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EXPLANATORY    NOTE 

llliistrated  articles  are  denoted  by  an  asterisk 
(  •  I ;    book  notices  by  a  dagger    1 1 ) . 

This  index  is  made  comprehensive  but  concise. 
Pains  are  taken  to  bring  together  matter  belong- 
ing to  the  same  subject  so  that  when  a  reader 
looks  up  an  article  he  will  be  cited  to  related 
data.  Series  of  simple  page  numbers  lollowing 
names  of  mines  or  companies  usually  refer  to 
news  notes:  With  a  major  entry  or  series  of 
entries  may  be  placed  several  minor  ones, 
relating  to  the  same  subject  in  order  that  its 
history  may  be  followed.  li  the  author's  name 
be  known  it  is  the  simplest  means  of  reference. 
Productions  are  indexed  under  names  of  metals 
and  countries  or  states.  The  mere  juxtaposition 
of  a  mineral  and  geographical  name  usually 
signifies  an  outoul  but  may  cover  other  statis- 
ti<-al  or  news  matter.  Not  all  news  are  indexed 
but  a  liberal   selection  of  them  is  made. 

Following  is  a  list  of  the  pages  included  in 
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Number  1 


"Now  that  the  Rebellion  is  overthrown,  and  we  know 
pretty  nearly  the  amount  of  our  National  debt,  the  more 
gold  and  silver  we  mine  we  make  the  payment  of  that  debt 
so  much  easier." — Abraham  Lincoln,  Apnl  14,  1865. 


"Their  Prosperity 
Is  the  Prosperity  of  the  Nation' 


A  FEW  HOURS  before  Lincoln  was  assassinated, 
he  sent  to  the  miners  in  the  West  the  message 
^printed  above,  which,  like  all  of  Lincoln's  utter- 
ances, reads  like  an  inspired  message  to  posterity.  Lin- 
coln was  not  an  economist,  nor  yet  a  banker.  He  knew 
a  shinplaster  for  what  it  was  worth  as  paper  and  as  a 
temporary  I  0  U  to  make-shift  through  a  period  of 
poverty.     His  message  continued: 

"Now  I  am  going  to  encourage  that  in  every  possible 
way.  We  shall  have  hundreds  of  thousands  of  disbanded 
soldiers,  and  many  have  feared  that  their  return  home 
in  such  great  numbers  might  paralyze  industry  by 
furnishing,  suddenly,  a  greater  supply  of  labor  than 
there  will  be  demand  for.  I  am  going  to  try  to  attract 
them  to  the  hidden  wealth  of  our  mountain  ranges, 
where  there  is  room  enough  for  all.  Immigration,  which 
e\nn  the  War  has  not  stopped,  will  land  upon  our  shor(v^ 
hundreds  of  thousands  more  per  year  from  overcrowds.  1 
Europe.  I  intend  to  point  them  to  the  gold  and  silver 
that  wait  for  them  in  the  West. 

"Tell  the  miners  for  me  that  1  shall  promote  thfir 
Interests  to  the  uhnost  of  my  ability;  i)ecnuse  their  pros 
perlty  is  the  prosperity  of  the  nation;  and,"  .said  ho.  hi.^ 

•TliK  qiiolnllon  I*  from  "IjIH' 
MoClurc.  And  »»•  ciillnl  to  <>ni 
of  Clevelmiil. 


L've  kindling  with  enthusiasm,  "we  shall  prove,  in  a  very 
few  years,  that  we  are  indeed  the  treasury  of  the  world." 
Our  statesmen  today  would  do  well  to  ponder  upon 
Lincoln's  financial  policy,  and  his  clear  conception  of 
what  constitutes  money  and  the  solid  basis  of  finance. 
His  words  constitute  a  recommendation  of  the 
McFadden  Bill  now  asking  the  action  of  Congress,  and 
designed  for  the  stimulation  of  our  gold  production.  If 
our  Government  will  now  take  this  means  to  artificially 
stimulate  a  waning  gold  production  which  has  been 
artificially  diminished  by  the  vast  issues  of  paper  money, 
and  will  take  steps  to  see  that  the  gold  so  won  is  not 
converted  into  jewelry,  and  thus  hoarded  so  as  to  be  use- 
less to  our  finances,  it  will  be  working  in  the  most  effi- 
.  ient  way  toward  a  return  to  sound  conditions,  st.ible 
instead  of  chaotic  prices,  a  firmer  basing  of  commodities 
and  wages  on  the  law  of  supply  and  demand,  and  the 
quieting  of  industrial  unrest.  So  long  as  we  do  not 
clearly  see  that  a  healthy  condition  of  our  finances  and 
the  world's  finances  depends  on  hss  paper  and  more  gold 
and  Btlver,  we  shall  be  treading  a  .-onfused  path  on 
which  the  clear  sight  of  Lincoln  would  not  have  nllowi-.l 
him  for  u  moment  to  venture.* 

•>  Yama  and  8lorlo»."  by  A.   K. 
ii.nllon  by  Mr    M    K    Jmkiion. 
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The  Use  of  Lobbies 

SENATOR  THOMAS,  of  Colorado,  in  a  speech  before 
the  American  Mining  Congress  in  Denver,  said  that 
there  were  one  hundred  and  twenty-five  organized  lob- 
bies in  Washington,  of  which  the  Mining  Congress  was 
one.  We  do  not  think  he  meant  more  than  at  most  a 
humorous  complaint  in  this  statement,  nor  do  we  believe 
that  it  was  resented  by  the  officials  of  the  Mining 
Congress. 

The  Federated  American  Engineering  Societies,  in 
their  headquarters  at  Washington,  plan,  in  the  same 
sense,  to  carry  on  an  organized  lobby  at  the  doors  of 
Congress  and  the  rest  of  the  Federal  Government.  As 
the  Mining  Congress  plans  to  furnish  information  to 
our  Federal  legislature  concerning  the  conditions  in  the 
mining  industry,  and  bring  the  necessities  of  the  indus- 
try forcibly  to  their  attention,  just  in  the  same  way  the 
Federated  Engineering  Societies  plan  to  push  the  promi- 
nence of  the  engineer  in  government,  and  to  "sell"  the 
engineering  idea  to  Congress. 

Many  similar  essential  lobbying  organizations  are 
multiplying  and  strengthening  their  positions  in  Wash- 
ington. The  farmers'  organization  is  acquiring  suit- 
able quarters,  the  labor  organizations  have  long  been 
established  with  ample  equipment,  and  the  railroad 
workers  have  their  elaborate  establishment.  Formerly, 
the  lobbyist  was  the  representative  of  some  special  cor- 
poration or  group  of  corporations  who  sneaked  down  to 
Washington  and  tried  to  bribe  a  legislator  into  doing 
the  right  or  the  wrong  thing,  according  to  circumstances. 
This  crude  beginning  has  been  organized,  made  open 
and  above  board,  and  resolved  itself  into  an  unofficial, 
but  none  the  less  powerful,  representative  of  our  indus- 
trial groups  at  Washington,  surrounding  and  comple- 
menting our  constitutional  government,  and,  together 
with  it,  making  up,  as  a  result  of  this  process  of 
evolution,  a  new  or  modified  form  of  government,  which 
combines  the  idea  of  industrial  group  representation 
with  the  democratic  ideal  of  government  representation 
according  to  population,  which  rests  on  the  theory  that 
basically  a  man  is  a  man  before  he  is  anything  else. 


What  Is  Interesting  Mine  Managers 

RECENTLY  we  had  an  opportunity  of  listening  to  the 
.  manager  of  a  large  company  operating  a  low-grade 
copper  deposit,  on  the  things  that  were  of  most  inter- 
est to  him.  "I  am  interested,"  he  said,  as  he  shifted 
and  made  orderly  a  pile  of  papers  on  his  desk,  "first 
in  human  relationships,  in  labor  and  how  to  handle 
it  under  exi.sting  circumstances.  I  am  also  vitally 
interested  in  finding  more  ore."  Speaking  further,  he 
called  our  attention  to  the  importance  of  the  ore  supply 
in  relation  to  continuing  the  enterpri.se  in  which  he  was 
interested. 

"Do  you  know  what  thi.s  enterprise  means  tiTour 
workers?"  he  asked.  "It  is  their  living.  They  have 
established  their  homes  with  us.  The  continuance  of 
our  enterprise  is  vital  to  them.  Fortunately  for  them, 
we  have  opened  up  new  ore  horizons,  and  I  can  see 
a   gowl    future   ahead." 

There  are  few  mine  managers  who  have  not  had  l.-ibor 
troubles  and  who  havi;  not  had  to  put  their  best  thought 
to  the  solution  of  the  intricate  questions  that  labor 
organizations  have  raised.  The  maintenance  of  ore 
Hupply  is  essential  to  the  mining  industry,  for  without 
it  there  would  be  no   lal)or  or  other  problem.s.     Prob- 


ably no  other  question  is  so  important.  Scientific  pros- 
pecting and  persistent  effort  are  necessary  to  the  end 
that  the  possibilities  of  a  given  area  be  thoroughly 
exhausted.  No  one  realizes  this  better  than  the  expe- 
rienced manager,  and  it  is  a  common-sense  directorate 
that  will  apportion  a  goodly  share  of  the  net  proceeds 
toward  prospecting  and  developing  the  more  promising 
parts  of  its  property.  As  the  manager  has  said,  labor 
has  a  real  interest  in  the  enterprise,  and  active  co-oper- 
ation is  essentially  in  its  own  interest. 


The  Play  Factor  in  Mining  Efficiency 

AS  AN  ELEMENT  contributing  to  his  success,  the 
L  technical  man  who  has-  cultivated  latent  abilities 
as  a  raconteur  and  entertainer  has  an  advantage  over 
one  who  is  unable  to  be  anything  more  than  a  listener. 
A  good  story  will  go  far  in  making  the  listeners  remem- 
ber not  only  a  man's  name  but  his  personality.  We  are 
of  the  opinion  that  young  engineers  are  likely  to 
underrate  this  ability.     It  is,  however,  a  distinct  asset. 

We  know  one  young  graduate  who  was  immediately 
scooped  up  by  a  mining  company  because  he  was  a  good 
baseball  pitcher.  His  particular  work  was  to  pitch 
pebbles  into  a  tube  mill.  Not  an  especially  elevating 
task  for  a  technical  graduate,  but,  nevertheless,  a 
"starting  job."  As  a  more  spectacular  part,  he  pitched 
ball  for  the  company's  baseball  team,  and  succeeded  in 
winning  from  the  rival  teams  of  other  companies.  Base- 
ball and  other  athletic  teams  have  a  considerable  value 
in  affording  entertainment  of  a  kind  that  the  workers 
in  a  lonesome  mining  camp  appreciate. 

Mark  Twain  said,  "It's  the  contrast  that  makes  the 
joy  of  living."  Some  foil  is  thus  necessary,  to  the 
never-ending  work  that  a  mining  camp  engenders.  The 
further  away  from  the  city,  the  more  important  does 
this  entertainment  factor  become.  Life  must  be  made 
worth  living.  We  do  not  advocate  the  inclusion  of  a 
new  course  on  the  art  of  entertaining  for  mining  schools, 
but  we  may  properly  emphasize  the  importance  of  this 
factor  to  the  young  man  entering  the  mining  industry. 
American  'companies  operating  in  foi-eign  countries 
often  make  particular  inquiry  in  respect  to  the  candi- 
date's "mixing"  and  entertaining  abilities,  and  selection 
is  not  solely  on  the  basis  of  technical  ability. 


The  Wave  of  Crime 

THE  usual  era  of  crime  which  follows  great  wars  has 
long  been  in  evidence.  Even  the  accumulated  legends 
of  the  Wild  West  sink  into  piflling  insignificance  beside 
what  actually  goes  on  daily  in  our  great  centers  of 
population.  Can  you  remember  the  time  when  the  rob- 
bing of  a  country  bank  or  the  hold-up  of  a  train  made 
Jesse  James  or  the  Younger  brothers  national  figures, 
celebrated  in  song  and  dime  novels?  It  seems  straiige 
to  look  back  on  such  pikers,  and  to  think  they  dis- 
tinguished themselves  for  what  i.s  now  the  cu.stomary 
thing.  In  New  York  since  Jan.  1,  1920,  there  have  been 
more  than  325  hold-ups,  lobberies,  and  thefts,  working 
a  property  loss  of  more  than  three  and  a  half  million 
dollars;  and  the  unsolved  murder.^  alone  total  more 
than  100. 

Not  the  least  symptom  of  the  drifting  of  moral 
anchors  is  the  announced  program  of  a  strong  organiza- 
tion of  clergy nuMi  to  revive  and  enforce  the  ancient 
state  blue  laws  and  to  strengthen  them  by  Fedcial 
enforcement  of  a  strict  or  "blue"  sabbath.    All  levity  and 
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amusements  will  result  in  fines  and  imprisonment; 
exercise  will  be  prohibited ;  Sunday  school  will  be  made 
compulsory  for  children,  and  presumably  church  for 
adults.  Dr.  Burrell,  one  of  the  officers  of  the  Lord's 
Day  Alliance,  and  president  of  the  Anti-Saloon  League 
of  New  York,  in  announcing  the  campaign  for  these 
acts  of  oppression,  also  includes  late  rising  on  Sundays 
in  his  list  of  misdemeanors.  "Our  nights  were  given 
for  sleep,"  he  says,  and  adds  that  to  lie  abed  Sunday 
mornings  is  "simply  to  rob  the  Lord  of  a  portion  of  his 
time  in  which  He  has  reserved  a  proprietary  right." 

What  wave  of  planetary  evil  has  brought  forth  this 
outbreak  of  madness  in  an  ignorant  and  violent  section 
of  the  priesthood,  in  the  endeavor  to  strike  at  the 
foundation  of  the  liberty  and  progress  of  their  country? 
Like  the  Bolsheviki  in  Russia,  it  is  improbable  that  their 
followers  number  over  a  few  per  cent  of  the  population, 
yet  the  lesson  of  the  Bolsheviki  shows  that  a  fanatic 
"handful  may  impose  their  tyrannical  will  over  a  vast 
unprepared  population. 


Gold  Coins  at  a  Premium? 

-^pHE  New  York  Thnes  of  Dec.  21,  in  commenting  on 
1  the  Government's  policy  in  preventing  the  issue  of 
gold  pieces  by  banks  for  Christmas  presents,  says: 

"What  is  being  done  is  the  exercise  of  reason  and 
persuasion  when  people  a.sk  for  gold  pieces,  but  the  little 
tokens  are  not  absolutely  unprocurable.  In  some  cases, 
it  is  reported,  banks  have  allowed  clients  to  have  the 
coins,  but  have  charged  a  premium  for  each  one.  This, 
however,  is  not  a  general  practice." 

We  have  no  knowledge  whether  or  not  the  reported 
charging  of  a  premium  on  gold  is  correct;  but  it  is  quite 
in  line  with  the  policy  of  the  Government  and  the  banks 
in  restraining  gold  from  circulation,  and  so  putting  on 
it  a  premium,  whether  or  not  that  has  been  translated 
by  some  of  the  banks  in  an  unwary  moment  into  an 
actual  quotation.  The  method  of  the  bankers'  exercise 
of  "reason  and  persuasion"  when  people  ask  for  a  five- 
dollar  gold  coin  reminds  one  of  the  nursery  ditty : 
"There  was  an  old  man,  and  he  had  an  old  cow. 

And  he  had  no  fodder  to  Rive  her; 
So  he  took  up  his  fiddle  and  played  her  this  tuno: 

'Consider,  good  cow,  consider — 
This  is  no  time  for  grass  to  grow; 
Consider,  pood  cow,  consider.'  " 
A7id   yet    thf    hayikeis    stay   we   have   too   much    fiold 
already.  

Paternalism  at  Rio  Tinto 

CONDITIONS  at  Rio  Tinto,  Spain,  that  led  to  the 
strike  of  last  July,  were  described  recently  in  the 
Sun.  Apparently  the  question  of  wages  was  not  the  real 
cuu.se  of  the  labor  dispute  that  shut  down  this  famous 
camp.  Rather,  it  was  because  the  preponderant  iiillu.-iK-c 
of  the  Rio  Tinto  Co.  over  the  civil  conditions  of  the  i  oni- 
munity  "resulted  in  a  supervision  over  the  private  live- 
of  the  workers  that  they  found  particularly  galling."  if 
we  may  believe  the  news  dispatch  from  Madrid  referred 
to.  "With  the  strike  came  inciuiries  as  to  the  coiidition.s 
at  the  mines  that  were  revealing,"  say«  the  Sun.  "The 
miners  lived  in  rows  of  ganlenless  houses,  for  which 
they  paid  a  rent  that,  if  capitalized,  would  purchase  the 
house  annually.  Family  events  such  as  births,  deaths 
and  weddings  had  to  Im-  notified  to  the  company,  and  a 
dweller  on  the  company's  domain  had  to  get  pernu^^ 
aion  Iwfore  he  could  invite  even  n  relative  to  his  hmixe  ' 


In  view  of  the  progress  that  has  been  made  in  welfare 
or  industrial  relationship  work,  one  hesitates  to  believe 
that  a  great  company  would  permit  such  conditions  to 
exist,  particularly  one  employing  such  highly  sensitive 
people  as  Spaniards  are.  The  don  has  always  had  a 
reputation  for  being  haughty,  and  perhaps  those  at  Rio 
Tinto  actually  prefer  starvation  to  paternalism,  as  the 
Sun  put  it.  If  the  latter's  report  be  correct,  the  Rio 
Tinto  management  has  something  to  learn  about 
handling  men.  However,  it  will  probably  be  found  that 
the  company's  side  of  the  matter  has  not  been  fairly 
presented.  It  is  difficult  to  determine  from  the  report 
given  whether  the  trouble  had  its  origin  in  welfare 
work  impi'operly  conducted  or  in  no  welfare  work  at  all. 


Competition  for  Labor 

THERE  exists  in  California  a  seasonal  demand  for 
labor  from  the  farms  and  horticultural  areas.  In 
the  mining,  petroleum,  and  manufacturing  industry 
the  large  proportion  of  workers  are  steadily  employed. 
The  competition  for  labor  by  the  industries  artifically 
stimulated  by  war  conditions  produced  great  inter- 
ference with  the  unstimulated  industries.  A  mounting 
scale  of  wages  drew  workers  where  the  demand  for  their 
services  was  greatest,  at  the  expense  of  other  industries 
which  were  not  readily  able  to  meet  the  new  conditions. 
A  mine  with  reserves  of  rich  ores  could  have  maintained 
its  status  by  meeting  the  increased  scale,  but  as  many 
mining  properties  in  California  are  essentially  low- 
grade  mines,  it  was  impossible  for  most  to  make  the 
necessary  adjustments. 

The  seasonable  demand  for  labor  also  raised  wages. 
There  was  thus  established  a  high  level  of  prevailing 
wage  scales  which  operated  with  particular  hardship 
upon  all  industries  where  margins  were  small  and  read- 
justment was  difficult.  One  large  oil-producing  and 
refining  company,  we  are  reliably  informed,  increased 
its  wage  scale  10  per  cent  over  the  wage  scales  of  its 
competitors,  with  the  result  that  it  was  full  handed 
while  its  competitors  were  under  the  necessity  of  con- 
forming to  the  higher  scale  established.  Not  only  did 
this  work  a  hardship  to  oil  companies,  but  it  had  its 
influence  upon  other  neighboring  industries. 

We  believe  in  high  wages  but  we  also  believe  that  it 
is  unwise  for  one  mine  in  a  given  region  or  one  indus- 
try to  increase  its  wage  to  the  extent  of  forcing  a 
readjustment  along  similar  lines  in  other  industries 
whether  related  or  not.  There  has  been  a  steady 
decrease  in  the  number  of  workers  in  the  mining  indus- 
try in  California.  High  costs  and  competitive  demand 
for  ordinarv  labor  have  contributed  to  draw  the  work- 
ers into  other  industries.  It  will  not  be  ea.sy  to 
re-establish  mine-labor  crews  when  commodity  prices 
have  reached  a  low  enough  level  to  enable  the  mines 
which  have  suspended  to  resume. 

Just  at  present  uneniplovment  is  beginning  U>  appear. 
In  some  parts  of  the  United  States,  it  has  become 
especially  noticeable.  The  immediate  efTect  of  this 
will  he"  to  make  it  easier  to  oMain  workmen. 
Normally  there  will  be  a  necessary  interval  befon- 
efficient  "and  dependable  working  crews  have  been  estab- 
lished. This  condition  applies  more  especially  to  gold 
and  copper  mines  and  less  .so  to  the  dredging  indnstry. 
In  spite,  however,  of  the  gloomy  rctrospi>ct  and  the 
immediate  difficulties  of  the  present,  the  upward  turn 
is  l>elieved  to  have  been  reache<I. 
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What  Others  Think 


Further  Notes  on  the  Gold  Deposits 
of  the  Southern  Appalachians 

INASMUCH  as  I  have  spent  the  greater  portion  of 
the  last  six  years  in  the  southern  Appalachians,  H. 
A.  Megraw's  recent  article  on  the  gold  situation  of 
that  region  was  of  particular  interest.  His  article 
seems  to  have  touched  the  keynote  of  the  conditions, 
and,  in  this  short  space,  I  can  but  second  his  conclu- 
sions as  to  the  present  status  of  gold  mining  there. 

The  gold  deposits  of  that  section  of  the  United 
States  fall  under  several  different  heads,  but  only 
what  is  popularly  known  as  the  Dahlonega  gold  belt 
will  be  discussed  here.  This  belt  has  been  traced  from 
Alabama  to  Virginia  and  strikes  North  40-50  East.  It 
lies  in  the  foothills  southeast  of  the  main  backbone  of 
the  Blue  Ridge  Mountains,  as  the  Appalachians  are 
called  in  this  section,  varies  in  width  from  a  few  thou- 
sand feet  to  seven  miles,  and,  in  general,  parallels  the 
main  folding  of  the  range.  It  attains  its  maximum 
width  at  Dahlonega,  Lumpkin  County,  Ga.,  at  which 
place  the  greatest  mining  activity  has  occurred. 

Fissuring  took  place  along  this  belt  during  the  uplift 
of  the  mountains.  The  belt  itself  is  generally  con- 
fined between  two  pronounced  formations  of  hornblende 
gneiss,  the  outcroppings  of  which  are  pronounced. 
Between  these  lie  the  gold-bearing  fissure-veins  and 
mineralized  zones  which,  in  the  main,  parallel  each  other 
and  the  hornblende  gneiss  walls.  These  veins  appear 
to  have  in  general  a  steep  dip,  though  the  absence  of 
deep  mining  operations  precludes  this  being  considered 
an  established  fact. 

The  occurrence  of  gold  may  be  divided  into  four 
classes:  Placers;  free-milling  quartz  veins  generally 
free  from  sulphides;  non-free-milling  veins;  and  min- 
eralized zones  in  schist. 

The  placers  are  fluvial  and  most  of  the  bottom  land 
has  been  rich  in  these.  They  have  been  worked  exten- 
sively, especially  where  water  could  be  obtained  easily. 
Dredging,  I  believe,  has  been  tried  only  twice.  In  one 
case  operation  was  suspended  owing  to  the  claim 
that  gold  could  not  be  recovered  because  of  the  extreme 
softness  of  the  bedrock,  and  from  what  can  be  learned 
the  other  operation  met  failure  owing  to  the  inexperi- 
ence of  the  men  conducting  the  work.  One  of  the  most 
self-evident  objections  to  the  use  of  a  boat  is  the  small 
acreage  obtainable  for  a  set-up.  Most  of  the  small 
placers,  the  .secondary  drainage  areas  and  benches,  are 
very  streaky.  The  obvious  way  is  to  work  these  as 
the  old-timers  handled  them,  by  ground  .sluicing.  How- 
ever, unless  water  is  on  the  property  or  can  be  brought 
for  other  reasons  than  working  the  placers  alone,  the 
smaller  placers  are  not  of  sufTicient  value  to  be  exploited. 
Outcroppings  are  not  numerou.s,  owing  to  the  soft 
condition  of  the  bedrock.  Prospecting  is  generally  done 
by  surface  panning  until  the  lead  is  cornered,  after 
which  a  .series  of  open  cuts  Is  made  to  uncover  it.  The 
country  rork  has  weathered  in  place  lo  a  depth  of  from 
fifty  to  two  hundred  feet,  forming  a  sticky  clay,  and 
to  this  clay  the  loss  of  gold   in  milling  and  sluicing 


can  be  attributed,  though  the  native  blames  it  to  flour 
gold.  The  gold  is  fine,  990  or  better,  and  many  hand- 
some specimens  are  to  be  found.  In  White  County, 
Ga.,  at  the  Loud  mine,  handsome  crystallized  gold 
nuggets  are  found. 

In  the  main,  the  free-milling  quartz  veins  are  small, 
pockety,  and  shooty.  They  are  free  from  sulphides  gen- 
erally, except  galena.  The  galena  occurs  scattering  and 
in  small  streaks,  and  is  used  as  an  indicator  in  tracing 
gold  streaks  and  pockets.  These  veins  are  numerous, 
and  in  a  space  of  one  hundred  feet  across  the  belt 
I  have  counted  eighteen  of  such  leads.  The  stranger 
in  the  district  will  note  the  absence  of  intelligent  pros- 
pecting, and  should  always  bear  in  mind  that,  no  matter 
how  good  a  vein  looks  where  uncovered,  this  is  a  coun- 
try of  pocket  leads,  and  only 'a  thorough  test  for  per- 
sistency in  richness  and  strike  means  anything  here. 
Surface  slipping  is  common,  and  the  idea  prevalent 
among  the  natives  is  that  the  deposits  are  shallow.  This 
conclusion  may  be  attributed  to  the  fact  that  most  of 
the  natives  are  untrained,  and  when  they  have  gone 
down  on  a  vein  it  has  pinched,  owing  to  this  faulting. 

The  sulphide  veins  are  generally  wider  than  the 
free-milling  and  of  more  even  gold  tenor.  They  carry 
considerable  arsenopyrite.  This  type  of  ore  has  been  a 
stumbling  block,  flouring  quicksilver  and  sliming  gold. 

The  last  type  of  vein  (the  mineralized  zone  in  schist) 
apparently  is  like  that  in  the  La  Luz  and  Los  Angeles 
mine,  in  Nicaragua,  described  in  a  recent  copy  of  the 
Engineering  and  Mining  Journal.  These  belt  leads 
generally  appear  as  a  different  colored  "slate"  in  the 
formation.  The  walls  are  usually  parallel  and  defined 
by  a  change  in  color,  and  may  be  a  few  inches  apart 
or  twenty  feet.  Within  this  belt  is  a  confused  mass 
of  stringers  running  in  all  directions.  These  appear 
on  the  face  as  black  etchings  or  at  times  may  be  small 
quartz  veins.  They  generally  show  the  presence  of 
microscopic  sand.  These  small  stringers  in  some  in- 
stances widen  out  and  form  pockets  of  coarse  gold.  I 
have  sampled  breasts  of  this  type  of  lode  that  panned 
gold  every  inch  across  an  eighteen-foot  face. 

As  before  mentioned,  the  softness  of  the  country  rock 
lends  itself  to  hydraulic  mining.  Water  is  abundant 
and  the  rainfall  sufficient  to  keep  the  local  streams  well 
supplied.  The  damming  and  ditching  of  streams  is  not 
expensive  and  water  can  be  brought  on  to  the  property 
easily.  One  property  now  under  development  oljtained 
ten  second-feet  of  water  under  a  general  working  head 
of  175  ft.  by  going  only  slightly  over  three  miles. 

The  practice  is  to  clear  the  surface  of  the  ground 
along  the  outcrop,  start  an  open  cut,  and  follow  the 
vein  by  an  open  pit.  The  hanging  wall  is  washed 
away,  leaving  the  vein  lying  on  the  foot  wall,  from 
which  it  is  broken  down,  at  intervals,  and  its  entire 
content  washed  to  settling  boxes  at  the  mill.  The  mill 
is  generally  operated  by  water  power,  and  when  it 
cannot  obtain  the  ore  by  gravity,  a  hydraulic  lift  is 
installed  to  elevate  water  and  ore  from  cut  to  mill.  The 
general  practice  has  been  to  use  light,  '150-lb.  stamps. 

Ro.ston,  Mass.  .Iamks  Frame. 
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Regarding  New  Caledonian  Nickel 

We  notice  the  letter  of  the  United  States  Nickel  Co. 
in  Engineering  and  Mining  Journal  of  Aug.  14,  com- 
menting on  some  notes  reprinted  from  our  columns. 
So  far  as  the  firm  of  Ballande  &  Son  is  concerned,  we 
had  no  intention  of  denying  that  M.  Ballande  was  an 
"existant  person";  it  would  be  foolish  on  our  part  to 
do  so,  as  the  firm  is  well  known  in  Australia.  It  is, 
however,  the  general  belief,  both  in  New  Caledonia  and 
Australia,  that  this  firm  is  allied  in  some  way  with  a 
Roman  Catholic  order  of  priests.  This  may  be  difficult 
to  prove,  but,  on  the  other  hand,  the  original  statement 
was  not  disputed.  In  any  case,  we  cannot  see  that  it 
makes  very  much  difference  one  way  or  the  other. 

There  is  one  inaccuracy,  a  comparatively  slight  one, 
in  the  original  statement;  viz.,  that  the  nickel  company 
"has  recently  taken  over  the  electric  furnaces  installed 
by  the  Haut  Furneaux  Co.  at  Noumea."  We  understand 
that  the  nickel  company,  or  some  of  its  subsidiaries, 
took  over  the  hydro-electric  installation  of  the  Haut 
Furneaux  Co.  The  nickel  company,  we  understand,  is 
proceeding  with  its  proposals  for  the  installation  of 
electric  furnaces  to  produce  ferronickel.  The  Haut 
Furneaux  (or  Ballande's)  furnaces  at  Noumea  are  of 
the  blast-furnace  type.  With  that  correction  the  original 
statements  are  to  the  best  of  our  knowledge  in  order. 

Editor, 
Chemical  Engineering  and  Mining  Review. 


Throttling  the  Prospector 

In  an  interesting  article  by  H.  A.  Megraw  entitled 
"Gold  Mining  in  the  Southern  States,"  which  was  pub- 
lished in  Engineering  arid  Miniyig  Journal  of  Nov.  13, 
1920,  after  describing  the  resources  of  the  southern 
Appalachians  in  that  metal,  and  the  decadent  condition 
of  the  gold-mining  industry  thpre,  the  writer,  endeavor- 
ing to  account  for  the  latter,  mentions  three  factors 
which,  in  his  opinion,  have  opposed  the  successful  carry- 
ing out  of  extensive  operations  in  recent  years.  The 
first  of  these  he  states  is  "the  law,"  as  to  which  he 
remarks : 

"The  mining  code  [doubtless  meaning  the  Federal  Min- 
ing Law]  does  not  exist  in  the  South,  where  the  land- 
owner is  also  master  of  whatever  is  within  or  beneath 
it.  This  di.-'courages  prospecting.  No  one  will  search 
for  mineral  deposits,  because,  even  if  he  finds  them,  he 
has  no  commercial  interest  in  his  di.scovery  except  what 
npay  be  granted  through  the  generosity  of  the  landowner. 
Prospectors  are  not  prone  to  depend  upon  that  feeling. 
The  work  is  of  a  kind  that  entails  hardships  and  priva- 
tions, so  that  the  one  who  does  it  is  entitled  to  a  pro- 
portionately great  reward  when  success  crowns  his 
cfTorts.  Such  an  expectation  is  entirely  without  l>asis 
in  the  South,  and  consequently  there  is  no  systenuitic 
search  for  minerals." 

If  this  is  a  correct  estimate  of  the  relation  which  the 
prospector  bears  to  the  metal-mining  industry  in  its 
earlier  stages,  would  it  not  he  to  the  advantage  of  all 
cbncerned  if  the  subject  was  given  careful  cmisidcration 
by  the  fr.'itornity  (operators  and  enKinoors),  with  a 
view  of  working  out  somo  plan  by  which  greater  recog- 
nition Wan* given  to  the  lolc  of  the  <liscoverer  of  mines, 
so  an  to  increase  the  numbers  and  the  activity  of  that 
class  of  men  whose  tt-mpcramcnt  inclines  thorn  to  the 
exploration  of  new  or  iinstudied  iirciis  of  tho  cartli's 
surface? 


Of  course  the  Federal  law  cannot  now  be  made  to 
apply  in  the  East  and  South.  But  that  it  still  does 
apply  in  the  West,  and  has  made  that  part  of  our  country 
the  most  intensively  operated  mining  field  in  the  world, 
is  worth  remembering.  But,  as  our  governmental  ma- 
chinery increases  in  complexity  with  our  increase  in 
population  and  wealth,  and  bureaucratic  tendencies  mul- 
tiply, it  will  be  well  to  keep  a  jealous  watch  on  the  latter 
and  defer  as  long  as  possible  the  coming  of  the  con- 
dition— ine\itable  in  the  end — when  all  of  the  public 
domain  will  be  as  completely  barred  to  the  prospector 
as  are  now  the  privately  owned  lands  of  the  East,  the 
South,  and  the  Mississippi  Valley. 

Vast  areas  of  this  domain  have  already  been  with- 
drawn from  this  line  of  activity.  And  though  the  sev- 
eral acts  of  Congress  which  have  confirmed  these  with- 
drawals have  in  most  instances — and  perhaps  all — 
reserved  the  rights  of  this  class,  in  passing  over  their 
custody  to  the  departments  the  latter  have  been  author- 
ized to  establish  rules  and  regulations  governing  their 
usage.  Some  of  these  practically  annul  the  rights  re- 
served in  the  acts,  and  others  have  made  the  path  of 
the  explorer  so  thorny  with  restrictions  and  rulings 
that  he  is  abandoning  the  field.  This  is  not  a  healthy 
condition  of  affairs.  H.  D. 


TheBarometer  in  the  San  Juan  Region, 
Colorado 

"Stale  News  About  the  Weather"  in  your  issue  of 
Dec.  11,  1920,  puts  a  slight  on  the  ordinary  barometer 
which  a  resident  of  the  San  Juan  Mountains  of  Colorado 
should  answer.  Your  remarks  apply  to  barometers  in 
general,  but  not  to  ours  in  particular.  A  great  many 
houses  and  places  of  business  in  Ouray  are  equipped 
with  barometers,  either  mercurial  or  aneroid,  and  these 
are  consulted  religiously  throughout  the  winter's 
duration. 

In  summer  these  barometers  are  all  that  you  say,  and 
are  not  to  be  depended  on  for  aid  and  guidance;  but 
when  the  season  arrives  for  the  severe  and  long-con- 
tinued snowstorms  which  so  hamper  mining,  the  barom- 
eter is  a  reliable  prognosticator.  Close  watch  during 
clear  weather  will  be  rewarded  with  warning  of  an 
impending  storm.  I  have  seen  the  barometer  begin  to 
fall  during  a  perfectly  clear,  fine  day.  fully  twenty-four 
hours  before  the  beginning  of  a  heav>'  thi-ee-or-four-day 
snowstorm  which  ties  up  all  traffic.  Another  great 
service  performed  by  our  weather  indicator  is  the  pre- 
diction of  the  end  of  a  big  storm.  Regai-dless  of  the 
breaking  up  of  clouds  and  apparent  clearing  of  the 
weather,  a  long-drawn-out  storm  is  not  over  until  the 
barometer  begins  a  steady  and  consistent  ristf;  and  on 
the  other  hand,  such  a  rise,  even  though  a  storm  is  still 
in  progress,  almost  unfailingly  means  a  complete  cesst- 
tion  in  a  short  time. 

This  might  not  seem  of  much  practical  use  to  the 
outsider,  but  the  insider,  the  fellow  who  has  to  operate 
a  pi-opcrty  at  timber  line  here,  hoods  the  warning  and 
hastens  to  get  the  packtrain  up  with  grub  today,  instead 
of  tomorrow.  The  elVicioncy  of  the  local  baronaeter  is 
perhaps  due  largely  to  the  fact  that  a  gro.it  many  heavy 
snowstorms  are  local  to  the  San  Juan  Moiintaiiw.  which 
are  a  compact  group  of  high  and  rugged  mountAins 
rising  from  a  comparjitivoly  level  aro;i  that  surrounds 
them.  <■   R.  WiLKi.KY. 
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Salt  Mining  in  Kansas 


WORKING  FACE  OF  STOPE  AT  SALT  MINE  OF  THE  AMERICAN    SALT   &  COAL  CO.,   LYONS,    KAN. 
Drills  shown  are  electrically  operated.     The  rooms  are  from  30  to  40  ft.  wide  and  14  ft.  high.     No  timbering  is  used. 
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Surface  Energies  in  Flotation 

An  Elementary  Explanation  of  Some  of  the  More  Important  Physical  Principles  Underlying 

The  Phenomena,  Designed  To  Assist  Mill  Operators  in  Directing 

Experimental  Work  to  the  Best  Advantage 

By  Frederick  G.  Moses 

■Written  for  Engineering  and  Mining  Journal 


SINCE  the  discovery  of  flotation  and  its  practical 
application,  surface  tension,  surface  energies,  and 
their  related  phenomena  have  been  considered  to 
possess  a  possibly  important  bearing  on  both  the  theory 
and  practice  of  the  art.  Unfortunately,  however,  prac- 
tical flotation  men  have  been  forced  to  give  most  of 
their  attention  to  the  development  of  commercial  opera- 
tions and  the  technique  of  their  business,  to  the  neglect 
of  the  more  theoretical  and  interesting  phases  of  the 
process.  This  attitude  on  the  part  of  practical  flotation 
operators  and  engineers  has  been  a  retarding  factor  to 
all  phases  of  flotation  advancement.  Any  trustworthy 
and  promising  theory  as  to  the  art  should  be  founded  on 
data  which  can  be  obtained  only  in  commercial  plants. 
The  men  who  can  logically  furnish  this  sort  of  data  are 
those  who  are  in  actual  control  of  these  operations.  For 
these  reasons,  it  is  most  important  that  a  greater 
interest  should  be  developed  in  the  more  theoretical  side 
of  flotation  than  the  average  busy  operator  or  engineer 
has  given  it  in  the  past.  It  is  hoped  that  the  theoretical 
consideration  here  presented  will  assist  toward  the 
promotion  of  these  ends. 

Principles  of  Flotation 

Investigation  of  any  theory  of  flotation  implies  a 
knowledge  of  physical  chemistry  and  molecular  physics. 
However,  it  is  neither  necessary  nor  desirable  for  flota- 
tion engineers  to  delve  deeply  enough  into  these  sub- 
jects to  become  e.\pert  physical  chemists,  in  order  to 
take  advantage  of  these  sciences  in  their  dail.v  work. 
A  superficial  consideration  of  some  of  the  principles  of 
these  .subjects  as  applied  in  flotation  is  bound  to  give 
a  clearer  conception  of  practical  operations  to  the 
operator,  and  should  aid  him  in  obtaining  a  more  com- 
prehensive view  of  his  every-day  problems.  An  under- 
standing of  some  of  these  physical  and  molecular 
theories   may   also   suggest   new   lines  of   investigation. 

Few,  if  any,  of  the  theories  that  are  presented  here 
are  claimed  to  be  original,  and  the  data  offered  are  not 
the  result  of  personal  experiment.  The  conclusions  are 
those  that  have  appeai-ed  from  time  to  time  in  sometimes 
ob.scure  places  that  have  not  been  readily  available  to  the 
bu.sy  engineer. 

Many  of  the  observed  facts  of  flotation  .-'oern  to 
indicate  that  some  of  the  phenomena  of  the  prm't'ss  are 
caused  by,  or  closely  related  to,  surface  energies.  It 
will  be  the  primary  object  of  this  discussion  to  direct 
attention  to  some  of  these  surface  energy  jihenomena 
and  to  suggest  their  possible  application. 

Surface  tension  is  the  basis  for  all  surface  energy 
considerations.  Simply  defined,  it  is  that  condition  of 
stress  under  which  the  surface  of  all  li(iuids  is  known 
to  be  and  in  which  all  solids  are  assumed  to  be.  It  is 
generally  known  that  the  free  surface  of  any  liquid  acts 
as  if  it  were  contincd  under  a  thin,  well  stretched 
elastic  membrane.  The  presence  of  this  stressed  sur- 
face is  demonstrated  by  the  formation  of  round  dri>plets 


of  a  liquid  when  it  is  suspended  in  another  liquid  of  the 
same  specific  gravity  in  which  it  is  not  soluble.  The 
manner  in  which  a  needle  can  be  supported  on  the  sur- 
face of  water  is  well  known.  This  is  made  possible  by 
the  supporting  power  of  the  surface  film  or  surface 
tension  of  water. 

The  Laplace  theory,'  which  has  been  advanced  to 
explain  the  presence  of  this  tension  and  which  has  been 
generally  accepted,  assumes  that  the  molecules  of  a 
liquid  attract  each  other  with  a  comparatively  strong 
force,  which,  however,  acts  over  a  %'ery  short  distance. 
A  proof  that  this  force  does  exist  is  the  fact  that 
polished  metal  surfaces  such  as  copper  can  be  made  to 
adhere  quite  strongly  to  each  other.  The  fact  that 
these  surfaces  will  not  adhere  when  the  surfaces  have 
become  tarnished  has  been  advanced  to  prove  that  these 
forces  act  over  a  very  short  distance. 

Assuming,  then,  that  the  molecules  of  a  liquid  do 
attract  each  other,  and  that  this  attraction  is  effective 
over  only  a  very  short  distance,  it  will  be  readily  seen 
that  those  molecules  of  the  liquid,  with  the  exception  of 
those  in  the  surface  layer,  are  under  the  .same  stress  or 
pull  in  all  directions,  and  are,  therefore,  in  a  condition 
of  equilibrium.  Those  molecules  in  the  surface  layer 
of  the  liquid,  however,  have  no  attraction  from  above  to 
balance  that  from  below.  They  are,  therefore,  less  free 
to  move  in  all  directions.  This  resultant  phenomena  is 
what  is  known  as  surface  tension. 

It  is  evident  that  this  stress  or  strain  is  a  form  of 
energy.  For  water,  it  is  a  comparatively  large  force, 
being  equal  to  75  dynes  per  centimeter  at  0  deg.  C. 
The  force  necessary  to  produce  one  square  centimeter  of 
surface  tension  under  the  conditions  mentioned  above 
is,  therefore,  equal  to  75  ergs.  Undoubtedly,  this  is 
the  energy  that  is  largely  responsible  for  most  flotation 
phenomena. 

SiRF.\cE  Tension  of  Solids 

The  surface  tension  of  solids  is  a  subject  that  is  a 
little  difficult  to  visualize.  The  presence  of  the  surface 
tension  of  solids  has  never  been  proved  experimentally 
and  can  be  conceived  only  by  analog>-  or  by  mathematical 
considerations. 

It  is  a  demonstrated  fact  that  the  surface  tensions  of 
liquids  increase  as  the  temperature  decreases.  As  the 
point  of  solidification  is  reached  it  is  unreasonable  to 
suppose  that  they  suddenly  become  zen^  The  whole 
science  of  physics  is  based  on  the  continuity  of 
phenomena.  It  is  more  reasonable  and  logical  for  the 
physicist  to  believe  that  at  the  solidification  point  of  the 
liquid  the  surface  tension  remains  and  in  fact  increases. 
The  fact  is  that  mathematical  demon.^t rations  have 
shown  that  solids  do  have  surface  tension  and  that  the 
value  of  this  energj-  is  very  high,  when  compared  to 
certain  liquids,  such  as  water,  for  instance.    Also,  many 
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substances,  such  as  wax  and  asphalt,  although  hard 
enough  to  give  out  a  resonant  sound  when  struck,  will 
sag  and  otherwise  act  as  a  liquid  of  very  high  viscosity. 
These  substances  are  also  known  to  have  surface  tension 
when  liquid. 

Surface  tension  of  solids  is  of  interest  because  it  is 
apparently  connected  with  the  phenomena  of  flotation, 
as  will  be  shown  later. 

Surface  Energy 

Surface  tension,  strictly  speaking,  is  a  unit  of  meas- 
urement of  the  energy  in  the  surface  of  a  liquid  or  a 
solid.  It  would  follow  that  the  total  energy  in  the  sur- 
face of  a  liquid  or  a  solid  is  the  product  of  the  surface 
tension  and  area  of  surface  exposed. 

It  has  been  suggested  that  surface  tension  is  directly 
due  to  an  unbalanced  intermolecular  attraction,  and  it 
follows  that  the  amount  of  energy  in  the  surface  of  the 
substance  will  be  a  function  of  the  strength  of  the 
attraction  between  the  molecules.  The  attraction 
between  the  like  molecules  of  a  certain  substance  is 
usually  different  in  amount  from  the  attraction  between 
the  like  molecules  of  a  different  liquid.  This  is  one  of 
the  reasons  for  the  different  boiling  points  of  unlike 
liquids.  It  will,  also,  indicate  the  reason  for  different 
liquids  having  different  surface-tension  values. 

This  fact  leads  to  an  important  phase  of  surface 
energy,  that  is,  interfacial  tensions.  It  has  already 
been  suggested  several  times,  but  cannot  be  emphasized 
too  often,  that  the  surfaces  of  liquids  and  solids  are  the 
seats  of  energy.  When  two  liquids  that  are  mutually 
insoluble  are  in  contact,  or  when  a  liquid  is  in  contact 
with  a  solid  that  is  insoluble  in  the  liquid,  it  will  be 
evident  that  the  two  seats  of  surface  energy  are  in 
contact.  How  will  these  two  tensions  react  on  each 
other? 

The  explanation  of  the  construction  of  matter  involves 
the  conception  of  small  particles  of  matter  called  mole- 
cules, surrounded  on  all  sides  by  a  space.  This  space 
is  called  the  intermolecular  space.  Although  the  mole- 
cules in  the  surface  of  a  liquid  or  a  solid  have  been 
shown  to  be  under  a  stress,  there  is  no  reason  for 
believing  that  the  intermolecular  spaces  do  not  still  exist. 

Now,  when  two  mutually  insoluble  liquids  or  a  liquid 
and  an  insoluble  substance  are  in  contact,  it  is  logical 
to  believe  that  the  molecules  of  one  of  the  substances 
may  penetrate  into  the  intermolecular  spaces  in  the  sur- 
face of  the  other  material.  In  other  words,  the  surface 
tensions  of  the  two  materials  may  be  considered  to 
have  so  intermingled  as  to  give  but  one  seat  of  surface 
energy.  This  single  seat  of  surface  energy  at  the  con- 
tact between  two  liquids  or  a  liquid  and  a  solid  is  called 
interfacial  tension. 

The  next  point  that  may  be  raised  is,  "What  will  be 
the  amount  of  energy  in  the  interfacial  tension  and  on 
what  will  it  depend?" 

It  would  be  expected  that  the  energy  at  the  interface 
would  depend  on  whether  the  molecules  of.  the  two 
substances  attract  or  repel  each  other  and  on  the  extent 
of  the  attraction  or  repulsion.  If  there  is  a  mutual 
attraction  between  the  molecules  of  each  substance,  the 
amount  of  the  unbalanced  stress  in  the  surface  of  the 
substances  should  be  reduced  in  a  degree  corresponding 
to  the  amount  of  attraction.  This  should  result  in  the 
interfacial  tension  containing  a  correspondingly  low 
amount  of  enorgy  as  compared  to  that  in  the  surface  of 
either  of  the  two  materials  under  consideration.  If,  on 
the  other  hand,  the  molecules  of  the   two  sub.stances 


repel  each  other,  the  energy  in  the  interface  of  the  two 

substances  should  be  increased  by  an  amount  corre- 
sponding to  the  decreased  attraction  available  to  balance 
the  molecules  in  the  two  surfaces.  In  this  way,  the 
energy  in  the  interface  will  be  greater  than  that  in 
either  of  the  two  surfaces  when  considered  alone. 

The  property  of  surface  energy  which  is  probably 
responsible  for  a  large  number  of  flotation  phenomena 
is  the  tendency  of  surface  energy  always  to  reach  that 
condition  of  equilibrium  at  which  it  is  a  minimum. 

Surface  tension  is  a  stretch,  and  as  such  is  always 
tending  to  make  the  area  of  the  liquid  a  minimum. 
This  is  demonstrated  by  the  formation  of  droplets 
of  a  liquid  whenever  possible.  This  reduction  in  sur- 
face area  is  one  of  the  means  by  which  the  surface 
energy  of  a  given  system  may  be  reduced,  for,  as  has 
already  been  shown,  surface  tension  is  one  of  the  factors 
in  surface  energy.  It  is  not  possible  for  this  always  to 
take  place,  however,  especially  when  the  surface  is 
already  a  minimum,  as  it  usually  is,  or  when  the  sur- 
face involved  is  that  of  a  solid.  Under  such  conditions, 
if  the  surface  energy  is  reduced,  it  must  be  accomplished 
by  some  other  means  than  by  a  reduction  in  surface 
area.  Adsorption,  which  will  be  discussed  later,  is  the 
other  most  common  way  of  obtaining  this  result. 

The  important  point  to  be  emphasized,  however,  is 
that  this  continual  struggle  of  surface-energy  equilib- 
riums to  lessen  the  quantity  of  surface  energy  is, 
undoubtedly,  the  cause  of  many  of  the  phenomena  which 
the  flotation  man  takes  advantage  of  in  his  every-day 
operations. 

Reinders'  Surface  Energy  Equilibriums 

Several  years  ago,  before  flotation  had  become  a 
practical  process  for  concentrating  sulphide  ores, 
Reinders''  made  some  investigations  to  determine  the 
action  of  fine  solid  material  in  the  presence  of  two 
immiscible  liquids.  The  facts  brought  out  by  this  work 
are  significant  when  applied  to  modern  froth  flotation, 
and  can  be  made  the  basis  from  which  some  interesting 
and  striking  conclusions  can  be  drawn.  The  application 
of  these  surface-energy  equilibriums  to  flotation  was 
suggested  by  Ralston'  and  enlarged  upon  by  Perkins 
and  Corliss.' 

Assuming  that  two  immiscible  liquids  are  present, 
and  a  finely  divided  solid  which  is  insoluble  in  either  of 
the  liquids: 

Let  T„s  :=  the  interfacial  tension  between  liquid  1  and 
the  solid. 

Let  Tj,«  =  the  interfacial  tension  between  the  liquid 
2  and  the  solid;  and 

Let  T„2  =  the  interfacial  tension  between  the  two 
liquids. 
Then  Reinders  found  that  when 

T,„s>T„s -f  T„j  the  solid  will  remain   unchanged; 

T,„>Tj,«  +  T„j  the  solid  will  go  entirely  into  liquid  2. 

T,„  >  ,T„,  +  T,„  the  solid  will  collect  at  the  liquid- 
liquid  interface  and,  if  possible,  separate  the  two 
liquids  from  each  other. 

"If,  however,  no  one  of  the  interfacial  tensions  ai'e 
greater  than  the  sum  of  the  other  two,  thou  the  di.'^perse 
phase,  (or  solid,)  will  collect  at  the  liquid-liquid  inter- 
face, but  the  three  phases  will  be  at  a  certain  contact 
angle." 


'Kollold  Z.,  Vol.  13  (1313),  p.  235;  nlso  IlorCman,  Z.  Phys. 
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The  applications  of  these  equilibriums  to  flotation  can 
be  readily  seen,  because,  for  a  sulphide  to  float,  it  must 
either  collect  at  the  interface  between  the  water  in  the 
pulp  and  the  insoluble  oil  that  is  used,  or  it  must  collect 
entirely  in  this  oil. 

At  this  point  it  will  be  necessary  to  bring  out  clearly 
the  action  of  one  of  the  constituents  of  the  oil  that  is 
used.  It  must  be  understood  that  a  bubble  is  exactly 
like  the  surface  of  water  which  is  in  contact  with  air. 
A  bubble  is  simply  the  surface  tension  of  water  sur- 
rounding a  quantity  of  air.  Therefore,  when  con- 
ditions are  such  as  to  give  a  contact  between  the  oil  that 
is  used  and  the  free  surface  of  water,  conditions  must 
also  be  correct  for  the  oil  to  form  an  interface  with  a 
bubble  in  the  same  manner  as  it  forms  an  interface  with, 
or  coats,  the  free  surface  of  the  water.  A  clear  under- 
standing of  this  is  necessary  to  all  flotation  con- 
siderations. 

One  of  the  first  observations  made  when  working  with 
the  theory  of  flotation  was  that  the  sulphide  minerals 
are  less  easily  wetted  by  water  than  are  the  associated, 
vitreous  gangue  minerals.  It  is  necessary  that  there  be 
a  natural  relation  between  the  minerals  in  the  ore,  or  it 
must  be  brought  about  artificially. 

This  relative  attraction  of  the  water  for  the  sulphides 
or  gangue  minerals  is  a  resultant  of  the  surface  energies 
of  the  minerals  themselves,  both  sulphide  or  vitreous; 
the  water  or  liquid  in  which  they  are  suspended ;  and  the 
air  or  other  gas  in  contact  with  the  water.  In  other 
words,  the  wetting  of  the  gangue  minerals  and  the  non- 
wetting  of  the  sulphides  is  the  resultant  of  a  set  of  con- 
ditions that  may  be  changed  or  controlled  within  limits, 
rather  than  an  inherent  property  of  the  minerals  them- 
selves. That  these  conclusions  are  true  may  be  shown 
as  follows: 

Let  Tk.o  =  the  surface  tension  of  water  or  the  inter- 
facial  tension  between  water  and  air. 

Let  T«,a  =  the  interfacial  tension  between  the 
solid  and  air. 

Let  Ts.ir  ^  the  interfacial  tension  between  the  solid 
and  water.  Then,  when  T„,,„>T^,(,  +  T„„  the  water  will 
not  wet  the  solid.  It  should  be  noted  that  solid  and  not 
sulphide  is  mentioned.  When  the  gangue  mineral  ful- 
fills these  conditions  it  will  not  be  wetted,  and  in  a 
flotation  machine  it  would  be  found  to  float. 

When  no  one  of  the  interfacial  tensions  is  greater 
than  the  sum  of  the  other  two,  the  water,  air,  and  solid 
will  meet  at  a  definite  contact  angle.  This  actually 
means,  when  a  sulphide  which  does  not  normally  tend  to 
be  wetted  is  considered,  that  this  sulphide  dues  have 
some  .slight  tendency  to  be  wetted  but  that  the  air  has 
an  even  greater  aflinity  for  the  surface  of  the  mineral,  in 
this  case  a  sulphide  particle,  than  has  the  watiT. 

Flotation  Without  Oil 

When  nature  has  been  kind  enough  to  give  the  con- 
ditions which  have  just  been  found  to  be  luncssnry  in 
order  that  the  sulphide  Will  not  be  wetted  while  the 
gangue  is,  and  to  a  great  enough  degree,  flotation  can 
be  accomplished  without  oil.  Under  these  conditions  the 
sulphide  will  go  into  the  air-water  interface  and  be  sup- 
ported there  while  the  gangue  will  be  wetted  and  sink, 
owing  to  its  weight.  Because  of  the  inherent  weakness 
of  (he  air-water  interface,  the  great  prol)]em  witli  this 
sort  of  flotation  is  that  of  getting  the  sulphide  in  con- 
tact with  this  interface  and  supporting  it  there.  To 
overcome  this  difldculty  the  so-cnlled  ".skin  machine.'*" 
known  aa  the  Macquiaten   tube  and   the  Woods   were 


developed.  In  these  machines  the  mineral  was  carefully 
placed  on  the  surface  of  the  water  or,  more  scientifically 
speaking,  in  the  air-water  interface.  The  practical 
limitations  of  this  type  of  apparatus  are  well  known. 

Oils  in  Flotation 

Oil  has  three  functions  in  the  usual  flotation  practice : 
(1)  to  assist  in  bringing  about,  in  those  cases  where 
they  do  not  naturally  occur,  the  correct  surface  energy 
balances  between  the  air,  water,  and  solids,  necessary  to 
cause  the  gangue  to  be  wetted  and  for  the  sulphides  to 
remain  dry;  (2)  either  to  strengthen  the  air-water 
interface  or  substitute  a  more  satisfactory  one,  such  as 
an  oil-water  interface;  (3)  to  lower  the  surface  tension 
of  the  water  so  that  bubbles  can  be  made,  or,  stated 
differently,  to  multiply  the  area  of  the  interface  which 
will  be  available  to  support  the  mineral. 

When  oil  is  considered  as  a  factor  in  surface  energy 
balances,  several  involved  complications  are  encountered. 
However,  if  only  the  interfacial  tension  balance  is  con- 
sidered, the  matter  may  be  greatly  simplified. 

To  take  the  simplest  case 

Let  Ts.ro  =:  the  interfacial  tension  between  solid 
( sulphide)  and  water. 

Let  Ts,o  =  the  interfacial  tension  between  solid 
(sulphide)  and  oil. 

Let  T„,o  =  the  interfacial  tension  between  water 
and  oil. 

When  Ts,„  >  T„o  +  T„,o  it  is  found  that  the  solid 
(sulphide)  will  go  entirely  into  the  oil  layer  in  contact 
with  the  air-water  interfaces  which  may  be  distributed 
through  the  water.  Of  course,  this  oil  may  be  a  coating 
on  a  bubble,  which  is,  as  has  been  pointed  out,  the  same 
as  being  in  contact  with  the  free  surface  of  water. 

If  none  of  the  interfacial  tensions  are  greater  than  the 
sum  of  the  other  two,  the  sulphides  will  go  entirely  into 
the  water-oil  interface;  or  even  better,  at  the  contact 
between  the  oil  and  water  which  is  the  condition  most 
generally  found  and  the  one  that  is  always  desired. 

These  equations  were  formulated  for  a  finely  divided 
insoluble  material,  and  nothing  is  said  regarding  diflS- 
cultly  wetted  sulphides.  This  is  an  important  and  strik- 
ing fact.  It  is  usually  assumed  that  only  sulphides  which 
are  not  wetted  by  water  can  be  made  to  go  into  the  froth 
in  flotation.  This  is  not  the  fact:  rather,  any  substance 
can  be  made  to  go  into  the  froth  provided  it  sets  up  the 
correct  surface  energy  balance  with  the  water  and  oil 
that  is  being  used.  Every  practical  flotation  operator 
has,  at  some  time,  found  all  of  the  mineral  in  the  froth, 
either  in  the  form  of  sulphide  or  gangue.  This  is 
probably  the  explanation. 

Of  course,  this  is  not  saying  that  the  sulphide  surface 
is  not  necessary  for  practical  flotation;  in  fact  it  is  of 
paramount  importance.  Flotation  is  a  method  of 
making  a  separation,  and  this  is  done  by  causing  one 
class  of  minerals  to  go  into  the  froth  and  the  other  to 
remain  in  the  body  of  the  liquid,  the  classification  being 
based  on  the  character  of  the  surfaces.  The  separation 
is  obtained  by  setting  up  a  surface  balance  such  as  will 
cau.se  the  mineral  with  one  type  of  surface,  usually  the 
sulphide,  to  go  into  the  froth.  The  sulphide  is  not  a 
requisite  for  getting  a  mineral  in  the  froth  but  simply 
for  getting  it  in  a  different  part  of  the  m.nchine  than  the 
waste  material  which  has  a  surface  of  another  type. 
This  fact  has  bwu  illustrated  by  the  experiment  of 
attempting  to  separate  a  sulphide  mineral  from  fluorite 
by  flotation.  The  fluorite  w.is  rnund  in  the  froth  and  the 
sulphide  in  the  tailings. 
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If  the  mineral  is  carried  in  the  oil-water  interface, 
the  bubbles  must  be  coated  with  a  thin  film  of  oil  in 
order  to  have  this  oil-water  interface  on  the  bubble. 
These  facts  are  evident  by  inspection  of  all  flotation 
machines.  The  oil  is  usually  spoken  of  as  a  coating  on 
the  bubbles,  which  are  simply  the  surface  tension  of 
water  surrounding  a  certain  amount  of  air.  Hence,  if 
the  surface  energy  equilibrium  necessary  to  cause  oil  to 
spread  in  a  thin  layer  on  water  can  be  discovered,  the 
conditions  necessary  for  oil  to  coat  the  bubbles  made 
from  the  same  water  will  be  obtained.  Of  course,  the 
term  oil  here  refers  to  the  insoluble  constituents  of  the 
oils  that  may  be  used. 

The  surface-energy  balances  that  must  hold  to  have 
the  oil  spread  on  water  have  been  determined,  and  it 
follows  that  the  same  balances  must  obtain  to  have  the 
oil  coat  the  bubbles.     This  balance  is  as  follows: 

Let  T,c,a  =  the  interfacial  tension  between  the  water 
and  the  air. 

Let  Toyir  =  the  interfacial  tension  between  the  oil 
and  water. 

Let  T„,„  =  the  interfacial  tension  between  the  air 
and  oil. 

Then,  when  T„,„  >  T,,,,,-  +  To.n  the  oil  will  spread  on 
the  water  in  a  thin  layer  or  on  the  bubbles  that  are 
formed  from  this  water. 

From  this  it  is  evident  that  the  kind  of  oil  to  use  to 
coat  the  bubbles  will  depend  on  the  air-water  interface 
or  on  the  surface  tension  of  the  water,  which  in  turn  is 
a  function  of  its  purity.  Impure  water  may  therefore 
interfere  with  or  assist  in  obtaining  good  flotation 
results  and  also,  certain  chemicals  may  be  added  to 
advantage. 

Sizing  of  Minerals  and  Surface  Energies 

An  attempt  has  been  made  to  show  the  relation 
between  surface  energies  and  flotation  results.  It  is 
evident  that  the  total  surface  energy  of  a  liquid  or  a 
solid  is  the  product  of  the  surface  tension  per  unit  by 
the  number  of  units.  On  this  basis,  it  would  be  expected 
that  the  size  of  the  particles  of  the  ore  being  treated 
by  flotation  would  have  a  bearing  on  the  results  obtained, 
and  this  is  true  to  a  certain  extent. 

In  practical  operation,  both  the  valuable  and  the  waste 
minerals  are  found  in  both  the  tailings  and  the  con- 
centrates. On  examination,  however,  it  is  found  that 
the  sizes  of  the  two  types  of  minerals  are  quite  difi'erent 
in  the  tailings  and  concentrates.  In  the  froth,  for 
instance,  will  be  found  the  sulphide  from  a  certain 
maximum  size  to  all  of  the  smaller  sizes.  The  maximum 
size  of  the  gangue  present  will  be  much  less.  Cases 
are  known,  however,  where  the  gangue  will  average 
larger  in  size  than  the  valuable  mineral  in  the  concen- 
trates. 

If  the  .surface  energies  are  dominating  factors  in 
separation  by  flotation,  it  is  reasonable  to  suppose  that 
the  total  surface  energy  of  certain  sizes  more  nearly 
fulfills  the  conditions  demanded  by  certain  froths  than 
other  sizes,  both  as  to  the  valuable  and  the  gangue 
minerals,  and  hence  sizing  is  an  important  factor  in 
flotation. 

The  oils  which  have  been  mentioned  are  those  which 
are  added  as  a  means  of  fumi.shing  a  locu8  in  which  the 
minerals  to  he  floated  can  be  collected.  For  this  reason, 
these  oils  are  known  as  "collectors"  or  "collecting  oils." 
Nothing  has  tif'cn  .said  of  the  so-called  "frothing  oils." 

Stated  in  the  most  general  sense,  any  soluble  material 
which  will  lower  the  surface  tension  of  the  water,  or 


the  water-air  interface,  will  cause  the  formation  of  a 
froth  in  the  presence  of  aeration,  or  agitation  which  is, 
of  course,  simply  a  means  of  aeration.  Not  all  sub- 
stances which  are  soluble  in  water  and  reduce  its 
surface  tension  are  satisfactory  forthing  agents  in  flota- 
tion, however.  The  reason  for  this  can  be  demonstrated. 
Every  surface-tension  equilibrium  which  has  been 
shown  to  be  necessary  for  successful  flotation  has  been 
an  inequality.  In  the  one  which  is  responsible  for  the 
spreading  of  the  oils  on  the  bubbles,  the  air-water  inter- 
face or  surface  tension  makes  up  the  left-hand  side  of 
the  inequality,  and  if  this  inequality  be  destroyed,  so 
also  will  the  result.  Therefore,  it  would  follow  that  a 
successful  frothing  oil  in  flotation  would  be  one  that  will 
reduce  the  surface  tension  of  water,  or  the  left-hand  side 
of  the  inequality,  and  at  the  same  time,  to  keep  the  same 
ratio  of  inequality,  the  frothing  material  must  reduce 
the  right-hand  side  of  the  inequality  in  the  same  or  a 
greater  ratio.  Very  few  materials  have  the  property 
of  accomplishing  this;  hence,  the  few  materials  which 
act  as  satisfactory  frothing  agents. 

Adsorption 

A  theoretical  consideration  of  flotation  could  be  dis- 
cussed from  so  many  ramifications  and  angles  that,  in  a 
paper  of  this  sort,  it  is  possible  to  consider  only  a  few 
of  the  most  important.  Adsorption  is  one  of  these. 
Adsorption  is  a  change  in  the  surface  energy  of  a  liquid 
caused  by  dissolving  in  it  some  material  which  will 
change  the  surface  energy  of  the  solvent  liquid  and 
cause  an  excess  or  deficiency  of  the  dissolved  material 
in  the  surface  of  the  liquid,  compared  to  the  concentra- 
tion in  the  bulk  of  the  solution.  There  are  two  kinds 
of  adsorption — positive  and  negative. 

When  a  dissolved  substance  reduces  the  surface  ten- 
sion of  a  liquid,  causing  an  excess  of  the  dissolved 
substance  in  the  surface  of  the  solution  over  the  con- 
centration of  the  dissolved  substance  in  the  body  of  the 
solution,  the  phenomenon  is  called  positive  adsorption; 
when  the  opposite  is  the  case,  negative  adsorption. 

To  understand  the  cause  and  meaning  of  positive  and 
negative  adsorption  two  general  facts  must  be  kept 
clearly  in  mind.  The  first  is  that  all  soluble  substances 
will  either  increase  or  reduce  the  unit  surface  tension 
of  the  solvent  liquid.  The  other,  that  the  total  surface 
energy  of  a  liquid  solution  always  tends  to  become  a 
minimum. 

Assume  a  vessel  of  a  liquid,  say  pure  water;  the 
liquid  will  have  a  certain  definite  surface  tension,  and 
the  surface  energy  of  the  system  or  liquid  will  reach 
equilibrium  at  a  certain  minimum  value.  This  will  be 
true,  because  it  will  be  assumed,  for  simplicity,  that  the 
surface  area  is  also  a  minimum.  It  is  also  true  that 
after  a  soluble  material  which  increases  or  reduces  the 
surface  tension  is  dissolved  in  the  water  the  increase 
or  reduction  will  be  greater  the  more  of  the  soluble 
material  dissolved.  Now,  imagine  that  a  certain  amount 
of  substance  is  dissolved  which  causes  a  certain 
theoretical  reduction  in  the  surface  tension  of  the  solu- 
tion and  which  will  give  a  certain  concentration  of 
solution.  This  material  dissolved  in  water  will  give  a 
system  wtih  a  lower  surface  tension  and,  also,  one  the 
surface  energy  of  which  will  at  once  attempt  to  become 
a  minimum  value.  As  surface  energy  is  a  product  of 
area  and  surface  tension  the  surface  energy  of  the 
system  could  be  further  reduced,  either  by  a  change  in 
the  area  of  the  surface  or  a  further  reduction  in  the 
other  factor,  surface  tension.    In  the  present  case,  how- 
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ever,  the  area  was  assumed  already  to  be  a  minimum. 
Therefore,  to  reduce  the  surface  energ>'  further,  the 
surface  tension  must  again  be  lowered.  This  can  be 
caused  only  by  an  increase  in  the  quantity  of  the  sur- 
face-tension reducing  material  in  the  surface  of  the 
solution.  This  is  what  actually  happens.  More  of  the 
dissolved  material  is  found  in  the  surface  of  the  solu- 
tion than  in  the  bulk  of  the  solution  under  the  surface. 
a  fact  which  can  be  demonstrated  by  experiment.  This 
phenomenon  of  reducing  the  surface  energy  of  a  solu- 
tion by  an  increase  in  the  amount  of  the  dissolved  sub- 
stance in  the  surface  of  the  liquid  over  that  in  the  rest 
of  the  liquid  is  positive  adsorption. 

When  the  dissolved  salt  has  the  property  of  increasing 
the  surface  tension,  it  is  necessary  for  the  surface 
energy  to  be  reduced  by  a  reduction  in  the  quantity  of 
the  dissolved  salt  in  the  surface  of  the  liquid  or  a 
lesser  concentration  of  the  dissolved  substance  in  this 
surface  than  exists  in  the  body  of  the  liquid.  This  is 
negative  adsoi-ption. 

The  principal  effect  of  adsorption  in  flotation  is  due 
to  the  manner  in  which  the  dissolved  salts  and  their 
adsoi-ption  effects  can  vary  surface  energies  and  surface 
energj'  equilibriums.  As  any  material  which  is  soluble 
will  either  increase  or  reduce  the  surface  tension  of  the 
solution  or,  in  this  case,  the  mill  water,  therefore,  from 
a  theoretical  standpoint,  any  material  which  is  soluble 
in  water  is  a  flotation  reagent  and  may  either  be  hann- 
ful  or  beneficial.  This  is  one  of  the  reasons  why  it  is 
necessary  to  use  water  from  the  future  mill  supply  when 
making  preliminary  laboratory  flotation  tests. 

Under  certain  conditions  a  chemical  may  be  of 
benefit  to  flotation  and  under  other  conditions  a 
detriment.  Adsoiiition  may  explain  this.  If  a  certain 
set  of  surface  energy  equilibriums  is  necessary  for  good 
flotation,  and  a  reagent  is  introduced  which,  by  adsorp- 
tion, will  upset  the  conditions  necessary  for  flotation,  it 
is  evident  that  this  reagent  would  be  a  detriment.  If, 
on  the  other  hand,  the  correct  surface  energj^  balance 
for  good  flotation  does  not  exist,  and  some  soluble 
reagent  is  added  which  will  cause  a  closer  approach  to 
the  necessary  condition,  that  reagent,  possibly  the  same 
one  as  in  the  previous  case,  would  be  a  benefit. 

The  large  number  of  these  factors  to  be  considered, 
and  the  involved  way  in  which  they  all  work  together, 
make  difficult  any  attempt  to  work  out  a  strictly 
scientific  theory  that  could  have  a  practical  application. 
A  sensible  way  to  attack  the  problem  would  be.  if 
possible,  to  determine  the  surface  energy  involved  with 
certain  minerals  and  gangues,  which,  at  least,  should 
give  possibly  a  rough  classification  of  ores  frOm  the 
standpoint  of  their  flotation  amenabilities.  It  would 
also  be  feasible  to  work  out  surface-energy  values  for 
different  oils  and  oil-water  interfaces.  These  things  can 
be  done  only  by  men  who  have  had  thorough  ami  special 
training,  but  these  men  must  also  depend  largely-  on  the 
flotation  engineers  and  operators  for  much  of  their  data. 


Potosi.  The  Cabecillas,  belonging  to  Guillermo  Purcell 
y  Compania,  produces  a  small  quantity  of  rich  lead- 
silver  ore,  also  shipped  to  San  Luis  Potosi.  At  Higueras, 
northeast  of  Saltillo,  the  Compania  Minerales  y  Metales 
has  another  mine.  This  company's  head  office  is  in 
Monten-ey  and  it  has  a  branch  office  at  Saltillo. 


Movements  of  Metals  and  Minerals 

During  October 

Imports  and  exports  of  the  more  important  metals 
and  ores,  as  reported  by  the  Department  of  Commerce 
for  October,  1919,  and  the  figures  for  October,  1920,  as 
finally  revised,  are  as  follows: 


Mining  Activities  in  Saltillo,  Mexico 

In  the  Saltillo  mining  region,  Mexico,  is  the  Provi- 
dencia  mine,  belonging  to  the  Compania  Minerales  y 
Motalo^-.  producing  4,000  tons  of  lead-silver  ore  per 
month,  which  is  shipped  to  the  company's  .^molter  at 
Maninii,  in  Durnngo.  This  miiio  employs  ."^00  men. 
I. a  Perlifa.  belonging  tf>  the  Compania  Mctulurgica 
iMi'xicana.  produces  a  small  quantity  of  lead-silver  ore. 
which  in  handled  by  the  company's  smelter  nt  San  Luis 


IMPORTS,  OCTOBER,   1919, 

AND  OCTOBER,   1920 

(In  Pounds,  Unless  Otherwise  Stated) 

Oct.,  1919 

Oct..  1920 

.\ntimony  ore.  contents 

14.054 

32,452 

Antimony  matte,  regulus  or  metn' 

2.420.025 

1,621,529 

Copper; 

Ore,  contents 

4,004.003 

2,628,987 

Concentrates   contents 

5.208.468 

6.560.428 

Matte  regulus,  etc.,  contents 

3.256.640 

437,087 

Imported  from  (in  part): 
Canada 

3.051,262 

1.455,614 

Mexico 

6.493,722 

2,740,003 

Cuba 

221,760 

2,522,934 

ChUe 

30.223 

1,632,738 

Peru 

166,865 

1,387 

Unrefined,  black,  blister,  etc. 

17,392.398 

13,944,279 

Refined,  in  bars,  plates,  etc. 

9.530,951 

Old,  etc.,  for  remanufacture 

isi.ooi 

99.293 

Composition  metal,  copper  chief  vali  • 
Lead; 

Ore.  content.=; 

224,109 

985,240 

3,036.568 

961.092 

BuUion,  contents 

8,285,550 

2,488.556 

Inaported  from  i  m  p:\rt ' 
Canada.    . 

885,614 

579,630 

Mexico.    .    . 

8.706.834 

2.870,018 

ChUe 

1,684,052 

Pigs,  bars  and  okl 

1.721,764 

20.652,897 

Manganese  ore,  long  tons 

15,863 

44,700 

Imported  from  (in  part) : 
Cuba,  long  tons. 

32 

14 

Brazil,  long  tons 

8,620 

26,100 

British  India,  li>iig  t^'i  > 

2.300 

7.988 

Tungsten  ore,  long  tors 

592 

24 

Pyrites,  long  tons.  .  . 

67,155 

16,908 

Imported  from; 

Spain,  long  tons 

42.707 

11,308 

Canada,  long  tons 

19,548 

5,600 

Tin  ore,  long  tons 

2.366 

1,466 

Tin  bars,  blocks,  pigs.  >t. 

16,210.512 

6,741,331 

Irnported  from  (in  part ' 
United  Kingdom . 

5,22o,3IO 

1,623,788 

Straits  Settlements 

11.611,756 

3,545.977 

Dutch  East  Imlir,- 

742,104 

280.233 

.\u8tralia 
Zinc: 

Ore,  contents 

510,760 

235,200 

2,998,115 

1.571.458 

Imported  from: 
Canada 

220,993 

2.194 

Mexico 

2.777,122 

1,504,458 

Blocks  or  pigs,  and  old 

469 

EXPORTS  OF  COPPER 

,  LEAD  AND  ZINC 

(In  Pounds) 

Copper; 

Ore.  contends .  . 

Oct,  1919 

(),t  ,  1920 

3,000 

Concentrates,  conteTll^ 

46,457 

Refined,  in  ingots,  bars,  cti 

44,001,230 

19,270,781 

Exported  to  (m  part) ; 
France 

18,637.926 

5.531,926 

Germany . . 
United  KiiiKdoin 

3,263.094 

1  i,23y,988 

4.423,793 

Canada 

2,689,079 

1,084,171 

Japan. 

O.I  28,000 

Netherlands 

1,063,357 

Composition  metal,  copper  chief  value 
Old  and  scran 

5.297 

2.355 

785,585 

3,891 
64.928 

Pipes  and  tubes 

671,346 

Pint™  and  sheets 

698,132 

686,418 

Wire,  except  insulated.  ,  . 

4.112.327 

2,604,500 

I.cad; 

Pigs.  bars,  etc  ; 

Produce^l  from  domestic  ore 

237.274 

354,139 

l*roduiM*d  from  foreign  ore 

8,098,662 

448.178 

ICxporlcil  t.i  un  part); 

1,120.000 

224,071 

United  Kii ndiMi. 

448.000 

Canada 

158,530 

54.002 

Argent  in  El 
Braail 

1.120.000 
604,075 

■  233,662 

China 

560,143 

94.84) 

Zinc: 
nroM    . 

42.100 

147,820 

Speller; 

Prwluceil  from  domentio  nrt- 

Produced  frmn  foreiKit  ore 

;|.42^.8t.0 
|iO,')50 

I  423.067 
810,000 

i:xport<-<l  tn  (in  psrti 
France 

United  Kinsd.un 

Canii.ln 
Me«i.,. 
Japan     . 
In  ahr«*tii,  atripii,  etr 

.■■  ^ut^\a 

424.2   3 

lii.'.l  •.759 
((li,5)4 

S'<>4,«72 

1.082. SIS 

214,3)1 

1.135.753 
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Engineering  in  Japan 


Facilities  for  Technical  Education  Not  Equal  to  the  Demand — Absence  of  Practical  Training 
A  Weak  Point,  Resulting  in  Poor  Supervision  of  Manual  Workers 


By  Charles  F.  Mason 

Written  for  Engineering  and  Mining  Journal 


4  PPARENTLY  the  facilities  for  education  in  the 
L\  engineering  professions  in  Japan  are  very  com- 
±\.  plete,  although  it  is  to  be  regretted  that  the 
schools  are  not  large  enough,  or  numerous  enough,  to 
accommodate  all  of  the  aspirants  for  educational 
honors.  It  is  human  nature  to  want  what  we  can't  get, 
and  therefore  not  very  surprising  to  find  that  a  higher 
education  is  regarded  here  with  almost  holy  reverence. 
All  Japanese  children  are  required  to  attend  the 
primary  school,  which  insists  on  no  examination,  of 
course,  and  has  a  six-year  course.  Graduating  from 
the  primary  school,  the  future  engineer  takes  a  com- 
petitive examination  for  the  middle  school.  If  he  fails 
in  this  examination,  as  nine-tenths  of  the  pupils  do,  of 
necessity,  there  being  only  room  enough  in  the  middle 
school  for  about  one-tenth  of  the  primary-school  gradu- 
ates, his  future  schooling  is  limited  to  two  years  in  the 
higher  primary  school,  which  he  may  enter  without 
examination.  I  am  told  that  scholarship  is  frequently 
not  the  only  consideration  required  in  passing. 

Japanese  Higher  Education 

Having  conformed  with  all  the  requirements,  our 
pupil  finds  himself  in  the  middle  school,  where  he 
studies  for  five  years,  during  which  time  he  makes  his 
acquaintance  with  the  English  language.  At  the  end 
of  that  time  he  takes  another  competitive  examination, 
either  for  a  technical  institute  or,  if  he  intends  to  enter 
the  university,  for  the  high  school.  The  regular  tech- 
nical institute  course  is  three  years,  but  the  medical  and 
commercial  courses  require  an  extra  year.  The  high 
school  course  is  also  three  years,  and  it,  too,  can  accom- 
modate only  about  a  tenth  of  the  number  of  middle- 
school  graduates.  Upon  graduating  from  the  high 
school  our  student  again  competes  with  his  classmates 
for  the  privilege  of  entering  the  university,  but  his 
chances  are  better  this  time — about  one  in  three.  His 
engineering  course  in  the  university  takes  three  years, 
whereas  law  or  medical  courses  require  an  extra  year. 

During  his  univer.sity  course  our  hero  (I  think  I 
may  safely  call  him  that  by  now)  is  supposed  to  get 
practical  experience  in  the  field  of  his  future  endeavors, 
by  working  in  shop  or  mill,  mine  or  smelter,  during  his 
summer  holidays,  in  addition  to  his  research  work  in  the 
university  shops  and  laboratories.  But  this  is  seldom 
done,  and  to  this  fact,  I  believe,  may  be  traced  the  lack 
of  efficiency  that  exists  in  so  many  of  the  engineering 
enterprises  in  this  country.  In  America  it  is  realized 
that  no  man  can  be  really  qualified  to  give  orders  unless 
he  i.s  capable  of  executing  the  same  orders  himself  in 
a  satisfactory  manner.  Here  it  is  just  the  opposite, 
apparently.  This  statement  is  largely  the  result  of  my 
own  observation,  but  it  has  the  confirmation  of  one  of 
the  best-known  engineering  authorities  in  Japan,  who  is 
now  professor  of  mechanical  engineering  in  Tokyo 
University. 

About  two  weeks  ago  one  of  the  large  copper- 
producing    companies    here    decided     to     reduce     its 


operating  force,  in  view  of  the  business  and  financial 
depression  which  has  existed  here  for  several  months. 
Accordingly,  the  management  discharged  about  sixty 
office  employees.  Great  indignation  was  expressed  on 
all  sides,  and  the  sixty  discharged  employees  got 
together  to  do  something  about  it.  What  they  did  was  to 
send  to  the  directors  of  the  company  a  petition  stating 
that  they  felt  that  a  great  injustice  had  been  done; 
that  laborers,  when  discharged,  could  find  other  employ- 
ment, whereas  they  (the  petitioners) ,  being  college  men 
and  therefore  unable  to  perform  manual  labor,  could 
not.  The  rest  of  the  office  employees  are  now  consid- 
ering a  strike,  as  a  method  of  securing  the  reinstate- 
ment of  the  discharged  ones! 

The  Japanese  mechanic,  as  I  have  found  him,  is  a 
good  workman,  and  as  a  rule  his  shortcomings  may  be 
directly  traced  to  a  woeful  lack  of  supervision.  If  he 
is  inclined  to  be  a  little  stubborn  in  the  matter  of 
being  allowed  to  do  a  job  his  own  way  it  is  probably 
because  experience  has  taught  him  that  he  usually 
knows  more  about  the  job  than  the  man  giving  the 
instructions.  If  he  is  inclined  to  slight  details  it  is 
simply  because  usually  no  one  checks  him  up.  As  for 
responsibility — well,  I  have  yet  to  see  a  native  mechanic 
who  is  i-esponsible  for  anything. 

Mistakes  Occasion  Laughter 

The  following  came  to  my  personal  notice:  At  one  of 
the  Japanese  government  arsenals  a  number  of  45-deg. 
cast-iron  elbows  were  needed  for  a  12-in.  pipe  line. 
A  drawing  was  made  by  the  engineering  department 
and  a  blueprint  sent  to  the  engineer  in  charge  of  the 
foundry  department.  In  about  fifteen  days  notice  was 
received  that  the  elbows  were  ready,  but  they  proved 
to  be  135-deg.  ells  instead  of  45.  Loud  and  prolonged 
laughter.  Everybody  concerned  was  sent  for,  from  the 
engineer  in  charge  of  the  foundry  department  dovra  to 
the  moulder's  helper.  Louder  and  more  prolonged 
laughter.  The  engineer  in  charge  explained:  Yes,  he 
had  received  the  blueprint  and  the  order.  He  had 
explained  carefully  to  the  moulder  what  was  wanted. 
The  moulder  must  have  misunderstood  him.  A  rare 
joke.  More  laughter.  After  two  or  three  cups  of  tea 
all  round,  the  matter  was  disposed  of  to  the  satisfaction 
of  all  present  by  laying  the  blame  at  the  door  of  the 
foreign  engineer  who  was  in  such  a  hurry  to  get  the 
pipe-line  finished.  A  small  incident,  perhaps,  but  one 
may  be  pardoned  for  wondering  how  many  of  the 
quarter-billion  dollars  asked  for  next  year's  naval 
appropriation  will  go  toward  furnishing  bases  for 
similar  jokes. 

I  could  quote  a  lot  more  incidents  involving  more 
serious  consequences  than  the  above,  but  none  that 
would  illustrate  more  clearly  the  attitude  of  the  average 
Japanese  college-bred  engineer  toward  his  vocation.  It 
is,  after  all,  typically  Japanese — I  think  Bill  Shake- 
speare must  have  had  Japan  in  mind  when  he  wrote  that 
line  about  the  wi.sh  being  father  to  the  thought. 
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Gold  Mining  in  California 

By  C.  H.  Fry 

Written  (or  Engineering  and  ilining  Journal 


IX  1914,  California  produced  approximately  1,000,000 
oz.  of  fine  gold.  The  estimated  production  for  1920 
is  700,000  oz.,  a  decrease  of  300,000  oz.  The  principal 
reasons  for  this  decrease  are  increased  costs  of  opera- 
tion, shortage  of  labor,  inefficiency  of  labor,  lack  of 
electric  power,  and  depletion  of  gold  deposits.  Were 
1914  conditions  existing  at  present,  California's  gold 
output  for  the  year  would  be  greater  than  it  was  in 
1919,  for  mines  which  have  been  opened  since  1913 
are  producing  more  gold  than  was  produced  in  1914 
by  the  mines  now  abandoned. 

Of  the  larger  gold  mines  operating  in  1914,  five  have 
either  entirely  ceased  operations  or  are  doing  little 
work.  With  perhaps  one  exception,  these  mines  could 
still  operate  at  a  profit  under  1914  conditions.  Many 
mines  had  large  blocks  of  ore  in  reserve  in  1914,  and, 
as  costs  have  steadily  increased,  these  blocks  of  ore  have 
become  "rock  in  place,"  and  have  been  excluded  in  cal- 
culating ore  reserves.  Two  of  the  larger  mines  have 
been  removed  fi'om  the  list  of  producers  by  mine  fires 
and  subsequent  flooding.  Despite  increasing  costs,  there 
are  at  present  two  large  producers  that  wei'e  not  being 
operated  to  any  extent,  if  at  all,  in  1914,  and  had  not 
been  operated  for  many  years  prior.  These  mines  have 
ore  of  a  grade  that  allows  them  to  be  operated  at  a 
profit  even  under  existing  difficulties. 

The  number  of  men  employed  in  the  gold-mining 
industry  in  the  state  was  4,200  in  1914,  the  production 
being  1,000,000  oz.  In  1920  there  were  2,600,  the  esti- 
mated production  being  700,000  oz.  This  would  indicate 
that  more  gold  per  man  employed  had  been  produced  in 
1920  than  in  1914.  This  is  true,  not  because  the  men 
were  more  efficient,  for  they  were  not.  The  explanation 
is  that  it  became  necessary  to  work  higher-grade  ore  and 
gravel  to  meet  the  increased  costs. 

From  the  reports  of  Charles  G.  Yale,  of  the  U.  S. 
Geological  Survey,  three  dredges  were  operating  in  1898. 
the  combined  output  being  $18,887.  In  1910  the  number 
of  dredges  had  increased  to  seventy-two  and  the  output 
to  $7,550,254.  These  figures  refer  to  gold  only  and  do 
not  include  the  platinum  recovered.  The  number  of 
dredges  gradually  decreased.  In  1913,  the  combined  out- 
put of  sixty-three  dredges  was  $8,090,294.  In  1914. 
sixty  dredges  were  operating,  and  the  production  was 
$7,783,394.  At  present  thirty-one  dredges  are  operat- 
ing, and  the  estimated  output  for  1920  is  $7,000,000,  or 
approximately  one-half  of  the  entire  gold  production  dl" 
the  state.  The  various  types  of  dipper  and  suction 
dredges  built  in  the  earlier  years  of  the  dredging  in 
duHtry  have  been  di.scardi'd  for  the  dose-conned i' I 
bucket-line  type,  with  bucket  capacity  ranging  from 
.seven  to  twenty  cubic  feet.  It  is  interesting  to  nott> 
that  the  price  of  an  18  cu.ft.  manganese-steel  bucket 
which  co.st  $490  in  191C)  wi\n  $1,080  in  1920.  In  one 
instance,  the  cost  of  operations  per  cubic  yard  handled 
(luring  the  years  1914-17  was  4.57c.  In  1919  it  was 
r).41c. 

The  larger  dredges,  costing  from  one-half  to  threo- 
<|uart»'rs  of  n  million  dollars,  handle  enormous  amounts 
of  gravel,  but  the  initial  inve.Htment  is  .so  large  that 
the   gravel   deposit    must   be   correspondingly   extensive 


and  of  a  value  that  will  allow  a  profit  and  the  entire 
amortization  of  the  dredge.  Consequently,  small  or  low- 
grade  deposits  are  not  worked. 

The  Mother  Lode  section  of  California  is  today,  in 
my  opinion,  one  of  the  most  promising  gold  districts  in 
the  United  States.  When  costs  of  operations  were  low, 
large  bodies  of  low-grade  ore  were  profitably  worked. 
This  cannot  be  done  now,  and  it  has  become  necessary  to 
find  higher-grade  ore,  to  mine  and  mill  by  more  eco- 
nomical methods,  or  to  shut  down.  One  or  more  of 
these  expedients  have  been  adopted  by  the  various  min- 
ing companies  operating  in  the  district. 

One  of  the  oldest  and  best-known  mining  companies 
in  the  state  decided  that  it  had  been  "mining  too 
cheaply."  In  other  words,  it  was  handling  a  large  ton- 
nage of  low-grade  ore  in  an  attempt  to  keep  down  costs 
by  "quantity  mining."  A  system  of  mining  was  adopted 
by  which  a  smaller  tonnage  of  high-grade  ore  was  mined 
and  milled  and  the  lower-grade  ore  once  sent  to  the  mill 
if.  now  left  in  place,  or,  if  broken  down,  it  is  sorted  from 
the  better  ore  and  left  in  the  mine.  The  plan  has  proved 
to  he  a  success. 

The  experience  of  a  number  of  mines  proves  that  the 
Mother  Lode  orebodies  persist  to  a  considerable  depth. 
Large  bodies  of  high-grade  ore,  better  than  $10  per  ton, 
have  been  found  between  3,000  and  4,000  ft.  below  the 
surface.  Geological  conditions  give  no  indication  of 
reduction  in  grade  with  a  reasonable  extension  in  depth. 
As  the  depth  of  mining  increases,  the  cost  increases, 
more  power  and  a  longer  time  are  necessary  for  han- 
dling men,  supplies,  and  ore,  and  ventilation  problems 
become  more  complicated.  Timbering  is  a  large  item 
in  costs.  Most  of  the  ground  is  of  such  a  nature  that 
heavy  timbers  are  required,  and,  in  addition,  filling 
must  be  kept  close  to  the  "backs."  The  timbering  must 
also  be  done  by  experienced  men,  and  the  number  of 
these  men  available  is  inadequate. 

There  has  been  only  a  slight  decrease  in  the  cost  of 
supplies.  The  large  proportion  of  labor  cost  represented 
in  the  purchase  of  supplies  signifies  that  wages  and  the 
cost  of  supplies  must  come  down  together. 

It  is  highly  improbable  that  the  large  low-grade  ore- 
l)0(lies  and  low-grade  gravel  deposits  now  known  to 
exist  will  in  this  generation  become  as  profitable  as  have 
l>een  the  large  low-grade  bodies  of  copper  ore  which 
could  not  be  worked  profitably  a  few  years  ago. 

The  opening  of  a  new  gold  mine  or  the  reopening  of 
:in  old  gold  mine  under  present  conditions  demands 
careful  investigation.  After  all  considerations  have 
lieen  given  due  weight,  a  large  factor  of  sal'ety  must  be 
used  to  allow  for  the  uncertainties  of  state  and  Federal 
taxation,  cost  of  labor,  supplies,  electric  power,  and 
workmen's  compensation. 

(Jold  mining  is  a  legitimate,  hard,  business  proposi- 
tion, but  there  is  always  much  of  the  speculative  side 
to  it.  Particularly  is  this  so  in  the  prospecting  and 
(leveliipment  stages.  This,  together  with  the  sentiment 
connected  with  many  old  gold  mines,  has  to  a  large 
extent  been  responsible  for  the  mainten.'im-e  of  the 
interest  in  gold  mining  during  the  last  live  yeara,  and 
will  be  M  not  unimportant   factor  in  the  future. 


14 


Engineering    and    Mining    Journal 


Vol.   Ill,  No.   I 


Economic  Minerals  of  Madagascar 

A  Resume  of  the  Studies  of  Professor  Lacroix,  of  Paris,  and  Professor  Duparc, 
Of  Geneva,  on  the  Commercially  Important  Mineral  Products  of  the  Colony, 
Including  Graphite,  Corundum,  and  the  Ores  Rich  in  Radium  and  Thorium 

By  George  F.  Kunz 

Written  for  Engineering  and  Mining  Journal 


PROF.  ALFRED  LACROIX,  of  the  Museum  National 
d'Histoire  Naturelle,  of  France,  and  an  inves- 
tigator of  the  mineral  deposits  of  Madagascar 
during  the  last  twenty-five  years,  recently  presented,  in 
an  address  at  the  Museum',  some  of  the  most  important 
facts  respecting  them.  In  a  previous  presentation  of 
the  resources  of  Madagascar  at  the  Museum  Professor 
Lacroix  had  described  the  deposits  of  gold  and  precious 
stones  occurring  on  that  island,  and,  in  the  address  first 
referred  to,  he  discussed  other  and  perhaps  even  more 
valuable  minerals.  Among  these,  he  especially  places 
the  graphite  and  corundum  deposits  and  the  ores  rich 
in  radium  and  thorium,  and  draws  attention  to  the  fact 
that,  as  the  importance  of  many  of  the  la.st-named  ores 
has  been  recognized  only  in  recent  years,  information 
about  them  is  not  always  readily  attainable,  and  is  to  be 
found  only  in  the  works  of  those  investigators  who 
aimed  to  present  a  thorough  mineralogy  of  the  region 
then  studied,  without  respect  to  the  apparent  com- 
mercial value   of  the  substances. 

To  a  great  extent  the  minerals  named  occur  in  the 
so-called  "red-earth"  of  Madagascar,  which  covers  a 
large  part  of  the  surface  of  the  island,  and  originated 
from  the  decomposition  of  siliceous  rocks.  As  a  result 
of  this  decomposition,  the  silicates  have  lost  their 
alkalies,  lime  and  magnesia,  and  progressively  a  con- 
siderable part  of  their  silica.  The  "red  earth"  (a 
lateritic  clay)  is  readily  broken  up,  when  damp,  by  the 
spade.  When  dry,  it  becomes  hard,  but  yields  to  the 
stroke  of  a  hammer.  It  constitutes  a  surface  crust 
which  sheds  rain  water  and  is  not  turned  into  mud  by 
it.  The  depth  of  the  crust  is  often  considerable,  some- 
times as  much  as  sixty  feet  or  more.  In  spite  of  its 
resistance,  the  rainfalls  exercise  a  notable  chemical 
effect,  and,  owing  to  consecutive  dissolution,  the  lighter 
and  less  coherent  particles  are  washed  away,  slowly  but 
surely,  leaving  on  the  summits  and  flanks  of  the 
mountains  and  hills,  or  in  the  valleys  into  which  they 
have  rolled,  the  heavy  and  non-oxidiEable  minerals, 
such  as  quartz,  the  precious  metals,  iron  ore,  corundum, 
and  other  minerals.  The  "red  earths"  Prof.  Lacroix 
designates  as  "eluvions,"  to  signify  the  alteration  in 
place,  as  distinguished  from  the  alluvial  action  which 
bears  away  the  fragments  to  deposit  them  elsewhere. 

The  deposits  of  graphite  in  Madagascar  occur 
principally  in  crystalline  schi.sts.  In  contradistinction 
to  the  conditions  that  obtain  in  the  Canadian  deposits, 
the  graphite  deposits  of  Madagascar;  which  have  an 
economic  value  form  part  of  the  gneisses  and  mica 
.schists.  The  graphite  content  varies  widely  and  its  dis- 
tribution is  irregular.  An  important  peculiarity  of 
these  deposits,  from  a  practical  point  of  view,  is  that 
the  rocks  containing  the  graphite  are  always  super- 
ficially altered.  All  the  essential  minerals  except  the 
graphite  and  the  quartz  are  transformed  into  a  lateritic 


clay,  and  hence  the  material  can  be  exploited  under  the 
most  favorable  conditions.  The  zone  of  alteration  is 
generally  so  thick  that  it  can  be  worked  for  a  long  time, 
but  when  the  solid  rock  is  reached,  the  exploitation  will 
become  more  costly  and  perhaps  no  longer  profitable. 

Geographically,  the  graphite  deposits  are  widespread. 
At  present,  exploitation  is  principally  localized  in  the 
regions  easy  of  access.  On  the  high  plateaus,  ores  con- 
taining as  low  as  8  per  cent  of  graphite  have  been 
exploited,  and  on  the  west  coast  the  minimum  may  fall 
as  low  as  5  per  cent.  The  rapid  growth  of  the  work  is 
shown  by  the  increase  in  the  number  of  prospected 
deposits  from  two  in  1908  to  3,775  in  1918.  Methods 
employed  in  extraction  have  been  improved  from  time 
to  time.  The  price  is  determined,  after  a  chemical 
analysis,  by  the  carbon  content.  When  the  carbon  is 
from  80  to  90  per  cent  of  the  whole,  the  material  is 
worth  from  10  to  15fr.  per  kilogram. 

The  graphite  of  Madagascar  is  of  excellent  quality, 
rivaling  that  of  Ceylon  in  the  markets  of  England  and 
the  United  States.  It  has  no  admixture  of  sulphides  or 
calcium  carbonate,  and  is  therefore  well  adapted  for 
crucibles.  During  the  war  the  island  furnished  not  only 
France,  but  the  Allies  also,  with  graphite  for  this  use. 
The  purest  kinds  of  graphite,  97  or  98  per  cent  carbon, 
are  taken  by  the  electrical  industries,  certain  lots 
having  brought  in  1917  as  high  a  price  as  2,000  fr.  per 
ton.  Graphite  exports  from  Madagascar  from  1907  to 
1919  inclusive  are  given  in  Table  I. 


TABLE  I.     GRAPHITE  EXPORTS  FROM    MADAGASCAR 


1907 
1908 
1909 
1910 
1911 
1912 
19!  ! 


Tons 

Year 

8 

1914 

82 

1915 

197 

1916 

545 

1917 

1.247 

1918 

5.348 

1919 

7.997 

Metric 
Tons 
11,232 
15.940 
26,254 
35.000 
16,000 
4.98J 


111  the  beginning  of  1920,  the  stock  of  graphite  on 
hand  was  32,000  tons.  Prices  rose  from  400fr.  per  ton 
ill  1914  to  as  high  as  l,200fr.  in  1917  (in  Marseilles). 
At  present,  the  quotation  in  Marseilles  is  850fr.  per  ton 
for  80  per  cent  carbon  content. 

Another  mineral  product  of  Madagascar  that  has  been 
mined  and  exported  is  corundum.  In  its  gem  form, 
ruby  or  sapphire,  not  much  has  been  found  on  the  island, 
but  the  opa(|ue  or  commercial  corundum  occurs  in  the 
disintegrated  sedimentary  deposits  that  have  been  de- 
scribed. The  character  of  the  corundum  differs  from  that 
found  at  Craigmont,  Canada,  which  shows  no  traces  of 
mica,  whereas  that  from  Madagascar  frequently 
exhibits  mica  incrustations.  The  exports  of  this 
mineral  from  .Madagascar  for  1910  to  1919  inclusive 
are  given  in  Table  II. 

TArU.F.  II,     I'.XPOHTH  OF  CORt'NIWM  I'lloM   MAI),\GASCAR 

Mi-tric  Metric 


,'"I><i»  IndUBtrlei)  MInCralcg  non  MetalllU-roN  k  MudaKaHf^nr." 
addrvHB  dftllvered  at  th<;  MuR6um  National  d'HI,Mtolrc  NaturcUi' 
May  2.  1920.  Parlii. 


1910 
1911 
1912 
1913 
1914 


I'll? 
I'MB 
I'll  9 
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The  small  quantity  exported  in  1918  was  due  to 
transportation  difficulties  which  influenced  the  trade  of 
the  colony  for  two  years  or  more.  With  a  little  effort, 
it  is  estimated  that  an  annual  production  of  several 
thousand  tons  could  be  made.  Sapphire  crystals,  too 
dark  in  hue  to  be  useful  as  gems,  occur  in  the  sands 
of  the  Ankaratra.  As  they  are  vei->-  pure  and  homo- 
genous, they  can  be  employed  in  watch-making.  Com- 
mercial corundum  of  the  first  quality  sells  for  800fr.  i>er 
metric  ton  in  Marseilles,  the  second  quality  being 
quoted  at  750fr.  Scotland  and  Italy  are  the  principal 
importers,  some  corundum  also  being  taken  by 
Germany.  Professor  Lacroix  remarks  that  although 
but  little  is  used  in  France  directly,  the  product  is 
salable  enough  there  at  a  higher  price  after  it  has  been 
crushed  abroad  and  re-imported. 

Of  even  greater  interest  are  the  various  uraniferous 
minerals  found  in  the  island,  and  also  the  varieties  of 
titanite.  In  the  mica  schists  of  western  Ambatofinan- 
drahana  (north  of  Matsiatra)  there  are  interesting 
deposits  of  rutile,  of  which  several  tons,  in  the  form  of 
large  ciystals,  have  been  extracted.  During  the  war, 
this  mineral  was  used  for  the  manufacture  of  titanium 
chloride,  which  has  the  property  of  forming  very  dense 
vapors.  Respecting  the  uranium  minerals,  now  so  much 
sought  because  of  their  radium  content,  Profe.ssor  La- 
croix notes  that,  although  a  deposit  of  autunite  occurs  at 
Vinaninkarena,  south-southeast  of  Antsirabe,  the  chief 
radioactive  minerals  of  the  island  belong  to  the  group  of 
titano-niobo-tantalates,  among  which  are  fergusonite, 
saniarskite,  and  euxenite.  The  two  former  are  rare  on 
the  island,  but  the  latter  is  more  frequently  found. 
Peculiar  to  Madagascar  are  betafite,  from  the  neighbor- 
hood of  the  town  of  Betafo;  samiresite  from  Samiresoy, 
and  blomstrandite  and  ampangabeite  from  Ampangabe. 
All  these  minerals  are  associated  with  potassium  peg- 
matites containing  muscovite  and  black  tourmaline  in 
addition  to  other  minerals.  The  radioactivity  of  these 
minerals,  taking  the  oxide  U,0,  as  unity,  is  given  as 
follows:  Betafite,  0.96  to  0.64;  blomstrandite,  0.64; 
samiresite,  0.50;  ampangabeite,  0.61  to  0.32;  euxenite, 
0..50  to  0.32;  fergu.sonite,  0.48  to  0.27;  .samarskite.  0.24. 

Fkgmatites  Containing  Radioactive  Minerals 
Are  Decomposed 

These  minerals  can  be  easily  exploited  because  of  the 
decomposed  nature  of  the  pegmatites  containing  them 
and  the  abundance  of  the  "eluvial"  deposits.  Most 
frequently  they  are  byproducts  in  the  exploitation  of 
berj'i.  Radioactive  minerals  are  found  in  Madagascar 
almost  wherever  there  are  pegmatites  with  beryl,  but 
the  deposits  furnishing  nearly  the  total  of  the  present 
production  are  situated  between  Lake  Itasy  and 
Antsirabe.  The  richest  deposit  of  betafite  is  that  of 
Ambatofot.sy.  About  twenty  metric  tons  have  t)een 
extracted    from  this  deposit. 

The  dillicultv  experienced  in  putting  these  Madagas- 
can  minerals  on  the  market  is  due,  in  the  first  place,  to 
the  necessity  for  a  new  and  a  more  complex  chemical 
treatment  than  that  rec|uired  by  autunite  and  carnotite. 
and  secondly  to  the  presence  in  the  minerals  of  a  small 
amount  of  thorium.  Although  the  disintegration  of 
thorium  t'uinishes  the  radioactive  mesothoriiini.  the 
duration  of  its  activity  is  inferior  to  that  of  radium, 
and  therefore  the  radium  salts  containing  mesothnrium 
lose  their  grade  of  radioactivity  in  time,  ami  arc  there- 
fore of  loss  commercial  value.  The  export.'^  of  the 
ladionctive    minerals    from    Madagascar    for   the   years 


1912  to  1917  inclusive  are  given  in  the  reports  of  the 
Service  of  Mines,  and  Table  III  is  taken  from  this 
service. 

TABLE  III.     EXPORTS  OF  R.\DIO.\CTIVE  MINERALS  FROM 

-MAD.AG.\.SCAR 

Vear  Kg.  Year  Kg. 

1912  II      |0|5  1.209 

1913 5.000      1910  1,221 

1914  8.801      |0I7  7.280 

The  ore  is  sometimes  sold  according  to  its  radium 
content,  the  unit  being  the  milligram  per  ton  and  being 
estimated  as  worth  from  100  to  200fr.  Some  of  the 
betafites  have  commanded  as  high  a  price  as  IS.OOOfr. 
per  metric  ton.  The  use  of  the  thorium  minerals  in  the 
making  of  incandescent  mantles  renders  the  deposits  of 
these  minerals  in  Madagascar  an  additional  source  of 
wealth.  The  great  monazite  deposits  of  Brazil,  which 
have  been  worked  for  the  last  twenty-five  years,  are 
well  known.  In  Madagascar  the  beryl-jyegmatites  con- 
tain an  abundance  of  large  crj-stals  of  monazite.  How- 
ever, if  the  island  is  destined  to  become  a  centre  of 
monazite  production,  the  mineral  will  be  won  chiefly 
from  the  river  sands. 

NoT.ABi.E  Deposits  ok  Zircon 

Another  group  of  commercial  importance  are  the 
zirconium  ores.  For  a  long  time  the  sole  source  of 
zirconium  was  the  silicate  or  zircon,  but  in  1893  there 
was  simultaneously  discovered  in  Ceylon  and  Brazil, 
small  monoclinic  crystals  of  pure  zirconium,  which  were 
described  under  the  names  baddeleyite  and  brazilite. 
Pure  zirconium  is  Jiot  known  in  Madagascar,  but.  re- 
cently, deposits  of  zircon  have  been  found  which  on 
account  of  the  abundant  product  they  furnish  cannot 
be  compared  with  any  other  in  the  world.  They  appear 
to  be  susceptible  of  industrial  utilization.  In  a  deposit 
to  the  west  of  Solila  immense  crystals  of  zircon  have 
been  discovered,  weighing  up  to  .several  kilograms,  and 
measuring  15  cm.  in  greatest  dimension.  The  mineral 
has  also  been  found  over  a  region  of  15,000  hectares  to 
the  north  and  south  of  Mananantanana,  between  Manan- 
borona  and  the  Ingaro.  and  especially  on  Mount  Am- 
panobe.  The  perfection  of  the  forms  indicates  that  this 
is  an  eluvial  deposit.  Besides  its  use  for  crucibles,  in  the 
proportion  of  90  per  cent  zirconium  and  10  per  cent 
magnesium,  this  substance  is  u.sed  in  the  construction 
of  electric  furnaces. 

An  extensive  study  of  the  minerals  of  Madagascar  by 
Professor  Lacroix  is  soon  to  be  issued  under  the  auspices 
of  the  colonial  government.  This  work  will  contain 
everj'thing  that  is  known  concerning  the  matter,  and  the 
material  will  In?  arranged  in  the  masterly  way  charac- 
teristic of  Lacii>ix's  publications. 

Regarding  the  gem  minerals  of  Madaga.scar.  much 
valuable  information  has  been  given  by  Prof.  Ixtuis 
Uuparc,  of  CJeneva.'  The  pink  beryl  of  .Maharitni.  Mada- 
gascar (which  has  been  called  "morgaiiite"),  is  dis- 
tinguished from  all  the  others  by  its  high  degree  of 
refraction.  The  aquamarines  of  Anilmtolampy  and  Tete- 
hina,  as  well  as  the  pink  beryl  of  Tsilaisina.  have  a 
notably  lower  degree  of  refraction,  and  the  a()uamarines 
of  Antaboko  and  of  Tongafena  form,  in  respect  to  the 
indices  of  refraction,  an  intermediate  group  l)etwcon 
the  beryl  of  Maharitra  and  the  aquamarines  of  a  pale 
blue  color.  The  pink  beryls  of  the  pegmatite  veins  of 
TnilAininn  occur  in   fragments  so  large  as  to  indicate 
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their  being  parts  of  crystals  of  great  size.  They  are 
of  a  peach-bloom  pink.  Sometimes  the  crystals  are 
of  a  pale  salmon  color,  and  this  latter  shade  is  regarded 
by  Profe.=3or  Uuparc  as  a  beginning  of  alteration.  The 
specific  gravity  averages  2.7165. 

The  deposits  at  Tsilaisina  also  furnish  a  great  vari- 
ety of  tourmalines.  Most  of  those  seen  by  Dupare 
were  either  of  a  pale  yellow  color,  or  of  a  pronounced 
greenish  brown.  Others  displayed  a  very  light  aspara- 
gus g)-een,  or  were  even  colorless.  The  great  ma.iority 
of  the  crystals  were  zoned.  In  these  the  succession  of 
the  different  hues  varied  greatly.  Sometimes  the  center 
was  dark  brown,  and  the  very  narrow  outer  border  pink. 
Between  the  nucleus  and  this  border  were  a  series  of 
tints  ranging  from  bi-own  to  greenish  yellow.  A  con- 
trasting arrangement,  occurring  even  in  the  same  peg- 
matite vein,  showed  a  violet-pink  nucleus  with  a  narrow 
bordering  of  a  greenish  yellow,  or  a  deep-hued  brown. 
Some  small  crystals  .showed  the  asymmetrical  colora- 
tion noted  by  Lacroix  in  certain  types  from  Ma- 
haritra:  for  example  one  of  Duparc's  specimens  was 
green  at  the  pole  terminated  by  the  rhombohedron 
and  pink  at  the  opposite  extremity,  with  an  almost 
colorless  zone  between.'^ 

A  spessartite  garnet  is  a  constant  accessory  mineral, 
not  only  in  the  pegmatites  of  Tsilaisina  but  also  in 
other  deposits.  The  larger  crystals  are  generally  opaque 
or    translucent,    but    small    transparent    crystals    often 


occur.  At  Tsilaisina  many  fragments  of  fairly  large 
size  have  been  taken  from  the  kaolin,  offering  trans- 
parent areas  susceptible  of  being  cut,  and  furnishing 
pretty  gem  stones  up  to  one  and  a  half  carats  in 
weight.' 


Safety  Bulletins  in  South  America 

Mine  operators  in  South  America  have  not  been  slow 
to  recognize  the  value  of  accident  prevention,  and 
already  several  of  the  larger  companies  have  instituted 
complete  safety  departments,  which  are  conducted  in 
a  similar  manner  to  those  now  organized  in  the  United 
States.  The  accompanying  illustrations  show  two  of 
the  safety  or  "security"  bulletins  which  have  been  pre- 
pared by  the  safety  department  of  the  Chile  Exploration 
Co.  The  warnings  and  instructions  are  printed  in 
Spanish  so  that  they  may  be  understood  by  the  greater 
number  of  the  employees.  The  bulletin  on  the  left 
applies  particularly  to  open-pit  operations,  the  transla- 
tion being  as  follows:  "The  danger  of  failed  shots — 
Keep  away  from  the'  dead  shot  for  a  half  hour  or — 
you  can  expect  this."  The  warning  on  the  right,  which 
applies  to  the  handling  of  explosives,  is  as  follows :  "Do 
not  meet  explosives  with  a  lamp.  Do  not  forget  that 
other  lives  may  be  sacrificed,  although  you  may  not  be 
interested  in  yours." 


^Louls  Dupare,  op.  cit.,  pp.  3S9,  390. 


Udem,  pp.  403,  404. 
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Government  Officials  Prominent  in  Mining 

B.  L.  Johnson 

By  Paul  Wooton 


BL.  JOHNSON  has  been  designated  as  the  head  of 
the  division  of  foreign  mineral  resources  of  the 
•  U.  S.  Geological  Survey.    For  the  last  two  years 

Mr.  Johnson  has  been  intensively  engaged  in  a  study  of 

foreign  mineral  deposits.     For  the  last  eight  months  he 

has  been  the  acting  head 

of  the  division.    Prior  to 

the  entry  of  the  United 

States    into    the    world 

war,  no  particular  effort 

had   been    made    by    the 

Geological      Survey      to 

compile  data  on  the  min- 
eral   resources    of   other 

countries.     The  war 

brought  out  the  absolute 

necessity   of   having   ac- 
curate knowledge  of  this 

character.     Just    before 

this  country  entered  the 

war,  work  along  this  line 

was  begun  under  the  im- 
mediate direction  of  J.B. 

Umpleby.    An  amount  of 

information    was    gath- 
ered   that    was    unusual 

considering  the  amount 
of  time  at  the  disposal 
of  Mr.  Umpleby  and  his 
staff.  The  collection  of 
data  was  regarded  of 
sufficient  importance  to 
justify  its  transposition 
to  Paris  for  use  during 
the  Peace  Conference. 
Following  Mr.  Umple- 
by's  resignation,  the 
work  was  taken  over  for 
a  short  time  by  Eugene 
Stebbinger.  Mr.  Steb- 
binger  was  called  upon 
to  take  up  some  impor- 
tant oil  work,  and  since  that  time  Mr.  Johnson,  with  the 
aid  of  a  numl)er  of  assistants,  has  been  adding  to  the 
rather  prelentious  nucleus  which  was  obtained  (luring 
the  war.  It  is  intended  to  allot  enough  nion.'v  to  this 
research  to  make  it  po.ssible  to  keep  the  dunu'stic  min- 
ing industry  well  advised  as  to  mining  activities 
throughout  the  world.  Work  on  a  considferable  scale  is 
to  be  done  at  once  to  gather  this  data. 

In  addition  to  the  collection  and  analysis  of  informa- 
tion on  the  geology  and  mineral  resources  of  foreign 
countries,  the  section  undertakes  to  disseminate  this  in- 
formation where  it  will  be  most  helpful  to  American 
industry.  One  of  the  great  advantages  which  the  sec- 
tion enjoys  is  an  arrangement  with  other  departments 
of  the  Government  through  which  all  otflcial  iH'iires 
compiled  by  foreign  governments  are  made  av:  lable. 
Current  foreign  literature  covering  all  a.tnr  is  ol 
mining  interest  is  scant,  and  pertinent  item;  luc  tiled. 
Nearly  20,0<ni  such  items  arc  now  available.     They  arc 


filed  by  countries  and  by  commodities.  The  section 
conducts  a  considerable  correspondence  with  the  mining 
interests  of  this  country. 

Mr.  Johnson  was  born  in  Boston.    His  early  educa- 
tion was  obtained  at  the  public  schools  of  Steneham, 
Mass.    Later  he  entered 
^^^   the  Massachusetts  Insti- 
tute of  Technology,  from 
which  he  was  graduated 
as  a  mining  engineer  in 
1905.  Immediately  there- 
after he  accepted  service 
with  the  Geological  Sur- 
vey.   His  first  work  was 
in  the  division  of  under- 
ground water  resources. 
Later  he  was  assigned  to 
geologic  mapping  in  the 
coal  fields  of  Wyoming. 
From    1909    to   1917  he 
did     geologic    work     in 
Alaska.     During    Mr. 
Johnson's     Alaskan     re- 
search   he    discovered 
chalmersite      (^CuFe.Sj) 
in  the  copper  deposits  of 
the  Prince  William  Sound 
region.      It    occurred    in 
massive  form  and   in 
such    quantities    as   to 
permit   its   shipment   as 
an  ore.    The  only  other 
known  occurrence  of  this 
mineral  is  in  the  Morro 
Velho    mine,    in    Brazil. 
He  is  also  credited  with 
the  recognition  and  sub- 
division of  the   Pleisto- 
cene   terracing    in    the 
North    Carolina   Coastal 
plane.     Mr.   Johnson   is 
the  author  of  the  follow- 
ing publications  of  tiie  Geological  Survey:    "Pleistocene 
Terracing  in  the  North  Carolina  Coastal  Plain";  '•Oc- 
currence  of    Wolframite   and    Cassiterite    in    the   Gold 
Placers  of  Dead  Wood  Creek  and  Birch  Creek  Districts 
of    Ala-ska";    "Gold    Deposits    of    the    Seward-Sunrise 
Region,  Alaska";  "The  Port  Wells  Gold  Lode  District"; 
"Mining  on  Prince  William  Sound"   i  I'.UID  ;    "Gold  and 
Copper  Deposits  of  the  Valdez   District";  "Mining  on 
Prince   William    Sound"    (1914U     "Retreat    of    Barry 
Glacier";    "Mining  on  Prince  William  Sound"   (1915); 
"Occurrence   of   Chalmersite    in    .Maska";    "Mining   on 
Prince  William   S<mn<r'    (191(5>;    "Copper   Deposits  of 
the  Lalouche  Knight   Island  District":  "Mining  in  t'cn- 
traland  Northern  Kenai  Peninsula":   "Mining  on  Prince 
William   Sound"    il!U7);    "Mineral   Resources  of  Jack 
Bay   and    Vicinity";    "Geology    and    Mineral    Resources 
of  Latouchc  and   Knight   l.sland   District":  "The  Port 
Valdez  and  Jack  Hay  Districts."     I"  addition  Mr.  John- 
son is  the  joint  author  of  many  Survey  publications. 


18 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  1 


Handy  Knowledge 


Device  for  Measuring  the  Stamp  Drop 

A  handy  device  originated  by  "Blanco"  Whiteside,  of 
Mogollon,  N.  M.,  for  measuring  the  actual  drop  of 
individual  stamps,  without  hanging  up  the  entire  stamp 
battery,  is  shown  in  the  illustration. 

The  square  stick  B  slides  easily  in  the  groove  of  the 
block  of  wood  A.  being  held  in  by  two  pieces  of  gal- 


J>KVirE  FOK    MH.\SCKIX<;   TilE    Dl{f)l'  OK   IXDIVI 1  )1A1. 
STAMPS 

vanized  sheet  C.  A  pencil  D  is  held  by  the  spring 
holder  A',  which  is  fastened  by  a  screw  to  B.  The  point 
of  the  pencil  may  be  placed  in  any  one  of  the  five  holes  in 
the  guide  F,  which  is  a  piece  of  galvanized  sheet 
fastened  by  screws  to  H.  When  the  stick  B  travels  in 
its  groove  the  pencil  makes  a  straight  mark  on  G,  a 
sheet  of  red  gasket  rubber,  from  which  marks  can  lie 
easily  cleaned  when  desired. 

In  using  the  device  the  batteryman  holds  the  block 
of  wood  A  with  one  hand  on  top  of  the  moving  tappet 
of  No.  1  stamp;  then,  with  the  other  hand,  he  brings  the 
end  of  fi  up  against  the  upper  guide  timber,  or  a 
horizontal  timber  placed  at  the  right  height  for  this 
purpose.  To  make  the  operation  easier,  a  handle  H  miiv 
be  attached  to  /;.  V'lw.  or  nix  drops  of  the  stem  pro 
duces  a  straight  line  on  the  gasket  rubber,  which  repn- 
.sents  the  actual  height  of  drop  of  that  stem  undfr 
working  conditions.  The  pencil  is  then  .shifted  to  thf 
."fecond  hole  in  the  guide  F,  the  operation  repeatefl  for 
No.  2  .stamp,  and  so  on   until  the  lines  on   the  gasket 


rubber  show  graphically  the  drop  of  each  stamp  of  the 
entire  battery.  The  five  lines  can  be  measured,  and  the 
stamps  hung  up  one  at  a  time  and  tappets  set  in  accord- 
ance with  the  measurements.  The  .setting  of  the  tappet 
of  the  feed  stem  is  the  only  part  of  the  operation  which 
necessitates  hanging  up  the  entire  battery. 


Settling  Flotation  Concentrates 
By  G.  L.  Schmutz 

Difficulty  often  has  been  experienced  at  concen- 
tration mills  in  the  settling  of  flotation  concentrates. 
To  remedy  this,  a  tank  was  designed  and  developed 
by  P.  A.  MacEachern  and  L.  D.  MacRae,  and 
is  giving  excellent  results  at  the  concentrator  of  the 
Montezuma  Copper  Co.,  at  the  Mina  Mexico,  and  at 
the  Potter  &  Palmer  Mining  Co.  at  Nacozari,  Sonora, 
Mexico. 

The  device  consists  of  a  Dorr  thickening  tank,  upon 
the  vertical  shaft  of  which  is  attached  an  inner  bottom- 
less, tank,    or   diaphragm,    and   skimmer    arms.      These 
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revolve  with  the  shaft.  The  feed  is  introduced  at  the 
top  of  the  diaphragm,  and  the  outer  tank  is  charged 
from  the  bottom  of  the  diiiphragm.  The  inner  dia- 
phragm is  approximately  one-third  the  diameter  of  the 
thickening   tank   and   extends  downward   two-thirds   of 
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the  depth  of  the  outer  tank.  An  annular  stationary 
ring  protects  the  clear  water  overflow  from  froth,  and 
the  skimmers  discharge  into  a  froth  launder,  which  is 
shown  in  the  illustration.  Clear  water,  froth,  and  thick- 
ened concentrates  are  the  products  made.  The  device 
has  been  patented    (No.  1,313,714). 


Circulating  Mud-Laden  Fluid  With  Cable 

Tool  Drilling* 

By  M.  Van  Couvering 

The  idea  of  circulating  mud-laden  fluid  in  oil  wells 
drilled  with  cable  tools,  in  the  reverse  direction  from 
that  in  general  use,  is  not  a  new  one,  but  the  method, 
embracing  a  number  of  new  features,  as  worked  out  by 
L.  R.  Evans,  superintendent  of  the  Lake  View  No.  2 
Oil  Co.,  merits  description  for  the  benefit  of  operators 
not  familiar  with  it. 

The  equipment  described  was  in  use  by  the  Lake  View 
No.  2  Oil  Co.,  in  its  well  No.  25,  on  Section  34,  T.  32  S., 
R.  24  E.,  M.  B.  D.  and  M.,  in  the  Midway  field.  After 
cementing  the  10-in.  casing  at  2,540  ft.,  the  81  in.  casing 
was  carriea  to  a  depth  of  3,190  ft.,  with  cable  tools, 
with  continuous  circulation  of  mud-laden  fluid,  and  was 
cemented  at  the  latter  depth.  In  drilling  from  2,540  to 
3,190  fi.  the  81-in.  casing  encountered  loose  caving  shale 
and  two  strata  of  water  sand,  one  of  which  contained 
flowing  water,  and  it  was,  furthermore,  carried  past 
some  sidetracked  casing. 

The  principal  feature  of  the  equipment  is  a  special 
packing  head  which  permits  circulation  of  mud-laden 
fluid  at  all  times  except  when  passing  a  collar  of  the 
81-in.  casing  through  the  packing  head.  This  head  con- 
sists of  a  packing  bowl  containing  rope  packing,  rest- 
ing on  a  shoulder  of  the  bowl,  and  a  spider  with  a  down- 
ward extension  which  compres.ses  the  packing.  The 
81-in.  casing  rests  on  slips,  which,  in  turn,  rest  on  the 
spider  mentioned  above.  In  addition,  the  spider  is  held 
down  by  a  pair  of  anchor  bolts  which  are  attached,  at 
their  lower  end,  to  a  clamp  on  a  10-in.  collar.  This  collar 
also  serves  as  a  coupling  between  the  10-in.  casing  and 
the  packing  bowl,  which  rests  upon  it.  When  it  is 
desired  to  move  the  81-in.  casing,  it  is  only  necessary 
to  remove  the  slips,  when  the  packing  head  will  be  held 
in  place  by  the  anchor  bolts. 

The  upper  fK)rtion  of  the  10-in.  casing  consists  of  a 
short  nipple,  into  the  side  of  which  is  welded  a  section 
of  4-in.  pipe.  When  the  work  has  been  completed  the 
10-in.  nipple  can  be  removed  and  used  at  other  wells. 
The  fluid  is  pumped  into  the  10-in.  casing  through  the 
4-in.  nipe  mentioned  above.  The  packing  head  prevents 
its  e.xit  at  the  surface  between  the  10  and  81-in.  casings. 
80  it  is  forced  downward  between  these  casings  and 
muds  the  formations  exposed  below  the  shoe  of  the  lO-in. 
casing.  When  the  shoe  of  the  rtl-in.  casing  is  reachiMJ. 
that  portion  of  the  fluid  which  did  not  pass  into  the 
formations  passes  upward,  inside  of  the  81-in.  casing, 
to  the  surface,  where  it  overflows  and  is  caught  in  a 
concrete  basin  below  the  floor.  The  dimensions  of  this 
i)8sin  are  10  x  10x4  ft.  deep.  The  walls  are  10  in.  and 
the  floor  is  14  in.  thick.  To  prevent  the  cement  from 
.setting  against  the  10-in.  casing  when  the  basin  was 
built,  II  joint  of  ir»f-in.  conductor  pipe  was  placed  ver- 
tically in  the  floor  of  thi-  cdllur  iinmnd  the  casing.  The 
space  between  the   llij  and   Kl-in.  lasings  is  packed  ofT 


with  packing  clamps.  The  outlet  of  the  basin  is  a 
section  of  6-in.  pipe  passing  through  the  wall,  about  a 
foot  below  the  top  of  the  wall.  From  this  point  on  the 
fluid  is  handled  as  in  drilling  with  rotary  tools;  that 
is,  it  is  discharged  into  a  settling  box  leading  to  a  tank 
and  is  then  pumped  back  into  the  well. 

The  equipment  and  method  described  offer  a  number 
of  advantages  over  the  method  in  general  use  in  mud- 
ding  with  cable  tools.  The  working  casing  is  open  at 
all  times,  doing  away  with  the  casing  head,  including 
steel  ring,  plates,  plunger,  and  rope  clamps.  Circulation 
can  be  maintained  while  running  in,  pulling  out,  drill- 
ing, or  fishing.  ( Fishing  for  a  bit  was  continued  for 
live  days  in  this  well  without  stopping  the  circulation.) 
The  only  time  that  circulation  need  cease  is  while  pass- 
ing a  collar  through  the  packing  head.  A  joint  can  be 
"circulated  in"  while  the  spider  holds  the  pressure  on 
the  packing. 

In  the  ordinary  method  of  forcing  the  fluid  upward 
between  the  casing  and  the  walls  of  the  hole,  much  of 
the  sand  and  coarse  material  is  carried  with  the  mud, 
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a  large  amount  either  passing  into  the  porous  forma- 
tions, and  thereb.v  greatly  lessening  the  thoroughness 
with  which  the  mud  fluid  seals  these  formations,  or 
lodging  on  the  collars  and  other  projections  l)etween 
the  casing  and  the  walls  of  the  hole,  thus  interfering 
with  the  circulation  and,  in  many  cases,  "freezing"  the 
|)ipe.  In  addition  to  this,  much  coarse  material  remains 
in  the  bottom  of  the  hole,  to  be  drille<l  out  later. 

In  the  method  here  descril)e<l  the  cuttings  and  cav- 
ings  are  washed  up  insi<le  the  working  string  of  casing 
to  the  surface  and  are  de|)osited  in  the  concrete  basin, 
settling  box,  or  tank,  leaving  only  the  clean,  smooth 
nuid  to  be  forced  into  the  porous  formations.  Further- 
more, there  is  no  coarse  material  to  clog  up  the  space 
between  the  rasing  and  the  walls  of  the  hole.  It  has 
been  not iceahle  that  the  pump  j>ressure  necessary  to 
maintain  circulation  in  this  well  was  .'id  lb,  per  .square 
iiicli,  which  is  much  lower  than  is  usual  with  <  ircuUtion 
m  the  op|M>site  direction.  The  hole  has  Ixvii  o|>en  and 
the  81-in.  casing  jierfeclly  free  at  all  times. 


20 


Engineering    and    Mining    Journal 


Vol.  HI,  No.  1 


By  THE  Way 


Da  Capo 

The  last  word  in  the  famous  bauxite  controversy  has 
again  been  uttered — this  time  by  a  writer  in  the 
Bauxite  News,  published  by  the  American  Bauxite  Co. 
Standing  secure  in  the  knowledge  that  his  company 
mines  over  90  per  cent  of  the  bauxite  produced  in  the 
United  States,  this  person  boldly  asserts  that  he  should 
have  a  little  to  say  on  the  subject  of  how  the  name  of 
the  mineral  should  be  pronounced.  "So  settled  and 
familiar  has  the  pronunciation  of  bauxite  as  'box-ite' 
become  in  this  section  of  the  country,"  says  he,  "that 
we  have  had  laborers  come  here  from  a  distance  looking 
for  the  box  factory.  In  conclusion,  we  beg  to  serve 
notice  on  all  persons  either  within  or  without  the  borders 
of  the  United  States  that  we,  here,  have  finally  and 
irrevocably  decided  that  the  proper  pronunciation  of 
bauxite  is  'box-ite'."     The  discussion  is  again  closed. 

Where  Ignorance  Is  Bliss 

"No  use  talkin',  m'son,"  said  Cap'n  Dick,  "a  chap  these 
days  mus'  'ave  some  specialization  a'for  'e  gaws  h'after 
a  job.  If  'e  'as'nt  'e's  liable  for  to  fall  daown  some'ow 
or  h'other.  Take  tha  case  o'  Tommy  Trembath. 
Tommy,  'e  gaws  h'up  an'  h'asks  for  a  job,  an'  at  tha 
h'office  they  asks  'im  if  'e  can  fire.  Never  'ad  'e  tried 
un,  so,  dam-me,  'e  gets  no  job.  Back  'e  gaws  to  tha 
boardin'  boss,  'oo  tells  un  'e  shouldn't  made  'imself  so 
h'ignorant  any'ow,  for  like  as  not  they  would  'ave  'ad 
a  man  to  show  'im  raoun'  for  a  day  or  two.  So  nex'  day 
Tommy  gaws  h'up  an'  tha  boss  h'asks  'e  if  'e  nawed  'ow 
to  run  pumps.  'Dam-me,  yes,'  sez  Tommy,  'I  been 
raised  right  'long  side  one  o'  they.'  Then  tha  boss 
h'asked  Tommy,  could  'e  pack  a  pump  if  need  there  be. 
'Well,'  sez  Tommy,  'it  h'all  depen's  on  'ow  'eavy  tha 
beggar  be.' " 

From  Maelstrom  to  Muleback 

Philip  N.  Moore,  of  the  War  Minerals  Relief  Com- 
mission, has  received  the  following  from  a  Democratic 
correspondent: 

The  Republican  maelstrom  is  over.  The  flotsam  and 
jetsam  sucked  in  will  be  cast  out  to  demand  performance 
of  all  the  pre-election  promises  and  many  more. 

Among  the  very  reasonable  demands,  they  will  demand 
that  the  price  of  wheat  and  corn  shall  be  higher.  Bread 
and  bacon  lower.  The  coal  baron  must  continue  to  receive 
hand.some  profits,  the  wages  of  the  coal  miner  must  be  in- 
creased, the  price  of  coal  must  come  down. 

The  railroad,  steamship  and  trolley  lines  must  receive 
higher  dividends,  the  people  be  carried  for  less.  The  excess 
profits  must  be  taken  off  of  big  business,  but  the  public 
must  not  pay  more. 

P^ngland  must  be  pleased.  Ireland  .satisfied.  The  Turk 
must  not  butcher  any  more  Armenians,  but  no  American 
warship  shall  enter  a  Turkish  port  except  for  social  pur- 
poses. We  must  regulate  the  affairs  of  Europe,  Asia  and 
Africa,  but  no  American  mother's  son  must  be  required  to 
fight  in  foreign  lands. 

You  must  satisfy  the  gouKer  and  the  r""i'ed,  the  nigger 
and  the  Hun;  the  pr()fit<;er  must  continue  to  rinp  the  golden 
harvest,  the  public  U)  obtain  things  for  less. 

It's  a  big  job,  but  you  wanted  it,  you  won  the  Democratic 
Mule  —now  ride  him.  lie  is  warranted  to  l,u(k.  He  will 
do  gome  bad  acting  in  a  few  years  and  you  .■ii(!  due  for  a 
header  in  four  years.  Then  we  will  take  hiirj  back.  We 
know  how  to  handle  the  critter. 


News  From  the  Oil  Fields 

M.  C.  Trumbull,  of  Mansfield,  La.,  a  manufacturer  of 
sawed  and  bucked  tight  barrel  staves,  headings,  and 
hardwood  lumber,  is  also  interested,  though  not 
financially  he  states,  in  a  wonderful  instrument  for 
locating  oil.  This  is  not  the  ordinary  instrument  used 
for  the  purpose  but  very  extraordinary,  indeed.  It 
will  tell  approximately  how  big  a  well  can  be  had  by 
drilling.  This  marks  a  step  forward  in  the  design  of 
such  devices.  Another  improvement  might  be  added  by 
making  it  possible  to  tell  how  long  it  would  be  before 
salt  water  would  come  in.  However,  Rome  was  not  built 
in  a  day,  and  Mr.  Trumbull  is  doing  very  well  as  it  is. 
He  has  worked  with  the  instrument  for  over  a  year  in 
Louisiana,  Texas,  Oklahoma,  Kansas,  Colorado  and 
Wyoming  without  a  single  failure.  He  has  seen  over  200 
wells  brought  in  as  the  instrument  has  foretold.  But  he 
does  not  want  to  sell  anyone  even  an  interest  in  the 
device.  Instead  he  wishes  he  had  one  himself.  How- 
ever, he  will  arrange  to  give  demonstrations  without 
cost.  As  reference  he  gives  the  Bank  of  Commerce  & 
Trust  Co.  at  Mansfield.  Here  is  a  chance  for  the  enter- 
prising one  of  simple  mind. 


The  Fitchered  Hole 


A  fitchered  hole's  the  toughest  thing  I've  tackled  under- 
ground, 

And  I've  gone  against  some  rough  stuff  in  my  wanderings 
around ; 

But  when  it  comes  to  meanness  that  will  test  your  very  soul, 

There's  nothing  that  compares  to  a  badly  fitchered  hole. 

Oh  I   there's   different  kinds   of  misery  that  make   a    miner 

swear, 
It  may  be  gas  and  powder  smoke  or  foul  and  dusty  air; 
And  carbide  lamps  that  sputter  out  or  choke  and  make  a 

fuss 
Are  little  incidental  things  that  make  a  miner  cuss. 

It's  bad  enough  to  have  a  boss  who's  growling  all  the  time, 
Who  kicks  at  this  and  kicks  at  that  in  going  round  the  mine. 
And  the  trammer  has  his  troubles  when  a  car  goes  off  the 

track; 
He  swears,  but  gets  a  piece  of  steel  and  swears,  but  puts 

'er  back. 

A  wiggletail's  a  beastly  thing  we   sometimes  have  to   run, 
And  the  wearing  of  a  muzzle  isn't  looked  upon  as  fun. 
Oh!  the  eating  of  a  sweaty  lunch  and  drinking  hard  boiled 

tea 
Has  made  a  lot  of  miners  say,  "She's  deep  enough  for  me." 

There  isn't  any  pleasure  in  a  hot  and  gassy  raise, 

It  burns  your  eyes  and   nose  and   throat,   your  head   is   in 

a  daze. 
Sure  there's  nothing  very  pleasant  in  a  wet  and  sloppy  shaft. 
And  a  boulder  blocking  up  the  chute  will   drive  a   mucker 

daft. 

But  these  are  only  little  things  I  mention  by  the  way; 

They're  things  a  miner  overcomes  so  he  can  draw  his  pay. 

When  things  are  going  smoothly  and  you're  getting  in  a 
round, 

A  fitchered  hole's  tlie  meanest  thing  you'll  (iickir  under- 
ground. 

You'll  fight   !Ui(l  (  uise  iinil  sweal   and  work   until   you're  all 

but  in. 
For  a  fitchered  hole's  the  meanest  kind  of  concentrated  sin. 
Some  day  you'll  start  for  heaven,  but  before  you  reach  the 

goal. 
Saint   Peter's  goin'   to  ask   you   what  you   called   a   fitchered 

hole.  "  W.  J.  PiKK. 
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Consultation 


Literary  Assistance  to  the  Engineer's  Reports 

"Recently  I  heard  from  a  friend  that  a  representative  of 
the  Engineering  a)id  Mining  Jounud  had  stated  at  an  edi- 
torial conference  that  there  were  certain  publications  of  the 
U.  S.  Government  which  are  of  material  assistance  to  engi- 
neers and  others  interested  in  the  preparation  of  technical 
reports  and  the  authors  of  papers  on  technical  subjects. 
May  I  ask  you  to  tell  me  in  detail  exactly  to  what  publica- 
tions reference  was  made?" 

There  are  two  Government  publications  which  are  a 
great  help  to  anyone  desiring  to  improve  in  technical 
and  even  in  general  writing.  The  first,  the  "Style  Book 
of  the  Government  Printing  Office,"  is  essentially  a 
reference  book  on  the  typographic  style  to  which  Gov- 
ernment publications  are  expected  to  conform,  and  goes 
into  such  matters  as  capitalization,  abbreviation,  spell- 
ing, the  uses  of  italics,  and  punctuation.  A  pamphlet, 
"Extracts  from  the  Style  Book  of  the  Government  Print- 
ing Office,"  covers  the  essential  features  of  the  more 
voluminous  compilation.  The  other  publication  to  which 
reference  was  made  is  entitled  "Suggestions  to  Authors 
of  Papers  Submitted  for  Publication  by  the  United 
States  Geological  Survey,"  by  George  McLane  Wood. 
Its  title  is  suggestive  of  its  contents,  for  the  text  clearly 
and  excellently  points  out  pitfalls  in  careless  writing, 
and  discusses  the  proper  use  of  certain  words,  giving 
valuable  suggestions  as  to  expression,  general  relation 
of  the  items  in  a  report,  misuse  of  phrases,  grammatical 
errors,  and  typographic  style.  It  also  describes  in  a 
practical  manner  the  correction  of  proof  sheets,  and 
printers'  terms  and  practices.  The  publication  is  by  no 
means  new,  but  it  seems  to  be  known  to  a  relatively  small 
circle.  It  should  be  of  particular  interest  to  mining 
engineers  who  have  much  to  do  with  writing  geologic 
and  mine  reports.  The  principles  expounded,  however, 
apply  to  any  writing,  and  every  engineer  will  do  well 
to  have  a  copy  of  this  excellent  pamphlet  in  his  pos- 
session for  guidance  in  his  literary  efforts.  It  can  be 
obtained  from  the  Superintendent  of  Documents.  Wash- 
ington, D.  C,  for  15c. 


Tube  Mills  vs.  Ball  Mills  for  Fine  Grinding 
Flotation  Feed 

"Plcnsu  tell  me  why  lube  mills  and  pebble  grinding'  mv 
not  URcd  in  flotation  mills.  Is  it  a  case  of  gi-ontor  efflciency. 
and  therefore  economy,  to  use  steel  balls  for  ^riiiidinp.  or 
does  the  grindinp  by  pebbles  produce  a  condition  i>f  some 
kind  in  the  pulp  which  is  unfavorable  for  tlciUtion?  ••Mso, 
could  pebbles  be  used  in  a  ball  mill  constructed  for  steel 
ball  grindinK?  What  would  be  the  effect  of  their  use  in 
such  n  mill?" 

Tube  mills  and  pebble  grindinfc  are  generally  u.sed 
nowadays  in  this  country  if  it  is  desired  to  grind 
exceedingly  fine;  that  is,  where  none  of  the  product 
must  l>c  coar.Ker  than,  say,  100  mesh.  Such  extremely 
fine  grinding  is  usuiilly  not  necessary  in  fiotation.  most 
sulphide  particles  tloatiiig  satisfactorily  if  ground  to 
18  or  r>5  mesh.  For  grinding  to  this  size,  ball  mills, 
uflingr  Ht«el  balls,  are  more  efficient,  chiefly  on  account 
of  their  much  greater  capacity  per  unit.     In  some  oper- 


ations it  may  also  be  that  abraded  particles  of  steel  act 
as  an  aid  to  flotation.  This  theory  was  first  advanced, 
we  believe,  by  Dr.  Gahl,  at  the  Inspiration  mill.  How- 
ever, the  chief  reason  for  the  use  of  ball  mills  w-ith 
steel  balls  is  that  such  use  means  a  lower  grinding  cost. 
Still,  the  practice  is  not  universal.  At  the  Ray  Con- 
solidated mill,  at  Hayden,  Ariz.,  for  example,  10  x  7-ft. 
tube  mills  have  been  used,  and  possibly  still  are,  for 
regrinding  rougher  table  tailings  for  flotation.  In 
these  tube  mills,  both  2-in.  manganoid  balls  and  cubes 
of  siliceous  rock  have  been  used. 

Pebbles  or  mine  rock  can  be  used  in  a  ball  mill 
instead  of  steel  balls,  but  steel  balls  cannot  be  used  in 
a  pebble  mill  for  any  length  of  time,  for  they  would 
tear  it  to  pieces.  The  effect  of  using  pebbles  instead 
of  steel  balls  would  be  to  cut  the  capacity  markedly, 
and  result  in  a  difficulty  in  taking  as  large-sized  par- 
ticles in  the  feed  as  formerly;  the  power  required  to 
turn  the  mill  would  be  much  less,  and  probably  a  longer 
life  of  the  mill  lining  per  ton  ground  secured. 

Flat  vs.  Round  Pebbles  in  Tube  Mills 

"I  wish  to  thank  you  for  your  very  full  and  complete 
answer  to  my  recent  questions  about  tube-mill  and  ball-miU 
grinding.  ,. 

"In  describing  the  use  of  tube  mills  at  the  Ray  Consoli- 
dated you  speak  of  their  using  'cubes  of  siliceous  rock.'  The 
imported  Danish  pebbles  which  I  have  seen  were  well 
rounded.  In  the  case  out  of  which  these  questions  arose 
a  so-called  'native  pebble'  is  being  used.  When  fed  into  the 
tube  mill  the  pieces  of  rock  are  angular,  having  flat  faces. 
Within  a  short  time  after  they  are  fed  into  the  mill  they 
become  well  roundeil.  It  is  claimed  that  the  angular  form  is 
a  defect,  and  great  pains  are  taken  to  hand-pick  stones  as 
well  rounded  as  possible.  Now,  it  seems  to  me  that  the 
grinding  efficiency  of  the  angular  pebbles  would  be  greater 
than  that  of  the  well-rounded  ones.  Your  expression  'cubes 
of  siliceous  rock'  would  imply  that  the  Ray  people  would 
choose  square  pebbles.  What  is  the  real  difference  in  grind- 
ing practice  between  angular  and  well-rounded  pebbles?" 

The  "cubes  of  siliceous  rock"  to  which  reference  was 
made  are  used  in  that  shape  because  it  i.<  cheaper  to 
make  them  round  in  a  tube  mill  than  by  other  means. 
The  ones  referred  to  were  produced  by  the  Jasper  Stone 
Co.,  of  Sioux  City,  Iowa,  and  are  apparently  broken 
out  of  solid  rock.  To  make  them  roumi  would  be  an 
expensive  process,  and,  anyway,  they  quickly  wear  to 
that  shape  after  being  put  in  the  mill. 

We  cannot  agree  with  you  that  the  grinding  efficiency 
of  angular  pebbles  would  be  greater  than  of  spherical, 
although  we  have  no  experimental  data  to  ofTer  to  prove 
the  point.  If  two  cubes  should  impinge  on  each  other, 
.side  to  side,  evenly,  of  course  the  crushing  efl[^ciency 
would  be  high,  but  this  would  rarely  be  the  ca.se.  With 
angular  faces  meeting,  the  areas  Ix'tween  which  the 
crushing  or  grinding  action  would  take  place  would 
certainly  be  less  than  is  the  case  witli  spheres  of  similar 
weight."  In  grinding  with  balls,  although  there  is 
theoretically  only  poi-it  contact,  a  considerable  area 
exists  around  this  contact  point  which  comes  sufficiently 
close  to  the  neighboring  surface  •->  crush  to  the  desired 
sise  or  finer  any  particle  which  .omes  Wtween. 
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FOLDING  and  faulting  have  been  going  on  since  the 
Azoic,  or  the  earliest  period  of  geologic  time.  The 
primary  world-wide  movements  of  the  earth's  crust 
that  are  due  to  either  the  slow  cooling  and  consequent 
shrinkage  of  our  planet  or  the  slow  but  never-ending 
emergence  and  submergence  of  continental  areas  result 
in  complex  folds  or  faults,  or  both,  of  highly  variable 
magnitude,  according  to  local  conditions  and  distance 
from  the  loci  of  movement.  Local  crustal  movements 
caused  by  vulcanism  also  result  in  either  faulting  or 
folding.  That  faulting  is  occurring  today  is  evident 
by  the  resulting  shocks  known  as  earthquakes. 

The  relief  from  the  excessive  strains  caused  by  the 
movement  of  the  earth's  crust  is  likely  to  take  the  form 
of  folding  where  the  strains  are  the  result  of  gradual 
accumulation  in  areas  of  continental  or  semi-continental 
magnitude.  If,  on  the  contrary,  the  crustal  movements 
are  of  local  character,  and  especially  the  result  of 
rapidly  increasing  strains,  the  relief  therefrom  is  more 
apt  to  prevail  as  faults,  although  folding  will  be  a 
prominent  feature.  In  strains  due  to  vulcanism,  the 
relief  through  faulting  is  usually  predominant,  and 
folding  may  even  be  absent  if  the  formations  are  of  a 
brittle  non-yielding  character  (limestones  and  sand- 
stones ) . 

The  object  of  this  elementary  prelude  on  the  usual 
origin  of  folds  and  faults  is  to  induce  the  oil  geologist 
to  remember  that  folding  and  faulting,  at  lea.st  to  some 
extent,  are  rarely  if  ever  absent  in  areas  of  magnitude, 
and  that  they  have  been  constantly  occurring  from  the 
earliest  geologic  time  and  are  still  active  in  the  present 
p.sychozoic  period.  The  importance  of  folding  in  the 
concentration  of  oil  and  gas  into  commercial  pools  is 
so  well  recognized  that  it  will  not  be  further  considered. 

Effect  of  Faults  Occasionally  Beneficial 

The  influence  of  faults  on  oil  and  gas  accumulations 
is  highly  important,  although  usually  for  its  negative 
value.  For  in  most  instances  faults  ruin  otherwise 
favorable  structure.s  through  leakage,  although  occa- 
sionally they  produce  commercial  oil  pools,  especially 
on  monoclines.  Where  faulting  has  ruined  favorable 
.structures,  it  will  usually — if  not  always — be  found  to 
be  subsequent  to  the  oil  accumulation,  whereas,  when 
its  influence  is  favorable,  the  fault  usually  precedes  the 
oil  and  gas  accumulation.  The  relation  of  the  period  of 
faulting  in  its  influence  on  the  oil  and  gas  accumulation 
depends  on  the  time  when  the  main  movement  of  the 
fault  occurred.  Mo.sl  faults  of  magnitude  are  the  result 
of  repeated  minor  movements  along  a  line  of  weakness 
that  may  represent  long  intervals  of  lime — even  up  to 
the  present  period;  and  although  the  individual  move- 
ments may  have  been  slight,  the  now  large  fault   rcfire- 


sents  the  integration  or  accumulation   of  many  subor- 
dinate movements. 

Similarly,  the  accumulation  of  oil  and  gas  pools  of 
relatively  recent  age — say,  since  the  Cretaceous — prob- 
ably represents  a  long  period  of  gradual  accumulation 
that  is  undoubtedly  still  going  on  in  some  of  the  very 
young  pools.  Most  of  the  large  oil  and  gas  pools  are 
geologically  very  young,  or  of  Tertiary  or  Cretaceous 
age,  as  in  Mexico,  the  Gulf  Coast  country,  California, 
Wyoming,  Russia,  and  South  America. 

Gushers  More  Prevalent  in  Later  Geological 
Periods 

It  is  highly  interesting  and  extremely  important  to 
note  that  as  the  oldei-  geologic  periods  are  considered 
the  huge  gusher  type  of  well  becomes  less  frequent,  and 
the  average  yield  per  acre  usually  shows  a  large  decline, 
whereas  the  quality  of  the  oil  shows  a  marked  improve- 
ment. Almost  all  the  high-grade  oil  fields  are  at  least 
as  old  as  the  Permian,  if  not  considerably  older. 
Whether  this  improvement  in  quality  by  age  is  due  to 
slow  chemical  changes,  similar  to  the  well-known  grada- 
tion and  improvement  in  the  solid  carbonaceous  or  coal 
series  through  aging,  or  is  caused  by  the  mechanical 
process  of  filtration  through  clays  and  shales  in  the 
probably  more  frequent  migrations  that  their  long  life 
has  permitted,  is  an  open  question. 

As  animal  and  vegetable  life  has  been  abundant  at 
least  as  far  back  as  the  Devonian,  and  consequently 
there  has  been  ample  material  since  that  period  to 
produce  large  accumulations  of  oil,  if  is  not  unlikely  that 
the  lower  acre  yield  of  Paleozoic  oi)  fields  has  been  due 
mainly  to  leakage  through  faulting,  rather  than  by 
outcropping  seepage,  clogging  of  the  pores  by  minerali- 
zation, or  like  cau.ses.  For  the  older  the  formation, 
broadly  speaking,  the  longer  has  been  the  opportunity 
for  it  to  be  faulted. 

In  considering  the  influence  of  faulting  in  the  Illinois 
oil  fields,  which  in  1907  and  for  the  seven  subsequent 
years  was  the  third  largest  oil  producer  in  the  United 
States,  the  general  geology  is  quite  simple. 

Illinois  is  an  elongated,  spoon-shaped  basin,  the  major 
axis  of  which  trends  about  25  deg.  W.  and  is  about 
parallel  with  the  famous  Cincinnati  anticline  or  arch, 
which  delimits  the  eastern  boundary  of  the  basin.  Its 
length  north  and  south  is  about  360  miles  and  its  width 
at  the  heel  of  the  basin  in  southern  Illinois  is  about  90 
mil(!s,  with  a  maximum  width  of  200  miles  in  the  cen- 
tral portion,  and  contracts  to  125  miles  at  the  north  end. 
This  basin  consists  mainly  of  the  Carboniferous  or  coal 
measures,  which  has  a  maximum  thickness  of  2,000  ft. 
•  in  the  southern  part  of  the  i)asin  and  gradually  thins 
and  feathers  out  in  the  northern  part  of  the  state,  near 
La  S'iille.  wheif  the  iindetly ing   Devonian   and   Silurian 
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limestone  and  shales  come  to  the  surface.  The  Mis- 
sissippi limestone  or  Sub-Carboniferous  flanks  the  east- 
ern, southern,  and  western  sides  of  the  basin. 

The  Illinois  coal  measures  consist  mainly  of  an  inter- 
calated series  of  shales  of  varying  degrees  of  thickness 
with  subordinate  limestones,  sandstones,  and  several 
^coal  seams.  The  measures  thicken  and  increase  in 
number  toward  the  southern  and  eastern  sides  of  the 
state.  They  are  covered  with  a  mantle  of  glacial  drift 
that  ranges  from  50  to  200  ft.  on  the  north  and  feathers 
•out  near  Carbondale,  in  the  southern  part  of  the  state, 
-which  is  the  extreme  tip  of  the  terminal  moraine. 

La  Salle  Anticline  Has  Justified 
Early  Predictions 

On  the  eastern  flank  of  the  Illinois  basin  is  a  strong, 
-persistent  gently  plunging  anticline  that  takes  its  name 
from  the  town  of  La  Salle  along  the  Wabash  River. 
This  anticline  dips  from  50  to  75  ft.  per  mile  in  Clark 
County,  increasing  southwardly  to  a  maximum  of  250 
ft.  per  mile  in  Lawrence  County.  It  was  mapped  over 
fifty  years  ago  by  Professor  Worthen,  the  first  state 
geologist  of  Illinois,  and  it  is  nearly  thirty-five  years 
since  Prof.  T.  B.  Comstock  vainly  wrote  so  enthusias- 
tically as  to  its  oil  and  gas  probabilities.  Yet  since  J.  J. 
Hoblitzelle,  of  Pennsylvania,  brought  in  the  first  com- 
mercial well  near  Casey,  in  1904,  the  value  of  the  oil 
produced  along  this  anticline  exceeds  $360,000,000. 

There  are  two  to  eight  producing  sands  in  the  coal 
measures,  the  underlying  "Chester"  and  the  top  member 
of  the  "Big"  or  St.  Louis  limestone,  that  produce  high- 
grade  oils  that  range  from  30  to  40  in  gravity.  Since 
September,  1919,  wells  have  been  found  in  the  Trenton 
limestone,  in  Clark  County,  at  a  depth  of  2,200  to  2,600 
ft.,  that  came  in  at  50  to  200  bbl.  of  dark  green,  high 
paraffin  oil. 

This  eastern  Illinois  oil  field  is  situated  along  the 
La  Salle  anticline,  and  has  a  length  of  seventy  miles, 
with  a  width  of  usually  two  to  four  miles,  except  in 
Crawford  County,  where  a  cross  anticline  seemingly 
widens  it  to  fifteen  miles.  Usually,  gas  is  associated  with 
the  oil,  and  occasionally  dry  gassers  occur,  but  the  gas 
wells  are  of  minor  magnitude  when  compared  with  the 
high,  consistent  yield  of  the  oil  wells.  Some  of  the  oil 
sands  carried  no  gas,  especially  the  Bridgeport  sand, 
and  its  absence  in  the  latter  so  discouraged  some  of  the 
old  Eastern  operators,  who  opened  the  field,  that  they 
hastily  sold  out  at  low  prices,  fearing  that  salt  water 
would  shortly  take  the  wells.  But  the  well  has  proved 
a  very  consistent,  reliable  producer,  and  Bridgeport  is 
one  of  the  few  town-lot  propositions  that  has  been  a 
real  money  maker. 

Small  Faults  Probably  Permit  On. 
and  Gas  Losses 

The  only  large  fault  that  occurs  in  the  eastern  Illinois 
field,  as  far  as  1  know,  is  at  St.  Francisville,  at  the  south 
end  of  the  district.  It  is  probable  that  small,  niimir 
faults  occur,  and  though  they  have  not  been  sufficiently 
large  or  open  to  cnu.se  a  loss  of  the  oil,  gas  seems  to 
have  escaped.  In  fact,  the  old  town  of  Oilfield,  near 
Casey,  where  considerable  drilling  was  done  about  18('>(i, 
was  based  on  oil  and  gas  .teepage.  indicating  at  least 
slight    faulting. 

The  St.  Francisville  fiiult  abruptly  terminates  the 
eastern  Illinois  field,  and  although  m-cnsionnl  si>asnicMlii- 
pools  occur  in  the  Indiana  on  the  southeasterly  extension 
•of   Ihf   l.a  Siillf   iinticlini"    (  I'riiicelon.   Oiikliiiid.   Peters- 


burg), they  lack  the  continuity,  richness,  and  reliability 
of  the  eastern  Illinois  field. 

As  the  eastern  Illinois  oil  field  is  over  eighty  miles 
from  the  dikes  and  numerous  faults  in  Hardin  County, 
in  extreme  southern  Illinois,  and  is  situated  from  125  to 
150  miles  from  the  Ozark  uplift  of  Missouri,  it  should 
be  reasonably  free  from  serious  faults,  and  its  con- 
sistent, highly  satisfactory  oil  record  confirms  this 
opinion. 

As  the  western  Illinois  oil  fields  are  fifty  to  one  hun- 
dred miles  nearer  the  Ozark  uplift,  faulting  is  more 
prevalent  and  has  ruined  several  structures  that  other- 
wise possessed  the  fundamental  conditions  for  the  occur- 
ence of  valuable  oil  pools. 

Promising  Anticline  Proves  Valueless 

Considering  specific  cases,  the  O'Fallon  anticline  was 
recommended  as  a  promising  structure  over  fifteen  years 
ago  by  the  Illinois  Geological  Survey,  as  the  neighboring 
coal  mines  gave  reliable  evidence  of  a  strong  north- 
easterly anticline.  O'Fallon  is  fifteen  miles  east  of  St. 
Louis,  on  the  favored  east  and  west  B.  &  0.  R.R.,  on 
which  are  situated  some  of  the  richest  of  the  Illinois 
oil  pools.  Its  proximity  to  the  Belleville  and  St.  Louis 
markets  for  gas,  its  excellent  trolley  and  railroad 
facilities,  its  favorable  fuel  and  water  conditions,  have 
caused  various  parties  to  drill  twelve  wells  along  this 
anticline  in  the  last  twelve  years.  No  oil  or  gas  was 
found,  as  a  local  fault  has  not  only  permitted  it  to 
escape,  but  it  is  so  open  that  the  underground  water  is 
in  circulation  and  hence  is  fresh — at  least  in  the  Nos.  3 
and  4  sands,  the  usual  oil  and  gas  horizons  in  this  pait 
of  Illinois.  If  the  water  is  moving  so  freely  as  to  be 
non-i<aline,  the  oil  and  gas  have  evidently  migrated  with 
it,  as  there  is  no  hope  of  finding  oil  where  the  water  is 
not  salty  or  shows  circulating  conditions. 

At  Aviston,  fifteen  miles  east  of  O'Fallon,  in  Clinton 
County,  is  another  well-defined  anticline  with  a  sharp 
reversal  to  the  west  of  over  100  ft.  that  caused  the 
drilling  of  eight  wells  in  1912,  immediately  after  the 
Carlyle  boom,  which  latter  was  on  a  milder  structure 
about  twelve  miles  further  east.  Some  gas  was  found 
at  the  base  of  the  glacial  drift  at  a  depth  of  50  to  70  ft. 
and  a  little  "dead"  oil — or  a  remnant  of  dark,  heavy  oil 
— was  found  in  the  No.  3  or  "Carlyle"  sand,  along  the 
crest  of  the  anticline;  otherwi.se  the  holes  were  "dust- 
ers," but  the  water  was  salty. 

The  occurrence  of  shallow  gas  at  the  base  of  the 
glacial  days  with  the  remnant  of  heavy  dead  oil  in  the 
No.  3  sand,  together  with  the  unusual  severity  of  the 
sharp  westerly  reversal,  strongly  indicates  a  local  fault. 
Though  this  fault  has  permitted  the  escape  of  the  oil 
and  gas,  it  is  not  so  open  as  to  allow  of  circulation  of 
the  underground  waters:  hence,  the  latter  are  saline. 

About  six  miles  east  of  Aviston  is  the  Breece  oil  pool, 
where  small  amounts  of  oil  are  found  in  the  No.  Il 
sand,  with  considerable  salt  water  on  a  weak  structure. 
Twelve  miles  further  east  is  the  Carlyle  pool,  where 
l.tiOO-bbl.  wells  were  found  in  1911.  with  plenty  of  gas. 
as  also  at  Sandoval,  fifteen  miles  still  further  east.  It 
is  highly  probable  that  O'Fallon.  Aviston,  and  Breece 
were  rich  in  oil  and  gas.  like  Carlyle  and  Snndoval. 
before  they  were  faulted.  The  nearer  one  approaches 
SI.  Kouis,  or  comes  within  the  influence  of  the  Ozark 
iiplri.  the  more  severe  has  been  the  result  of  the  fault- 
ing. Thus.  O'Fallon  is  fifteen  miles  east  of  SI.  I.ouis  and 
not  only  has  all  the  oil  and  gas  escaped  but  the  water 
is  no  longer  saline.     At  Aviston.  thirty  miles  east,  the 
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water  in  No.  3  sand  is  salty,  but  has  only  remnants  of 
oil.  At  Breece,  thirty-six  miles  east,  there  are  a  few 
small  oil  wells ;  at  Carlyle,  forty -two  miles  east,  are  fine 
large  wells,  with  plenty  of  gas,  as  also  at  Sandoval,  fifty- 
seven  miles  east  of  St.  Louis. 

Structure,  Once  Oil-Bearing,  Now  Without 
Commercial  Oil 

Near  the  town  of  Waterloo,  twenty-five  miles  south  of 
St.  Louis,  in  Monroe  County,  111.,  is  a  heavy  fault  that 
parallels  an  anticlinal  fold.  The  recent  finding  of  a 
little  heavy,  black  residual  oil  at  528  ft.  in  drilling  a 
water  well  at  Waterloo  started  leasing  and  drilling, 
especially  as  the  Illinois  Geological  Survey  regards  the 
structure  with  favor.  To  me,  the  "dead"  character  and 
trifling  amount  of  oil  (a  few  gallons)  found  in  the  water 
well  strongly  suggests  that  though  the  structure  was 
once  oil  bearing,  the  oil  has  long  ago  escaped  along 
the  fault,  and  this  trifling  remnant  is  merely  evidence 
that  prospecting  today  is  perhaps  a  million  years  too 
late  to  expect  oil  in  paying  quantities.  Two  deep  water 
wells  (over  2,000  ft.)  were  drilling  on  a  favorable  loca- 
tion many  years  ago  at  the  Waterloo  brewery  without 
finding  oil  or  gas,  and  a  more  recent  test  that  was 
drilled  for  oil  about  one  and  a  half  miles  northeast  of 
Waterloo  was  also  unsuccessful.' 

At  Centralia,  sixty  miles  east  of  St.  Louis,  in  Marion 
County^  there  is  a  heavy  northwest  fault  that  breaks 
through  an  otherwise  large,  promising  dome  on  the 
Sandoval-Irvington  anticline.  This  dome  has  a  westerly 
reversal  of  20  to  40  ft.,  and  the  normal  average  easterly 
dip  of  15  ft.  per  mile  increases  to  50  to  125  ft.  for  five 
miles  east  of  the  apex  of  the  dome.  Although  this 
anticline  was  mapped  over  fourteen  years  ago  by  the 
Illinois  Geological  Survey,  it  was  ignored  until  oil  was 
struck  in  sinking  a  coal  shaft  at  Junction  City,  two 
miles  north  of  Centralia,  on  the  crest  of  the  anticline. 
This  di.scovery  started  drilling,  which  developed  a  small 
pool  in  the  Dykstra,  or  No.  1,  sand  immediately  under 
the  coal  seam  and  in  the  Wilson,  or  No.  2,  sand  at  700  ft. 
Although  the  wells  were  small,  coming  in  at  5  to  30  bbl., 
it  started  prospecting  in  every  direction  that  opened  up 
the  Sandoval  pool,  four  miles  north,  and  the  Centralia 
pool,  two  and  a  half  miles  southeast,  of  Junction  City. 
The  Sandoval  pool  has  been  one  of  the  richest  and  most 
consistent  in  the  state,  producing  50  to  500  bbl.  wells 
from  the  "Stein,"  or  No.  3,  sand  at  1,425  ft.  and  the 
"Benoist,"  or  No.  4,  .sand,  at  1,550  ft.  The  wells  are 
still  producing  7  to  12  Vjbl.  daily,  although  over  ten  years 
old,  and  few  dry  holes  occurred  inside  the  pool. 

Survey  Work  Explains  the  Irregularities  of 
Centralia  Pool 

The  Centralia  pool,  on  the  contrary,  has  been  ex- 
tremely unprofitable  and  highly  erratic,  and  until  recent 
work  of  the  Illinois  Geological  Survey  disclosed  a  heavy 
northwest  fault,  it  was  difficult  to  explain  its  idiosyncra- 
sies. For,  on  bringing  in  a  good  well  in  the  thick 
(ZO  to  40  ft.)  No.  4,  or  Benoist,  sand  fa  true  sandstone), 
drilling  a  ring  of  wells  around  it  only  one  location  dis- 
tant would  result  in  dry  holes.  Of  twi-ntv-five  to  thirty 
wellfl  drilled  on  the  Centralia  dome,  only  two  good  (70 
to  80  bbl.)  and  three  small  producers  have  been  found. 
This  shows  that  thf  few  wells  rcprcn'nt  thick  spots, 
"pimples,"   in    the   sand    that   locally    trapijed   the   oil, 

'A  recently  completed  wfll  on  the  crcml  of  the  antlcUn'^  foiinil 
only  iibout  hnlf  a  Darn-l  nf  hijivy  oil. 


whereas  most — perhaps  over  95  per  cent — of  the  oil 
has  been  lost  through  the  fault  (has  continued  migrat- 
ing). This  is  confirmed  by  the  fact  that  in  the  Junction 
City  coal  mine,  in  whose  shaft  the  discovery  seepage  was 
found,  oil  floods  the  abandoned  rooms,  showing  that  it 
is  still  ascending  the  fault  that  is  one-fourth  mile  ea.st 
of  the  shaft.  As  this  fault  passes  west  of  Sandoval,  it 
did  not  affect  that  field,  which  is  exceptionally  rich  in 
gas,  whereas  there  is  no  gas  in  the  Centralia  or  Junction 
City  pools.  This  fault  has  a  throw  of  over  100  ft.  and 
where  offshoots  from  it  extend  through  the  Centralia 
mine,  oil  seepage  occurs. 

At  Grafton,  on  the  western  side  of  the  state,  there  is 
a  heavy  easterly  fault  with  a  throw  of  about  500  ft. 
that  brings  up  the  Niagara  dolomite  as  steep  bluffs 
amid  Mississippi  limestone.  As  the  Niagara  is  satu- 
rated with  heavy  black  oil  for  over  100  ft.  on  its  out- 
crop, it  has  caused  considerable  drilling  in  the  vicinity. 
As  "seeing  is  believing"  with  most  people,  such  a 
strongly  saturated  oil  rock  should  be  underlaid  with  oil, 
according  to  the  "tenderfeet"  who  drilled  nine  dry  holes, 
although  warned  by  a  geologist  that  this  fault  had 
ruined  the  pool  that  probably  existed  there  in  pre- 
glacial  times. 

Favorable  Oil  Structures  Spoiled  by  Faulting 

There  are  numerous  small  domes  and  local  anticlines 
in  the  southern  part  of  Illinois,  in  the  heel  of  the  spoon 
or  basin,  where  the  dip  is  ample  (40  to  200  ft.  per  mile) 
to  form  oil  and  gas  pools  and  that  have  caused  the 
drilling  of  many  wells — some  of  which  were  judiciously 
located  on  good  structures.  To  date  ( December,  1920) 
no  paying  oil  wells  have  been  found,  although  many  of 
the  tests  were  deep  enough  to  reach  all  the  known  pro- 
ducing horizons  of  Illinois.  The  great  prevalence  of 
faults  in  this  district,  due  to  its  close  proximity  to  the 
Ozark  uplift  (twenty  to  fifty  miles),  explains  this  lack 
of  success  and  renders  the  future  decidedly  discouraging 
in  a  district  otherwise  more  favorable  than  further 
north,  from  the  greater  number  and  thickness  of  the 
sandstone  horizons. 

The  age  of  the  Illinois  faults  cannot  be  determined 
closer  than  that  they  are  Post-Carboniferous  and  Pre- 
Glacial,  for  they  break  through  the  highest  members  of 
the  coal  measures,  but  do  not  disturb  the  overlying 
glacial  drift.  As  this  represents  a  long  period  during 
which  the  Permian,  Triassic,  Jurassic,  Cretaceous,  and 
Tertiary  sediments  were  being  deposited  in  other  por- 
tions of  the  continent,  it  leaves  much  room  for  specula- 
tion as  to  when  the  faulting  occurred.  Though  the 
faulting  was  subsequent  to  the  folding,  it  scarcely  nar- 
rows the  broad  range  during  which  the  faulting  may 
have  occurred.  I  regard  the  heavy  faults  at  Grafton 
and  Waterloo  as  representing  the  accumulation  of  suc- 
cessive movements  from  at  least  Cretaceous  times,  if 
not  considerably  earlier,  as  an  old  line  of  weakness  or 
relief,  whereas  the  numerous  small  minor  faults  found 
in  western  Illinois  are  probably  much  younger,  if  not 
very  recent  in  some  cases. 

In  any  event,  the  Illinois  faulting  was  subsequent  to 
the  accumulation  of  the  oil  and  gas  pools,  and  hence 
has  thus  far  been  found  to  ruin — through  leakage — 
otherwise  promising  structures.  The  Centralia  fault  is 
.so  recent  I  hat  all  the  oil  has  not  yet  completely  escaped, 
as  a  small  amount — enough  to  make  a  few  wells-  still 
remains,  and  the  accumulation  in  the  worked-out  rooms 
iif  the  .Junction  City  coal  mine  shows  that  the  oil  is  still 
rnigratiiig. 
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News  From  the  Oil  Fields 


Boyd  Countj,  Ky.,  Brings  in 
Two  Wells 

From  Our  Special  Corresjtondcnt 

Boyd  County,  Ky.,  is  beginning  to 
attract  attention  of  oil  prospectors  and 
investors  since  the  Good  Loser's  Oil  Co. 
has  brought  in  two  good  wells  in  that 
territory  and  is  drilling  a  third.  Well 
No.  2  was  put  under  the  pump,  and  in 
four  days  it  pumped  82  bbl.  of  oil.  The 
well  on  the  Kirk-Queen  property  in  the 
same  locality  has  been  tubed.  This  well 
is  good  for  20  to  25  bbl. 

Another  big  oil  well  is  reported  from 
Warren  County.  This  new  strike,  on 
the  Vierling  lease  in  the  Oatsville  pool 
at  a  depth  of  1,652  ft.,  is  reported  to  be 
making  600  bbl.  natural  flow  without 
shooting. 

The  Union  Gas  &  Oil  Co.  has  com- 
pleted its  No.  1  on  the  C.  C.  Rose  lease, 
Keaton's  Fork,  which  is  reported  good 
for  10  bbl.  This  lease  is  in  Johnson 
County. 

On  the  Kendall  Williams  lease,  at  the 
head  of  Big  Mud  Lick,  operators  have 
brought  in  a  well  in  the  Berea  sand, 
which  is  reported  to  be  good  for  5  to 
8  bbl.  This  is  a  new  wildcat  well,  three 
miles  from  any  production,  and  extends 
the  field. 

Pittsburgh  operators  have  recently 
opened  a  new  oil  pool  in  Green  County. 
The  initial  well  was  brought  in  on  the 
Gowan  farm,  and  is  reported  to  be  good 
for  25  to  30  bbl.  There  are  fourteen 
producing  wells  in  Green  County. 


Honolulu   Consolidated   Oil  Co. 
Granted  Leases 

Secretary  Payne,  on  Doc.  23,  author- 
ized leases  to  the  Honolulu  Consolidated 
Oil  Co.  of  its  known  producing  wells. 
The  company,  after  denial  of  its  appli- 
cations for  patents  last  spring,  applied 
for  leases  under  the  new  Leasing  Act. 
Its  lease  applications  were  protested  by 
the  Navy  Department,  the  Buena  Vista 
Land  and  Development  Co.  claiming 
unrler  state  selections,  and  by  various 
Individuals  claiming  under  the  mining 
laws.  The  Navy  Department  had  ob- 
jected to  the  leases  on  the  ground  that 
the  company  was  not  entitled  to  leases 
under  the  terms  of  the  act.  In  addi- 
tion, as  to  certain  wells,  it  alleged  there 
was  no  production,  and  that  therefore 
(hose  wells  were  not  subject  to  leasiv 


It  i.s  reported  that  the  Midwest  Ri'tin- 
itig  Co.  is  preparing  to  drill  a  wi'll  in 
wilflrat  territory  fifteen  miles  west  of 
(!orlrz,  Monte/.uma  County,  Col,  ThJH 
will  be  east  of  the  San  .lunn,  t'tah, 
(li.Mtrirl  and  north  of  the  A/.tec,  N'ew 
Mi'Xico  field. 


Canada  Orders  Crown  Reserva- 
tion on  Oil  Locations 

From  Our  Special  Correspondent 
.A.n  Order-in-Council  has  been  issued 
by  the  Canadian  government  reducing 
the  area  of  petroleum  and  natural-gas 
locations  which  may  be  acquired  in  the 
Mackenzie,  Franklin  and  Keewatin  dis- 
tricts of  the  Northwest  territories. 
The  maximum  area  which  may  be 
staked,  which  was  formerly  1,920  acres, 
has  been  reduced  to  640  acres,  but  it 
is  provided  that  the  area  so  located 
shall  be  divided  into  two  equal  parts, 
one  of  which  shall  be  reserved  for  the 
Crown.  The  applicant  is  to  make  an 
affidavit  that  the  tract  selected  as  a 
Crown  reservation  is  as  favorable  for 
the  discovery  of  petroleum  as  that 
which  he  has  applied  to  lease.  Should 
oil  be  discovered  in  commercial  quan- 
tities, the  lessee  of  the  location  on 
which  the  discovery  was  made  is  en- 
titled to  a  lease  of  the  Crown  resel•^•e, 
provided  that  no  other  discovery  has 
previously  been  made  within  a  distance 
of  100  miles. 


Mid-Kansas  Co.  Brings  in  a 
Good  Well 

From    Our  ,S;)<  ckW  Corrt  sponrit  »I 

One  of  the  most  important  comple- 
tions in  north  Texas  for  some  time  was 
made  recently  by  the  Mid-Kansas  Oil 
Co.  in  its  No.  3  Hull  well,  in  the  Elias- 
ville-Ivan  district  of  Stephens  County, 
making  2,500  bbl.  daily.  Two  other 
wells,  the  Mid-Kansas  G.  W.  Hill  and 
the  Prairie  Oil  &  Gas  Co.'s  J.  W.  Hill, 
were  also  brought  in,  making  300  and 
500  bbl.  respectively.  The  G.  W.  Hill 
well  is  3J  miles  northeast  of  the  Texas 
Co.'s  wells  on  the  Black  brothers'  ranch. 
The  oil  in  all  of  them  is  found  in  a  loose 
gray  limestone  like  that  of  the  Burk- 
burnett  district,  and  it  is  believed  that 
a  large  field  of  good  life  will  be  found 
here. 


Utah  Cannel  Coal  Kich  in  Oil 

From  Our  UpocUil  Corn  apondrnt 
A  possible  new  source  of  oil  in  Utah  is 
suggested  in  cannel  coal,  so  far  proved 
in  a  5i-ft.  seam  in  a  aninll  area  a  few 
miles  square  in  the  Colob  coal  field, 
which  extends  from  Cedar  t'ity  .louth  to 
Kamarrn  and  from  there  southeasterly 
to  Mount  Ciuniel  in  Kane  County,  and 
estimated  by  the  U.  S.  C.eologicnl  Sur- 
vey to  conliiiii  2,t'.72,00(i,(mo  tons.  The 
particular  deposit  referred  to  in  found 
at  the  head  of  the  north  fork  of  the 
Virgin  River  above  Zioii  I'lirk.  A  sam- 
ple of  the  coal  tnken  by  C.  A.  Allen  and 
.submitted  to  the  Bureau  of  Mines  for 
nnaly.His  wan  foui.d  to  yield  oil  at  the 
rate  of  fiH.S  gill,  per  ton. 


Toll  Charged  on  Mexican 
Oil  Roads 

From  Our  Special  Corrtspoudcitt 
The  Mexican  Gulf  Co.  is  now  placing 
a  toll  on  all  hauling  being  done  on  its 
road  from  Mamez  to  Chinampa,  and 
the  Aguila  Co.  has  added  several  new 
toll  gates  along  its  road  to  Zacamixtle. 
The  Mexican  Gulf  Co.  drilled  in  its 
well  on  Lot  251,  Amatlan,  on  Dec.  12, 
and  it  is  said  to  be  good  for  about 
50,000  bbl.  daily.  This  lot  is  next  in 
line  south  for  the  encroachment  of  salt 
water,  and  this  well  will  probably  not 
last  more  than  four  months.  This 
makes  the  tenth  big  producer  on  this  lot. 
The  Company  Mexican  Petroleum, 
"El  Aguila,"  brought  in  its  big  well 
which  offsets  the  Cias  del  Agwi  well  in 
the  Federal  zone  on  Dec.  12  also.  The 
well  is  said  to  be  good  for  aboul  50,000 
bbl.  per  day. 


Wyoming  Items 

The  Iowa-Wyoming  Co.'s  well  on  Sec. 
10-29-81  of  the  Bolton  Creek  field,  Wyo- 
ming, is  making  a  good  production  of 
black  oil  by  pumping. 

On  the  Sherard  Dome,  Carbon 
County,  the  Kasoming  Oil  Co.  has 
struck  oil  at  1,800  ft.  in  its  third  test 
in  this  field.  The  well  is  on  Sec.  2-25-89. 
Two  previous  wells  were  abandoned  on 
account  of  water  and  caving.  The  Blair 
Oil  Co.'s  well  in  the  Lost  Soldier  field, 
also  in  Carbon  County,  is  flowing  by 
heads  from  1,210  ft. 


Drilling  for  oil,  for  the  most  part 
with  light  rigs  or  rotaries,  is  in  prog- 
ress in  four  widely  separated  Nevada 
fields,  and  only  one  hole  has  attained  a 
depth  of  1,000  ft.  At  Fallon  a  few 
rigs  are  drilling,  and  a  little  oil  was 
t«ken  in  the  bailer  at  a  depth  of  1.100 
ft.  The  Fish  Lake  Valley  field,  west 
of  Tonopah,  reports  a  900-ft,  well  flow- 
ing water  with  a  little  oil.  At  Illapah, 
similar  conditions  are  reported.  "This 
field  is  in  the  extreme  eastern  part  of 
the  state.  A  standard  rig  has  been 
moved  to  the  Black  Rock  Desert  field, 
in  western  Humboldt  Counfv. 


The  Stjindard  Oil  Co.  of  .California 
has  taken  first  steps  to  get  into  a 
position  of  advantage  for  Oriental  trade 
and  to  relieve  pressure  upon  its  Cali- 
fornia supplies  by  drillinir  on  the  Bon- 
doc  peninsula,  Island  of  I.u/.on.  I'hilip- 
pines.  Twenty-seven  drillers  sailed  from 
Snn  Francisco  early  last  month.  The 
work  will  be  doni'  by  the  Richmond 
Petndeum  Co.,  a  i!  ii:i\  which  lias 
been  conducting  tlu  :-:  .i'  n.l's  wildcat 
work  in  Colorado  :iiid  N'  "   Mexico. 
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Echoes  From  the  Fraternity 

Societies,  Addresses,  and  Reports 


Executive  Board  of  American 

Engineering  Council 

Organizes 

Territorial  Organization  Discussed  and 

Referred    to    Special    Committee — 

Part  of  Engineering   Council's 

Functions  To  Be  Assumed 

— Publicity  Fund  Voted 

Herbert  Hoover,  president  of  the 
Federated  American  Engineering  Socie- 
ties, presided  at  the  executive  board 
meeting  of  the  American  Engineering 
Council  of  that  organization,  held  in 
New  York  City  on  Friday,  Dec.  17. 
Every  member  of  the  council  was  pres- 
ent, with  the  exception  of  A.  M. 
Greene,  and  two  new  members  of  the 
board  were  elected:  W.  B.  Powell  of 
the  Buffalo  Engineering  Society,  rep- 
resenting district  1  (New  York  and 
the  New  England  states),  and  Gardner 
S.  Williams,  of  Grand  Rapids  Engineer- 
ing Society,  representing  district  2 
(Michigan,  Wisconsin   and   Minnesota). 

The  president  appointed  the  follow- 
ing standing  committees:  Procedure, 
Calvert  Townley,  chairman;  Herbert 
Hoover,  ex  officio;  W.  E.  Rolfe,  D.  S. 
Kimball,  J.  Parke  Channing,  L.  W. 
Wallace  and  L.  P.  Alford.  Constitution 
and  By-laws,  W.  B.  Powell,  chairman; 
C.  F.  Scott  and  D.  S.  Kimball.  Pub- 
licity and  Publications,  L.  P.  Alford, 
chairman;  H.  W.  Buck  and  H.  E.  Howe. 
Membership  and  Representation,  J.  F. 
Oberlin,  chairman;  L.  W.  Wallace  and 
A.  S.  Dwight.  Finance,  William  Mc- 
Clellan,  chairman;  E.  Ludlow,  C.  Town- 
ley  and  L.  W.  Wallace,  ex  officio.  Pub- 
lic Affairs,  J.  Parke  Channing,  chair- 
man; Fred  J.  Miller  and  L.  B.  Stillwell. 

In  discussing  the  program  of  the 
council  immediately  under  considera- 
tion Mr.  Hoover  stated  that  he  had 
called  engineers  together  in  various 
cities  he  had  visited  lately  and  that  he 
found  that  the  general  desire  of  engi- 
neers everywhere  was  to  join  in  the 
F.  A.  E.  S.  movement,  but  that  the  gen- 
eral trend  was  for  territorial  organiza- 
tion as  distinguishi'd  from  national  or- 
ganization. One  (.f  the  stumbling 
blocks  in  the  way  i,{  these  territorial 
organizations  joining  the  national  or- 
ganizations was  the  (luestion  of  dues. 
Another  complexity  was  that  indivi- 
duals holrl  memberships  in  more  than 
one  society.  For  example,  the  Western 
Society  .of  Engineers  has  about  four 
thouRand  members,  of  which  three 
thousand  are  already  members  of  na- 
tional societies  who  have  afTillated  with 
the  F.  A.  K.  S.  .Mr.  Hoover  also  stated 
that  there  had  been  some  opposition 
to  the  Federation  based  on  the  consti- 
tution, but  that  the  (luestion  of  terri- 
torial organization  was  the  most  im- 
portant, and  he  suggested  that  a  com- 
mittee should  be  appointed  to  canvass 
and   help   the   situation.     This   question 


was  discussed  and  referred  to  a  special 
committee,  which  will  include  the  six 
district   delegates. 

As  a  step  forward  in  co-ordinating 
various  intersociety  activities  already 
eitablished  the  necessary  action  was 
taken  to  make  it  possible  for  certain 
of  the  activities  of  the  Engineering 
Council  to  be  taken  over  by  the  new  or- 
ganization. As  soon  as  the  United 
Engineering  Societies  have  passed  offi- 
cially upon  the  proposed  action  of  the 
Engineering  Council  to  transfer  and 
continue  the  work  of  the  Engineering 
Council's  committees  which  have  not 
yet  completed  their  work  the  president 
will  appoint  the  necessary  committees 
of  American  Engineering  Council  to 
take  over  this  work.  At  the  meeting 
of  the  Engineering  Council  held  in 
Washington  there  was  harmony  among 
all  the  member  societies  in  the  Engi- 
neering Council  to  this  end.  In  this 
connection  action  was  taken  to  amend 
section  9,  paragraph  6  of  the  by-laws 
sc  that  members  of  committees  can  be 
selected  from  societies  of  the  Ameri- 
can Engineering  Council  other  than 
those  at  present  members  of  the  Fed- 
eration. Civil  engineers  and  engineers 
in  other  bodies  not  at  present  affiliated 
with  the  Federated  American  Engineer- 
ing Societies  can  because  of  this  action 
co-operate   in   the   committee   work. 

The  four  so-called  founder  societies 
in  addition  have  been  associated  in  a 
common  employment  service,  and  the 
American  Engineering  Council  has  of- 
fered  to   take   over  this   service. 

The  American  Engineering  Council 
voted  to  act  independently  as  a  unit 
and  not  to  affiliate  with  the  United 
States  Chamber  of  Commerce.  It  was 
the  thought  of  the  meeting  that  the 
council  could  make  its  best  contribution 
to  the  public  by  acting  independently. 

The  council  authorized  the  appro- 
priation of  .$1,000  as  an  initial  fund  to 
carry  on  publicity  work  and  the  com- 
mittee on  publicity  and  publications 
was  given  authority  to  set  up  a  board 
of  engineering  editors. 

It  was  voted  that  full  expenses  of 
nicnibers  of  the  executive  board  for  at- 
tcMilance  at  meetings  would  be  paid  by 
the  Council. 

A  special  committee  reported  on  can- 
ilidates  for  permanent  executive  secre- 
tf.ry  of  the  organization,  but  no  final 
iiction  was  taken  at  the  meeting. 

A  general  feeling  was  expresscil  that 
the  meetings  of  the  board  should  be 
held  at  different  centers  anrl  the  place 
of  the  next  meeting,  which  will  be  held 
on  Feb.  II,  was  left  at  the  discretion  of 
the  president. 


Interesting  Practical  Papers  Read 

at  December  Meeting 

of  I.  M.  &  M. 

The  Institution  of  Mining  and  Metal- 
lurgy held  its  meeting  of  Dec.  16,  last, 
at  the  rooms  of  the  Geological  Society, 
Burlington  House,  Piccadilly,  W.  1.  R. 
E.  Palmer  presented  interesting  and 
suggestive  "Observations  on  Mining  by 
the  Opencast  or  Stripping  Method," 
commenting  on  the  most  economical  and 
practical  slopes  for  the  excavation 
made  in  various  materials  to  diflferent 
depths,  aiming  at  orebodies  of  various 
cross-sections  and  attitudes.  He  con- 
cluded with  an  appeal  to  mining  engi- 
neers "for  the  adoption  of  a  uniform 
standard  unit  of  measurement  when  re- 
ferring to  materials  removed  by  open- 
cast for  winning  ore."  For  example. 
United  Verde  Copper  Co.  recently 
stated  that  it  is  to  remove  "twenty  mil- 
lion toiif!  of  overburden  to  uncover  five 
million  tons  of  copper  ore,"  and  he  asks 
"What  is  a  ton  of  overburden?" 

A  second  paper  was  presented  by  E. 
J.  Pryor,  student  member,  who  dis- 
cussed "Some  Sources  of  Error  in  Al- 
luvial Boring,"  drawing  on  his  experi- 
ences in  low-grade  alluvial  tin  deposits 
with  "Empire"  and  "Banka"  types  of 
drills.  He  finds  the  main  sources  of 
error  in  boring  different  ground  are: 
Obstructing  stones  in  the  gravel;  obdu- 
rate and  sloping  bedrock;  the  surge  ef- 
fect of  the  sand  pump;  and  the  human 
equation  of  the  gang  at  work.  Another 
small  source  of  error  is  found  to  be  the 
secret  enriching  or  "salting"  by  the 
gang  in  order  to  keep  the  white  "boss" 
or  overseer  in  good  temper. 


The  (ilobe-Mlanii  chapter  of  A.  A.  K. 

iiccntly  elected  T.  K.  Scott,  president; 
I'..  I..  Evans,  vice-president;  R.  S.  Allen, 
M<nlary;     C.     S.     EInyer    iinil     .(.     V. 

l!u„ll,     ,l,,...t...^ 


Increasing  Bauxite  Traffic 

A  great  impetus  has  recently  been 
noted  in  the  development  of  the  traffic 
in  bauxite  ore  from  southern  France, 
according  to  T/ic  World's  Markets.  Since 
the  first  of  1920  about  12,000  tons 
has  left  French  ports  for  the  United 
States,  the  analysis  of  the  best  grades 
of  ores  running  well  over  60  per  cent 
alumina.  There  are  thousands  of  tons 
of  this  liigh-gradc  ore  lying  at  the  base 
of  supply,  awaiting  shipment,  but 
transportation  conditions  are  bad.  Thit 
causes  the  rejection  of  lower  content 
ores.  The  presence  of  reduction  plants 
on  the  spot  in  the  port  of  St.  Raphael, 
for  instance,  would  reduce  costs  of 
transport  about  40  per  cent.  Both  Brit- 
ish and  American  interests  are  lookinc: 
to  this  end.  The  French  bauxite  con- 
tains as  high  a  content  as  American 
aluminum  ores,  and  should  the  same 
processes  of  reduction  be  used  in  the 
French  fields,  it  is  possible  that  the  run 
of  low  percentage  content  could  be  used. 
.Activities  in  the  southern  French  fields 
arc  greater  today  than  ever. 
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MEN    YOU  SHOULD 
KNOW  ABOUT 


John  H.  Means,  who  has  been  acting 
chief  engineer  of  War  Minerals  Relief 
Commission  since  W.  R.  Crane  resigned, 
has  been  designated  by  the  Secretary  of 
the  Interior  to  be  chief  engineer  of  that 
commission.  The  position  is  of  par- 
ticular importance  at  this  time,  owing 


.101  IN    H     .MKANS 

to  the  fact  that  the  commissioners  will 
disband  soon,  leaving  the  winding  up  of 
the  affairs  of  the  commission  in  the 
hands  of  the  chief  engineer. 

Mr.  Means  is  a  native  of  Vevay,  Ind. 
He  was  graduated  from  the  state  uni- 
versity of  Indiana,  but  received  his  min- 
ing education  at  Leiand  Stanford,  Jr., 
in  California.  His  first  technical  serv- 
ice was  with  the  California  State  Min- 
ing Bureau.  Later,  he  entered  private 
consulting  work  as  a  mining  engineer 
and  examined  many  properties  in  Cali- 
fornia and  throughout  the  West. 

Mr.  Means  subsetiuently  engaged  in 
mining  engineering  work  in  China  and 
Japan,  after  which  he  went  to  London, 
where  he  maintained  an  oflice  until  the 
outbreak  of  the  war.  He  returned  to 
the  United  States  arul  took  up  war 
work  for  the  Government.  Trior  to 
hi8  connection  with  the  War  Minerals 
Relief  Commission  he  was  connected 
with  the  war  minerals  investigations 
for  the  Hurenu  of  Mines. 

Harry  J.  Wolf,  of  New  York  City, 
has  returned  from  a  trip  to  Bethle- 
hem, I'll. 

■M.  T.  Hnntcr,  superintendent  for  the 
K.  *  <;.  Brooke  Iron  Co.,  Snint  Peters, 
I'n.,  was  in  New  York  this  week. 

After  nine  months  of  geolniric  work 
in  South  Amoricn.  K.  W.  Shaw  will 
ri'sume  his  r«>gulnr  iliities  us  oil  geol 
oirist  with  the  IT.  .S  Ci'.iloiricnl  Surv.v, 
on  Jan.  M,  IllJl 


George  Guess,  professor  of  metal- 
lurgy at  the  University  of  Toronto,  is 
chairman  of  the  Toronto  branch  of 
Canadian  Institute  of  Mining  and 
Metallurgy. 

Gerald  R.  Simpson  has  resigned  as 
superintendent  of  Standard  Minerals 
Co.,  Kingman,  Ariz.  He  will  devote 
his  attention  to  the  manufacture  of  his 
pneumatic  flotation  machine. 

H.  Foster  Bain,  of  Washington,  D.  C, 
addressed  the  Xew  York  section  of  Min- 
ing and  Metallurgical  Society  on  Dec. 
29.  His  subject  was  "Problems  Funda- 
mental to  Mining  Enterprise  in  the  Far 
East." 

H.  C.  McCIain,  superintendent  of  the 
Liberty  Bell  Gold  Mining  Co.,  at  Tel- 
luride.  Col.,  has  resigned  that  position 
and  gone  to  Salida,  Col.  From  there 
he  will  proceed  to  Salt  Lake  City,  Utah, 
on  professional  business. 

R.  M.  Wolvin,  president  of  Dominion 
Steel  Corporation,  and  D.  H.  McDougall. 
president  of  Xova  Scotia  Steel  &  Coal 
Co.,  sailed  for  England  recently..  Both 
are  going  across  on  the  affairs  of  the 
British  Empire  Steel  Corporation. 

W  illiam  I*.  Rutherford,  managing  di- 
rector of  the  Tharsis  Sulphur  &  Copper 
Co.,  Ltd.,  Glasgow,  has  been  appointed 
to  succeed  the  late  Lord  Glenconner 
as  chairman  of  the  directors  of  that 
company. 

H.  H.  Claudet,  mining  engineer,  of 
Ottawa,  Canada,  who  has  had  charge  of 
the  local  branch  of  the  General  Engi- 
neering Co.,  Inc.,  took  over  the  Ottawa 
oflnce  and  laboratory  on  Jan.  1,  li)21. 
Mr.  Claudet  is  now  carrying  on  that 
business  independently. 

John  M.  Hayes,  retiring  after  years 
of  service  as  treasurer  of  the  Utah 
Copper  Co.,  was  the  guest  of  honor  at 
a  dinner  at  the  .\Ita  Club  in  Salt  Lake 
City,  Utah,  on  the  evening  of  Dec.  22. 
A  number  of  officials  of  the  Utah  Cop- 
per Co..  of  the  Bingham  &  GartieM 
R.R.,  and  other  friends  were  present. 

.Max  H.  Barber,  district  superintend 
ent.  and  >Mlliam  K.  Meyers,  assistant 
district  superintendent,  of  the  Mesabi 
iron  range  for  the  Cleveland-Cliffs  In.Ti 
Co.,  have  gone  to  Ishpeming,  Midi.,  to 
confer  with  M.  M.  Duncan,  vice-iuc.'-i 
dent  iind  general  manaifer  of  that  «omi 
pany.  .Mr.  Meyers  will  visit  LouIsmIK  . 
Ky.,  brfore  returning  to  Hibbing.   Mmii 

Dr.  Frank  DnwHon  .\daniN,  dt^n  <><' 
the  faculty  of  .Applied  Science,  McCill 
I'niversity,  Montreal,  since  I'.)()S,  mii.I 
Uigan  profe.>iscir  of  geology  since  1S!M. 
hwi  lii'.n  .■.ppiiinle<l  vicc-principnl  of  \h,- 
iiiiiv.!  i^\,  III  succession  to  Dr.  C.  K 
M..>  .  .  uh..  r.signed  in  June,  IDl'.i.  after 
holding  lliat  position  for  seventeen 
years.  I'l-.f.-  -i.ir  .^dams  was  president 
of  the  CiiiiMilian  Mining  Institute  in 
l!)in,  is  II  fellow  of  the  Royal  S(M-iel> 
(L(<nilon>,  and  an  honorary  menilnT  ui 
the  InsittinifMi  nf  Mining  and  Metal 
lurgyiifiii'  t  Krilain.  He  has  devoted 
hini'-'If  :  '  .  tiidy  of  igneous  rocks 
•  i''i  ■*'*,   and    liiis    nuide 

'<■'  i    resrnrrh   concern 

nit,-  f  r..,i<s  under  groat 

pressure. 


Mining  Men  V.siting  New  York  City 
recently  included:  H.  Foster  Bain, 
Washington,  D.  C;  E.  Perry  Smith, 
Allendale,  X.  J.;  Roy  N.  McBride,  Aben- 
gany,  Costa  Rica.;  C.  R.  Raiter,  Min- 
neapolis, Minn.;  George  Fairbairns, 
London;  J.  S.  Yardley,  Pittsburgh.  Pa.; 
John  E.  Hodge.  Minneapolis.  Minn.; 
George  Lyman  Clark.  Lincoln,  Xeb.; 
E.  W.  Engelmann,  Salt  Lake  City, 
Utah;  David  Tamor,  Pittsburgh,  Pa"; 
Lieut.  James  W.  Rice,  Edgewood  Ar- 
senal, Md.;  Mortimer  A.  Sears,  Hunt- 
ington, W.  Va.;  Warner  McLaughlin. 
Port  Henry,  X.  Y.;  Harold  C.  E.  Spence. 
Egerton,  Xova  Scotia;  J.  M.  Hender- 
son. London;  L.  A.  Lajat,  Milltown,  N.  J. 

(ieorge  .\.  Parks,  mining  engineer,  of 
Juneau,  .Alaska,  recently  has  been 
chosen  by  the  Secretaiy  of  the  Interior 
to  head  an  interdepartmental  commit- 
tee charged  with  the  duty  of  stimulat- 
ing the  development  of  .Alaska  and  the 
simplifying  of  the  relations  between  the 
executive  departments  and  the  terri- 
tory. One  of  the  important  things 
which  the  committee  is  to  do  is  to  en- 
courage particularly  those  industries 
best  calculated  to  furnish  tonnage  for 
the  Government  railroad.  This  means 
the  stimulation  of  mining  along  tht 
Alaskan  line,  as  the  hope  of  sufficien- 
tonnage  to  make  the  railroad  self-sus 
taining  lies  in  the  mining  industry. 

Mr.  Parks  was  born  in  Denver.  His 
early  education  was  obtained  in  the 
public  schools  of  that  city.  He  was 
graduated  from  the  Colorado  School  of 
Mines  in  1906.  Iflimediately  thereafter 
he  entered  the  employ  of  an  English 
corporation  and  worked  in  the  states 
of  Jalisco,  Hidalgo,  and  Sonora,  ii 
Mexico,  and  afterward  went  to  .Alask: 


':i«>l«iK  A 


111.V.     In    I'.HV.i    1,, 
iirineor  in   .Mask: 
I    Omre.     Ho    ha 
■i    ^ince.   and   with   th. 
ex..  tune  while  he  was   in 

the  I vice,  durinir  the  war,  h. 

Km  wslded  lOMiinuously  in  Alaska. 


WItll      II) 

resigned 
for    lb. 
hel.l 
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Leading  Events 


Bill  for  Licensing  Engineers 

Ready  for  Minnesota 

Legislature 

A  bill  for  the  registration  and  licens- 
ing of  engineers,  architects  and  land 
surveyors  has  been  formulated  by  the 
state  legislative  committee  of  the  Min- 
nesota Joint  Engineering  Board  after 
many  conferences  and  careful  study. 
It  will  be  presented  to  the  State  Leg- 
islature this  winter.  The  bill  follows 
very  closely  the  model  bill  of  the  En- 
gineering Council  and  at  present  it  is 
being  presented  to  the  various  engineer- 
ing societies  of  the  state  for  their  ap- 
proval or  recommendations. 

The  Minnesota  section  of  the  Ameri- 
can Institute  of  Architects  framed  a 
bill  last  winter  for  the  registration  of 
architects  which  was  presented  to  the 
State  Legislature  and  passed  the  House 
of  Representatives  but  did  not  come  up 
before  the  Senate  due  to  a  rush  of 
business  during  the  last  days  of  the  ses- 
sion. It  would  come  up  as  unfinished 
business  at  the  approaching  session  of 
the  Legislature  had  it  not  been  recalled 
by  the  Institute  of  Architects.  After 
the  Minnesota  section  had  accepted  the 
invitation  of  the  Minnesota  Joint  Engi- 
neering Board  to  become  a  member  of 
the  board  and  both  parties  realizing 
the  many  disadvantages  of  two  regis- 
tration laws,  the  bill  presented  by  the 
Architects  was  recalled  by  them.  The 
combined  energy  of  all  technical  organ- 
izations, will  be  concentrated  on  the 
one  bill. 

The  new  bill  provides  for  a  registra- 
tion board  of  seven  members  appointed 
by  the  governor,  prescribes  fees,  states 
who  may  be  registered  with  definite 
qualifications  and  who  are  exempt  from 
certain  provisions  of  the  act,  and  per- 
mits corporations  and  partnerships  to 
practice.  In  general  the  bill  is  consid- 
ered of  paramount  importance.  At 
present  there  are  eleven  states  that 
have  laws  that  require  the  licensing 
and  registering  of  engineers  and  archi- 
tects and  six  states  have  such  laws 
under  consideration.  The  propo.sed  bill 
is  not  drastic  or  too  discriminating  inas- 
much as  it  does  not  prohibit  the  design- 
ing or  execution  of  work  by  any  one, 
provided  that  his  plans  and  specifica- 
tions are  not  signed  by  the  author  as 
"Registered  Architect,"  "Registered 
Professional  Engineer"  or  "Registered 
Land  Surveyor."  Any  unexpired  cer- 
tificate issued  by  any  state  or  terri- 
tory of  the  United  States,  or  in  any 
province  of  Canada  will  be  recogrnized 


WEEKLY  RESUME 

The  petition  of  Karl  Eilers  for  a 
writ  of  mandamus  directing  the 
American  Smelting  &  Refinina  Co.  to 
open  to  him  its  stock  books  was 
denied  by  Justice  W.  P.  Burr,  Jr.,  ire 
the  New  York  Supreme  Court.  Four 
corporatioTis,  including  the  National 
Lead  and  Eagle-Picher  companies, 
have  been  accused  before  a  commit- 
tee'in  Neio  York  that  is  investigating 
thi  huiUhng  trades  of  fixing  the  price 
of  u-ltiti  lead,  the  manufacture  of 
which  they  are  said  to  control.  Re- 
ports have  been  verified  that  the 
Mexican  government  has  removed 
the  export  duty  on  copper  and  its 
ores  and  concentrates  as  an  aid  to 
producers,  effective  when  copper  is 
beloic  ISc.  and  retroactive  to  Dec. 
1.  A  neto  schedule  of  freight  rates 
on  Coeur  d'Alene  ores,  agreed  upon 
by  shippers  and  carriers,  has  been 
disapproved  by  the  Interstate  Com- 
merce Commission.  In  compariso7i 
with  this  is  the  reduction  in  rates 
ni'iitly  allowed  between  the  Mason 
Vnlh  II  smelter  and  copper  camps  in 
I'himiis  County,  Calif.,  in  conse- 
fj lit  net  of  which  the  smelter  is  to  be 
remodeled.  The  V.  S.  Supreme  Court 
has  refused  to  review  the  Star-Fed- 
eral apex  case.  It  is  reported  that  a 
bill  providing  for  the  licensing  of  en- 
fiineers  vi  ready  to  be  presented  to 
thf  next  Minnesota  Legislature.  In 
I'lilifiirnia,  the  Fremont  Cotisolidated 
Mines  have  been  acquired  by  Bulke- 
ley  Wells  and  associates.  In  Nevada, 
the  Goldfield  nevelopment  Co.  has 
purchased  the  Cold  Hill  mine. 

At  Washington,  the  President  was 
expected  to  sign  the  bill  alloioing  six 
months'  grace  for  assessment  work, 
before  the  <nd  of  the  gear  1920. 


by  the  Minnesota  law  provided  that 
the  requirements  for  the  registration  of 
architects,  professional  engineers  and 
land  surveyors  are  of  a  standard  satis- 
factory to  the  examining  board  that 
shall  be  appointed. 

Utah  Companies  To  Seek  Higher 
Tariff  on  Lead 

Producers  of  lead  in  Utah  are  desi- 
rous that  Congress  shall  impo.se  a 
higher  tariff  on  lead.  It  is  felt  that 
operation  at  i)resent  prices  is  impossible. 
A  committee  has  Ijeen  appointed  to  col- 
lect data  for  picsentation  to  Congress. 
The  meinbcis  are:  Ernest  Bamberger, 
chairman;  W.  Mont  Ferry.  Frederick 
Cowans,  K  .1.  Uaddatz,  Imor  Pett  and 
George  W.  I. am  bourne. 


Control  of  American  Smelting 
&  Refining  Co.  Defended 

Court  Refuses  To  Issue  Writ — Access  to 

Stock   Books  Never   Denied   Eilers, 

It  Is  Alleged 

Argument  on  the  application  of 
Karl  Eilers  for  a  writ  of  mandamus 
•requiring  the  American  Smelting  & 
Refining  Co.  to  permit  him  to  inspect  its 
stock  books  (see  Engineering  and  Min- 
ing Journal,  Dec.  25,  1920,  p.  1229)  was 
heard  in  New  York  on  Dec.  22  by 
Judge  William  P.  Burr.  The  petition 
was  denied.  It  was  specifically  denied 
by  the  company  that  permission  to  in- 
spect the  books  had  been  refused  Mr. 
Eilers.  It  was  further  stated  by  counsel 
for  the  smelting  company  that  Mr. 
Eilers  had  been  given  access  to  the 
books  since  the  proceeding  was  brought 
and  was  even  then  engaged  in  making 
the  desired  list.  The  good  faith  of  the 
application  was  challenged,  the  com- 
pany's counsel  charging  that  Mr.  Eilers' 
object  in  seeking  the  writ  was  to  "use 
a  judicial  proceeding  in  a  campaign  for 
votes  so  as  to  escape  the  consequences 
of  libellous  accusations." 

Edgar  L.  Newhouse,  chairman  of  the 
board  of  the  American  Smelting  &  Re- 
fining Co.,  made  return  to  the  petition 
for  the  writ  on  behalf  of  the  corpora- 
tion. Excerpts  from  his  statement 
follow: 

".  .  .  The  original  election  of  Mr. 
Simon  Guggenheim  to  succeed  Mr.  Dan- 
iel Guggenheim  as  president  of  the 
company  on  Jan.  21,  1919,  represented 
the  free  and  unanimous  choice  of  the 
directors  of  the  company.  It  is  not  true 
that  the  board  of  directors  were  given 
no  opportunity  to  express  any  wish  in 
the  matter.  The  re-election  of  Mr.  Si- 
mon Guggenheim  as  president  of  the 
company  thereafter  likewise  repre- 
sented the  free  and  unanimous  choice 
of  the  directors,  save  in  the  case  of 
Mr.  Eilers.     .      .     . 

"It  is  true  that  since  their  associa- 
tion with  the  company  the  Messrs.  Gug- 
genheim, or  some  of  them,  especially 
Mr.  Daniel  Guggenheim,  Mr.  Murry  . 
Guggenheim  and  Mr.  Simon  Guggen- 
heim, have  exerted  a  weighty  influence 
in  the  counsels  and  management  of" the 
company.  It  is  not  true  that  the 
Messrs.  Guggenheim,  or  any  of  them, 
dominated  the  directors  and  officers  of 
the  company  in  the  injurious  and  ob- 
jectionable sense  in  which  the  term  is 
employetl  in  the  petition.  Such  posi- 
tion of  influence  and  authority  as  they 
held  was  altogether  due  to  their  great 
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abilities,  their  unusual  knowledge  of  the 
business  and  their  singular  qualifica- 
tions as  directors  in  the  enterprise.  It 
was  in  no  w^ise  due  to  arbitrary  methods 
or  to  artificial  means  of  control.    .     .     . 

"It  is  not  true  that  the  Messrs.  Gug- 
genheim, though  continuing  to  act  as 
directors,  ceased  to  hold  stock  in  the 
company  except  in  a  negligible  amount. 
On  the  contrary,  they  have  always  been 
.substantially  interested  as  stockholders 
in   the  company. 

"The  only  member  of  the  Guggen- 
heim family  who  is  now  an  officer  of 
the  company  is  Simon  Guggenheim, 
who  is  president  and  is  the  owTier  of 
over  20,000  shares  of  the  common  stock 
of  the  company  and,  so  far  as  deponent 
has  been  able  to  ascertain  by  investi- 
gation, is  the  largest  single  stockholder 
of  the  company,  the  total  holdings  of 
said  Simon  Guggenheim  and  his  wife 
in  common  and  preferred  stock  being  in 
excess  of  28,000  shares.  Isaac  and 
Daniel  Guggenheim  are  dii-ectors  but 
not  officers,  and  draw  no  salaries.  Their 
aggregate  holdings  of  stock  of  the  com- 
pany are  in  excess  of  8,000  shares. 
It  is  not  true  that  any  of  the  Messrs. 
Guggenheim  ever  received  salaries  from 
the  company  while  not  rendering  com- 
mensurate service.  .  .  .  No  salary 
is  paid  by  the  company  to  any  of  the 
Messrs.  Guggenheim  other  than  to  the 
president  of  the  company,  Mr.  Simon 
Guggenheim.  .  .  Especially  is  it  de- 
nied that  the  Messrs.  Guggenheim,  or 
any  of  them,  during  their  association 
with  the  company  acted  in  disregard 
of  the  interests  of  the  corpoi'ation  or 
sought  to  employ  it  to  serve  their  own 
ends.     .     .     . 

Tin  Operations  in  Bolivia  Explained 

"The  facts  as  to  the  company's  ac- 
tivities in  Bolivia  are  that  prior  to  1910 
the  company  had  never  smelted  tin  nor 
had  tin  been  smelted  in  the  United 
States  to  any  substantial  extent  by 
anyone.  The  company  was  then  en- 
gaged in  .smelting  and  refining  silver, 
copper,  lead  and  other  ores.  In  1910 
Messrs.  N'ewhouse  and  Stewart,  offi- 
cers and  directors  of  the  company,  went 
to  South  .America  for  the  purpose  of 
obtaining  contracts  for  the  smelting  of 
ores  other  than  tin,  at  the  company's 
plant  at  Tacoma,  Wash.  They  did  not 
while  there  investigate  mining  prop- 
erties of  any  kind  for  purchase.  While 
in  Bolivia  they  bocanie  convinced  that 
it  would  be  to  the  advantage  of  the 
company  to  add  the  smelting  of  tin  to 
its  other  smelting  activities  and  upon 
their  recommendation  the  company  built 
a  tin  smelter  at  Perth  .Xmboy,  N.  J., 
and  entered  into  contracts  with  tin 
mines  in  Bolivia  for  the  smelting  of 
their  ore.s  and  that  business  has  been 
carried  on  up  to  the  present  time.  It 
i.H  true  that  a  number  of  years  later 
an  examination  of  one  or  two  tin  prop- 
erties in  Bolivia  was  made  for  the 
riprnpany,  but  n  majority  of  the  board 
was  opposed  to  the  company's  invest- 
ing money  in  any  tin  mines  in  South 
.Ainerlra,  and  no  such  mines  have  ever 
been  actiuired  by  it.  None  of  the  prop- 
erly   in    Bolivia    so    examined    for    the 


company,  or  the  purchase  of  which  was 
considered  by  directors  and  officers  of 
the  company,  was  ever  purchased  by 
the  Guggenheim  Brothers,  or  by  any 
member  of  that  family.  I  deny  that 
any  demand  was  made  by  directors  of 
the  company  that  the  company  be  al- 
lowed to  share  in  Guggenheim  Broth- 
ers' operations  in  Boli\na,  or  that  any 
such  demand  was  refused  by  the 
Messrs.  Guggenheim. 

iNTEaiEST  in  PRE.MIER  BOUGHT  TO 

Secure  Smelting  Contract 

"With  reference  to  the  Premier  sil- 
ver and  gold  mine  in  British  Columbia, 
the  company's  interest  in  making  any 
investment  therein  was  primarily  to  in- 
sure to  itself  the  smelting  and  refining 
of  the  ore  from  that  mine.  Officers  and 
directors  of  the  corporation,  other  than 
the  Guggenheims,  were  opposed  to  the 
investment  of  a  sum  of  money  as  would 
be  required  to  purchase  a  one-fourth 
interest  in  the  mine  which  was  the  in- 
terest offered  to  the  company  by  owners 
of  the  property.  On  the  other  hand,  it 
was  necessary  for  the  corporation  to 
arrange  for  the  purchase  of  at  least 
a  one-foui'th  interest,  if  any  interest 
was  to  be  acquired,  as  the  sellers  did 
not  desire  to  sell  a  smaller  interest. 
The  smelting  company  therefore  solic- 
ited, through  its  Mr.  Guess,  the  head 
of  its  mining  department,  the  Guggen- 
heim Brothers  to  purchase  a  one-half 
of  the  one-fourth  interest  offered, 
thereby  relieving  the  company  of  the 
necessity  of  purchasing  more  than  the 
remaining  one-half  of  the  one-fourth 
and  this  arrangement  was  informally 
approved  by  all  of  the  directors  of  the 
company  except  possibly  Mr.  Eilers, 
and  I  have  no  recollection  of  Mr.  Eilei-s 
ever  objecting  at  the  time  or  until  this 
action.     .     .     . 

Selling  Copper  for  Future  Delivery 
Necessary 

"The  allegations  of  the  petition  in 
respect  to  sales  of  copper  are  incor- 
rect and  misleading.  By  far  the  greater 
amount  of  copper  sold  by  all  large  cop- 
per proilucing  and  selling  compames  is 
sold  for  future  delivery,  and  owing  to 
the  custom  of  the  trade  and  the  re- 
quirements of  the  copper  market,  it  is 
impossible  for  any  lompanv  havin'r  a 
largo  output  of  copper  to  sell  more  than 
a  comparatively  small  part  of  its  pro- 
duction by  current  sales,  such  as  are 
possible  in  other  metals.  Moreover, 
the  volume  of  copper  to  be  sold  by  the 
company  has  included,  since  about  the 
year  1!>0S.  not  only  its  own  copper,  but 
also  copper  sold  by  it  as  selling  agent 
for  a  number  of  large  copper  produc- 
ing companies,  the  selling  agency  ar- 
rangement having  been  made  as  part 
of  arrangements  to  smelt  and  refine 
the  ores  nf  such  companies,  so  that  this 
comi)aiiy  receives,  in  addition  to  its 
profit  from  its  operations  upon  the  orr. 
a  separate  and  a(Mitionnl  commission 
for  the  sale  of  the  .oppor.  The  selling 
agency  arrangement  provided  that  the 
company  sold  its  own  copper,  together 
with  the  copper  of  the  companies  for 
which  it  ucled  as  selling  agent,  nil  sales 


of  copper  being  pro-rated  against  the 
total  amount  of  copper  available  for 
sale  at  any  particular  time,  including 
the  company's  own  copper.  The  net 
proceeds  of  the  commissions  paid  to 
the  company  for  its  services  as  selling 
agent  for  other  companies  amounted, 
in  the  period  from  Jan.  1,  1913,  to  Sept. 
1,  1920,  to  a  sum  in  excess  of  $10,000,- 
000,  and  the  conducting  of  such  agency 
proved  to  be,  during  normal  times,  a 
source  of  large  profit  to  the  company. 
The  existence  of  the  agency,  however, 
increased  the  necessity  and  volume  of 
forward  sales  of  the  company's  own 
coppei-,  and  particularly  in  the  abnor- 
mal period  follo^ving  the  outbreak  of 
the  European  war  it  is  true  that  some 
losses  were  suffered  from  this  source. 
These  quotational  losses  were  due  al- 
most entirely  to  the  existence  of  the 
selling  agency.  The  statement  made 
by  Mr.  Hills,  the  comptroller,  as  of 
Oct.  31.  1920,  which  is  apparently  the 
statement  referred  to  at  folio  28  of  the 
petition,  shows  that  from  Jan.  1.  1912. 
to  Oct.  31,  1920,  the  net  proceeds  from 
the  selling  agency  amounted  to  $10,- 
046,409,  and  that  from  this  should  be 
deducted  quotational  losses  incurred 
during  the  same  period  amounting  to 
$4,594,824,  leaving  an  apparent  net 
profit  for  the  period  on  the  operation  of 
$5  451,585.  But  this  apparent  profit 
will  at  present  prices  of  copper  be  more 
than  wiped  out  by  quotational  losses 
which  will  be  suffered  if  the  present 
dull  copper  market  continues. 

Copper  Accumulating  Caused  by 
Lack  of  Demand 

"The  statement  that  in  April,  1920. 
as  the  result  of  a  policy  of  withholding 
copper  from  sale,  the  company  had  on 
hand  approximately  160,000  tons  of  re- 
fined copper  is  absolutely  untrue.  On 
May  1,  1920,  the  company  had  on  hand 
for  its  own  account  26,855  tons  of  re- 
fined copper.  This  accumulation  was 
not  due  to  any  policy  of  withholding 
copper  for  sale,  as  the  company  had 
used  its  best  efforts  to  sell  all  the  cop- 
per it  could,  but  was  due,  first,  to  lack 
of  demand  because  of  the  fact  that  all 
consumers  of  copper  were  overstocked; 
second,  to  the  fact  that  during  the  war 
production  was  greatly  stimul;\ted  be- 
cause of  the  war  demand,  and  a  large 
amount  of  copper  ore  came  through 
after  the  signing  of  the  .Armi-lioe  in  a 
volume  much  larger  than  during  nor- 
mal conditions;  third,  to  the  fact  that 
labor  and  railroad  conditions  during  the 
war  and  after  the  signing  of  the  .\rmis 
tice  were  such  as  to  lengthen  the 
period  between  th.  .lelivc  ly  of  ore  ti- 
the company  and  the  arrival  of  th. 
refined  copper  at  tidewater;  .ind.  fourth, 
to  the  fact  that  the  company  was  not 
free  to  sell  its  owni  copper,  independ 
ently  of  the  copper  of  the  companies 
for  whom  it  acted  as  selling  agenl. 
since,  under  the  sellimr  ncency  agr.-e 
ments,  the  company's  own  copper  had 
to  be  sold  pro  rata  with  that  of  all  of 
the  companies  for  whom  the  company 
acted  as  selling  agent,  and  the  aggre 
gate  amount  whiih  thus  had  to  be  .sold 
was  much  great>i   (iian  the  market  has 
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been  able  to  absorb  during  the  condi- 
tions existing  since  the  signing  of  the 
Armistice.  All  of  these  were  condi- 
tions which  were  due  to  the  abnormal 
times  and  for  which  the  officers  of  the 
company  were  in  no  way  responsible. 
The  conditions  experienced  in  these  ab- 
normal periods  by  this  company  have 
been  common  among  companies  in  the 
same  business. 

"The  officers  and  directors  of  the 
company  have  from  time  to  time  during 
the  past  two  years  made  efforts  to 
work  out  a  modification  of  the  selling 
agency  contracts  which  would  leave  the 
company  the  profits  from  its  commis- 
sions as  selling  agent  in  normal  periods 
and  at  the  same  time  leave  it  free  to 
sell  its  own  copper  independently  dur- 
ing times  of  abnormal  conditions,  but, 
although  the  greatest  efforts  were  made 
by  the  company's  officers  to  that  end, 
this  finally  appeared  not  to  be  prac- 
ticable, and  as  the  end  of  the  abnormal 
conditions  are  not  yet  in  sight,  it  was 
determined  by  the  board  of  directors 
during  the  month  of  November,  1920, 
to  terminate  the  selling  agency,  which 
was  accordingly  done. 

"In  other  words,  the  company's  sell- 
ing agency  was  originally  attractive 
and  profitable  to  it,  and  during  normal 
times  resulted  in  large  net  profits  ac- 
cruing from  the  selling  commission. 
The  unprecedented  abnormal  conditions 
which  arose  during  the  war  and  again 
since  the  signing  of  the  Armistice  have 
created  a  situation  which  could  not 
have  been  foreseen,  and  the  result  of 
which  has  been  to  offset  quotational 
losses  against  the  profits  thus  accruing, 
and  no  one  can  now  foresee  when  nor- 
mal conditions  in  the  industry  will  re- 
turn. The  company's  board  of  directors 
has,  in  order  to  prevent  further  losses 
from  this  source,  deemed  it  to  the  ad- 
vantage of  the  company  to  terminate 
the  selling  agency,  so  that  hereafter 
the  company  will  sell  merely  its  own 
copper,  unrestricted  by  obligations  to 
sell  the  copper  of  any  other  company. 

"The  various  changes  in  the  board 
of  directors  and  in  the  officers  of  the 
company,  referred  to  in  the  latter  part 
of  the  seventh  paragraph  of  the  peti- 
tion, took  place,  but  the  reasons  there- 
for, and  the  inferences  therefrom  as 
stated  in  the  petition,  are  wholly 
imaginative.     .  ." 

Case  of  Bacon  vs.  Nt-ill  Before 
Federal  Court 

The  case  of  M.  W.  Bacon  v.s.  K.  K. 
Neill  opened  before  .Judge  Frank  H. 
Rudkin,  U.  S.  District  f^ourt  in  Spokane 
on  Dec.  14.  The  defendant,  Neill,  is 
one  of  the  principal  owners  of  the 
Premier  mine  near  Stewart,  B.  C. 
Bacon  Is  suing  for  a  half  interest  in 
this  property,  claiming  to  have  entered 
into  a  mining  partnership  with  Neill 
juHt  before  the  latter  examined  the 
Premier  in  June,  1916.  The  case  haw 
attracted  wide  attention  by  reaHon  of 
the  value  of  the  property,  in  which 
the  American  Smelting  &  Kifining  Co. 
Jind  Guffgenheim  interentK  hold  a  f|uur- 
ter  interest. 


Lead  Companies  Accused  of 
Fixing  Prices 

Four   Largest   Manufacturers  of   White 

Lead   Alleged   To   Have   Formed 

Illegal  Combination 

Four  companies  control  the  manu- 
facture of  95  per  cent  of  the  white  lead 
made  in  the  United  States  and  fix  prices 
through  the  American  Institute  of  Lead 
Manufacturers,  according  to  evidence 
placed  on  Dec.  23  before  a  committee 
in  New  York  that  has  been  investigat- 
ing building  trades  conditions.  These 
are  the  National  Lead  Co.,  the  Eagle 
Picher  Co.,  of  Chicago,  the  Sherwin 
Williams  Paint  Co.  and  the  du  Pont 
de  Nemours  company,  of  Wilmington, 
Del.  According  to  reliable  reports  of 
the  hearings  in  the  daily  press,  prices 
were  fixed  through  the  medium  of  the 
National  Lead  Co.,  which  is  said  to 
have  acted  as  pacemaker,  and  which 
notified  the  institute  of  changes.  Ac- 
cording to  the  testimony,  the  price  of 
white  lead  has  risen  from  6c.  a  pound 
in  1916  to  as  high  as  15Jc.  last  month. 
The  sales  of  this  material  by  the  Na- 
tional Lead  Co.  alone  amounted  to  over 
$21,000,000  in  eleven  months  of  1920. 

I.  C.  C.  Disapproves  New  Schedule 
for  Coeur  d'Alene  Ores 

Action    Surprises    Railroad    Companies 

and  Shippers — Doubt  Bullion   Rate 

Will   Be   Lowered 

A  new  schedule  of  freight  rates  on 
<  re  from  points  in  the  Coeur  d'Alene 
district  to  the  smelters  at  East  Helena, 
Mont.,  and  Northpcrt,  Wash.,  which  was 
agreed  upon  by  the  railroad  companies 
concerned,  was  rejected  by  the  Inter- 
state Commerce  Commission,  much  to 
the  surprise  and  disappointment  of  the 
carriers,  the  mining  companies  and 
the  people  of  the  district  generally.  So 
certain  were  the  railroad  companies 
that  the  new  freight  tariff  would  be 
approved  that  one  of  them  at  least  had 
supplied  its  agents  with  the  printed 
schedule  effective  Dec.  27.  The  carriers 
are  said  to  realize  that  a  substantial  re- 
duction must  he  made  if  the  mines  con- 
tinue in  operation  and  they  took  the 
initative  in  cutting  the  rates  on  ore  to 
the  smelters.  They  are  also  working 
out  a  reduced  rate  on  pig  lead  from  the 
smelters  at  East  Helena,  Northport  and 
Kellogg,  Idaho,  to  the  Atlantic  sea- 
board, but  the  turning  down  of  the 
proposed  reduced  ore  rates  makes 
doubtful  the  attitude  of  the  Interstate 
Commerce  Commission  toward  a  lower 
rate  on  bullion. 

Tin  Smelting  Company  Fails 

A  petition  in  bankruptcy  has  bean 
filed  by  American  Tin  Smelteries,  Inc., 
of  10  Wall  St.,  New  York.  The  com- 
pany's liabilities  are  $90,213,  of  which 
$S0,8HH  are  unsecured  claims.  Assets 
are  [tut  .it  $187,664,  the  main  item  of 
v/hich  is  real  estate,  |)lant,  etc.,  con- 
siHting  of  161  acres  in  Matawan  town- 
ship, N.  .J.,  listed  at  $150,700.  John 
S.  Dickerson  and  Middleton  S.  Bosland 
have  been  appointed   receivers. 


Star-Federal  Apex  Case  Not  To  Be 
Reviewed  by  Supreme  Court 

Decision  of  Court  of  Appeals  Favoring 
Star  Stands — Case  Closed 

The  Supreme  Court  of  the  United 
States  has  refused  to  review  the  deci- 
sion of  the  Court  of  Appeals  at  San 
Francisco  in  which  that  of  the 
Federal  Court  for  the  district  of  Idaho 
was  reversed  in  the  case  of  the  Star 
Mining  Co.  vs.  the  Federal  Mining  & 
Smelting  Co.  The  Star  company  al- 
leged that  the  Federal  company,  in 
operating  the  Morning  mine,  had  en- 
tered upon  the  ground  of  the  plaintiff 
and  removed  therefrom  ore  valued  at 
more  than  $■'500,000,  and  asked  for 
ji.idgment  for  the  full  amount  removed 
together  with  interest  and  costs.  The 
trial  involved  the  question  of  apex  to 
the  vein,  the  Federal  contending  that 
ir,  was  within  the  Grouse  and  Iron 
Crown  claims  while  the  Star  held  that 
it  was  within  the  Evening  Star  and 
Mary  R.  Fraction  claims.  The  case 
was  tried  in  Wallace,  Idaho,  before 
Judge  F.  S.  Deitrich,  of  the  Federal 
court,  and  both  sides  were  represented 
by  attorneys,  mining  engineers  and 
geologists  of  national  reputation.  Judge 
Deitrich  decided  the  case  in  favor  of  the 
Federal.  The  decison  turned  on  the 
question  of  priority  of  location  as  be- 
tween the  Grouse  and  Evening  Star 
claims,  the  court  holding  that  although 
the  fact  that  the  Grouse  was  patented 
first  did  not  necessarily  establish  its 
priority,  the  fact  that  the  application 
for  patent  was  known  to  the  Evening 
Star  owners  and  that  they  failed  to 
take  adverse  proceedings  justified  the 
]. resumption  that  they  conceded  priority 
to  the  Grouse  and  the  court  so  ruled. 
The  Star  company  carried  the  case  to 
the  Court  of  Appeals,  which  reversed 
the  lower  court,  holding  that  there  was 
no  warrant  for  a  presumption  in  favor 
of  the  Grouse,  since  it  was  shown  that 
the  Evening  Star  was  first  located  and 
had  the  first  statutory  mineral  dis- 
covery. The  Federal  company  then  ap- 
plied to  the  Supreme  Court  of  the 
United  States  for  a  writ' of  certiorari, 
which  has  now  been  denied,  thus  affirm- 
ing the  decision  of  the  appellate  court. 

Lake  Ore  Shipments  in  1920 

Final  figures  for  the  1920  Lake  move- 
ment of  iron  ore  show  that  a  total  of 
.''>8, 527,226  tons  was  transported  down 
the  lakes  during  the  1920  season.  These 
figures  will  be  augmented  by  about  a 
million  tons  when  the  all-rail  shipments, 
which  will  be  available  at  an  early  date, 
arc  added.  The  December  movement 
amounted  to  only  99,146  tons.  The 
shipments  by  ports  were  as  follows: 
Duluth,  ir),479,334  tons;  Two  Harbors, 
9,278,464;  Superior,  14,812,398;  Ash- 
land, 8,180,752;  E.scanaba,  7,361,070; 
Maniuette,  3,415,108.  As  usual,  the 
Mcsabi  Range  led  all  of  the  others, 
sen. ling  forward  34.312,880  tons,  and  the 
total  for  the  Minnesota  ranges  was 
37,443,028  tons.  The  Oliver  Iron  Min- 
ing Co.  continues  as  the  heaviest 
shipper. 
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Consolidated  Arizona  Receiver 
Appointed 
Court     Names     G.     M.     Coh  ocoresses. 
Manager   of   Smelting   Co. — Liabil- 
ities Over  Half  Million 

flu      Mire. 

G.  M.  Colvocoresses,  general  man- 
ager of  the  Consolidated  Arizona  Smelt- 
ing Co.  at  Humboldt,  Ariz.,  was  ap- 
pointed receiver  for  the  company  on 
Dec.  28  by  the  Federal  District  Court 
at  Tucson.  This  action  resulted  from 
a  petition  made  by  F.  S.  Viele,  of  Pres- 
cott,  stating  that  the  corporation  is  in- 
debted to  the  Prescott  State  Bank  in 
the  sum  of  $25,000  and  has  other  ob- 
ligations aggregating  $500,000.  One 
hundred  and  twenty  destitute  Me.xican 
employees  of  the  company  at  Swansea, 
where  it  was  operating  the  Swansea 
Lease,  have  appealed  to  Governor 
Campbell  for  relief. 

Colorado  Mining  Men  to  Convene 
in  Denver 

The  annual  meeting  of  the  Colorado 
Metal  Mining  Association  and  the  Col- 
orado Chapter  of  the  .American  Mining 
Congress  will  be  held  in  Denver,  Jan. 
3,  4  and  5,  1921.  Representative  pro- 
ducers will  confer  with  the  chief  officers 
of  the  railroads,  smelters,  and  power 
and  supply  companies,  to  consider  the 
problems  affecting  the  related  indus- 
tries, and  to  determine  how  co-operative 
effort  can  advance  the  interests  of  all. 

Oil  shale  men  will  strive  to  secure 
the  most  favorable  location  of  an  oil 
shale  testing  plant  to  be  considered  by 
the  Government  during  the  coming 
year.  They  will  also  formulate  amend- 
ments to  the  placer  laws  regarding  as- 
sessment work  on  oil  shale  locations. 

Employers  of  labor  will  confer  on 
labor  and  employment  problems,  with  a 
view  to  the  orderly  liquidation  of  labor, 
and  readjustment  of  wage  schedules  to 
meet  changing   industrial   conditions. 

Other  subjects  to  come  up  for  con- 
sideration will  be  proposed  taxation 
laws,  "blue  sky"  laws,  state  assistance 
to  the  U.  S.  Bureau  of  Mines  for  in- 
vestigation of  complex  and  low-grade 
ore  problems,  and  other  measures  which 
may  contribute  towards  the  rehabilita- 
tion of  the  mining  industry,  which  is 
admittedly  in  a  discouraging  condition. 

New  Itailroad  To  rarallel 
Mexican  IJorder 

Maferinl  hiis  anivcd  iit  Dougla.s, 
Ariz.,  for  construction  of  a  railroad  in 
Mexico  backed  by  the  .Mexican  Govern- 
ment, that  will  parallel  the  border  line 
and  obviate  the  present  necessity  for 
entrance  into  the  United  Slates  for  pas- 
wtiger  or  freight  traffic.  The  line  will 
connect,  south  of  Naco,  with  the  Can- 
anea-Nogales  U.K.  and  will  be  built 
iRHtwnnI  from  Agun  Prieta  to  n  connec- 
tion with  the  Sierra  .Madre  line  in  Chi- 
huahua. It  is  U'ing  built  especially 
for  military  not'dn  anil  internal  develop- 
ment, hut  Ih  expected  to  be  of  largo 
value  to  the  mining  interents  of 
northern  Mexico. 


Plan  To  Remodel  .^lason  Valley 

Smelter 

1.  C.  C.  Grants  Increased  Freight  Rate 

— Company  Will  .\wait  Ratifica- 
tion 

Officers  of  the  Mason  Valley  Copper 
Co.  have  announced  that  their  smelter 
at  Wabuska,  Xev.,  will  be  remodeled 
and  the  blast  furnaces  replaced  by 
a  double-unit  reverberatory  plant. 
Application  to  the  Interstate  Com- 
merce Commission  for  a  reduction  in 
freight  rates  on  ore  from  copper  min- 
ing centres  in  Plumas  County,  Cal.,  to 
Wabuska,  led  to  a  hearing,  and  the 
Commission's  examiner  has  granted  a 
reduction  from  $8  to  $3.53  per  ton, 
3c.  above  the  rate  asked  by  the  com- 
pany. The  carriers  still  have  power 
to  appeal  to  the  Commission  against 
adoption  of  the  new  rate,  and  the 
company  will  take  no  steps  toward 
remodeling  its  plant  until  the  time  for 
appeal  has  expired  or  the  rate  is  rati- 
fied. 

The  Mason  Valley  company  has  de- 
veloped a  large  tonnage  of  copper  oi-e 
ir.  a  property  held  under  option  in 
Plumas  County,  and  two  other  mines, 
the  Engels  and  Walker  mines,  the  latter 
owned  by  the  .-Anaconda  Copper  Co., 
produce  large  quantities  of  smelting  ore 
and  copper  concentrates. 

Lands  Under  Water  Yield 
State  of  Utah  Income 

The  State  of  Utah  for  the  two  yeai-s 
just  ended  has  received  $800,000  in  in- 
terest on  state  land  grant  funds,  this 
being  $100,00(T  in  excess  of  the  amount 
received  for  the  two-year  period  im- 
mediately preceding.  Owing  to  the 
search  for  asphaltic  deposits,  and  the 
reclamation  of  salt  and  potash  from 
the  waters  of  Great  Salt  Lake,  the  state 
has  been  receiving  some  income  from 
an  unusual  source,  namely,  from  lands 
under  these  waters. 

Utah  Salduro's  .Application 
a  Record  Breaker 

The  application  of  the  Utah  Salduro 
Co.  for  l.."i4.'?  potash  claims  in  the  Great 
Salt  Lake  desert  in  western  Tooele 
County,  Utah,  upon  which  patent  had 
already  been  granted  and  paid  for,  is  of 
interest  as  being  the  largest  single 
mineral  application  ever  made  in  the 
history  of  the  land  office,  according  to 
U.  S.  Land  Commissioner  Clay  Tall- 
man.  The  claims  cover  twenty  acres 
each,  anil  amount  in  all  to  30,654  acres. 
The  claims  are  placer,  and  instead  of 
being  grouped  in  associations  of  eight 
or  U'lO  acres,  as  could  have  been  done. 
the  company  has  preferred  to  do  its  as- 
sessment work  on  each  claim  singly  to 
the  amount  of  $500,  making  a  total  of 
$771,500  .■(pent  on  the  group,  so  that 
there  sho\ild  be  no  possible  question  as 
to  title.  The  company,  which  has  done 
extensive  trenching  and  other  work  on 
the  property,  has  far  exceede<l  the  sum 
above  given;  bikI  has  one  of  the  largest 
potash  plants  in  the  worlil.  Patents 
were  granted  May  24,  1P20,  application 
having  been  made  in  Octoher,  lUlIt. 


Court  Decision  in  Utah  Power 
Case  Awaited 

.Argument    Concluded    on    .Appeal    from 

Ruling  of  Ltilities  Commission 

.Allowing    Increased   Rates 

Arguments  on  the  appeals  of  holders 
of  special  contracts  with  the  Utah 
Power  &  Light  Co.  made  before  the 
Utah  supreme  court  were  concluded 
Dec.  22.  These  appeals  dealt  with  the 
recent  ruling  of  the  state  public  util- 
ities commission  allowing  increased 
power  rates  above  those  fixed  by  con- 
tract. The  increase  allowed  by  the 
commission  would  bring  in  about  $1,- 
000,000  yearly  to  the  power  company, 
but  in  making  the  allowance  of  higher 
rates  it  was  stipulated  that  the  power 
company  refrain  from  distributing  any 
of  the  added  income,  pending  the  court's 
decision. 

These  contracts  were  entered  into  a 
number  of  years  before  the  creation  of 
the  public  utilities  commission,  and  the 
protestants.  among  them  the  Utah 
Copper  and  other  mining  companies, 
hold  that  the  contracts  having  been  en- 
tirely legal  when  drawn  up  can  not 
be  abrogated  without  doing  violence  to 
State  and  Federal  constitutions.  The 
decision  will  be  awaited  with  much  in- 
terest by  mining  men,  as  it  is  felt  that 
increased  power  rates  will  bear  heavily 
on  the  industry. 

Mining  in  the  Ray  District  in  1920 

By  a.  L.  Flagg 

The  close  of  1920  finds  the  condi- 
tions in  the  Ray  district  of  .Arizona  in 
common  with  other  copper  mining  sec- 
tions, far  from  normal.  The  steady  de- 
cline in  the  market  for  copper  has  re- 
sulted in  a  gradual  but  steady  reduc- 
tion of  forces  and  operations  to  a  mini- 
mum. Practically  "o  "ew  development 
is  in  progress  at  the  end  of  the  year. 
The  ilecline  in  price  of  other  metals 
has  not  been  without  its  results,  though 
the  number  of  properties  affected  has 
pot  been  large. 

The  Ray  Consolidated  has  beei\  ov>er- 
ating  steadily  throughout  the  year  but 
with  a  greatly  reduced  force.  At  the 
concentrator  in  Hayden  corresponding 
1  eductions  have  been  made.  Practically 
no  new  development  has  been  done  at 
the  mine  and  little  or  no  improvements 
have  been  made  at  the  mill. 

Karly  in  the  year  the  Ari70iu\  Her- 
cules suspended  operations  altogether 
and  the  company's  property  is  now  idle 
except   for  underground   pumping. 

In  the  Ray  camp  proper  none  of  the 
smaller  companies  are  operating  except 
the  Ray  Leail  Development  Co.,  owning 
the  Hiiiley-Soufferin  lead  mine,  which 
has  a  sn'iall  fone  at  work  and  has 
made  one  shipment  Further  east  some 
work  was  .lone  on  the  A  unite  group, 
belonging  to  Mall..y  interests  at  Globe, 
but  unfavorable  business  con.litions 
brought  that  to  a  close  in  July.  In 
the  .arly  fall  preparations  were  made 
to  do  some  exploratory  work  on  the 
Alma  and  Boh  Tiiil  groups,  which  lie 
to  the  south  of  Kay  Up  to  the  pres- 
ent time  the  w.uk   has  not  b.i-n  begun. 
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Southwest  of  Ray  in  the  Copper 
Butte  district  important  changes  are 
taking  place.  The  property  foi'inerly 
owned  by  the  Copper  Butte  Mines  Co. 
has  been  aequii-ed  by  the  American  Ore 
Corporation,  of  Minneapolis,  Minn. 
During  the  years  1916-17-18  the  Copper 
Butte  Mines  produced  steadily  under 
lease  to  the  Arizona  Hercules  interests. 
Daily  shipments  to  the  Hayden  smelter 
reached  a  maximum  of  over  600  tons. 
During  the  past  year  the  new  owners 
have  made  a  careful  study  of  the  prop- 
erty, added  more  ground  to  the  orig- 
inal holdings  and  mapped  out  an  ex- 
tensive development  program.  Active 
operations  will  be  begun  early  in  1921. 
The  June  Bug  tunnel  and  the  Roberts 
shaft  will  both  be  used  and  some  drill- 
ing will  be  done. 

The  Ray  Boston  Copper  Co.,  operat- 
ing the  old  Kelvin  Sultana  properties, 
has  been  prospecting  most  of  the  year 
with  diamond  drills.  To  the  south  in 
the  Ripsey  district  the  Ray  Verde  Cop- 
per Co.  has  been  developing  the  Till- 
man property,  employing  a  consider- 
able force. 

In  the  vicinity  of  Troy  the  most  ex- 
tensive operations  have  been  those  of 
the  Dripping  Springs  Copper  Co.  in 
continuation  of  the  development  work 
laid  out  and  begun  two  years  ago.  Some 
ore  has  been  shipped.  The  Cutler- 
Biwater  vanadium  property  has  been 
operated  by  Ben  S.  Wilson  under  lease. 
A  small  mill  was  installed  and  some 
vanadium  concentrates  were  shipped. 
The  Gila  Development  Co.'s  mill  at  Kane 
Springs  was  forced  to  close  early  in 
the  year  because  of  increased  operat 
ing  costs  and   water  problems. 


Only  one  new  mill  was  built  during 
1920;  namely,  that  of  the  White  Metals 
Mining  Co.  at  Pioneer.  Late  in  the 
year  Kennard  &  Bierce,  of  Los  Angeles, 
completed  the  75-ton  flotation  plant. 
From  the  operations  of  this  plant  a 
car  of  lead-silver  concentrates  has 
been  shipped.  Some  high-grade  crude 
ore  was  also   shipped. 

In  the  past  Pinal  County  has  not 
produced  much  lead.  This  year  the 
Continental  Commission  Co.,  operating 
the  79  mine,  has  shipped  over  seventy 
cars  of  lead-silver  ores.  The  company 
has  done  a  large  amount  of  develop- 
ment besides  building  some  very  ex- 
pensive roads.  A  large  tonnage  of 
milling  ore  has  been  developed  which 
the  company  has  been  testing  with  a 
view  to  installing  a  mill  when  condi- 
tions warrant. 

Silver  ores  have  caused  a  renewal  of 
interest  in  the  Saddle  Mountain  dis- 
trict south  of  Christmas,  where  little 
work  has  been  done  in  recent  years. 
The  Little  Treasure  property,  from 
which  some  high-grade  silver  ores  have 
been  shipped  at  times,  was  reported 
sold  to  a  Washington  syndicate.  Far- 
ther south  on  Deer  Creek  lessees  have 
made  shipments  from  the  Shepherd- 
Whiteman  property.  Other  attempts 
at  development  were  made  in  the  dis- 
trict but  only  on  a  small  scale. 

There  have  been  no  changes  in  the 
wage  scales  throughout  the  year  and 
the  district  has  been  undisturbed  by 
labor  discussions.  Labor  has  been 
plentiful  at  all  times  and  during  the 
latter  half  of  the  year  has  gradually 
reached  the  point  where  there  is  .^^ome 
unemployment. 


The  uncertainty  about  the  proposal 
to  suspend  annual  labor  requirements 
for  the  year  1920  has  caused  consider- 
able anxiety  among  the  small  claim 
owners.  In  many  instances  claim 
owners  have  gone  ahead  with  the  re- 
quired work  while  others  are  holding 
off  in  hope  of  obtaining  further  relief. 

State-Owned  Cement  Plant  for 
South  Dakota 

According  to  members  of  the  South 
Dakota  Cement  Commission  the  first 
state-owmed  cement  plant  will  be  located 
at  Rapid  City,  S.  D.  The  commission 
has  made  a  final  survey  of  the  site  and 
taken  options  on  tracts  of  land  adjoin- 
ing- the  property  of  the  Black  Hills 
Rock  Products  Co.  as  well  as  on  340 
acres  of  shale,  lime  and  gypsum  lands 
and  all  the  machinery  for  the  proposed 
plant  which  was  purchased  by  the  B.  H. 
R.  P.  Co.  during  the  last  year. 

The  matter  of  establishing  a  state 
cement  plant  was  voted  upon  two  years 
ago  and  since  then  the  commission  has 
investigated  a  good  many  sites  and  has 
finally  decided  to  locate  the  first  plant 
at  the  place  named.  The  capacity  of 
the  first  unit  will  not  be  large  enough 
to  handle  the  cement  demands  of  the 
entire  state,  but  as  the  practicability 
of  the  plant  is  thoroughly  demonstrated, 
the  facilities  will  be  enlarged.  '  It  is 
also  proposed  to  establish  plants  in 
other  parts  of  the  state  as  soon  as  the 
first  unit  is  tried  out. 

Recent  Production  Reports 

Granby  Cons.  M.  S.  &  P.  Co.  produced 
2,465,585  lb.  copper  in  November 
against  2,293,500  in  October. 


News  From  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Assessment  Work  Bill  Awaiting 

President's  Si(?nature 

Passed  by  Both  Hou.ses,  Must  Be  Signed 

Before  Year  Ends — Period  of  Grace 

Not  To  Be   Increased 

Dec.  29 — Although  much  discussion 
was  aroused  in  the  House  of  Represen- 
tatives over  the  extension  of  the  time 
for  doing  the  1920  assessment  work  on 
minintir  claims,  it  was  occasioned  largely 
because  some  of  the  members  recalled 
that  statements  had  been  made  last 
year  that  no  further  concessions  of  that 
character  would  be  asked.  When  the 
question  was  put,  on  the  final  passage 
of  the  bill,  extending  the  time  to  July 
1  there  was  no  vote  against  it.  Some 
of  the  members  explained  that  it  was 
their  idea  last  year  to  promise  only 
that  the  request  was  not  to  be  a  con- 
tinuing annual  affair.  There  was  much 
testimony  on  the  part  i.f  membera  that 
there  is  greater  need  this  year  to  ex- 
cuse the  assessment  obligations  entirely 


than  was  the  case  last  year.  This  was 
based  on  the  very  low  price  of  metals, 
the  financial  stringency  and  the  diffi- 
culty in  securing  the  necessary  labor. 
It  was  very  evident  from  the  discus- 
sion that  many  members  hope  to  be 
able  to  secure  the  suspension  alto- 
gether of  the  1920  assessment  work. 
This  could  be  done  if  a  bill  to  that  effect 
were  passed  before  July  1.  It  is  doubt- 
ful, however,  if  the  Senate  would  agree 
to  such  a  measure. 

Representative  Rhodes,  the  chairman 
of  tiic  Committee  on  Mines  and  MiniiiK 
of  the  House,  declared,  in  the  course  of 
the  debate,  that  mining  conditions 
throughout  the  United  States  have  not 
bc(!n,  for  twenty-five  years,  in  the  plight 
tlii'y  arc  today.  lie  instanced  the  alarm 
ing  ijccrcase  in  gold  production  and  the 
disa;  IrouH  drop  in  the  prices  of  all 
other  iiiitals. 

Ri-prcscntativt'  Vaile,  of  Colorado, 
pointed  out  that,  while  there  is  unem- 
ployniird  in  some  industrial  centers,  the 


same  condition  does  not  prevail  in  the 
mining  sections.  He  also  called  atten- 
tion to  the  fact  that,  due  to  the  sus- 
pension of  assessment  work  for  1917, 
1918  and  1919,  most  of  the  men  accus- 
tomed to  earn  their  livelihood  by  this 
type  of  work  had  gone  into  other  lines, 
and  are  not  available  now  for  this  em- 
ployment. He  also  said  that  the  hand- 
drilling  miner  is  about  to  become  ex- 
tinct. With  the  introduction  of  air 
drills  and  electric  power,  the  need  for 
ol<l  style,  single-jack  miners,  he  de- 
clared, has  reached  small  proportions. 
Since  it  is  that  type  of  miner  that  is 
required  for  annual  assessment  work, 
he  asserted  that  it  is  becoming  increas- 
ingly difficult  to  gel  this  kind  of  work 
performed.  In  iidilitidii,  Mr.  Vaile  said: 
"The  mining  imlustry  literally  is  shot 
to  pieces.  The  price  of  gold,  as  mea- 
sured by  its  jiun  liasing  power,  is  away 
down.  Practically  all  minerals  bring 
the  miner  less  than  the  cost  of  produc- 
tion.    Costs  of   machinery,  power,  fuel 
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and  all  supplies  have  not  shared,  to 
any  appreciable  extent,  the  supposed 
general  fall  of  prices.  Smelting  charges 
are  very  high.  Transportation  charges 
have  increased.  Many  railroad  spurs 
and  branches  in  mining  regions  have 
been  discontinued. 

"You  can  close  a  woolen  mill  tempor- 
arily with  no  great  physical  deterior- 
ation. The  farmer,  of  course,  derives 
very  small  comfort  from  the  fact  that 
his  land  is  unimpaired  even  if  he  must 
sell  his  products  at  a  loss,  but  the  mine  ' 
owner  who  is  obliged  to  stop  business 
would  consider  himself  fortunate  in- 
deed if  he  had  such  a  large  part  of  the 
value  of  his  property  left.  When  a  de- 
veloped mine  stops  operating,  it  fills 
with  water.  Timbers  rot.  Earth  and 
rock  cave  in.  The  fear  of  this  almost 
total  loss  causes  many  mine  owners  to 
incur  annual  losses  by  continuing  oper- 
ations, even  with  no  hope  of  present 
profit. 

"May  we  not  rely  in  some  small  de- 
gree on  this  great  government  to  en- 
courage the  mining  industry?  Other 
proposals  for  remedial  legislation  will 
be  presented  to  Congress.  We  shall 
ask  for  relief  by  tariff  legislation,  by 
the  McFadden  gold  bonus  bill  and  by 
other  measures  for  this  industry  which 
has  suffered  more  from  war  and  war 
prices  than  has  any  other." 

Representative  Evans,  ■  of  Nevada, 
added  this  thought  to  the  discussion: 
"The  excess  profits  tax,  which  adds  a 
serious  burden  to  mining,  has  done  its 
full  share  to  retard  the  opening  of  new 
properties  and  the  continuation  of  old 
ones.  The  products  of  mining  are  in 
r.o  sense  an  excess  profit.  They  clearly 
are  depletions  of  mine  values  and  re- 
serves." 

In  regard  to  securing  further  exten- 
sion or  suspension  of  the  1920  assess- 
ment work.  Representative  Wingo,  the 


ranking  minority  member  of  the  com- 
mittee, said:  "This  should  be  stressed. 
Members  from  mining  districts  should 
impress  upon  their  constituents  the 
fact  that  this  work  must  be  done  by 
July  1,  as  they  will  get  no  further  ex- 
tension from  Congress.  I  am  in  favor 
of  extending  further  time,  but  I  know- 
enough  about  the  situation  to  say  that 
this  is  the  only  bill  that  can  be  put 
through.  I  do  not  believe  conditions 
will  arise  which  will  make  it  possible 
to  secure  further  extensions  and  I 
think  members  should  advise  their 
constituents  that  they  must  do  their 
assessment  work  by  July  1,  or  lose  their 
claims." 

Bureau  Officials  Visit  District 
of  New  Southern  Station 

Non-Metallic    Survey    To   Be   Made   To 

Aid   in   Determining    Problems 

for  Study 

While  the  principal  work  at  the  new 
southern  experiment  station  of  the  U.  S. 
Bureau  of  Mines  will  deal  with  the 
problems  relating  to  iron  and  steel  and 
by-product  coke,  attention  is  to  be 
given  to  some  of  the  more  pressing 
problems  in  the  mining  of  non-metals. 
These  include  the  utilization  of  the  so- 
called  flint  clays  and  the  concentration 
of  graphitic  materials.  A  general  sur- 
vey is  to  be  made  of  the  non-metallics 
in  the  whole  region  tributary  to  the 
station  so  as  to  determine  which  of  the 
important  problems  are  to  be  under 
taken  first.  After  a  visit  to  Tuscaloosa 
and  Birmingham.  Dr.  F.  G.  Cottrell. 
the  director  of  the  Bureau  of  Mines, 
and  Dorsey  A.  Lyon,  the  supervisor  of 
stations,  agree  that  there  is  an  un- 
limited field  in  the  South  for  the  Bu- 
reau's  activities. 

The  visit  of  Dr.  Cottrell  and  Dr.  Lyon 
and  the  arrival  of  Dr.  W.  R.  Crane  to 


start  the  work  of  the  station  was  the 
occasion  for  a  number  of  enjoyable  and 
informative  gatherings.  At  a  dinner 
given  by  the  Chamber  of  Commerce  of 
Tuscaloosa,  the  Bureau  officials  were 
given  an  opportunity  to  meet  the 
members  of  the  faculty  of  the  Univer- 
sity of  Alabama  and  others  interested 
in  mining  development  in  that  terri- 
tory. The  officials  also  were  guests  of 
honor  at  similar  gatherings  at  Birming- 
ham and  at  Anniston.  At  the  latter 
place,  the  party  was  the  guest  of  the 
Southern  Manganese  Corporation.  The 
plant  of  the  company  was  inspected. 
It  includes  two  electric  furnaces  which 
are  operating  on  ferro-phosphorus. 
Phosphoric  acid  is  a  by-product.  It  is 
planned  to  produce  ammonium  phos- 
phate and  other  phosphorous  compounds 
by  combining  the  phosphoric  acid  with 
the  products  made  in  by-product  coke 
ovens.  During  his  stay  in  the  South, 
Dr.  Cottrell  addressed  the  Alabama 
Technical  Association. 

House  Mining  Committee's 
-\ssistants 

The  Committee  on  Mines  and  Mining 
of  the  House  of  Representatives,  under 
Representative  Rhodes,  its  new  chair- 
man, is  to  have  the  ach-antage  of  the 
services  of  two  assistants  who  are 
familiar  with  mining  operations,  through 
having  been  reared  in  mining  commun- 
ities. The  new  clerk  of  the  committee 
is  Miss  Addie  A.  Hughes,  of  Bismarck, 
Mo.  The  committee  will  also  be  as- 
sisted by  Theodore  Ziske,  Mr.  Rhodes' 
private  secretary,  whose  home  is  in 
Horine,   Mo. 


The  total  of  silver  purchases,  under 
the  Pittman  Act,  was  29,485,647  fine 
ounces  at  the  close  of  business  Dec.  24. 
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Special  London  Letter 

Gold    Situation    Steadily     Worsening — 

Kand  Output  Continues  To   Kail — F. 

M.  .S.  Fixes  Minimum  Tin  Price 

By  W.  .\.  DoMAN 
London,  Dec.  14 — The  gold  party  ad- 
mit that  there  is  pressing  need  for  more 
gold;  and  yet  circumstances  concern- 
ing iti^  getting  arc  decidedly  adverse. 
Though  the  Witwatersrand  maintains 
it»  position  as  the  premier  guM  mining 
cliHtrirt  iif  the  world  the  quantity  of  the 
metjil  produced  monthly  is  grndunlly  on 
the  decline.  Occasionally  there  is  a 
-tpurt,  but  sonirtliing  seems  to  happen, 
lithor  in  a  technical  sense,  or  in  con- 
mcliiin  with  labor,  that  prevents  it 
from  being  continucil.  For  lii<-t  month 
the  output  of  the  mines  of  the  Tirinsvanl 
w»H  only  fi,33,7:i7  o/..,  or  44,000  or.  less 
than  twelve  months  ago,  and  the  ajt- 
gregnte    f<ir   the   eleven   months   of   the 


year  to  date  i.s  l.'>8,4i)0  oz.  less  at  7,621,- 
410  oz. 

Although  the  estimated  selling  price 
is  taken  at  the  same  figure  as  for  Oc- 
tober, i.e..  ir>  IT.-i.  fid.  per  oz.  fine,  the 
gross  value  is  only  £3,723,000.  In- 
vestors have  lost  that  robust  faith  in 
the  share  market  that  they  once  had; 
they  are,  however,  eagerly  looking 
forward  to  the  half  year's  dividend 
announcrnicnts.  Returns  upon  capital 
form  the  true  test  from  the  standpoint 
of  the  pulilic.  but  it  cannot  be  denied 
that  the  k'old  premium  obscures  the 
position.  Dividends  are  not  now  neces- 
sarily a  reflection  of  economy  in  min- 
ing; they  arc  derived  largely  from  ex- 
traneous inrominr"  Only  the  Barnnto 
group  of  .  M'  lo  the  pres- 

ent ili'cl.r  !il    generally 

Hpeiiking  ■■  '"lory.      Van 

Ryn  Deep  sliareliulders  receive  13s.  per 
share  for  the  year  a.s  against  9b.  M.  in 


lilli);  CJovernment  Gold  Mining  .\reas 
raise.^  its  distribution  for  the  twelve 
months  from  7s.  fid.  to  10s.,  and  Wit- 
watersrand Gold  doubles  the  last  year's 
2s.  Larger  dividends  are  also  expected 
from  other  groups,  but  the  public  re- 
mains unmoved.  To  some  extent  this 
may  be  the  result  of  the  general  trend 
of  prices,  for  in  every  market  selling 
preponderates. 

.■\mong  the  F.,  ':       '   Alines 

the    Gechild     !•■  o    be 

opening  up  in  .'in  •  i.tory 

manner,  and  recent  .i.  w  lojuiiciits  art- 
said  to  have  given  it  an  «\lrn  profit 
value  of  approximately  IJ.OOO.OOO.  The 
Goluld,  by  the  way,  w;i.s  President 
Kruger'.s  farm. 

Globe     &     Ph"  pmcnts     to 

which     I     hnvr  ii     previous 

occasions    contp  >'ncouraging 

especially  in  depth  < 'n  No.  14  level  13 
ft.  average  64  .Iwl  ;  .n  No.  16  level  26 
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ft.  driven  average  125  dwt.;  on  No.  18 
level  13  ft.  driven  shovi'  121  dwt.,  and 
less  startling,  though  still  good,  values 
are  obtained  elsewhere.  For  November 
5,759  tons  treated  yielded  7,875  oz. 
giving  a  profit  of  £17,987  with  gold  at 
84s.  an  oz.,  and  the  present  price  is 
nearer  119s. 

In  regard  to  the  efforts  to  stabilize 
tin,  it  is  interesting  to  mention  that  the 
Federated  Malay  States  has  fixed,  tem- 
porarily at  least,  the  minimum  price  for 
Straits  refined  at  $110  a  picul.  This  is 
a  start,  but  how  it  will  work  out 
remains  to  be  seen.  Even  governments 
cannot  overthrow  the  operation  of  eco- 
nomic laws. 

Ever  rising  working  costs  have  neces- 
sitated the  rejection  for  the  present,  by 
the  directors  of  the  Tomboy  mine,  of  a 
large  quantity  of  ore  previously  in- 
cluded in  the  reserves.  A  cut  from 
888,244  tons  to  500,000  is  pretty  drastic. 
Similar  action  is  being  taken  in  other 
directions. 

CANADA 

Ontario 

To     Defer     Sick     Benefit     Scheme     at 

Cobalt— HoUinger  Treating  Larger 

Tonnage 

Cobalt — It  has  been  decided  to  hold 
the  proposed  sick  benefit  scheme  in 
abeyance  for  a  time  owing  to  the  un- 
certain conditions  now  prevailing.  It 
is  thought  that  if  the  fund  were  put 
into  operation  at  present  the  compara- 
tively small  number  of  men  now  em- 
ployed would  not  provide  sufficient 
funds  to  demonstrate  the  feasibility  of 
the  scheme.  The  organization  will  be 
known  as  "The  Cobalt  Mines,  Mills  & 
Power  Co.'s  Employees  Sick  Benefit 
Fund." 

A  new  company,  entitled  the  Ruby 
Co-operativf  Cobalt  Mines,  Ltd.,  has 
Leen  organized  with  a  capitalization 
of  $1,500,000  to  take  over  and  operate 
the  Ruby  mine  in  Bucke  Township. 
'Clifford  H.  Moore,  of  Cobalt,  is  presi- 
^lent. 

•  Porcupine — Owing  to  the  use  of  its 
auxiliary  equipment  the  Hollinger  Con- 
solidated has  latterly  been  able  consid- 
erably to  increase  the  tonnage  of  ore 
treated,  as  high  as  2,400  tons  having 
been  handled  in  24  hours,  as  compared 
with  the  daily  average  of  bftween  1,700 
and   1,800  ton»  in  November. 

The  annual  report  of  the  Keora 
Porcupine  shows  that  the  oulcroiiping 
vein  had  been  proved  up  by  diamond 
drilling  to  the  depth  of  1,000  ft.,  the 
gold  content  at  that  depth  confirming 
the  value  of  $G  obtained  from  surface 
Mampling.  In  addition  2,000  ft.  of 
diamond  drilling  has  rcRulted  in  im- 
portant discoveries. 

Kirkliind  Lake— Thr-  Lake  Shore  dur- 
ing N'lVi-mbiT  treated  1,810  toRH  of  ore 
with  a  ri'covery  of  %V.> ,'.;'.','.) ,  being  an 
iivernge  of  $27.25  per  ton.  The  nhaft 
had  reached  a  depth  of  504  ft.  at  the 
end  of   November. 

Mining  operations  at  the  Teck  HughcB 
have  been  suspended  for  a  week  owlnfr 
to  n  brokin   hoist. 


British   Columbia 

Trail — Shipments  received  at  the 
Consolidated  smelter  during  the  week 
ended  Dec.  14  totaled  9,093  tons.  Ship- 
pers were  as  follows: 

Wet 

Mine  Location  Tons 

Bluebell,  Riondel   222 

Canada  Copper,  Allenby   30 

Florence,   Princess  Creek    172 

Josie,  Rossland   285 

Knob  Hill,  Republic 53 

North  Star,  Kimberley 165 

Silver  Bear,  Zwicky   21 

Society  Girl,  Moyie    19 

Company    Mines    8,126 

ARIZONA 

Arizona  Commercial  Cuts  Black   Hawk 
Vein 

Douglas — The  order  of  the  Mexican 
government  lifting  export  duties  from 
ores  and  copper  is  retroactive  to  Dec. 
1,  according  to  advices  received  at 
Agua  Prieta  by  Antonio  G.  Rivera, 
chief  of  the  customs  service  at  that 
point.  The  export  duty  is  not  to  be 
restored  as  long  as  copper  remains  be- 
low 15c. 

A  fire  in  the  change  room  of  the 
Copper  Queen  smelter  at  Douglas  did 
.^2,000  damage  recently,  the  destruction 
embracing  a  wooden  structure  and 
niuch  clothing,  the  property  of  the  em- 
ployees. 

Clifton — The  property  of  the  Sierra 
de  Oro  Mining  Co.  on  the  San  Francisco 
River,  above  Clifton,  has  been  sold  under 
execution  to  Dell  M.  Potter,  of  Clifton, 
owner  of  the  adjoining  Consolation 
mines.     His  bid  was  $22,338  and  costs. 

Jerome — Since  Dec.  13  Jerome-Su- 
perior has  been  idle  and  has  filled  vdth 
v/ater  to  the  700  level.  Most  of  the 
stock  is  held  in  Los  Angeles,  where,  on 
Nov.  24,  a  meeting  of  insurgent  stock- 
holders was  held  that  censured  the 
management  of  George  Mitchell  as  ex- 
travagant and  that  elected  G.  A. 
Kobold  as  president,  L.  J.  Selby  as  sec- 
retary-treasurer, and  James  A.  Brower, 
William  Steel,  Frank  A.  Flory,  E.  C. 
Joannes  and  Gussie  EgelhofF-Rundell. 
Thereafter  in  Jerome  was  held  a  joint 
meeting  of  the  factions.  Of  the  out- 
standing 1,:!00,000  shares  1,161,479 
were  represented.  The  insurgents  rep- 
resented (;20,495  shares  but  there  was 
a  split  on  the  last  day  of  the  three-day 
quarrel,  the  Californians  withdrawing, 
leaving  the  old  management  still  in  the 
saddle  locjilly.  This,  it  is  claimed,  left 
no  quorum  that  could  act  with  legality. 
Later,  in  Los  Angeles,  the  old  board, 
represented  by  Melville  Fraser,  G.  D. 
Case  and  George  Mitchell,  claiming 
legally  to  be,  respectively,  president, 
secretary-treasurer  and  manager,  en- 
tereil  suit  to  declare  void  all  conclusions 
of  the  Nov.  24  meeting  and  to  restrain 
the  inyiiri'i'nts  elected  from  assuming 
nny  lilN'  Id  the  offices  claimed.  Ther<' 
also  Wire  made  charges  of  conspiracy 
and  the  utterance  of  malicious  and 
libelous  Htiitements  concerning  the  old 
directors. 

For    the     fourth     time     in    as     manv 


.years  no  quorum  was  mustered  at  the 
annual  meeting  here  of  the  Green  Mon- 
ster Mining  Co.,  which  owns  a  very 
large  expanse  of  undeveloped  ground 
near  Jerome.  Nothing  more  than  as- 
sessment   work    is    being   done. 

Prescott — In  the  Yaeger  Canyon 
mine  of  the  Shannon  Copper  Co.  de- 
velopment work  on  the  900  level  is 
being  pushed  on  a  drift  now  700  ft. 
long,  following  a  good  vein.  A.  L. 
Ferris  is  in  charge. 

United  Arizona  ground,  south  of 
Mayer,  again  is  being  diamond  drilled, 
heavier  equipment  having  been  in- 
stalled. The  work  under  contract  will 
continue  about  four  months. 

At  the  Union  mine,  W.  H.  F.  Jones, 
in  charge,  states  that  a  50-ton  reduc- 
tion plant  is  to  be  purchased  to  replace 
a  small  plant  that  has  not  proved  ef- 
fective. 

Phoenix — New  hoisting  equipment  is 
being  installed  on  the  Ranier  property, 
near  Wenden.  When  this  is  finished 
the  main  shaft,  No.  3,  now  468  ft. 
deep,  will  be  sunk  to  800  ft.  Good  ore 
for  shipment,  is  being  taken  from 
shaft  2. 

New  hoisting  and  compressor  equip- 
ment is  being  planned  by  the  Queen 
Creek  Copper  Co.,  of  Superior,  a  cor- 
poration financed  largely  by  Dundee- 
Arizona  interests.  Electric  power  has 
been  contracted  for  to  be  delivered  after 
March  1. 

Globe — Arizona  Commercial  is  re- 
ported to  have  cut  the  Black  Hawk  vein 
on  the  400-ft.  level  and  to  have  passed 
through  the  ore.  This  is  said  to  be  10 
ft.  wide  averaging  5J  per  cent  copper. 
It  is  said  that  this  vein  had  not  hereto- 
fore been  considered  to  carry  commer- 
cial ore  in  Arizona  Commercial  ground. 
The  companies  operations  were  recently 
suspended  indefinitely. 

The  Continental  Commission  Co., 
operating  the  Seventy-nine  mine  near 
Winkelman,  has  shipped  to  El  Paso  70 
carloads  of  lead-silver  ore.  Lee  Reagan, 
president  of  the  corporation,  states  that 
the  last  carload  netted  $1,200. 

COLORADO 

Rich  Ore  Opened  in   Rose  Nicol — V.  S. 

Zinc  Converfing  Smelter  Into 

Oxide  Plant 

Cripple  Creek — A  promising  orebody 
has  been  opened  on  the  lOlh  level  of 
the  Rose  Nicol  property  which  is  being 
developed  by  the  Reva  Gold  Mining  Co. 
Samples  of  high-grade  ore  assay  over 
$1,000  a  ton  in  gold,  and  about  $10  in 
silver. 

iMagnolia — The  shaft  of  the  Senator 
Hill  mine  is  being  sunk  from  the  250 
ft.  to  the  1,000-ft.  level  by  the  Utah 
Metals  Co. 

\\'ard — The  Puzzler  property  has  been 
li-.'iscd  to  the  Bond  .Syndicate  Leasing 
Co.,  which  has  also  remodeled  the 
Strong  mill  to  treat  ores  from  mines 
;ind  dump  in   the  Wnnl  district. 

Piielilo— The  United  States  Zinc  Co. 
is  converting  its  smelter  into  a  zinc 
oxi<le  plant.  One  unit  has  already  been 
convc^rteil   at   an   initial  cost   of  $10,000. 
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II  the  experiment  proves  successful,  the 
entire  plant  will  be  so  converted. 

Ouray — The  Eurades  company  has 
cut  its  force  by  half  because  of  the  high 
cost  of  operating  This  property  was 
being  actively  developed,  though  no  ore 
was  going  to  market  A  vein  of  con- 
siderable size  was  recently  discovered 
and  is  being  developed;  this  ore  is  ex- 
pected to  warrant  the  erection  of  a  mill 
in  the  spring. 

The  Lundberg-Wilfley  Lease  at  the 
Barstow  has  opened  up  a  very  good 
body  of  gold-bearing  quartz  associated 
with  sulphide  ore  of  milling  grade. 
This  ore  is  being  stoped  and  further 
developed  and  will  be  milled  in  the 
spring.  Practically  all  other  lessees, 
except  the  Krisher  lease  on  the  Moun- 
tain Top  and  the  Luna  lease  on  the 
Wedge,  have  quit  work,  awaiting  rea- 
sonable freight  and  treatment  rates. 


the  extensive  workings  above  that  point 
and  the  fact  that  it  was  also  necessary 
to  unwater  the  adjoining  Kennedy  mine 
to  a  similar  depth  because  of  the  two 
properties  being  connected.  Upon 
reaching  the  3,900  the  fears  of  the  man- 
agement regarding  caved  ground  were 
realized  so  some  extent.  At  that  point, 
the  large  electric  hoist,  a  duplicate  of 
the  surface  hoisting  plant  and  the  larg- 
est underground  hoist  on  the  Mother 
Lode,  was  stationed.  This  underground 
plant  made  possible  the  operations  con- 
ducted successfully  at  greater  depth. 
V.  S.  Barbarini,  the  newly  appointed 
superintendent,  is  in  charge. 

San  Francisco— .James  D.  Colt,  of 
Boston,  has  been  appointed  receiver  for 
the  New  Idria  Quicksilver  Mining  Co. 
This  is  the  result  of  a  friendly  suit 
brought  against  the  company,  which  is 
in   financial  difficultv. 


a  gold  prospect  23  miles  south  of  Gold- 
field  and  named  by  them  the  Gold  Hill 
mine,  but  known  as  the  Railroad 
Springs  property.  It  has  a  wide  vein 
showing  some  low-grade  gold-copper 
ore.  The  Goldfield  Cons,  has  resumed 
the  practice  of  leasing  on  a  low  royalty 
basis. 

Leadville — Fire  damage  in  the  main 
tunnel  of  the  Leadville  Mines  Co.  is 
being  repaired,  but  some  of  the  ma- 
chinery must  be  replaced.  Station  sets 
were  burned  out  and  the  blower  and 
small    hoist   damaged. 

Eureka — The  Holly  pilot  mill  will  not 
be  completed  until  spring,  owing  to  de- 
layed delivery  of  equipment,  according 
to  a  recent  announcement.  Most  of  the 
smaller  properties  and  prospects  are 
closed  for  the  winter. 


'fi:i;  \-i-h  i\.- 
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CALM  OK.M  A 
Mulkeley     WpIIh    (  I<w(s     Deal     for     Kre- 

monl    (iinHolidiited — Argonaut    In- 
walercd   HfIoh    :<,900   Level 

.Sutler  (reek — The  Fremont  Consoli- 
dated Mines  in  the  Drytown  mining  dis- 
trict i.H  to  be  given  an  opportunity  to 
prove  its  value.  The  deal  pending  for 
itM  purchase  by  Bulkeley  Wells  has  been 
closed  and  mining  operation.s  have  al- 
ready been  started.  This  property  lies 
u  mile  and  a  half  north  of  .\mador 
City,  and  comprises  four  mining  claims, 
namely:  the  Cover,  North  (iover.  p're- 
mont  and  Loyal  \ahU\  h  length  of  over 
4,000  ft.  on  the  lode.  It  has  been  de- 
veloped by  two  shafts,  the  Covit  being 
LWK)  ft.  deep  and  the  Fremont  about 
:i,0<MI.  Thi'se  shafts  are  connected  on 
the  l,r>(M)-fi,  Irvel.  Kclwin  lllgginn  in 
general  maniiger,  and  H.  I.  Moxitic 
superintendent. 

Jiickdon  — The  water  in  the  Argonaut 
mine  shaft  hnx  been  lowered  to  n  point 
below  the  3,»00-ft.  level,  which  in  con- 
nidrreil  very  goo<l  headway  ronnidcring 


NKV  ADA 
(i<ildtield     l)e\elopmenl     Huys     Kailroad 

.Sprinn^    l'ro|>ert>  —  liepairing    Fire 
Damage  at  Leadville 

Virginia  Cily — The  number  of  min- 
ers employed  in  the  Comstock  district 
is  increasing  as  olil  mines  are  reopened 
and  new  enterprises  launche<L  The 
projected  10,000ft.  haulage  tunnel  of 
the  United  Cimistock  Mines  Co.  has  ad- 
vanced nearly  :tOO  ft.  from  the  portal, 
the  rompre^.sllr  plant  has  been  finished, 
the  mill  <ilc  is  bring  prepare<l  for  con- 
struction anil  a  spur  track  is  being 
built  from  the  Virginia  &  Tnickee  Rail 
road  to  the  mill  site. 

(Joldfiel.l--  Ihe  C.ddli.ld  Dovelopment 
Co.  has  ,,  Imqui-licd  to  the  ColdrteM 
Consolidiili'd  Mini's  «'o  its  leases  on  the 
LOOOton  mill  and  the  mines  of  the  lat 
l«  r  company.  Tbi'  development  com 
pany,  flnanretl  by  MSsessmentii  on  the 
stfH-k,  is  siiiil  I"  ^  ivi.  expended  more 
than  ».T2r.,nno.  in.  1  1  ling  »4i;.000  for  mill 
repairs.  The  olllrers  have  purrhiiso<< 
with   funds   received   from   assessments 


Tonopah — The  latest  bullion  ship- 
ments reported  from  the  mines  of  the 
Tonopah  district  are:  Tonopah  Bel- 
mont, $109,076;  West  End,  $5r>.770,  and 
Tonopah  Extension,  JfiT.OOO.  This  rep- 
resents the  clean-up  fnv  the  latter  half 
ol   November  for  these  respective  mines. 

In  the  West  End  development  work 
is  being  done  on  three  veins,  the  West 
End.  Ohio  and  Foot  wall  veins,  with  no 
special  changes.  Work  is  being  per- 
formed from  the  :i00.  100,  .^00,  000  and 
KOO  levels.  Active  work  is  being  done 
from  the  Ohio  shaft  SOO  level  In  Tono 
pah  ""(>"  ground.  Formation  is  fa- 
vorable with  no  discoveries  as  yet. 
West  End  tonnage  t"  mill  was  about 
LfiOO  tons  and  development  tot«Ie<l 
about    Ifif)  ft.  for  the  past  week. 

Dlvidi-— Development,  .specially  on 
the  lower  levels,  continues  favorable  at 
the  Tonopah  Divi.le.  On  the  800  level, 
where  the  vein  has  bet-n  drifted  on 
southeasterly  for  over  1.".0  ft.,  the  Inst 
HO  ft.  of  which  8\ernt:ed  $36  per  ton, 
rrossculting    has    been    started    to    the 


36 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  1 


north  and  south.  This  oreshoot  does 
not  show  on  the  585  level,  which  is  the 
next  level  above,  and  the  management 
is  very  optimistic  regarding  territory 
to  the  southeast  of  the  present  face. 
On  the  1,000  level  no  commercial  ore 
has  as  yet  been  found,  although  values 
up  to  $6  per  ton  are  common.  The  de- 
velopment on  the  165  level  failed  to 
disclose  anything  new  of  importance. 
Daily  shipments  of  about  50  tons  of 
ere  of  good  grade  are  being  made  to 
the  Belmont  mill  at  Tonopah. 

The  Tonopah  Dividend  has  started  a 
crosscut  from  the  400  level  of  the  new 
shaft  to  cut  a  vein  about  100  ft.  dis- 
tant. If  this  ledge  shows  no  values 
when  cut  the  company  plans  to  resume 
work  from  the  850  level  of  the  old 
shaft. 

The  Kemick  Divide  is  making  fair 
headway  in  its  crosscutting  work  from 
the  900  level.  The  south  crosscut 
toward  the  Hasbrouck  has  made  a  total 
progress  of  150  ft.  in  Divide  breccia. 
This  crosscut  should  cut  the  Hasbrouck 
vein  at  about  600  ft.  The  crosscut 
toward  the  Revert,  which  is  being  run 
to  cut  the  Revert  vein  developed  to  a 
depth  of  400  ft.,  has  also  been  making 
excellent  headway  in  the  Divide  breccia 
formation. 

The  Gold  Zone  is  shipping  about  15 
tons  of  ore  per  day  from  a  stope  on 
the  711  level.  Limited  development 
work  is  being  done. 

Manhattan — The  West  orebody,  re- 
cently cut  on  the  500  level  of  the  White 
Caps  mine,  has  been  proved  to  be  12 
ft.  wide  for  a  distance  of  41  ft.  with 
ore  in  the  face  of  the  drift,  and  an 
average  value  of  $23  per  ton.  The  ore 
is  stated  to  be  highly  siliceous  and 
easily  treated.  Crosscutting:  has  been 
started  from  the  300  and  800  levels 
in  an  effort  to  pick  up  the  upward  and 
downward  continuation  of  this  orebody. 
It  is  stated  that  if  developments  on 
these  levels  are  at  all  favorable  mill- 
ing operations  will  be  resumed. 

MONTANA 

Kutte    &    Superior's    Black    Rock    Mill 

.Shuts  Down — Tuolumne  Deepening 

Main   RanKi-   Shaft 

Butte — Old  fires  which  have  been 
burning  in  the  Anaconda  mine  for  more 
than  twenty  years  broke  out  the  past 
week  on  the  6th,  7th  and  8th  levels, 
proving  stubborn  for  a  time.  They  were 
brought  under  control  after  several 
'lays  of  effort; 

All  operations  have  bfcn  suspended 
at  the  Black  Rock  concentrator  of  the 
Butte  &  Superior  and  only  development 
work  is  being  done  in  the  mine  at  the 
present  time. 

Operation.H  at  the  East  Butte  mine 
and  smelter  will  continue  until  the  cop- 
per situation  become.^  such  that  the 
metal  is  unsalable  when  operation  will 
be  suspended,  according  to  a  statement 
made  by  Oscar  Rohn,  general  manager. 
About  300  tons  of  ore  is  being  hoisted 
daily,  averaging  more  than  5  per  cent. 
The  East  Butte  employs  a  system  of 
underground  sorting  which  is  proving 
very  economical. 


Sinking  of  the  Main  Range  shaft  of 
the  Tuolumne  Copper  Co.  from  the 
1,200-ft.  level  was  started  last  week 
with  the  2,000-ft.  level  as  objective. 
The  shaft  is  being  carried  down  with 
two  main  working  compartments  and 
a  manway.  On  the  1,200-ft.  level  the 
Tuolumne  has  a  zone  50  ft.  wide  well 
seamed  and  streaked  with  fine  veinlets 
of  ore  through  a  manganese  gangue, 
and  it  is  the  belief  of  the  Tuolumne's 
engineers  that  this  body  with  depth 
affords  a  good  chance  of  becoming  com- 
mercial ore.  In  addition  to  this  body 
the  ore  deposit  on  the  1,200  ranged 
in  width  from  8  to  20  ft. 

Bullion  production  of  the  Barnes 
King  Development  Co.  for  November 
was  $22,602.97  from  the  Shannon  mine 
and  $2,400  from  lessees  who  are  oper- 
ating the  North  Moccasin  property. 
Shannon  tonnage  was  2,309  averaging 
$9.80  per  ton.  Breakage  of  the  gears 
of  the  Shannon  rope  tramway  in 
November  stopped  shipments  of  ore  to 
the  mill  until  about  the  middle  of  last 
month. 

UTAH 

Utah  Copper  Cuts  Wages — Grand 
Central  Shuts  Down 

Eureka — Shipments  from  the  Tintic 
district  for  the  week  ended  Dec.  18 
totaled  180  cars  as  against  179  the  week 
before.  Work  has  been  started  by  the 
Tintic  Standard  on  a  third  shaft,  to 
have  four  compartments.  It  will  be  6 
X  18  ft. 

Mammoth — The  Grand  Central,  which 
recently  has  been  shipping  at  the  rate 
of  about  a  car  of  ore  daily,  has  closed 
dowTi,  owing  to  unfavorable  metal 
prices  and  heavy  costs,  which  prevent 
profitable  operation. 

Salt  Lake  City— The  Utah  Copper  Co. 
has  posted  an  announcement  of  a  wage 
reduction  of  $1  a  day  for  skilled  labor 
and  85e.  for  unskilled  labor,  effective 
Jan.  1. 

Park  City — Shipments  for  the  week 
ended  Dec.   18  amounted  to  1,908  tons. 

The  225-ton  mill  of  the  Glen-Allen  is 
being  warmed  up  and  will  begin  oper- 
ations, it  is  stated,  at  the  rate  of  100 
tons  a  day.  The  foundations  are  fin- 
ished for  the  flotation  plant,  which  is 
to  consist  of  five  Jones-Belmont  ma- 
chines, and  within  a  month  or  six  weeks 
it  is  expected  that  it  will  be  put  in 
operation. 

IDAHO 

C(fur  d'Aleno  District 

Planning    Railroad   Extension    Up   Pine 

Creek 

I'ine  Creek — An  engineer  of  the  O.- 
W.  R.  Si  N.  Co.  recently  visited  .  the 
right  (if  way  for  the  proposed  exten- 
sion of  the  Pine  Creek  branch  and  is 
(|Uolcfl  as  saying  that  the  railroail  com- 
pany Iki'1  entered  into  an  agreement 
with  the  Milwaukee  Lumber  Co.  to  ex- 
tend the  hranch  to  the  forks  of  the 
creek,  about  three  milr^s  from  the  end 
of  the  present  two  miles  of  track,  and 
thence  up  the  west  fork  four  miles  to 
the  timber  holdings  of  the  lumber  com 


pany,   the    Milwaukee   company   having 
guaranteed  a  certain  tonnage. 

Mullan — The  Midnight  Mining  Co.  is 
driving  a  raise  from  its  north  drift 
to  the  surface,  a  distance  of  1,100  ft. 
The  first  200  ft.  is  on  the  vein  and  from 
that  point  it  is  being  extended  verti- 
cally, the  total  distance  now  accom- 
plished being  400  ft.  In  the  280-ft. 
drift  there  is  considerable  lead-silver 
ore  also  in  the  raise.  Crosscuts  will  be 
run  to  the  vein  every  100  ft.  The  Mid- 
night is  controlled  by  Jones  &  Baker, 
of  New  York. 

The  Gold  Hunter  Mining  &  Smelt- 
ing Co.  has  taken  a  bond  and  lease 
on  the  Paymaster  group  of  three 
claims,  which  joins  the  Hunter  on  the 
west.  The  Paymaster  is  owned  by  the 
estate  of  the  late  Thomas  L.  Greenough. 

Big  Creek — The  Sunshine  Mining  Co., 
which  ovsms  what  was  formerly  known 
as  the  Yankee  Boy  and  Yankee  Girl 
properties  on  Big  Creek,  has  started  the 
construction  of  a  50-ton  mill,  which  is 
to  be  completed  in  about  three  months. 

MINNESOTA 

Mesabi    Range 

Minnesota  Steel  Co.'s  Plant  Ready 
Next  Fall 

Hibbing — The  Mahoning  Ore  &  Steel 
Co.  has  decided  to  reconsider  its  deci- 
sion to  erect  twenty  new  dwellings  at 
its  Mahoning  Location  until  a  later 
date.  The  contract  was  to  be  let  this 
past  week  but  due  to  the  weather  and 
market  conditions  the  company  has  de- 
cided that  the  existing  conditions  war- 
rant a  delay  of  several  months.  The 
company  has  already  greatly  improved 
its  present  houses  by  the  addition  of 
bathrooms  and  basements. 

In  the  general  uncertainty  in  the 
steel  trade,  it  is  generally  believed  in 
the  Lake  Superior  district  that  ore 
quotations  for  1921  will  not  be  fixed 
for  several  weeks. 

Duluth — It  is  contemplated  that  the 
completion  of  the  Minnesota  Steel  Co.'s 
plant  at  Duluth  will  be  accomplished  by 
next  fall  as  orders  have  been  received 
from  the  headquarters  of  the  United 
States  Steel  Corporation  to  rush  the 
new  construction  work.  These  orders 
ai-e  relative  to  the  wire,  nail  and  sheet 
mills  and  it  is  rumored  that  a  plate  mill 
of  sufficient  capacity  to  meet  the  re- 
(luirenients  of  the  Northwest  in  this 
product  will  also  be  included  in  the  con- 
struction program  and  orders  to  this 
I'ffect  are  expected  in  the  near  future. 
Work  has  also  been  started  upon  the 
erection  of  an  addition  to  the  hot-bed 
building  and  upon  the  extension  to  the 
power  plant  building.  The  present 
force  employed  by  the  steel  company's 
plant  in  its  operating  departments  and 
in  the  new  construction  work  is  close 
to  3,200  men.  This  is  the  largest  num- 
ber of  men  that  has  been  employed 
by  the  company  and  the  contractors  for 
over  three  years.  With  the  completion 
of  the  new  departments,  a  force  of  ap- 
jiroximately  4,500  men  will  be  employed 
in    the   regular   operation    of   the   plant. 
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The  Market  Report 


Daily 

Prices  of  Metals 

Copper.  N.  Y. 
net  refinery* 

Tin                       1                        Lead 

Z-nc 

Deo 

99  Per  Cent 

Straits        j         NY. 

St.L. 

Eleotrolytio 

23 
24 
25 

12.75®  13. 00 

12.75 

29.50 
29.00 

'29.00 
29.50 
30.00 

32.50@33.00  4.50@4.75 
32.75@33.00  4.50@4.75 

4.50@4.65 
4.50@4.6S 

S.70 
S.60 

27 
28 
29 

12.75 
12.50@12.75 
12  50@12.75 

32.75@33.d0  4.56@4.75 
33.00@33.5O  4.50@4.75 
33.50@34.00  4.50@4.75 

4  50@4.6S 
4.50@4.65 
4.50@4.65 

5.  SO®  5. 60 
5.65 
5.70 

•Thc-se  prices  correspond  to  the  following  quotations  for  copper,  "delivered":  13 
©13.25,  "^13.    13.    12.75@13,    and    12.75@13c.  ,    ,  .  ,    »     v,=oH 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
senerally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
U?e  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constitutmg 
Jh»  n^ior  markets  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
?l?th?  normal  basing  point  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  IsTorJimonrsZ  ■■delivered."' which  means  that  the  seller  pays  the  freight  from 


The  above  table  gives  the  closing  quotations  on  the  London  Metal   Exchange.    All 
prlcee  In  pounds  sterling  per  ton  of  2,240  lb. 

Silver  and  Sterling  Exchange 


London 


-A««»»«^    Kw   tTandv   *   Hiirmrtn    and   are   In   cents  per 

New  York  quotations  are  as  "^POrted  by   Handy  &   Harm,  _    ^^^^    ounce  of 

troy  ounce  of  bar  silver.  999  fine.     London  quotations  .u. 
sterling  silver,   925   Hne. 


Metal  Markets 

New  York.  Dec.  29.  1920 

The  meUtl  market  was  as  liull  uh 
usual  during  the  last  week,  and  in  (feii- 
eral  iii>  interest  was  taken  by  either 
buyers  or  sellers.  It  is  fashionable  to 
lay  the  quietness  to  the  holiilays,  and 
this  excuse  may  be  offereil  for  variety. 
Consumers  are  not  disposed  to  buy  raw 
materials  until  demand  for  their  prod- 
ucts improves.  beinK  willing  to  take  a 
chance  on  pri<'es  at  that  indeCinite  time. 
The  I-ondon  market  was  dosed  on 
Kriday,  the  24lh.  and  Monday,  the  ;i7th. 
ns  well  as  on  Christmns,  When  tradinn 
was  re.Humed  on  Tuesday,  prices  held 
steady,  with  n  marked  advance  in  zinc, 
followed  by  another  today. 


Copper 
The  larire  producers  report  no  busi- 
ness at  their  holding'  price  of  14c.  de- 
livered, hut  feel  tliat  a  reduction  at  this 
time  would  avail  nothinjc.  for  smaller 
interests  would  cut  still  lower,  and  con- 
sumers, expecting  further  reductions, 
would  continue  to  buy  only  for  immedi 
ate  needs.  The  small  quantity  of  copper 
needed  to  supply  the  present  demand 
can  be  obtained  for  IJ.TiV.  delivered, 
for  spot  meUl.  and  i:i.2!»c.  for  delivery 
as  late  as  th.-  secon<l  quarter.  Some 
small  lots  have  been  sold  to  both  do- 
mestic and  foreik'n  .  i>nsumer8  at  these 
prices,  hut  it  is  nuliKely  that  any  larire 
amounU  could  !■  •  >  cured  except  at  an 
advance.  At  auction  on  the  N,  Y. 
Metal  KxchnnKe  yesterday,  a  50-ton  lot 


brought  only  12.35c.  We  understand 
that  no  change  in  price  policy  is  con- 
templated in  marketing  the  porphyry 
output  under  the  arrangements  men- 
tioned last  week. 

Lead 

The  A.  S.  &  R.  official  price  remains 
at  4.75c.  Xew  York  and  St.  Louis. 

Reports  in  the  press  continue  to  give 
lead  prices  as  low  as  4.45c.  New  York 
and  St.  Louis,  but  we  are  unable  to  con- 
firm them,  and  sales  even  at  4.50c.  are 
insignificant.  This  price  is  asked  by 
one  interest  for  spot  metal,  for  which 
there  is  no  demand.  Metal  for  delivery 
as  late  as  May  has  been  sold  for  4.75c., 
and  one  large  lot  (for  these  times)  of 
a  favorite  brand  was  sold  for  January 
shipment  at  5c.  New  York.  The  market 
may  be  said  to  be  steady  at  the  present 
prices,  with  a  disposition  to  ask  a 
slightly  increasing  premium  for  futures. 

Preliminary  production  figures  which 
we  have  compiled  indicate  that  the 
United  States  production  for  1920  will 
be  slightly  greater  than  that  for  1919. 

Zinc 
With  London  stronger  since  the  holi- 
day, domestic  prices  have  shown  an  up- 
ward trend  after  the  depression  of  last 
week,  which  was  due  to  threatened  im- 
ports. Under  present  conditions  the 
European  price  dominates  the  market. 
Before  the  advance  in  London,  zinc 
from  Europe  for  future  delivery  was 
offered  in  Baltimore  by  brokers  as  low 
as  5.45c.  The  amount  of  business  done 
was  small,  however,  and  at  the  same 
time  better  prices  could  be  secured  for 
known  domestic  brands.  Production 
continues  to  be  curtailed,  owing  entirely 
to  the  fact  that  demand  is  very  poor 
and  not  to  any  desire  to  stop  pri>duction 
temporarily  in  order  to  establish  a  new 
and  lower  wage  scale.  Most  of  the 
local  mushroom  concerns  which  were 
established  during  the  last  two  years  to 
trade  in  zinc  have  been  put  out  of  busi- 
ness by  the  recent  depression. 

Tin 

The  tin  market  was  hardly  active 
enough  to  establish  quotations,  espe- 
cially on  Friday  and  Monday,  when, 
with  London  closed,  sellers  were  toUlly 
at  sea.  It  is  fortunate  that  this  condi- 
tion does  not  happen  ofU'n,  and  it  must 
have  been  a  relief  to  local  sellers  to 
have  the  Tuesday  caldes  show  n  slijtht 
advance.  The  price  of  ".•;•  per  cent  Un 
declined  slightly  on  1- riday  in  the  face 
of  a  rise  in  Straits.  ,.winu'  to  a  little 
competition   from   ('liin<    >    im. 

Straits  tin  for  fulur.    .Idwory: 
•IM.  m  MUrtiSJc;  i;itii. :;.;  .Mi(.ii;<4c.; 
:w.f.(i(,.  :iJc.;    28th,    .i:i  7n(a'34c.; 
:u..Mi,.i  :;.v. 

.Vrnvuls   of  tin   in    '""B   tons: 
,^■^.1,  Straits.  ^V,;  27th.  London,  50. 


Pec, 
27th. 
29th. 

Dec. 
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Silver 

For  the  last  week  the  market  has 
been  very  quiet,  due  to  the  holiday  sea- 
son, and  this  condition  will  probably 
continue  into  the  new  year.  Prices 
have  improved  during  this  period  de- 
spite small  business,  and  today's  Lon- 
don price  of  43d.  is  the  highest  quota- 
tion since  Dee.  8.  Buying  for  China 
account  is  reported  as  responsible  for 
the  rise. 

Mexican  Dollars— Dec.  23d,  48i;  24th, 
49-::;   27th,  4Sh;   28th,  491;   29th,  50. 

Gold 

Gold  in  London:  Dec.  23d,  115s.  8d.; 
24th,  116s.  Id.;  28th,  116s.  lOd.;  29th, 
116s.  9d. 

General  stock  of  money  in  the  United 
States,  Dec.  1:  Gold  coin  (including 
bullion  in  Treasury),  $2,761,338,519; 
standard  silver  dollars,  $269,857,494; 
subsidiary  silver,  $266,609,065;  United 
States  notes,  $346,681,016;  Federal  Re- 
serve notes,  $3,663,.592.795;  Federal  Re- 
serve Bank  notes,  $239,569,800;  Na- 
tional Bank  notes,  $74,010,797;  total, 
$8,281,659,486.  The  principal  change 
from  Nov.  1  was  in  gold  coin,  which  in- 
creased $22,294,953. 

Foreign  Exchange 

Only  slight  changes  have  occurred  in 
the  value  of  foreign  money  during  the 
last  week,  and  the  market  has  been 
featureless.  On  Tuesday,  Dec.  28,  francs 
were  5.81c.;  lire,  3.34.,  (a  new  low); 
and  marks,  1.3.55c.  New  York  funds  in 
Montreal  declined  from  the  recent  high 
to  16J  per  cent  premium.  The  present 
rates  are  causing  grave  concern  to 
Canadian  importers.  The  balance  of 
trade  is  only  a  little  more  against  that 
country  than  normally,  but  the  state  of 
sterling  exchange  makes  it  impossible 
to  clear  unfavorable  balances  through 
London,  as  was  done  before  the  war. 
Until  sterling  increases  in  value  or 
Canadian  exports  to  this  country  more 
nearly  balance  imports,  the  premium  on 
American  funds  is  likely  to  continue 
upward.  Increased  shipments  of  gold 
are  said  to  be  unlikely. 

Other  Metals 

Aluminum — List  prices  of  28.3@28.5c. 
are  purely  nominal.  Metal  may  be  had 
at  22@25c.  per  lb. 

Antimony  —  C'hineae  and  Japanese 
brands,  5}(S)5ilc.;  market  (luiet.  W.C.C. 
brand,  6}(3)6Jc.  per  lb.  Cook.son's  "C" 
grade,  9Jc.  Chine.se  needle  antimony, 
lump,  nominal  at  4ic.  per  lb.  Stand- 
ard powdererl  needle  antimony'  (200 
mesh  I,  Idolic.  per  lb. 

White  antimony  oxide,  Chinese, 
guaranU-ed  99  per  cent  Sb,0„  whole- 
sale lots,  7c. 

BiMmuth— $2.40  per  lb..  .500-lb.  lots, 
»nd   $2.42   per   lb.,   100-lb.   lots. 

Cadmium — Nominal,  $1.40  per  lb. 

Cobalt— .MeUl,  $6  per  lb.;  black  oxide, 
$4.10  per  lb.;  sulphate,  $1.(;(>. 

Iridium — Nominal,    $325    per   o/.. 

MsKneflium  —  Crude,  M>  per  cent, 
H.-U  per  lb.  f.o.b.  Philadelphia. 


'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c.,  f.o.b.  Bayonne,  N.  J. 

Monel  Metal — Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium— Open  market,  $70(a$80  per 
troy  oz. 

Palladium — $75  per  oz. 

Platinum — Firm  at  $75  per  oz. 

Quicksilver — Nominally  $50  per  75- 
Ib.  flask,  with  second-hands  selling  as 
low  as  $47  per  75-lb.  flask.  San  Fran- 
cisco  wires   $47@$50.   Dull. 

'Rhodium— $200(§)$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal — Wire,  $35(S)$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
Cr^On  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  55@60c.  per  unit.  New 
York.  California  concentrates,  50  per 
cent  CnOa  and  upward,  60(S)65c. 

'Manganese  Ore — 40@45c.  per  unit, 
.seaport;  chemical  ore  (MnOs)  $60@$65 
per  gross  ton,  lump;  $75@$80  per  net 
ton,  povVdered. 

Molybdenum  Ore — 85  per  cent  M0S2, 
55@60c.  per  lb  of  contained  sulphide, 
New  York. 

'Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  40c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiO„  l.',@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiO,,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

'Tungsten  Ore — Scheelite,  60  per  cent 
WOi  and  over,  per  unit  of  W0„  $4(S' 
$4.50,  f.o.b.  mines;  wolframite,  60  per 
cent  WO,  and  over,  per  unit  of  WO,, 
$3..50,  in   New  York. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining li  per  cent  U.O.  and  5  per  cent 
V.0-.  sells  for  $1.50  per  lb.  of  U,0,  and 
75c.  per  lb.  of  V.O.-.;  ore  containing  2 
per  cent  U.O,  and  5  per  cent  VaOi  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  UO,  and  ViO,.  content  com- 
mands   proportionately    higher    prices. 

Vanadium  Ore— .f  I ..50  per  lb.  of  V.O: 
(guaranteed  minimum  of  18  per  cent 
V;0,,),  New  York. 

'Zircon — Washed,  iron  free,  5c.  per  lb. 

'ZIrkite — According  to  conditions,  $70 
(a)$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per   lb.   in   ton   lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Dec.  21  Zinc  blende,  per 
ton,  hirh,  $30.10;  basis  60  per  cent  zinc, 
premium,     $32;     Prime     Western,     $30; 

'KiiriilMli.il  liy  r..ol(.  MliKTiil  C.i.,  I'lillii- 
ilelphlii.    Ca. 


fines  and  slimes,  $27.50@$25.  Cala- 
mine, basis  40  per  cent  zinc,  offerings 
$20;  no  sales.  Average  settling  prices: 
Blende,  $35;  calamine,  $28;  all  zinc 
ores,  $33.88. 

Lead,  high,  $57.90;  basis  80  per  cent 
lead,  $55@$47.50;  average  settling 
price,  all  grades  of  lead,  $53.75  per  ton. 

Shipments  for  the  week:  Blende, 
10,471;  calamine,  167;  lead,  1,334  tons. 
Value,  all  ores  the  week,  $442,250. 

Purchases  this  week  aggregated  1,900 
tens,  600  tons  on  $32  and  the  balance  on 
$30  basis. 

A  number  of  mines  closed  down  last 
night,  some  to  resume  Monday  and 
others  will  observe  a  week's  holiday. 

Platteville,  Wis.,  Dec.  25 — No  zinc  or 
lead  ore  market  reported.  Shipments 
are  further  curtailed.  Shipments  for 
the  week:  Blende,  165  tons.  Ship- 
ments for  the  year:  Blende,  60,506; 
calamine,  2,551;  lead,  4,562,  sulphur 
ore,  1,342  tons.  Shipped  during  the 
week  to  separating  plants  1,291  tons 
blende. 

Non-Metallic  Minerals 

Asbestos — Crude,  No.  1  $2,000(3) 
$3,500;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400(a)$l,000;  magnesia  and  com- 
pressed sheet  fibres,  $325(S)$500;  shingle 
stock,  $110(a)$1.50;  paper  stock,  $60(o) 
$75;  cement  stock,  $17.50@$30;  floats, 
$8..50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
1  arium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22(a$26  in  bags, 
carload  lots;  all  f.o.b.  Kings  Creek, 
S.  C.  Crude,  88  to  94  per  cent,  $23; 
ground  (white),  $45;  ground  (off  color) 
$30@$32  per  net  ton,  less  than  carload 
lots,  f.o.b.  New  York.  Crude,  first 
grade,  $10  per  ton,  f.o.b.  cars,  Mis-, 
souri;  floated,  $28  per  ton  in  bbls.; 
$26.50  per  ton  in  100-lb.  bags;  extra 
charge  for  bags,  f.o.b.  St.   Louis. 

Chalk — English,  extra  light,  5(S)5Jc.; 
light,  5@6c.;  dense,  4i(ft)5c.  per  lb.,  all 
f.o.b.  New  York. 

China    Clay     (Kaolin)— Crude,     $8@ 

.'fl2;  washed,  $12@$15;  powdered,  $18(S) 
$22;  bags  extra,  per  net  ton.  f.o.b. 
mines,  Georgia;  crude,  $8@$12;  ground, 
$15@$40,  f.o.b.  Virginia  points.  Do- 
mestic lump,  $10@$20;  powdered,  $25@ 
$30;  imported  lump,  $25@$35;  powder- 
ed, $30^1$35,  f.o.b.  New  York. 

Feldspar — Crude,  $H((0$14  per  gross 
ton,  f.o.b.  Marylanil  and  North  Caro- 
lina points;  $7.50(«)$10,  f.o.b.  Maine; 
giound,  $27((i)$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17(((i$21,  f.o.b.  North 
<'arolintt  points;   $l7(((i$21    per  ton.  No. 

I  ground,  f.o.b.  New  York  State;  $21@ 
.li^.'t  per  ton,  grounil,  f.o.b.  Maine. 

(•"luorspur  —  Gravel,  guaranteed  85 
per  cent  calcium   fluoride  and  not  over 

II  per  cent  silica,  $25  per  ton,  f.o.b. 
Illinois  mines,  and  $25.50,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
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ical  or  enameling  purposes,  $60;  lump. 
$17.50,  f.o.b.  Tonuco,  N.  M.  In  Canada 
8.5  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
Canadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mines. 

Fuller's  Earth — $16  per  ton,  carload 
lots,  f.o.b.  New  York. 

Graphite — The  90  per  cent  crucible 
grade  is- held  in  Alabama  for  9c.  per 
lb.  and  85  per  cent  grade,  7@9c.  Lubri- 
cating grade  commanding  the  best 
price  is  a  fine  flake,  passing  a  100@120 
mesh,  and  running  higher  than  96  per 
cent  carbon.  Linotype  machines  use  a 
flake  passing  90  mesh  and  standing  on 
a  120  screen,  with  90  per  cent  carbon, 
retailing  at  7.5c.  to  $1  per  lb.  and  sell- 
ing to  jobbers  at  ll@40c. 

Gypsum — Plaster  of  paris  in  carload 
lets  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock.  New  York.  Raw  crushed 
rock,  $3..50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 
Limestone — Dolomite,  1@2  man  size, 
$1.60@$1.65;  2@8  in.,  $1..55@$1.65  per 
net  ton.  f.o.b.  Plymouth  Meeting,  Pa.; 
fluxing,  $1.65@$1.75  per  net  ton,  f.o.b. 
Howellville,  Pa. 

MaKnesite.  Calcined  —  High  -  grade 
caustic  calcined,  lump  form,  $35@$40 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic  seaboard,  $61@$6.3. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
sUined,  per  lb.:  No.  6,  .50c.;  No.  5,  $1.20 
@)$1.40;  No.  4,  $2@$3;  No.  3,  $4.25(5) 
$5;  No.  2.  $5..50@$7;  No.  1,  $8.  Clear 
block:  No.  6,  .5.5c.;  No.  5,  $1.75;  No.  4, 
$3.25;  No.  3,  $5;  No.  2,  $6. .50;  No.  1, 
$8;  Al,  $10;  extra  large,  $25;  all  f.o.b. 
New  York;  ground,  $150  per  ton, 
Philadelphia.  Domestic,  uncut,  f.o.b. 
F'ranklin,  N.  C,  as  follows:  Scrap,  $45 
(Si$50  per  ton;  punch,  10c.  per  lb.; 
circle,  15(n)2.5c.;  IJ  x  2  in.,  75c.;  2  x 
2  in.,  $1.15;  2x3  in.,  $1.65;  3x3  in., 
$2.10;  3x4  in.,  $2.50;  3  x  5  in..  $2.75; 
3x6  in.,  $3.75;  ground  165  mesh,  $150 
@$170  per  ton;  ground  roofing  mica, 
$60;  mica  washers,  75c.(S)$2  per  lb.; 
U-in.  disks.  No.  1,  $1.40  per  lb.;  No. 
2.  $1.25.  The  foregoing  domestic  prices 
obtain  also  in  the  Chiciigo  district. 

'.Monazite — Minimum  of  (i  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

I'hfiMphntr  Kock — Per  long  ton.  Flor- 
ida ports:  77  per  cent  tririilciuni  phos- 
phate, $13;  75  per  cent,  $11.50;  75(ni74 
per  cent,  $11;  70  per  rent,  $K35;  <>K  per 
cent,  $7.85;  6H(aifl6  per  .-■•nl.  $7,60. 
Finely  ground  Tennessoi-  rock  mcIIs  for 
$8.50  per  net  ton  for  13  per  cent  phos- 
pliiiruN  content,  agricultural  applica- 
tion; for  acid-making,  14  per  rent,  $0; 
both  prices  f.o.b.  Centerville,  Tonn. 

I'umlrp  Stonr — Imported,  lump,  4(g) 
fiOr.  per  lb.;  don)e<<tic  lump,  6c.; 
grounci,  4(rt7c..  nil   f.o.li.   New   York. 


Pyrites — Spanish  fines,  per  unit,  12c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
16k.;  Spanish  lump,  14(S)16c.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12@14c. 

Quartz — (Acid  tower)  fist  to  head, 
$10;  l\  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
m.ines. 

Sand  (Glass) — Dry  glass  sand,  $4  per 
net  ton,  f.o.b.  cars  Mapleton,  Pa.  Sand, 
f.o.b.  Ottawa,  111.,  is  $3  per  ton;  $2.50 
on  annual  contracts.  Sand  at  Klon- 
dike, Gray  Summit  and  Pacific,  all  in 
Missouri,  is  $2.50  on  contract;  some 
outside  sales  have  been  made  at  $4. 
St.  Louis,  open  market,  at  $3.50;  con- 
tract price  on  large  quantities,  $2.50;  on 
small  quantities,  $3. 

Sulphur — $18  per  ton  for  domestic; 
$18(a)$20  for  export,  f.o.b.  Texas  and 
Louisiana   mines.     Market  quiet. 

Talc — Paper  making,  $12(3)$22  per 
ton;  roofing  grades,  $9.50(3)$15;  rubber 
grades,  $12@$18;  all  f.o.b.  Vermont. 
California  talc,  $20(a)$45,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $12@$15  |)er  ton;  less  than 
carload,  $25,  f.o.b.  cars;  freight  to  New 
York  $5.25  per  ton,  carload  lots;  less 
than  carload  lots,  $9.25.  Imported,  $60 
@$70;  Canadian,  $20(ai$40  per  ton. 

Mineral  Products 

Arsenic  —  White  arsenic,  llj(g)r2c. 
per  lb.;  sulphide,  powdered,  15(g)15Jc. 
per  lb.  in  carload  lots. 

Sodium  Nitrate — $3  per  cwt.  ex  ves- 
sel, Atlantic  ports.     Market  quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $22  per  ton,  f.o.b.  mines,  Idaho 
and  Arizona,  spot  and  six  months' 
contract. 

Potassium  Sulphate — Domestic,  $226 
(a)$250  per  net  ton.  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrocarbontitiinium — For  15  to  18 
per  cent  material,  $200@$225  per  ton, 
f.o.b.  Niagara   Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract.  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  16(S)17c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
caibon,   17((i'18c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $r_'()((ii$125,  freight  allowed; 
$120,  f.o.b.  seaboard  bases;  resale. 
$115;  Knglish.  $135fa)$l40,  c.i.f.  Atlan- 
tic seapoils,  Spiegelei.ten,  18(^20  per 
cent,  $60.  f.o.li.  funiHce, 

'FerroniolylMlenum — Standard  grades, 
carrying  frmii  'lO  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  nrxenic,  $2  per  lb.  of  con- 
tained meliil.  fob.  works. 

Fernmiliron — For  10  to  16  per  cent, 
per  gr(i.'<!<  ton,  f.o  b.  works,  |r>6@$60: 
50  per  cenl,  $78(fi^|80;  75  p«r  cent, 
$150. 

'FerrolunRstcn — Domestic,  70  to  80 
per  cent  W.  ri5<(i)60>'.  per  lb.  of  con- 
tAineil  lungslen,  fob.  works.  Foreign, 
6(K. 


'Furnlnhi-.)    by   Fnnlf 

nipllln,     I'll. 


Mlnaml  Co.,   PhllK- 


Ferro-uranium — 35  to  50  per  cent  L', 
$7  per  lb.  of  U  contained,  f.o.b.  works. 

'Ferrovanadium — Basis  30  to  40  per 
cent,  $6.5O(0)$7  per  lb.  of  V  con- 
tained, according  to  silicon  content, 
f.o.b.  works. 

Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  22 Jc-  per  lb.;  wire,  16ic. 

Lead  Sheets — Full  lead  sheets,  9.ic.; 
cut  lead  sheets,  9*c.  in  quantity,  mill 
lots. 

Nickel  Silver — Unchanged  at  344C. 
per  lb.  for  18  per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
2Uc.;  sheathing,  211c.;  rods,  S  to  3  in., 
185c. 

Zinc  Sheets — $11.50  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  lljc  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 10(a'45  per  cent 
Cr=0:,,  $55(a)$60  per  net  ton,  and  $65  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Fire  Brick — Fii-st  quality,  9-in.  shapes, 
J55@$60  per  1,000.  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality.  $45(g) 
$50. 

Magnesite  Brick  —  9-in.  straights. 
S^llO  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $120;  soaps  and  splits,  $130. 

Silica  Brick — 9-in.,  per  1,000:  Chi- 
cago district,  $65@$70;  Birmingham, 
.\la.,  $56(ff$61;  Mount  Union,  Pa.,  $55 
@$60. 

Iron  Trade  Review 
Pittsburgh,  Dec.  28,  1920 

Nearly  all  the  independent  steel 
plants  are  closed  this  week,  or  are 
operating  only  a  few  departments.  Pipe 
departments  of  mills  are  operating 
fairly   well. 

The  independent  rail  mills  have  come 
down  to  the  Steel  Corporation  or  Indus- 
trial Board  prices.  $45  for  bessemer 
and  $47  for  openhearth  rails,  and  rail 
orders  for  1921  will  be  somewhat 
larger  in  consequence,  probably  aggre- 
gating close  to  2,000,000  tons  for  re- 
newals alone.  The  Pennsylvania  sys- 
tem has  distributed  orders  for  200,000 
tons. 

Pig  Iron — Prices  are  noinlnally  un- 
changed at  $35  for  foundry  and  bes- 
semer and  $33  for  basic,  \nlley  basis, 
but  these  are  hardly  even  asking  prices, 
as  there  is  no  inquiry  In  some  quar- 
ters it  is  predicteil  that  after  the  flrst 
of  the  year  asking  prices  will  be  $31  or 
$32  for  foundry,  $32  for  bessemer,  and 
$30   for   basic. 

Srmi-flniahcd  Steel— The  market_  is 
dead.      Sheet   bars  are  nominally  $47, 

Charcoal  and  Coke 
Charcoal— Willow.  7c.  per  lb.  in  bbls.; 

hardwood,   fijc.   per   lb  .   in   260-lh.   bbls. 

Barrel  charge  is  3.V    n.lditional, 

ronnrllsville— Furi'ace.    $7;    foundry. 

$6, 
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Domestic  and  European  Zinc  Conditions 

The  Market  Has  Declined  Steadily,  and  Exports  Are  Relatively  Small— English  Zinc- 
Smelting  Industry  at  a  Standstill — Germany  an  Active  Seller — Australian  Producers 
in  a  Favorable  Position  and  the  United  States  Has  Greatly  Curtailed  Production 


THE  zinc  market,  both  abroad  and  in  the  United  States, 
declined  steadily  in  1920,  except  for  a  reaction  in 
price  that  occurred  during  the  summer. 
The  zinc  industry  responded  to  the  lower  price  of  zinc 
quicker  than  either  the  lead  or  copper  industry  in  curtailing 
operations  drastically.  The  Anaconda  Copper  Mining  Co. 
has  cut  its  zinc  production  from  10,000,000  to  5,000,000  lb. 
monthly.  Interstate-Callahan  Mining  Co.  has  shut  down, 
Butte  &  Superior  Mining  Co.  has  suspended  productive 
operations,  the  American  Metal  Co.  has  curtailed  its  output, 
and  many  other  important  operating  companies  have  taken 
similar  steps. 

MONTHLY  AVERAGE  PRICES  OF  ST.  LOUIS  ZINC 


Januarj', . 
February. 
March. .  . 

April 

May 

June 


Cfuts 

Pc 

r  Pound 

1920 

9.133 

July 

.      7.720 

8  708 

-August 

.      7.835 

8.531 

September. . 

.     7  661 

8.184 

October 

.     7.150 

7.588 

November,  .  . 

6.247 

7.465 

The  chief  factor  in  the  decline  in  the  zinc  market  has 
been  the  condition  of  the  European  market,  the  practical 
elimination  of  export  trade  and  the  possibility  of  importing 
low-priced  zinc  into  the  United  States.  Export  trade  due 
to  the  favorable  conditions  arising  out  of  the  war  held  up 
splendidly  for  the  first  half  of  1920,  durin,o-  which  time  the 
metal  was  leaving  this  country  at  the  rate  of  from  16,000 
to  17,000  tons  per  month.  During  October,  however,  to 
illustrate  the  sharp  decline  in  the  volume  of  shipments,  only 
1,329  tons  of  domestic  material  and  415  tons  of  zinc  pro- 
duced from  foreign  ores  were  exported.  Although  the  red- 
ord  for  the  entire  year  will  show  up  well,  the  tendency  in 
the  fall  of  1920  does  not  indicate  that  export  trade  in  the 
volume  desired  can  be  maintained. 

Practically  All  English  Zinc  Smelters  Shut  Down 

In  view  of  the  importance  of  the  foreign  situation  in  zinc, 
the  recent  report  of  the  European  correspondent  of  the 
American  Zinc  Institute  is  of  moment.  The  report  states 
that  in  the  United  Kingdom,  apart  from  a  couple  of  furnaces 
running  at  the  New  Delaville  works,  mainly  on  the  re- 
treatment  of  zinc  residues,  and  one  or  two  other  furnaces, 
zinc  smelting  has  been  entirely  suspended.  Zinc  smelting 
in  Great  Britain  is  not  noted  for  economy  in  fuel  consump- 
tion, and  the  estimate  is  given  that  slab  zinc  cannot  be 
produced  in  England  under  £50  per  ton  (quotations  on  the 
London  market  are  now  around  £25).  There  are  still  about 
20,000  tons  of  slab  zinc  in  the  British  government's  hands,  a 
stock  at  the  present  time  regarded  as  formidable,  although 
one  that  normally  would  be  quickly  absorbed  l>y  the  galvan- 
izing trade. 

Belgian  producers  have  been  adversely  affected  by  the 
decline  in  the  London  market.  Unsold  stocks  of  slab  zinc 
and  zinc  sheets  in  Belgium  are  estimated  at  over  30,000 
tons,  which  is  being  held  for  higher  prices — £44  to  £45  per 
ton,  said  to  represent  the  actual  producing  cost  for  slab  zinc. 
Conditions  in  Europe  are  awaiting  a  settlement  of  the  polit- 
ical and  industrial  situation.  The  restoration  of  Europe  and 
the  devastated  areas  of  northern  France  has  not  progressed 
markedly,  and  metals  and  materials  in  enormous  quantities 
will  be  required  when  the  work  is  in  full  swing. 

As  to  France,  the  report  states  that  few  retorts  are  in 
operation,  the  price  of  coal  and  coke  alone  being  a  stumbling 
block  to  economical  smelting. 


Germany  seems  to  be  able  to  take  advantage  of  the  depre- 
ciation of  the  mark  in  selling  zinc  below  £40,  as  German 
labor,  coal,  and  supplies  are  paid  for  in  paper  marks, 
whereas  the  product  is  sold  in  pounds  sterling.  The  cost 
of  coal,  for  one  thing,  is  controlled  by  the  German  govern- 
ment and  fixed  at  100  to  120  marks  per  ton.  Figured  in 
English  currency  this  is  equal  to  7s.  6d.  per  ton,  which, 
when  compared  with  the  Belgian  and  British  actual  prices 
of  40s.  and  45s.  per  ton,  respectively,  indicates  the  advan- 
tage accruing  to  the  German  producer  in  point  of  lower  pro- 
duction costs.  The  industrial  position  of  Germany  is  far 
from  good,  and  the  country  is  near  bankruptcy.  German 
manufacturers  are  eagerly  awaiting  the  day  when  trade 
with  Russia  will  be  reopened.  Slab  zinc  unsold  in  Germany 
amounts  to  less  than  20,000  tons,  but  as  long  as  this  con- 
tinues to  be  offered,  either  direct  or  through  Scandinavia,  at 
under  £40,  the  London  market  has  no  chance  whatever  of 
developing  strength. 

The  new  zinc  plant  adjacent  to  the  Tata  Steel  Works,  in 
India,  is  reported  to  be  making  good  progress,  but  the  opinion 
is  ventured  that  zinc  smelting  in  India  cannot  hope  to  show 
better  results  than  was  the  case  in  Japan,  where  the  indus- 
try is  now  almost  dead.  Successful  zinc  smelting  requires 
suitable  labor,  superior  coal,  and  good  refractories,  but  in 
all  three  of  these  prerequisites  India  is  deficient,  labor  being 
unused  to  charging  zinc  furnaces,  Indian  coal  being  of 
inferior  quality,  and  the  discovery  of  higher-class  clay  in 
India  not  having  been  announced. 

Artificial  Character  of  London  Market 

The  zinc  mines  of  North  Africa  are  shut  down,  and  the 
output  of  zinc  oi'e  in  Spain  is  limited  to  the  dwindling  re- 
quirements of  Belgium  and  Germany.  No  ore  supplier  will 
agi'ee  to  contract  on  the  basis  of  the  London  monthly  mar- 
ket price  for  zinc,  which  dealers  maintain  is  artificial,  and 
applicable  only  as  long  as  the  weakness  of  the  German 
exchange  governs  the  situation. 

The  terms  of  the  settlement  of  the  Broken  Hill  strike 
mean  a  considerable  reduction  in  Australian  ore  supplies, 
chiefly  because  the  agreement  establishes  a  five-day  work- 
ing week  and  the  abolishment  of  the  night  shift.  It  is  now 
assured  that  the  annual  quantity  of  zinc  concentrates  will 
fail  to  reach  the  maximum  which  the  British  government 
is  required  to  accept  for  the  next  nine  years  under  its  con- 
tract with  the  Australian  producers.  Several  hundred  thou- 
sand tons  of  concentrates  are  stocked  at  Broken  Hill  for 
shipment,  but  steamers  to  can-y  the  material  at  £5  per  ton 
to  Belgium  are  scarce  because  of  the  higher  freight  paid 
for  cargoes  of  coal  to  Sweden. 

The  Position  of  Zinc-Producing  Nations 

Despite  the  favorable  position  of  the  Australian  and  par- 
ticularly Tasmanian  zinc  producers,  Belgium  is  the  key  to 
the  world's  zinc  situation,  owing  to  a  better  understanding 
of  the  technique  of  the  industry.  In  the  future  Germany  is 
expected  to  hold  her  own;  France  will  re-enter  with  her  pre- 
war production  in  about  two  years;  Spain  has  greater  possi- 
bilities as  a  producer  of  zinc  oxide  than  of  the  metal;  Russia 
will  take  years  to  recover;  England  is  in  a  hopeless  position 
as  a  zinc  producer;  India's  efforts  at  zinc  production  are 
not  liUel;  to  meet  with  greater  success  than  Japan's,  and 
the  United  States  production,  henceforth,  must  be  limited 
to  the  extent  of  domestic  requirements,  as  production  costs 
will  not  permit  of  competition  with  European  zinc. 
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Company  Reports 


Mining  Dividends  for  December,  1920 

The  following  is  a  partial  list  of  dividends  paid  by  mininy 
companies  during  December,  1920. 

Mining  and  Metallurgical  Companies 

in  United  States                     Situation  Per  Share  Total 

Amcr.  Sm.  &  Ref U.  S.  &  Mex         $1   OOq  $609,980  00 

Amer.  Sm.  &  Ref  ,  pfd U.  S.  &  Mex.  175q  875.000  00 

Calumet  &  Arizona,  c Ariz.  I   OOq  642.520.00 

Cardiff  Mining,  l.s Utah  .15  75,000.00 

Con.  Interstate-Callahan,  z.l Idaho  .50q  161,651.50 

Daly  West  Mining,  8.1 Utah  .25q  62,500.00 

Eagle  &  Blue  Bell,  g.s.l Utah  .25k  223,290.00 

Federal  M.  &  S.,  pfd.,  8.1 Idaho  1.75q'  210,000.00 

Golden  Cycle,  g Col.  .02q  30,000  00 

Hecla  Mining,  1 Idaho  15q5  150,000  00 

Kennecott  Copper .  50q  1,393,530.00 

Ray  Con.«olidated  Copper Arij.  25q  394,294.50 

St.  Joseph  Lead Mo.  50qx  704,734  00 

United  Verde  Copper Ariz.  150q  450.000  00 

Utiih  Copper Utah  I50q  2.436,735  00 

Mining  and  Metallurgical  Companies 

in  Canada,  Mexico  and  South 

America 

Cerro  do  Pasco  Copper Peiu  $l.00q  $898,229  00 

HoUinger  Consol..  gold Ont  05bm  246,000.00 

St.  John  del  Rey,  g Brazil  9d.  sa  £2,250 

St.JohndelRey.pfd.  lOrt Brazil  I  sh.  sa  £5,000 

Holding  Companies 

Great  Northern  Iron  Ores Minn.  $2.00  $3,000,000.00 

bm,  bi-monthly;  k,  irregular;  q.  quarterly;  sa,  ^^enii-annual;  x,  includes  extra. 

The  following  companies  passed  dividends  usually  declared 
at  this  time:  Ahmeek  Mining,  Arizona  Copper,  Chino 
Copper,  Copper  Range,  Cresson  Consolidated  Gold,  Nevada 
Consolidated  Copper,  Quincy  Mining,  Mining  Corporation 
of  Canada,  and  Yukon-Alaska  Trust. 

Minerals  Separation  North  American  Corporation,  which 
is  organized  under  Maryland  laws,  distributed  on  Dec.  31, 
1920,  $1  per  share  in  43  per  cent  Victory  notes  at  par. 
National  Lead  Co.  distributed  its  usual  quarterly  dividends  of 
1*  per  cent  on  common  and  of  liS  per  cent  on  its  preferred 
stock.  New  Idria  Quicksilver  Mining  Co.  consented  to  the 
appointment  of  a  receiver,  as  requested  by  part  of  the  stock- 
holders, with  a  view  to  improving  tht  organization  of  the 
company. 


Chile  Copper  Co.  Increases  Income 

The  fifteenth  quarterly  report  of  the  Chile  Explora- 
tion Co.  for  the  third  (|uarter  of  1920  states  that  during 
the  quarter  ended  Sept.  30  there  was  treated  1,104,648  tons 
of  ore,  averaging   1.51   per  cent  copper. 

The  cost  of  copper  produced  during  the  quarter  was  only 
11.179c.  per  lb.,  including  selling  and  delivery  expense,  but 
excluding  depreciation  of  Federal  taxes  and  with  no  credit 
for  mi.scellaneons  income. 

The  financial  .statement  of  the  Chile  Copper  Co.  and 
Chile  Exploration  Co.  combined  (earnings  beinir  based  on 
copper  actually  delivered),  shows  for  the  quarter  ended  Sept. 
.30,  as  compared  with  the  preceding  quarter,  as  follows: 

Third  yuurter,      Snond  tjuarler. 
1920  1920 

Pounds  I'opprr  delivered 23,962,212  21.482.572 

.Nnt  profit  on  copper  delivered .        ..$2,105,159  58  $1,597,360  27 

.Miwelliinno  K  income (n)     JO.IOI  90  50,121  62 

IiitrrNt  nil  call  Inanii  and  bank  balanceii  of  tb« 

(•hil.<op|.crCo 240.192  31  237.919  56 

lodil  ini  ome    $2,315,249  99  l,H»5,40l.45 

I)epri-.iiilion          604,674  91  (.11,091    40 

.^mn^liKd  dwcount  on  flitcen-jrnr  6  per  cent 

.  »nvprtilil>' hondii    15,000  00  (5,000  00 

.\o-runl  bond  liiterwt  or  Chile  Copptr  Co 787.203  7'i  787,203  75 

KipwuwK  of  Chil.- Copper  Co 10.365   17  5,392.12 

ToUlelinrgM $1,437,24183         $1,460,687.27 

nnlknec  undivided  proflu  for  quarter  both 

ompunie. $878,008   16  $424,714.18 

In  thlM  period  of  world-wide  disturbed  economic  and 
finiiiirial  readjuRtment,  the  conipanioH  hiiil  on  Dec,  16, 
|I1,1»?.3,000,  representing  cash  on  hand  and  Liberty  bonils 
and  about  $27r>,000  due  for  copper  delivereil  but  not  yet  paid 
for  it  that  date. 


Shattuck  Arizona  Shows  Loss 
for  Third  Quarter 

Copper,  Lead;  Arizona 

The  production  of  copper  and  of  gold  and  silver  from 
copper  ores  of  the  Shattuck  Arizona  Copper  Co.  for  the  quar- 
ter ending  Sept.  30,  1920,  was  less  than  that  of  the  previous 
quarter,  owing  to  the  fact  that  less  copper  ore  was  mined. 
The  production  of  lead  and  of  gold  and  silver  from  lead  ores 
was  considerably  more  than  in  the  previous  three  month,  as 
more  tons  were  milled  and  of  better  grade.  A  summary  of 
production  for  the  third  quarter  is  as  follows: 

Dry  tons  copper  ores  smelted 4,915 

Dry  tons  lead  concentrates  smelted '....!".'.!'.'...        4*663 


Dry  tons  lead  ores  smelted . 

Metals  recovered  from 

Pounds  copper 

Pounds  lead 

Ounces  gold 

Ounces  silver 


Copper 
Ore 
527,454 


16,953 


2,398,123 
1,286 
119,534 


677 

The  copper  production  for  the  third  quarter  is  inventoried 
at  15c.  per  lb.  The  returns  on  lead  are  actual  smelter 
settlements.  The  results  of  operations  for  the  third  quarter 
are  as  follows: 


Copper  ore  and  bullion 

Gold  and  ailver 

Lead  concentrates  settlements 

Direct  lead  and  sorted  ore  settlements 
Interest     


$79,118.10 

16,886.67 

349,056.84 

421.78 

10.993.17 

Total $456,476.56 

Copper  operating  expense  and  development $185,015.58 

Milled  lead  expense 258,250.07 

.\dministrative  expense 12,993.29  456,258.94 


Depreciation  of  mine  and  mill  equipment . 
Loss  for  quarter,  exclusive  of  depletion . . . . 


$l9,l09.4t 


Lead  mining  and  milling  operations  have  been  conducted 
at  nearly  full  capacity  of  the  concentrating  plant.  New 
development  work  totaled  2,150  ft. 


$10,232  35 

1,338.94 

229  29 


Barnes-King^  Development  Co. 

Gold,  Silver:  Montana 

The  records  of  the  Barnes-King  Development  Co.  show  the 
following  operating  results  for  the  quarter  ending  Sept. 
30,  1920: 

Earninos 

.'shannon  property 

Kendall  property 

Interest  receivca 

Total   $1  l.SOO  58 

Dbddct 

LoM  on  oDerations  on — 

North  Moocaain  property $20,030  84 

l'iegan-Glc«t«r  property 6,224 .  72 

Hlaek  Hawk's  development 949  09     . 

Misrellaiiaousrx|>«nse -. 2.39!   47 

ToUl $29,596  12 

nifTorcnee  being  net  loss  on  opcratioiih  ^ 

for  quarter  ending  ."^ept.  3(r  1920.  $17,795  54 

The  above  figures  include  provisions  for  dei)reciation  on 
the  various  plants  of  the  company  on  the  same  basi.s  as  has 
been  used  heretofore.  Owing  to  the  sm:ill  tonnage  of  ore 
remaining  in  the  North  Moooasin  mine,  :uid  tliat  of  low 
grade,  the  directors  decided  during  the  qiiMiler  to  lease  the 
mine.  Accordingly,  the  property  was  leased  Sept.  24.  The 
la.Ht  production  from  this  i)roperty,  on  company  account, 
was  fur  the  month  of  .hily,  when  240  tons  "f  ore  were  milled, 
yielding  $1,335. 7!t  in  bullion.  In  addition,  a  clean-up  yielded 
Jl,4ti5.23,  making  toUl  production  for  th.-  .luarter  $2,801.02. 

As  previoUHly  reported,  the  I'leguii  Clo.l.r  mine  was  shut 
down  in  May,  of  this  year,  and  will  noi  l»c  opened  again 
while   costs   of  operating   continue   as    l-.igh   as   at   present. 
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Mining  Stocks 

Week  Ended  December  25,  1920 


Stock  Exch.  High 

COPPER 

Adventure Boston. ...  .... 

Ahmeek Boston ....  44 

Alaska-B.C N.  Y.  Curb.  ,'s 

Allouez Boston 18 

Anaconda N.  Y 35 

Ariz.  Com'l Boston 6i 

Big  Ledge N.  Y.  Cvirb.  I 

Bingham  Mines Boston 91 

Calumet  &  Ariz Boston 43 

Calumet  &  Hecla.. . .  Boston 221 

Canada  Copper N.  Y.  Curb 

Centennial Boston 6s 

Cerrode  Pasco N.  Y 

Chief  Consol     Boston  Curb 

Chile  Copper N.  Y 

Chino N.  Y 

Columbua  RexaU Salt  Lake. . . 

Con.  Ariz N.  Y.  Curb. 

Con.  Copper  M N.  Y.  Curb. 

Copper  Range Boston 

Crystal  Copper  (now)  Boston  Curb 

Davis-Daly Boston 

East  Butte Boston 

First  Nat*l Boston  Curb 

Franklin Boston 

Gadsden  Copper. ...  N.  Y.  Curb. 

Granby  Consol N.  Y 

Greene  Cananea N.  Y 

Hancock Boston 

Houghton Boston  Curb 

Howe  Sound N.  Y.  Curb. 

Inspiration  Con N.  Y 

Iron  Cap Boston  Curb 

Isle  Royale Boston 

Kennecott N.  Y 

Keweenaw Boston 


n 


*32J 


25S 


2S 


3J 


6i 


Magma  Chief N.  Y.  Curb. 

Magma  Copper N.  Y.  Curb. 

Majestic Boston  Curb 

Mason  Valley Boston 

Maaa  Consol Boston 

Mayflower-O.C Boston 

Miami N.  Y 

Michigan Boston 

Mohawk Boston 

Mother  Lode  (new) ..  N.  Y.  Curb. 

NevadaCon N.  Y 

New  Arcadian Boston 

New  Baltic Boston  C'urb 

New  Cornelia Boston 

Nixon  Ncv N.  Y.  Curb. 

North  Butte Boston 

North  Lake Boston 

Ohio  Copper N.  Y.  Curb. 

Oiibway Boston 

Old  Dominion Boston 

OaceoU Boston 

Fhelpa  Dodge Open  Mar.. 

Quincjr ^  Boston 

Ray  Con N.  Y 

Ray  Herculen Boston  Curb 

St.  Mary's  M.I Boston 

Seneca  Copper lioHtou 

Shannon Bon'.n 

ShattuckAriz N.  V 

South  Lake- Boston 

South  Utah Boston 

Superior  Copper Boston 

Superior  &  Hoflton.. .  Boston 

Tenn.  C.&C N.  Y 

Tuolumne Boeton 

United  Verde  Ex...  ,  Boston  Curl. 

I'tahtyonwjl fJoston 


2i 
•4 
15t 


14i 
'9iV 


151 

23i 


0  eo 

5i 


6! 
24S 

8i 

I6i 


I5i 
I4| 


3^ 

2 
42; 


13; 

"81 

"V; 

15 
21) 
tl50 
34) 
101 

25; 

0.60     I 


*50       

41  Sept.'20,Q  .50 
A    

17  Mar.' 19,            1.00 

32  Nov. '20,  Q       1,00 

5!  Oct. '18,              .50 

9"  Sept.''l'9,Q     ".is 

42  Dec. '20,  Q  1.00 
211  June '20,  (i  5  00 
»20       

65  Dec. '18,  SA     1.00 

25i  Dec. '20,  Q       1,00 

2;  Nov. '20,  Q        .10 

9S      

'7J  Sept. '20,  Q       .37i 

*32       

^i  Dec.  '18,  Q         .05 

2       

261  Sept. '20,  Q         .50 

»40       

4  Mar. '20,  Q         .25 

7;  Dec. '19,  A         .50 
Feb. '19,  SA       .15 


High 
CJOLD 


Alaska  Gold 

Alaska  Juneau 

Carson  Hill 

Cresson  Consol.  G.. . 

Dome  Ex 

Dome  Mines 

Golden  Cycle 

Goldfield  Con 

Hedley 

llollinger  Con 

Homestake 

Kirkland  Lake 

Lake  Shore 

Mclntyre-Porcupine 
Porcupine  Crown.. . . 

Portland 

Reorgan.  Booth 

Silver  Pick 

Tcck  Hughes , 

Tom  Reed..,.-..,-. 

United  EaststU 

Vindicator  CoQSoL . , 
West  Dome  Consol. . 

White  Caps  Min 

Yukon  Gold 


N.  Y.  Curb. 
N.  Y.  Curb. 
Toronto. . . . 


Colo.  Sprg^, 
N.  Y.  Curb. 

Boston 

Toronto. .  . . 
N.  Y. 


Toronto. .  .  . 
Toronto.  .  ,  . 
Toronto. .  ,  . 
Toronto.  ,  .  . 
Colo.  S  rgs. 
N.  Y.  Curb. 
N.  Y.  Curb. 
Toronto. . . . 
Los  Angeles. 
N.  Y.  Curb. 
Colo.  Sprgs. 
Toronto.  .  .  . 
N.  Y.  Curb. 
Boston  Curb 


"39; 
1.06 
1,84 


*5 

1.22s 
2S 


*39} 
1.06 
1.78 


2iJ  

i;  June '20,  Q         .10 

*41  

9;  Oct.  '20,  Q  .25 

'73  Deo. '20.  Q         .02 

*5  Dec. '19.  .05 

4i  June '19,  .10 

5.50  Dec. '20,  BM      .05 

50  Sept.  "19,  .50 

*39J  

1.06  Oct. '20,  K  .02 

1   80  Sept. '20,  K        .05 

*17i  July '17,  .03 

■^60  Oct. '20,  Q        .01 J 

•35  May, '19,  .05 

•5  

•115  

1.22  Dec. '19,  .02 

2J  Oct. '20,  Q  .15 

*18  Jan. '20,  Q  .01 

*i'  .'..'.'.'.'.'.'.'.'.'.'.'.'.'.I 

n  June '18.  .02J 


2; 
■►70 


May '19.  Q 
Nov.  '20,  Q 


Oct.  '20,  Q 
Oct.  '20,  Q 
Sept.  '20,  K 
Sept.  '  1 9,  SA 
Dec.  '20,  Q 


Victoria Boston. 

Winonft Boston. 

Wolverine Boston. 


Hecla  Mining N.Y.Curb.. 

St.  Joseph  Lead N.  Y 

Stewart Boston  Curb 

Utah  Apex Boston 


Am.Z.L.A.S N.Y 

Am.Z.  L.A.S.pf....  N.Y 

Butter:. AZ N.Y 

Hulte  A  Superior N.Y 

Con.  Int/rr«t.  C«l N.Y 

NflwJcrseyZ N.Y.Curb.. 

8uooe«i N.Y.Curb.. 

Yellow  Pine Ixm  Angolen.       •4S         •45' 

*CeQta  per  share.  fBid  or  uked.     SQuotntioi 
HA, Semi-annually.    KM, bi-monthly.    K.IrrcKulnr. 


23 

201 

23 

3! 

3 

i 

47 

441 

4/\ 

95 

'85 

-84 

•45 

•35 

•15 

10 

«1 

8) 

LKAD 

*'. 

311 

3 

Ill 

10 

MI 
•6 

21 

2J 

2| 

ZINC 

li 

51 

61 

27 

29 

i\ 

31 

4 

I; 

r    

U    

♦21      

16  Jan. '19,  Q           .50 

"8       

•90        

2  Nov. '17,  Q       1.00 

3       

1 5  Nov.  '20,  Q         .  50 

425  Nov.'io'.Q    'i:66 

5i     

85  Sept.  '20,  Q        .  25 

I'  ::::::::::::::::: 

14  Aug. '20,             .25 

*5     

91  net. '18,  Q          .25 

•25  

I'i     

15'  becV'Vs.Q       i'oo 

21  j  June '20,  Q           50 

Oct.  '20,  Q        2  50 

35;  Mar, '20,  Q       1,00 

Hi  Deo   '20,  (i           25 

♦50       

275  June '20,  K       2,00 

17)     

.70  Nov. '17,  Q         ,25 

5i  Jan.  '20.  Q          .  25 

•3  '.'.'.'.'.'.'.'..'. 

3j  Apr. '17,             1    00 

6'  May '18,  I         I   00 

•38  May '13,  ,10 
Nov. '20,  Q  .50 
Sept. '18,  .25 
Sept.  '20,  Q  1 .  50 
L)cc. '17,             .30 


Dec  '20,QX 
I>eo.'20,QX 
Dec. '  1 5, 
Nov. '20,  K 

May '1 7, 
Nov.  '20.  Q 
June'18,1 
Sept. '17, 
'20," 


1.00 
7! 


1.00 
7', 


Arizona  Silver Boston  Curb 

Beaver  Con Toronto. .  .  . 

Coniagas Toronto. . . . 

Crown  Reserve Toronto.... 

Kerr  Lake Boston 

La  Rose Toronto. . . . 

McKinley-Dar Toronto. . . . 

Mining  Corp Toronto.... 

Nipissng N.  Y.  Curb.. 

Ontario  t^ilver N.Y 

Ophir  Silver N.Y.Curb..  A  > 

Peterson  Lake Toronto 

Temiskaming "Toronto *25         *25 

Trethewey Toronto *I7         *'I6 

GOLD  AND  SILVER 

Atlanta N.Y.Curb..         *IJ 

Barnes-King Butte J. . . . 

Bost.  &  Mont Boston 

Cashboy N.Y.Curb..         *5J 

El  Salvador N.Y.Curb..  ) 

Jim  Butler N.Y.Curb. 


Apr. '20.  M 
Alay  '20.  K 
Nov. '20,  Q 
Jan. '17, 
Oct. '20,  K 
Apr. '  1 8, 
Oct. '20. Q 
Sept. '20,  Q 
Oct.  '20.  QX 
Jan.'19,Q 
Jan.  *  1 2, 
Jan. '17. 
Jan. '20, K 
Jan.'l9, 


127       127       Nov. '20, 


.50 
4.00 


'2      July'16. 
•4S       Juno '20,  Q  .03 

missinu.     Q.  Quartorly 

L.iliol.    .S.inoludOT extra 


Jumbo  Extension. . 
Loui'siana  Con. . . . 
MacNamara  M. . . 
N.Y.  Hond.  Rosar, 
Tonopah-Belraont, 
Tonopah-Divide.. . 

Tonopah  Ex 

Tonopah  Mining. . 


.  Y.  Curb. 
.  Y.  Curb. 
.V.Carb. 
pen  Mar.  . 
.  Y.  Curb. 
.  Y.  Curb. 
.  Y.  Curb. 
."^I.  Y.  Curb. 


West  End  Con N.  Y.  Curb. 


til 
U 

H 
H 


Caledonia 

Consol.  M.  &  S Montreal. . . 

Daly  Mining Salt  Lake... 

Daly-West Boston 

Eagle  &  Blue  Bell...  Boston  Curb 

Electric  Point Spokane. . . . 

Fed.M.&S N.Y 

Fed.  M.  &S.  pf N.Y 

Florence  Silver Spokane. . . . 

Grand  (.'entral Salt  Lake. . . 

Iron  Blossom N.Y.  Curb. 

Judge  M.&S Salt  Lake... 

Marsh  Mines N.Y.  Curb. 

Prince  Consol N.Y.  Curb. 

Uanihler-Cariboo. . . .  Spokane 

Hex  Con NTy.  Curb. 

South  11  ecla Salt  Lake. . . 

Stand.  S.  L N.Y.Curb. 

Taniaruck-Cu.ster —  Spokane. . .  . 

Tintic  Standard Siil  t  Laki 


SILVER-LEAD 

Curb.        *I7         *1 


*16J  July' 

I5J    Oct.' 

2.00      July' 


5 

21) 


3.25       3.17)  3.17! 


Dec, 
Dec. 
May '20,SA 


J  a 

Deo. 

Apr.  ' 

June 

Apr.' 

Sept. 


'09 
20.  Q 
19. 

•20.  K 
20.  Q 
'20,  Q 


Wilbert  Mining. 


N.  Y.  (;urb. 


A 

*75 

*5 
■►65 
A 

1.80 
3.37) 

*1J 


A  Nov. 
*7)     Feb.  ' 


»65      Sept. 

A  Oct.  • 

1 .  80       Deo.  ' 

3.05      June 


17, 


19.  K 

20.  Q 
■17, 


Internafl  Nickel.  ,  .  . 
Intcruat'l  Nickel,  pf  . 


New  Idria Boston . 


llo^.t<l 


NICKEL-COPPER 

128         111 

791         79 

QUICKSILVER 

•76       *60 
TUNGSTEN 

■  Curb       

VANADIUM 

37  281 

ASBESTOS 

Asbestos  Corp Montreal...  80  64 

AsbcstosCorp.  pf.. .  .      Montreal...  85  83 

MINING,  SMELTING  AND  RV 

Am.S.&R N.Y 39J         32) 

Am.S.&U.pf N.Y 80|         74 

.pf.A N.Y 


MojaveTungstei 
Vanadium  Corp, 


.03 
.124 


.03 
.I2i 


*U     

I. II  Aug.'20,Q          .05 

*63       

*45     

*I8'     .Vu'gV'Vs'sA  "!67 
*5       June '16,  .05 

J      

A  May '10.  .02) 

....     Oct. '20.QX       .50 

1)     Oct. '20,  Q  .05 

li      

15     Oct. '20,  Q  ,05 

lAOct.  •20.SA        ,05 

\i  Dec.'l9.  SA         .05 


U.H.Sm.U.&M.. 
U.S.S.R.&M.pf. 


30 

Oct. 

'20.  Q 

1.50 

72 
83 

( )et. 
Oct. 

'20.  (i 
'20. (i 

1.50 
1.75 

FINING 

35 
74 
68) 

4'i' 

Dee 
Dec 
Oct. 
Oct. 
Oct. 

'20.  Q 
'20, Q 
'20,Q 
'20, Q 
'20,  Q 

1.00 
1.75 
1.50 
1.50 

,»7l 
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INDUSTRIAL  NOTES 


China  a  Great  Export  Field 
for  Mining  Machinery 

C.  M.  Manners,  managing:  director  of 
the  China  Mutual  Trading  Co.,  Ltd., 
Shanghai,,  while  in  .\nierica  I'ecently 
on  his  way  to  Ch'na  said : 

"Our  company,  engaged  in  Anglo- 
Chinese  trade,  is  agent  in  China  for 
Handley  Page  Co.,  and  Marconi  Co., 
of  China.  We  also  represent  the  Pekin 
Syndicate,  the  largest  Anglo-China 
corporation  now  operating,  which  han- 
dles dyes,  engineering  supplies,  and 
chemicals. 

"China  offers  a  tremendous  field  for 
export  busness,  particularly  in  the  line 
of  mining  machinery  and  chemicals. 
One  thing  not  usually  taken  into  ac- 
count is  the  cheap  labor.  This  will  re- 
tard the  importation  of  agricultural 
machinery  to  a  considerable  extent. 
Our  business  is  handled  through  Brit- 
ish banks,  and  we  experience  no  diffi- 
culty in  financing  our  trade.  Reports 
that  Chinese  banks  are  organizing 
along  modern  lines  are  greatly  exag- 
gerated. Personally,  I  have  not  no- 
ticed any  great  change.  The  A.  B.  C. 
Club  is  wielding  a  great  influence  to- 
ward promoting  good  feeling  among  the 
countries  concerned." 


Th*  "motorcade"  iB  coming  into  verbal 
fiinhinn  — to  be  iiclrjed  to  xilch  \vvmn 
as  ciimiiufliigi'  iinil  bnrragf,  siiy.M  the 
HiiHlnii  jVricH  Hiirtnii.  It  in  coined  in 
ii.otorilnm  to  HJgnify  n  train  or  carnvan 
of  motor  trucks,  presumably  being 
.HUggfwted  by  cnvalcnilc.  Another 
abbreviiition  beginning  to  iiiipcHr  Ik 
"tT'ickporJiition." 


Concrete  Stacks  Appear  Like  Tile 

The  handsome  little  monthly  Concrete 
ill  Architecture  and  Engineering  al- 
ways contains  interesting  illustrations 
of  successful  industrial  applications  of 
reinforced  concrete  construction.  The 
following  is  taken  fi-om  one  of  its  re- 
cent issues: 

"Good  draft,  fuel  economy,  freedom 
from  maintenance  costs,  stability  against 
wind  storms  and  other  tendencies  of 
the  elements  to  do  damage  are  im- 
portant in  chimneys  of  industrial 
plants.  In  this  field  of  construction 
the  adaptability  of  concrete  is  dis- 
played to  good  advantage,  as  it  meets 
all  the  requirements  if  used  after  a 
number  of  successful  systems  of  con- 
crete stack  construction.  One  of  these 
systems,  which  to  the  uninitiated  will 
not  at  once  appear  to  be  an  applica- 
tion of  concrete,  is  the  Wiederholdt  sys- 
tem as  used  by  the  Wiederholdt  Con- 
struction Co.,  of  St.  Louis.  On  the 
exterior,  Wiederholdt  chimneys  present 


Educating  Their  Customers 

The  British  official  Bimrd  of  Trade 
Journal  recently  stated   that 

"An  educational  course  is  being  or- 
ganized under  the  auspices  of  the 
British  Consulate  in  Mexico  City  and 
the  British  Chamber  of  Commerce,  in 
co-operation  with  the  Educational  De- 
partment of  the  Ministry  of  Commerce, 
Industry,  and  Labor.  In  this  course 
attention  is  given  to  the  study  of  the 
principal  British  industrial  centers,  and 
their  products,  .Mexican  centers  of 
production,  the  reciprocal  commercial 
needs  of  both  countries,  means  of  com- 
munication, the  leading  British  import 
and  export  hou.ses,  general  and  special 
traffic  conditions,  existing  freight  rates, 
customs  requirements  and  specifica- 
tionB,  and  in  fact,  the  mutual  benefits 
to  be  obtained  from  commerce  between 
Mexico  and  Great  Britain,  and  the  ad- 
\antages  and  possibilities  of  its  devel- 
opment." 

Thi.s  illustrates  one  of  the  ways  by 
which  the  businesslike  government  of 
a  businesslike  people  goes  after  foreign 
trade     and   gets   it. 


New  Ore  Washing  Device 

Described 

Dorr   Washer  and   Classifier   Consumes 

Little  Power— .Model  Tested  at 

Minnesota  School  of  Mines 

A  new  device  for  concentrating  iron 
ores  may  find  an  application  in  the 
silica  or  sand  and  gravel  industries  as 
well,  as  a  result  of  tests  at  the  Min- 
nesota School  of  Mines.  The  material 
to  be  washed  enters  through  the  feed 
spout  and  falls  directly  into  the  revolv- 
ing screen,  where  the  coarse  material  is 
completely  washed  before  being  dis- 
charged over  the  rear  end  of  the  classi- 
fier. The  material  that  passes  through 
the  openings  in  the  screen  enters  the 
tank  of  the  classifier,  where  the  coarser 
and  heavier  particles  settle  to  the  bot- 
tom and  are  raked  out  and  discharged 
at  the  upper  end  of  the  classifier.  The 
finer  and  lighter  particles  are  kept  in 
suspension  by  the  rakes  and  are  dis- 
charged as  tailings  with  the  excess  wa- 


.MOniCI,    l>ORR   WASHEK   ANI>   >-|,  ASSI IIKK 


the  appearance  of  being  of  clay  tile,  but 
the  tile  acts  merely  as  a  mold  into 
which  reinforcing  steel  and  concrete 
are  placed. 

The  specially  designed  tile  used  in  the 
constructiiin  of  Wiederholdt  stacks  is  so 
formed  that  both  vertical  and  hori- 
zontal reinforcement  is  easily  placed 
and  held  in  position.  The  end  walls 
of  each  tile  unit  are  knocked  out  after 
the  tile  i.-s  in  position,  so  that  when  the 
concrete  is  in  place  the  result  is  prac- 
tically a  nionolithic,  reinforced  concrete 
shell  wall  between  an  outside  and  in- 
side faring  of  hard  burned  tile. 

"FouniliitMiMM  for  Wieilerholdt  stacks 
are  built  In  the  usual  niiinner.  Vertical 
bars  tie  the  shell  of  I  be  stack  into  the 
foundation.  The  tile  molds  and  con- 
crete stack  siiell  an'  built  up  simul- 
tcneously.  and  one  course  of  tile  is  filled 
with  concrete  before  another  is  added. 
The  tile  arc  laid  up  with  cement  mor- 
tar and  the  concrete  filling  is  placed  in 
."iiwill   quantities." 


ter  admitted  as  a  surface  spray  at  the 
upper  end  of  the  tank.  Two  views  of 
the  device  are  shown  by  the  accom- 
panying photographs. 

The  speed  of  the  trommel  or  screen  is 
so  adjusted  that  the  nuiterial  within  it 
is  subjected  to  a  cascading  action  sim- 
ilar to  the  action  of  the  material  in  a 
ball  mill.  The  lumps  of  sand  or  gravel 
are  carried  out  of  the  water  on  the  side 
of  the  trommel,  from  which  position 
they  fall  or  cascade  back  into  the  water. 
This  action  continues  until  the  ma- 
terial finally  reaches  the  lower  end  of 
the  trommel,  whei-e  a  ilischargo  scoop, 
similar  to  the  feed  scoop  of  a  ball  mill, 
picks  up  the  coarse  washed  material 
and  discharges  it,  comparatively  free 
from  water,  from  the  machine. 

In  order  to  carry  a  considerable 
charge  of  material  in  the  trommel  at 
all  times,  the  slope  should  be  very  small. 
This  has  the  elTe.  t  of  causing  the 
particles  to  rub  toed  her  and  to  wear 
off  the  soft  clay  er  mU.     The  presence 
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of  large  lumps  in  the  trommel  is  there- 
fore quite  desirable,  in  order  to  in- 
crease this  abrasive  action  and  thus 
eliminate  preliminary  sci'eenings  or  siz- 
ing. 

By  placing  coarse  screen  or  grate 
across  the  trommel  near  the  discharge 
end,  the  coarse  material  is  retained  in 
the  trommel,  thus  increasing  the  abra- 
sion. This  is  particularly  desirable 
when  the  material  contains  a  large 
amount  of  paint  rock  or  partly  disin- 
tegrated silica.  The  abrasive  effect  may 
be  further  increased  by  the  addition  of 
steel  balls. 

The  power  required  to  operate  a  trom- 
mel of  any  given  dimension  is  propor- 
tionate to  the  speed  and  load  of  ma- 
terial that  it  carries.  The  trommel  is 
considered  as  a  modification  of  a  ball 
mill,  and  by  slight  alterations  may  be 
made  to  operate  as  much  like  a  ball 
mill  as  is  desired. 

All  the  parts   ai'e  slow   moving,   and 
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Motor  Show  at  Delhi  in  1921 

A  motor  show  will  be  hold  at  Delhi, 
India,  in  February,  1921,  under  the 
auspices  of  the  local  Motor  Trade  Asso- 
ciation, says  U.  S.  ('ommerre  Reports 
of  Oct.  29,  1920.  It  will  be  open  only 
to  those  firms  in  India  which  are 
agents  or  recognized  subagents  for 
motor  vehicles,  cycles,  anri  accessories. 
A  motor  gymkhana  will  be  held  in  con- 
nection with  the  show,  in  which  there 
will  be  competitions  for  private  owners 
as  well  as  for  dealers. 


Trucks  Provide  Power  for  Factory 
During  Coal  Shortage 

During  the  recent  coal  shortage  the 
Duplex  Truck  Company  again  demon- 
strated an  unusual  ability  to  surmount 
serious  difficulties. 

Without  a  steam  power  plant  and 
with  no  electric  power  due  to  the  coal 
shortage,  the  Duplex  Truck  Company 
was  able  to  operate  all  departments 
with  every  man  on  the  job. 

Power  for  the  Duplex  plant  was 
found  in  eight  big  Duplex  4-wheel  drive 
trucks  and  two  birds  were  killed  with 
one  stone  because  in  driving  the  ma- 
chinery the  trucks  were  tested  out  and 
gas  conserved. 

Realizing  that  the  coal  situation 
meant  a  complete  shut  dovim  for  the 
Duplex  plant  which  was  facing  an  un- 
precedented demand  for  the  new 
"Limited"  trucks  far  beyond  any  anti- 
cipation, a  serious  problem  was  con- 
fronted. 

A  plan  was  worked  out  whereby  eight 
big  Duplex  trucks  were  placed  con- 
veniently to  turn  line  shafts  and  two 
trucks  to  do  the  work  of  the  50-hp. 
electric  motors  run  in  normal  times  to 
operate  the  plant. 

The  truck  motors  were  driven  at 
maximum  speed  under  governor  con- 
trol. The  operation  of  the  plant  was 
less  expensive  with  the  Duplex  trucks 
than  with  the  electric  power. 

Truck  motors  were  given  a  two-day 
test-out  and  then  a  new  motor  was 
hooked  up  with  the  shafts.  The  plan 
worked  perfectly  and  every  Duplex  em- 
ployee was  kept  on  the  job. 
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DORR  WASHER— END  VIEW 

records  show  that  maintenance  costs  on 
machines  handling  as  much  as  100  tons 
of  material  per  hour  are  exceptionally 
small.  This  is  explained  by  the  fact 
that  a  machine  raking  out  one  ton  of 
ore  per  minute  requires  less  than  five 
horsepower  for  operation. 

This  new  device  is  known  as  the  Dorr 
Washer  and  Classifier,  and  a  small 
model  was  built  in  the  Minnesota  School 
of  Mines  recently  and  tfsted  by  Edward 
W.  Davis.  The  model  is  8i  by  2  ft. 
in  dimensions  and  our  photographs 
show  two  views  of  it. 


Italian  restriction  on  importation  of 
motor  trucks  was  removed,  cfTectivc 
Oct.  29. 


Hauck  Manufacturing  Company 
Loses  Its  President 

Arthur  E.  Hauck,  President  of  the 
Hauck  Manufacturing  Co.,  maker  of  oil- 
burning  appliances,  Brooklyn,  N.  Y., 
died  at  Platbush,  Brooklyn,  on  Oct.  30, 
aged  forty-one  years.  Mr.  Hauck 
learned  copper-smithing  in  Germany. 
Before  he  was  twenty  he  followed  his 
trade  in  the  navy  and  ship  yards  of 
Belgium,  France,  and  England.  He  ar- 
rived in  this  country  when  twenty 
years  old,  landing  at  Philadelphia,  where 
he  promptly  obtained  employment  at 
the  Philadelphia  Navy  Yard.  After 
working  for  three  years  in  the  Navy's 
ea.stern  coppersmithies,  Mr.  Hauck 
started  in  the  oil-burner  business  in 
1902  with  a  small  shop  in  Brooklyn. 
His  pioneer  work  was  the  basis  for 
many  of  the  industrial  oil-burning  de- 
vices of  today.  Over  a  score  of  im- 
portant basic  patents  on  oil-burning 
devices,  as  well  as  numerous  minor  in- 
ventions and  improvements  in  the  ap- 
plications of  burning  oil,  testify  to  his 
(ontinucd  interest  and  industry.  One 
of  hi;;  principal  patents  is  the  method 
of  vajiorizing  kerosene  in  a  torch 
with  proportioned,  heat-resistant  nozzle. 
Another  is  the  Hauck  method  of  atom- 
ixation  through  proportioned  pipes, 
openini's,  and  composition  nozzle,  in- 
during  what  he  termed  "the  internal 
conihustion." 


Oil  Shale  Equipment — The  Denver 
Fire  Clay  Co.,  Denver,  Col.,  recently 
issued  a  32-pp.  bulletin.  No.  251,  "Oil 
Shale  Equipment."  This  booklet  out- 
lines the  oil-shale  industry  in  Scotland, 
describes  the  occurrence  of  shales  in 
the  United  States  and  also  contains  a 
number  of  illustrated  methods  for  the 
preliminary  or  field  distillation  of  oil 
shale.  Description  and  price  lists  of 
apparatus  used  in  this  connection  are 
also  included. 

Ventilation — Buffalo  Forge  Co.,  Buf- 
falo, N.  Y.,  illustrates  and  describes  in 
its  Catalog  721,  various  installations  of 
its  devices  and  systems  for  ventilating 
dyehouses  and  bleacheries,  among 
which  a  number  suggest  ways  in  which 
similar  devices  could  improve  condi- 
tions in  metal-working  plants. 

Rock  Drills — The  Denver  Rock  Drill 
Mfg.  Co.,  Denver,  Col.,  has  issued  a 
bulletin,  "Waugh  'Ninety'  Drills,"  which 
outlines  the  general  specifications  of 
this  type,  which  has  been  designed  for 
and  is  especially  adapted  to  coal  and 
iron  mining.  It  is  suitable  for  drilling 
in  the  softer  formations  where  a  power- 
ful positive  rotation  is  required,  and 
can  also  be  successfully  applied  to 
block-holing,  hitch-cutting,  trimming, 
or  drilling  in  any  character  of  rock, 
although  not  so  well  adapted  as  other 
drills  designed  for  that  purpose. 

Detonators — Atlas  Powder  Co.,  Phila- 
delphia, Pa.,  is  supplying  a  small  light- 
weight device  for  detonating  that  com- 
pany's electric  blasting  caps  and  illus- 
trates its  advantages  in  a  small  folder. 
This  "Davis  No.  1  Blaster"  is  so  small 
that  it  fits  the  average  hand,  but  has 
power  to  fire  five  30-ft.  copper-wire 
electric  caps  connected  in  series.  Ad- 
vantages of  electric  blasting,  furnished 
by  this  device,  are  extended  to  many 
smaller  operations. 

Screens — Stimpson  Equipment  Co., 
Salt  Lake  City,  Utah,  and  Grand  Cen- 
tral Palace,  New  York  City,  has  is- 
sued an  illustrated  eighteen-page  ac- 
count of  the  Mitchell  electric  vibrating 
screen  invented  at  Garfield,  Utah.  It 
is  claimed  to  attain  unusual  efficiency 
with  all  kinds  of  material  at  very  low 
proportionate  power  cost  and  to  be 
practically  fool-proof.  Its  vibrating 
mechanism  is  truly  unique  and  pecu- 
liarly efficient. 

Electric  Dovice« — The  Cutler-Ham- 
mer Manufacturing  Co.,  Milwaukee, 
Wis.,  has  collected  under  an  attractive, 
two-color  cover,  forty-eight  pages  of 
information  concerning  all  its  products 
designed  "For  the  Mine,"  and  given  the 
pamphlet  that  title.  The  booklet,  de- 
scribed as  Publication  836,  is  well  il- 
lustrated and  deals  with  motor  con- 
trollers, battery-charging  equipment, 
electrically  operated  brakes,  solenoids, 
ore  separators,  clutches  and  space 
heaters.  > 
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Why  Is  Copper  a  Luxury? 

PROSPERITY  among  copper  producers  cannot  be 
expected  to  follow  a  general  resumption  of  business 
activity  as  quickly  as  would  be  the  case  if  the  large 
stocks  of  metal  were  absent.  These  have  been  but  little 
reduced  during  the  last  year,  if  at  all,  and  may  even 
be  sufficient  to  supply  the  1921  demand  without  further 
production.  Plainly,  then,  it  is  to  the  interest  of  copper 
producers  to  market  these  .stocks  as  rapidly  as  possible, 
and  something  more  radical  must  be  done  than  sitting 
in  an  office  and  waiting  for  a  buyer  to  come  along. 
This  fact  has  been  realized  and  already  steps  have  been 
taken  to  institute  a  selling  campaign  which  will  be  more 
productive  of  results. 

About  a  year  ago  some  of  the  more  important  copper 
producers  and  brass  manufacturers  formed  an  organi- 
zation called  the  Copper  and  Brass  Research  Committee 
to  investigate  trade  conditions.  This  committee  has 
recently  published  a  series  of  reports  in  which  the 
reasons  for  the  slump  in  copper  are  enumerated.  Our 
readers  are  generally  familiar  with  what  these  reasons 
are:  Mainly,  the  general  slump  in  business,  especially 
in  the  automobile  trade,  and  the  unloading  of  Gov- 
ernment stocks  of  copper,  brass  and  scrap.  But  it  is 
to  another  reason,  minor  and  yet  fundamentally  impor- 
tant to  copper  men,  that  we  wish  to  call  attention. 
The  u.se  of  sub.stitutes,  inspired  by  war  necessity,  has 
outlived  war  conditions.  It  is  pointed  out  that  the 
tendency  is  constantly  increasing  to  use  cheaper  and 
le.ss  efficient  metals  than  copper  and  its  alloys  for 
plumbing  and  roofing  supplies;  for  screws,  nut.s,  hinges, 
bolts,  screens  and  kitchen  utensils;  in  automobiles  and 
the  manufacture  of  pins.  To  counteract  this  tendency 
the  committee  advocates  an  extensive  advertising  cam- 
paign similar  to  the  successful  publicity  work  which 
has  been  carried  on  by  the  zinc  and  nickel  producers 
during  the  last  year.  The  sales  of  Monel  metal  have 
be«n  tripled  by  eight  months  of  advertising,  and  it  is 
thought  that  the  copper  industry  can  be  aided  by  the 
samp  means.  To  have  a  more  efficient  organization  for 
the  t^rtherance  of  the  copper  producers'  interest,  a 
Cr)pper  ond  Bra.ss  Institute  is  likely  to  be  formed  dur- 
ing (he  coming  year. 

We  are  strongly  in  favor  of  this  campaign  mikI  wish 
those  behind  it  the  utmost  success.  However,  we  I.elieve 
that  a  fuiulamoiital  objection  to  the  u.se  of  ccippcr  must 
be  removed  l>efr)iY  sales  can  lie  increa.sed  to  any  extent 
by  publicity  methods;  an  ol.i.'ction  which  seems  to  us 
highly  important  and  yet  which  seems  to  have  been 
overlooked.  That  in,  the  .seemingly  extortionate  prices 
fharged  for  copper  products.  No  matter  how  enthu- 
!^innUc  a  home  builder  may  I.e.  about,  let  us  say.  copper 
.siroenH,  his  enthusiasm  will  (|uickiy  bo  cooled  and  his 
animosity  nrou.'^ed  when  he  tinds  that  copper  Hcrecns  sell 
for  \'h\  a  miuare  foot  compared  with  Ic.  for  inm  and 
4^<-.  i(.r  galvanized  in.ii.     Now  a  s(|iiMn-  fool  nt'  lopper 


screening  will  certainly  not  contain  more  than  a  few 
ounces  of  copper  and  the  difference  in  intrinsic  value  of 
the  metal  content  in  the  two  kinds  of  screening  will 
probably  not  exceed  one  or  at  the  most  two  cents.  Why 
should  not  copper  screens  sell  for  5  or  6c.  per  square 
foot  instead  of  15?  It  is  difficult  to  see  how  the  manu- 
facturing cost  can  be  so  much  greater;  in  fact,  were 
we  given  a  block  of  iron  and  a  chunk  of  copper  and 
told  to  make  one  of  them  into  a  wire  screen  our  natural 
dislike  for  unnecessary  hard  work  would  prompt  us  to 
choose  the  copper.  Prospective  customers  will  want 
reasonable  prices,  and  if  it  is  impossible  to  lower  prices 
the  first  function  of  an  advertising  campaign  should  be 
to  justify  present  quotations,  for  this  is  the  stumbling 
block.  The  American  people  are  no  longer  in  a  frame 
of  mind  to  pay  what  they  consider  to  be  profiteering 
prices. 

Nor  are  screens  the  only  example.  The  same 
apparently  ridiculous  price  differential  exists  in  other 
copper  and  brass  manufactures.  "What,"  we  asked  our 
plumber,  "is  the  difference  in  price  between  a  30-gal. 
hot-water  tank  made  of  copper  and  of  galvanized  iron?" 
"Well,  there's  some  difference.  Copper  tanks  are  so 
expensive  we  don't  try  to  sell  them  and  advise  customers 
against  them.  A  galvanized  iron  tank  will  cost  about 
$13  and  a  copper  tank  about  $40."  The  difference  in 
value  of  metal  in  the  two  is  five  or  six  dollars.  Again, 
why? 

Why  are  copper  sheets  now  quoted  at  10c.  per  pound 
more  than  copper  metal,  whereas  in  July,  1914,  the 
differential  was  5k.?  Is  this  differential  to  be  perma- 
nent or  is  it  temporary,  caused  by  high-cost  stocks  of 
raw  material  and  high  wages? 

The  advantages  of  copper  over  its  substitutes  are 
many.  The  reason  why  the  substitutes  have  been  used 
is  obvious.  Before  advertising  the  glories  of  copper 
to  a  discerning  public,  some  work  needs  to  be  done 
either  among  the  manufacturers,  wholesalers  or  retailers 
of  copper  products.  This,  if  successful,  should  be  fol- 
lowed by  advertising,  emphasizing  the  fact  that  copper 
and  brass  are  not  only  beautiful  and  more  efficient  than 
substitutes  but  that  our  idea  that  they  are  luxuries  is 
all    wrong. 


The  Duration  of  the  Pittman  Act 

'I"^11KI{K  is  considerable  doubt  in  some  quarters  as  to 
1  the  length  of  time  during  which  the  Piltman  Act  is 
likely  to  operate,  judging  from  inquiries  we  have  re 
ccivcd  and  the  conflicting  estimates  ranging  from  throe 
and  H  half  to  six  years,  that  have  been  made  by  the 
|)re.ss.  The  Wnll  Strrct  Journal  early  in  December 
staled  that  "They  |the  silver  miners]  will  have  a  stead\ 
market  for  their  output  for  the  next  six  years,  at  the 
tixed  rate  of  $1  per  ounce,  the  Covernment  taking  as 
nnich  as  they  can  produce."  This  csiiniate  was  evidently 
hasoil  on  the  erroneous  assumption  in  the  statement  that 
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some  355,915,083  silver  dollars  were  melted  under  the 
Pittman  Act  and  that  silver  production  is  at  the  rate 
of  56,000,000  ounces  per  year. 

The  actual  situation  is  stated  simply  and  clearly  in 
the  Annual  Report  of  the  Director  of  the  Mint,  for  the 
fiscal  year  1920,  who  informs  us  that  a  total  of  270,- 
121,554  dollars  was  melted  under  the  Pittman  Act,  the 
metal  being  either  shipped  to  India  or  used  in  the 
United  States  as  subsidiary  silver  coinage.  "The  act 
provides  for  the  repurchase  of  the  same  quantity  as 
contained  in  the  dollars  melted,  about  208,000,000  ounces, 
fine."  This  figure  is  quite  out  of  line  with  the  Wall  Street 
Journal's  estimate,  but  in  substantial  agreement  with 
the  text  of  the  telegram  of  the  Secretary  of  the  Treasury 
to  the  Engimering  and  Mining  Journal  last  June, 
wherein  the  amount  of  silver  to  be  repurchased  was 
stated  as  207,000,000  ounces.  The  Wall  Street  Journal 
has  evidently  confused  dollars  and  ounces  in  making  its 
estimate. 

During  the  first  six  months'  operation  of  the  silver 
repurchases  about  23,000,000  fine  ounces  was  bought  by 
the  Government.  At  this  rate,  46,000,000  ounces  annu- 
ally, it  would  take  about  4^  years  to  complete  the  pur- 
chases. This  estimate  does  not  take  into  consideration  a 
possible  decline  in  silver  production  due  to  the  curtail- 
ment in  the  copper  and  lead  industries  and  the  decline 
in  production  in  important  silver-mining  camps,  condi- 
tions which  would  tend  to  lengthen  the  period. 

We  are  glad  to  note  that  the  Director  of  the  Mint  in 
his  able  report  emphasizes  the  fact  that  "while  the  Gov- 
ernment will  neither  gain  nor  lose  on  the  sale  and  re- 
purchase of  the  silver,  the  producer  of  the  domestic 
silver  gets  the  benefit  of  the  fixed  price  mentioned 
above  when  the  market  price  goes  below  that  point, 
thus  tending  to  stabilize  domestic  production."  On  the 
face  of  it,  it  may  appear  to  the  uninformed  that  the 
silver  producer  is  being  favored  and  that  ill-advised 
legislation  is  compelling  the  Government  to  purchase 
silver  at  $1  when  it  can  be  readily  obtained  at  60c. 
Possibly  other  industries  less  fortunate  than  silver  min- 
ing in  this  period  of  readjustment  will  point  to  the 
favorable  position  of  the  American  silver  producer  and 
demand  similar  legislation.  Opponents  of  the  Pittman 
Act  may  raise  the  cry  "class  legislation." 

The  absurd  and  fallacious  arguments  that  are  usually 
advanced  are  readily  disproved  by  anyone  familiar  with 
the  unique  hi.story  of  the  Pittman  Act,  its  eminent  fair- 
ness— with  equivalent  sales  and  purchase  prices — and 
its  remarkable  stabilizing  features.  The  Pittman  Act 
."tands  by  itself  and  most  emphatically  does  not  deserve 
being  branded  with  the  stigma  of  class  legislation.  The 
Kngineering  aiid  Minitig  Journal  has  frequently  pointed 
out  why  silver  merited  different  consideration  than  other 
commodities  used  in  the  prosecution  of  the  war,  and  one 
of  the  chief  reasons  bears  frequent  repetition:  When 
the  United  States  {JoverTinu-nt  by  means  of  the  Pittman 
Act  released  208,000,000  ounces  of  silver  it  threw  upon 
the  market  the  e<juivalent  of  the  world's  production  for 
one  year.  In  no  other  essential  or  unessential  com- 
modity did  any  government  follow  a  similar  procedure, 
as  there  was  neithi^r  the  means  nor  the  incentive  for 
accumulating  such  a  tremendous  stock  of  one  material — 
whether  copper  or  other  commodity.  Dumping  great 
quantities  of  any  material  on  the  market  in  .m  industry 
would  seriously  disorganize  it.  That  these  silver  stocks 
should  be  taken  up  again  and  the  ordinary  law  of  supply 
and  demand  then  be  allowed  to  function  is  but  fair  to 
the  miner. 


The  Federated  Malay  States  government  has  under- 
taken to  purchase  at  a  fixed  price  its  own  domestic  tin 
production  in  the  hope  of  subsequently  selling  the  metal 
in  a  better  market  and  tiding  the  tin  producer  over  a 
depressed  market.  This  is  another  method  of  stabiliza- 
tion, but  its  effect  is  highly  problematical ;  in  fact,  of 
somewhat  doubtful  benefit  in  the  long  run.  The  Pittman 
Act  of  the  United  States  does  for  the  American  silver 
market  what  is  purely  figurative  for  the  Malay  tin 
market,  and  unquestionably  stabilizes  the  silver-mining 
industry — to  say  nothing  of  assisting  lead  and  copper 
producers  in  reducing  their  costs  through  byproduct 
silver  recovery,  and  cushioning  an  over-sharp  readjust- 
ment. 

To  forestall  any  attempt  to  repeal  the  Pittman  Act  it 
will  be  well  for  the  mining  industry  to  be  on  its  guard 
and  for  each  and  every  silver  producer  to  see  that  his 
Congressional  representative  is  fully  acquainted  with 
the  facts  surrounding  the  repurchase  of  silver  at  $1  an 
ounce,  so  that  prompt  and  vigorous  action  may  be  taken 
at  Washington  to  quell  any  ill-advised  and  uncalled  for 
movement  for  repeal. 


The  Interpretation  of  Geology 

GEOLOGY  is  a  wonderful  science.  We  have  seen  it 
in  our  time,  or  since  a  little  earlier  than  our  time, 
first  anathemized  on  account  of  its  honest  explorations 
into  facts,  as  the  enemy  and  opponent  of  religion,  and 
later  developing  into  one  of  the  cornerstones  of  a  new 
and  far  sweeter  religion.  We  have  seen  the  science 
reaching  back,  through  its  groping  researches  into 
molten  magmas — beginning  with  volcanoes,  then  in- 
trusive rocks  at  greater  depths,  as  now  exposed  by 
erosion,  and  so  on  down  to  the  deep  or  plutonic  rocks,  in 
which  we  see  evidence  of  swirling  currents,  curdling, 
and  that  aflinity  of  like  for  like  which  produces  segre- 
gated minerals  and  the  splitting  of  magmas  into 
secondary  magmas  of  different  kinds.  We  have  seen  it, 
leagued  with  zoology  and  botany,  explore  back  into 
changing  animate  life,  trace  out  the  leisurely  process 
of  evolution,  and  so  back,  not  to  where  life  began,  but 
where  the  darkness  of  the  erased  records  closes  in  on 
us.  We  have  seen  the  science  decipher  the  miraculous 
story  of  the  ice  age,  explain  our  soils  and  the  very 
pebbles  and  boulders  in  our  soils,  and  so  form  the 
basis  of  farm  and  forest  surveys  and  classifications. 
We  have  seen  it  explain  our  hills  and  our  plains,  ou: 
city  terraces  fit  for  residences,  our  harbor  channels 
fit  for  shipping.  We  have  seen  it  trace  out  our  stones 
for  building,  our  clays  for  brick;  and  those  wonderful 
accumulations  of  metals  we  call  ore  deposits.  In  doing 
this  la.st  and  the  other  things  which  we  have  already 
referred  to,  it  has  proved  itself  an  essential  of  industry, 
and  the  first  and  most  necessary  foundation  stone  of 
intelligent  mining. 

Again,  our  reflective  thought  has  been  in  the  last 
few  years  turned  to  the  influence  of  geology,  more 
acutely  the  geologic  distribution  and  occurrence  of  ores, 
on  human  history,  on  commerce  and  politics;  and  it 
has  been  detected  as  a  cause  for  coalitions,  treaties, 
migrations,  culture.  ;in(l  wars  of  con(iuest  or  defense. 
We  are  on  our  way  in  all  these  things. 

There  is  one  as)ieil  of  geology  that  remains  unde- 
veloped—namely, th<'  literary  value  of  geology,  or  what 
we  may  call  the  poeti\  of  geology.  Geology  is  a  science 
that  is  an  exposition  essential  for  the  understanding 
of   religion,   of   industry,   of   commerce,    of   politics,  of 
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the  nature  of  God  and  of  man:  and  how  far  has  it 
taught  humanity?  What  part  does  it  take  in  our  gen- 
eral education  and  culture?  Nearly  every  child  in  the 
world  is  still  taught  that  God  made  the  world  in  six 
day?  and  rested  on  the  seventh,  and  not  one  individual 
ou/  of  a  thousand,  child  or  adult,  knows  even  what 
yeology  is,  let  alone  an  understanding  of  its  simplest 
truths. 

There  is  a  certain  new  "best  seller,"  a  novel  called 
"Main  Street."  It  is  interesting  but  ven,'  trite:  it  is 
the  view  of  life  that  you  get  through  the  eye  of  a  fly, 
and  pitifully  narrow  for  a  human  being.  It  is  hailed  as 
a  wonderful  book,  as  the  most  important  book  of  the 
year,  by  prominent  literati.  Now  the  fact  is  that  this 
poor  little  book,  and  the  poor  little  author  of  the  book, 
and  the  poor  little  critics  who  applaud  it,  have  the 
limited  world  and  vision  of  the  geese  in  the  barnyard, 
and  the  barnyard  gates  are  their  horizon,  and  so  the 
emotions  and  experiences  of  Mrs.  Hen  are  very  impor- 
tant. These  seekers  after  thought  and  culture,  with 
their  literature,  art,  sociology,  and  Bohemian  and 
Bolshevistic  groups,  are  painfully  myopic,  and  it  is  no 
wonder  they  resort  to  any  morbidness  or  eccentricity 
to  get  out  of  the  groove  of  their  little  circle.  Take 
them  up  into  a  mountain  and  show  them  the  stars; 
transport  them  to  the  depths  of  the  earth,  and  let  them 
see  the  secrets  of  eternity ;  and  they  shall  lose  interest 
in  Chinese  lanterns  and  salad  dressings,  and  theories 
of  communism,  labor  and  privation  discussed  in  fat 
luxury,  as  the  means  of  culture  and  progress. 

What  we  need  next,  then,  is  the  literarj'  geologist, 
who  shall  translate  the  wonders  and  poetry  of  the 
world's  history  into  the  vernacular,  and  let  the  hungry 
crowd  see  a  solid  substantial  picture  of  the  workings 
of  the  Infinite.  In  literature  we  remember  only 
one  outstanding  union  of  geology  and  poetry,  and  that 
is  a  few  verses  in  Tennyson's  "In  Memoriam."  But 
in  general,  when  it  comes  to  interpretation  of  the 
mysteries,  geologists  are  poor  fish.  They  are  bad  busi- 
ness men ;  as  the  current  phrase  goes,  they  have  abso- 
lutely failed  to  "sell  the  idea."  They  are  pedantic  and 
longwinded,  full  of  strange  terms  to  hide  what  thoughts 
they  may  have  from  the  uninitiated;  and  the  result  is 
that  they  walk  in  a  walled  aisle,  as  secure  from  public 
notice  as  the  devotees  of  Esperanto. 

The  truths  of  geology,  or  the  lessons  of  the  rocks, 
are  perhaps  the  first  things  that  should  be  imparted,  in 
a  .scientific  scheme  of  education;  and  this  .should  be 
'followed  by  elementary  geography.  This  is  the  natural 
P»eliminary  to  a  consideration  of  other  studies  of  con- 
>  ri!\e  or  historical  truths,  such  as  the  stories  of  animals 
anil  plants,  which  should  follow.  Then  would  naturally 
come  nrian ;  and  his  physiology;  next  his  history  sketched 
from  Hie  earliest  geologic  nnord  down  to  the  present ; 
next  a  sketch  of  his  sociology;  his  forms  of  government. 
Next  should  come  mathemat  ii-s  and  physics  and  chem- 
istry; and  IftHt  of  all  the  elements  of  graniniur  und 
philology,  art  and  literature.  Correct  speaking  of  Eng- 
lish, iind  such  foreign  tongues  as  may  be,  should  be 
learned  by  imitation  in  early  childhood;  and  the  art 
')f  reiiditi);  and  the  praitice  of  Bimple  arithmetic  should 
accompany  (he  first  tales,  which  will  be  the  primar>- 
lesHOHH  in  rocks,  animals,  and  plantH. 

Yet  we  find  that  this  natural  rock  foundation  of 
education  and  culture  is  Montinif  high  nhove  it.  in  the 
air:  geology  in  not  taught  at  all  anywhere  liolow  the 
collejfp.H   nnd   not    adei|uately   there;    and    nowhere   ni*   a 


fundamental  branch  of  knowledge  requisite  to  education. 
Therefore,  we  repeat,  we  need  still  another  type 
of  geologist — the  interpreter  and  translator.  It  is  most 
natural,  perhaps,  that  these  should  come  from  the  ranks 
of  teachers,  where  indeed  this  quality'  is  most  needed, 
but  is  conspicuously  scarce.  Probably  Shaler  in  our 
day  has  been  most  successful  in  this,  as  Hugh  Miller 
and  Lyell  were  in  a  former  generation.  The  other 
natural  sciences  have  not  been  lacking  in  these  inter- 
preters. Conspicuous  are  wonder-books  like  Maeter- 
linck's, "The  Bee,"  and  Fabre's  "The  Spider."  Who  will 
write  the  epic  of  the  subterranean  forces? 


The  EflSciency  of  Geologist  Versus  Engineer 

THOSE  who  remember  the  wonderful  organization 
md  attention  to  detail  that  characterized  the  last 
meeting  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers  in  the  Lake  Superior  country, 
and  who  also  attended  the  annual  meeting  of  the  Geo- 
logical Society  of  America  which  was  held  in  Chicago 
last  week,  cannot  fail  to  have  been  struck  with  the  con- 
trast from  the  point  of  efficient  management  or  organ- 
ization. Scarcely  any  attention,  in  the  latter  case,  was 
paid  to  the  arrangement  of  details  for  the  visiting 
geologists.  Meetings  were  held  in  lecture  rooms  of  the 
University  of  Chicago,  and  headquarters  were  estab- 
lished at  the  Chicago  Beach  Hotel,  a  mile  and  a  half 
away,  with  no  regular  means  of  communication.  The 
Chicago  Beach  Hotel  is  several  miles  out  of  the  city. 
With  these  elementary  details  stated,  visitors  shifted  for 
themselves.  It  is  a  credit  to  the  hardiness  of  the 
geologists  that  under  the  circumstances  so  many  of 
them  finally  remained  for  the  meetings,  but  one  could 
not  help  suspecting  that  'f  the  weaker  ones  who  must 
have  been  lost  on  the  way  were  added,  the  attendance 
would  have  been  considerably  swelled.  If  any  specific 
arrangements,  accommodations,  facilities,  suggestions, 
or  guides  were  provided  except  the  bare  designation  of 
the  meeting  halls  and  the  headquarters  hotel,  they  did 
not  reach  the  notice  of  most  of  those  present. 

These  things  would  not  be  worth  mentioning  except 
that  the  contrast  of  this  vagueness  with  the  precision  of 
the  Institute  meeting  reveals  the  essential  difference  in 
efliciency  between  the  academic  t.vpe  of  geologist  which 
is  predominantly  represented  by  the  Geological  Society 
of  America,  and  the  engineer.  The  academic  life  and 
seclusion  begets  vagueness,  absent-mindedness,  and  what 
under  the  circumstances  may  be  a  wholesome  disregard 
for  time  and  place  as  compared  with  the  development  of 
reflective  thought.  "What  was  it"  sighed  the  German 
professor,  "that  I  wanted  to  remember  to  do  today?  I 
have  been  trying  to  recall  it  all  the  morning.  Ah  yes — 
I  made  a  note  to  conmiit  suicide  today!" 

The  engineer  is  a  .scientist  who  applies  his  .science  to 
practical  problems.  The  geologist  who  does  this — the 
economic  geologist — becomes  an  engineer,  a  geological 
engineer.  In  his  work  and  methods  thore  nuist  develop 
the  accuracy,  the  practical  wide-awakeness,  the 
thoroughness  of  attention  to  organization  and  detail, 
which  is  breil  in  all  engineers,  civil,  mechanical,  or 
mining.  Not  only  is  this  engineering  h;ibit  of  mind  thus 
exhibited  in  mode  of  life,  but  is  refliHloil  b;uk  on  the 
geological  work,  which  thus  becomes  sliari)er,  more 
detailed,  more  concise.  Ic.hs  imaginative,  more  cautious 
in  the  absence  of  sulllcient  evidence,  more  bold  in  the 
presence  of  ade(iUHte  data  leading  loKirally  to  a  certain 
(onrlusion. 
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What  Others  Think 


Further  Thoughts  on  Slag  Losses 

May  I  be  privileged  to  comment  in  your  journal  on  the 
very  interesting  article  recently  published  by  Mr.  Frank 
E.  Lathe,  on  copper  losses  in  slags?  Mr.  Lathe  objects 
to  the  use  of  the  silver  nitrate  method  of  determining 
suspended  globules  in  slag  on  the  following  basis: 

1.  "That  silver  nitrate  does  usually  dissolve  copper 
sulphides,  but  not  in  all  conditions." 

Does  Mr.  Lathe  refer  to  fused  sulphide  or  to  unfused 
minerals?  After  fusion,  copper  and  iron  sulphides  tend 
to  form  a  fairly  uniform  series  of  combinations  ranging 
from  low-grade  matte  to  white  metal  containing  dis- 
solved metallic  copper;  but  on  cooling  separate  into  two 
usual  constituents,  an  iron  sulphide  saturated  with  cop- 
per sulphide,  and  a  copper  sulphide  saturated  with  either 
iron  sulphide  or  metallic  copper.  The  solubility  of 
copper  sulphide  in  iron  sulphide  at  solidification  is  low, 
so  that  the  amount  of  copper  dissolved  and  obviously 
insoluble  in  silver  nitrate  solution  is  usually  negligible 
in  dealing  with  small  total  amounts  of  copper  in  slags. 

The  second  part  of  solidified  matter  is  readily  dis- 
solved by  silver  nitrate.  The  insolubility  of  certain 
forms  of  mineral  sulphides  when  dealing  with  f%ised 
materials  is  not  a  matter  of  much  import. 

2.  "That  the  assumption  that  copper  sulphide  dis- 
solved in  the  molten  condition  will  not  be  attacked  is 
not  justified,  as  such  sulphide  would  probably  not  be 
equally  soluble  in  the  solid  slag,  and  might  therefore  be 
found  in  the  latter  as  small  sulphide  particles  readily 
soluble." 

Does  not  Mr.  Lathe  here  postulate  relatively  complete 
segregation  and  crystallization?  It  is  my  impression 
that  the  usual  laboratory-  sample  is  chilled  in  taking, 
crystallization  greatly  increasing  the  difficulty  of  grind- 
ing and  dissolving  samples  for  analysis. 

Moreover,  inasmuch  as  the  largest  individual  crystal 
CI  do  not  here  refer  to  segregated  groups)  may  be 
micrometrically  determined  to  be  about  the  order  of 
magnitude  of  1  1,000  to  1/10,000  inch,  the  even  smaller 
sulphide  particles  which  might  separate  on  cooling  would 
probably  be  so  minute  as  not  to  be  freed  by  grinding 
to  100  or  200  mesh. 

3.  "That  cupric  oxide  is  slightly  attacked  by  silver 
nitrate,"  and 

4.  "That  cuprous  oxide  is  readily  attacked,  though  it 
does  not  seem  to  be  completely  soluble." 

Later  in  his  article  Mr.   Lathe  says  ".  .     that 

copper  oxide  need  not  be  expected  in  slags  as  a  separate 
constituent.     .     .     ." 

Ls  it  meant,  then,  that  dilute  neutral  silver  solution 
attacks  the  body  of  the  slag  and  dissolves  its  oxide 
copper,  or  is  Mr.  Lathe  referring  to  chemical  or  mineral 
oxides  in  a  relatively  pure  form? 

In  this  connection  I  would  like  to  quote  from  my 
original  publication  in  your  journal  of  May  10,  1919: 

"It  should  be  understood  that  the  method  involves 
no  conclusions  as  to  the  chemical  form  of  suspended  cop- 
per, but  is  an  empirical  method  for  determining  between 
the  two  physical  forms  of  suspended  and  dissolved 
copper." 


5.  "That  the  presence  of  metallic  iron  is  not  detri- 
mental except  in  consuming  more  of  the  reagent." 

My  experience  has  been  that  a  neutral  silver  nitrate 
solution,  when  exposed  to  the  action  of  metallic  iron, 
forms  in  a  short  time  a  precipitate  of  ferric  hydrate 
which  is  at  least  a  potential  source  of  copper  loss.  This 
could  only  be  redissolved  by  the  use  of  acids,  forming 
ferric  salts  capable  of  dissolving  copper  forms  with 
considerable  ease. 

Further,  Mr.  Lathe  bases  his  rejection  largely  on 
evidence  as  obtained  by  a  modification  of  the  sulphur- 
dioxide  method  for  oxide  copper.  I  do  not  intend  at  this 
time  to  enter  into  a  criticism  of  this  method,  though  a 
number  of  my  acquaintances  have  been  unable  to  con- 
vince themselves  that  it  is  quite  all  that  is  claimed. 
I  must  suggest,  however,  that  anyone  who  has  been 
assuming  that  metallic  iron  is  harmless  in  this  method, 
try  the  following  simple  experiment:  To  a  test  tube 
half  full  of  water  add  a  few  drops  of  copper-sulphate 
solution,  and  insert  a  small  clean  piece  of  iron  wire. 
Now  pass  in  sulphur-dioxide  gas,  and  in  a  very  brief 
period  of  time  a  precipitate  of  copper  sulphide  is  formed. 
(This  obscure  reaction  has  been  pointed  out  to  me  by 
Mr.  Van  Arsdale,  and,  so  far  as  I  know,  is  not  usually 
to  be  found  in  textbooks.) 

Finally,  in  respect  to  analysis,  may  I  ask  why  Mr. 
Lathe  ".  .  .  although  in  experiments  on  this  mate- 
rial precautions  had  to  be  taken  to  avoid  oxidation  by  air 
during  filtration  ..."  failed  to  remove  magne- 
tite crystals  from  his  slag  samples?  I  think  some  of  your 
readers  who  are  interested  in  the  wet  metallurgy  of 
copper  will  bear  me  out  in  the  statement  that  sulphur 
dioxide  does  not  always  reduce  ferric  iron  with  great 
rapidity,  and  that  it  is  perfectly  possible  to  have  sul- 
phur dioxide  and  ferric  iron  in  the  same  solution. 

Calculation  of  gold-copper  ratios  is  at  best  unsatis- 
factory, because  the  very  small  amount  of  precious 
metal  present  does  not  permit  determinations  of  great 
percentage  accuracy.  Moreover,  one  can  never  be  sure, 
inasmuch  as  matte  seems  to  be  at  least  in  some  degree 
attacked  by  slag  constituents,  that  one  is  justified  in 
assuming  no  gain  or  loss  to  suspended  pellets  after 
leaving  the  body  of  the  matte. 

Mr.  Lathe  states  that  metallic  copper  usually  is  :iot 
found  in  converter  slags  in  quantities  except  when  over- 
blown. He  is  right  as  to  the  fact,  which  is  at  least 
partly  due  to  the  solubility  of  metallics  in  the  sulphide 
phase.  It  is  my  impression,  however,  that  metallur- 
gists usually  consider  metallic  copper  to  be  art  interme- 
diate stage  of  oxidation  between  the  sulphide  and  oxide, 
and  is  it  not  rather  curious  that  the  matte  containing 
little  or  no  oxide  should  be  a  source  of  oxide  copper  in 
the  slag  without  leaving  considerable  amounts  of  the 
intermediate  state  (cropper)  which  is  most  assuredly  the 
stable  form  under  the  conditions  mentioned? 

To  any  one  who  doubts  the  prepoiuiorating  form  of 
copper  in  converter  slags  to  be  sulphide  saturated  with 
metallic,  I  respectfully  recommend  a  peek  through  the 


microscope. 

Maplewood,  N.  J. 


Charles  G.  Maier. 
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Glory  Holes  and  Magnesite 

An  Untechnical  Account  of  the  Situation  in  That  Mineral— Three  Operating  Companies  in 
Stevens  County,  Wash.,  Supply  the  Demand  of  the  United  States  for  Dead-Burned  Magnesite, 
jn  Competition  With  Imports  From  Austria  From  Deposits  Owned  by  One  of  the  Companies 


By  Russell  Arden  Bankson 

Written  for  Engineering  and  Mining  Journal 


<'   4    G 

A: 


GLORY  HOLE,"  a  mining  engineer  once  told  me, 
referring  to  a  certain  well-known  property, 
^  "made  it  possible  for  us  to  cut  the  cost  of  pro- 
duction in  half,  and  thus  continue  operations."  "And 
what,"  I  asked,  "is  a  glory  hole?"  "Think  of  an  ice-cream 
cone  made  out  of  a  mountain,"  was  his  answer,  "and  you 
have  a  good  idea  of  a  glory  hole.  It  is  simply  a  cone- 
shaped  hole  cut  from  the  outcrop  down  to  a  tunnel 
beneath.  The  small  end  of  the  funnel  touches  the  under- 
ground working.  The  ore  is  mined  from  the  sides  of 
the  open  funnel  and  dropped   downward,   where  it  is 


"ferromagnesite,"  and  refractoiy  magnesite,  or  simply 
as  magnesia.    In  this  form  it  is  ready  for  the  trade. 

"Dead-burned  magnesite  is  an  important  refractory, 
its  principal  application  being  in  the  basic  open-hearth 
steel  furnace,  although  it  is  used  in  the  metallurgy  of 
copper,  lead,  and  nickel.  The  hearth  of  the  steel  furnace 
is  usually  built  of  magnesia  brick  with  dead-burned 
grain  magnesite  spread  over  it  to  a  thickness  of  from 
twelve  to  eighteen  inches,  at  the  center  of  the  furnace. 
Magnesite  brick  is  also  used  for  the  bridge-work  of  the 
furnace.    Magnesite  enters  into  the  production  of  oxy- 


KM.NS    CONSTKUCTKIi    I  "I:    M  \  M    I' 

di.scharged   into  cars  and  tran.sported  to  the  crushers, 
a  sy.<nem  which  reduces  the  process  of  mining." 

A.-  it  happened,  almost  the  finst  words  I  heard  when 
I  arrived  at  the  magnesite  mines  referred  to  a  glory 
hole.  1  was  informed,  however,  and  discussed  the 
economy  rp.nulting  from  the  u.se  of  glory  holes  with 
intelligence.  "What  is  magnesite?"  I  asked.  That  wa.s 
a  fair  (luestioi.,  and  I  received  my  answer  in  technical 
terms  something  like  this:  ".Magnesite  occurs  in  two 
forms,  the  amorphous  and  the  cry.stalline.  Both  forms 
are  magnesium  carhonntf.  The  raw  mineral  contains 
from  90  to  9.')  per  cent  of  niagnesiuni  carl)oniilo,  the 
remainder  being  ealcitini  cnrhnnate,  silica,  nliinunii,  fer- 
rous oxide  and  sometimes  .i  trace  of  mangiuie.He  car- 
lionate.  The  mineral,  calcined  to  a  tempernture  rang- 
ing from  \AUi)  to  1,50(1  deg  C.  and  for  a  suniciont  time. 
loses  its  carbon  dioxiile  gas,  the  resultant  material  beinft 
known   as   dead -burned    magnesite.   sinlereil    tna^:iie.«<ite. 


Ai-TIUK  OF  n.ASTK"  M.XGNKSITE 

chloride,  or  sorel  cement,  from  which  exterior  stucco, 
flooring,  and  other  structural  materials  are  made:  fire- 
proof paint;  carbon-dioxide  gas;  metallic  magnesium; 
magnesium  chloride;  magnesium  sulphate;  basic  car- 
luinate  of  magnesia.  It  is  used  as  a  heat  insulator  for 
boilers,  pipes,  and  similar  articles;  as  a  toilet  prepara- 
tion; with  wood  pulp  for  the  sulphite  process  in  paper 
making,  and  in  the  making  of  other  minor  products. 

There  are  but  two  important  places  in  the  United 
States  where  this  mineral  is  found.  The  deposits  of 
amorphous  magnesite  in  California  are  ditVu-ult  to  mine 
an.i  are  not  especially  suited  for  the  refractory  trade. 
Their  product  supplies  the  mi.-»cellaneous  uses,  leaving  the 
Washington  deix.sits  of  crystalline  magnesite  to  "iw"^ 
the  demands  of  the  refractory  industry  m  the  Umtert 
Slates  The.se  deposits  of  crystalline  magnesite  are  founrt 
in  a  range  of  hills  in  Stevens  County,  in  the  north- 
eastern part  of  Washington,  fifty  to  seventy  miles  north 
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of  Spokane  and  eight  to  fifteen  miles  west  of  Valley  and 
Chewelah. 

Prior  to  the  war  practically  all  the  magnesite  con- 
sumed by  the  steel  industry  of  the  United  States  came 
from  the  magnesite  mines  of  Austria,  being  mined, 
shipped  as  ballast,  and  laid  down  on  the  American  sea- 
board at  from  $15  to  $18  per  ton.  The  war  stopped  this 
supply,  and  a  hasty  scramble  for  this  essential  mineral 
started.  A  world  survey  showed  seven  known  magnesite 
localities.  Four  of  these  were  eliminated  at  the  outset, 
because  of  their  location,  and  two  of  the  remaining 
three  did  not  supply  magnesite  suitable  for  refractory 
purposes.  The  seven  localities  considered  were:  Aus- 
tria, having  extensive,  high-grade  deposits,  largely  Amer- 
ican owned  and  operated,  but  eliminated  because  of  the 
war;  Greece,  Island  of  Euboea,  seized  early  in  the  war  by 
England,  to  protect  her  own  refractory  interests,  elimi- 
nated for  the  United  States;  Manchuria,  possessing 
extensive  deposits,  American  and  Japanese  owned,  little 
operated,  and  inaccessible  during  the  war;  Venezuela, 
where  there  are  extensive  deposits,  American  owned,  in- 
accessible during  the  later  part  of  the  war;  California 
deposits,  operated  as  a  war  emergency  for  a  time  for 
refractory  requirements  but  supplying  an  unsatisfactory 
product  for  this  purpose;  Quebec,  Canada, having  limited 
deposits  in  the  Grenville  district,  of  inferior  grade, 
worked  to  some  extent  by  American  interests,  as  a  war 
emergency ;  and  Washington,  Stevens  County,  where 
1:here  were  large  deposits,  of  high-grade  crystalline 
magnesite,  undeveloped. 

Geological  Report  Basis  of  American 
Magnesite  Industry 

With  the  results  of  this  survey  before  them,  the 
refractory  interests  turned  their  attention  toward  the 
magnesite  deposits  of  Washington  at  the  time  America 
entered  the  war.  They  were  directed  there  by  F.  M. 
Handy,  of  Washington  State  College,  who,  knowing  of 
a  report,  made  many  years  before,  by  Solon  Shedd, 
geologist  at  State  College,  and  in  which  the  deposits  of 
Stevens  County  were  definitely  described  as  crystalline 
magnesite,  made  an  exhaustive  investigation  of  the 
deposits,  hurried  East,  and  soon  had  interested  capital 
for  their  exploitation. 

Two  operating  companies  were  promptly  in  the  field. 
They  were  followed  by  numbers  of  less-important  pro- 
ducers. From  $18  per  ton  for  the  Austrian  magnesite, 
the  price  began  to  soar  as  the  demand  grew.  The  price 
reached  $50  per  ton,  $75,  $100,  and  on  until  a  maximum 
price  of  $160  was  being  paid  for  the  dead-burned  ore. 
Men  who  had  no  capital,  no  knowledge  ol  magnesite, 
rushed  into  the  hills  and  began  to  mine  the  rock.  They 
hauled  it  away  in  wagons,  carts,  auto  trucks — in  any 
way  to  get  it  out.  They  burned  it  in  crudu  furnaces  of 
their  own  construction.  They  paid  a  premium  to  kiln 
owners  to  burn  it  for  them.  They  were  soon  supplying 
the  need?  of  the  United  States  with  fnjiu  10,000  to 
12,000  tons  of  dead-burned  magnesite  a  month. 

On  the  day  the  armistice  was  signed,  Nov.  11,  1918, 
the  pricf  of  refractory  magnesite  dropped,  and  did  not 
stop  until  it  was  cut  in  half.  The  day  before,  it  was 
worth  $160  per  ton  to  any  user.  The  day  nfler  hostili- 
ties cea.sed  it  was  -worth  exactly  $80  per  ton.  Three- 
fourths  of  the  small  magnesite  producers  slopped.  The 
price  slumped  further,  and  tho.se  remainitig  i|uit.  There 
was,  however,  a  normal  demand  of  from  10,000  to 
12,000  tons  of  dead-burned  magnesite  per  month.    The 


firot  two  producing  companies  organized,  one  with  head- 
quarters at  Chewelah  and  the  other  with  headquarters 
at  Valley,  having  already  invested  several  million  dollars 
in  their  plants  and  in  opening  their  quarries,  determined 
to  remain  in  the  field  and  supply  this  demand. 

In  my  visit  to  the  magnesite  district  of  Washingtoh, 
I  found  that  six  mines  and  prospects  were  being  oper- 
ated for  commercial  purposes  by  three  well-organized 
companies,  a  third  company  having  entered  the  field 
since  the  signing  of  the  armistice.  I  learned,  also,  that 
two  of  these  companies  were  in  competition  with  the 
third,  the  newcomer,  on  the  alleged  premise  that  it  was 
operating  as  a  bluff,  and  in  reality  was  seeking  to  dis- 
credit the  magnesite  deposits  of  Washington,  and  the 
United  States,  to  prevent  Congress  from  passing  a  pro- 
tective tariff  upon  magnesite,  a  life  and  death  matter  for 
its  interests.  The  whole  situation  hinges  on  whether 
cheaply  mined,  foreign  magnesite,  especially  the  Amer- 
ican-owned product  of  Austria,  will  replace  the  Wash- 
ington magnesite,  when  conditions  become  settled,  and 
thus  relegate  to  the  junk  pile  several  millions  of  dollars' 
worth  of  equipment  in  Washington  and  make  the  de- 
posits temporarily  worthless.  The  executives,  mining 
engineers,  and  magnesite  experts  of  two  of  the  operat- 
ing companies  declare  that  the  entrance  of  the  foreign 
product  will  close  them  up  within  a  few  months  unless 
the  protective  tariff  is  authorized  by  Congress.  This 
cannot  possibly  take  place  before  1921  is  well  advanced. 
The  third  company  insists  that  there  is  no  possibility 
of  such  a  thing  happening,  because  it  owns  the  Austrian 
mines,  and  knows. 

The  controversy  is  not  warfare  between  local  com- 
petitive companies.  It  is  not  a  fight  between  men  over 
their  private  interests.  It  is  a  struggle  to  determine 
whether  an  existing  American  industry  should  jeopar- 
dize its  future  in  extending  a  welcoming  hand  to  a 
similar  industry,  American  owned,  on  foreign  soil.  I 
found  no  bitter  feelings  between  the  heads  of  the  various 
companies.  They  are  friendly,  but  they  are  determined 
to  hold  out  for  respective  principles  which  each  believes 
is  right:  encouragement  of  Americans  in  developing 
foreign  industries,  or  protection  of  American  domestic 
industry. 

The  market  for  refractory  magnesite  is  limited.  All 
the  advertising  space  in  all  the  papers  and  magazines  of 
the  country  could  not  make  it  any  larger.  There  is  no 
competition  among  the  existing  companies  for  business. 
The  present  demand  is  just  about  equal  to  their  com- 
bined output.  On  the  other  hand,  all  the  concerns  usi.ig 
refractory  magnesite  must  purchase  it  from  one  of  two 
sources,  either  Washington  or  Austria.  It  is  to  the 
consumer's  best  interests  to  purchase  refractory  mag- 
nesite where  he  can  secure  it  the  cheapest.  That  is  the 
weak  link  in  the  chain.  Which  source  will  vffer  the 
cheapest  magnesite  in  the  future? 

The  three  operating  companies  in  Washington  are: 
The  American  Mineral  Production  Co.,  with  general 
oHices  in  Chicago  and  administrative  offices  and  labora- 
tories at  Valley,  Wash.,  near  the  mines.  Howard  F. 
Wierum,  of  New  York,  is  general  executive  manager  of 
the  company.  The  ((juipany  owns  a  six-mile  slandard- 
gage  railroad  runnini'  from  Valley  up  to  its  mine,  the 
Allen  and  Moss  claims,  extensively  worked,  with  about 
a  million  tons  of  magnesite  developed,  a  cru.sher  plant, 
new  kiln,  and  full  ((inipment  for  a  maximum  capacity 
of  500  tons  of  crude  magnesite  a  day.  This  company 
iilso  owns  the   K<'<l    Marble  claim,   several    miles   south. 
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which  has  been  explored  but  not  extensively  worked. 
The  company  came  into  existence  through  the  efforts  of 
Major  H.  H.  Brunt,  of  the  British  army,  in  response  to 
the  war  emergency.  It  has  4,500  stockholckrs.  who  will 
lose  practically  everj'thing  they  invested  should  the  mag- 
nesite  mines  be  forced  to  close  down. 

The  Northwest  Magnesite  Co.,  with  general  offices  in 
San  Francisco  and  administrative  offices  at  Chewelah. 
Roy  Bishop,  of  San  Francisco,  vice-president  and  gen- 
eral executive  manager,  maintains  headquarters  at  Che- 
welah. This  company  owns  a  million-dollar  dead-burn- 
ing plant  at  Chewelah,  the  largest  plant  in  the  United 
States  exclusively  for  burning  magnesite;  the  Finch 
mine,  the  most  extensively  operated  in  the  Magnesite 
Hills  and  containing  a  million  tons;  the  Keystone  and 
Midnight  claims,  a  few  miles  south,  not  yet  developed; 
a  five-mile  wire-rope  tram  from  the  Finch  mine  to  the 
dead-burning  plant;  and  general  equipment  which  gives 
it  a  present  capacity  of  600  tons  of  crude  magnesite,  or 
300  tons  of  the  finished  product,  per  day.  The  company 
is  a  close  corporation  backed  by  the  Crocker  National 
Bank  and  the  Crocker  interests,  of  San  Francisco,  and 
R.  S.  Talbot,  of  Spokane,  Wash. 

The  American  Refractories  Co.,  with  general  offices 
in  Pittsburgh,  Pa.,  and  Western  offices  at  Chewelah. 
Wash.,  where  A.  F.  Greaves-Walker,  of  New  York,  mag- 
nesite expert  of  the  company,  is  in  active  charge.  This 
company  is  the  owner  and  operator  of  the  extensive 
magnesite  deposits  of  Austria,  and  ventured  into  the 
Washington  field  after  the  signing  of  the  armistice.  It 
has  taken  leases  on  two  extensive  magnesite  claims,  and 
options  on  a  site  for  a  dead-burning  plant  at  Valley  and 
a  right  of  way  for  a  tram  line  from  the  mines  to  the 
terminal  site,  a  distance  of  thirteen  miles.  The  com- 
pany has  erected  kilns  at  its  claims  and  is  burning  and 
shipping  1,200  tons  of  burned  magnesite  per  month  to 
its  dead-burning  plant  at  Harper,  Ohio,  where  it  is  pre- 
pared for  the  trade.  This  company  is  a  close  corpora- 
tion, and  through  its  officers  and  directors  is  closely 
allied  with  the  United  States  Steel  Corporation  and 
numerous  other  powerful  interests. 

The  American  Mineral  Production  Co.  and  the  North- 
west Magnesite  Co.  have  no  magnesite  interes^ts  other 
than  the  Washington  deposits,  upon  which  they  depend 
for  existence. 

Resumption  of  Forkign  Supply 
Soon  after  the  signing  of  the  armistice,  small  shij)- 
ment.s  of  magnesite  began  to  arrive  from  Austria,  im- 
ported by  the  American  Refractories  Co.  Immediately, 
the  two  operating  companies  in  this  country  took  warn- 
ing, and  asked  Congress  to  place  a  tariff  of  IIT)  per  ton 
on  foreign  magnesite.  At  this  move,  the  American 
Refractories  Co.,  which  had  liccn  operating  in  Wash- 
ingtr)n  only  a  short  time,  and  which  has  its  heaviest 
interests  in  Austria,  immediately  went  before  Ihn  Sen- 
ate Finance  Committee  and  protested  vigorously  uK'ain.Ht 
the  passage  of  tariff  restriction.^.  The  Senate  Kiniince 
Committee  reported  the  l)ill  out,  but  when  Congre.HS 
adjourned  in  May,  1920,  it  had  failed  to  act  ->ti  the 
meaaure.  and   it   is  still   dornuint. 

Riding  up  to  the  mines  of  the  American  Miiicnil  I'ro- 
(iiiction  Co.,  in  the  caboose  tower  of  the  conipany'" 
train,  I  a.^ki'd  Mr.  Wicruni  what  hi.s  compjuiy  w.i^  troinvr 
tn  do  if  the  tarilT  was  not  passed.  "W<<  havr  .m  ;  i/ 
contract.H    which    run    for    sonic    time,"    In'    •'  ' 

"After  that,  without  a  tariff     "   He  paused,  gl;i        ;  nut 
of  the  tower  of  the  .slowly  moving  train,  over  mi    -  tiic 


green  valley  to  the  east.  "Well,  after  that  the  whole 
works  will  be  junk.  The  Austrian  magnesite  will  flood 
the  market,  at  a  much  cheaper  price  than  we  can  pro- 
duce it,  and  we  will  be  out." 

Later,  I  was  talking  with  Mr.  Greaves-Walker,  of  the 
Refractories  company.  "What  about  the  magnesite 
tariff?  Will  you  close  up  your  tentative  operations  here 
and  turn  your  full  attention  to  your  extensive  Austrian 
properties  if  the  tariff  fails  of  passage?"  I  asked  him. 
"Not  at  all,"  he  answered.  "We  are  here  to  find  mag- 
nesite in  sufficient  quantities  to  supply  our  American 
trade,  regardless  of  our  Austrian  mines.  Under  the 
present  unsettled  condition  in  Europe  it  costs  us  more 
to  lay  Austrian  magnesite  down  to  our  customers  in  the 
United  States  than  it  does  to  mine  it  here  with  expensive 
American  labor,  haul  it  thirteen  miles  in  auto  trucks 
over  mountain  roads,  and  ship  it  across  the  continent 
to  our  customers.  We  are  here  to  find  a  claim  with  a 
million  tons  of  magnesite,   and,  when   we  do  that,   we 


i.o.vni.Ni:  >irT  m  \i:m:.-iti-:  ikum  i.m  Mimr..- 

are  ready  to  spend  a  million  dollars  at  once  in  the  de- 
velopment of  it.  We  will  then  erect  a  dead-burning 
plant  here,  construct  our  tranis,  and  develop  the  prop- 
erty to  capacity." 

"Why,  then,  did  you,  as  representative  of  your  com- 
pany, go  before  the  Senate  Finance  Committee,  when  it 
was  debating  the  proposed  tariff  on  ningnosite,  and 
fight  against  its  adoption?"  was  my  next  question. 
"Was  that  because  you  wished  to  ship  increased  amounU 
of  magnesite  from  Austria?" 

"My  interests  are  lighting  a  tariff  becau.se  it  is 
absurd  at  this  time  to  consider  a  tariff.  The  other  two 
operating  refractory  companies  of  this  .-ouiitry  insisted 
*on  a  tariff  when  the  magnesite  of  Wnshitigtoii  is  in  no 
danger  for  at  least  two  years,  as  Fiirnpe  is  m  no  posi- 
tion to  supply  the  trade  for  that  length  of  time,  owing 
to  the  un.settled  conditions.  We  are  ii"W  imying  the 
Kuropean  laborers  in  food  and  clothiiiK'  which  we  arc 
l.uving  in  the  United  States  at  pmhl  •  .•  I'lice.s.  and 
whirh  bring  the  oo.st  of  the  Austi  'to  much 

higher  than  that  mined  out  hero,     i  ''i"*  ^"f^j 

there  is  no  need  for  a  tariff  at  Ihi  r,  .  .\f  the  end 
of  two  veani,  if  the  American  in.i'  ■'.>  i>  threatened, 
because  of  improved  conditions  in  l/inMe.  it  will  then 
be  more  than  a  hypothetical  question  to  i  ongreas  to  ask 
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for  a  tariff  on  magnesite.  It  will  then  be  a  concrete  con- 
dition to  submit.  The  Washington  mines  are  getting 
more  business  and  making  more  money  than  ever  before 
in  their  history,  yet  these  same  interests  seek  a  tariff 
to  protect  their  already  safe  industry.  While  we  have 
spent  $3,000,000  in  Austria,  we  will  spend  another  mil- 
lion here,  regardless  of  the  former  investment. 

"Figures  which  I  submitted  to  Congress  show  that 
approximately  80  per  cent  of  the  magnesite  deposits  of 
the  world  are  conti-olled  by  Americans.  Newspapers, 
magazines,  banks  and  big  business  constantly  urge 
Americans  to  go  out  into  the  world  and  grab  trade 
for  America,  as  the  Englishman  has  done  for  England. 
Then  when  Americans  do  go  out  an  immediate  effort  is 
made  to  put  them  out  of  business  by  placing  a  tariff 
against  their  imports,  which  at  the  same  time  means 
much  more  exporting  from  the  United  States. 

"Our  company  was  the  first  to  go  outside  the  United 
States  for  magnesite.  Germany  had  all  the  available 
deposits  in  Austria  and  was  supplying  the  needs  of  the 
United  States  refractory  plants,  on  yearly  contracts. 
Each  year  she  was  boosting  the  prices  to  the  United 
States  consumers,  until  they  became  prohibitive.  Then 
bur  company  went  into  Austria,  opened  up  deposits,  and 
began  to  ship,  with  the  result  that  by  1908-09,  through 
competition,  we  had  beaten  the  German  prices  down  to 
a   reasonable    figure." 

Increasing  Imports  of  Magnesite 

Mr.  Wierum  had  another  version  of  the  matter  in 
support  of  his  stand. 

"That  was  all  brought  to  the  attention  of  the  Senate 
Finance  Committee  at  the  time  it  was  considering  the 
tariff,"  he  stated.  Digging  into  a  pile  of  reports  he 
showed  me  figures  on  recent  shipments  of  magnesite. 
"When  the  armistice  was  signed,  12,000  tons  a  month 
of  the  finished  product  was  being  shipped  from  this 
district  to  supply  the  normal  demand  of  the  United 
States,"  he  pointed  out.  "At  present,  shipments  from 
this  district  are  only  8,000  tons  per  month,  whereas 
the  Austrian  product  has  crept  up  to  4,000  tons  per 
month.  Does  that  look  as  though  we  were  safe  for 
two  years  to  come?  Before  the  war  Austrian  magnesite 
was  delivered  at  Baltimore  at  $15  per  ton.  From  this 
district  to  the  eastern  market  the  freight  charges  alone 
are  $16  per  ton.  We  are  only  asking  that  a  tariff  of 
$15  a  ton  be  placed  on  foreign  magnesite,  to  somewhat 
offset  our  freight  costs,  not  taking  into  consideration 
the  fact  that  it  is  co.sting  from  $21.50  to  $25  per  ton 
to  manufacture  our  material.  Our  figures  show  that 
the  Au.^trian  magnesite  now  is  being  laid  down  in  the 
United  States  at  ab<jul  .$21  per  ton,  which,  even  with 
the  tariff,  gives  the  Austrian  mineral  the  advantage." 

"What  will  become  of  the  claims  of  the  five  thousand 
stockholders  of  your  company  if  the  American  magnesite 
ceases  to  be  of  commercial  value?"  I  questioned. 

"There  is  one  small  hope  left.  That  is  the  plastic 
trade.  Wait  until  we  go  up  to  the  mine  and  I  will  show 
you   something." 

At  the  mine  I  found  a  .scene  of  activity.  Dominating 
its  surroundings  wjus  a  large,  specially  designed  kiln, 
practically  complete,  but  yet  to  be  "blown  in."  "That," 
he  said,  "may  be  our  salvation."  "It  looks  like  all  the 
other  kilns  I've  .seen,"  J  replied.  "But  it  isn't.  That 
kiln  is  costing  this  company  a  considerable  sum  of 
money,  but  we  are  takin^r  the  gamblers  chance  that  it 
will  make  us  more  money.  In  our  laboratories  at  Valley 
wc  have  made,  during  the  last  year,  hundreds  of  tests 


upon  magnesite — more  tests  than  were  ever  before  made 
anywhere  upon  this  mineral.  The  re.sult  is  that  we  have 
discovered  the  process  by  which  the  best  grade  of  pla.stic 
magnesite  can  be  developed  from  the  Washington  min- 
eral. This  necessitated  the  construction  of  a  specially 
designed  kiln,  which  will  burn  the  magnesite  only  to  a 
certain  extent. 

"There  is  a  growing  demand  for  plastic  magnesite, 
which  we  hope  eventually  will  consume  the  capacity  out- 
put of  our  plant,  making  us  independent  of  the  refrac- 
tory trade. 

"Available  data  show  that  at  present  there  is  a  con- 
sumption of  100  tons  of  plastic  magnesite  per  day  in 
the  United  States,  and  that  the  demand  is  growing 
steadily  as  the  superior  qualities  of  this  product  become 
better  understood  by  the  building  trades.  We  have 
reason  to  anticipate  that  in  a  few  months  the  demand 
will  reach  200  tons  per  day,  and  that  it  will  keep  on 
climbing.  Plastic  magnesite  cannot  be  altered  by  heat, 
except  at  temperatures  beyond  the  ordinary  require- 
ments, and  it  is  not  affected  by  water,  air,  or  light,  and 
will  not  expand  or  contract.  A  footboard  an  inch  thick, 
coated  with  an  inch  of  plastic  magnesite  and  bridged 
across  two  benches,  can  be  sprung  up  and  down  and 
the  magnesite  will  not  crack  or  show  that  it  has  been 
disturbed,  because  of  its  resisting  power  and  elasticity. 
In  making  the  plastic  magnesite,  we  take  the  lumps  as 
they  come  out  of  the  closely  controlled  kiln  heat  and 
put  them  through  the  grinding  mills,  where  they  are 
pulverized  to  a  200-mesh  powder,  the  same  fineness  as 
the  best  portland  cement.  The  product  will  then  be 
shipped  in  boxes,  sacks  and  barrels,  in  carload  lots. 
During  the  war  the  Germans  and  Austrians  used  plastic 
magnesite  of  this  kind  in  the  construction  of  their  pill- 
boxes and  gun  bases  at  the  front,  because  of  the  endur- 
ing qualities  of  the  cement  and  the  speed  with  which  it 
sets.  Likewise,  the  decks  of  German  ships  were  coated 
with  this  material." 

On  the  question  of  plastic  magnesite  Mr.  Walker,  of 
the  American  Refractories  Co.,  was  reticent.  "We  are 
here  to  supply  our  customers  with  ferromagnesite  for 
refractory  use,"  he  said.  "We  have  not  tested  the 
Washington  magnesite  for  its  plastic  qualities,  and  I 
could  not  say  what  the  prospect  would  be." 

The  Northwest  Magnesite  Co.,  according  to  my  infor- 
mation, will  not  at  this  time  attempt  to  enter  the  plastic 
trade.  At  present  it  is  enlarging  its  operations  and 
increasing  its  output  of  ferromagnesite. 

It  is  generally  conceded  that  both  the  American 
deposits  and  the  Austrian  deposits  cannot  at  the  same 
time  be  drawn  on  indefinitely  to  supply  the  American 
demand.  Normal  conditions  in  Europe  will  bring  about 
cheaper  labor,  which  will  throw  cheaper  foreign 
magnesite  on  the  American  market.  Deductions  would 
.seem  to  make  it  apparent  that  either  the  American 
magnesite  industry  or  the  American-operated  magnesite 
industry  in  Austria  must  peri.sh  eventually.  As  matters 
now  stand  there  arc  indications  that  the  American 
magnesite  industry  needs  a  great  glory  hole  to  cut  the 
co.st  of  its  production  in  two.  The  (luestion  ari.ses:  Will 
the  tariff  which  the  exclusively  American  operating 
magnesite  companies  seek  be  the  glory  hole  which  will 
.save  the  magnesite  mines  of  Washington?  But,  on  the 
other  hand,  will  American  interests  drop  out  of  the 
world  trade,  such  as  has  given  England  much  of  her 
power,  because  the  America  which  has  urged  her  citi- 
zens to  reach  out  into  the  world  shuts  them  out  with  a 
tariff  when  that  trade  is  secured? 
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Depreciation  and  Obsolescence 

A  Review  of  "  Bulletin  F,  Income  Tax;  Depreciation  and 
Obsolescence;  Revenue  Act  of  1918"* 

By  H.  B.  Fernald 

Written  for  Engineering  and  Mining  Journal 


THE  TREASURY  DEPARTMENT  has  just  pub- 
lished a  bulletin  on  the  subject  of  depi-eciatioh  and 
obsolescence,  dated  Aug.  31,  1920,  as  indicating 
"the  trend  and  tendency  of  official  opinion  in  the  Bureau 
of  Internal  Revenue  in  administering  the  portions  of  the 
Revenue  Act  of  1918  which  provide  for  the  deduction 
from  gross  income  of  reasonable  allowances  for  exhaus- 
tion, wear  and  tear,  and  obsolescence  of  property  used  in 
trade  or  business." 

This  gathers  into  a  pamphlet  of  thirty-six  pages  the 
principal  Treasury  decisions  and  rulings  on  this  subject, 
with  comment  on  the  purpose  and  application  thereof. 

The  general  spirit  of  this  bulletin  is  shown  by  the 
following  extracts : 

The  Bureau  does  not  prescribe  rates  to  be  used  in  comput- 
ing depreciation  and  obsolescence,  as  it  would  be  imprac- 
ticable to  determine  rates  which  would  be  equally  applicable 
to  all  property  of  a  general  class  or  character.  For  this 
reason  no  table  of  rates  is  published.  The  rate  applicable 
and  the  adjustment  of  any  case  must  depend  upon  the 
actual  conditions  existing  in  that  particular  case.     (p.  4). 

Where  it  can  be  shown  to  the  satisfaction  of  the  commis- 
sioner that  the  reasonable  expectation  of  the  economic  life 
of  the  oil  or  gas  deposit  with  which  the  propery  is  connected 
is  shorter  than  the  normal  useful  life  of  the  physical  prop- 
erty, the  amount  annually  deductible  for  depreciation  may 
for  such  property  be  based  upon  the  length  of  life  of  the 
deposit,     (p.  10.) 

What  the  fair  market  price  or  value  of  property  was  on 
March  1,  1913,  is  a  question  of  fact  to  be  established  by 
any  evidence  which  will  reasonably  or  adequately  make  it 
appear,     (p.  20.) 

Consideration  of  the  elements  entering  into  depreciation 
and  of  the  many  problems  arising  therefrom,  involves  ques- 
tions of  great  difficulty,  the  solution  of  which  does  not  yieM 
to  exact  determination  in  such  a  manner  that  precise  rules 
of  treatment  can  be  established  or  theoretical  formula- 
deduced  which  can  be  applied  to  all  cases  or  even  to  many. 
It  is  considered  impracticable  to  prescribe  fixed,  detinite 
rates  of  depreciation  which  would  be  allowable  fur  all 
property  of  a  given  class  or  character.  The  rate  :it  wliicli 
property  depreciates  necessarily  depends  upon  its  cliiiunter. 
iocniity,  purpose  for  which  used,  and  the  conditions  iiniltr 
which  it  is  used.  Manufacturing  plants  in  the  same  loiulity, 
doing  identically  the  same  kind  of  business,  depr.'ciat.'  at 
widely  dilTerenl  rates,  to  a  lar^c  extent  dependent  u|"iii 
the  management  and  the  fidelity  with  which  repairs  are 
made  and  the  property  maintained;  but  so  many  utlier 
elemenl.M  enter  into  the  question  that  even  the  irlativc 
importance  of  the  different  factors  can  be  detemiiinil  "uly 
with  dinicully  and  as  nppri)ximalii)iis.  The  taxpayer  ^ln'iiM 
in  nil  cases  determine  hh  accurately  na  possible  accoriliiur  tn 
bin  Judgment  and  experience  the  rate  at  which  his  pio|ii  ily 
depreciates.  The  rate  used  will,  however,  be  subject  ti.  Ilie 
iipprr>vnl  iif  the  commissioni'r. 

In  recognition  of  these  facts,  if  understnlenicnts  nf  lax 
able  not  income  in  returns  are  due  to  charging  off  di'iMciia- 
lion  In  excL'KH  of  an  amount  deemed  rcaitonalile  by  ttir  inm 
midsionpr,  ncgligcnro  or   intent  to  dofraud   will   not   U-   im 

•I'nx'iirnblr  from  Iho  Hiiprrlnlfi"l"i>t  of  Dootinirnt*.  Hov.  ni 
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puted  to  the  taxpayer  unless  the  position  taken  is  so  un- 
reasonable as  to  indicate  gross  carelessness  or  bad  faith. 

It  is  recognized  also  that  property,  for  example,  manufac- 
turing machinery,  may  be  subject  to  extraordinary  depre- 
ciation due  to  being  operated  overtime,  at  an  overload,  or 
being  used  for  some  purpose  for  which  it  is  not  adapted. 
Under  such  conditions,  a  taxpayer  may  deduct,  in  addition 
to  the  amount  measuring  the  depreciation  under  normal 
conditions,  a  further  sum  to  provide  for  the  extraordinary 
depreciation.  It  does  not  necessarily  follow  that  if  a 
machine,  operated  normally  for  eight  hours  a  day,  is  oper- 
ated for  sixteen  hours  a  day,  it  will  depreciate  twice  as 
rapidly  as  when  operated  under  normal  conditions.  The 
estimate  of  the  extraordinary  depreciation  should  be  made 
by  the  taxpayer  according  to  his  judgment  and  experience, 
and  will  be  subject  to  the  approval  of  the  commissioner, 
(p.  26-27.) 

The  capital  sum  to  be  replaced  by  allowances  for  depre- 
ciation should  be  charged  off  over  the  useful  life  of  the 
property,  either  in  equal  annual  installments,  this  plan 
being  generally  known  as  the  "fixed  percentage"  method, 
or  in  accordance  with  any  other  recognized  trade  practice, 
such  as  apportionment  over  units  of  production.  Whatever 
plan  or  method  of  apportionment  is  adopted  must  be  reason- 
able and  should  be  described  in  the  return.  The  "fixed 
percentage"  method  as  applied  by  the  commissioner  contem- 
plates that  the  annual  depreciation  deductions  with  respect 
to  any  property  should  be  equal;  that  the  rate  of  deprecia- 
tion should  be  assumed  to  be  uniform  durinjr  the  useful  life 
of  the  property,  as  compared  with  the  so-called  "fractional 
method  -weighted  years,"  "declining  balance  method — scien- 
tific or  unscientific,"  "revaluation  method"  and  "sinking-fuiid 
method,"  the  use  of  which  is  advocated  by  accountants,  but 
none  of  which  have  been  approved  in  their  entirety  by  the 
commissioner  for  income-tax  purposes. 

The  only  other  method  which  has  been  approved  by  the 
commissioner  is  an  apportionment  of  the  depreciation 
charges  over  the  total  amount  of  work  to  be  performed  or 
over  units  of  production,     (p.  :U)-31.) 

Reduction  in  the  value  of  property  due  to  exhaustion, 
wear,  and  tear  through  use  in  trade  or  business  is  an 
actual  fact,  whether  or  not  evidenced  by  book  entries. 

An  allowance  for  depreciation  and  obsolescence  must, 
however,  be  charged  off  by  the  taxpayer  in  his  books  and 
ivcords  in  order  to  constitute  an  allowable  deduction  from 
gross  income.  The  manner  in  which  it  is  chargeil  olT  is  not 
material,  except  that  the  amount  measuring  a  reasonable 
allowance  for  depreciation  must  either  be  deducted  directly 
from  the  book  value  of  the  property  or  preferably  credited 
to  a  depreciation  reserve  account,  which  should  I'l'  reflected 
in  the  taxpayer's  annual  balance  sheet.  The  allowance 
should  he  computed  and  charged  off  with  express  reference 
to  specific  items,  units,  or  groups  of  property,  and  tjixpnyors 
should  keep  such  records  as  may  be  readily  verified,  (p.  33.) 

Popreciation  Reserves. — Amounts  deductible  on  account  of 
depreciation  shoubt  bo  credited  to  appropri:itc  reserve  ac- 
counts and  carried  as  a  liability  against  the  assets,  to  the 
end  that  when  the  total  of  those  creditn  equ.ds  tlio  cnpitnl- 
invenlmont  account  no  further  deductions  on  these  accounts 
will  be  allowed. 

While  the  presumption  is  that  amountji  crciiited  to  these 
arcounUi  will  N"  vmed  to  make  good  the  Io.hs  lustainod, 
either  through  n  renewal  or  replaceniont  of  lh«  iipoporty 
or  n  return  of  capital,  thero  is  no  rfquirement  of  l«w  that 
the   funds   rpprcnentpd  by  these   reserve  liabdiUtf   shall   be 
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held  intact  or  remain  idle  against  the  day  when  they  may 
be  used  in  making  good  the  depreciation  of  the  property 
with  respect  to  which  the  deduction  is  claimed  or  in  restor- 
ing the  capital  invested  in  the  depreciated  assets. 

The  conversion  of  the  depreciation  reserve  into  tangible 
assets  will  not  constitute  such  a  diversion  as  would  deny 
the  taxpayer  the  right  of  deduction,  provided  in  all  cases 
that  the  deduction  claimed  in  the  return  is  reasonable. 

A  distribution  made  from  a  reserve  for  depreciation  will 
be  considered  a  liquidating  dividend  and  will  constitute  tax- 
able income  to  a  stockholder  only  to  the  extent  that  the 
amount  so  received  is  in  excess  of  the  cost  or  fair  market 
value  as  of  March  1,  1913,  of  his  shares  of  stock. 

The  most  casual  reading  of  this  bulletin  will  indicate 
the  great  progress  toward  fairness  and  equity  which  it 
shows  as  compared  with  the  department's  regulations 
under  the  original  income-tax  law ;  such  as  the  old  ruling 
that  a  depreciation  reserve  was  allowable  only  if  a  cash 
fund  of  equivalent  amount  were  retained  on  hand,  or 
those  which  endeavored  to  apply  specific  rates  of  depre- 
ciation to  various  classes  of  buildings  and  machinery, 
irrespective  of  the  conditions  of  their  location  or  use. 

To  some  extent  the  change  in  regulations  results  from 
the  broadening  of  the  allowance  for  depreciation  and  ob- 
solescence which  was  brought  about  under  the  1918  law. 

Whether  or  not  the  department  was  ever  correct  in  its 
ruling  that  the  law  applicable  to  1917  and  prior  years 
limited  depreciation  only  to  that  resulting  "from  wear 
and  tear  due  to  the  use  to  which  property  is  put,"  and 
practically  ignoring  the  word  "exhaustion,"  which  was 
specifically  used  in  the  law,  is  perhaps  not  a  matter  of 
current  interest.  The  fact  was,  however,  that  the 
regulations  of  the  Treasury  Department,  whether  or  not 
they  justly  interpreted  the  law,  so  greatly  restricted  the 
amounts  deductible  for  depreciation  on  the  tax  returns 
that  in  many  cases  corporations  could  only  have  their 
accounts  fairly  and  conservatively  stated  by  setting  up 
larger  depreciation  reserves  on  their  books  than  the 
department  was  disposed  to  allow. 

The  rulings  of  the  department  under  the  new  law  as 
they  appeared  in  Treasury  Regulations  45,  in  the 
bulletins  issued  from  time  to  time,  and  as  finally  sum- 
marized in  the  present  bulletin,  seem  now  to  be  such  that 
any  corporation  can  regularly  carry  fair  and  adequate 
depreciation  re.serves  with  some  assurance  that  its 
financial  statements  and  its  tax  returns  can  be  in  accord. 

In  general,  the  rulings  are  sound  and  can  he  followed 
as  stated.  There  is,  of  course,  the  inevitable  tendency, 
which  arises  in  making  general  statements  to  cover  a 
va.st  number  of  different  cases  and  conditions,  that  some 
rulings  should  be  laid  down  in  general  terms,  although 
they  were  ba.sed  on  a  [articular  set  of  circumstances,  so 
that  the  rule  as  worded  would  seem  to  apply  to  cases  for 
which  is  was  never  really  intended.  This  is  a  frequent 
.source  of  friction  with  regard  to  the  earlier  regulations 
of  the  department,  and  though  it  is  inevitable  that  there 
should  be  some  cases  in  which  the  same  critici.sm  might 
be  directed  against  some  of  the  rulings  set  forth  in 
Bulletin  "F"  (e.g.,  "Obsolescence"— p. '  13),  they  are 
practically  counteracted  by  the  very  definite  .statements 
repeatedly  made  that  depreciation  "is  an  actual  fact," 
that  "the  rate  apiilicable  and  the  adjustment  of  any  case 
must  depend  upon  the  actual  conditions  existing  in  that 
particular  ca.se,"  and  other  like  explanatory  matter. 

The  fair  spirit  in  which  this  bulletin  is  issued  is  also 
.set  forth  by  the  reference  (p.  34-;j5)  to  possible  adju.st- 
ment  of  depreciation  rates  previously  claimed  with  no 
evidence  that  there  would  be  any  discrimination  against 


a  taxpayer  who  endeavored  fairly  and  honestly  to  review 
his  prior  practice  regarding  depreciation  and  adjust  it  to 
accord  with  the  ruling  now  made  by  the  department. 

The  comments  given  in  regard  to  basing  depreciation 
on  the  value  at  March  1,  1913  (p.  19)  seem  of  particular 
interest  to  lessees.  The  general  statement  is  made  that 
depreciation  charges  should  "be  such  as  to  amount  in  the 
aggregate  during  the  life  of  the  depreciating  property 
to  the  value  of  that  property  as  a  capital  asset;  and 
that  .  .  .  this  capital  value  should  be  determined 
as  of  March  1,  1913."  Although  this  bulletin  is  not 
intended  to  cover  the  1913  and  1916  laws,  the  line  of 
reasoning  here  set  forth  would  seem  clearly  to  support 
the  contention  that,  for  leaseholds  which  had  been 
acquired  prior  to  March  1,  1913,  depreciation  should  be 
allowed,  in  1917  and  prior  years,  on  a  basis  of  their  1913 
value,  rather  than  on  a  basis  of  their  original  cost. 

From  many  aspects,  this  is  one  of  the  most  important 
bulletins  issued  by  the  department,  and  should  receive 
the  widest  possible  distribution,  both  among  the 
engineering  and  the  office  staflfs  of  all  mining  companies. 


Ontario's  Mineral  Production 

Returns  received  by  the  Ontario  Department  of  Mines 
from  the  metalliferous  mines,  smelters,  and  refining " 
works  of  the  province  for  the  nine  months  ending  Sept. 
30,  1920,  are  tabulated  below,  and  for  purposes  of  com- 
parison the  quantities  and  values  are  given  for  the  cor- 
responding period  in  1919.  Tons  throughout  are  short 
tons  of  2,000  lb. 

ONTARIO'S  METALLIFEROUS  PRODUCTION,  FIRST  NINE 
MONTHS  OF  1920 

' Quantity — ■  ■ Value • 

Product                              1920           1919  1920  1919 

Gold,  oz 424,297      366,288  $8,735,768  $7,574,586 

Silver.os 7,831,143  7,475,396  8,435,088  7,898,220 

Platinum  metals,  02 213  75         87  26  13,917  4,981 

Nickel  (metallic) ,  lb 7,060,078  7,820,866  2,440,303  2,732,676 

Nickel  oxide,  lb 4,886,712          5,700  1,146,768  1,607 

Other  nickel  compounds,  lb 159725      217,135  15,362  22,279 

Nickel  in  matte  exportedCa),  tons..        17,446        11,301  8,723,000  5,424,552 

Cobalt  (metallic),  lb 159,151        93,227  373,168  174,782 

Cobalt  oxide,  lb 509,043      321,483  1,015,696  463,916 

Other  cobalt  compounds,  lb 1,717        29,491  1,629  18,250 

Lead,pig,lb 1,290,726  1,481,204  117,122  54,802 

Copper  (metallic  and  sulphate),  lb..  4,952,413  4,436,101  800,369  756,883 

Copper  in  matte  exported(a),  tons..          9,497          6,818  2,659,160  1,908,936 

Iron  ore  (),  tons 5,468          5,827  47,120  44,234 

Iron,  pig  (c) ,  tons 49,422        30,849  1,395,948  795,009 

Total $35,920,418  $27,875,7 1 3 

(a)  Copper  in  matte  form  was  valued  at  14c.  and  nickel  at  25c.  per  lb.  in  both 
years.    Total  matte  produced  was  44,922  tons,  of  which  3 1.800  tons  wa-'  exported. 

(  )  Shipments  of  iron  ore  totaled  89,931  short  tons,  valued  at  $445,355.  The 
figures  in  the  table  cover  shiptneita  to  points  other  than  Ontario  blast  furnaces. 

(c)  Total  output  of  piK  iron  from  both  domestic  and  imported  ore  was  512,559 
tons,  worth  $14,480,794.  Figures  in  the  table  represent  proportional  product 
from  Ontario  ore. 

Although  the  aggregate  production  of  mines,  smelters, 
and  refineries  in  the  Province  of  Ontario  for  the  nine 
months  ending  Sept.  30  shows  an  increased  valuation 
of  over  six  million  dollars  as  compared  with  the  1919 
figures,  developnieiils  during  the  last  two  months  have 
been  such  that  a  jiidportional  increase  for  the  full  year 
cannot  be  expected.  Rainfall  was  so  scanty  during  the 
late  summer  and  I'all  that  the  power  plants  supplying 
Cobalt,  Porcupine  and  Kirkland  Lake  have  been  unable 
to  meet  tho  reciuiroments.  A  power  shortage  setting  in 
now  may  bo  prolonged.  Furthermore,  the  wholesale 
prices  of  commoditii-s  have  declined  abruptly,  and  indus- 
try and  commerce  are  feeling  the  elfects  of  this  inevi- 
table al'termath  of  I  he  war.  Labor,  however,  is  becoming 
more  plentifiii,  and  the  cost  of  iiroduction  is  declining. 
Such  ciiciinistanccs  are  specially  .idvantageous  to  the 
gold-mining  indii.-^i  ry,  which  has  had  to  carry  on  dur- 
ing the  war  period  under  difficult  conditions. 
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The  Hidachi  Copper  Smelter 

Highest  Concrete  Stack  in  the  World,  Pot  Roasting  of  Fine 
Copper  Ore,  and  Introduction  of  Coal  Into  Blast  Furnace 
Tuyeres  by  Hand,  Chief  Features  of  This  Large  Japanese  Works 

By  Charles  F.  Mason 

Written  for  Engineering  atid  ilir.ing  Journal 


TO  MANY  American  smeltermen  the  Hidachi  cop- 
per smelter,  at  Ibarakiken,  Tagagori,  Hidachi- 
mura,  Japan,  is  known  principally  as  "that 
Japanese  copper  smelter  where  they  have  the  highest 
concrete  stack  in  the  world."  It  is  interesting  to  learn 
that  this  stack  was  built  several  years  ago,  not  with 
the  idea  of  establishing  a  world's  record  in  chimney 
construction,  nor  because  its  great  capacity  was  really 
needed  from  a  metallurgical  standpoint,  but  to  protect 
the  tobacco  which   is   grown   in   the  vicinity   from  the 


smelter  and  mines  are  owned  and  operated  by  the 
Kuhara  company),  and  about  30  per  cent  of  custom  ore, 
of  which  one-third  is  siliceous  ore  carrying  about  3 
per  cent  copper,  and  two-thirds  yrold-  and  silver-bearing 
quartz,  containing  about  85  per  cent  silica.  The  latter 
is  used  for  converter  flux.  As  received  at  the  smelter, 
all  of  the  ores  contain  about  40  per  cent  fines,  separated 
by  a  4-in.  grizzly. 

The  green-ore  fines  and  blast-furnace  flue  dust  are 
sintered  together  in  large  cast-iron  tapered  "pots,"  with 


1.     VIKW  OF  THK  HI<;   STACK   KHONf  THE  OFFICE.'!,      i.    TlIK  1!I.A.><T  l-l  K.NWCK  11. A. NT.  .^IKiWlNG  KNPl.KSS  HOPEWAT 
FHOM    SINTEKI.NO  PLANT.      3.      SINTERING  PLANT. 


effects  of  the  sulphur  fumes.  The  stack  rises  550  ft. 
from  its  foundation  on  the  top  of  a  hill  about  200  ft. 
above  the  smelter  and  1,220  ft.  above  the  level  of  the 
sea,  three  or  four  miles  away.  It  stands  several  hun- 
dred yards  awny  from  the  nearest  point  of  the  smelter 
proper,  to  which  it  is  connected  l)y  a  main  flue  and  a 
number  of  branches,  all  of  which  are  built  of  reitifcincd 
concrete.  It  is  said  to  have  a  capacity  of  a  millicm  ciiliic 
feet  of  ga.ses  per  minute.  Kven  with  its  great  hcitfht, 
it  is  necessary  to  curtail  smelting  operations  at  certain 
times  (luring  the  tobacco-  and  rice-growing  season,  when 
the  observation  stations  in  the  vicinity  report  the  wind 
in  a  (langerou.s  quarter. 

The  ores  smelted  at  Hidachi  consist  of  nlxiiit   !>>  per 
cent  of  cupriferous  pyrite  frnin  the  Hidachi  mine  (Imth 


grate  bottoms,  12  ft.  in  diameter  and  about  •!  ft  in 
depth,  having  a  capacity  of  sixteen  tons  per  charge.  A 
stitnd  for  one  of  these  sintering  pots  consists  merely  of 
a  metal  ring,  set  about  4  ft.  below  the  lloor  love),  which 
makes  contact  with  the  lower  edge  of  the  pot  all  around 
the  circumference  of  the  latter  when  placed  upon  it. 
Inside  of  this  ring  is  an  opciiirig  which  is  connected  with 
the  blast  main,  and  outside  of  it  is  an  annular  space 
which  is  connected  to  the  flue,  and  theiuc  to  the  stack. 
A  thirty-ton  overhead  traveling  crane  pl.ices  an  empty 
pot  on  u  stand.  Rough  straw  mats  are  spread  over  the 
grates  in  the  Imttom  of  the  pot  and  set  nOre.  A  sheet- 
stee!  hood.  shB])ed  like  n  truncated  cone,  the  diitmeter  of 
its  base  being  slightly  larger  than  the  oul.side  diameter 
of  the  annular  flue,  with  inspection  doors  lr  the  sides 
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and  charging  doors  in  the  top,  is  lowered  into  place 
over  the  whole,  and  the  blast  turned  on  slightly.  Then  a 
charge  of  ore  and  flue-dust  is  dumped  in  by  the  crane 
from  a  five-ton  bucket  with  a  bell-hopper  bottom, 
followed,  when  it  is  well  lighted,  by  a  second  and  then 
a  third.  The  average  time  required  for  sintering  a 
sixteen-ton  charge  is  about  five  hours,  and  the  maximum 
blast  pressure  is  about  fifteen  ounces. 


I  l-0\V   .SHEET 


THE  HIDACHI    SMEI.TER 


three,  20  ft.;  two,  24  ft.  and  two,  40  ft.  Only  seven 
of  the  smaller  furnaces  are  in  operation  at  this  time, 
six  for  first  matting  and  one  for  matte  concentration. 
The  tonnage  smelted  varies  from  170  tons  of  ore,  for  the 
15-ft.  furnace,  to  250  tons,  for  the  larger  furnace,  per 
furnace  per  day.  The  ore-column  in  all  cases  is  about  11 
ft.  high,  and  a  maximum  blast  pressure  of  twenty  ounces 
per  square  inch  is  used.     A  20  per  cent  copper  matte 

TYPIC'AL  ANALYSES— HIDACHI  S.MELTEK. 
Kl'HARA  MINING  CO. 


Material  OCh       t:.tsico<!M!nOggOt« 

HidachiNo.  1..     29  ...    28  8  1.8  23.8  6.2  0.8  29.5  0.8  3.4  0.3 

HidachiNo.2..     3  0  ..     30  0  1.9   18  5  6  2   1.2  32.5  0.9  3.9  0.4 

Pyrite  cinder.  .  29   ..     45  6  3.6  II. I   4.0   1.1     7.0  0.9  1.4  0.1    ....   4.6 

Custom  Cuore  7  3  0  2   13.6  1.2  55  4  5  0  0.4  14.1  0.4   1.4  0.1   0  02   ... 

Au-Agflux 0  1..        1.9  0.4  83.8  4.7...     0.30.40.44.70.13... 

Sinter-cake. ..  .     3  2  0  2  35   1    1.8  30  7  5.8  1.1     5.5  0.9  2.9  1.0 

First  slag 02. .25  81.1   38  08. 8  0.9     0. 82. 33. 6  0.6 

Second  slag. .. .     0.4 41   0     

First  matte 20 . 0 

Second  matte.  .35.0 

Converter  slag.     2  4       .    45  0  . . .    26.0  

is  obtained  from  the  first  furnaces,  and  is  concentrated 
to  about  35  per  cent  in  the  second.  Water-cooled  fore- 
hearths,  of  probably  fifteen  or  twenty  tons'  capacity 
each,  are  used,  one  to  each  furnace,  and  the  first  matte 
is  tapped  into  the  pans  of  an  endless  conveyor,  to 
facilitate  cooling  and  breaking  up.  The  first-matting 
furnaces  are  situated  in  parallel  positions  and  charged 


When  the  sintering  process  is  complete,  the  hood  is 
removed  and  the  pot  with  its  charge  is  carried  by  the 
crane  to  the  breaking  floor,  where  the  charge  is  dumped 
and  broken  up  by  an  electro-magnetic  "skull  cracker," 
the  pot  being  ready  for  another  charge  as  soon  as 
replaced  on  a  stand.  The  iliustration  shown  on  p.  57 
shows  the  crane  carrying  a  pot  with  its  charge  to  the 
breaking  floor.  The  sintered  material,  after  being 
broken  up,  is  passed  over  a  1-in.  grizzly,  where  about 
20  per  cent  is  removed  and  reverted  to  the  sintering 
process,  the  remainder  going  to  the  blast  furnaces  by 
mean.^  of  electric  locomotives  and  an  endless  ropeway, 
shown  in  one  of  the  photographs  on  p.  55. 

There  are  ten  bla.st  furnaces,  all  48  in.  in  width  at 
the  tuyire.-  and  of  lengths  as   follows:   three    15   ft.; 


CONVEKTER    AISMO 

through  side  doors  in  the  tops  by  hand,  whereas  the 
matte-concentrating  furnaces  are  end  to  end  and  are 
charged  by  l>ott()ni-(lump  ears  running  on  a  track  over 
their  tops.  They  have  aide  flues,  but  the  charging  floor 
ia  remarkably  free  from  fumes,  thanks  to  the  big  .stack. 
The  flue  dust  is  al)<)ut  2.7  per  cent  of  the  ore  charged. 
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The  fuel  used  in  the  blast  furnaces  is  7.5  per  cent  of 
the  ore  charged,  and  consists  of  one-third  coke  and  two- 
thirds  bituminous  coal.  The  former  is  charged  in  the 
usual  way,  with  the  ore  and  flux,  whereas  the  latter  is 
charged  through  the  tuyeres  by  means  of  hand-operated 
plungers  working  in  small  cylinders  which  are  intro- 
duced through  the  tuyere  caps,  as  shown  in  the  illustra- 
tion. The  coal  is  ci'ushed  previously  to  about  1-in.  size, 
and  a  charge  consists  of  about  7  lb.  Needless  to  say, 
this   method,   although   showing   fuel   economy   from   a 


is  reverted,  cold,  to  the  first-matting  furnace.  The 
blister  copper  is  cast  into  24  x  30  in.  anodes,  weighing 
about  400  lb.  each,  through  a  swinging  launder,  in 
stationary  copper  molds  arranged  in  a  semicircle  and 
cooled  with  water  jets  underneath  in  the  usual  manner. 
I  am  indebted  to  Mr.  Tokuzumi,  metallurgical  engi- 
neer, and  Mr.  H.  Kajikawa,  mechanical  engineer,  of 
the  Hidachi  smelter,  for  their  courteous  assistance  in 
securing  the  information  and  data  presented  in  this 
article. 
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Bi..\.ST  FURXACK  AXii  sirr'ri.i:!: 

metallurgical  standpoint,  is  wasteful  of  labor,  and  plans 
are  being  made  to  use  pulverized  coal  instead. 

The  copper  recovery  in  all  of  the  blast  furnaces  is 
apparently  good,  being  reported  as  90  per  cent  or 
better  for  the  entire  plant.  It  will  be  noticed  that  the 
copper  content  of  the  first  slag,  as  shown  in  the  table 
of  analyses  on  p.  56,  is  0.2  per  cent,  and  that  of 
the  second  slag  approximately  0.4  per  cent.  It  is  only 
recently  that  the  second  slag  loss  has  been  bi-ought  down 
to  this  figure,  thereby  cutting  out  a  large  amount  of 
revert.  All  blast-furnace  slag  is  granulated  in  water. 
drained,  and  hauled  to  the  dump  in  electric  cars. 

Acid-lined  converters  of  the  barrel  type,  68  in.  in 
diameter  and  8  ft.  long,  receive  the  .35  per  cent  matte 
direct  from  the  small  ladle-cars  into  which  the  matte- 


INl  l.liliiU  tiK  .-^I.NI'KHI.Mi    I'LANT.  HHOWI.Ni;    I  ..i     AM' 
SINTKU    aOINO   TO    IIKKAKINQ    KI,<)(1I{ 

conceiitrntiiig  furnace  settlors  are  tapped.  Theic  aro  six 
converter  stands.  The  tilting  device  consists  of  a  vcrticnl 
hydrnulic  plunger,  operating  a  rack  which  engages  a 
gear  on  the  converter  trunnion.  The  converter  l)lMst  is 
supplied  by  a  motor-driven  turt)o-blower  at  a  pifMsiire  of 
8  Ih.  [ler  H(|uare  inch,  and  eiich  converter  hua  eleven  1 1- 
in.  luyi'-roH,  only  nine  of  which  are  open  in  n  new  lininn. 
The  wlag  cnrrieH  nn  averagr  "f  2.5  per  cent  copjicr.  and 


Geologic  Explorations  for  Asbestos 

The  United  States  now  obtains  most  of  its  high-grade, 
long-fiber  asbestos  from  Canada,  but  geologists  of  the 
U.  S.  Geological  Survey  hope  that  large  deposits  which 
will  yield  material  of  good  quality  may  yet  be  found 
in  the  Western  States,  especially  in  Arizona,  where 
asbestos  of  unusually  long  fiber  and  silky  texture  has 
been  discovered. 

In  the  Apache  and  San  Carlos  Indian  reser\'ations, 
in  Arizona,  asbestos  is  found  associated  with  rocks 
known  by  geologists  as  the  Apache  group,  which  is 
made  up  of  several  formations.  The  principal  deposits 
are  in  the  Salt  River  region,  where  the  Apache  group 
is  represented  chiefly  by  beds  of  quartzite  and  lime- 
stone, which  are  at  many  places  invaded  by  diabase,  an 
igneous  rock.  Throughout  this  area  much  diabase  has 
been  injected  into  beds  of  limestone,  and  the  asbestos 
is  found  near  the  contact  of  the  limestone  with  the 
diabase.  Places  where  the  limestone  has  been  much 
broken  by  the  diabase  have  been  particularly  favorable 
for  tlie  formation  of  asbestos.  The  asbestos  is  in- 
variably associated  with  serpentine,  a  greenish  mineral 
that  is  in  some  deposits  in  other  regions  mottled  like 
a  serpent's  skin,  and  although  serpentine  occurs  at 
many  places  without  asbestos,  serpentine  "float"  frag- 
ments of  it  that  lie  loose  on  the  surface,  having  been 
washed  out  from  its  outcrop,  are  a  valuable  aid  to 
the  prospector  for  asbestos.  In  this  region  asbestos 
it.self  is  also  generally  found  as  float  for  a  considerable 
distance  below  its  outcrop. 


Metal  Production  in  the  United  Kingdom 

For  1919 
The  following  table  is  taken  from  the  general  report 
iif  the  chief  inspector  of  mines,  and  gives  the  official 
metal  production  of  the  United  Kingdom  and  the  Isle  of 
.Man  for  the  years  1919  and  1918: 

>1  M MA  HY  UI-  THE  METAI-S  OBTAINABLE  BY  SMELTING  KKOM  THE 
ORES  !N  THE  UNITED  KINGDOM,  1918-1919 
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/Vpproximnfoiy  T.'i  per  cont  of  Iho  .Sih,  m  lii  ,.  k  iMoum  i-<l  in 
the  llnitfii  Stnto.H  is  nmniifiioturrd  in  I'l-nnsylvania.  Tho 
gnnixtrr  or  qunrtz  rook  from  which  thi-  hrirk  is  made  romoH 
from  tho  vicinity  of  Mount  Union  nnd  HolliHnysburir  and 
<ontninn  over  94  per  cent  nilicB. 
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Organization  of  Mine-Surveying  Work 

System  of  Maps  in  Use  by  Anaconda  Copper  Mining  Co. — Office  Work  and  Method 

Of  Filing — Reports  on  Detailed  Mining  Operations — Brief 

Account  of  Drainage  Layout 

By  Frank  L.  Fisher 

Written  for  Engineering  and  Mining  Journal 


A  NUMBER  of  operating  companies  in  Butte  were 
brought  together  into  a  compact  organization 
.  under  the  name  of  the  Anaconda  Copper  Mining 
Co.  Functions  having  to  do  with  the  control  of  opera- 
tions were  consolidated  into  separate  departments  which 
served  the  individual  properties  or  mines  in  common. 
The  engineering  department  may  be  cited  as  an  exam- 
ple. One  of  the  first  important  steps  undertaken  by 
this  department  was  the  establishment  of  a  surface 
triangulation  system  which  tied  all  of  the  individual 
surveys  together.  Starting  with  a  base  line,  points 
were  accurately  located  by  transit  in  strategical  posi- 
tions relative  to  the  respective  properties  throughout 
the  district.  Between  these  points  courses  and  dis- 
tances were  determined,  and  thus  the  various  surveys 
tied  in  to  the  base  line.  The  triangulation  points 
were  given  either  numbers  or  names.  Both  triangula- 
tion points  and  the  mine  shafts  were  mapped  on  a 
scale  of  1,4'00  ft.  to  one  inch.  This  gave  a  base  map 
of  convenient  size. 

Many  intermediate  survey  points  on  the  surface  were 
necessary  to  tie  to  the  system  new  improvements 
constantly  being  made,  such  as  buildings,  railroads, 
shafts,  pipe  lines,  and  the  like.  These  necessitated  the 
running  of  traverses  from  the  nearest  triangulation 
points,  frequently  at  no  little  distance,  each  time  it  be- 
came necessary  to  map  a  new  improvement.  Closed 
traverses  tying  in  these  more  temporary  points  to  the 
triangulation  were  thus  established.  These  were 
platted  on  a  scale  of  600  ft.  to  one  inch.  A  co-ordinate 
system  was  next  determined  upon.  All  surveys  are  con- 
sidered to  be  in  the  northeast  quadrant  of  a  circle. 
Imaginary  east-west  and  north-south  co-ordinate  base 
lines  are  thus  established  which  are  sufficiently  far 
south  and  west  of  the  properties  to  include  within  the 
quadrant  all  probable  lateral  expansion  of  the  com- 
pany's operations. 

A  working  scale  of  fifty  feet  to  the  inch  was  decided 
upon,  and  from  the  mapS  platted  upon  this  scale  other 
maps  are  reduced  in  scale  as  needed  by  means  of  the 
pantograph.  A  unit  map,  eighteen  inches  north  and 
south  by  twenty-foui  inches  east  and  west,  was  also 
adopted.  The  units  an;  joined  by  co-ordinate  num- 
bers running  in  serie.s  from  west  to  east  and  south 
to  north,  and  extending  h<,'yond  the  company's  property 
boundaries.  The  unit  map  on  the  fifty  feet  to  one 
inch  scale  includes  a  distance  of  800  ft.  north  and 
.south  and  1,100  ft.  east  and  west.  A  one-inch  border 
i.H  allowed  on  the  sheet.  The  surface  map  .shows  claim 
lines  and  all  excavations,  shafts,  and  improvements. 
Additional  sheets  are  prepared  for  each  level  of  the 
underground  workings  immediately  below  the  limits 
of  the  unit  surface  map.  Two-inch  squares,  each  repre- 
senting one  hundred  feet  on  a  side,  and  numbered  at 
each  intersection  according  to  the  number  of  hundreds 
of  feet  north  or  east  of  the  co-ordinati:  base  lines, 
are  drawn  upon  each  unit  sheet. 

An  index  map  on  a  scale  of   1,000   ft.   to  one  inch 


shows  the  position  of  the  small  unit  maps,  which  are 
numbered  sequentially  from  west  to  east  and  from  south 
to  north.  Shafts  and  names  of  mines  are  shown  upon 
the  index  map,  so  that  the  number  of  any  particular 
unit  map  can  be  quickly  determined  and  the  map  taken 
from  the  files.  Cabinets  each  holding  fifteen  shallow 
drawers,  the  size  of  the  unit  maps,  are  used  to  contain 
the  maps.  A  single  drawer  contains  a  surface  unit 
map  and  all  of  the  levels  below  the  unit  surface  map, 
the  series  of  drawers  being  numbered  from  top  to 
bottom,  and  from  west  to  east  to  correspond  to  num- 
bers on  the  index 

Stope  books  are  used  to  supplement  the  unit  maps 
which  are  for  vertically  separated  planes  where  there 
are  underground  workings  from  one  to  two  hundred 
feet  apart  or  according  to  the  distance  separating  the 
levels.  The  pages  of  the  stope  book  are  the  same  in 
size  and  ruled  similarly  to  the  unit  maps.  When  the 
book  is  open,  the  two  pages  represent  the  same  surface 
area  as  two  east  and  west  units.  The  levels  are  platted 
in  the  stope  books  according  to  their  elevations,  and  on 
the  intervening  pages  the  stopes  are  platted  to  scale, 
one  floor,  representing  approximately  eight  feet  ver- 
tically, being  platted  on  each  double  page.  The  books 
are  also  numbered  to  correspond  to  the  index  system 
and  are  kept  on  edge  in  cases  of  about  the  size  of 
those  used  for  the  maps.  The  numbers  read  down 
from  north  to  south,  and  to  the  right  from  west  to 
east. 

The  surveying  field  books  are  leather  bound,  84  x  5J 
in.  in  size.  They  contain  eighty  double  pages,  numer- 
ically numbered  on  the  right-hand  page.  Each  book 
is  a  continuation  of  the  one  preceding,  for  conven- 
ience in  indexing.  The  pages  are  lined  from  left  to 
right  like  ordinary  letter  paper.  On  the  left-hand 
page,  columns  are  ruled  vertically  to  keep  the  notes  in 
order.  The  headings  are  from  left  to  right:  Transit 
(including  back  sight  and  set  up) ;  Height  of  Instru- 
ment; Angle  Right  (always  doubled  for  permanent 
points  to  insure  against  error  in  reading,  or,  in  some 
cases  where  great  care  is  needed,  as  many  as  six  or 
more  angles  read,  and  entered  here,  and  the  average 
used) ;  Courses,  both  magnetic  and  true  (the  former 
is  noted  merely  as  a  check  on  the  turning  of  the  angle, 
from  which  the  true  course  is  computed) ;  Vertical 
Angle  and  Slope  Distance;  Height  of  Point  (the 
vertical  height  of  the  foresight  above  the  height  of 
instrument,  so  that  (he  elevation  of  all  points  may  be 
recorded  as  surveyed)  ;  and  Station  to  Floor  (the  dis- 
tance of  the  station  vertically  above  the  floor,  in  order 
that  all  floor  elevations  below  survey  stations  may  be 
determined  as  needed  to  plan  out  grades  to  be  used 
in  connecting  workings,  the  platting  of  longitudinal 
sections,  and  similar  work).  On  the  right-hand  page 
a  column  is  provided  on  the  left-hand  side  for  hori- 
zontal dislances.  The  remainder  of  the  page  is  ruled 
in  squares  for  descriptive  notes  and  sketches. 

The  mines  are  surveyed  monthly  and  the  notes  cal- 
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culated  in  the  oflSce.  The  calculations  are  made  in  books 
12  X  8i  in.  in  size,  containing  100  double  pages  each. 
The  right-hand  page  is  numbered  similarly  to  the  field 
books,  for  indexing  purposes.  The  books  are  made  in 
sets  of  two,  numbered  alike,  and  in  each  respectively 
surveyor  and  assistant  go  through  the  same  calcula- 
tions as  a  check  to  prevent  error.  The  right-hand  page 
is  ruled  from  left  to  right  and  the  spaces  from  top 
to  bottom  contain  in  order:  Backsight  and  Set-Up ; 
Azimuth  of  the  Course  from  Backsight  to  Set-Up  and 
Angle  Right  from  this  course;  Calculated  Course  and 
Horizontal  Distance;  North  and  East  Ordinates;  Sta- 
tion Number  and  Elevation  of  Survey  Station.  The 
left-hand  page  is  blank,  and  is  used  for  calculations 
and  sketches.  After  calculations  have  been  made,  the 
field  and  calculation  books  are  co-indexed,  the  work 
is  platted  into  the  stope  books  by  reference  to  both, 
and  from  the  stope  books  transferred  to  the  fifty-foot 
scale  level  maps.  From  the  level  maps  the  new  portion 
is  transferred  to  the  100  and  200-ft.  scale  maps  by 
pantograph. 

Monthly  Posting  of  Mine  Maps 

Each  month  the  set  of  mine  maps,  made  on  tracing 
cloth  on  the  150-ft.  scale  and  kept  at  each  mine,  is 
sent  to  the  office  and  posted  to  date  by  tracing  from 
the  office  maps.  The  superintendent  and  his  assistants 
are  provided  with  sets  of  leather-bound  tracings  of  the 
mine  workings  on  a  scale  of  200  ft.  to  one  inch,  which 
is  a  convenient  size  to  carrv'  underground  with  them. 
These  are  posted  regularly  from  the  200-ft.  scale  maps. 
Upon  completion  of  platting,  the  notes  in  field  and  cal- 
culation books  are  copied  into  ledgers,  numbered  and 
indexed  similarly  to  field  and  calculation  books.  A 
record  is  thus  kept  in  the  office  of  all  finished  work. 
As  the  field  and  calculation  books  become  filled,  they 
are  indexed  and  filed  in  cases  for  convenient  reference. 

Measuring  Contract  Work 

At  pre.sent,  the  contract  system  is  in  operation  in  the 
mines,  and  weekly  payment  to  the  miners  is  made  on 
the  basis  of  a  fixed  price  per  cubic  or  linear  foot  of 
ground  mined  or  timber  placed  in  position.  On  Wed- 
nesday of  each  week  the  engineers  measure  the  work 
finished  in  the  preceding  seven  days.  Field  stope 
books  are  u.sed,  and  sketches  made  showing  the  work 
accomplished  in  relation  to  the  sill  floor  work  which  has 
been  already  surveyed.  The  field  stope  books  are  lU  x 
5i  in.  in  size  and  contain  100  double  pages  ruled  in 
one-inch  squares,  with  inter-ruling  of  from  one-eighth 
to  one-sixth  inch  squares  representing  square-set  tim- 
bers in  plan. 

A  sketch  is  made  of  the  sill  floor  showing  timbers, 
chute.s.  and  survey  stations.  From  this  as  a  basis,  each 
floor  of  the  stope  or  raise,  above  the  sill  floor,  is  sketched 
in  accurately,  showing  timliers,  offsets,  and  outline  of 
the  floors.  Recently,  these  books  have  been  supplemented 
by  the  use  of  loose-leaf  field  tmoks  of  about  the  same 
size,  but  containing,  in  addition  to  the  sheets  ruled  in 
squares  (each  square  representing  in  plan  a  square  set, 
5  ft.,  4  in.  on  a  side),  other  sheets  ruled  for  the  purpose 
of  sketching  cross  and  longitudinal  sections  which  give 
!he  height  of  the  regular  sets,  7  ft.  10  in.,  as  well  as  the 
lireadth.  This  has  l)een  found  a  more  convenient  method 
of  showing  stopes  that  have  irregular  or  no  timl>ering, 
as,  for  example,  rill  and  stuil-timhcred  stope.s. 

The  use  of  the  lonse-lcnf  books  obviates  rarr>in>r  the 
permanent  fleld  stope  books  through  the  workings.     As 


the  work  represented  in  them  is  transferred  regularly 
to  the  permanent  field  books,  the  danger  of  the  loss  of 
sheets  containing  sketches  is  minimized.  From  the 
sketches  and  measurements,  a  weeklj-  report  is  made  in 
triplicate,  one  copy  for  the  superintendent,  one  for  the 
mine  foreman,  and  one  to  be  kept  m  the  engineering 
office  as  a  record. 

The  record  in  the  field  stope  books  is  platted  to  scale 
monthly  in  the  office  stope  books  in  proper  relation  to 
the  surveyed  sill-floor  work.  At  the  end  of  each  year, 
all  work  finished  during  the  year  is  given  a  distinctive 
color.  A  quick  visualization  of  the  approximate  time 
required  for  certain  work  is  thus  possible,  as  well  as 
the  ready  finding  of  the  exact  date  of  any  particular 
piece  of  work  from  the  records. 

Monthly  Progress  Reports 

At  the  end  of  each  month,  a  report  is  made  showing 
the  progress  in  feet  and  excavation  in  cubic  feet  of  ore 
and  waste  made  in  each  drift,  crosscut,  raise,  shaft, 
winze,  stope,  or  other  working,  together  with  the  costs, 
such  as  mining,  development,  and  filling,  for  each  vein. 
This  report  is  permanently  recorded  in  progress  books, 
from  which,  at  the  end  of  the  year,  an  annual  report  of 
operations  is  made  and  from  which  the  data  are  obtained 
for  the  annual  calculation  of  ore  reser\'es. 

From  the  monthly  report  a  clerical  report  is  also  made 
monthly,  in  which,  under  the  caption  of  development,  is 
given  footage  and  cubic  feet  excavation  for  crosscuts, 
shaft  sinking,  raising,  and  station  cutting;  under  the 
caption  of  drainage,  advance  and  excavation  of  drifts, 
crosscuts  and  sumps;  under  the  caption  of  mining  and 
breaking  ground,  stope  advance  and  excavation  in  sills, 
and  raises  in  ore;  under  the  caption  of  mining  and 
breaking  ground-filling,  advance  and  excavation  in 
raises,  winzes,  and  drifts  in  barren  veins  and  waste,  and 
lateral  drifts  and  crosscuts  therefrom;  under  the  cap- 
tion of  ventilation,  advance  and  excavation  in  raises, 
winzes,  drifts,  crosscuts  and  shafts;  and  under  the  cap- 
tion of  fire  expense,  advance  and  excavation  in  raises, 
drifts,  and  crosscuts.  A  report  is  made  for  each  mine 
annually,  and  under  the  caption  of  veins  there  is  give:: 
the  advance  made  in  ore  and  waste,  number  of  stope 
sets  removed,  and  cubic  feet  extracted  from  stopes, 
drifts,  laterals,  crosscut.s,  raises,  winzes,  and  shafts. 

Annual  Calculation  of  Ore  Resern^es 

Ore  reserves  are  calculated  annually.  To  facilitate 
this  computation,  longitudinal  sections  have  been  made 
of  the  workings  upon  the  veins  on  a  scale  of  100  ft.  to 
one  inch,  and  they  are  posted  once  a  year  just  prior  to 
the  calculation  of  reserves.  The  sections  are  drawn  on 
east  and  west  or  north  and  south  planes,  depending  upon 
whether  the  course  of  the  vein  is  more  nearly  east  and 
west  or  north  and  south.  The  sections  are  divided  into 
"blocks"  or  areas  of  convenient  size  extending  between 
two  levels  on  the  dip  of  the  vein,  and  on  the  strike  for 
any  convenient  length  up  to  three  or  four  hundred  feet, 
depending  upon  the  regularity  of  the  oi-ebody  in  its 
course  and  upon  the  as.says  obtained  upon  samples. 

From  the  assay  reports  for  the  drifts  and  raises 
which  bound  the  blocks  more  or  less  completely,  the 
approximate  percentage  of  copper  and  zinc  contained 
in  tho  blocks  is  calculated,  together  with  the  average 
width  of  ore,  due  allowance  being  made  where  the  course 
of  the  vein  materially  departs  fn'm  the  e.'^st-west  or 
north-south  planes.  The  contont.s  oi  the  liock  in  cubic 
feet  in  then  calculated,  the  percentage  of  waste  deducted. 
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and  the  remainder  divided  by  ten,  the  approximate 
number  of  cubic  feet  of  ore  per  ton,  this  giving  tons 
of  ore  in  that  part  of  the  "reserves."  The  posting  of 
the  sections  indicates  the  amount  of  decrease  made  in 
each  block  by  mining  during  the  year,  or,  in  case  of  new 
development  work,  the  increase  in  ore  blocked  out.  By 
summation  and  subtraction  the  "net  reserves"  resulting 
from  the  year's  work  are  given  for  that  horizon  upon 
the  vein  in  question.  Summation  for  all  exposed  horizons 
upon  all  of  the  veins  will  determine  the  total  net 
reserves. 

Ths  elevation  of  the  collars  of  all  shafts  has  been 
established  by  accurate  leveling  from  bench  marks,  in 
many  cases  the  triangulation  points,  or,  in  other  in- 
stances, apparently  permanent  points,  established  at 
convenient  places,  where  they  may  be  needed  in  the 
future  for  determining  elevations.  These  elevations 
have  been  carefully  checked  to  form  a  primary  system 
of  leveling,  and  are  platted  on  a  scale  of  1,400  ft.  to 
one  inch. 

The  exact  elevations  of  shaft  collars  having  been 
established,  the  elevations  of  the  floors  of  each  level  at 
their  intersection  with  the  shafts  are  determined  by 
measuring  down  from  the  respective  shaft  collars  with 
a  steel  tape.  The  underground  survey  elevations  are 
based  upon  these  results.  It  is  necessary  that  the  ele- 
vations be  correct,  as  the  properties  are  in  many  cases 
in  close  proximity  and  it  is  desirable  from  the  viewpoint 
of  safety  to  know  exactly  at  what  point  workings  will 
connect. 

Drainage  System  of  Anaconda  Group 

Before  the  consolidation,  the  various  mines  were 
drained  through  their  own  shafts,  but  as  they  were 
gradually  consolidated  into  groups  and  later  under  one 
company,  a  more  economical  system  of  drainage  was 
developed.  A  pumping  unit  was  installed  on  the  1,200-ft. 
level  of  the  Leonard  mine.  The  Boston  and  Montana 
group,  comprising  the  Mountain  View,  Pennsylvania, 
Leonard,  West  Colusa,  and  East  Colusa  mines,  was 
drained  by  connections  made  on  this  level.  Similarly, 
at  the  High  Ore  mine,  pumps  drained  the  remaining 
properties.  On  the  1,800-ft.  level  of  the  Boston  and 
Montana  group,  like  connections  were  made  later.  The 
other  properties  for  the  most  part  are  drained  by  the 
High  Ore  pumps  at  various  levels. 

When  the  High  Ore  mine  attained  a  depth  of  2,800  ft., 
a  more  comprehensive  plan  of  drainage  at  this  level  was 
decided  upon  for  all  of  the  mines.  Connections  have 
been  made,  or  will  be  made  as  fast  as  the  mines  reach 
the  2,800-ft.  level,  for  drainage  through  the  two  sy.stems, 
one  at  the  High  Oro  an'!  the  other  at  the  Leonard.  It 
is  planned  to  install  drainage  units  at  each  thousand 
feet  difference  in  elevation.  The  drainage  cros.scuts  are 
driven  upon  a  fall  of  ei^ht  inches  per  100  ft.,  with  an 
additional  fall  of  one  foot  per  1,000  ft.  as  a  margin  of 
safety. 

In  addition  to  the  work  as  outlined  in  the;  foregoing, 
the  engineering  staff  is  called  upon  to  plan  and  super- 
vise all  underground  development.  In  the  determina- 
tion of  lines  and  grades  to  be  used  in  making  connec- 
tions between  various  workings  or  in  constructing 
shafts  by  raising,  extremely  accurate  and  i)ainstaking 
work  is  essential  if  time  is  to  be  saved  and  expense 
minimized.  The  engineering  staff  is  also  a  link  in  the 
safety-first  organization.  The  first-aid  units  which 
the  company  has  organized  of  late  years  have  become 
tapable  and  efficient,  with  the  result  that   there   is  a 


low  accident  ratio  when  the  number  of  operating  prop- 
erties and  men  employed  is  considered.  Most  of  the 
engineers  have  qualified  in  the  first-aid  course.  In 
fighting  fires  the  engineering  staff  is  called  upon  to 
devise  methods  for  expeditiously  getting  at  the  source 
of  the  trouble  as  well  as  to  keep  operations  away  from 
sections  which  have  been  temporarily  or  permanently 
sealed  up  on  account  of  fire,  in  order  that  work  may 
proceed  in  the  remainder  of  the  property  without 
danger. 

Electric  Melting  Furnaces 
Used  by  Mint 

One  of  the  changes  brought  about  by  the  Director  of 
the  Mint  has  been  the  installation  of  large-capacity 
electric  melting  furnaces  in  lieu  of  small  gas-  and  oil- 
burning  furnaces.  An  electric  furnace  of  1,000  lb. 
capacity  installed  at  the  Philadelphia  Mint  demonstrated 
that  it  was  equal  to  nearly  four  gas  furnaces,  with  a 
fuel  saving  of  about  50  per  cent.  An  additional  furnace 
having  a  capacity  of  one  ton  has  been  installed  at  the 
Philadelphia  Mint,  and  an  electric  furnace  of  one-half 
ton  capacity  has  been  installed  at  the  San  Francisco 
Mint.  The  installation  at  the  Philadelphia  Mint  of 
mechanical  conveyors  for  the  handling  of  metal  ingots, 
strips,  disks,  and  coin,  in  lieu  of  hand  trucking,  has 
brought  about  a  labor  saving  of  40  to  50  per  cent  in 
these  processes.  Tandem  arrangement  of  six  rolling 
machines  brought  about  a  labor  saving  of  75  per  cent 
in  operation. 


Analysis  of  Samples  of  Ancient  Armor 

The  analysis  and  microscopical  examination  of  about 
one  dozen  samples  of  ancient  armor  from  the  Metro- 
politan Museum  of  Art,  New  York,  have  been  completed 
by  the  Bureau  of  Standards,  Washington.  The  analysis 
indicates  that  all  the  samples  were  made  from  very 
pure  wrought  iron  converted  into  steel  by  the  old 
cementation  process,  as  would  be  expected.  The  carbon 
determination  was  made  on  the  entire  cross-section,  as 
the  material  of  all  the  pieces  was  too  thin  and  corroded 
to  make  it  possible  to  obtain  samples  from  different 
layers. 

The  microstructure  indicates  that  the  process  was 
very  similar  to  our  wrought-iron  process.  The  metal 
was  then  carbonized,  probably  by  a  supplementary 
process,  hammered  into  sheets  differing  in  hardness 
(i.e.,  in  the  amount  of  carburization),  and  these  sheets 
were  welded  together.  The  whole  was  then  hammered 
into  shape  and  quenched,  thus  producing  the  final  hard- 
ening effect. 


Swedish  Iron-Ore  Production  in  1919 


According  to  the  Swedish  Board 
production  of  iron  ore  in  Sweden  in 
lump  ore  and  "slig,"  amounted  to 
pared  with  6,()20,0(H)  tons  in  1918  a 
1913.  Only  in  the  great  strike  ye 
total  ouput  less  than  in  1919.  Of  t 
tons,  or  58.79  per  cent,  was  mined 
value  of  the  ore  won  in  1919  is  sla 
kroner,  against  90,H()0,000  kroner  ii 
annual  production  per  miner,  whit 
1913,  declined  to  5(11  tons  in  1918 
tons  in   1919. 


of  Trade,  the  total 
1919,  including  both 
),040,000  tons,  com- 
nd  7,480,000  tons  in 
ar  of  1909  was  the 
he  output,  2,970,000 

in  Norbotten.  The 
led  to  be  72,();?0,000 
1  1918.  The  average 

h   was   63:5   tons   in 

and  further  to  474 
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Mining  Engineers  of  Note 
J.  Parke  Channing 


PROMINENT  among  the  mining  engineers  of  note 
who  have  taken  an  interest  in  the  good  of  their  pro- 
fession is  J.  Parke  Channing.  Mr.  Channing,  who 
was  born  in  New  York  and  was  graduated  in  1883  from 
the  Columbia  School  of  Mines,  gained  his  early  ex- 
perience in  the  Lake 
Superior  copper  and  iron 
districts,  where  he  re- 
mained ten  years  with 
the  exception  of  about  a 
year  spent  in  Honduras. 
He  was  early  associated 
with  Frank  Klepetko, 
then  mining  engineer  of 
the  Osceola  and  Tama- 
rack mines,  and  was 
with  the  Tamarack  when 
its  No.  1  vertical  shaft 
— a  great  undertaking  in 
those  days — struck  the 
Calumet  lode.  While  in 
the  copper  country  he 
made  the  suggestion  that 
better  instruction  should 
be  given  in  mining  in 
Northern  Michigan. 
From  this  resulted  es- 
tablishment of  the  Michi- 
gan College  of  Mines. 
From  the  copper  coun- 
try Mr.  Channing  went 
to  the  then  new  Gogebic 
iron  range  and  helped 
explore  and  develop  it. 
In  1887  Michigan  passed 
a  mine  inspection  act  and 
he  was  the  fir.st  mine 
inspector  for  Gogebic 
County,  a  position  which 
he  held  for  three  years. 
In  1890  he  took  charge 
of   the   East    New   York 

iron  mine  at  Ishpeming,  Mich.,  and  later  was  in  charge 
of  the  explorations  for  iron  ore  conducted  tjy  a  subsid- 
iary of  the  Chicago,  Milwaukee  &  St.  Paul  Ky.  While 
at  Ishpeming  his  public  .spirit  again  manifested  itself, 
and  at  his  suggestion  the  Lake  Superior  Mining  Insti- 
tute was  formed,  Nel.son  P.  Hul.st  being  the  first  presi- 
dent and  Mr.  Channing  second.  In  1893  he  was  ap- 
pointed assistant  to  the  manager  of  the  Calumet  & 
Hecia  Mining  Co.,  but  his  stay  there  was  short.  Thoy 
say  that  he  was  too  progrossive  and  ahead  of  his  time. 
Mr.  Channing  then  went  t<i  Mmitana  and  was  again 
as.scKJated  with  Frank  Klepitko,  who  wa.^  manager  of 
the  Hostnn  &  Montana,  which  later  on  wa.s  consolidated 
with  Anaconda.  Here  he  got  his  first  practiial  experi- 
ence in  copper  metallurgy  at  the  H.  &  M.'s  Great  Falls 
workn.  One  of  the  leading  interests  in  the  Itosfon  & 
Montana  was  the  firm  of  Lewisohn  Hrotherg  and  in  1897 
Mr.  Channing  as.tociated  him.self  with  them  as  ronsult- 
ing  mining  engineer  and  has  been  with  them  ever  since. 
In  18H9  the  old  firm  of  Lewisohn  Brnthers,  as  .i  result 


of  Mr.  Channing's  examination  and  report,  took  over  the 
properties  of  the  Tennessee  Copper  Co.,  which  were  de- 
veloped and  equipped  by  him.  The  technical  success  of 
this  operation  was  due  to  the  combination  of  Lake 
Superior  methods  of  mining  with  Montana  methods  of 
smelting.  After  a  few 
years'  operation,  during 
which  time  the  ore  had 
been  heap-roasted  and 
smelted,  Mr.  Channing 
introduced  pyritic  smelt- 
ing, based  upon  the  ex- 
perience of  Robert  Sticht 
in  Tasmania,  and  the  late 
W.  H.  Freeland  at  the 
mines  of  the  Ducktown 
Sulphur,  Copper  &  Iron 
Co.,  a  neighboring  com- 
pany. Still  later  he  built 
for  the  company  a  large 
sulphuric  acid  plant  to 
utilize  profitably  the 
fumes  from  the  furnaces. 
In  1905  Mr.  Channing 
examined  and  reported 
upon  the  properties  of 
the  Nevada  Consolidated 
Copper  Co.,  and  on  the 
strength  of  his  report 
large  financial  interests 
completed  the  develop- 
ment and  equipment  of 
the  Consolidated  prop- 
erty. In  1906  Adolph 
Lewisohn,  the  surviving 
partner  of  the  old  firm 
of  Lewisohn  Brothers, 
organized  the  General 
Development  Co.,  of 
which  Mr.  Channing  was 
made  vice-president  and 
consulting  engineer. 
Under  the  latter  this  company  found  the  Miami  mine 
and  later  on  organized  the  Miami  Copper  Co..  one  of  the 
so-called  porphyry  properties.  It  has  had  an  excellent 
record  as  a  producer  of  copper,  Mr.  Channing  being  its 
vice-president. 

Mr.  Channing  was  one  of  the  founders,  in  1908,  of 
the  Mining  &  Metallurgical  Society  of  America,  of  which 
organization  he  was  president  for  the  years  1910-1912. 
In  1914  Columbia  University  conferred  on  him  the 
degree  of  ma.ster  of  science. 

In  February,  1918,  he  was  elected  chairman  of  Engi- 
neering Council,  which  he  held  until  Hec.  31.  Engi- 
neering Council  was  replaced  on  .Liii.  1  by  Ameri- 
can Engineering  Council,  of  which  llcrberl  Hoover  is 
president  and  Mr.  Channing  one  of  the  four  vice-presi- 
•lents.  Mr.  ('banning  has  particularly  interested  himself 
in  the  human  side  of  engine«>ring  and  in  impressing 
upon  engineers  that  they  are  the  men  on  whom  devolves 
the  duty  of  bringing  about  proper  co-oiMMntlon  between 
capital  and  labor. 
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Loading  Black  Powder  Into  "Gopher  Holes" 

Written  for  Engineering  and  Mining  Journal 

A  method  of  loading  "gopher  holes"  used  in  one  of 
the  large  open-pit  iron  mines  in  northern  Minnesota  is 
shown  in  the  accompanying  illustration.  The  powder 
is  poured  directly  from  the  can  into  a  small  wooden 
launder,  which  is  inclined  so  that  the  powder  will  run 
into  the  hole.  The  launder  is  of  sufficient  length  to 
reach  the  end  of  the  hole,  so  that  the  explosive  may  be 
poured  in  without  leaving  a  train  of  powder,  and  the 
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directly  into  the  hopper,  the  cover  shut,  and  a  plug 
closing  the  bottom  of  the  hopper  is  removed  by  a  cord 
through  the  cover,  permitting  the  powder  to  run  out. 
The  launder  is  then  given  an  oscillating  motion,  so  that 
the  powder  will  run  into  the  hole.  This  contrivance  is 
safer  than  the  launder  previously  described,  as  it  is 
possible  to  protect  the  powder  from  the  danger  of  flying 
sparks. 

Method  of  Loading  Drill  Stem  and  Casing 

Written  for  Engineering  and  Mining  Journal 

A  simple  and  rapid  method  of  loading  drill  stem  and 
casing  from  wagons  or  trucks  into  gondolas  is  shown  in 
the  accompanying  illustration.  The  wagon  is  drawn  up 
parallel  to  the  railway  car  and  at  a  convenient  distance 
from  it.  Two  skids  are  so  placed  that  they  extend  from 
beneath  the  wagon  to  the  top  of  the  near  side  of  the  car. 
Two  20-ft.  lengths  of  casing  or  stem  can  be  used  for 
skids.  Both  ends  of  a  stout  rope  are  tied  to  the  bottom 
of  the  car  on  the  side  nearest  the  wagon  and  at  points 
directly  under  the  upper  ends  of  the  skids.  The  rope  is 
then  passed  up  the  inside  of  the  car  and  out  to  the  wagon 
in  such  a  fashion  that  it  forms  a  "V"  with  the  apex 
at  the  wagon. 

Several  pieces  of  pipe  are  then  laid  together  across 
the  skids,  and  the  center  of  the  rope  is  passed  under 
all  of  them  and  back  over  the  top.  A  chain,  or  another 
piece  of  rope,  is  fastened  to  the  apex  of  the  rope  loop 
with  a  hook,  and  then  passed  over  the  car  to  a  double- 
tree on  the  opposite  side  of  the  car  from  the  wagon. 
A  team  of  horses,  hitched  to  the  doubletree,  is  driven 
straight  away  from  the  car,  and  the  shortening  rope  loop 
causes  the  bundle  of  pipe  to  roll  over  and  over  up  the 

^ope  fastened  to 
bottom  of  car 


inner  portion  of  the  hi,lr  may  be  filled  first.  These 
"gopher  holes"  are  uauall,  1.5-in.  in  diameter  and  some- 
times as  much  as  25  ft.  long.  They  are  dug  into  the 
stripping  banks  by  means  of  long-handled  shovels  and 
are  usually  "sprung"  or  chambered  before  the  charge 
of  powder  is  placed.  The  springing  consists  of  a  pre- 
liminary blasting  with  dynamite  so  that  the  "gopher 
hole"  iH  enlarged  inside.  Vrnm  five  to  ten  kegs  (25  lb.) 
of  black  powder  are  used  for  the  final  blasting.  This 
practice  of  "gopher  holing"  is  uHed  to  bring  down  high 
bank.s  in  the  open  pits  where  it  is  desired  to  entirely 
remove  the  ov«'i  burden  or  to  break  down  the  bank  which 
might  be  a  menace  to  the  men  working  below. 

A  covered  box,  provided  with  a  hopper  liottom  and 
fastened  to  one  end  of  a  closed  launder,  i  sometimes 
used    for    the   aame   puri)ose.      The    powder    is   poured 


.MANNER  OF  t.OAlJiNG  DRILL  STEM  AND  CASING 

skids  until  the  pipe  falls  into  the  car.  As  the  pipe  moves 
up  the  skids  the  two  sides  of  the  rope  "V"  .slip  further 
out  on  the  |)ipe  and  prevent  one  end  of  the  buTulle  of 
pipe  from  travolinK  faster  than  the  other  end  and 
eventually  slipping  off  the  .skids.  With  this  arrangement 
two  men  and  a  team  can  load  a  considerable  quantity  of 
casing  in  a  short  time. 
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Punching  Holes  in  Bucket  Elevator  Belts 

By  punching  holes  through  the  belt  for  the  bolts,  the 
tensile  strength  is  materiallj'  reduced.  An  ingenious 
method  of  avoiding  this  decrease  in  strength  that  is 
worthy  of  universal  adoption  is  used  by  one  of  the  large 
mining  companies,  according  to  an  article  in  the  South 
African  Mining  and  Engineering  Journal.  A  punch  is 
made  from  a  piece  of  bar  steel  a  little  larger  in  diameter 
than  the  elevator  bolts  used.  One  end  is  tapered  down 
to  a  sharp  point,  and  the  other  end  is  drilled  and  tapped 
to  suit  the  thread  on  the  bolts.  A  bolt  is  screwed  into 
the  threaded  end  of  the  punch,  which  is  then  driven 
through  the  belt  and  the  punch  unscrewed  from  the 
bolt.  In  this  way  none  of  the  warp  threads  of  the 
fabric  are  cut,  as  they  are  simply  pushed  aside  to  make 
room  for  the  bolts,  and  the  strength  of  the  belt  is 
unimpaired.  The  method  as  described  is  limited  in  its 
application  to  "rubber"  belts  and  fabric  belts  generally. 

Thermit  Welding  of  Cast  Iron 
In  thermit  welding,  the  superheated  steel  produced 
by  the  reaction,  when  tapped  into  the  mold  surrounding 
the  weld,  naturally  fuses  back  into  the  fractured  parts 
two  or  three  inches  on  either  side,  and  the  whole  mass, 
solidifying  at  one  time,  effects  the  repair.  The  excess 
metal  of  the  weld  may  then  be  removed  or  not,  as  the 
necessity  indicates. 

In  cast-iron  welding,  steel  is  the  welding  medium,  and 
the  weld  material  will,  therefore,  necessarily  consist 
of  a  mixture  of  this  steel  and  the  cast  iron  of  the 
parts  being  welded.  The  graphite  carbon  in  the  cast 
iron,  therefore,  combines  with  the  thermit  steel,  thus 
making  a  high-carbon  steel,  which  usually  can  be  ma- 
chined only  by  grinding.  This  material,  however,  is 
not  so  brittle  as  cast  iron  and  is  physically  stronger. 

The  weld  material,  being  steel,  has  double  the  shrink- 
age of  the  ca.st  iron.  This  difference  in  shrinkage  is  of 
no  importance  where  the  section  welded  is  approximately 
square.  Where,  however,  the  length  of  the  section  at 
the  fracture  is  four  or  five  times  its  width,  the  dif- 
ference in  shrinkage  is  evidenced  by  one  or  more  minute 
cracks  perpendicular  to  the 
line  of  the  weld  and  extend- 
ing through  the  weld  material 
only.  These  cracks  are  caused 
by  the  difference  in  shrinkage, 
the  cast-iron  parts  tending  to 
restrict  the  shrinkage  of  the 
thermit  steel  along  the  length 
of  the  piece.  Hair-line  cracks 
will  be  found  in  the  welding 
of  sections  such  as,  for  ex- 
ample, 12  in.  X  2  in.,  but 
would  not  be  found  in  sec- 
tions 12  in.  X  12  in.  The 
cracks  are  unimportant,  as 
they  are  parallel  to  the  line 
of  strain.  Extended  experi- 
ence indicates  that  thermit 
welds  are  successful  where  the 
U'liirth  of  the  fractured  sec- 
tion is  not  in  excess  of  four 
tunes  its  width  and  where  the 
siili,Mei|uent  nuii'hining  can  be 
dune  by  grindlMg  rather  than 
liy  the  usual  processes. 


A  Crushed  Ore  Feeder  Which  Is  Economical 
Of  Head  Room 

By  Harold  A.  Linke 

W'ritten  for  Enginrering  and  ilining  Journal 

In  designing  a  thirty-ton  pilot  mill  for  the  A.  H. 
Jones  Co.,  metallurgists,  of  Salt  Lake  City,  it  was 
necessarj'  to  provide  for  a  crushed-ore  feeder  which 
would  not  entail  loss  of  mill  head  room,  which  would 
permit  of  close  regulation,  be  fool-proof,  and  less  ex- 
pensive than  the  regular  feeders  carried  in  stock  by 
machinery  houses.  The  sketch  herewith  presented 
shows  the  details  of  the  one  designed.  Regulation  of 
the  feed  may  be  done  by  adjusting  the  bin  gate  or  by 
attaching  the  connecting  rod  to  different  holes  in  the 
ratchet  wheel  arm  or  crank  disk.  The  feeder  belt  is 
inclined  at  an  upward  angle  and  the  length  between 
pulleys  will  depend  upon  the  angle  of  inclination  and 
the  mill  heights  which  it  is  desired  to  save. 

The  material  of  which  this  feeder  is  made  is  all  stock, 
as  follows: 

6  common  flat  boxes,  1 U    in. 

12  bolts  I  X  7J  in.  for  same. 

12J-in.   mat.  washers,  for  same. 

1  shaft  HJ   In.   X  3  ft   2   in.  :   keyseated   for   10   x   15   pulley   and 

ratchet  wheel. 
1  shaft  Hi   in.  x  2  ft.  6  in. :  keyseated  for  10  x  15  pulley. 

1  shaft  lij  In.  X  3  ft.  4  in.;  keyseated  for  14  x  4i-in.  pulley  and 

crank   disk. 
6  split  safety  collars  1  (3    in. 
9  ft.  3  in.  of  4-ply  rubber  belt,  armored  as  shown. 

2  c.i.  solid  pulleys  10  x  15  in.,  1)J   in.  bore. 
1  d.  solid  pulley  14   x  4 J   in.,   1)3    in.  bore. 

1  ratchet  wheel  (15J  in.  outside  diam.,  2i  in.  plus  or  minus  face), 

with  arm';  Hi  in.  bore. 
1  crank  disk,   15   in.  diameter  2   in.   plus  or  minus   face:   1(8    In. 

bore  as  shown. 
1  crank  pin   \i  In.  x  4  in.  plus  or  minus. 
1   connecting  rod  with   ends,  as  shown. 

1  pin,    IJ    in.  X  6  In.  plus  or  minus,  with  washers  and  keys. 
1  pawl,  2  in.  X  6  In.  x  2i  in.  with  pin,  washers,  and  keys. 
1  pawl,  2  in.  X  6  In.  x  2J  in.  with  pin,  washers,  keys,  and  box. 
Armor  plates  and  rivets  for  bilt. 

The  only  special  work  was  the  armoring  of  the  belt. 
The  cost,  except  for  the  drive  belt  and  timber  frame,  was 
?!156.94  f.o.b.  factory.  The  weight  was  760  lb.  Plunger 
feeders  of  equal  capacity  cost  |285  and  $350,  and  roll- 
type  feeders,  $300. 
^1  -i*v*i  .*' 
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Real  Miners  Wanted 

"Tha  need  for  miners,  real  miners,  m'son,  be  jus'  as 
gert  today  as  t'were  back  long  we  an'  in  that  h'early 
days,"  said  Cap'n  Dick.  "I  remember  back  in  tha  h'eigh- 
ties  one  o'  tha  cow  punchers  from  tha  foot'ills  came  to 
Grass  Valley  one  h'afternoon  an'  w'en  'e'd  put  'is  cattle 
to  pasture  an'  'is  'orse  in  tha  livery  barn  'e  starts  forth 
to  see  tha  town  an'  celebrate.  Didn't  seem  to  make  no 
difference  to  'e  jus'  w'ot  'e  ad  to  drink,  so  long  as 
t'was  wet  an'  tasty  an'  strong  h'enough.  A'for'  h'evenin' 
'e  'ad  grawed  noisy  an'  boisterous.  'Baout  nine  o'clock 
a  crowd  o'  we  miners  wuz  standin'  in  front  o'  tha  bar 
in  Si  Rowe's  place,  'avin'  tha  las'  glass  o'  beer  a'for'  we 
went  'long  'ome  to  bed,  w"en  this  'ere  cowboy  chap 
rushed  in  tha  front  door  an',  without  sayin'  a  bloody 
word,  min'  you,  'e  pulled  forth  two  gert  guns  from  'is 
fuzzy  pants  an'  shot  away  h'all  tha  lamps  'angin'  from 
tha  ceiling.  Some  o'  we  chaps,  as  couldn't  get  h'out 
tha  back  door  soon  enough,  wuz  cut  h'up  a  bit  with 
broken  glass.  By  tha  time  both  guns  wuz  h'empty  tha 
constable  h'appeared  an'  put  Mister  Cowpuncher 
in  jail.  'E  wuz  boun'  h'over  for  trial  for  disturbin'  tha 
peace  an*  Nick  Trebilcock  wuz  drawed,  'long  with 
h'others,  for  jury  duty.  Nick  never  'ad  served  h'on 
jury  before,  so  'e  figgers  this  'ere  wuz  somewhat  o'  a 
honor.  Bein'  mighty  careful  o'  'is  h'answers  to  tha  ques- 
tions tha  lawyers  h'asked  'im,  'e  wuz  gettin'  long  fine  an' 
looked  sure  'nough  like  'e  would  get  h'on  that  jury. 
Finally  tha  prosecutin'  lawyer  h'asked  Nick,  '  'Ave  you 
h'ever  'ad  contact  with  this  man  in  a  business  way?' 
'No,  sir,'  sez  Nick.  'I've  never  worked  contract  with 
un.  W'en  I  do  work  contract  I  'as  a  real  miner  for  a 
pardner,  an'  no  bloody  cow  puncher  like  'im.'  " 

An  Honest  Effort 

According  to  reports  in  the  press  Senator  Ashurst  of 
Arizona  had  a  busy  time  on  Dec.  29  trying  to  learn 
whether  the  President  had  signed  the  assessment  work 
bill.  He  made  considerable  progress,  that  is,  from  one 
building  to  another,  hut  late  that  night  he  put  the  job 
on  next  day's  calendar  as  unfinished  business.  No 
satisfaction  wa.s  obtained  either  from  Secrelary  Tumulty 
or  Mrs.  Wil.son.  The  Senator's  efforts  actually  took  him 
to  the  residential  .section  of  the  White  House,  .somewhat 
diHconcerting  the  policenicn  there,  who  were  at  a  lo.ss 
as  to  how  far  their  jurisdiction  extended  over  a  Senator 
con.stitutionally  immune  from  arrest.  The  latter's 
persistence  reflected  the  anxiety  of  his  constituents. 
This  was  no  way  for  the  President  to  treat  a  Senator 
and  of  his  own  party  at  that,  or  so  thinks  .Mr.  Ashurst. 

Iron  in  Connecticut 

A  Bridgeport,  Oinn.,  paper  Hays  that  iron  ore  run- 
ning 200  lb.  to  the  ton  ha.s  been  discovered  in  excavating 
for  the  foundations  of  a  building  on  Stale  Street  in 
that  city.  The  rontraclors,  it  iH  said,  however,  will  not 
Btop  work  to  "permit  the  development  of  a  mine  to 
pursue  the  lode."  The  imagination,  fired  l.v  thi.s  inci- 
dent, leaps  ahead  to  the  time  when  the  higher  grade 
deposits  of  today  are  wr.rkcd  out  and  the  offortH  of  the 


Mesabi  Iron  Co.  and  Replogle  Steel  to  concentrate  lean 
ores  shall  be  ancient  history.  It  may  be  then  that  ores 
running  10  per  cent  iron  will  be  eagerly  sought.  The 
earth's  crust  has  been  estimated  to  contain  about  5  per 
cent  iron  on  the  average.  Possibly  when  metallurgy  has 
sufficiently  advanced  this  crust  will  be  indiscriminately 
mined  and  shoveled  into  Somebody's  patent  disintegrator 
and  the  iron  separated  from  the  other  elements  at,  of 
course,  a  ridiculously  low  cost.  Someone  in  Bridgeport 
is  evidently  thinking  in  advance  of  his  time. 

Dowser  Nissley  Makes  Good 

Down  in  Pennsylvania  lives  a  strong  minded  people 
that  will  not  be  coaxed  out  of  its  old  beliefs.  Despite 
the  volume  of  testimony  that  has  been  published  against 
the  efficiency  of  "water  witching,"  the  people  of  Ephrata, 
Pa.,  are  rejoicing  over  having  located  two  sadly  needed 
wells  with  the  aid  of  a  peach  twig  in  the  worthy  hands 
of  one  "dowser"  named  Nissley.  The  following  from  the 
Lancaster  Examiner  speaks  for  itself: 

Ephrata,  Dec.  9 — The  members  of  Ephrata  borough  coun- 
cil are  as  happy  today  as  a  bunch  of  miners  that  located  a 
gold  mine,  as  they  have  been  successful  in  locating  several 
good  springs  that  have  helped  considerably  in  relieving  the 
water  shortage. 

During  the  latter  part  of  the  summer  Ephrata's  water 
supply  had  reached  such  a  stage  that  certain  parts  of  the 
town  were  without  water  for  several  hours  each  day.  The 
water  situation  was  under  discussion  in  every  nook  and  cor- 
ner of  the  borough,  and  many  were  of  the  opinion  that  the 
only  way  to  overcome  this  shoi'tage  would  be  to  build  a  filter 
plant  and  use  the  water  from  the  Cocalico  Creek.  This  plan 
was  strongly  resented  by  a  number  of  citizens,  as  they  did 
not  care  to  have  Ephrata  lose  the  reputation  it  has  gained 
far  and  wide  through  its  pure  mountain  water,  and  insisted 
on  drilling  wells  on  the  Ephrata  ridge. 

But  where  were  the  wells  to  be  drilled?  This  was  the 
question  that  was  asked  by  many  and  finally  answered  by 
resorting  to  an  ancient  method  of  locating  underground 
springs  by  means  of  the  divining  rod  or  peach  twig.  A  num- 
ber of  citizens  curious  to  know  the  possibilities  of  this  meth- 
od, traversed  the  mountain  side  with  a  peach  twig  and  after 
several  interesting  experiences  agreed  that  this  would  be 
the  only  logical  way  of  locating  a  spot  where  a  well  might 
be  drilled  and  be  sure  of  a  supply  of  water.  A  number  of 
councilmen  became  interested  and  soon  had  a  "dowser,"  as 
the  English  call  him,  on  the  job  in  the  person  of  Jonas 
Nissley,  of  Salunga.  Mr.  Nissley  located  a  spot  on  the 
Ephrata  ridge  near  the  borough  pumping  station,  where  a 
shaft  201J  ft.  was  sunk  by  the  well  drillers,  E.  G.  Meyers 
&  Co.,  of  Salunga.  This  well  was  given  a  hard  test  and 
after  pumping  continuously  for  29  hours  an  average  of  be- 
tween 40  and  .')0  gallons  per  minute  was  maintained  with  no 
apparent  effect  on  the  supply. 

So  well  pleased  were  the  members  of  the  council  with  their 
find  that  it  was  decided  to  make  another  search  and  drill 
another  well.  The  services  of  "Dowser"  Nissley  were  again 
secured  and  he  located  a  spot  on  the  Ephrata  ridge  a  short 
distance  from  the  i)uinping  station.  A  shaft  of  about  200' 
ft.  was  sunk  :m(l  after  giving  this  well  a  2'1-hour  test  on 
Tuesday  and  Wedne.-^day,  a  flow  approximately  50  gallons 
per  minute  was  maintained  with  no  effect  on  the  supply. 
The  possibilities  are  that  a  third  well  will  be  drilled  shortly. 

To  a  number  of  people  this  method  of  locating  water  may 
seem  like  n  fairy  tide,  on  a  par  with  consulting  the  ouija 
board  for  certain  information.  Nevcrlliclcss,  this  method 
has  been  in  vogue  for  over  100  years  and  proven  successful 
in  mo.st  instances.  History  on  this  subject  informs  us  that 
Ihe  hazel  twig  was  successfully  used  in  locating  springs 
after  large  sums  of  money  had  been  fruitlessly  spent  in 
boring  for  water. 

It  would  be  mean  to  take  the  joy  out  of  Ephrata'.s  life 
by  making  fun  of  its  peach  twig.  After  all,  they  found 
the  water  and  care  little  about  the  means  employed. 


January  8,  1921 


Engineering    and    ;m  i  n  i  n  g    Journal 


65 


Society  of  Economic  Geologists  Holds  Meeting 

In  Chicago 

Many  Interesting  Papers  Mark  First  Gathering  of  New  Organization — R.  A.  F.  Penrose,  Jr. 

Discusses  Relation  of  Economic  Geology  to  General  Principles  of 

Geology — A  Central  Bibliography  Urged 


THE  Society  of  Economic  Geologists  held  its  first 
meeting  in  Chicago  Dec.  28  to  30,  with  head- 
quarters at  the  Chicago  Beach  Hotel.  Meetings 
were  held  at  the  Universitj'  of  Chicago.  The  society,  at 
the  invitation  of  the  Geological  Society  of  America, 
whose  meetings  were  held  at  the  same  time  and  place, 
affiliated  itself  with  the  latter  society  to  the  extent  of 
selecting  one  of  its  members  to  serve  as  one  of  the  vice- 
presidents  of  the  Geological  Society  of  America. 

At  the  meeting  of  Tuesday,  Dec.  28,  in  Rosenwald 
Hall,  President  R.  A.  F.  Penrose,  Jr.,  read  the  opening 
addre.s.s,  on  "The  Relation  of  Economic  Geology  to  the 
General  Principles  of  Geology."  According  to  Mr.  Pen- 
rose, the  term  economic  geology  is  used  to  indicate  the 
application  of  the  general  principles  of  geology,  that  is. 
purely  philosophic  geology,  to  material  uses.  Scientific 
research  is  possible  in  both  these  phases  of  geology. 
Research  in  purely  philosophic  geology  consists  in  an 
effort  to  unveil  the  as  yet  undiscovered  secrets  of  the 
earth ;  research  in  applied  or  economic  geology  consists 
of  making  useful  to  mankind  the  various  facts  that 
purely  philosophic  geology  has  disclosed,  but  it  may 
even  go  further  and  disclose  some  of  these  facts  it.self. 
Many  geologic  phenomena  have  been  utilized  by  man- 
kind long  before  their  scientific  significance  was  known. 
he  continued.  Prehistoric  man  often  lived  in  caves  of 
immen.se  proportions  with  no  conception  of  their  origin 
until  geology  in  modern  times  demonstrated  how  they 
were  formed.  The  discovery  of  water  in  artesian  wells 
wa.s  made  centuries  before  its  geologic  cause  was 
kn(iwn;  while  the  di.scovery  of  oil  in  borings  was  simply 
a  wild  venture  until  some  thirty-odd  years  ago  Dr.  1.  C. 
White  pointed  out  the  geologic  structure  affecting  its 
accumulation. 

Practical  Use  of  Geological  Phenomena  Not 
Recognized  at  First 

On  the  other  hand,  stated  Mr.  Penrose,  many  geo- 
logic phenomena  have  not  been  used  for  practical  pur- 
posefl  until  long  after  their  discovery  and  were  at  first 
considered  only  of  .'<cientific  interest.  Thus  the  careful 
petrographic  study  of  rocks,  developed  so  wonderfully 
in  recent  years,  was  at  first  considered  a  study  of  only 
.scientific  interest,  but  it  has  tiow  become  of  very  great 
importance  in  deciding  the  resistance  of  difTerent  rcK-ks 
to  atmospheric  and  other  conditions.  If  such  knowledge 
had  br-^-n  available  in  by-gone  ages  many  stone  struc- 
tures now  crunibling  in  ruins  might  have  bei'n  saved 
for  later  generations,  for  they  would  have  been  built  nf 
different  materials.  F.ven  in  modern  times  the  brown 
sandstone  in  some  of  the  magnificent  buildings  of  New 
N  iirk.  now  crumbling  In  premature  decay,  might  have 
li«M«n  Hubiititufe<l  by  more  durable  rocks;  and  many  of 
iMir  highwayH,  quickly  torn  to  pieces  by  the  automobile, 
might  have  l>ecn  made  durable  for  agejt. 

Where  rescHrch  in  theoretic  geology  ontls  »nd  that  in 
economic  geology  begins  is  indefinable,  in  Mr.  I'enrosc'n 


opinion.  The  work  in  one  is  a  supplement  of  that  of  the 
other,  and  no  distinctive  line  can  be  drawn  between 
them.  Both  strive  for  the  truth,  whether  that  be  simply 
scientific  or  economic.  Likewise  among  economic  geol- 
ogists no  sharp  line  can  be  drawn.  Many  of  the  latter 
devote  their  time  to  particular  subjects,  but  they  are  all 
geologists  and  they  are  all  devoting  their  attention  to 
the  application  of  geologj-  to  useful  purposes.  There 
should  therefore  be  no  distinction  between  those  geol- 
ogists who  devote  themselves  to  iron,  copper,  oil,  clay 
products,  saline  deposits,  and  other  metallic  or  non- 
metallic  materials.  The  only  difference  between  the  oil, 
the  iron,  and  other  economic  geologists  is  in  the  matter 
of  detail.  There  has  been  a  disposition  of  one  class  or 
other  to  assert  its  superior  importance  over  the 
others.  Such  a  feeling  seems  out  of  place  in  the  broad 
conception  of  the  grand  work  of  geologj-  applied  to  the 
great  industries  of  the  world.  The  workers  are  all 
economic  geologists;  they  are  all  applying  their  services 
to  special  subjects,  and  any  envious  distinction  as  to 
the  special  object  to  which  their  talents  are  applied  is 
unworthy  of  the  greatness  of  their  work.  Xo  class  of 
economic  geologists  should  vie  with  another  for  impor- 
tance or  notoriety,  but  they  should  all  work  together 
in  the  great  effort  for  the  benefit  of  industry  and 
mankind. 

Attitude  ok  Mining  Companies  Toward  Geologists 
Has  Changed 

Many  can  remember  when  the  great  mining  com- 
panies smiled  condescendingly  at  the  assertion  of  geol- 
ogists that  they  could  be  of  service  to  them.  Mr.  Pen- 
ro.se  remarked.  The  mining  companies  of  those  days 
sought  the  old  prospector,  or  the  so-called  old-time 
miner,  for  advice,  and  were  often  sadly  misled.  Today 
all  these  conditions  have  changed.  Every  great  min- 
ing company  or  oil  company  has  its  corps  of  geologic 
experts,  often  supplied  with  very  elaborate  laboratories 
for  purely  scientific  research  in  each  particular  industry. 
The  economic  geologist  has  become  indisiKMi.sable  to  the 
mining  industr>-,  and  many  a  great  mining  operation 
today  would  either  never  have  been  started  or  would 
have  absolutely  collapsed  without  his  exi>erf  knowledge. 
Hence  the  time  is  ripe  and  even  more  than  i  ipe  for  the 
organization  of  a  society  such  as  is  now  represented 
by  the  Society  of  Economic  Geologists.  Such  a  stx-iety 
was  advocated  by  .1.  E.  Spurr  at  a  special  meeting  which 
he  called  during  the  meeting  of  the  Geological  Society 
in  Boston  in  191"».  and  the  present  Socictv  of  Economic 
(JeologislH  is  the  direct  oulgrowtii  of  hi     ^-iiggestion. 

"During  the  recent  war  many  ge<il"Ki--is.  both  eco- 
nomic an«l  pure  scientific,  nobly  gave  their  services  in 
one  way  or  another  entirely  to  our  country,  and  re- 
search departments  were  largely  depleted  of  their 
workers,"  said  Mr.  Penrose.  "With  the  termination  of 
the  war  some  of  the  re.seaivh  workers  in  t!eolo?>-  have 
returne*!  to  their  old  pursuits,  but    1  I'cbcv*  that   now 


66 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  2 


more  than  ever  the  world  is  in  need  of  work  in  geologic 
research.  Cannot  the  economic  geologist  increase  his 
assistance  in  this  matter  by  drawing  scientific  conclu- 
sions from  his  vast  practical  experience  in  commercial 
work?  Business  difficulties  often  prevent  this,  but  in 
many  places  these  can  be  honorably  overcome.  Much 
work  of  this  kind  has  already  been  done,  but  vastly 
more  can  be  accomplished.  Let  the  economic  geologists 
be  men  who  discover  new  constructive  ideas  as  well 
as  use  the  ideas  formulated  by  others.  In  the  concep- 
tion of  such  an  ideal  I  look  forward  with  unwavering 
confidence  in  the  future  for  good  to  mankind  and  use- 
fulness to  science  which  will  be  exerted  by  the  Society 
of  Economic  Geologists,  both  as  a  national  and  an  inter- 
national organization." 

Dr.  Leith  Pleads  for  National  Policy  for 
Mineral  Resources 

Following  Mr.  Penrose's  address,  Dr.  C.  K.  Leith,  of 
the  University  of  Wisconsin,  in  a  communication  to 
the  society,  pleaded  the  necessity  of  a  well-considered 
and  co-ordinated  national  policy  for  mineral  resources, 
and  stated  that  this  could  most  understandingly  be 
worked  out  by  economic  geologists,  who  specialized  on 
the  distribution  and  reserves  of  the  metals.  The  dis- 
cussion led  to  the  adoption  of  a  motion  for  the  appoint- 
ment of  a  committee  to  consider  this  problem,  and  the 
council  of  the  society  subsequently  appointed  C.  K.  Leith 
and  J.  E.  Spurr  on  this  committee. 

Dr.  Waldemar  Lindgren,  of  the  Massachusetts  Insti- 
tute of  Technology,  gave  an  interesting  talk  on  "Nickel 
Sulphides"  and  the  possibility  of  enrichment  of  nickel 
ores,  in  which  he  indicated  the  evidence  of  the  forma- 
tion of  secondary  richer  nickel  sulphides  in  nature  from 
poorer  ones,  this  enrichment  in  different  cases  being 
accomplished  by  descending  surface  waters,  as  at  Sud- 
bury, or  by  ascending  warm  waters,  as  at  the  Key  West 
mine,  in  Nevada. 

A  paper  on  the  "Scientific  Byproducts  of  Applied 
Geology,"  by  George  Otis  Smith,  director  of  the  U.  S. 
Geological  Survey,  was  read  by  Philip  S.  Smith,  assist- 
ant director.     Dr.  Smith  said: 

Byproduct  is  a  term  that  suggests  larRe-scale  industrial 
engineering  and  perhaps  even  "big  busines.s."  Byproduct 
practice  carries  the  complex  idea  of  waste  turned  into  profit, 
of  pain.staking  engineering  converting  the  raw  material  into 
many  products,  and  of  persistent  salesmanship  that  finds 
a  market  for  commodities  as  varied  as  dynamite  and  toilet 
sets  or  hams  and  violin  strings.  Yet,  except  in  its  larger 
commercial  aspect,  byproduct  practice  is  not  limited  to 
modem  times  or  to  la  rife  corporate  enterprise;  conserving 
the  incidental  or  the  "l<>ft-over"  was  ai.so  a  virtue  of  our 
forefathers.  The  givinK  of  value  to  the  additional  or  sec- 
ondary products  and  their  successful  disposal  with  profit 
to  all,  however,  seems  the  modern  expression  of  old- 
fashioned  thrift. 

.So  while,  no  doubt,  ajiplied  jreology  has  always  paid  its 
tithes  in  the  form  of  incidental  contributions  to  the  theo- 
retical .side  of  the  science,  it  is  probably  tine  that  as  our 
geologic  efforts  have  been  spread  over  larger  fields,  with 
greater  variety  of  endeavor,  these  scientific  byproducts 
have  come  to  represent  greater  values  to  the  world  of 
.science.  As  a  lar^'e  operator  in  applied  Ki-<AoKy,  the  United 
States  Geoloirical  .Survey  would  be  blind  to  its  opportunity 
if  it  failed  to  utilize  these  scientific  byproducts,  and  indeed 
it  is  to  be  hoped  that  this  Federal  service  has  caUKht  the 
commercial  .spirit  at  least  to  the  extent  of  seeing  large 
profits  in  bypro.liicts.  The  other  type  of  l.ypioducts— eco- 
nomic results  incidental  to  research— wou I. i  make  a  more 
impressive  showing;  but  that  is  another  .story,  well  worth 
tellinK  under  other  auspices. 


In  the  program  of  geologic  work  of  the  United  States 
Geological  Survey  for  the  last  decade  three  phases  of  ap- 
plied geology  stand  out  prominently — land  classification, 
oil  and  gas  exploration,  and  the  study  of  mineral  reserves 
both  in  our  own  and  foreign  countries.  Each  of  these 
phases  represents  a  task  laid  upon  the  Survey  by  a  national 
need,  but  neither  of  them  at  first  glance  is  expected  to 
include  research  into  fundamental  principles  of  the  science 
of  geology,  in  fact,  they  have  all  been  looked  upon  as  a 
levy  upon  the  science  rather  than  as  an  aid  to  its  progress. 
However,  it  may  be  opportune  to  pause  and  suggest  some 
of  the  valuable  byproducts  of  all  this  work  that  has  ab- 
sorbed so  much  of  the  activities  of  geologists  of  high  scien- 
tific training  and  attainments.  To  list  all  these  scientific 
byproducts,  however,  would  result  in  a  bibliography  im- 
posing in  both  length  and  quality. 

The  principal  beneficial  influence  of  land  classification 
surveys  upon  our  science  has  operated  through  the  require- 
ment of  quantitative  detail  and  the  necessary  training  for 
close  observation.  The  geologist  trained  in  this  work  has 
through  great  travail  of  spirit  attained  notable  accuracy 
in  field  methods,  which  has  reacted  favorably  upon  stand- 
ards  of  work   throughout   the   field   organization. 

The  results  of  scientific  value  incidental  to  the  large  ex- 
penditures of  effort  and  money  in  the  classification  of  public 
coal,  phosphate,  and  oil  lands  have  included  the  increased 
interest  in  stratigraphic  problems  and  the  increased  atten- 
tion to  stinictural  details,  overlooked  in  broad  regional 
studies,  and  to  variation  in  sedimentation.  It  is  not  too 
much  to  say  that  a  large  part  of  the  present  knowledge  of 
the  Cretaceous  and  early  Tertiary  stratigraphy  and  paleon- 
tology of  the  West  can  be  traced  directly  to  the  public  coal- 
land  work,  broadly  administered  by  Campbell.  The  Laramie 
question  became  a  live  issue;  Stanton,  Lloyd,  and  Hares 
recognized  and  discussed  new  problems  in  the  Lance  of  the 
northern  area,  just  as  Gilmore  contributed  to  the  paleon- 
tology of  the  southern  area;  Lee  and  others  made  substan- 
tial revisions  of  the  stratigraphic  column  for  the  eastern 
flank  of  the  Rocky  Mountains;  and  far  to  the  north,  Rol- 
lick's monographic  study  of  the  Cretaceous  flora  of  Alaska 
and  Martin's  work  on  the  Mesozoic  stratigraphy  of  Alaska, 
of  which  the  Triassic  chapter  has  been  published,  are  a 
direct  outgrowth  of  the  coal  and  oil  investigations.  With 
these  and  many  other  highly  scientific  contributions  in  mind, 
it  is  not  too  much  to  credit  the  fifteen  years  devoted  so 
largely  to  examination  of  the  nation's  coal  lands  with  an 
addition  to  our  geoloKic  knowledge  of  the  West  fully  com- 
parable with  the  pioneer  results  of  the  similar  period  of 
exploration  over  the  same  area  forty  years  earlier.  The 
new  geoloKic  map  of  Wyoming  now  ready  for  publication 
is  in  largest  part  the  result  of  the  activities  directed  pri- 
marily to  classifying  oil  and  coal  land. 

Results  of  Structure  Study 

Less  obvious,  perhaps,  have  been  the  scientific  results  of 
the  increased  attention  given  to  structure,  such  as  the 
recognition  and  description  of  the  Bannock  overthrust  by 
Richards  and  Mansfield  in  mapping  phosphate  rocks  in 
Idaho  or  the  interpretation  of  the  Hart  Mountain  overthrust 
by  Hewett  as  a  byproduct  of  his  coal  and  oil  work  in  Wyo- 
ming, althouKh  the  discovery  of  this  great  overthrust  is  to 
be  credited  to  Dake.  These  are  displacements  on  a  large 
scale,  but  observations  of  structural  details  have  formed 
an  essential  part  of  the  jreneral  geologic  descriptions  by 
other  geologists.  A  few  petrographic  contributions  have 
also  resulted,  such  as  the  discovery  of  the  nopheline  basalt 
on  the  P'ort  Hall  Indian  Reservation  by  Mansfield  and  the 
detailed  mappintc  of  the  Leucite  Hills  by  Schultz. 

The  close  obiiervation  necessary  in  tracing  coal  outcrops 
and  in  valuing  public  lands  accordintr  lo  the  thickness  and 
character  of  the  coal  beds  has  naliiially  led  to  intensive 
study  of  variation  in  sedimentation.  Thom's  work  on  the 
Lance  and  P'ort  Union  sediments,  in  which  the  source  of 
sediment  deposited  in  flood-plain  swamps  is  traced  by  means 
of  microscopic  examination,  and  Ilewetl's  discovery  of  the 
persistent  presence  of  benlonite  in  the  Upper  Cretaceous 
series,  proving  volcanic  activity  in  four  states,  are  impor- 
tant contributions  to  palcogeographic  science — despite  the 
bar  sinister. 
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The  observed  influence  of  the  oil  and  gas  studies  by  the 
Federal  geologists  has  aroused  a  larger  interest  in  geo- 
physics and  in  physical  chemistry,  an  influence  which  shows 
itself  for  the  most  part  only  indirectly  but  is  none  the 
less  of  large  profit  to  our  science.  Here  again  close  atten- 
tion to  structural  details  is  yielding  theoretical  contributions, 
but  probably  the  most  noteworthy  byproduct  of  the  oil  and 
gas  work  of  the  United  States  Geological  Survey  has  been 
the  augmented  interest  in  the  petrology  of  sedimentary 
rocks.  For  purposes  of  coiTelation  and  of  interpretation 
of  the  details  of  "oil  sand"  stratigraphy,  petrographic 
methods  must  be  developed  and  used.  Questions  of  oil 
genesis,  accumulation,  and  recovery  lead  to  theoretical 
problems  whose  solution  will  deepen  our  insight  into  earth 
processes. 

The  study  of  mineral  resources  stimulated  by  the  war 
also  yielded  scientific  profits,  both  subjective  and  objective. 
Foremost  among  these  I  would  place  the  appreciation  of 
the  physiographic  relation  of  manganese  oxide  deposits  to 
stages  of  planation  and  of  the  fact  that  degi'ee  of  rock  de- 
cay depends  more  upon  physiographic  stage  than  upon 
climate;  and  the  tracing  of  deposits  of  manganese  ore  dis- 
closed in  the  Appalachian  Valley  region  a  planation  stage 
that  had  previously  received  little  attention. 
•  The  study  of  the  literature  of  foreign  mineral  reserves 
as  a  part  of  the  American  problem  of  raw  material  supply 
has  also  added  to  our  appreciation  of  exact  statement  in 
geologic  reports.  The  critical  reader  of  scientific  literature 
may  even  profit  by  the  faults  of  others,  and  our  geologists 
who  have  made  largest  use  of  the  reports  on  the  ore  de- 
posits of  the  world  have  acquired  the  keenest  understand- 
ing of  what  standards  are  needed  in  geologic  work,  in  both 
field  and  office.  This  intensive  study  of  the  commercial  side 
of  geology  should  tend  to  make  our  science  more  exact. 

Pt'RE  Science  Simply  "NoT-YEx-AppLiBn)"  Science 

In  the  course  of  a  discussion  at  the  Baltimore  meeting 
of  the  Geological  Society  of  America,  Dr.  Iddings  hesitated 
to  characterize  pure  geology  as  unapplied  geology,  and  my 
suggestion  was  that  pure  science  is  simply  not-yet-applicd 
science.  I  believe  this  descriptive  definition  stands  the  test 
of  our  experience,  and  a  long  list  of  economic  byproducts 
of  pure  geology  could  be  cited  as  proof.  One  such  example 
of  the  later  application  of  the  results  of  a  purely  scientific 
investigation  to  everyday  use  of  large  value  may  be  men- 
tioned here  because  it  illustrates  the  final  point  I  wish  to 
make.  Alden's  glacial  studies  in  Wisconsin,  which  were 
continued  over  a  decade  and  covered  about  10,000  square 
miles,  resulted  in  two  professional  papers,  one  bulletin,  and 
one  geologic  folio,  each  a  contribution  of  high  scientific 
and  educational  value.  .Now,  an  extensive  and  intensive 
program  of  state  highway  construction  has  given  ti>  this 
geologic  study  a  value  not  anticipated.  Measured  by  the 
commercial  standards  of  value,  Alden's  glacial  mappin;;  is 
expected  to  save  the  State  of  Wisconsin  in  the  location  of 
road  material  at  least  two  and  a  half  times  what  the  geologic 
work  cost  the  P'ederal  Survey.  The  economic  byproduct  thus 
more  than  repays  the  prcKiuction  costs,  and  any  economist 
can  see  a  large  profit  in  the  operation. 

The  general  trend  in  useful  geology  is  to  call  for  iiuaii 
titntive  results,  and  inflced  exactness  is  more  truly  scien- 
tific than  vagueness.  Moreover,  the  testimony  of  experience 
is  that  whatever  Ihe  purpo.sc  of  a  geologic  project,  if  its 
I'xeiution  is  thoroughgoing,  its  methoilR  exact,  and  it.n 
stundnnis  high,  it  will  yield  byproducts  of  value.  It  is 
therefore  from  the  best  of  scientific  research  th:it  .  -onMntii- 
byproducts  arc  obtained  and  it  is  only  from  apiih.  i  •  •:•  i:v 
well  applied  that  scientific  byproducts  may  \>r  •  sp.  .  i>d. 
The  incidental  is  not  accidetital. 

The  personal  element  in  geologic  byproduct  practice  is 
not  to  be  overlooked  in  this  brief  resume  of  the  subject. 
Geologists  dilTer  in  both  their  telescopic  and  their  micro 
tiopic  vision,  and  even  more  in  their  catholicity  of  interest. 
Ihe  field  observer  whose  eyes  are  opi-n  to  every  type  of 
I"  "logic  phenomena  is  pre-eminently  n  byproduct  man;  and 
wli.lher  his  primary  object  is  the  examination  of  ii  dam 
site  or  the  correlntinn  of  two  interglacini  formal  inns,  he 
returns  with  note  book  and  mind  enriched  with  nil  tlmt  he 


saw,  so  that  the  byproducts  may  eventually  outvalue  the 
answer  to  his  original  problem.  Mr.  Gilbert  well  illustrated 
the  geologist  whose  researches  yielded  so  great  a  wealth  of 
products,  and  in  his  work  the  line  between  pure  geology 
and  useful  geology  was  not  marked.  In  that  type  of  geol- 
ogy, broad  in  scope  and  accurate  in  detail,  byproducts  of 
high  value  can  always  be  expected. 

e.xperiments  on  accumulation  of  oil  in 
Sands  Described 

At  the  conclusion  of  Dr.  Smith's  paper  an  interest- 
ing talk  on  the  "Results  of  Experimental  Work  on  the 
Accumulation  of  Oil  in  Sands"  was  given  by  W.  H.  Em- 
mons, and  George  Thiel,  of  the  University  of  Minnesota. 
In  a  series  of  bent  glass  tubes,  representing  anticlinal 
and  other  structures,  if  sand  containing  a  little  oil  was 
put  together  with  water,  no  segregation  of  the  oil  took 
place;  but  if  a  very  little  gas  of  any  kind  were  intro- 
duced, the  surface  tension  of  the  oil  films  on  the  sand 
grains  was  affected,  and  the  oil  accumulated  at  the  tops 
of  the  anticlines.  The  suggestion  was  made  that  arti- 
ficial pressure  in  the  field  might  do  the  same  thing, 
after  the  ordinary  flow  of  oil  was  exhausted. 

Dr.  J.  F.  Kemp,  of  Columbia  University,  described 
occurrences  of  metallic  ores  where  copper  ores  occurred 
at  lower  horizons  than  lead  and  zinc  ores,  according 
to  the  law  which  has  been  so  often  described.  Dr.  D. 
F.  Hewett,  of  the  U.  S.  Geological  Survey,  discussed 
the  existing  bibliographies  of  economic  geology,  and 
argued  for  a  central  bibliography  under  the  auspices 
of  the  Society  of  Economic  Geologists. 

A  smoker  was  held  in  the  evening,  in  conjunction  with 
the  Geological  Society  of  America. 

Second  Session  on  Following  Day 
The  second  session  of  the  Society  of  Economic  Geol- 
ogists was  held  at  2  p.m.,  Wednesday,  Dec.  29.  A  com- 
mittee was  appointed  to  consider  the  question  of  an 
international  bibliography  of  economic  geology,  and  re- 
port to  the  council,  following  out  the  discussion  of  the 
subject  by  Dr.  D.  F.  Hewett  on  the  previous  day. 

Roswell  H.  Johnson  contributed  a  thoughtful  paper  on 
the  "Influence  of  Spacing  of  Oil  Wells  on  Acre  Yield," 
in  which  the  necessity  for  more  accurate  statistical  in- 
formation, in  order  to  arrive  at  a  tabulation  which 
might  be  used  as  a  practical  guide  in  deciding  as  to 
well-spacing,  was  pointed  out. 

Prof.  Ed.son  S.  Bastiii.  of  the  University  of  Chicago, 
contributed  a  paper  on  the  "Origin  of  the  Silver  Ores 
of  the  Comstock  Lode,"  in  which  the  results  of  micro- 
scopic study  of  the  ores  was  described.  In  general,  he 
found  quartz,  zinc  blende,  and  chalcopyritc  somewhat 
earlier,  and  galena,  argentite  and  gold  somewhat  later 
throughout  the  ores,  iilt hough  all  represented  one  gen- 
eral period.  The  point  of  interest  was  that  the  argen- 
tite was  not  derived  from  the  galena,  but  was  contem- 
ponineous  with  it.  This  paper  aroused  considerable 
di.Hcu.M.sion,  J.  K.  Spnrr  pointing  out  that  at  Tonopnh 
and  al.-*©  at  Aspen,  Col.,  the  rich  silver  sulphides  had 
been  found  to  be  primary,  and  not  seci'M(lar\.  as  hasty 
conclusions  based  on  the  analogy  of  thi-  copper  ores 
might  decide.  A  <|uostion  was  raised  !>>  H.  S,  Butler 
BS  to  the  connection  of  the  hot  waters  at  the  Comstock 
and  at  Tonopah  with  the  genesis  of  the  <>it<.s,  in  the 
course  of  which  Prof.  G.   D.  l,outl>  '•  the  hot 

waters  of  the  neighboring  Steainl  .  now  de- 

positing cinnabar,  the  sulphide  of  ■}■<>•■■■  and  other 
mi'tnllir  minerals. 
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THE  provisions  of  the  act  of  Feb.  25,  1920,  so  far 
as  they  relate  to  deposits  of  oil  shale,  are  as  follows : 

Sec.  21.     That  the   Secretary  o£  the  Interior  is  hereby 
authorized  to  lease  to  any  person  or  corporation  qualified 
under  this  act  any  deposits  of  oil   shale  belonging  to  the 
United  States  and  the  surface  of  so  much  of  the  public  lands 
containing  such  deposits  or  land  adjacent  thereto  as  may  be 
required  for  th^  extraction  and  reduction  of  the  leased  min- 
erals, under  such  rules  and  regulations,  not  inconsistent  with 
this  act,  as  he  may  prescribe;  that  no  lease  hereunder  shall 
exceed  five  thousand  one  hundred  and  twenty  acres  of  land, 
to  be  described  by  the  legal  subdivisions  of  the  public-land 
surveys,   or   if  unsurveyed,   to   be   surveyed   by  the   United 
States,  at  the  expense  of  the  applicant,  in  accordance  with 
regulations  to  be  prescribed  by  the  Secretary  of  the  Interior. 
Leases  may  be  for  indeterminate  periods,  upon  such  condi- 
tions as  may  be  imposed  by  the  Secretary  of  the  Interior, 
including  covenants  relative  to  methods  of  mining,  preven- 
tion of  waste,  and  productive  development.     For  the  privi- 
lege of  mining,  extracting  and  disposing  of  the  oil  or  other 
minerals  covered  by  a  lease   under  this  section  the  lessee 
shall  pay  to  the  United  States  such  royalties  as  shall  be 
specified  in  the  lease  and  an  annual  rental,  payable  at  the 
beginning  of  each  year,  at  the  rate  of  50c.  per  acre  per 
annum,  for  the  lands  included  in  the  lease,  the  rental  paid 
for  any  one  year  to  be  credited  against  the  royalties  accru- 
ing for  that  year;  such  royalties  to  be  subject  to  readjust- 
ment at  the  end  of  each  twenty-year  period  by  the  Secretary 
of  the  Interior:     Provided,  That  for  the  purpose  of  encour- 
aging the  production  of  petroleum  products  from  shales  the 
secretary  may,  in  his  discretion,  waive  the  payment  of  any 
royalty  and  rental  during  the  first  five  years  of  any  lease: 
Provided,   That  any   person   having   a   valid  claim   to   such 
minerals  under  existing  laws  on  Jan.   1,  1919,  shall,  upon 
the   relinquishment  of  such   claim,  be   entitled   to   a   lease 
under  the  provisions  of  this  section  for  such  area  of  the 
land   relinquished   as   shall   not  exceed   the   maximum   area 
authorized  by  this  section  to  be  leased  to  an  individual  or 
corporation:      Provided,  however,  That  no  claimant  for  a 
lease  who  has  been  guilty  of  any  fraud  or  who  had  knowl- 
edge or  reasonable  grounds  to  know  of  any  fraud,  or  who 
has  not  acted  honestly  or  in  good  faith,  shall  be  entitled  to 
any  of  the  benefits  of  this  section:     Provided  further,  That 
not  more  than  one  lease  shall  be  granted  under  this  section 
to  any  one  per.Hon,  association,  or  corporation. 

Sec.  29.  That  any  permit,  lease,  occupation,  or  use  per- 
mitted under  this  act  shall  reserve  to  the  Secretary  of  the 
Interior  the  right  to  permit  upon  such  terms  as  he  may 
determine  to  be  just,  for  joint  or  several  use,  siich  easements 
or  rights  of  way,  including  easements  in  tunnels  upon, 
through,  or  in  the  lands  leased,  occupied,  or  used  as  may  be 
neccHsary  or  approfirinte  to  the  working  of  the  same,  or  of 
other  lands  containinj,'  the  dcpoHils  dcHfrilicd  in  this  act, 
and  the  treatment  aiwl  shiiiment  of  the  prorlucts  thereof  by 
or  under  authority  of  the  fJovernment,  its  IcHsees,  or  per- 
mittees, and  for  other  public  purposes:  Provided,  That  said 
secretary,  in  his  (liscretitm,  in  making  any  lease  under  this 
act,  may  rc»erve  tfj  the  United  States  the  ri^rht  to  lease,  sell, 
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or  otherwise  dispose  of  the  surface  of  the  lands  embraced 
within  such  lease  under  existing  law  or  laws  hereafter 
enacted,  in  so  far  as  said  surface  is  not  necessary  for  use 
of  the  lessee  in  extracting  and  removing  the  deposits 
therein:  Provided  further.  That  if  such  reservation  is 
made  it  shall  be  so  determined  before  the  offering  of  such 
lease:  And  provided  further.  That  the  said  secretary,, 
during  the  life  of  the  lease,  is  authorized  to  issue  such 
permits  for  easements  herein  provided  to  be  reserved. 

Sec.  30 Each  lease  shall  contain  pro- 
visions for  the  purpose  of  insuring  the  exercise  of  reason- 
able diligence,  skill,  and  care  in  the  operation  of  said  prop- 
erty; a  provision  that  such  rules  for  the  safety  and  welfare 
of  the  miners  and  for  the  prevention  of  undue  waste  as 
may  be  prescribed  by  said  secretary  shall  be  observed,  in- 
cluding a  restriction  of  the  work  day  to  not  exceeding  eight 
hours  in  any  one  day  for  underground  workers  except  in 
cases  of  emergency;  provisions  prohibiting  the  employment 
of  any  boy  under  the  age  of  sixteen  or  the  employment  of 
any  girl  or  woman,  without  regard  to  age,  in  any  mine 
below  the  surface;  provisions  securing  the  workmen  com- 
plete freedom  of  purchase;  provision  requiring  the  payment 
of  wages  at  least  twice  a  month  in  lavirful  money  of  the 
United  States,  and  providing  proper  rules  and  regulations  to 
insure  the  fair  and  just  weighing  or  measurement  of  the 
coal  mined  by  each  miner,  and  such  other  provisions  as  he 
may  deem  necessary  to  insure  the  sale  of  the  production  of 
such  leased  lands  to  the  United  States  and  to  the  public 
at  reasonable  prices,  for  the  protection  of  the  interests  of 
the  United  States,  for  the  prevention  of  monopoly,  and  for 
the  safeguarding  of  the  public  welfare:  Provided,  That 
none  of  such  provisions  shall  be  in  conflict  with  the  laws 
of  the  state  in  which  the  leased  property  is  situated. 

Sec.  37.  That  the  deposits  of  coal,  phosphate,  sodium, 
oil,  oil  shale,  and  gas,  herein  referred  to,  in  lands  valuable 
for  such  minerals  .  .  .  shall  be  subject  to  disposition 
only  in  the  form  and  manner  provided  in  this  act,  except  as 
to  valid  claims  existent  at  date  of  passage  of  this  act  and 
thereafter  maintained  in  compliance  with  the  laws  under 
which  initiated,  which  claims  may  be  perfected  under  such 
laws,  including  discovery. 

The  act  does  not  apply  to  lands  in  forest  reserves 
created  under  the  Appalachian  Forest  Act,  approved 
March  1,  1911;  in  national  parks;  in  military  or  naval 
reservations;  or  in  Indian  reservations.  Whether  it 
applies  to  ceded  Indian  lands  depends  upon  the  law.s 
controlling  their  disposition. 

Oil-Shale  (;i,aims  Located  Under  Lode  Law 
Should  Have  Mineral  Discovery 

Previously  to  Fc^h.  25,  1920,  oil-shale  deposits  were 
located  under  the  mining  law  of  1872  with  its  amend- 
ments, and  it  is  probable  that  n  considerable  acreage 
of  oil  shale  haa  been  located  and  is  now  being  held  under 
that  law  either  as  lodo  or  as  placer  claims.  It  is  impor- 
tant, therefore,  that  all  who  are  inteiested,  or  likely  to 
become  intcrcsicd,  in  property  of  this  character  should 
keep  in  mind  the  .salient  features  of  the  mining  law. 
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One  of  the  requirements  of  this  law  is  that  each  claim 
must  be  supported  by  the  discovery  of  mineral.  It  has 
been  held  that  a  discovery  sufficient  to  justify  a  miner 
in  the  expenditure  of  further  time  and  labor  with  the 
expectation  of  finding  a  paying  deposit  is  a  sufficient 
discovery  to  meet  the  requirements  of  the  law.  What 
tests  as  respects  discoverj-  will  be  applied  to  oil-shale 
claims  where  their  validity  may  be  brought  into  ques- 
tion before  the  Land  Office  or  in  the  courts  cannot  be 
foreshadowed  with  certainty,  but  the  discovery  on  which 
a  claim  is  based  should  afford  reasonable  ground  for 
believing  that  the  deposits  may  be  placed  on  a  com- 
mercial basis. 

It  is  probable  that  most  oil-shale  deposits  which  have 
been  located  under  the  mining  law  have  been  located 
as  placer  claims.  The  size  of  such  claims  is  limited  to 
twenty  acres  for  one  person,  and  a  corporation  is  con- 
sidered to  be  an  individual  and  may  not  locate  a  claim 
in  excess  of  twenty  acres,  but  two  or  more  persons  may 
associate  themselves  together  and  take  up  a  claim  con- 
sisting of  twenty  acres  for  each  person,  with  the  limita- 
tion, however,  that  no  claim  may  e.xceed  160  acres,  no 
matter  how  many  persons  may  be  in  the  association 
holding  it.  If  an  individual  or  a  corporation  wishes  to 
locate  more  than  twenty  acres  of  placer  ground,  more 
than  one  claim  must  be  taken  up  and  each  claim  must  be 
supported  by  a  discoven,'  and  $100  worth  of  annual 
development  work.  One  discovery  will  support  a  claim 
of  160  acres  held  by  an  association  of  eight  persons  or 
more,  and  requires  the  performance  of  only  $100  worth 
of  annual  development  work.  It  is  probably  these  pro- 
visions regarding  development  work  and  discoverj-  which 
have  given  rise  to  many  of  the  so-called  "dummy"  loca- 
tions of  mining  claims  on  public  lands;  i.e.,  the  use  of 
the  names  of  persons  having  little  or  no  interest  in  the 
matter,  with  the  object  of  getting  them  to  assign  their 
interest  to  some  person  or  corporation  after  the  location 
has  been  made  and  thereby  giving  to  the  assignee  the 
advantage  of  a  claim  consisting  of  more  than  twenty 
acres,  and  usually  of  160  acres,  upon  which  only  $100 
need  be  expended  during  the  year.     Once  the  location 


has  been  made  in  good  faith  by  two  or  more  persons, 
however,  they  may,  having  thus  established  their  inter- 
ests, assign  such  interests  to  a  single  person  or  to  a 
corporation. 

Limitations  on  Size  of  Lode  Claims 
Regarding  any  deposits  which  may  have  been  located 
under  the  lode  law,  it  should  be  noted  that  the  Federal 
law  limits  the  size  of  lode  claims  to  1,500  ft.  along  the 
vein  or  lode,  and  to  300  ft.  on  each  side  of  the  middle 
of  the  vein  at  the  surface,  and  this  size  may  be  further 
restricted  by  state  statute  or  local  regulation.  The  dis- 
coverj' should  have  been  well  identified  either  by  means 
of  a  shaft  at  least  ten  feet  deep  from  the  lowest  rim, 
or  by  an  open  cut,  crosscut  or  tunnel  of  the  same  depth, 
or  an  adit  at  least  ten  feet  in  along  the  lode  from  the 
point  where  the  lode  maj'  be  in  anj'  manner  discovered. 
These  or  similar  requirements  are  contained  in  the 
laws  of  many  of  the  public-land  states. 

By  an  act  of  Congress  approved  July  17,  1917,  the 
owners  of  mining  claims  were  relieved  from  the  per- 
formance of  annual  development  work  for  the  years 
1917  and  1918  and  by  an  act  approved  Nov.  13.  1919, 
they  were  relieved  from  the  performance  of  such  work 
during  the  year  1919.  Any  person  who  wished  to  take 
advantage  of  these  acts,  however,  was  required  to  place 
on  record  in  the  office  where  the  record  of  the  claim  in 
question  was  recorded  a  statement  of  his  intention  to 
hold  such  claim.  Where  owners  of  claims  neglected 
either  to  perform  the  necessarj'  work  or  to  file  such  a 
statement  it  would  probably  be  held  that  the  claim 
lapsed  with  the  approval  of  the  act  of  Feb.  25,  i920, 
and  could  not  afterward  be  revived. 

According  to  an  article  which  appeared  in  the  Salt 
Lake  Tribune  of  Nov.  26,  1920,  2,240  acres  of  oil-shale 
deposit  in  Garfield  County.  Col.,  have  recently  been 
patented.  This  is  said  to  be  the  first  deposit  for  which 
patent  has  been  obtained.  It  lies  within  a  Naval 
Reserve,  and  a  protest  was  filed  bj'  the  Navj'  Depart- 
ment against  the  application,  but  the  protest  was  evi- 
dently withdrawn  without  a  contest. 


News  From  the  Oil  Fields 


Legality  of  Townsile  DriiliPK   in 
Mexico  To   Be  Tested 

From  Our  Special  Corretpondcnt 
Drilling;  Han  been  starti-d  in  the 
fvnda  Irgnl.  or  townsitc  of  Zaca- 
mixtlr.  This  Ih  a  test  case  well  to  sec 
whether  the  ifovernment  will  deem  this 
•ct  le^al  or  not.  Much  a(;itation  hax 
been  iihown  in  the  Mexico  City  papem 
over  thiM  matter,  and  it  ix  difflcult  to 
toll  JuHt  how  it  will  turn  out.  It  hnp- 
ponii  that  the  townnitc  lies  on  the  line 
of  production  through  Zacnmixtli',  and 
cimsequently  it  in  n  very  valunhic  piece 
i>f  land. 

It  \n  rumored  (hat  the  ARiiila  com- 
pany ha»  brouifhl  in  a  well  in  the  Tem- 
poal  Valley,  but  no  defailn  are  avall- 
nble  an  yet,  becnuiie  of  lack  of  com- 
munication    between     thin     field     and 


Tanipico.  Much  wildcattinjr  is  Koini; 
im  in  this  section  of  the  country,  and 
it  is  said  by  several  of  the  well-known 
(jeoloRists  of  this  section  to  be  the  next 
pool  in  the  Mexican  oil  fleldii. 

Over  sixteen  million  barreU  of  oil 
were  shippi'd  fnmi  Mexican  fields  dur- 
ing the  nidtilh  of  November.  The 
A^uila,  Huasteca  anil  TranscontinentAl 
companies  all  .ihipped  over  two  million 
barrels  each.  Island,  Texan,  MexicAn 
Gulf.  Corte/.  and  Cias  del  Affwi  com- 
panii'H  all  shipped  upward  of  n  million 
barrels  each, 

Hurkley  Tlionipson  well  No.  2 
showed  a  per  cent  salt  water  recently 
and  WB.1  "pinched  In"  to  one-half  its 
initial  pro<lii.-iliiii.  With  the  passing  of 
this   u    "  '         in  lot   has  only  one 

prodii'  M  IS  Nichol's  well  No. 

I.     '\'h.  I  "firs  &   Huchan«n   is 


still  briiltred,  and  it  is  doubtful  if  it 
will  ever  produce  any  oil  for  the  mar- 
ket. The  surface  of  the  ground  for 
several  hundre<i  yards  around  is  cov- 
ered with  waste  oil  which  flows  throuffh 
thi"  oil  saver,  and  irreat  care  has  to  be 
tiiken  that  this  iloes  not  cnlch  fire.  The 
drillers  ar»'  hard  at  work  on  this  well, 
settinir  forth  every  effort  to  break  the 
bridire  and  brinjr  the  well  to  produc- 
tion. 

The  Transcontinentjil  «"o.  had  a  larire 
Ijas  blowout   on   its  wi  V   N',i    1    on   Ixit 


lOK,   A  mat  Ian.     Thr 

'liis  well 

is  slightly  over  tw 

:.et.      It 

is    irassin);   continti 

pay   IS 

exp<<ct<><i  in  the  ni 
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site    is    beinir    e\.  . 
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poration  has  started  development  of  its 
properties  in  Mexico,  and  it  is  expected 
by  next  June  it  will  be  one  of  the  big 
producers  of  both  Panuco  and  the  lower 
field  crude.  An  inspection  trip  of  its 
properties  here  was  made  by  several 
of  the  officials   of  the  company. 


Texas   Companies   Reduce   Crude 
Oil  Purchases 

From  Our  Sspecial  Correspondent 
The  Humble  Oil  &  Refining  Co.  has 
announced  that  after  Dec.  27  its  pur- 
chases of  crude  oil  from  the  central 
west  Texas  fields  would  be  reduced  50 
per  cent.  The  other  50  per  cent  nor- 
mally purchased  from  pipe-line  runs 
will  be  stored  in  the  nearest  steel  stor- 
age tanks  at  the  rate  af  3c.  per  bbl.  per 
month  according  to  the  regular  storage 
contract.  It  is  stated  the  company's 
pipe-line  runs  in  west  Texas  have  been 
about  31,000  bbl.  daily.  The  Brecken- 
ridge  Townsite  field  will  be  the  most 
afi'ected  by  this  new  order.  This  is  on 
top  of  50  per  cent  and  30  per  cent  cuts 
in  pipe-line  inins  in  Oklahoma  by  the 
Texas  Co.  and  Prairie  Pipe-Line  Co. 
respectively. 

The  Humble  Oil  &  Refining  Co.  re- 
cently completed  its  No.  3  Robinson 
well,  in  the  north  extension  of  the  West 
Columbia  field,  at  3,134  ft.  The  well 
came  in  making  1,500  bbl.,  of  which  5 
to  6  per  cent  was  salt  water.  Several 
other  wells  are  being  drilled  in  this  sec- 
tion north  of  the  Texas  Co.'s  Abrams 
lease  tract. 

At  Hull,  Liberty  County,  the  Pulp 
Production  Co.'s  No.  5  Thomas  Fee  was 
completed  recently  at  2,700  ft.  making 
2,500  bbl. 


Notes  From  Louisiana  Fields 

Froyn  Our  Special  Conrspoudi  nt 
One  of  the  largest  wells  completed 
recently  in  northern  Louisiana  was 
brought  in  by  the  Lee  Oil  &  Refining 
Co.  at  Pine  I.sland,  Caddo  Parish.  This 
is  the  No.  2  Fee,  making  4,000  bbl.  from 
2,200  ft.  The  well  is  in  the  southwest 
comer  of  Sec.  33-21-15. 

The  Simms  Petroleum  Co.  has  pur- 
chased the  Shaw  lease,  in  the  Homer 
field,  from  the  Western  Oil  Fields 
Corporation.  The  reported  price  is 
$250,000. 

It  is  reported  that  tho  White  Eagle 
Oil  Co.  has  recently  bmui'ht  in  a  gusher 
on  Sandy  Bayou,  on  thi'  oust  side  of 
Ouachita  River,  sixteen  iiiilcK  .south  of 
f'olumbia.  Caldwell  Parish. 


A  rush  for  oil  leases  in  the  Brazeau 

forest  reserve  at  the  foothills  west 
of  Kdmonton,  Alberta,  recently  took 
place,  as  the  result  of  which,  since  Dec. 
6,  the  F'dmonton  larjil  oflicc  received  in 
fees  *23,92C.  Th<-  ofTuials  eslimat.' 
that  about  95,000  acns  have  been  filed 
on,  half  of  which,  undi-r  the  new  rcgu 
lutions,  is  reserved  for  thi'  fVown.  The 
leading  interests  rcpn'Hcntcd  are  the 
Imperial  Oil  Co.  and  the  Oliphant- 
Munaon  Collieries. 


Commission  Finds  Wj^oming  Oil 
Controlled 

The  Federal  Trade  Commission  on 
.Jan.  3  sent  to  the  Senate  and  House 
of  Representatives  its  report  on  the 
petroleum  industry  of  Wyoming,  which 
in  abstract  is  as  follows: 

"The  attention  of  the  commission 
wa.s  drawn  to  the  situation  in  Wyoming 
by  a  complaint  regarding  certain  al- 
leged unsatisfactory  conditions  in  con- 
nection with  the  production  and  sale 
of  crude  petroleum  marketed  under 
certain  contracts  in  the  Salt  Creek, 
Wyoming,  field.  It  soon  became  evi- 
(ient  that  there  were  monopolistic  con- 
ditions in  the  production,  pipe-line 
transportation,  refining  and  wholesale 
mai'keting  of  crude  petroleum  and  its 
products  throughout  the  entire  Rocky 
Mountain  section  and  the  scope  of  the 
commission's  inquiry  was  broadened  to 
include  such  phases  of  the  petroleum 
business  of  that  section. 

"The  geographic  isolation  of  the 
Wyoming  oil  fields  with  reference  to 
the  prolific  Mid-Continent  and  Cali- 
foi-nia  field  and  the  absence  of  pipe- 
line transportation  to  large  consuming 
centers  make  it  necessary  for  the  pro- 
ducer to  sell  his  crude  petroleum  to 
local  refining  companies.  The  only  re- 
fineries outside  of  the  state  that  pur- 
chase Wyoming  crude  are  compara- 
tively small  ones  which  are  largely  de- 
pendent upon  this  source  of  supply. 
These  refineries  are  in  Colorado,  Utah 
and  the  Province  of  Saskatchewan,  Can, 

"There  is  greater  concentration  in 
the  control  of  the  production  of  crude 
petroleum  in  the  Wyoming  oil  fields 
tlian  in  any  other  field  in  the  United 
states.  The  Midwest  refining  inter- 
cuts, according  to  admissions  of  rep- 
resentatives of  both  the  Standard  Oil 
Co.  (Indiana)  and  of  the  Midwest  Re- 
fining (;o.,  are  now  for  all  practical  pur- 
poses under  the  control  of  the  Stand- 
ard Oil  Co.  (Indiana),  which  together 
with  other  Standard  Oil  companies, 
now  controls  the  bulk  of  the  crude 
petroleum  produced  in  Wyoming.  This 
control  on  the  part  of  the  Midwest  in- 
terests has  been  largely  acquired 
through  long-time  contracts  which  ex- 
pire Jan.  1,  1934.  The  Ohio  Oil  Co., 
a  Standard  company,  has  the  largest 
owned  production  in  the  state,  and  in 
addition  to  this  controls  considerable 
Muantities  through  working  agreements. 
During  the  period  1917  to  1919  the 
.Midwest  interests  controlled  from  i;.^) 
to  about  69  per  cent  of  the  static's 
|..oduction;  the  admitted  Standard  in- 
terests controlled  from  27  to  29  per 
ec/it.  Together  these  two  interests  con- 
trolled from  about  93  to  97  per  cent 
of  the  total  production. 

"The  Wyoming  oil  fields  are  so  dis- 
t.uit  from  large  consuming  centers  of 
r^tiiied  products  that  no  extensive  pipe 
liiHH  have  been  built  to  such  points; 
■Mid  the  different  oil  fields  in  the  slate 
:iii'  so  wid(dy  senarated  that  the  pipe 
liniH  ilo  not  form  a  coiiiplcle  sysli'iii 
I  'It  consist  of  comparatively  short  lini's 
Aliiih  connect  a  single  field  with  a  re- 
litM-ry  or  railroad." 


Wyoming   Well   Brought   in   Fol- 
lowing Contract  Expiration 

From  Our  Special  Correspondent 
The  Ohio  Oil  Co.  recently  brought  in 
a  well  on  the  Dixon  farm,  in  the  Rock 
Creek  field,  flowing  1,000  bbl.  per  day. 
Work  on  this  well  had  been  under  way 
for  over  a  year.  The  Lance  Creek 
Royalties  Co.,  a  royalty  owner  on  this 
land,  and  the  owner  of  the  land  have 
notified  the  Ohio  Oil  Co.  that  the 
latter's  lease  has  been  cancelled  on  ac- 
count of  alleged  violation  of  its  contract 
in  failing  to  complete  the  well  within 
the  stipulated  time  limit. 

The  Elkhorn  Oil  Co.  is  now  making  a 
good  production  of  oil  from  its  holdings 
in  the  Big  Muddy  field.  It  has  also 
purchased  a  lease  in  the  Cat  Creek 
field,  in  Montana,  and  will  begin  drilling 
soon. 

The  United  States  Supreme  Court 
recently  dissolved  the  injunction  ob- 
tained by  the  Midland  Carbon  Co.  and 
the  Occidental  Oil  &  Gas  Co.,  restrain- 
ing the  State  of  Wyoming  from  impos- 
ing the  penalties  prescribed  by  the  gas 
conservation  laws  of  the  state.  These 
two  companies  have  been  operating 
carbon-black  plants  near  Crowley  and 
in  Lovell  in  violation  of  the  ten-mile 
proximity  statute.  The  penalty  is  a 
fine  of  $100  to  $1,000  for  each  "day  of 
operation. 


Kentucky  1920  Production  Below 
That  of  Previous  Year 

From   Our  Special  Cnrrest)ondent 

The  production  of  crude  oil  in  Ken- 
tucky for  1920  will  aggregate  8,750,000 
bbl.,  according  to  latest  estimates. 
These  figures  show  a  falling  off  of 
approximately  500,000  bbl.  from  the 
1919  output. 

In  eastern  Kentucky,  Johnson  County 
district,  Gibson  and  associates  who  are 
drilling  an  advance  test  on  Paint  Creek 
have  a  showing  of  100  bbl.  daily. 
Several  new  wells  drilled  in  Magoffin 
County  made  from  ten  to  fifteen  barrels. 
Three  five-barrel  pumpers  and  one 
strike  making  ten  barrels  are  reported 
from  Lawrence  County. 

The  Lee-Estill-Powell-Wolfe  districts 
show  a  number  of  moderate  strikes.  No 
late  completion  has  been  reported  above 
twenty  barrels.  In  southern  Kentucky 
recent  completed  work  was  restricted  to 
Wayne  County,  where  two  dry  holes, 
two  five-barrelers  and  one  ten-barrel 
pumper  were  reported. 

The  western  Kentucky  district,  War- 
ren County,  shows  two  new  wells 
averaging  75  bbl.  and  a  number  of 
smaller  strikes.  Simpson  County  re- 
ports scattered  strikes;  one  puncture  in 
the  Wheat  pool  is  estimated  at  40  bbl. 
Christian  County  is  a  new  section  of 
western  Kentucky  that  is  attracting 
attention,  and  a  number  of  tests  are 
now  being  made. 

A  report  states  that  (Jilbert  well  No 
I,  on  Brush  Creek,  Cundierland  County, 
Clime  in  and  is  flowing.  It  is  i-egarded 
liy  oil  men  who  have  seen  it  as  one  of 
the  best  wells  that  have  been  developed 
ill  that  territory. 
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Book  Reviews 


Geology    of    the    Non-Metallic    Mineral 
Deposits     Other     Than      Silicates. 

Vol.  I,  Principles  of  Salt  Deposi- 
tion. By  Amadeus  W.  Grabau, 
S.M.,  S.D.  6  X  9;  pp.  435.  Mc- 
Graw-Hill Book  Co.,  Inc.,  1920. 
Price,  $5. 
This  volume  is  a  geological  treatise 
on  certain  non-metallic  minerals.  As 
the  author  states  in  his  preface,  it  may 
be  designated  as  "a  handbook  of  salt- 
geology,"  if  we  use  the  term  salt  in  a 
sufficiently  broad  sense  to  include  ni- 
trates, borates,  phosphates,  and  similar 
deposits.  Chapters  I  and  II  are  devoted 
to  the  chemistry  and  mineralogy  of 
these  salts,  and  are  naturally  chiefly 
compilations.  Chapter  III  treats  of  the 
sea  as  a  source  of  saline  deposits; 
Chapter  IV  of  the  condition  of  deposi- 
tion of  sea  salts  in  nature;  chapters  V, 
VI,  and  VII,  of  salts  in  sea-margin  de- 
posits, and  deposits  from  r.he  evapora- 
tion of  a  cut-off  portion  of  the  sea. 
Chapter  IX  treats  of  salts  of  "connate" 
(.rigin;  that  is,  salts  derived  from  mar- 
ine sediments  which  have  retained  some 
ol  the  salts  of  the  sea  in  which  they 
were  originally  deposited.  Chapter  X 
discusses  salts  leached  from  older  rock- 
salt  deposits,  and  Chapter  XI  salts 
leached  from  the  decomposition  prod- 
ucts of  older  rocks,  and  also  the  con- 
centration of  salts  by  plants.  Chapter 
XII  covers  the  "playa"  or  alkali  flat 
deposits  of  complex  salts,  like  those  of 
Nevada  and  California;  Chapter  XIII, 
the  occurrence  and  origin  of  nitrate  de- 
posits; Chapter  XI V,  deposits  of  phos- 
I  hate  of  lime;  Chapter  XV,  the  salt 
deposits  from  mineral  springs  and  vol- 
canic fumanilcs.  Finally,  in  separate 
chapters  are  treated  the  "salts"  which 
are  secondary  or  alteration  products, 
as  gypsum  and  dolomite  from  lime- 
stone; the  changes  of  structure  and 
occurrence  imposed  on  salt  bodies  by 
ef.rth  pressure,  including  a  discussion 
of  the  famous  "salt  domes"  such  as 
those  of  Texas  and  Louisiana;  and  the 
conditions  of  salt  deposition  in  former 
geological    periods. 

There  is  no  doubt  thi^  this  is  a 
valuable  and  a  .scholarly  volume,  which 
■  hould  be  in  the  library  of  every  geol- 
ngist;  and  that  it  will  be  a  great  aid 
li'  our  comprehension  of  the  origin  of 
'lie  abundant  and  oconomirnlly  inipor- 
limt  non-metallic  minerals  treated.  It 
hears  evidence  of  thorough  research, 
and  carries  n  judicial  mode  of  state- 
ment and  of  bnlnnring  various  evidence 
and  different  points  of  view.  Stuilents 
of  economic  geology  in  the  universities, 
lis  Well,  should  certainly  inrluile  thin 
in  their  n-nding.  The  tendency  Is  p(>r- 
liiips  to  be  a  trifle  detailed  in  the  de- 
'  riptlonx  nn<l  discussions,  with  possibly 
'  ■■>  much  attention  to  delnil  and  statis- 
iirs  to  be  ideal  ns  n  textliinik;  hut. 
vhen  all  is  said,  the  sire  of  the  voUrno 
remains  reasonably  modest.  Th«  dis- 
cussions of  prpcipltiilion  of  salts  like 
Ilmi',   mnngnnese,  and  sillrn  by  ninrine 


organisms,  and  of  other  salts,  like  soda 
and  potash,  by  plants,  are  among  the 
very  valuable  features.  The  book 
v.ould  perhaps  have  been  better  rounded 
without  the  last  chapter  on  the  con- 
ditions of  salt  deposition  in  former 
geological  periods,  as  this  chapter  is  a 
trifle  hypothetical,  but  in  all  it  occu- 
pies only  twelve  pages.  J.  E.  S. 

Fuel  Oil   in  Industry.     By  Stephen  O. 

Andros.    Cloth;  pp.  244;  illustrated; 

6\  X  9J.    Chicago.  Shaw  Publishing 

Co.,  1920.  Price,  $3.75. 
To  those  unfamiliar  with  the  several 
uses  of  fuel  oil  in  industry,  the  formid- 
able list  which  appears  in  the  appendix 
of  this  book  is  enlightening.  The  list 
includes  85  of  the  purposes  for  which 
fuel  oil  may  be  used  and  indexes  the 
importance  which  may  be  attached  to 
this  source  of  energy.  The  increasing 
attention  paid  to  liquid  fuel  makes  the 
book  a  particularly  timely  and  valuable 
one,  and  the  manner  of  presentation  is 
good.  The  preliminary  chapters  deal 
with  general  facts  concerning  principles 
of  fuel  oil  combustion,  physical  and 
chemical  properties  of  fuel  oil,  distribu- 
tion and  storage,  heating  and  pumping. 
The  later  chapters  cover  the  applica- 
tion of  fuel  oil  to  specific  industries 
such  as  steam  navigation,  locomotives, 
iron  and  steel,  sugar,  glass,  and  cer- 
amics; also  its  utilization  in  the  heat- 
ing of  buildings  and  in  gas  making. 
Altogether,  the  subject  is  presented  in 
readable  fashion  and  will  be  found  most 
suitable  as  a  reference  or  text  book. 
D.  E.  A.  C. 

A!acRae's  Blue  Book.     Cloth,  pp.  2,000, 
8    X    11.      Published    by    MacRae's 
Blue    Book    Co.,    Chicago.      Price, 
$10. 
This  is  a  buying  guide  containing  the 
nemes  and  addresses  of  35,000  American 
manufacturers;    the    manufacturers    of 
14,000    classifications    of    material;    an 
index  of  trade  names  of  materials  with 
the    manufacturers    thereof;    about    75 
pages   of  miscellaneous  tnbular  matter 
such    as    is    found    in    manufacturers' 
handbooks;  and  about  150  pages  of  list 
prices  of  materials.     The  last  is  a  dis- 
tinguishing feature  of  this  book. 

Gypsum — /\  very  complete  book  of 
.■!2()  pages  has  just  liecn  issued  l)y  the 
U.  S.  Geological  Survey  ns  liuUetin 
C'.)7;  entitled,  "Gypsum  Deposits  of  the 
iJnited  States."  It  takes  the  place  of 
niillrtiii  22.!,  published  in  1904.  and  is 
(btninnhle  from  the  Superintendent  of 
Documents,  Washington,  D.  C,  for  50o. 
The  first  fiirty-live  pages  are  of  gen- 
eral intsrest  to  those  engaged  in  the 
industry,  being  devoted  to  the  mineral- 
ogy and  geology  of  gypsum,  analyscii 
nnd  methods  of  analysis,  production, 
methods  «(  nuning  nnd  millinir  and 
uses.  Till'  r. maiMiliT  of  the  book  de- 
scribes ttie  v:iriinis  deposits  of  the 
United  Stiites  In  detail  by  statM.  The 
American  gypsum  production  in  1018 
»ns  worth  J 1 1 ,000,000,  most  of  it 
coming  frc'Mi  N'tw  Yi>rk,  Michigan  nnd 
town.  It"  |irin.  ipiil  uses  lire  ns  wall 
plaster,  Innd  pinster  nnd  n«  n  rotardcr 
in  portlnnd  lernint. 


Technical  Papers 


Copper  Converting — .A.  ten-page  paper 
describing  the  converting  practice  at 
the  Spassky  copper  smelter,  .\kmolinsk, 
Siberia,  appears  in  the  Bulletin  of  the 
Institutioii  of  Miniiig  atid  Metallurgy 
for  November.  Copies  of  the  paper 
may  be  obtained  from  the  offices  of 
the  Institution,  1  Finsbury  Circus,  Lon- 
don, E.  C.  2,  for  Is.  There  are  two  10- 
ft.  Great  Falls  type,  magnesite-lined 
converters  and  a  55  per  cent  matte  is 
treated,  requiring  slight  modifications 
of  ordinary  practice. 

Mine  Surveying — The  November  is- 
sue of  The  A)iode.  published  by  the 
.A.naconda  Copper  Mining  Co.,  Butte, 
Mont.,  contains  an  interesting  eight- 
page  article  entitled,  "Engineering  in 
the  Anaconda  Copper  Mining  Com- 
pany's Mines  in  Butte."  A  brief  his- 
tory of  the  science  of  mine  surveying 
is  given,  followed  by  a  discussion  of 
modern  methods  as  used  by  the  .Ana- 
conda staff. 

Electrolytic  Zinc — The  .Anaconda  elec- 
trolytic zinc  plant  at  Great  Falls,  Mont., 
is  the  subject  of  a  55-page  paper  just 
published  by  the  .American  Institute  of 
Mining  and  Metallurgical  Engineers,  29 
West  39  St.,  New  York.  The  paper 
goes  into  considerable  detail  regard- 
ing the  equipment  and  process.  .An- 
other valuable  article  entitled  "Elec- 
trolytic Zinc  Jlethods"  appeared  in  the 
Dec.  4  issue  of  Milling  d-  l^cientific 
Press  (420  Market  St.,  San  Franci.sco, 
Cal.;  price.  1.5.  >. 

Hoisting"Rational  Design  of  Hoist- 
ing Drums"  is  the  title  of  a  paper  by 
Everett  O.  Waters  which  appears  in  the 
December  issue  of  Mechanical  Engineer- 
ing. (29  W.  39  St.,  New  York.)  The 
discussion  is  confined  to  the  determi- 
nation of  the  flange  shape  and  thickness 
nnd  that  of  the  thickness  of  the  drum 
body.  .'>iver.il  formula;  relating  to  the 
above  arc  deduced. 

Petroleum  Research — The  U.  S.  Bu- 
reau of  Mines,  Ueports  of  hiiisliija- 
tions,  Si'rial  2.177.  obtainable  on  re- 
quest, is  a  five-page  pamphlet  de.«orib- 
ing  the  work  nnd  aims  of  the  Petro- 
leum Experiment  Station  at  Barlles- 
ville.  Okla. 

Natural  (Jan — The  forty-four-pnge 
section  of  .UiMcrn/  lies  nirccn.  1918,  en- 
titled "Natural  Ga«  nnd  Naturnl  Gaa 
Gnsolini',"  has  just  been  published  by 
the  C.  S.  Geological  Survey,  Washing- 
ton, D.  C.     There  is  no  charge. 

Kefrarlory  Brlck--7'''-  /i.»i  Tiadf 
h'rrifw  for  Dec.  2,  1920  (Clevelnnd. 
Ohio;  price,  SBc.)  hns  n  three  pnge  ar- 
ticle on  linings  for  eli-.tric  fumncos, 
in  which  the  properties  ■'(  the  follow- 
ing refrnrfories  nre  dis,  uved  lire  clay, 
silica,  mngnesin.  chrome,  twiuvite,  «ir- 
cvnin.  rnrbonindum.  nnd  ulunilum. 

AnbrsInN  —  "Asb<'sfos  in  South 
Africn"  is  the  title  of  n  two  page  re- 
port issued  by  the  V.  S  Bureau  of 
Mims.  Wnshington.  D  <"  AVporf»  of 
It'vm'tftntinMti.  S-rlnl  2  Kl' 
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Echoes  From  the  Fraternity 

Societies,  Addresses,  and  Reports 


New  York  Section  of  Mining  and 
Metallurgical  Society  Meets 

Mining    and    Industrial    Conditions    in 

Poverty-stricken  China  Sketched 

by  H.  Foster  Bain 

The  New  York  Section  of  the  Mining 
and  Metallurgical  Society  of  America 
listened  to  an  interesting  address  by 
H.  Foster  Bain  on  the  evening  of  Dec. 
29.  J.  A.  Church,  Jr.,  presided.  The 
subject  was  "Problems  Fundamental  to 
Mining  Enterprise  in  the  Far  East." 
Dr.  Bain  presented  a  general  review 
of  conditions.  Among  other  things  he 
stated  that  the  Far  East  is  not  a  rich 
country.  It  is  poor  as  compared  with 
Europe  and  America.  Trade  must  be 
a  give  and  take.  The  countries  are 
largely  self-contained.  A  selling  cam- 
paign necessitates  a  campaign  to  in- 
crease buying  power.  Successful  de- 
velopment of  trade  depends  on  thorough 
study  of  local  conditions  and  customs, 
and  primary  rather  than  secondary  con- 
tact through  trading  companies.  The 
Chinese  do  not  produce  enough  mineral 
to  supply  their  own  requirements. 

In  developing  new  industries  Dr.  Bain 
showed  how  difficult  it  would  be  to  in- 
duce the  working  population  to  change 
from  habitual  employments  to  new 
ones.  The  seasonal  requirements  of  the 
agricultural  industry  were  exceedingly 
difficult  to  overcome.  Under  the  exist- 
ing sociological  conditions  there  is  little 
incentive  to  individualism  and  indus- 
try must  contend  with  closely  knit 
family  groups.  In  addition,  there  is  the 
general  lack  of  sanitation  and  the  fact 
that  the  climate  over  considerable  areas 
is  a  tropical  one.  European  powers 
that  have  established  themselves  in  the 
Far  East  hold  on  to  what  each  has  for 
the  benefit  of  its  own  nationals,  and 
it  is  a  fact  that  many  countries  are  not 
freely  open  to  aliens. 

The  mineral  resources  of  China,  ac- 
cording to  Dr.  Bain,  have  been  over- 
rated. Many  of  the  mines  are  small 
and  the  mining  conditions  in  general 
are  comparable  to  thoi'  which  prevail 
in  the  southeastern  |i,ni  of  the  United 
States.  The  mineral  ijroduction  is 
small  and  is  made  undi-r  unusual  trans- 
portation and  local  conditions.  Foun- 
dries and  machine  shops  are  essential 
parts  of  mining  plants.  While  the  day's 
pay  is  small,  other  factors  have  to  be 
considered  and  these  in  themselves  are 
more  important  than  day's  pay.  I^abor 
is  largely  cmployi-d  under  a  contract 
system;  workefH  are  indifferent  to  ac- 
curacy, as  there  is  no  standardization 
of  local  wcightii  and  measures;  and  cfll- 
ciency  is  low.  TranHporlution  is  difli- 
cult  and  costs  high.  Ah.niTice  of  a  com- 
mon law  for  both  naliv<;  ;ind  foreign, 
exchangi-  difricultics,  and  local  customs 
are  rtuilterB  of  no  mean  moment. 

r)r.    Main   in  of  the   opinion   that  the 


Far  East  is  no  place  for  the  shoe-string 
promoter,  but  that  well  organized  com- 
panies would  find  it  a  remunerative 
field.  At  the  close  of  the  meeting  many 
of  the  members  asked  questions  and  the 
interest  taken  in  the  subject  was  keen. 


E.  J.  Mehren  Addresses  A.  S,  C.  E. 

Describes    Western    Europe    of    Today 
from  the  Engineer's  Point  of  View 

At  the  meeting  of  American  Society 
of  Civil  Engineers  in  New  York  City, 
on  Jan.  5,  Edward  J.  Mehren,  editor  of 
Engineering  News-Record,  gave  an  ad- 
dress on  "Europe  Today — An  Engi- 
neer's Impressions."  His  interesting 
remarks  presented  a  brief  summary  of 
present  industrial  and  political  condi- 
tions in  England,  France,  Belgium,  Hol- 
land and  Germany.  The  lantern  views 
presented  illustrated  engineering  works 
and  other  features. 


Economic  Liaison  Subcommittee 

Secures  Information  on 

Strategic  Materials 

As  the  result  of  a  letter  addressed 
by  the  Secretary  of  State  to  the  Secre- 
tary of  War  on  Feb.  25,  1919,  there  was 
organized  the  Economic  Liaison  Com- 
mittee, the  members  of  which  represent 
the  departments  of  State,  Treasury, 
Navy,  Post  Office,  Interior,  Agriculture, 
Commerce,  Labor,  and  also  the  Inter- 
state Commerce  Commission,  Federal 
Reserve  Board,  Federal  Trade  Commis- 
sion, Shipping  Board,  War  Finance 
Corporation,  Tariff  Commission,  and 
Council  of  National  Defense.  The  ob- 
ject is  to  aid  the  foreign  trade  advisor 
in  helping  both  State  and  War  depart- 
ments to  secure  information  that  they 
need. 

Late  in  that  year  the  Economic  Liai- 
son Subcommittee  on  Strategic  Mate- 
rials was  created  for  the  purpose  of 
obtaining  information  in  regard  to  the 
production  possibilities  of  this  country 
and  of  other  countries  with  respect  to 
ecjmmodities  the  procurement  of  which 
woidd  probably  be  difficult  in  the  event 
of  war.  It  is  now  actively  engaged  in 
this  work.  Concerning  the  need  for 
such  work  the  Chief  of  Staff  of  the 
Army  has  the  following  to  say  in  his 
latest  report: 

"In  order  that  the  War  Department 
niay'  be  prepared  to  meet  any  emer- 
gency which  may  arise,  it  is  essential 
to  have  on  file  and  ready  for  immediaf<' 
use  complete  data  as  to  the  probaljlc 
riiiuirements  of  the  army  and  tin- 
son  rces  from  which  these  re(|uiremenls 
'•an  he  met.  There  has  been  initiated 
ill  the  War  Department  the  computa- 
tion of  war  requirements  based  on  an 
assumed  military  program  and  an  as- 
sumed army  organization.  The  com- 
putation   of     war     requirements     is     a 


comparatively  simple  matter  and  the 
arrangements  already  made  are  such 
as  to  insure  its  being  carried  to  com- 
pletion as  rapidly  as  authorized  per- 
sonnel will  permit. 

"The  question  of  ascertaining  the 
sources  of  supply  is  a  more  difficult  one. 
It  is  a  serious  error  to  assume  that 
in  the  event  of  war  supplies  can  be  ob- 
tained from  sources  which  will  be  as- 
certained after  declaration  of  war.  This 
was,  in  fact,  what  was  done  in  1917, 
and  the  fallacy  has  been  clearly  dem- 
onstrated. There  appear  to  be  two 
courses  open  to  the  War  Department. 

"The  two  courses  referred  to  are: 
(1)  For  the  War  Department  alone  to 
make  a  thorough  investigation  without 
reference  to  other  Government  depart- 
ments, of  all  sources  of  supply  of  raw 
materials  and  manufactured  articles. 
This  will  involve  great  expense,  will 
require  years  of  work  and  much  duplica- 
tion of  effort,  and  when  completed  will 
be  practically  useless,  as  it  will  be  out 
of  date;  (2)  to  make  use  of  information 
filed  in  other  Government  departments 
or  readily  obtained  by  them.  The  sec- 
ond method  is  the  one  that  is  being 
followed. 

"Assuming  that  the  probable  require- 
ments of  the  War  Department  are 
knowTi  and  that  other  Government  de- 
partments have  furnished  full  informa- 
tion as  to  the  sources  of  supply  avail- 
able in  this  country  and  in  other  coun- 
tries, there  yet  remains  one  other  item 
of  information  of  vital  importance  to 
the  War  Department  which  can  be  ob- 
tained in  no  other  way  than  through 
other  Government  departments.  This 
is  the  requirements  of  the  Navy,  Ship- 
ping Board,  and  other  Government 
agencies  and  of  the  public.  No  matter 
how  accurately  War  Department  re- 
quirements are  knowm,  or  how  carefully 
the  sources  of  supply  may  have  been 
checked,  the  information  will  be  com- 
paratively useless  unless  it  is  known 
what  part  of  the  existing  sources  of 
supply  will  be  available  for  use  by  the 
War  Department. 

"In  order  that  this  question  may  be 
answered,  it  will  be  necessary  for 
all  departments  to  determine  their 
own  needs  and  for  some  department 
to  determine  the  needs  of  the  public. 
The  War  Department  alone  cannot  ob- 
tain the  information  essential  for  in- 
suring its  own  efficient  operation  in  the 
event  of  war." 


Engineering  Council  recently  sent  out 
ii  copy  of  the  Kin;il  Report  of  its  Com- 
mittee on  Classification  aixl  ("ompensa- 
tion  of  Engineers.  At  its  meeting  on 
Dec.  1(5,  1920,  council  voted  to  concur 
in  the  recommenations  of  the  commit- 
tee, and  to  refer  that  report  to  Amer- 
ican Engineering  ('ouncil.  Address: 
-i'.)  West  39th  St.,  New  York  City. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


H     FOSTER    BAIN 

H.  Foster  Bain,  mining  engineer, 
of  Washington,  D.  C.,  has  been  nom- 
inated by  President  Wilson  to  succeed 
Dr.  F.  G.  Cottrell  as  Director  of  the 
Bureau  of  Mines. 

Mr.  Bain  was  born  at  Seymour,  Ind. 
After  his  graduation  from  Moore's  Hill 
College,  Indiana,  in  1890,  he  spent  two 
years  at  Johns  Hopkins  University  and 
later  received  his  doctor's  degree  from 
the  University  of  Chicago.  He  was  edu- 
cated and  trained  as  a  geologist  and 
mining  engineer.  He  was  one  of  Her- 
bert Hoover's  assistants  in  London  on 
the  Belgian  relief  work  during  the  war. 
From  1909  to  lOlf)  he  was  the  editor  of 
the  Mining  <Xr  Scirtitific  Press  of  San 
Francisco,  Cal.,  and  later  the  editor  of 
the  Mining  Magazine  of  London,  Eng- 
land. He  made  some  important  mining 
inve.stigation.s  in  south  and  central 
Africa  and  later  undertook  similar  in- 
vestigations in  China.  At  one  time  he 
was  a  mine  operator  in  Colorado  and 
once  was  connecte<l  with  the  U.  S.  Geo- 
logical Survey.  Subsequently,  he  was 
the  first  director  of  the  Geological  Sur- 
vey of  Illinois. 

The  first  thing  Mr.  Bain  did  after 
taking  his  doctor'.s  degree  was  to  obtain 
employment  as  n  shift  boss  in  a  mine 
with  the  idea  of  gaining  fir.sl-hand  ex- 
perienre  in  that  phase  of  practical  oper- 
ation. He  took  charge  of  a  gold-silver 
operation  known  as  the  Franklin  mine 
In  Clear  Creek  County,  Col.  The  mine 
labor  employed  was  Italian.  Some  fric- 
tion had  i(ri.'<rn  as  to  the  selection  of 
n  night  shift  boss  the  flrnt  Sumliiy  after 
Mr.  Bain'H  arrival.  The  affair  lin<l  given 
ri.He  to  n  serious  fistic  encounter  which 
kept  Mr.  Bnin  busy  during  his  day  of 
rest  in  negotiations  with  the  keeper  of 
the  jnil  and  the  physician  in  charge  of 
th<-  hospital.     This  was  followed  a  few 


days  later  by  another  ramification  of 
the  feud  in  which  work  on  the  property 
was  stopped  by  a  concealed  rifleman 
who  amused*  himself  by  making  the 
mine  mouth  his  target.  Finally,  how- 
ever, Mr.  Bain  got  things  running 
smoothly  as  far  as  open  hostilities  were 
concerned,  but  he  learned  that  mining 
involves  a  great  deal  more  than  a 
knowledge  of  engineering  and  geology. 
In  fact  his  first  task  on  that  job  was  to 
teach  the  men  to  use  hammer  drills, 
which  just  were  coming  into  use  at 
that  time.  The  difficulties  which  he 
experienced  in  teaching  his  Italian 
workmen  to  operate  the  new  type  of 
drill  is  a  story  in  itself. 

Mr.  Bain  claims  a  connection  with 
the  introduction  of  pajamas  into  the  Far 
West.  With  John  Finch,  he  was  doing 
some  exploration  work  on  a  western 
Indian  reservation.  Early  one  morning 
a  group  of  American  cowboys  rode  up 
to  their  tent  and  found  Finch  still  clad 
in  his  pajamas.  It  was  a  new  form  of 
dress  to  them  and  Mr.  Bain  immediately 
was  pressed  for  an  explanation  of  such 
a  strange  costume.  Fearing  that  the 
cowboys  might  be  called  upon  to  show 
some  disapproval  of  such  a  type  of 
night  apparel.  Mr.  Bain  stated  that 
Mr.  Finch  was  clad  in  a  Hindoo  garb, 
worn  during  oppressively  hot  weather. 
The  incident  occurred  at  the  height  of 
the  summer  when  that  particular  sec- 
tion was  suffering  from  great  extremes 
of  temperature.  It  resulted  in  the  im- 
mediate dispatch  of  a  mail  order  to 
Chicago  for  a  similar  "Hindoo"  costume 
for  each  cowboy  in  the  party. 

In  addition  to  Mr.  Bain's  contact  with 
English  mining  affairs,  during  his  resi- 
dence in  England  as  editor  of  the 
Mining  Mn(/iiziiic,  he  has  been  engaged 
in  consulting  work  on  the  Rand,  the 
Belgian  Congo,  and  other  mining  re- 
gions of  Africa.  He  also  has  had  con- 
siderable experience  in  the  Far  East. 
During  the  two  year  trip  from  which 
he  has  just  returned,  he  made  mining 
examinations  in  ten  Oriental  countries. 
Edmund  (iuKgenheim  and  E.  A.  Cap- 
pelen  Smith  sailed  on  the  "Santa  Luisa" 
on  Dec.  29,  for  V'alparaiso,  Chile. 

George  Gray,  of  the  Dome  staff  at 
Porcupine,  Ont.,  has  been  appointed 
manager  of  the  Associated  Goldfields, 
Larder  Lake,  Ont. 

Jame.s  M.  I'Intt,  mining  engineer,  of 
Los  Angeles,  Ciil.,  18  examining  mining 
property  in  Michoacnn,  Mcx.  He  will 
go  to  .Mi'xioo  Cily  from  there. 

Howard  K.  Welch,  manager  of  the 
Hardshell  n\ine  nt  Patagonia,  Ariz.,  has 
returned  to  the  mine  after  spending 
several  niotiths  in  Now  York  City  on 
a  visit. 

K.  P.  Mrt.HUghlln  hos  resigned  his 
position  a.i  Stnti'  Oil  oml  (Ins  Super- 
visor for  Cnlifornio.  and  hos  resumed 
priviii'  I'll  lb  c'  ill  prlrnleum  engineer 
iind  t-. -!  ■  v^ili  otllcps  in  S«n  Fran- 
cJMio,  I'l'  .1  II.  Cn.Hc  is  temporarily  In 
charge  of  the  supervisor'*  ofllce. 

E.  W.  .Skoatji.  pr«fo«»or  of  geology  In 
Melbounn-  Cnivemity.  Melboumf,  Aus- 
tralia, hull  Ix-en  Kprnding  n  few  ilnyR  In 


Washington,  D.  C,  visiting  the  tech- 
nical bureaus  there  of  interest  to  him. 
Professor  Skeats  is  on  his  way  back 
to  Australia  from  a  stay  in  England. 

Mark  R.  Lamb,  mining  engineer,  pres- 
ident of  the  Xew  York  Steel  Exchange, 
sailed  Jan.  1,  on  the  "Martha  Wash- 
ington," for  South  America.  Mr.  Lamb 
is  making  his  periodical  visit  to  those 
South  American  mines  for  which  he  is 
purchasing  engineer  in  New  Y'ork. 

R.  X.  Marble,  superintendent  of  the 
Mahoning  mine,  at  Hibbing,  Minn.,  re- 
signed that  position  on  Jan.  1,  1921,  and 
will  be  succeeded  by  H.  S.  Wallins.  The 
new  superintendent  has  had  charge  of 
the  ore  transportation  division  of  the 
office  of  the  general  manager  of  Great 
Northern  R.R.,  at  Superior,  Wis.  Be- 
fore going  to  Superior,  Mr.  Wallins 
had  been  resident  engineer  for  the  Hib- 
bing district  of  the  Great  Northern,  and 
formed  a  wide  circle  of  acquaintances 
on  the  Mesabi  Range. 


Society  meetings 
announced 


The  provincial  branch  of  the  Cana- 
dian Institute  of  .Mining  and  Metallurgy 
will  meet  at  Vancouver,  B.  C,  Feb.  9, 
10  and   11,   1921. 

American  Electrochemical  Society 
will  hold  its  Spring  Meeting  at  Hotel 
Chalfonte,  .-Vtlantic  City,  N.  J..  .A.pril 
21  to  23,  1921.  Plans  have  already  been 
made,  and  Dr.  Carl  Hering,  Philadel- 
phia. Pa.,  is  chairman  of  the  committee 
on  arrangements. 

The  Boston  Section  of  .Vmerican  So- 
ciety of  Mechanical  Engineers  meets 
with  the  Boston  Section  of  .\.  I.  E.  E. 
on  Jan.  18.  1921.  The  joint  meeting 
will  be  addressed  by  W.  S.  Murray, 
chief  engineer  of  the  Super  Power  Sur- 
vey; his  subject  will  be  "The  Super 
Power  Sy.stem." 

The  Northwest  Mining  Convention 
plans  to  meet  at  Spokane.  Wash.,  Feb. 
28-Mar.  .">.  1921.  The  convention  hall 
and  exhibition  rooms  will  be  in  the 
Spokane  Hotel.  Committee  headquar- 
ters for  mail,  telegrams,  and  express 
will  be  at  415  Chamber  of  Commerce 
Building.  L.  K.  .\rnisfrong  is  chair- 
man. M.  E.  Poole,  secretary,  ond  F.  C. 
Bailey,  treasurer,  of  the  committee  of 
control. 


OBITUARY 


Miguel  Tinoco.  '  '■  '" 

mining   in   Mexic  '  ">'■ 

ing   on   o   privnt.  •    in 

Torreon,    Coahuil  i    Kuicido 

about   Doc.  24.      1  '    <•■"''<'  ot 

the    act    was    his    ).  ..  in  ■     bankruptcy. 
He  was  pant  fifty  years  of  aire. 
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The  Mining  News 

The  Mining  News  of  ENGINEERING  AND  MINING  JOURNAL  is  obtained  exclusively  from  its  own  staff  and 

correspondents,  both  in  the  United  States  and  in  foreign  fields.      If,  under  exceptional  conditions,  material 

emanating  from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 


Leading  Events 


Ottawa  Ruling  Aids  Flin  Flon 
Project 

Blister  Copper  May  Be  Refined  in  U.  S. 

—Product  Under  $10  Per  Ton  Exempt 

from  Royalty  for  Ten  Years 

To  facilitate  the  development  of  the 
Flin  Flon  copper  deposit  in  Manitoba, 
involving  the  building  of  a  railway 
approximately  100  miles  long,  the  erec- 
tion of  a  mill  and  smelting  plant  at  a 
cost  of  about  $3,000,000,  and  the  de- 
velopment of  water-power  with  35  miles 
of  transmission  line  at  a  cost  of  not  less 
than  $2,000,000,  the  Canadian  govern- 
ment has  issued  an  Order  in  Council 
making  important  changes  in  the  min- 
ing regulations  as  affecting  this  entei-- 
prise.  The  regulation  requiring  that  all 
ores  shall  be  treated  and  refined  in  Can- 
ada is  set  aside,  owing  to  the  cost  that 
would  be  involved  in  shipping  the 
blister  copper  for  final  treatment  to 
the  Trail  smelter  in  British  Columbia, 
and  permission  is  granted  to  export 
blister  copper,  the  product  of  the  mill 
and  smelter,  for  refining  for  a  period  of 
ten  years  unless  in  the  meantime  facili- 
ties have  been  established  in  Canada  for 
the  electrolytic  refining  of  this  product 
as  cheaply  and  efficiently  as  elsewhere. 
Under  a  previous  Order  in  Council 
dated  Dec.  13,  1910,  it  was  provided 
that  no  royalties  should  be  charged  on 
the  products  of  copper  mining  locations 
up  till  Jan.  1,  1021.  It  is  now  provided 
that  products  of  the  Flin  Flon  mine,  in 
which  the  gross  recoverable  values 
average  less  than  $10  per  ton  and  which 
are  reduced  to  blister  c.pper  at  the  mill 
and  smelter,  shall  be  exempted  from 
royalty  for  ten  years  from  .Ian.  1,  1921. 


Suit  Over  Enjjineor  Mine   Lost 
by  W.  Pollard  (irant 

Judgment  ha.s  been  given  against  W. 
Pollard  Crant,  a  lawyer,  of  Vancouver, 
in  his  .suit  for  a  declaration  that  he 
holds  legal  title  to  a  one-fifth  interest 
in  the  p;ngineer  mine  of  the  Atlin  dis- 
trict, B.  C.  This  JH  a  step  towards 
clearing  up  the  estate  of  the  late  Cup- 
tain  Alexander  so  that  n  transfer  of 
the  Atlin  property  can  take  place.  As 
lioon  as  a  clear  title  can  be  delivererl 
it  is  expected  that  the  Kngincer  mine 
will  he  sob!  for  a  HubHtantin!  figure, 
that  development  will  be  initiated  with- 
out delay,  and  that  the  work  will  mean 
much  for  the  advancement  of  that  part 
of  the  north  country.  Captain  Alex- 
ander went  down  two  years  ago  when 
the  ".S.S.  Princeim  Sophia"  sank. 


WEEKLY  RESUME 

The  assessment  work  bill  provid- 
ing six  months'  grace  for  claim 
holders  was  signed  by  the  Presi- 
dent on  the  last  day  of  the  year. 
Announcement  has  been  made  of  the 
naming  of  H.  Foster  Bain  to  suc- 
ceed F.  G.  Cottrell  as  Director  of 
the  V.  S.  Bureau  of  Mines,  the  latter 
having  resigned  to  become  head  of 
the  division  of  chemistry  and  chem- 
ical technology  of  the  National  Re- 
search Council.  In  Minnesota  the 
matter  of  tonnage  tax  legislation  is 
again  before  the  state  legislatjire. 
At  Spokane,  it  has  been  announced 
that  the  Bunker  Hill  d-  Sullivan  com- 
pinuj  will  erect  an  electrolytic  zinc 
I'  finery  at  Kellogg,  fn  Canada,  a 
ntDvemcnt  is  under  way  among  oper- 
ators of  British  Columbia  to  have 
the  Dominion  Government  establish 
an  so-cent  minimum  price  for  Can- 
adian silver.  At  Cobalt,  curtailment 
of  operations  is  inci'casing,  an  abun- 
dance  of  labor  being  reported  every- 
irlirrr.  In  Mexico  further  steps  by 
the  r/ovcrnment  to  relieve  the  mining 
indii.yfry    arc    anticipated. 


.Man<>anese  Mine  in  Brazil  Sold 
to  U.  S.  Steel  Corporation 

X  large  manganese  property  in  Brazil 
has  been  acquired  by  the  U.  S.  Steel 
Corporation.  When  questioned  as  to  the 
purchase  Judge  Elbert  H.  Gary,  chai>-- 
man  of  the  board,  said: 

"After  long  negotiations  we  have 
purchased  the  Morro  da  Mina  prop- 
erties about  300  miles  from  Rio  Janerio, 
in  the  State  of  Minas  Geraes,  Brazil. 
This  mine  contains  a  very  large  tonnage 
of  good  manganese  ore.  We  are  very 
much  pleased  with  the  purchase,  as  it 
makes  the  corporation  independent  con- 
cerning manganese  ore,  which  is  an 
I'ssential  in  the  manufacture  of  iron  and 
steel.  Wo  have  been  receiving  ship- 
ments from  Morro  da  Mina  for  years." 

The  Steel  Corporation  has  also  an- 
nounced that  it  will  give  its  employees 
the  privilege  to  subscribe  to  the  com- 
mon stock  of  the  company  at  81. 


l.icensinK  of  Knuineers  Sou^hl 
in  TexaH 

The  El  I'aso  chapter  of  the  American 
AsKocintion  of  Engineers  will  urge  the 
passage  of  a  bill  thrrjUgh  the  Stale 
Legislature  this  year  which  will  re 
f|uire  the  certification,  after  examina- 
tion, of  all  engineers  in  Texas. 


Tonnage  Tax  Before  Minnesota 
Legislature  Again 

Commission  Divided  as  to  Advisability 

of  Net  Profit  Tax  in  Place  of 

Ad  Valorem  Method 

The  question  of  a  tonnage  tax  has 
again  come  before  the  Minnesota  Legis- 
lature. Years  ago  there  was  a  tonnage 
tax  but  very  little  ore  was  mined  during 
its  existence  of  sixteen  years.  In  1897 
this  law  was  repealed  due  to  an  opinion 
of  the  Attorney-General  that  it  was  un- 
constitutional. Since  then  iron  ore 
has  been  taxed  on  a  valuation  basis. 
For  many  years,  however,  the  question 
of  a  tonnage  tax  has  come  up  annually. 

The  State  Tax  Commission  has 
rendered  a  report  to  the  Governor  in 
which  many  suggestions  are  made.  The 
three  outstanding  recommendations 
are:  That  the  tax  imposed  under  the 
law  be  in  lieu  of  all  other  taxes  on 
mineral  lands;  that  the  taxable  value 
of  iron  ore  for  county  and  local  pur- 
poses be  reduced  from  50  to  33  J  per 
cent  of  the  true  value;  and  that  the 
method  of  determining  net  profits  for 
the  purpose  of  taxation  be  definitely 
fixed    by   law. 

The  commission  is  not  in  entire 
agreement  as  to  the  wisdom  at  this 
time  of  such  a  change,  namely,  of  sub- 
stituting a  net  profit  tax  on  mined  iron 
oi-e  for  the  present  ad  rulnrcm  method, 
although  admitting  the  feasibility  of 
the  plan  so  far  as  state  taxes  are  con- 
cerned. Any  form  of  double  taxation 
which  has  been  proposed  is  disapproved, 
as  it  would  be  a  super  tax  and  the 
validit.v  of  the  same  is  very  question- 
able. To  support  this  position,  it  is 
pointed  out  that  a  similar  law  which 
tended  to  levy  2i  per  cent  of  the  market 
value  of  all  anthracite  coal  mined  in 
Pennsylvania  was  <leclared  unconstitu- 
tional. Another  point  upholding  their 
position  is  to  the  effect  that  no  other 
state  in  the  Union  ini])(>ses  a  double  tax 
on  mineral  lands  unless  the  license  or 
privilege  tax  imposed  on  the  output  of 
persons  engaged  in  mining  Iron  ore  in 
Alabama  is  considered  a  double  tax 
and  in  like  manner  •li  per  CLiit  on  the 
income  of  corpoi'ations  engaged  in  min- 
im' in  the  State  of  New  York,  but  in 
lliis  case  since  other  industrial  corpo- 
r;itions  in  New  York  pay  this  tax  there 
is  no  discrimination  against  mineral 
lands. 

A  very  wise  recomnr.'ndation  is  made 
to  the  effect  that  this  lax  problem  he 
settled  with  reasonable  assurance  of 
permanency  as  it  is  not  only  desirable 
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but  almost  imperative  if  the  state  de- 
sires to  reap  full  benefit  from  the  great 
mineral  deposits  within  its  bounds.  It 
is  pointed  out  that  millions  have  already 
been  invested  in  mining  and  millions 
more  will  have  to  be  invested  in  the 
future  if  the  immense  deposits  of  low- 
grade  and  magnetic  ore  are  to  be  made 
merchantable  and  that  it  is  only  fair 
to  prospective  investors  that  methods 
of  taxing  and  values  arising  from  such 
investments  should  be  fixed  with  some 
assurance  of  future  permanency.  The 
commission  also  cautions  in  regard  to 
any  increase  in  the  tax  burden  on  lean 
ores  as  the  result  would  not  only  be  dis- 
couraging but  \vithout  doubt  would  stop 
their  future  development.  The  state 
could  well  afford  to  exempt  low-grade 
ores,  it  holds. 


Bunker  Hili  and  Sullivan  To  Have 
Electrolytic  Zinc  Refinery 

Company's  Smelter  Director  in  Spokane 

Says  Plant   Will   Be  at   Kellogg — 

.\Iso  Buys  Into  Seattle  Company 

That  the  Bunker  Hill  &  Sullivan  com- 
pany will  erect  a  million  dollar  electro- 
lytic zinc  refinery  at  Kellogg,  Idaho, 
and  through  the  purchase  of  an  interest 
in  the  Northwest  Lead  Co.,  of  Seattle, 
has  entered  into  the  manufacture  of 
lead  plumbing  material,  was  announced 
by  Frank  M.  Smith,  smelter  director  of 
the  Bunker  Hill  &  Sullivan  company, 
with  offices  in  the  Paulsen  building, 
Spokane,  Wash. 

"The  company  has  definitely  decided 
to  go  into  the  zinc  field,"  said  Mr. 
Smith.  "An  electrolytic  zinc  plant  is 
to  be  built  at  Kellogg  to  treat  the  Star 
ores,  probably  using  this  process.  We 
are  making  arrrangements  with  the 
owners  of  the  Star  mine  that,  when 
market  conditions  are  favorable,  the 
mine  will  be  operated  and  the  ores 
treated  at  the  Bunker  Hill  &  Sullivan 
plant. 

"The  ore  is  a  complex  zinc-lead  ore 
from  which  two  clas.ses  of  concentrates 
will  be  made — lead,  which  will  be 
treated  at  the  smelter,  and  zinc,  which 
will  be  handled  by  the  proposed  new 
electrolytic  plant.  Thi-  initial  capacity 
will  be  2h  tons  of  mitallic  zinc  a  day, 
CO  arranged  that  the  capacity  can  be  in- 
creased to  .'lO  tons  a  day  when  market 
conditions  warrant.  The  plant  will  cost 
approximately  $1,000,000  for  the  first 
unit.  We  are  going  ahead  with  the 
plans  so  that  they  will  be  in  readiness 
for  use  as  early  as  next  year  if  building 
loHlH  juMtify.  It  will  lie  two  years  prob- 
ably iM-furc  the  iilant  is  in  operation. 

"Thi-  Bunker  Hill  &  Sullivan  company 
has  iMiught  n  Nub.ntnntial  interest  in  the 
Northwi'Htern  Lead  Co.,  of  .Seattle,  a 
roncern  manufacturing  lead  pipe,  sheet 
lead,  lenil  trups.  benils  and  many  other 
li'Hil  prixliictH  for  the  pUinihing  trade. 
This  company  has  hern  operating  for 
thi-  Inut  two  or  three  years  and  has  uiied 
th<'  Hunker  Hill  *  Sullivan  pig  lead  ex- 
.lusivelv.  Now  that  the  Bunker  Mill 
*  .Sullivan  company  has  acquired  a 
llnanrial  interext  In  the  company,  it  ix 
propnueil  to  extend  if«  marki-t  in  the 
norlhwedt  tcrrltnrv." 


Mining  in  Peru  in  1920 

Copper  Production  Dropped  Somewhat; 
Silver  Increased — Vanadium 
Exports  More  Than  Double 

Special  Correspondence 
Although  the  output  of  Peruv-ian 
copper  for  1920  will  show  a  material 
decrease  as  a  result  of  the  world's  pres- 
ent subnormal  demand,  the  exports  of 
bath  silver  and  vanadium,  particularly 
for  the  first  six  months  for  which  fig- 
ures are  available,  show  a  marked  in- 
crease. During  the  first  half  year  of 
1920  exports  of  copper  bars  amounted 
to  33,.574,264  lb.  as  compared  with  42,- 
614.992  lb.  for  1919;  silver  bars  82,340 
oz.  as  compared  with  47.332  oz.  and 
6,444,800  lb.  of  vanadium  ores  as  coir- 
pared  with  2,688,000  lb.  for  the  fii-st 
half  of  1919. 

Cerro  de  Pasco  Copper  Corporation's 
production  of  copper  for  1920,  partly 
estimated,  is  52,334  308  lb.  as  compared 
with  .57028,288  lb.  in  1919  and  its 
maximum  output  of  71,243,548  lb.  in 
1917.     For   1920  it   will   have  a  record 


its  Yauricocha  property  450,000  tons  of 
exceptionally  high  grade  ore  averaging 
16  per  cent  copper  and  2  oz.  silver  per 
ton.  This  development  represents  not 
more  than  5  per  cent  of  the  company's 
mineralized  area.  A  100-ton  blast  fur- 
nace is  now  being  installed  at  Yauri- 
cocha and  an  additional  200-ton  smelter 
purchased  which  is  scheduled  for  opera- 
tion by  July,  1921.  The  company  has 
opened  numerous  drifts  and  entries  at 
its  coal  mines  in  the  Jatunhuasi  field 
for  large  scale  production  and  now  has 
in  continuous  operation  a  battery  of 
ten  beehive  coke  ovens  with  additional 
ovens  under  construction.  The  com- 
pany's auto-truck  road  is  in  operation, 
with  White  5-ton  trucks,  from  the  Cen- 
tral Railroad  at  Pachacayo,  35  miles  to 
the  coal  mines  and  coke  ovens,  and  the 
remaining  20  miles  to  Yauricocha  cop- 
per mines  will  be  in  operation  earlv  in 
1921. 

Vanadium  Corporation  of  America's 
property,  at  Minas  Ragra,  which  has 
the  world's  largest  deposit  of  vanadium 
ore,  has  been  largely  extended  during 
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production  of  5,9.59,085  oz.  of  silver  as 
compared  with  5,.T25,321  oz.  in  1919. 
.N'otwithstiinding  the  pre.sent  inactivity 
in  the  copper  market  the  company  is 
proceeding  with  the  construction  of  its 
new  2,5n0-ton  smeiter  plant  at  Oroya 
scheduled  to  begin  operation  in  1922. 
The  new  cutoff  railroad  from  the  com- 
pany's MorociK-ha  mines  down  to  Oroya 
has  just  been  com|>lt'ted.  The  company's 
ore  reserves  lire  ample  and  average  5 
pi'r  cent  copper  at  Cerro  de  Pasco  and 
10  per  cent  at  Morm-ocha  or  a  general 
average  of  7.2  per  cent.  In  addition  to 
the  copper  ore  reserves,  1H,800,000 
tons  of  oxidized  silver  nnil  xtlvor  pyrite 
ores  nsonying  H  to  18  ox.  silver  per  ton 
liave  belli  ililuiiti'ly  repiirttsl  by  the 
ccmipiiny'"  •  ni'iii.'i'i  s 

The  Krrn.  1>  .. 'Mi puny  nl  llunron  nciir 
Corro  dr  I'nscn  han.  during  Iho  pant 
ypnr  In-i-n  mining  nnd  Rmrlting  nn  aver- 
nge  of  about  1 80  t«>M(i  of  orp  per  «l«y 
yiidding  II  li>n<  of  nipper. 

Peruvian  C.ipprr  A  Smelting  Com- 
pany has  now  hlnrkml  nut  in  variouR 
shafts,  drifts.  iffKiiculn  nnd  tunneU  a* 


the  past  year,  including  new  hydro- 
electric and  concentrating  plant.*.  .\s 
noted  in  :i  jireceding  paragraph  the 
output  of  viinadium  for  the  tivst  half 
of  r.i2(>  more  than  doubled  that  of  the 
correspomiing  period  of  I'.'i;'  with  a 
reduci'd  output  now  following  the  slump 
in  the  steel  industry. 

At  lluancBVelica,  the  ancient  mercurj' 
mines  opiTated  extensively  in  Spanish 
ciiliiniJil  times  have  been  taken  over  by 
a  successful  Peruvian  niinr  opcnitnr. 
The  oil!  Helen  tunnel  has  been  denned 
out.  II  new  crosscut  driven  to  get  under 
the  main  ore  shoot  of  the  Santn  Barb 
nrn  mine  and  an  experimental  furnace 
erected  In  determine  the  best  method 
of  treating  the  ore.  Tin-  prospect  is 
that  this  section  may  .'ik'-'ii"  bivome  n 
large  factor  in   mer.m       i iition 

(lolil  proiluction    ■  "•. 

has  Iwen  nt   n  di'-  ' " 

recent    era    of    di  i  '"g 

power     The  Santo  "•  which 

in    the    IP07    and  I    yielded 

$.'»,000,000  and  in  -»i.l  •  nnve  had  n 
total  output   of  jr.;.0«l0  00o,  haa  slowed 
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down  its  operations  during  the  last  year 
owing  to  lack  of  adequate  transporta- 
tion and  scarcity  of  labor  in  that 
remote  section  of  Peru. 

The  present  activity  of  the  Cerro  de 
Pasco  company  as  well  as  the  Peruvian 
Copper  &  Smelting  Co.  in  pushing  con- 
struction for  increased  and  new  plant 
facilities  in  the  present  copper  market 
is  believed  to  be  fully  justified  in  view 
of  the  opportunity  for  low  cost  produc- 
tion. This  is  made  possible  by  the  ex- 
ceptionally high-grade  ores  handled  and 
the  large  supply  of  native  labor  avail- 
able to  each  of  these  companies.  Under 
these  conditions  copper-silver  produc- 
tion is  likely  to  be  maintained  in  Peru 
when  the  combination  of  high-priced 
labor  and  low-grade  ores  makes  produc- 
tion unprofitable  in  other  countries. 


oil  is  colorless,  of  aromatic  smell,  and 
6.5  deg.  B.  The  oil  from  the  latest  well 
is  lighter,  namely  75  deg.  B.  This  oil 
is  sold  just  as  it  flows  from  the  ground 
for  power  purposes.  It  is  said  to  be 
used  in  automobiles. 

The  iron  companies  operating  on  the 
northern  and  southern  coast  of  the  prov- 
ince of  Oriente  have  united  under  the 
name  of  Bethlehem  Cuba  Iron  Mines 
Co.  Ore  exported  during  the  year 
comes  exclusievly  from  the  southern 
coast,  whence  518,342  tons  averaging 
58  per  cent  iron  had  been  sent  to  the 
states  up  to  the  first  of  December. 
Extensive  improvements  are  reported 
under  progress  in  the  northern  coast 
properties  (Mayari),  and  it  is  said  that 
production  will  be  resumed  sometime 
next  year. 


LLAMAS   CARRYING  CALCINED   VANADIUM   ORE.   A   FORM    OF  TRANS- 
PORTATION  EMPLOYED   UNTIL  RECENTLY   IN   PERU    BY 
VA.VADIUM  CORPORATION  OF  AMERICA 


Mining  Suffered  in  Cuba  in  1920 

.Matahambre  Sole   Producer  of  Copper 

and  Bueyclto  of  Manganese — Holguin 

Gold  Mines  Shut  Down 

Special  Correspondence 
Mining  activities  received  a  serious 
setback  during  1920.  The  extraordi- 
nary price  in  sugar,  a  staple  in  which 
nearly  all  Cuban  capital  is  involved, 
and  the  failure  of  late  mining  enter- 
prises to  make  good,  have  made  it  quite 
a  task  to  arouse  interest  in  mining 
ventures  of  any  kind  or  to  obtain  fur- 
ther support  for  those  under  way  at  the 
present  time. 

Drilling  for  oil  on  a  .small  scale  has 
been  carried  on  in  the  provinces  of  Pi- 
nar  del  Rfo,  Habana,  iMatanzas,  and 
Santa  Clara.  In  the  first  two  no  suc- 
cess is  reported.  In  Matanzas,  cast  of 
the  Harbor  of  CArdenas,  a  well  driven 
to  a  depth  of  1,500  ft.  in  Hedimentaries 
near  an  igneous  contact  has  encount- 
ered oil  of  28  deg.  Baume,  which  will 
have  to  be  pumped.  In  Santa  f^jarn, 
close  to  the  boundary  of  Matanza.s,  dril- 
ling continijrM  in  u  Mmall  area  where 
natural  gas  i^-m  -  from  the  soil  not  fur 
from  a  contn- i  bctwocn  scdimentaries 
and  an  itmeous  intrusion.  One  of  the 
four  wells  in  this  place  is  equipped  for 
pumping,  and  partial  tests  so  far  show 
a  yield  of  four  barrels  per  hour.     The 


The  Matahambre  copper  mine  has 
been  the  sole  exporter  of  copper  during 
the  year.  Difficulties  at  the  mine  and 
in  shipping  have  curtailed  its  exports 
to  about  8,000  tons  in  the  first  six 
months  of  the  year.  It  has  been 
doing  better  in  the  second  semester, 
and  the  manager  states  that  it  is 
now  shipping  at  the  rate  of  3,000  tons 
a  month.  The  shipments,  consisting 
of  concentrates  and  ore,  average  22  per 
cent  Cu.  The  concentrating  plant  of 
this  mine  has  been  doubled  during  the 
year,  and  is  now  ready  to  operate  at 
480  tons  per  day. 

Manganese  is  being  worked  only  at 
Bueycito,  Oriente,  where  an  American 
<«mpany  has  been  active  for  several 
yiars.  Its  exports  up  to  Dec.  1  were 
■i.OOO  tons  of  5.'!  per  cent  Mn  ore.  It 
hiis  recently  denounced  7,000  hectares 
'if  manganiferouH  and  1,000  hectares 
ol'  cupriferous  ground. 

No  chrome  has  been  exported,  but  a 
'•'■rlain  amount  of  work  has  been  done 
;i'  the  Cromita  and  Caledonia  mines  in 
the  Province  of  Oriente,  as  well  as  the 
.\ui'va  Union  and  Providencia  claims  in 
the  I'rovince  of  Matunzas. 

The  gold  mines  at  Holguin,  Oriente, 
Wnit  down  in  March.  Their  production 
in  (he  first  two  months  of  the  year  was 
1,1'iH  tons  of  ore  assaying  approxi- 
ni.it>ly  $10  per  ton. 


Compensation  for  Injury  Must 
Be  Sought  Within  Year 

Application  for  injury  under  the 
Utah  compensation  law  to  be  effective 
must  be  made  within  a  year  of  the 
date  on  which  the  injury  occurred,  ac- 
cording to  a  decision  of  the  Supreme 
Court  written  by  Justice  S.  R.  Thur- 
man.  The  decision  sets  aside  an  award 
of  $4,500  made  by  the  state  industrial 
commission  to  Fortunata  Parone,  widow 
of  Gaetano  Parone,  formerly  an  em- 
ployee of  the  Utah  Consolidated,  and 
killed  in  July,  1917. 


Mexican  Government  Said  To  Be 
Coining  Gold 

The  Mexican  Government  is  said  by 
the  New  York  Times  to  be  coining  gold, 
while  the  coinage  of  silver  has  been 
reduced  to  a  minimum.  At  the  present 
time  the  government  has  251,000,000 
pesos  in  gold  in  circulation  and  50,000,- 
000  in  silver.  Although  the  ratio  is 
five  to  one  the  government  has  prac- 
tically stopped  coining  silver,  and  the 
mint  is  busy  on  gold  coins,  copper 
pieces  and  small  change. 


Steel  Corporation  Reported  Seek- 
ing Coal  Land 

The  U.  S.  Steel  Corporation  is  said 
to  be  negotiating  for  a  huge  tract  of 
coal  land  near  Waynesburg,  Pa.  The 
amount  involved  is  estimated  at  $20,- 
000,000.  The  acquisition  of  this  land 
will  serve  to  protect  the  company 
against  future  scarcity  of  fuel. 


Indians  Start  Something  New 
in  Arizona 

For  the  first  time  in  the  history  of 
the  Arizona  Surveyor  General's  office 
Indians  have  asked  for  a  survey  of 
mining  claims.  The  property  lies  on 
the  San  Carlos  reservation  and  is 
claimed  by  James  Stevens,  an  employee 
of  the  Copper  Queen  smelter  at  Doug- 
las, and  John  Case,  both  full-blood 
Apaches. 


Civil  Service  Examinations 

Metal  mining  engineer,  $4,000  to 
$4,800;  associate  metal  mining  engi- 
neer, $3,000  to  $4,000;  assistant  metal- 
mining  engineer,  $2,000  to  $3,000,  and 
junior  metal-mining  engineer,  $1,500  to 
J3,000.  Open  competitive  examination 
for  both  sexes;  men  preferred  for  these 
])ositions  in  Bureau  of  Mines.  Appli- 
cations received-  up  to  and  including 
Jan.  18.  Those  interested  should  apply 
for  form  2118  to  the  Civil  Service  Com- 
mission, Washington,  D.  C,  stating 
title   of  examination   desired. 


Keplogle  Steel  Declines  Bid 
for  W.  &  N.  Road 

The  Kcplogli'  Sled  Co.  is  said  to  have 
been  olTered  $2,000,000  for  the  Whar- 
ton &  Northern  K.R.,  which  offer  it  has 
turned  down.  Kcsuniption  of  opera- 
tions will  depend  on  the  iron  and  steel 
market. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Assessment  Work  Bill  Signed  on 
Last  Day  of  Year 

Senator  Thomas,  of  Colorado,  Discusses 

Situation  From  Another  Viewpoint 

— Predicts  Total  Suspension 

The  President  waited  until  the  last 
day  of  the  year  to  sign  the  bill  extend- 
ing the  time  in  which  assessment  work 
on  mining  claims  may  be  performed. 
There  was  some  apprehension  felt  that 
he  might  possibly  veto  the  bill,  which 
led  Senator  Ashurst,  of  Arizona,  to  pro- 
pose that  Congress  remain  in  session 
so  that  an  attempt  could  be  made  to 
pass  the  bill  over  the  President's  veto. 
The  failure  of  the  measure  to  become  a 
law,  Senator  Ashurst  told  the  Senate, 
prior  to  the  signing  of  the  bill,  would 
precipitate  protracted  litigation  and 
great  financial  loss  among  miners  and 
prospectors  in  the  West. 

During  the  discussion  in  the  Senate, 
Senator  Thomas,  of  Colorado,  among 
other  things,  said:  "There  are  two  sides 
to  this  question.  I  am  in  receipt  of 
numerous  letters  and  telegrams  pro- 
testing against  the  passage  of  the  bill. 
Many  of  these  communications  come 
from  miners  who  are  out  of  employ- 
ment. They  say  that  if  the  law  is  not 
suspended,  they  can  make  $100  upon 
each  of  these  claims  by  performing  the 
work  which  the  statute  requires.  I 
shall,  therefore,  with  some  philosophy, 
feel  resigned  if  the  President  should 
not  approve  the  measure.  Large  areas 
of  the  public  domain  are  held  by  men 
under  mining  locations  who  do  not 
patent  their  claims,  because  when 
patented  they  have  to  pay  taxes  upon 
them.  If  they  can  get  out  of  doing  the 
required  statutory  work  by  appealing 
to  an  ea.sy  Congress,  which  yields  to 
them,  why  not  entirely  repeal  the  law?" 

Senator  Thomas  predicted  that  the 
requirement  would  be  suspended  later. 
Senator  A.shurRt  disputed  that  opinion 
and  expressed  himself  positively  as  be- 
ing of  the  belief  that  no  exemption 
from  the  1920  work  would  be  allowed. 

New  Kill  Makes  Metric  System 
Compulsory 

.A  bill  providing  for  the  conipulsory 
UHO  of  the  metric  system  ii.s  the  .single 
HtHniiiird  of  weights  and  mea.tures  in 
the  United  Slnte.s  has  been  introduced 
in  the  .Senate  by  Senator  Frcliiighuy- 
Hen.  of  .New  .lerwy.  The  bill  was  in- 
troduced at  the  request  of  Advocates  of 
the  metric  nyiilem.  Senator  Freling- 
huytM-n  explains  that  the  introduction 
iif  the  bill  liy  him  iloes  not  necessarily 
rarry  with  it  any  support  on  his  part 
fur  the  mennure,  but  he  neoji  no  reuHon 
why  the  mennure  should  not  be  Intro- 
duced no  that  membem  of  Congros* 
iDight  ncquaint  thenmelvei  with  it. 


Passage  of  McFadden  Gold  Bill 
Urged  by  Raker 

Describes     Discouraging     Situation     in 

Gold  Camps   as   Witnessed  by 

Himself 

In  a  speech  on  the  floor  of  the  House, 
on  Dec.  30,  Representative  Raker,  of 
California,  urged  the  consideration  of 
the  McFadden  bill  at  an  early  date. 
His  remarks  were  as  follows: 

"Gold  is  the  only  one  product  in  the 
United  States  that  did  not  enhance  in 
value  or  could  not  enhance  in  value 
during  the  war.  Every  other  product, 
no  matter  what  it  was,  raised  from  10 
to  1,000  per  cent.  The  mining  man's 
material,  his  labor,  his  powder,  every- 
thing raised  from  10  to  1,000  per  cent. 

"From  personal  observation,  in  going 
over  a  part  of  Nevada,  and  practically 
all  the  mining  territory  of  California 
and  southern  Oregon  and  southern 
Idaho  this  summer  I  found  this  to  be 
the  true  situation.  In  the  mining  coun- 
ties not  only  in  the  State  of  California 
but  in  every  other  state  of  the  Union 
the  last  census  shows  a  decrease  instead 
of  an  increase  where  it  ought  to  have 
been  an  increase  had  the  mining  in- 
dustry been  properly  provided  for  and 
taken  care  of.  There  is  a  bill  now  be- 
fore Congress  known  as  H.  R.  13,201, 
and  called  the  McFadden  bill.  That  bill 
simply  authorizes  $10  per  ounce  for 
gold  that  is  produced  after  the  enact- 
ment of  the  law  when  the  gold  is  used 
for  mechanical  purposes.  There  is  no 
bill  pending  in  Congress  that  will  do 
as  much  for  this  great  interest  of  this 
country  as  that  legislation.  It  simply 
requires  that  those  who  use  this  gold 
shall  pay  a  reasonable  price  for  it. 
They  have  been  getting  it  at  a  nominal 
price,  the  standard  price,  but  so  far  as 
all  other  charges  are  concerned — and 
you  may  lixik  into  every  industry  that 
has  used  gold  <luring  the  last  five  years 
— they  have  made  a  rai.se  in  their  price 
incommensurate  with  every  other  prod- 
uct, while  as  a  matter  of  fact  they  pay 
less  for  every  other  product  produced. 

"Twice  in  the  history  of  this  country 
has  California  come  to  our  relief  and  to 
the  relief  of  the  worlil  in  producing 
gold  thai  we  needed  to  maintain  and 
stabllir.e  our  credit.  It  is  no  burden 
upon  the  government;  it  is  no  special 
privilege  granted  to  anyone;  but  you 
have  fixed  by  your  law  the  value  of  an 
ounce  of  gold  and  provMed  that  it  can- 
not IX'  r.'ii-c  .1  or  lowered,  *o  far  an  the 
miner  w  h"  i'  •Imi-s  it  Is  confcrnod,  in 
selling  i!  !■'  'Ill'  market.  Think  of  it, 
a  greiil  |m  .^lii.t  like  this,  that  means 
no  mucli  ii"i  "Illy  lo  California  and  the 
Went  bill  to  I'very  ntate  In  the  Union 
and  to  the  Fidcral  Government!" 


H.  Foster  Bain  Named  To  Succeed 

Cottrell  as  Director 
Nominee   Familiar   With   Work  of   Bu- 
reau of  Mines — Wide  Experience 
on  Both  Sides  of  Water 

H.  Foster  Bain,  of  California,  has 
been  nominated  by  the  President  to  be 
Director  of  the  U.  S.  Bureau  of  Mines. 
He  succeeds  Dr.  F.  G.  Cottrell  who 
leaves  the  Bureau  to  became  the  head 
of  the  division  of  chemistry  and  chemi- 
cal technology  of  the  National  Research 
Council.  During  the  war  Mr.  Bain  was 
assistant  director  of  the  Bureau  of 
Mines  and  takes  over  the  direction  of 
the  Bureau  with  an  intimate  knowledge 
of  its  functions. 

In  the  course  of  his  letter  of  resigna- 
tion sent  to  Secretary  Pa>Tie.  Dr.  Cot- 
trell said: 

"In  tendering  my  resignation  may  I 
recall  to  your  mind  that,  in  accepting 
this  position  upon  the  resignation  of 
Director  Manning  last  June,  I  explained 
to  the  Secretary  of  the  Interior  that  I 
had  previously  made  all  my  plans  to 
resign  from  the  position  I  then  occupied 
as  assistant  director  and  to  give  my 
undivided  attention  to  the  position  of 
chairman  of  the  division  of  chemistry 
and  chemical  technology  of  the  National 
Research  Council. 

"I  accepted  appointment  as  director 
of  the  Bureau  of  Mines  on  the  under- 
standing with  Secretary  Payne  that  I 
would  continue  therein  until  an  avail- 
able successor  should  be  found  who  was 
thoroughly  acceptable  to  him  and  to  the 
mining  industry. 

"The  time  having  now  arrived  when 
Secretary  Paj-ne  is  ready  to  recommend 
a  successor.  I  am  placing  my  resigna- 
tion in  his  hands  for  transmittal  to  you. 

"It  wouhl  be  with  verj-  deep  feelings 
of  personal  regret  that  I  should  take 
the  present  step  were  it  not  that  the 
position  in  the  Research  Council  will 
still  permit  me  to  co-operato  verj*  close- 
ly with  those  particular  aspects  of  the 
Bureau's  work  for  which  I  feel  myself 
b.'sl  filled." 

War  Mineral  Awards 
During  the  week  emled  Dec.  24 
awards  were  recomnnnded  by  the  War 
Minerals  Relief  Coniinis'»ion  as  foUown 
(the  name  of  the  claimant,  the  mineral, 
the  amount  ivcomnienile.l  iiiid  its  per- 
centage relationship  t"  the  aniount 
claimed  is  shown):  1'.  •'•  Sullivan, 
chrome.  $30.8.70.  2«  •'  .•■'"t^  John  F 
Campbell.  mang.'U  ■  '"  "'"     ' ''   I'^'" 

<enl  :   Frank  Tru  ■  "-'• 

percent;  II.  .1    1'  "   "'^^P. 

71     per     cent;  '"i"     *""  ■ 

chrome.  ♦R.OHO.:;  '  ;  Chrome 

Mining   Co..   chi.  ■    •''     "'    i'-"- 

cent. 
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Special  London  Letter 

Operators    Conservative     Pending     Ab- 
sorption of  Stocks — Results  at  Hamp- 
ton Plains  Disappoint  Some 

By  W.  a.  Doman 

London.  Dec.  20 — Metal  mining  com- 
panies have  sustained  some  pretty  hard 
shocks  of  late,  each  in  its  turn.     First 
the  base  metals  felt  the  influence,  and 
then  those  termed  precious.     Gold  pro- 
ducers, however,  have  benefited  by  the 
higher   selling   price,   and    silver   which 
for  a  considerable  time  fetched  a  figure 
it  had  not  enjoyed  for  years,  is  now  on 
the  down  grade.     The  decline  has  left 
its  mark  not  only  on  share  quotations 
but   in   the    mining   world.     Companies 
desirous  of  raising  capital  for  extending 
operations    are     finding    circumstances 
adverse.    Were  it  not  for  general  world 
conditions   the   money   would   doubtless 
be    forthcoming,    but    when,    owing    to 
slackness  of  ti-ade,  industrial  companies 
and  merchant  firms,  whose  reserves  and 
spare  cash  are  invested  in  Government 
and   other  securities,   are   compelled   to 
realize  for  the  purpose  of  meeting  tax- 
ation and  can-ying  on,  the   attractions 
of  mining  enterprises  appear  less  rosy. 
The  Burma  Corporation  is  a  large  silver 
producer,  and  naturally  feels  the  influ- 
ence of  the  reduced  absorptive  power  of 
China  and  other  Far  Eastern  countries. 
The  Broken  Hill  mines  are  also  affected, 
and  it  would  .seem  as  though  the  pro- 
longed strike  of  the  miners,  now  at  an 
end,   will   be   followed    by    a    period    of 
enforced    short   working   owing   to  the 
condition  of  the   silver,  lead   and   zinc 
markets.      An    indication    of    this    was 
given    in    a    rather    rough    and    ready 
manner  by  the  announcement  that  the 
Zinc    Corporation    and    the    Camp    Bird 
company  would  not  pay  their  fixed  pref- 
erential dividends  for  the  current  half 
year.     The   Board  of  Directors  are  not 
downhearted,  but  pending  absorption  of 
stocks  and  improved  metal  prices,  con- 
servation  of  financial   resources   is   re- 
garded as  the  best  policy  to  pursue.     It 
is  argued  that  Europe  can  consume  tre- 
mendous quantities  of  the  base  metals 
when    the    economic    situation    of    the 
different  countries  enables  a  resumption 
of  trade  and  commerce. 

Last  week  I  reported  that  the  Gov- 
ernment of  the  Federated  Malay  States 
had  temporarily  fixed  the  minimum 
price  for  Straits  refined  tin  at  $110  a 
picul.  It  has  since  been  announced  that 
the  pegging  is  about  $10  higher.  This 
action  may  prove  effective  for  a  time, 
but  the  law  of  supply  and  demand  will 
assert  itself  in  due  course.  Some  of  the 
leading  .Straits  tin  mining  companies 
are  feeling  the  strain,  as  holders  of 
Siamese,  Renong  and  .Malaynn  know  to 
their  cost.  If  anything  the  positirm  is 
worse  in  Cornwall.  The  leaders  of 
the  industry,  Oliver  Wethered,  the 
Thomases,   Messrs.   Bewick,  Moreing  & 


Co.,  remain  the  optimists  they  always 
were.  The  stuff  is  there,  they  say,  and 
in  due  course  when  monetary  conditions 
improve,  Cornwall  will  be  as  flourishing 
as  ever  she  was.  There  is  nothing  like 
cheery  leaders  to  maintain  the  flagging 
spirits  of  the  investor. 

Another  illustration  of  this  is  to  be 
found  in  the  case  of  Hampton  Prop- 
erties, a  company  working  on  the 
Hampton  Plains  field  in  Western  Aus- 
tralia. The  discovery  created  intense 
enthusiasm  at  the  outset,  but  when  peo- 
ple began  to  lose  their  money  and  hopes 
and  prognostications  were  falsified 
depression  set  in.  In  fact  it  has  been 
stated  that  the  field  will  not  be  any- 
thing of  a  producer.  The  chairman  of 
the  Hampton  Properties  took  quite  the 
right  line,  and  pointed  out  to  the  share- 
holders that  it  was  not  a  few  sensa- 
tional assays  that  made  the  success  of 
a  field,  but  half  ounce  ore  and  plenty  of 
it.  Latest  advices  are  to  the  effect  that 
the  mine  is  showing  12  dwt.  over  60 
inches.  The  future  appears  so  hopeful 
that  people  on  the  spot  have  expended 
£5,000  in  erecting  a  hotel. 

CANADA 
British   Columbia 
Canadian    Operators    Want    80c.    Mini- 
mum for  Silver— Dolly  Varden  Ry. 

Down  for  Winter 
Nelson — West  Kootenay  mining  op- 
erators and  the  Associated  Boards  of 
Trade  of  Eastern  British  Columbia  are 
behind  a  move  in  the  direction  of  mak- 
ing representations  to  the  Dominion 
government  at  Ottawa  to  have  a  fixed 
Canadian  price  for  silver  of  a  minimum 
of  at  least  80c.  per  oz.,  such  figure  to 
be  paid  by  the  government  for  all  sil- 
ver produced  in  Canada  that  is  offered, 
the  metal  to  be  used  for  coinage  pur- 
poses. The  movement  is  as  yet  only  in 
its  preliminary  stage,  but  will  doubtless 
gather  support  from  other  sections  in- 
terested in  silver  production. 

A  Nelson  syndicate  holding  a  lease 
on  the  Gold  Hill  mine  at  the  head  of 
Forty-Nine  Creek  plans  to  start  ship- 
ments from  the  property  at  an  early 
date,  with  a  view  to  a  thorough  test- 
ing of  the  ore  for  milling. 

It  is  indicated  that  there  is  a  possibil- 
ity of  resumption  of  operations  on  an 
old  lime  scale  at  the  Rossland  prop- 
erties of  the  Consolidated  Mining  & 
Smelting  Co.  of  Canada  at  an  early 
date.  ■  These  mines,  including  War 
P^agle,  Centre  Star  and  LeRoi,  which 
in  (Hist  years  have  been  prolific  pro- 
dufiTs  of  gold-copper  ores  have  main- 
tain(<l  only  small  scale  operations  for 
.some  years  past,  but  with  cost  of  lalior 
dropping,  efficiency  increasing  and  a 
prospective  decrease  in  cont  of  supplies, 
the  outlook  for  profitable  operation, 
provided  some  material  increase  in  coj)- 
per  prices  manifests  itself  is  c()nHi<l- 
ered  excellent. 


R.  R.  Hedley,  at  one  time  manager  of 
the  Hall  Mines  smelter,  at  Nelson,  has 
associated  himself  with  J.  T.  Tipping 
in  operation  of  the  Black  Prince  mine, 
near  Slocan  City,  and  some  good  ore  is 
being  shipped. 

Watson  &  Wolverton,  of  Nelson,  who 
leased  the  Granite-Poorman  mine  in 
November,  have  been  maintaining  op- 
erations at  both  mine  and  mill. 

S.  and  E.  Terzian,  of  Hall  Siding, 
have  been  securing  excellent  results 
from  development  work  done  recently 
on  the  Morning  Star  group,  which  is 
located  on  the  Nelson  &  Ft.  Sheppard 
branch  of  the  Great  Northern.  Values 
are  chiefly  in  gold  and  silver  and  pres- 
ent plans  are  to  maintain  development 
all  winter. 

Kitchener — A  small  crew  is  main- 
tained on  development  work  at  the 
Leadville  group,  six  miles  from  Kitch- 
ener, on  the  Crow's  Nest  branch  of  the 
Canadian  Pacific  railway.  It  is  stated 
that  there  is  a  possibility  of  a  wagon 
road  being  constructed  to  the  property. 
Ymir — The  Mining  Coi-poration  of 
Canada  is  dropping  the  bond  held  by 
it  on  the  Yankee  Girl  property,  near 
Ymir.  The  owners,  it  is  understood, 
have  plans  completed  for  other  in- 
terests to  take  over  the  group. 

Rossland  —  Le  Roi  No.  2,  Rossland 
camp,  more  generally  known  as  the 
.Tosie,  is  at  present  inoperative,  with 
exception  of  cleaning  up  and  shipping 
an  accumulation  of  ore  on  hand.  The 
shutdown  is  due  chiefly  to  the  prevail- 
ing low  price  of  copper. 

I'rinceton — The  Princeton  Mining  & 
Development  Co.,  Ltd.,  has  completed 
its  plant  and  will  again  take  up  de- 
velopment work.  Three  tunnels  have 
been  driven  and  considerable  copper- 
silver  ore  of  milling  grade  has  been 
disclosed. 

Stewart — At  the  Premier  mine,  the 
winter's  work  is  in  progress.  Supplies 
for  the  mill  are  being  taken  in  over 
the  snow,  sixty-five  horses  being  used. 
Ore  is  being  taken  by  the  same  means 
to  tidewater  for  shipment  to  the  smel- 
ter. The  mill  is  about  three-quarters 
completed.  About  200  men  are  em- 
ployed. Two  5-ton  Holt  tractors  are 
being  used  over  part  of  the  trail.  The 
installation  of  the  hy<lro-eU'ctric  power 
plant  is  finished. 

Anyox — Following  the  laying  off  by 
Granby  Con.  of  about  400  men  and  the 
anntiuncement  that  unless  the  em- 
ployees were  prepared  to  accejit  a  re- 
duction in  wages  of  about  75c.  a  day, 
it  would  be  necessary  practically  to 
cease  operations,  the  attitude  of  labor 
has  been  in  doubt.  Nothing  has  de- 
veloped, however,  and  work  is  continu- 
ing. It  is  assumed  that  the  men  have 
.icquiesced  in  the  cut  proposed. 

Alice  Arm — The  Ddlly  Varden  mine 
railway  has  closed  down  fur  Ihi'  winlcr 
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Over  1,000.000  oz.  of  silver  has  been 
produced  since  September,  1919.  High- 
grade  ore  has  been  sacl^ed  and  shipped 
to  the  Taconia  smelter  and  the  lower 
grade  has  been  going  to  Granby's  smel- 
ter at  Anyox. 

Trail — Shipments  received  at  the  Con- 
solidated smelter  from  Dec.  15  to  21 
totaled  9,967  tons  from  the  following 
properties: 

Wet 

Mine  Locality  Tons 

Canada  Copper,  Allenby 161 

Horn  Silver,  Chepaka 53 

Josie,  Rossland   257 

North  Star,  Kimberley 190 

Paradise,  L.  Wintermore 138 

Company  Mines  9,168 

Ontario 

Curtailment    Increases    at    Cobalt — No 

Power   Relief   at   Porcupine   Before 

Spring — Labor  Surplus 

Everywhere 

Cobalt — Further  curtailment  of  oper- 
ations is  being  evidenced  in  Cobalt 
owing  to  the  low  price  of  silver.  The 
Kerr  Lake  has  stopped  production  but 
will  continue  development.  The  Domin- 
ion Reduction  plant,  which  treated  Kerr 
Lake  ores  and  Peterson  Lake  tailings, 
will  be  compL'tely  closed  down  by  about 
the  middle  of  January.  The  Peterson 
Lake  will  confine  its  operations  to  a 
small  amount  of  development  work. 
The  Beaver  is  still  further  curtailing 
operations  and  is  seriously  considering 
a  complete  shut-down.  Their  action  will 
probably  depend  upon  the  cost  of  labor. 
It  is  understood  that  a  cut  in  wages  is 
being  contemplated  and  this  may  be  a 
sufficient  inducement  for  some  of  the 
mines  to  keep  operating.  In  the  mean- 
time, the  power  situation  has  improved 
and  it  is  probable  that  the  mines  will 
be  able  to  continue  operations  through- 
out the  winter. 

Shipments  over  the  T.  &  N.  O.  Ry. 
during  November  totaled  589  tons  from 
the  following  shippers:  Beaver,  .'JO; 
Bailey,  75;  Coniagas,  84;  Dom.  Reduc- 
tion. 42;  La  Rose,  99;  McKinley-Dar- 
ragh,  43;  Nipissing,  152,  and  O'Brien, 
fi4.  This  tonnage  was  consigned  as 
follows:  Deloro  S.  &  R.  Co.,  Marmora, 
Ont.,  357;  Coniagns  Reiluction,  Thorold, 
Ont..  146;  A.  S.  &  R.,  Pueblo  plant,  44, 
and  A.  S.  &  R.,  Perth  Amboy,  43. 

The  Crown  Keservi-  of  Cobalt  will 
resume  diamond  drilling  on  it.s  claims 
north  of  Block  B  of  the  Associated 
Cojdticlds  early   in  the  year. 

Porcupine  —  In  Porcupine,  however, 
priictically  nil  hope  of  adilitional  power 
lifforc  .Mi)rlng  hn.s  been  given  up.  It  ia 
uniliTMtood  that  compatiie.t  without 
power  contrartH  will  not  he  able  to  ob- 
tain n  Hupply.  Thi.H,  however,  is  a  very 
itmnll  t|u«ntlty.  The  Dome  and  Hol- 
lingcr  by  using  their  auxiliary  steam 
plants  will  Ix.  able  to  continue  opera- 
tions nt  their  prrsent  output,  which  is, 
of  rour.se,  much  below  their  rapiicity. 
The  Mrlntyre  will  have  to  reduce  about 
:!(1  per  rent. 

.A I  the  annual  meeting  of  the  Keorn 
Porcupine  on  Doc.  28  a  complete  new 
hoard   of  direotom    with   one  i-xceptinn 


was  chosen,  consisting  of  J.  R.  Ness, 
W.  Claude  Fox,  W.  B.  Gunton,  George 
Mulholland  and  W.  E.  Smith.  The  fol- 
ic wing  officers  were  elected:  President 
End  managing  director,  W.  B.  Gunton, 
vice-president;  J.  R.  Ness;  secretary- 
treasurer,  W.  E.  Smith. 

Larder  Lake — At  a  recent  meeting 
of  the  Associated  Goldfields  a  vote  of 
confidence  was  given  to  the  directors. 
The  company  has  $850,000  cash  in  the 
treasury.  It  has  been  decided  to  defer 
the  building  of  a  mill  until  more  de- 
velopment work  has  been  accomplished. 
A  new  company,  with  a  capitalization 
of  $30,000,000,  has  been  formed  to  take 
over  the  various  holdings  of  the  com- 
pany. 

Sudbury — In  the  Sudbury  field,  due  to 
a  limited  market  for  nickel,  the  three 
companies  are  operating  at  reduced 
capacity.  The  output  of  the  Interna- 
tional Nickel  Co.  is  less  than  one-third 
of  its  maximum  wartime  production 
and  over  1,000  men  have  been  laid  off. 
There  is  now  a  surplus  of  labor  in  all 
of  the  mining  camps  of  Ontario  for  the 
first  time  in  five  years. 

An  official  arbitrator  is  to  be  named 
to  adjust  claims  made  for  damage  re- 
sulting from  smelter  smoke  in  the  Sud- 
bury district.  Ontario,  according  to  ad- 
vices from  Toronto.  It  is  said  that 
there  will  be  appeal  from  the  decision 
of  this  arbitrator. 

.Manitoba 

Herb  Lake — .\t  the  Rex  mine  the 
shaft  has  bicii  put  down  to  the  200-ft. 
level  with  a  continuance  of  the  vein 
matter  and  drifting  at  this  level  has 
been  started.  The  force  of  miners  has 
been  increased  and  three  shifts  a  day 
are  being  worked. 

Rice  Lake — The  shaft  on  the  Pan 
Extension  is  down  to  the  200-ft.  level 
where  the  vein  is  4  ft.  wide.  Sixty 
tons  of  ore  has  been  taken  out  which 
it  is  proposed  to  ship  to  Denver  for 
refining. 

The  contract  for  sinking  the  shaft 
at  the  Gold  Seal  has  been  completed  to 
the  210  ft.  level  and  some  drifting  done 
at  that  depth.  The  vein  has  been  in 
the  shaft  from  the  160-ft.  level  down 
and  is  4J-ft.  wide  showing  heavy  min- 
eralization and  some  free  gold. 

MKXICO 

(iovernineni      Delay.s     Kelief     .Mea.sure.s 
tor   Mining  Industry 

Durango — .Mthough  the  Federal  gov- 
ernment lia.s  been  .stu<lying  the  prob- 
lem of  how  to  open  the  mines  for  more 
than  !i  month,  and  the  metropolitan 
newspapers  have  given  out  the  results 
of  the  <'!iliinet  niei-ting  in  which  it  was 
(k'lern\ineil  to  take  otT  all  the  taxes 
on  mining  until  such  time  ns  the  price 
if  silver  in  New  York  returned  to  70»'. 
per  oz.,  rill  ilecn-e  has  yet  been  iiisued 
by  the  I'll  -1. lent  and  the  mines  con- 
tinue to  1  lie<e  down.  In  November, 
oiv  account  of  the  low  price  of  silver, 
lack  of  coni  and  roke,  ns  well  a»  high 
wngi"«.  'Ill'  ''in.  MInernU's  y  MeUtlcs 
lAniiri.  .1  M.lnl  Co.)  clonpd  all  its 
'<ini'lti'r'<   .ml   niineK.  and  of  roumo   its 


customers  had  to  close  down  also.  The 
American  Smelting  &  Refining  Co.  has 
so  far  kept  all  its  smelters  running, 
although  several  of  the  lowest  grade 
mines  have  had  to  shut,  and  according 
to  statements  from  officials  the  com- 
pany expects  to  keep  running  and 
maintain  its  organization  even  without 
profits  in  the  hope  that  the  Mexiean 
government  will  take  some  definite 
action  to  remove  the  present  tax  of 
lie.  per  oz.  on  silver  and  that  the  price 
in  New  York  may  react  within  a  rea- 
sonable time. 

The  Governor  of  Zacatecas  has  been 
quite  active  in  urging  immediate  and 
drastic  action  toward  relieving  the 
mining  industry  of  its  high  taxation 
burdens,  and  has  even  proposed  that 
the  government  buy  the  silver  produc- 
tion of  the  Mexican  mines  and  either 
coin  it  or  hold  it  until  the  price  reacts. 
The  Governor  of  Durango  indicated  in 
an  interview  published  in  the  Journal 
a  few  months  ago  his  great  desire  to 
assist  the  mining  industry  of  Durango 
by  encouraging  in  all  legitimate  ways 
the  investment  of  capital,  but  no  well- 
aefined  policy  along  this  line  has  been 
announced,  and  it  would  seem  that  all 
that  can  be  e.xpected  from  the  state  gov- 
ernments in  this  crisis  is  that  they  vol- 
untarily renounce  the  2  per  cent  state 
tax  on  the  gross  value  of  the  produc- 
tion of  the  mines.  This  action  would 
be  of  great  advantage  to  all  low-grade 
properties,  because  in  many  instances 
this  tax  makes  the  difference  between 
profit  and  loss. 

Most  of  the  mines  in  the  Chalchi- 
huites  and  Sombrerete  (Zacatecas)  dis- 
tricts have  closed  down  and  the  re- 
mainder are  running  with  a  reduced 
force.  Some  new  properties  which  were 
about  ready  to  start  operations  have 
naturally  suspended  indefinitely  the 
date  for  beginning  production."  The 
Cia.  Eureka  M.O.  y  Anexas  of  the 
Tejamen  district  in  Durango  was 
unable  to  start  operations  in  October 
as  announced,  because  a  part  of  the 
machinery  failed  to  arrive,  and  with  the 
fall  in  silver  prices  the  company  will 
doubtless  await  the  general  ailjust- 
ment  of  prices  before  starting  up. 

The  Guanecevi  district  continue  ship- 
ments to  the  Asarco  (Duraiigoi  smel- 
ter but  the  other  shippers  liavc  sus- 
pended shipments  under  their  contracts 
with  the  melters  that  hiivv  been  clo.sed 
<'own.  and  so  the  tonnage  of  the  dis- 
trict is  about  half.  Nothing  is  being 
received  from  the  Topia  district  at 
I  resent,  although  the  Caneln.s  district 
which  is  adjoining  ziiui  producing  ores 
of  equally  high  grade  in  .silver  and  lead 
continues  to  make  small  shipments 
Lack  of  transportation  luis  not  been 
sufficiently  overcome  to  date  to  induce 
larger  companies  to  enter  tho.se  fields 
and  so  only  individmils  and  small  com- 
panies are  operntiiur  m  this  latter  field 
in  sp  te  of  the  .•ii'iinetit  ImnnnzHs  re 
ported    in   that    se,-iinn. 

Promontorio,  Durani,.'".  an  old  pro- 
ducer,   continues    n    small    but    regular 

shipment   of  rev  •       from  the  old 

dumps,    but    m  hern    made 

to  work  the  mil  •  i.  riv. 
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As  labor  in  Mexico  has  not  yet  real- 
ized the  general  economic  situation  and 
the  adjustment  crisis  that  is  taking 
place  and  which  must  also  reach  the 
laborers  in  the  mining  industry  in  all 
districts  the  whole  future  for  some 
months  to  come  must  be  considered  as 
grave  and  very  unsettled;  for  unless 
silver  and  other  metal  prices  should 
react  to  war  prices,  which  no  one  be- 
lieves, labor  must  take  part  in  the  re- 
adjustment by  accepting  reasonable  re- 
ductions in  wages,  which  labor  is  not 
ready  to  do  at  present. 

Coahuila 
Torreon  Smelter  To  Be  Enlarged 

Torreon — The  Torreon  smelter  is  to 
be  enlarged  and  its  capacity  increased. 
The  Minerales  y  Metales  company, 
owners  of  the  Torreon,  Mapimi  and 
Monterrey  smelters,  are  to  make  the 
Torreon  plant  their  principal  one.  Ow- 
ing to  the  superior  railroad  facilities 
to  and  from  the  mining  camps  of  the 
states  of  Coahuila,  Zacatecas,  Durango 
and  Chihuahua,  Torreon  has  been 
selected  for  this  purpose.  Railroads 
run  out  in  all  four  directions  from  Tor- 
reon to  the  principal  camps  and  connect 
with  important  branch  lines  which  ex- 
tend to  other  mining  districts.  Torreon 
is  on  a  direct  line  from  the  border  at 
El  Paso  and  Eagle  Pass,  with  railroad 
facilities  to  the  Coahuila  coal  fields  and 
the  Tampico  oil  region. 

George  Stinson,  representing  the 
Rosario  Mining  Co.,  has  filed  on  a  group 
of  claims  in  the  Prieto  mountains  near 
Bermejillo.  The  ores  from  this  dis- 
trict are  giving  good  values  in  silver 
and  cinnabar.  Devalopment  work  will 
be  carried  on  pending  the  receipt  of 
titles  which  have  been  applied  for 
through  the  Torreon  mining  agency. 

Juan  M.  Hernandez  has  made  appli- 
cation through  the  mining  agency  at 
Torreon  for  titles  to  the  Lentisco  group 
of  mines  in  the  Reyes  mining  district, 
State  of  Zacatecas.  These  mines  were 
worked  extensively  before  the  revolu- 
tion and  produced  large  amounts  of  rich 
gold  and  silver  ores,  but  were  allowed 
to  become  delinquent  for  non-payment 
of  taxes  during  the  rfvolution. 

MINNESOTA 
Mesabi  Kantfe 

Oliver   Iron  Using  .30-rii.>(l.   Automatic 
Dump    CarH    on    Strippiii;;  —  State 

Mines  Tonnage  Larger  in  1920 
Duluth— Pickands  Mather  &  Co.,  the 
M.  A.  Ilanna  Ore  Co.  and  the  Republic 
Iron  &  Steel  Co.  have  recently  held 
meetings,  presided  over  by  the  respec- 
tive general  managers  and  attended  by 
the  general  superintendents,  superin- 
tendents of  mines,  and  heads  of  depart- 
ments. Operations  of  the  past  season 
were  discu.Msed  together  with  plans  for 
the  future. 

Virginia — A  ri'w  and  intcreBtlng  fea- 
ture of  Ktrippiru'  'iporations  has  been 
introduced  by  tli'  Oliver  Iron  Mining 
Co.  in  the  use  of  lO-yurd  automatic 
dump  cam  of  which  1.30  have  been 
ordered  for  the  variou.s  pita.    In  many 


instances  these  cars  will  require  heavier 
equipment  of  every  description,  which 
has  also  been  ordered  where  need  for  it 
exists. 

Hibbing— -The  mines  operated  by  the 
State  of  Minnesota  report  a  great  in- 
crease in  tonnage  of  iron  ore  shipped 
during'  the  1920  season  in  comparison 
with  that  shipped  in  1919.  The  1920 
shipments  totaled  approximately  5,912,- 
088  tons  against  3,836,099  tons  in  1919. 
These  shipments  came  from  twenty-two 
properties  of  which  nine  were  open  pits, 
nine  underground  mines  and  four  were 
combinations  of  both  open  pits  and 
underground  mines. 

The  Oliver  Iron  Mining  Co.  is  work- 
ing eleven  shovels  in  its  open  pits  in  the 
Hibbing  district,  ten  of  them  being  on 
stripping.  Five  shovels  are  working  in 
the  Hull-Rust  pit,  one  in  the  Sweeney, 
one  in  the  Sellers  and  two  in  the 
Morris.  Two  shovels  are  in  the  Ken- 
pit,  one  of  which  is  cutting  a  new 
approach  to  the  pit  for  handling  ore 
next  season  and  the  other  casting  lean 
ore  on  the  north  bank. 

MICHIGAN 

Menominee  Range 

Diabase  Dike  Found  in  Balkan  Mine 
at  Alpha 

Crystal  Falls — Mining  men  of  Iron 
County  are  greatly  interested  in  the 
dike  which  has  been  found  in  the  Balkan 
mine  at  Alpha  as  this  is  the  first  dike 
found  in  an  Iron  County  mine.  It  cuts 
off  the  ore  completely,  but  it  is  known 
that  ore  lies  beneath.  The  dike  is  of 
diabase  and  similar  to  that  found  on 
some  of  the  other  iron  ranges.  It  cuts 
across  the  vein  at  an  angle  from  the 
footwall  to  the  hanging,  being  fan-like 
in  shape.  A  drill  has  been  put  through 
it  and  ore  found  below,  but  the  extent 
of  the  deposit  has  not  been  determined 
thus  far. 

MISSOURI 

Operations   in   Southeastern    Lead   Belt 
-De  Soto  Stops  Work  at  Lee  Mine 

P'rederlcktown — The  Picher  Lead  Co. 
IS  still  drilling  on  the  Schulte  tract, 
near  Fredericktown,  which  it  has  under 
option  and  are  said  to  have  struck  some 
very  good   lead  ore. 

.Annapoii.s — The  Annapolis  Lead  Co. 
will  complete  its  initial  shaft  in  the 
orebody  this  month  at  a  depth  of  about 
'100  ft.  This  mine  is  located  at  An- 
riaijolis,  on  the  main  line  of  the  Iron 
Mountain  R.R.,  in  the  southern  part  of 
Iron  County. 

Vincliind — The  DcSoto  Mining  Co. 
has  slopped  work  on  the  Lee  mine, 
near  Vineland,  and  will  not  erect  the 
.lop] in  mill  recently  purchased  until 
li'ud  recovers. 

The  Wherry  Syndicate  has  started 
cliilling  on  the  Rig  River,  south  of 
Viiidnnd,  where  it  has  a  large  tract 
uri'l'  r  option.  It  is  drilling  near  an  old 
p.vril<  mine  from  which  considerable 
pyritr-  was  shipped  several  years  ago.' 
This  occurs  in  a  faulted,  hrecciatcd 
limestone. 


MONTANA 

Elm  Orlu   Curtails  Somewhat — Butte 
Western  May  Start  Sinking 

Butte  —  Anaconda's  production  of 
copper  is  coming  from  the  Tramway, 
Badger  State,  Steward  and  West  Colusa 
mines.  The  output  at  present  is  about 
10,000,000  lb.  per  month  compared  with 
a  normal  production  of  26,000,000  to 
27,000,000.  The  company's  zinc  pro- 
duction is  about  5,000,000  lb.  per  month, 
or  about  half  of  normal.  This  is  com- 
ing from  the  Emma  mine  of  the  Butte 
Copper  &  Zinc  Co.  and  from  the 
Nettie. 

The  Rainbow  vein  in  Butte  &  Su- 
perior's Black  Rock  mine  'will  be  cut  on 
the  2,300-ft.  level  within  three  months, 
it  is  expected.  Raising  from  this  level 
to  the  2,000  to  connect  with  the  No.  3 
shaft  -will  be  completed  first  before  the 
Rainbow  and  Jersey  Blue  fissures  are 
developed  below  the  2,000.  Sinking  of 
the  No.  2  shaft  with  the  2,600-ft.  level 
as  objective  is  under  way. 

Sinking  of  the  Main  Range  shaft 
from  the  1,200  with  the  2,000  level  as 
the  objective  continues  the  principal 
work  at  this  property  of  the  Tuolumne 
Copper  Co. 

Operations  have  been  curtailed  some- 
what at  the  Elm  Orlu  mine  in  conse- 
quence of  the  reduction  of  the  number 
of  shifts  employed  at  the  Timber  Butte 
Milling  Co. 

Installation  of  an  electric  pump  has 
been  completed  on  the  300-ft.  level  of 
the  Butte  &  Plutus  'with  a  view  of  con- 
tinuing sinking  to  the  400  level. 

The  Butte-Western  Silver  Mines  is 
expected  to  start  sinking  from  the  200- 
ft.  level.  Discovering  of  high-grade  ore 
has  been  reported  on  the  200  level,  one 
of  the  old  time  silver-gold  shoots  hav- 
ing been  uncovered  in  the  southwestern 
part  of  district,  where  a  number  of  the 
early  day  silver  bonanzas  were  dis- 
covered. 

High-grade  silver  ore  continues  in 
fair  tonnage  on  the  500-  and  600-ft. 
levels  of  the  Crystal  Copper. 

Lump  Gulch  District — The  Liverpool 
Silver  plans  to  sink  from  the  700  to  the 
900-ft.  level. 

Good  ore  is  reported  to  have  been 
found  on  the  Pay  Back  property. 

Sinking  operations  have  been  prac- 
tically completed  to  the  400-ft.  level 
of  the  Little  Nell  and  drifting  will  be 
started  soon. 

Winston  District — Driving  of  a  tun- 
nel 2,305  ft.  by  the  Chicago-Montana, 
thus  completing  a  contract,  brings  the 
heading  about  150  ft.  distant  from  the 
Kureka  vein. 

Champion  District  —  Permission  has 
been  asked  of  the  forestry  officials  by 
Itie  Butte  Jardine  to  build  a  six-mile 
power  transmission  line  through  the 
Deer  Lodge  national  forest  to  furnish 
power  for  the  mill  now  under  construc- 
tion. 

Elkhorn  —  The  Boston  &  Montana's 
700-ton  concentrator  is  under  cover  and 
il  is  said  that  the  installation  of  ma- 
<hinery  shortly  will  be  under  way. 

Npihart — Cascade  Mines  &  Mills  fiuit 
has  been  brought  by  a   lessee  against 
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the  plaintiff  claiming  that  he  has  lost 
$6,000  because  of  alleged  violation  of 
a  lease  in  the  Moulton  mine.  At  present 
the  company  is  not  operating  its  prop- 
erties. 

Wickes — Operations  at  the  Mount 
Washington  have  been  suspended  by  the 
Angelica  Mining  Co.  and  construction 
of  a  150-ton  concentrator  is  planned. 

Warm  Springs — Installation  of  ma- 
chinery at  the  Willard  mine  by  the 
Jefferson  &  Teton  has  been  completed 
and  the  property  placed  in  shape  for 
operations  throughout  the  winter. 

Saltese — The  Tarbox  is  continuing 
drifting  operations  easterly  on  the  800- 
ft.  level  with  the  south  vein  as  the 
objective. 

COLORADO 

Restoration  of  Old  Rate  on  Bullion 
Hoped  For 

Silverton — The  Ariadne  Mining  Co.  is 
a  new  corporation,  capitalized  for 
$1,100,000,  divided  into  11,000  shares  of 
a  par  value  of  $100,  for  the  purpose  of 
taking  over  and  operating  the  Ariadne 
mine.  Alfred  Illes  is  manager.  Devel- 
opment has  opened  a  2-ft.  vein  of 
galena,  at  a  distance  of  650  ft.  from  the 
portal  of  the  lower  tunnel,  and  550  ft. 
below  the  surface.  An  aerial  tram  from 
the  mine  to  the  railroad  is  under  con- 
sideration. The  company  has  $50,000 
cash  in  its  treasury  to  expend  on  equip- 
ment and  development. 

Durango — Several  pockets  of  rich 
silver-bearing  ore  have  been  opened  by 
recent  development  in  the  Esmeralda 
mine.  A  trial  shipment  to  the  smelter 
returned  300  oz.  silver  per  ton.  W.  B. 
Cauble  is  manager. 

Idaho  Springs  —  A  consignment  of 
pitchblende,  weighing  about  5,200  lb. 
and  valued  at  $5,000,  was  shipped  re- 
cently from  the  Gold  Rock  property  in 
Russell  Gulch.  The  deposit  is  one  of 
the  largest  ever  found  in  the  district. 

Denver  —  Colorado  mining  men  arc 
hoping  that  the  hearing,  held  in  Chi- 
cago recently,  of  the  Western  Trunk 
Lines  Association  on  freight  rates 
on  bullion  to  seaboard  and  eastern 
refineries,  will  result  in  the  restoration 
of  the  old  rates.  It  is  believed  that  any 
reduction  in  rates  will  be  followed  by 
a  reduction  of  smelting  charges  in 
Colorado.  George  E.  Collins,  governor 
of  the  Colorado  Chapter  of  the  Amer- 
ican Mining  Congress,  and  A.  M. 
Ilenilernon,  member  of  the  executive 
committee  of  the  Colorado  Metnl  Min- 
ing AHSOciation,  represented  Colorado's 
mining  interests  at  the  hearing  in 
Chicago. 

UTAH 

Salt    Lake    Vnlley    Smelters    Receiving 

.Smnlier  'riiiiniigeH — Operiiliirs  Kighl- 

ing  Kreight   lnrreane 

Mult  Lake  (Mty — Lessened  tonnages 
iif  lead  ores  are  coming  in  to  the  Salt 
■  Luke  smelting  plants  owing  to  the  low 
price  of  lend,  whii-h  has  caused  curlnil- 
ment  of  shipments  nnd  in  ii  niiinher  of 
eases  cessation  of  operations  by  prop- 
erties   In    Utah    nnd    ndjnrent    states 


shipping  to  the  local  smelters.  Smelt- 
ing costs  are  high,  but  the  smelters 
find  it  impossible  to  increase  charges 
from  the  fact  that  most  of  the  ores 
coming  in  are  being  smelted  under  long 
time  contracts;  also  increased  charges 
would  result  in  a  further  curtailment 
of  the  tonnages  of  lead  ores  coming 
in  and  in  the  closing  down  of  more 
mines.  Producers  of  lead  ore  with  a 
high  silver  content  are  able  to  keep 
going,  owing  to  the  working  of  the 
Pittman  Act,  keeping  silver  at  $1  for 
sale  to  the  government.  In  the  case 
of  siliceous  silver  ores  with  little  or 
no  lead  content  the  smelters  do  not 
find  it  advantageous  to  take  too  much 
of  this  ore  without  the  lead  ores  to 
offset  it. 

Utah  operators  are  hopeful  that  the 
ruling  of  the  state  public  utilities  com- 
mission refusing  increased  freight  rates 
on  intrastate  shipments  of  coal  and 
low-grade  ores  will  be  allowed  by  the 
Interstate  Commerce  Commission  to 
stand.  At  the  hearing  before  the  com- 
mission just  completed  at  Washington 
the  Utah  traffic  bureau  through  H.  W. 


daily.     The  first  shipment  of  4  cars  of 
ore  has  been  made  to  the  new  mill. 

Park  City — Shipments  for  the  week 
ended  Dec.  25  amounted  to  2,318  tons, 
as  follows:  Judge  M.  &  S.,  1,199  tons; 
Silver  King  Coalition,  614  tons,  and 
Ontario,  515  tons. 

ARIZONA 

Hardshell    at    Patagonia    Resumes    De- 
velopment— Van  Dyke  Again 
Operating 

Phoenix — Parker  Woodman,  for  years 
connected  with  the  Copper  Queen  at 
Bisbee,  has  taken  charge  of  operations 
at  the  Kay  copper  property,  40  miles 
north  of  Phoenix  on  the  Agua  Fria. 
Work  has  been  held  up  several  months 
by  non-delivery  of  a  large  electric 
hoist,  that  now  is  at  hand.  Power  is 
taken  from  a  main  line  that  lately  was 
completed  between  Mayer  and  Phoenix. 
The  main  three-compartment  shaft  is  to 
be  driven  deeper. 

The  State  Corporation  Commission 
has  given  El  Tiro  Leasing  Co.  of  Silver 
Bell  permission  to  sell  250,000  shares  of 
stock  at  $1. 


PATAGONIA,   ARIZ. 


Prickett  presented  figures  and  exhibi- 
tions to  show  that  Utah  rates  have  al- 
ways been  higher  than  in  other  sec- 
tions similarly  situated,  and  that  if  an 
increase  wore  granted  at  this  time  it 
would  result  in  the  closing  down  of 
practically  every  mine.  Walter  Fitch, 
president  of  the  Chief  Consolidated 
mine  at  Eureka,  testified  at  the  hear- 
ing. The  ("hiif  mine  producing  an- 
nually ore  of  a  gross  value  of  $3,000,- 
000  to  $4,000,000  would  have  added  to 
its  monthly  expense  account  through 
increased  freight  rates,  if  granted, 
$20,000  to  $30,000.  With  such  an  in- 
crease, Mr.  Fitch  stated,  there  would 
be  but  one  course  ojtcn  to  the  manage- 
ment, i.e..  to  close  down.  .\nd  what  is 
true  of  the  Chief  holds  for  the  other 
large  mines  of  the  tintic  and  other  Utah 
districts. 

Eureka — Tintic  shipments  for  the 
week  ended  Dec.  2.'>  amounted  to  172 
cars.  Sliippcrs  were  the  Tintic  Stand- 
ard, 50;  Chief  Con.,  45;  Dragon,  22; 
Engle  &  Blue  Bell,  13;  Iron  Blossom. 
13;  Iron  King,  !•;  Victoria.  7;  Gemini, 
4;  Mnninioth,  2;  Gold  Chain.  2;  Colo- 
rado, 2;  Swniisen,  2,  nnd  Tintic  Drain 
Tunnel.  1.  The  Tintic  Standard,  which 
has  been  shipping  nt  the  rate  of  al- 
most 10  (Ills  of  ore  daily,  is.  through  an 
onler  from  the  smelter,  cutting  down 
shipments    to    iiboul    300    tons    of    ore 


Morenci — William  B.  Gohring.  of  Bis- 
bee, has  been  engaged  as  consulting 
engineer  for  the  Stargo  group  of  26 
claims  near  Morenci,  with  M.  J.  Hanlon 
in  direct  charge.  The  operating  com- 
pany, headed  by  George  J.  Stoneman,  of 
Los  Angeles,  recently  completed  pay- 
ment for  the  property  and  now  will 
spend    $50,000    in    development    work. 

Miami — Work  has  been  resumed  on 
the  Van  Dyke  property  at  Miami.  Sta- 
tions aixi  ore  pockets  have  been  cut  on 
the  1,22(1  and  1,550  levels,  on  which 
there  will  be  lateral  development.  The, 
upper  level  is  in  carbonates  and  the 
lower  in  a  chalcocife  zone. 

I'litagonia — The  Hardshell  Mining  Co. 
has  been  financed  to  resume  develop- 
ment work  through  the  new  vertical 
shaft,  and  the  work  I-  gan  on  Jan.  6. 
Recently,  fifteen  car.>^  of  len.l  sulphide 
and  carbonate  ore  have  been  shipped 
from  the  Gardner  lease,  and  nt  this 
time  three  cars  are  en  route  to  the 
smelter.  Average  ass.iys  on  smclt«r 
settlements  are  about  "  I  o«.  silver,  ond 
44  per  cent  lead.  Pro>iiu-tion  from  the 
old  workings  will  be  substantially  in- 
creased during  the  iniiiiiM  ve.ir.  The 
420-ft.  level  fn>ni  lh<  neu  •haft  will  be 
nilviince<l  to  cut  tli.  v.m,  ii  ler  the  ore 
shoot  from  which  >l\;|>n.  x  are  now 
being  made. 
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AT  CARSON  HILL,  CAL. — FINNBGAN  MINE  BUILDING  ON  LEFT  :  GLORY  HOLE 

OF  MELONES  MINING  CO.  IN  UPPER  CENTER  :  BLACKSMITH  SHOP  AND 

DUMP  OF  CARSON  HILL  MINING  CO.'S  MORGAN  MINE  ON  RIGHT 


CALIFORNIA 

Kate    Hardy    Mine    Closed    for    Winter 

— Oneida   Hoist   Sold   for 

Old  Iron 

Sutter  Creek — A  small  force  is  em- 
ployed in  wrecking  the  South  Eureka's 
Oneida  hoist,  the  work  being  done  by 
the  Hamby  Company  of  San  Francisco. 
The  mining  company  has  concluded  to 
sell  it  for  old  iron.  The  hoist  is  situ- 
ated about  one-half  mile  below  Martell 
station.  The  mine  has  not  been  in 
operation  for  fifteen  years,  except  for  a 
short  interval.  The  mill  was  demol- 
ished several  years  back..  The  Oneida 
company  paid  one  dividend,  but  it  has 
always  been  looked  upon  as  a  "water- 
hole"  until  the  discovery  of  ore  at  the 
north  end  led  the  South  Eureka  Mining 
Co.  to  pay  $100,000  cash  for  it. 

Angels  Camp — There  are  many  low- 
grade  mines  in  the  Angels  mining  dis 
trict  which  will  be  opened  up  in  the 
event  of  the  passage  of  the  McFadden 
bonus  bill.  Among  the  larger  low-grade 
properties  which  will  resume  if  this 
takes  place  is  the  Gold  Cliff  mine  of  the 
Utica  system.  Operations  will  also 
then  be  resumed  in  the  Lee  mine  at 
Altaville,  the  Angels  Quartz  and  others. 

Sonora  —  The  Mexican  mine,  which 
was  recently  purchased  from  Booker  & 
Vaville  by  Rossler,  Ryan  &  Fetter,  is 
yielding  specimens  of  high-grade  ore. 
During  the  last  few  days  several  pieces 
of  ore  well  shot  with  gold  have  been 
taken  out.  Indications  are  that  the 
seam  will  lead  to  a  large  pocket.  The 
mine  is  said  to  have  yielded  $100,000. 

It  i.s  unofficially  stated  that  a  ledge 
3J  ft.  wide  of  high  grade  ore  has  been 
struck  on  the  1,900-ft.  level  of  Ihi'  bla<  1; 
Oak  mine  near  Soul.sbyville.  The  lodgi' 
has  been  opened  for  a  di.stancc  of  40  ft . 
with  good  ore  all  the  way.  The  forci' 
employed  will  be  increased. 

Iron  Mountain — The  Mountain  Cop 
per  Co.  is  shipping  about  600  tons  nf 
ore  daily  to  the  chemical  works  on  San 
Francisco  Bay.  'I'lic  Hornet  mine  is 
yielding  100  tons  a  d.iv  :ind  fhr-  Iron 
Mountain  500  daily 


Forest — The  delay  in  completing  the 
mill  at  the  Kate  Hardy  mine  has  caused 
the  closing  down  of  the  property  for 
the  winter.  There  is  a  good  ledge  on 
this  property  and  a  large  amount  of 
ore  has  been  taken  out  and  placed  on 
the  dump.  As  the  mill  is  not  ready  to 
operate,  and  as  it  is  necessary  to  handle 
the  ore  twice  on  that  account,  the  shaft 
will  be  closed  most  of  the  winter,  al- 
though work  on  the  mill  will  continue 
as  rapidly  as  possible. 

NEVADA 

Milling   at   Con.   Mayflower   to   Be   Re- 
sumed   March    1 — Silver   Pick    Re- 
tains Lease  on  Goldfield  Con. 
Claims 

Pioneer  —  Improvements  completed 
lately  by  the  Cons.  Mayflower  Mines 
Co.  include  a  20,000-gal.  oil  storage 
tank,  assaying  and  surveying  equip- 
ment, and  additions  to  the  mill,  to- 
gether with  changes  and  rearrange 
ment  of  machinery.  Long  drifts  from 
the  main  shaft  are  nearing  the  Star- 
light workings,  where  the  best  ore  has 
befn   found.     Assay  maps  of  all   work- 


ings are  being  made,  involving  the 
crushing  of  several  hundred  large 
samples.  W.  J.  Tobin,  manager,  is 
planning  to  resume  milling  about 
March   1. 

The  Reorganized  Pioneer  Mines  Co., 
with  property  adjoining  the  Mayflower, 
is  sinking  to  water  level.  The  shaft 
IS  nearing  the  800-ft.  point  and  some 
water  is  coming  in. 

Goldfield— The  Silver  Pick  Cons,  re- 
tains its  long-term  lease  on  parts  of 
the  Red  Top  and  Mohawk  claims  of  the 
Goldfield  Cons.,  recently  reliquished  by 
the  latter  company  to  the  Goldfield  De- 
velopment Co. 

Eureka — The  once  famous  Eureka 
Con.,  on  Ruby  Hill,  is  shipping  low- 
grade  silver-lead  ore  with  a  high  iron 
content  to  Utah  smelters  for  flux. 
High-grade  ore  is  being  shipped  to 
smelters  from  the  Eureka-Croesus  and 
Eureka-Holly  mines.  Nearly  all'  the 
smaller  properties  are  closed  for  the 
w-nter. 

Lovelock — The  Nevada  Sheba  Mining 
Co.,  owning  the  old  Queen  of  Sheba 
'.nine  in  the  Humboldt  Range,  Pershing 
County,  has  been  sued  by  workmen 
and  other  creditors. 

Cortez — The  Arctic  tunnel  of  the 
Cons.  Cortez  Silver  Mines  Co.  at  a 
point  over  1,600  ft.  from  the  portal 
cut  a  fissure  in  the  limestone  that  is 
correlated  with  one  of  the  secondary 
fractures  in  which  good  ore  was  stoped 
fi'om  the  upper  tunnel  workings.  A 
short  raise  showed  the  fissure  to  be 
wider  above  and  the  filling  a  soft,  brec- 
ciated  porphyry  like  that  found  in  ore- 
bearing  areas  above.  The  tunnel  is 
rearing  the  1,700-ft.  point  and  is  being 
advanced  to  connect  with  an  incline 
from  the  upper  tunnel  which  is  in  good 
ore. 

Rochester — Rochester  Silver  Corpo- 
ration has  reported  to  its  stockholders 
that  on  Nov.  30  there  was  1,000  tons 
of  broken  ore  ready  for  transportation 
to  the  mill.  The  average  number  on 
the  payroll  in  November  was  111.  Ton- 
nage milled  in  same  month  was  4,613. 
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The  Market  Report 


Daily  Prices  of  Metals 


Dee. 


30 
31 

Jan.  1 

3 
4 


Copper.  N.  Y. 
Bet  refinery* 


E^leotrolytio 


12.25@12.50 
12.00@12.25 

'U.25 

12.25@12.50 

12  50 


30.75 
31.25 


;34.50@35.25 

35.00@35.25 


32.00  35.00@35.25 
32.00  35.75@36.00 
32.50        36.25@37.00 


4.75 

4.75 

4^75 
4.75 
4,75 


4.65 
4.65 


4.65 
4.60@4.70 
4.60@4.70 


5.70 
5.70 


5.60 
5  55@5.60 
5.S0@5.55 


•These  prices  corresponJ  to  the  following  quotations  for  Conner  "delivered"-  l^in 
@12.75.    12.25@12.50,   12.50,   12.50@12.75.  and    12.75c.  ' 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York.  cash,  except  where  St  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of   0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basts  of  spot   American   tin,    99   per  cent   grade,   and   spot   Straits   tin. 


London 


Copper 

Tin 

1              Lead                {                Z 

MO 

Standard 

Eleotio- 
lytio 

1 

Spot 

3M 

Spot 

3  M 

Spot     1      )M            Spn' 

}M 

30  ' 
31 
Jan.  1 

72 

711 

t? 

721 

73} 
72i 

73} 
73} 
73} 

80              207 

80           205} 

80           206} 
80           205} 
80           205} 

212 
210} 

211} 
210} 
2C9J 

23}     I     24}          27 
23}          24}          26 

24{         25           26 
24}         25           26} 
23           24           261 

28} 
27} 

28 

27J 

27} 

The  above  table  gives  the  closing  quotations  on  the  London   Metal    Exchange, 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exohange 

Silver 

Jan 

Sterling 
i  xohaiigr 

Silver 

Oeo 

Sem  York 

Dnme^tio 

niigin 

New  York. 
Foreign 
Origin 

London 

New  V  rk. 

Doi io 

Oi-giii 

Nrw  Yurk. 
F'lteign 
niitra 

Luodor, 

30 
31 

Jan.l 

352} 

353 

99i 
99j 

65} 
64} 

41} 
401 

...     1 

3 

4 

S 

353 

3.';4 

357} 

99i 
99} 
99} 

65} 

65 
67 

41 

42} 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver.  999  flne.     London  quotations  are  In  pence  per  troy  ounce  of 

■  terllnB   sliver,    925    fine 


Metal  Markets 

.New  York,  Jan.  5.  1921 

With  the  New  Your  a  .slightly  bettor 
feeling  can  be  noted  in  the  metal  trade, 
althouK'h    .sales   continue    di.sappointinf;. 

Copper 

During  the  la.nt  week  the  market  ha.s 
been  pretty  thorouKhly  combed  for 
posHible  buyers.  Some  small  dealern 
may  be  willing  to  lay  in  a  .supply  of 
'•"p|ier  at  pre.sent  priccH,  but  the  larger 
■  '■Msumer.s  .show  ab.Molutely  no  intere.st 
for  tdtinaKeH  of  any  size.  Kithcr  they 
hiiv,  stocks  which  they  consider  sutTl- 
liciit  or  they  have  not  the  money  to 
bu.\  :  they  are  makiiiji:  no  complaints 
about  price.H.  Most  of  the  business  of 
Ihr  lnHt  few  days  has  been  done  at  1  J4o. 


delivered.  Yesterday  and  today  prac- 
tically all  sellers  seemed  inclined  to 
quote  higher  prices  than  thi.s,  althoutch 
it  appears  that  no  business  is  resultinR. 
Most  of  the  lar^e  producers  refuse  to 
sell  at  these  prices,  but  they  have 
broken  under  the  14c.  quotation  and 
lar^re  tonnajtes  could  be  obtained  from 
them  now  iil  l.'tdi  l:Hc.  delivered,  were 
any  one  in  the  market.  Copper  for  for- 
ward delivery  has  been  held  a  little 
firmer  by  those  who  have  been  sellinvr 
at  I2Jc.,  anil  .March  delivery  was  not 
obtainnbji'  nt  any  time  under  123c. 

The  Copper  Kxport  Association  has 
adopted  the  policy  of  spiling  in  Kurope 
at  the  low  prices  now  current  in  New 
York,  anil  is  reported  to  be  selling  some 
metal  at  priii-s  which  will  net  American 
producers  about   12|c.  New  York,  Fairly 


Monthly  Average  Prices  for  December: 
Copper: 

New  York  Electrolytic 13.188 

London  Standard 75.702 

London  Electrolytic 85.905 

Lead: 

New   Y'ork 4.727 

St.    Louis 4.717 

London    24.089 

Silver: 

New  Y'ork,  foreign 64.774 

New  Y'ork,  domestic 99.500 

London    41.845 

Sterling   Exchange 348.101 

Zinc: 

St.    Louis 5.824 

London    27.762 

Tin: 

99  per  cent 31.135 

Straits    34.058 

London    212.440 

.\ntimony     5.534 

Quicksilver     49  577 

large  amounts  of  copper  have  been  sold 
in  Europe  recently,  but  much  of  it  has 
been  bought  from  agencies  abroad.  The 
E.xport  -Association  has  no  doubt  re- 
duced its  price  to  meet  this  competition. 
The  U.  S.  Geological  Survey  reports 
stocks  of  refined  and  blister  copper  on 
hand  in  this  country  on  Dec.  31  as  874,- 
000,000  lb.,  compared  with  904.000,000 
lb.  at  the  end  of  1919. 

Lead 

The  .American  Smelting  &  Refining 
Co.'s  price  of  4.75c.,  New  Y'ork  and  St. 
Louis,  continues. 

Inquiries  have  been  better  during  the 
last  week,  and  numerous  sales  of  small 
tonnages  have  been  made  by  various 
producers.  Sellers  seem  well  satisfied 
with  the  market  under  the  prevailing 
business  conditions,  and  in  general  have 
their  metal  pretty  well  sold  up.  The 
storage-battery  makers  of  course  are 
not  active  consumers  just  now,  but 
paint  and  cable  manufacturers  seem  to 
be  in  the  market,  and  a  considerable 
amount  is  also  in  demand  by  dealers. 
The  price  for  prompt  metal  for  delivery 
at  almost  any  point  in  the  East  or 
Middle  West,  with  the  exception  of  St. 
Louis,  is  4.75c.  .At  St.  l.ouis  the  price 
seems  to  be  about  10  |H>inls  under  this. 
Today  the  London  price  is  down  about 
i'l,  but  unless  it  falls  further,  producers 
here  do  not  seem  disposcil  to  make  any 
concessions. 

The  U.  S.  GeologicMl  ."Purvey  report.s 
lead  production  from  domestic  ores 
during  1920  as  447.000  tons,  compared 
with  377,201  tons  for  1910. 

Zinc 

The  market  for  this  ni.  tal  continues 
as  lifeless  as  usual.  'V\w  'illy  thing  of 
interest   is  a  disposition       1  the  part  of 
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some  large  consumers  to  inquire  into 
European  sources  for  their  supplies. 
European  zinc  can  be  obtained  delivered 
at  the  Atlantic  seaboard  for  5.35@5.45c. 

Tin 

Tin  has  been  a  little  firmer  here  with 
the  rise  in  sterling  exchange.  The 
withholding  from  the  market  of  sup- 
plies from  the  Straits  is  almost  certain 
to  have  an  effect,  also,  and  by  the  end 
of  the  month  high-grade  tin  promises 
to  be  fairly  scarce  and  at  a  higher 
premium  over  99  per  cent  than  at  pres- 
ent. Electrolytic  has  been  in  feeble 
demand  at,  or  slightly  below.  Straits. 

Straits  tin  for  future  delivery:  Dec. 
30th,  35.75@36c.;  31st,  36@36.25c.; 
Jan.  3d,  36@36.25c.;  4th,  36.50@37c.; 
5th,  37.25@37.50c. 

Arrivals  of  tin  in  long  tons:  Total  for 
December,  2,470;  Jan.  1st,  Straits,  10; 
3d,  Straits,  5;  London,  100;  4th,  Straits, 
150.  It  now  appears  that  on  Dec.  28, 
620  tons  of  electrolytic  tin  was  ex- 
ported to  London. 

Silver 

Since  our  last  report  the  market  has 
broadened  and  a  considerable  specula- 
tive account  has  been  operating.  China 
has  been  a  buyer,  both  in  this  market 
and  in  London,  but  on  Dec.  29,  accord- 
ing to  London  reports,  China  resold 
previous  purchases,  with  the  result  that 
the  quotation  dropped  to  413d.  on  the 
30th.  The  market  is  sensitive,  and  the 
tendency  uncertain,  with  buyers  hold- 
ing off  at  today's  higher  level. 

Mexican  Dollars— Dec.  30th,  49J; 
31st,  48J;  Jan.  3d,  50;  4th,  50;  5th,  51  J. 

Gold 
Gold  in  London:  Dec.  30th,  116s.  4d.; 
31st,  116s.  Id.;  Jan.  3(1,  115s.  lid.;  4th, 
115s.  lOd.;  5th,  114s.  lOd. 

Foreign  Exchange 

A  pronounced  strengthening  in  ster- 
ling took  place  during  the  last  week. 
On  Tuesday,  Jan.  4th,  francs  were 
5.825c.;  lire,  3.40c.;  and  marks,  1.335c. 
New  York  funds  in  Montreal,  17J  per 
cent  premium. 

Other  Metals 

Aluminum— List  prices  of  28.3@28.5c. 
are  purely  nominal. 

Antimony  —  Chincsf  and  Japanese 
orands,  5J(a'5)ic.;  markfl  quiet.  W.C.C. 
brand,  6i@6ic.  per  lb.  C'ookson's  "C" 
grade,  shipment  from  Kngland,  9Jc. 
Chinese  needle  antimony,  lump,  nomi- 
nal at  4Jc.  per  lb.  Standard  powdered 
needle  antimony'  (200  mesh),  7@7}c. 
per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  SbjO,,  whole- 
sale lots,  7c. 

BiHmuth_$2.40  per  lb.,  600-lb.  lots, 
and  $2.42  per  lb.,  100-lb.  lots. 

Cadmium — Nominal,  $1.40  per  lb. 

Oibalt^Mrt.il,  $5  per  lb.;  l.la.k 
oxide,  ?:{.50  pi  r  11,.;  sulphate,  $1.35. 

Iridium — NonHn.il,   $.'i25  per  oz. 

Magnesium  —  Crude,  99  per  cent, 
$1.35  per  lb.  f.o.b.  Philadelphia. 


'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c.,  f.o.b.  Baycnne,  N.  J. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — Open  market,  $70@$80  per 
troy  oz. 

Palladium — $75  per  oz. 

Platinum — Firm  at  $75  per  oz. 

Quicksilver — Nominally  $45  per  75- 
Ib.  flask.  San  Francisco  wires  $47@ 
$50.     Dull. 

•Rhodium— $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal — Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CriOa  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  55@60c.  per  unit.  New 
York.  California  concentrates,  50  per 
cent  CrsOa  and  upward,  60@65c. 

'Manganese  Ore — 40@45c.  per  unit, 
seaport;  chemical  ore  (MnOj)  $60@$65 
per  gross  ton,  lump;  $75@$80  per  net 
ton,  powdered. 

Molybdenum  Ore — 85  per  cent  M0S2, 
55@60c.  per  lb.  of  contained  sulphide. 
New  York. 

'Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,"  40c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiOz,  lj@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOs,  12e.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

'Tungsten  Ore — Scheelite,  60  per  cent 
WO,,  and  over,  per  unit  of  WO3,  $4@ 
$4.50,  f.o.b.  mines;  wolframite,  60  per 
cent  WO3  and  over,  per  unit  of  WOa, 
•$3.50,  in  New  York. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining li  per  cent  UaO,  and  5  per  cent 
V.Oi  sells  for  $1.50  per  lb.  of  U:,0,  and 
75c.  per  lb.  of  VjOs;  ore  containing  2 
per  cent  U:,0»  and  5  per  cent  VaOt  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  UaOs  and  VaOe  content  com- 
mands  proportionately   higher   prices. 

Vanadium  Ore- $1.50  per  lb.  of  VjO,, 
(guaranteed  minimum  of  18  per  cent 
V.O.),  New  York. 

'Zircon — Washed,  iron  free,  5c.  per  lb. 

■'Zirkite — According  to  conditions,  $70 
Cd'VM  per  ton,  carload  lots.  Pure  white 
'ixide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

.lopli".  Mo.,  Dec.  31 — Zinc  blende,  per 
I'm,  high,  $.'16.95;  basis  60  per  cent  zinc, 
premium,  $29;   Prime  Western,   $27.50; 


fines  and  slimes,  $25@$22.50;  calamine, 
basis  40  per  cent  zinc,  offerings  $20,  no 
sales.  Average  settling  values:  Blende, 
$35.50. 

Lead,  high,  $58.05;  basis  80  pel 
cent  lead,  $55@$47.50;  average  settling 
price,  all  grades  of  lead,  $54.75  per  ton. 

Shipments  for  the  week:  Blende, 
4,518;  lead,  656  tons.  Value,  all  ores 
the  week,  $191,780. 

Shipments  for  the  year:  Blende,  564,- 
316;  calamine,  10,136;  lead,  88,954  tons. 
Value,  all  ores  the  year,  $35,630,590. 

Compared  with  1919,  blende  ship- 
ments were  95,138  tons  more,  calamine 
1,906  tons  less,  a  net  zinc  ore  increase 
of  93,232  tons.  The  lead  increase  is 
16,,595  tons. 

Platteville,  Wis.,  Jan.  1. — No  market 
report  and  no  demand  for  ore.  No  ore 
shipped  out  of  the  district  during  the 
week.  Shipments  for  the  year  1920: 
Blende,  60,506;  calamine,  2,551;  lead, 
4,562;  sulphur  ore,  1,342  tons.  Shipped 
during  the  week  to  separating  plants, 
1,007  tons  blende. 

Non-Metallic  Minerals 

Asbestos — Crude,  No.  1  $2,000@ 
$3,500;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60@ 
$75;  cement  stock,  $17.50@$30;  floats, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22@$26  in  bags, 
carload  lots;  all  f.o.b.  Kings  Creek, 
S.  C.  Crude,  88  to  94  per  cent,  $23; 
ground  (white),  $45;  ground  (off  color) 
$30@$32  per  net  ton,  less  than  carload 
lots,  f.o.b.  New  York.  Crude,  first 
grade,  $10  per  ton,  f.o.b.  cars,  Mis- 
souri; floated,  $28  per  ton  in  bbls.; 
$26.50  per  ton  in  100-lb.  bags;  extra 
charge  for  bags,  f.o.b.  St.  Louis. 

Chalk — English,  extra  light,  5@5ic.; 
light,  5@6c.;  dense,  41@5c.  per  lb.,  all 
f.o.b.  New  York. ,  ,    .;■    \ 

China  Clay  (Kaolin)— Crude,  $8@ 
$12;  washed,  $12@$15;  powdered,  $18(3) 
$22;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  crude,  $8@$12;  ground, 
$15@$40,  f.o.b.  Virginia  points.  Do- 
mestic lump,  $10@.T20;  powdered,  $25(3) 
$30;  imported  lump,  $25@$35;  powder- 
ed, $30(S)$35,  f.o.b.  New  York. 

Feld.spar— Crude,  $8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50((()$10,  f.o.b.  Maine; 
ground,  $27@$.'iO,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

FluorHpar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $25  per  ton,  f.o.b. 
Illinois  mines,  and  .$25.50,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
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ical  or  enameling  purposes,  $60;  lump, 
$17  50  f.o.b.  Tonuco,  N.  M.  In  Canada 
85  percent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  hmited. 
Canadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mmes. 

Fuller's  Earth— $16  per  ton,  carload 
lots,  f.o.b.  New  York. 

Graphite— The  90  per  cent  crucible 
grade  is  held  in  Alabama  for  9c.  per 
lb.  and  85  per  cent  grade,  7@9c.  Lubri- 
cating grade  commanding  the  best 
price  is  a  fine  flake,  passing  a  100@120 
mesh,  and  running  higher  than  96  per 
cent  carbon.  Linotype  machines  use  a 
flake  passing  90  mesh  and  standing  on 
a  120  screen,  with  90  per  cent  carbon, 
retailing  at  75c.  to  $1  per  lb.  and  sell- 
ing to  jobbers  at  ll@40c. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin— See  China  Clay. 

Limestone — Dolomite,  1@2  man  size, 
$1.60@$1.65;  2@8  in.,  $1.55@$1.65  per 
net  ton,  f.o.b.  Plymouth  Meeting,  Pa.; 
fluxing,  $1.65@$1.75  per  net  ton,  f.o.b. 
Howellville,  Pa. 

Magne.site,  Calcined  —  High  -  grade 
caustic  «alcined,  lump  form,  $35@$40 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic  seaboard,  $61@$63. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  50c.;  No.  5,  $1.20 
@$1.40;  No.  4,  $2@$3;  No.  3,  $4.25@ 
$5;  No.  2,  $5.50@$7;  No.  1,  $8.  Clear 
block:  No.  6,  55c.;  No.  5,  $1.75;  No.  4, 
$3.25;  No.  3,  $5;  No.  2,  $6.50;  No.  1, 
$8;  Al,  $10;  extra  large,  $25;  all  f.o.b. 
New  York;  ground,  $150  per  ton, 
Philadelphia.  Domestic,  uncut,  f.o.b. 
Franklin,  N.  C,  as  follows:  Scrap,  $45 
@$50  per  ton;  punch,  10c.  per  lb.; 
circle,  15@25c.;  IJ  x  2  in.,  75c.;  2  x 
2  in.,  $1.15;  2x3  in.,  $1.65;  3x3  in., 
$2.10;  3x4  in.,  $2..50;  3x5  in.,  $2.75; 
3x6  in.,  $3.75;  ground  165  mesh,  $1.50 
@$J70  per  ton;  ground  roofing  mica, 
$60;  mica  washers,  75i'.(«)$2  per  lb.; 
11-in.  disks.  No.  1,  $1.40  per  lb.;  No. 
2,  $1.25.  The  foregoing  domestic  prices 
obtain  also  in  the  Chicago  district. 

'.Monazite — Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

PhoNphntc  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricMlcium  phos- 
phate, $13;  75  per  cent,  $11.50;  75(3)74 
per  rent,  $11;  70  per  cent,  $.^.35;  68  per 
cent.  $7.85;  6H(f(i66  per  .  cnt,  $7.60. 
Finely  ground  Tcnnesspi'  nx'k  aclls  for 
$8.50  per  net  ton  for  13  jut  cent  phos- 
phorus content,  ngriculliirni  applica- 
tion; for  ncid-making,  II  per  cent,  $9; 
both  prices  f.o.b.  Centcrvillo,  Tonn. 

I'limicc  .Stone — Imported,  lump,  4(g) 
50( .  per  lb.;  domcHtic  lump,  Oc; 
irround,  4(g)7c..  nil  f  o.li.  New  York. 


Pyrites — Spanish  fines,  per  unit,  12c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
16Jc.;  Spanish  lump,  14@16c.;  domestic 
fines,  f.o.b.  mines,  Georgia,  12(a)14c. 
Quartz — (Acid  tower)  fist  to  head, 
$10;  H  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sand  (Glass)— Dry  glass  sand,  $4  per 
net  ton,  f.o.b.  cars  Mapleton,  Pa.  Sand, 
f.o.b.  Ottawa,  111.,  is  $3  per  ton;  $2.50 
on  annual  contracts.  Sand  at  Klon- 
dike, Gray  Summit  and  Pacific,  all  in 
Missouri,  is  $2.50  on  contract;  some 
outside  sales  have  been  made  at  $4. 
St.  Louis,  open  market,  at  $3.50;  con- 
tract price  on  large  quantities,  $2.50;  on 
small  quantities,  $3. 

Sulphur — $18  per  ton  for  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $12@$22  per 
ton;  roofing  grades,  $9.50@$15;  rubber 
grades,  $12@$18;  all  f.o.b.  Vermont. 
California  talc,  $20@$45,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $12@$15  per  ton;  less  than 
carload,  $25,  f.o.b.  cars;  freight  to  New 
York  $5.25  per  ton,  carload  lots;  less 
than  carload  lots,  $9.25.  Imported,  $50 
@$60;  Canadian,   $20@$40  per  ton. 

Mineral  Products 

.\rsenic  —  White  arsenic,  llj(§>12c. 
per  lb.;  sulphide,  powdered,  15@15ic. 
per  lb.  in  carload  lots. 

Sodium  Nitrate — $3  per  cwt.  ex  ves- 
sel, Atlantic  ports.     Market  quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $22  per  ton,  f.o.b.  mines,  Idaho 
and  Arizona,  spot  and  six  months' 
contract. 

Potassium  Sulphate — Domestic,  $225 
@$250  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrocarbontitanium — For  15  to  18 
per  cent  material,  $200(S)$225  per  ton, 
f.o.b.  Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12@$15. 

Ferrochromc — Carload  lots,  spot  and 
contract.  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon.  16(ffil7c.  per  lb.  of 
chromium  icntaincd;  4  to  6  per  cent 
caibon,  ITcit  18c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $120@$125,  freight  allowed; 
$120,  f.o.b.  seaboard  bases;  resale, 
$115;  Enk'lisb.  $"0,  c.i.f.  Atlantic  sea- 
ports. Spicgelcis'-n,  18@20  per  cent. 
$60.  f.o.b.  furnm-f. 

'Ferrcmiolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum iiu'tnl,  with  low  sulphur,  phos- 
phorus, iiiui  ar.scnic,  $2  per  lb.  of  con- 
tained ni.i.il.  t'o.b.  works. 

Ferro.siliron — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $55@$60; 
50  per  cent.  $78@$80;  75  per  cent, 
1 1  10(^1'$  1  I.".. 

'FerroluriKstcn — Dompslic,  70  to  80 
per  cent  W,  55(S^60c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Forcigm. 
60c. 
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Ferro-uranium — 35  to  50  per  cent  U, 
$7  per  lb.  of  U  contained,  f.o.b.  works. 

Terrovanadium — Basis  30  to  40  per 
cent,  $6@$6.50  per  lb.  of  V  contained, 
according  to  silicon  content,  f.o.b. 
works. 

Metal  Products 

Copper  Sheets — Current  New  York 
list  price.  21  ic.  per  lb.;  wire,  16 Jc. 

Lead  Sheets — Full  lead  sheets,  Sic; 
cut  lead  sheets,  85c.  in  quantity,  mill 
lots. 

Nickel  Silver— 345c.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
20lc.;  sheathing,  20Jc.;  rods,  I  to  3  in., 
lllc. 

Zinc  Sheets— $11.50  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates.  Hie.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 10@45  per  cent 
CriO,,  $55@$60  per  net  ton,  and  $65  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55(ffi$60  per  1.000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $45@ 
$50. 

Magnesite  Brick  —  9-in.  straights, 
$110  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $120;  soaps  and  splits,  $130. 

Silica  Brick— 9-in.,  per  1,000:  Chi- 
cago district.  $65@$70;  Birmingham. 
Ala.,  $56@$61;  Mount  Union,  Pa.,  $55 
@$60. 

Iron  Trade  Review 
Pittsburgh.  Jan.  4,  1921 

Under  date  of  Dec.  31  the  Republic 
Iron  &  Steel  Co.  reduced  its  pi-ices  on 
tubular  goods  to  the  Industrial  Board 
level.  The  other  independent  pipe  mills 
have  been  taking  similar  action  to  that 
of  Republic,  some  lists  being  dated  Jan. 
1  and  others  Jan.  3.  There  was  not 
as  general  closing  among  independent 
steel  mills  last  week,  as  had  been  pre- 
dicted, as  a  few  mills  operated  at  rates 
up    to    50   per  cent. 

IMg  Iron— As  was  expected,  a  promi- 
nent Valley  producer  of  bessemer  and 
basic  iron  announced  with  the  open- 
ing of  business  this  month  that  it  is 
prepared  to  sell  bessemer  or  malleable 
at  $32  and  basic  at  $3i).  Valley,  repre- 
senting reductions  of  $3  from  previous 
nominal  quotations.  Foun.lry  is  quot- 
able $2  lower,  at  $33.  with  further  re- 
adjustment to  be  expected.  W.  P. 
Snyder  &  Co.  announce  averaged  prices 
for  December,  computed  from  actual 
sales  reported,  of  $35.  Valley,  for 
be.ssemer  and  $33  for  hasio.  The  av- 
erage quotati.in  on  foundry  iron  was 
$35.76. 

Charcoal  and  Coke 

Charcoal— Willow.  7c.  per  lb.  in  bbls.; 
hardwood.  5Jc.  per  lb.,  in  250-lb.  bbls. 
Barrel  rhnrge  i»  3.'.c.  additional. 

(onnellHvillc  -  Furnace,  »6.25(a)$7; 
foundry.  $6(jt>$5.50. 
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Company  Reports 


Butte  and  Superior  Mining  Co.  Suspends 
Productive  Operations 

Zinc;  Montana 

The  following  statement  of  the  Butte  and  Superior  Mining 
Co.  shows  the  principal  operating  features  for  the  third 
quarter  of  1920,  as  compared  with  those  for  the  first  and 
second  quarters  of  the  current  year: 

Third  Second  First 

Quarter  Quarter  Quarter 

1920  1920  1920 

Drytonsof  oremiUed...  92,659  81,619  130,204 

Average  line  content  (per 

cent) 13.075  13,339  14,164 

Average  silver  content  (oz. 
perton) 5  251  5.340  5  530 

Tons  zinc  concentrates 

produced....... 21,854  19,281  32,535 

Average  zinc  in  zinc  con- 
centrates (percent) 52  564  52.774  53  859 

Total  zinc  in  zinc  concen- 
trates (lb.) 22,974,345  20,350,566  35,045.757 

Average  silver  in  sine  oon- 

centiates  (oi.  per  ton) .  19,315  19,429  19,499 

Mill  recovery  (per  cent 
zinc  recovered  in  zinc 

P  concentrates) 94  815  93  457  95   018 

Direct  mining  cost  per  ton  $7  624  $7  000  $5   521 

Direct  milling  cost  per  ton  $3    142  $3,456  $2   610 

Total  direct  cost,  mining 

and  milling  (per  ton)...  $10  766  $10,456  $8   131 

Indirect  or  general  costs 
(per  ton)  exclusive  of 
freight $0  699  $1066  $0,497 

TotM costs  (per  ton) $11,465  $11    522  $8,628 

Development  work  during  the  period  consisted  of  1,658  ft. 
of  drifting,  2,019  ft.  of  cross-cutting,  880  ft.  of  raises  and 
winzes,  .0.5  ft.  of  station  cutting  and  173  ft.  of  shaft  sinking 
and  raising,  or  a  total  development  of  4,785  ft.,  exclusive  of 
diamond  drilling.  Diamond  drilling  to  the  extent  of  220  ft. 
was  done  on  the  2,.300-ft.  level  as  the  beginning  of  a  com- 
prehensive plan  of  diamond-drill  exploration  of  the  ground 
from  the  lower  levels. 

The  financial  results  for  this  quarter,  as  compared  with 
the  previous  quarters   of  1920,  are  as  follows: 

Third  .-^i-cond  Filet 

Quarter  Quarter  Quarter 

1920  1920  1920 
Net  value  of  zinc  conccntrate6  at 

mill $629,95369  $587,957.25  $1,224,548  17 

Net  value  of  lead  concentrates  at 

mill  and  reaidual  value* 228,365  26  177,85427  506,301.96 

MiM«lUneou« 16.814.28  27,619.63  19,920.18 

Metal  inventories  and  quotations            85.000.00  

$960,133.23        $793,431.15      $1,750,770.31 
Operatinc     contx,     doprectatton, 

shutdown  expeiiK.-,<-tc 1,062,351.72  940,432.97        1,123,514.36 

Profit (a)$l02.218.49   (-i)$l47,00l.82         $627,255.95 

The  above  statemi-nt  includes  charges  for  depreciation  and 
shuttlown  expenKCK,  hut  no  allowance  ha.s  been  made  for 
depletion  or  taxcH.  Thi-  average  price  u.sed  in  estimating 
the  income  for  the  qu.irtcr  was  7.63B5c.  per  lb.,  but  since 
the  tlo.Mo  of  It,  the  mark'  t   price  has  dropjicd  much  lower. 

During  and  HJnce  the  rUma  of  the  quarter  it  has  become 
increasingly  evident  that  productive  operations  could  not  be 
maintained  without  serioii.H  Iomh  in  the  face  of  continuing 
high  fo.HtM  and  the  pre\;iilinK  uiiHati.Kfartory  market  and 
price  for  zinc.  OperationH  have  for  Hev.Tal  months  been 
conducted  on  the  basiB  of  reiluceil  output,  and  all  possible 
meann  towanl  economy  have  been  employeil  in  an  effort  to 
limit  opcratinK  loKses  to  some  modiTal.'  amount,  which 
would  be  no  more  burdensome  than  the  unavoidable  mainte- 
nance expense  jn  connection  with  Kuspendeil  operalionw.  To 
thin  end  thi'  tonnage  was  recently  reduced  l.o  the  niininiuni 
that  would  .ij|pport  continuous  operation  at  one-half  the  mill, 
in  the  hope  ili  it  .tome  improvement  in  metal  price»  might 
ju.ttify  rontiniiiiii'  operations  on  a  minimum  scale.  Such 
hope  has  provi  .1  futile,  and  as  this  report  is  written,  the 
directors  have  deijded  to  suspend  proiluciive  operutlonH 
entirely  until  BUch   lime  ns  the  maririn  li'  Iween  costs  and 


selling  price  warrants  their  resumption.  A  skeleton  organ- 
ization will  be  maintained  by  employing  as  much  of  the 
present  operating  force  as  practicable  in  a  development  pro- 
gram of  moderate  scope.  Such  limited  quantities  of  ore  as 
it  is  found  necessary  to  remove  in  connection  with  develop- 
ment work  will  be  stored  for  future  use,  as  milling  opera- 
tions will  be  entirely  discontinued. 


The  El  Oro  Mining  and  Railway  Co. 
Has  Profitable  Year 

Gold;  Mexico 

The  annual  report  and  audited  statement  of  accounts  of 
the  El  Oro  Mining  and  Railway  Co.  for  the  year  ended  June 
30,  1920,  shows  a  net  profit  of  £62,946  15s.  6d.  earned  for 
the  period.  Out  of  this  sum  the  directors  declared  dividend 
No.  29,  of  5  per  cent,  or  Is.  per  share,  tax  free,  for  the  year 
1919-1920,  which  was  paid  on  Nov.  18,  1920.  Important 
changes  in  the  political  condition  of  the  Republic  of  Mexico 
have  taken  place  during  the  last  year,  and  have  so  far  had 
a  beneficial  effect  on  the  mining  and  industrial  situation. 

The  report  shows  that  366,730  tons  of  ore,  having  a 
gross  value  of  $8.77  per  ton  (U.  S.  currency),  was  treated 
in  the  reduction  works,  producing  bullion  which  realized 
$2,789,457.27  ($1,984,926.16  gold  value,  remainder  silver), 
or  $7.61  per  ton,  resulting  in  a  net  profit  of  $326,909, 
or  £81,727. 

Working  costs  show  some  reduction,  being  returned  at 
$6.70  per  ton,  against  $6.80  during  the  preceding  year. 
Taxation  is  still  a  serious  burden.  The  sum  paid  for  Mex- 
ican state  and  federal  taxes  in  the  accounts  presented,  which 
is  included  in  working  costs,  amounted  to  $381,017.72. 

An  estimate  of  the  amount  of  ore  in  sight  on  June  30 
last  is  placed  at  293,779  tons,  which  compares  with  333,135 
tons  on  June  30,  1919.  As  368,538  tons  was  extracted  dur- 
ing the  year,  it  follows  that  329,182  tons  of  new  ore  was 
developed  during  that  period. 

The  gross  earnings  of  the  company's  railway  during  the 
year  amounted  tu  S236,699,  against  operating  expenses  of 
$92,981,  leaving  a  inofit  of  $143,718.  This  is  the  largest 
net  sum  earned  in  any  one  year  by  this  department. 

The  Suchi  Timber  Co.,  a  subsidiary,  fulfills  a  useful  and 
profitable  purpose,  and  has  recently  distributed  a  dividend, 
tax  free,  of  25  per  cent. 

At  the  last  general  meeting,  the  shareholders  approved 
the  policy,  then  sul)niitted  by  the  directors,  of  investing  the 
surplus  funds  of  I  lie  company,  as  opportunity  offered,  in 
other  mining  i)ro|iiTlies  in  Mexico.  Options  have  already 
been  secured  on  favorable  terms  over  two  mining  properties, 
one  with  a  well-established  record  of  prtxiuction,  and  the 
other  of  more  recent  discovei'y.  Both  these  mines  oflfcr 
inducement  for  ilivelopment,  and  give  encouragement  for 
the  belief  that  wurk  thereon  will  be  successful.  Other 
important  enterprises  are  now  the  subject  of  negotiations. 
Profit  and  loss  account  follows: 


.Mining  oxpendilurt-    

Uiiilway  dopnrtnirnl  expenditure. . . 

London  eznennoi"  

Oiroctom'  (eon.  .  ,  

1  loprni'Uilion  of  phmt  itiul  inrtchinory 
I'roviKion  for  inrciiiit-  liti  and  corporntion  tiix 
Kulanro,  rnrrind  lo  l>iilnni  i'  nhcDt 

T..I.1I 

illKIIIT 


MillMon  r...-mrnH 
Uulwaydrnnrtn 
Inlnrnntamliilvii 
.Sundry  iwelpU. 
lOxohnliKn  p  i.lll 

T..tnl 


(.14,667 
23,245 
2,045 
2,200 
25,000 
43.600 
62.946 

77J.705 


6'(l..  )'>4 
59,181 
8,54) 
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Metal  Statistics 


Monthly  Average  Prices  of  Metals 


19  9 

Januao' 101    125 

FebroSy 101125 

March 101    125 

April 101    125 

N^ay 107   135 

June 110  430 

July.. 106  394 

August Ill   370 

September 114  540 


Octobei 

November 

December. 


119  192 
127  924 
131  976 


Silver 

'ork ■  - 

1920 
132  827 
131  295 
125  551 
119  779 
102  585 

90  957 

91  971 
96  168 
93  675 
83  480 
77  734 
64  774 


48  438 
48  027 
48  171 
48  886 

52  104 

53  896 

54  133 
58  835 
61  668 
64  049 
70  065 
76  432 


79  846 
85  005 
74  194 
68  848 
60  010 
51  096 

53  736 
59  875 
59  476 

54  197 
50  952 
41  845 


1920 
367  082 
337  466 
370  870 

392  438 
383  360 

393  663 
385  538 
360  404 
350  370 
34b  460 
342  333 
348   101 


Year Ill    122     100  900 

New  York  quotations  cents  per  ounce  troy. 
starKnc  silver,  925  6ne. 

Copper 

. New  York 

Electrolytic 
1919 


57.059     61   590     364  840     

999  fine.    London,  pence  per  ounce. 


January 'al 

February 16  763 

March 14  856 

.\pril 15  246 

May 15  864 

June 17  610 

July 21   604 

Aucust 22  319 

SepUmbcT 21   755 

October 21.534 

November 19  758 

December 18.295 


Year 

(a)  No  market, 
linjc  per  Ions  Ion. 


January. 
February . 
March     . . 


..      IS  691      17  456 
New  York    (|uotat 


90  796       97  480     108  839 

4,    r<'nt.-.  per  lb.     London,  iwundf*  stcr- 


April. 
ay. 


A  pi 
Ma 


June 

July 

AucuAt 

Heptenilier. 

October 

November.. 
I>eccmbrr. . 


Lead 

-  New  York — 

1919  1920 

5  432  8  561 

5  057  8  814 

5  226  9  145 

4  982  8  902 

5  018  8  576 
5  340  8  323 
5  626  8  338 

5  798  8  687 

6  108  8  177 
6  487  7  070 

6  808  6  159 

7  231  4  727 


Loll 

1919 
37  227 
28  675 
27  952 
24  888 
23  852 

22  544 

23  457 


1920 
47  095 
50  256 
46  054 
39  225 
38  488 
34  330 
34  960 


24  750  36  304 

25  330  35  452 
28  473  35  238 
34  731  32  489 
41   202  24  089 


Januwy. . 
Kabnufjr. 
March.... 
April 


Year 5  759     7.957         5.530     7  830         28  590     37  852 

•Vow  York  and  Ht.  l/ouii*  'luotatinni*.  rcn(j<  per  lb.      London,  poundr*  ntcrlinc 
|>er  long  ton. 

Tin 

'     .New  York — — .        London    - 

1919  1920 

99%  .StraiU  WT^ 

.      67.702     61   596 

.     66. SOI      58  466 

.      67.954     61   037 

72  500  61    120 

72  500  53  230 

71   240  46  125 

68  000  45   7<)8 

}7.126  .  43   856 

.      54  4S2     41   940 

5<  377     J9  310 

.      i3.J07     35  667 

.      IS  S70 31    135 

63  328  48  271     49   101       257  601     29)  866 

iiw   r.«*nt«  per  lb      l.undoti,  ikjuihIn  ■terlini  imt  !■•(.■  i.mi 

Zinc 


Apri 


July 

Au«  .1  .. 
0«pt^nilicr  ,, 
October  ..  , 
NovemlH'r. . , 
Peeember,  ,  . 


.Str 

ait* 

1919 

1920 

248  557 
223  963 

376  512 

59 

395  750 

61 

236  843 

369  489 

62 

225  275 

145  450 

55 

234  398 

2'>4  813 

48 

238  263 

250  614 

49 

253  272 

261  886 

47 

273  625 

274  048 

44 

280  102 

270  120 

40 

279  IV) 

2S8  190 

)6 

28)  55h 

241  080 

J4 

314  113 

212  440 

Ve.r     .... 
\.-«  V..rk  c 


April. 
Ma* 


l.xi.  Lout.. in 


-  N«. 

York  - 

-Ht  1 

1919 

IV20 

1919 

1920     1  " 

7  272 

t   48) 

6  922 

9  n\      > 

6  623 

■>  058 

6  27) 

8  7n«   1 

6  500 

1  881 

6  150 

8  511    "  ■" 

6  465 

A  5)4 

6  114 

8  184 

6  429 

7  IIS 

6  079 

7  581"    '.  •  . 

6  901 

7  815 

6  551 

7  4..S    1- 

7  873 

8  070 

7  52) 

7  720   < 

7  7«"> 

8  185 

7  4)9 

7  Br.   1 

7  5111 

7  717 

7  160 

7  M.I    *<• 

7  821 

7  47) 

7  nn   4  1 

«  177 

;  827 

6  247   4. 

«  ,■ 

8  t50 

5  824   -.1  iMi 

;  .  ,« 

6  9*« 

7  671   4  2  •;. 

l.lH.I.. 

,  rrnla  |M 

Kr  |M,MrMl 

I."."l I--  ' 

.Antimony  and   Quiclcsilver 


1920 

Januaiy 10  577 

February 11.588 

March 1 1  056 

AorU 10.500 


May. 

June 

July 

Aocust 

September.. 

Oet)ber 

November.. 
Deoember. . 


Y'ear 

(<il  .\ntimonv 
dollaro  per  fla.sk. 


9  655 
8  289 
7  500 


8  485     

quotations  in  cent*  per  lb.  for  ordinary  brands 


Quicksilver  Ct 

—  New  York  — 

1920  1921 

90   192     

84  432     

92  611      

102   192     

89  560 

90  154 

90   333      

83  806      

75  000     

67   200      

58  417      

49  577     

81    123     

(*)>  Quicksilver  ia 


January $33.60 

February 33.60 

March 32.54 

April 29.35 


Pig  Iron,  Pittsburgli 

Bessemer  Ba^c 

919         1920  1919 

$31.40 


May. 

June 

July 

AusuBt 

.^^cptember. 
October. . .  . 
November. 
December. . 


29. 3S 
29.35 
29  35 
29  35 
29  35 
29  35 
31  60 
36  57 


$40  47 

42  95 

43  40 

43  72 

44  00 
44  89 

47  21 

48  90 
50  46 

49  21 
41  26 
36  96 


31.40 
31  40 
27.15 
27.15 
27.15 
27  15 
27  15 
27  15 
27  15 
31  56 
35.32 


920 
t39  88 
42  61 
42  90 
44  22 

44  88 

45  41 
47  42 

49  88 

50  46 
44  38 
39  20 
34  90 


1919 
t32  40 
32  40 
29  12 
28.15 
28  15 
28  15 
28  15 
28  15 
28  15 
28  30 
32  16 
36  86 


1926 
J39  86 
43  40 
43  40 
43  90 
45  36 
46.40 
46.56 
49  35 
51.96 
48  58 
42  61 
37  73 


Year $31    11       44  45 

1     diillu'^  p<T  long  ton 


$29  26       43  85         $28  35       44.93 


Monthly  Crude  Copper  Production.  1920 

.\ugust  .'^cptomberial   October(n)  November 

Alaska  shipmenbt 5.762,551  1.635,677  4.984,219  12,802,696 

Anions  Copper 3,000,000  3.000,000  2,800,000  2  800  000 

Calumet  &  Ariiona 5,200,000  4.292.000  3.802.000  3  486  000 

Con  .  Aril.  Smcltinc 975,000  950,000  865,000  750  000 

Innpiration 7,200.000  6.500,000  7.000.000  5.350.000 

.Magma 556.760  663,219  750.814  671,752 

Miami 4,630,725  4,549,140  4,582,295  4  505,232 

New  Cornelia 3,842,000  3,314,000  3,450.000  2.670,000 

OMDominion 2,802,000  1,957,000  2,912.000  2.563.000 

PhelpuDodfc 5,875,000  6,381,000  5.309.000  5,492,000 

.'^hattuck  Aruona 194,003  166,513  206,772  6  063 

Hay 4,505,000  4,502,000  3,990,800  3.975.000 

InitedVprde 5,125.000  4,837,000  5,858,000  4.030,000 

I  nitcd  VrrdeKxteiuion 5,805,568  3.327,644  3.864.756  2,642,812 

Calumet  A  Hecla 7,520,107  7,278,215  7,945,502  7,326,763 

Otlier  Lake  Superior 6.000.000  6.000,000  6.000.000  6.000.000 

Anae  nda 11,800,000  11,100,000  11.000.000  11.100.000 

Ka«tButl« 1,566.800  1,634,260  1.626,980  1.658,860 

Nevada C  D4 4,650.000  4.650,000  3.850,000  ).'>50,000 

Chin   4,000,140  5,161,894  3,933,435  4.000.000 

I'tah  Copper 4,820.000  8,420.000  8.000.000  «.  120.000 

Kaitern  .Smelters 1,600.000  1.600,000  1,600,000  1,600,000 

oil.prm.  ortiinated 15,000,000  13,000.000  10, 

ToUl  rnit4d  .suiea 116.430.6)4  104.919,262  105, 

IniporUi:      Ore  and  OOOMO- 

lr.tea,ete   11,040.057  10.132,777 

ImporUinblinter.ete 20,320.824  20.428,866  24' 

Orandtoul 147,791,5)5  135.480,905  739  417  836   

Hrilidi  (  olumbia- 

(inmbj^roo. 2,471.200  2.239.174  2,293,500  2,465,585 

MptMO    

Bolco '        618,390  440,720  617,200  771,680 

CanaUM ). 500,000  3.500.000  ),500,000  ). 500,000 

rbelpa      Uoda*      MoieaB 

prapertia 2.490,000  1,617.000  1,817.000  2.666.000 

( >thOT  lonicn 

IVrro.Uraaco  4,440,000  4,360,000  4.698,000  ). 612,000 

<   I'll'-  rn, 640,000  9  496,000  "420,000  8.859,984 

b"'«n«">  4,615,176  Noll-  2.697,696 

ll*ck  !■  A  J  .lin  l<v-  1.580,000  1,560,000  1.740,000  1,548,000 

Comparative  annuni  oop|)or  production  follows: 


).900.000     10. 200.000 
>.23l.57l    106  700  178 


(.626.502  .. 
I.55»,765  ,. 


|VI« 


1911 


165.4)1.568     l»5.7)V 
160.011.  )»4      111.64" 

I85.)J%.IM>      102  0. 


1920  • 
121,901.744 
117.450.000 

I  ;i)  to«  116 
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Mining  Stocks 

Week  Ended  January  1,  1921 


Adventure 

Ahmeek 

Alaska-B.C 

AUouez 

Anaconda 

Ariz.  Com'l 

Big  Ledge 

Bingham  Mines 

Calumet  &  Ariz 

Calumet  &  Hecla..  .  . 

Canada  Copper 

CeDtennial 

Cerro  de  Pasco 

Chief  Consol     

Chile  Copper 

Chino 

Columbus  Rexall 

Con.  Ariz 

Con.  Copper  M 

Copper  Range 

Crystal  Copper  (new) 

Davis-Daly 

East  Butte 

First  Nafl 

Franklin 

Gadsden  Copper 

Granby  Consol 

Greene-Cananea 

Hancock 

Houghton 

Howe  Sound 

Inspiration  Con 

Iron  Cap 

Isle  Royale 

Kennecott 

Keweenaw 


Magma  Chief 

Magma  Copper. , . . 

Majestic 

Mason  Valley 

Mass  Consol 

Mayflpwer-O.C 

Miami 

Michigan 

Mohawk 

Mother  Lode  (new) . 

Nevada  Con 

New  Arcadian 

New  Baltic. 

New  Cornelia 

Nixon  Nev 

North  ButU 

North  Lake 

Ohio  Copper 

Oiibway 

Old  Dominion 

Osceola 


Phelps  Dodge 

Quincy 

Ray  Con 

Ray  Herculea 

St.  Mary's  M.  L 

Seneca  Copper 

Shannon 

Sbattuck  Aris 

South  Lake 

.South  Utah 

Superior  Copper 

Superior  &  Boeton.. . 

Tcnn.  C.  AC 

Tuolumne 

1,'nited  Verde  Ex... . 

rtah  Coniiol 

Utah  C'oppor 

Utah  M.AT 

Victoria 


Eich.  High 
COPPER 

Boston.,..  *60 

Boston ....  45 

N.  Y.  Curb.  tV 

Boston 18 

N.  Y 35 

Boston 6i 

N.  Y.  Curb.  i 

Boston 95 

Boston 42 

Boston 250 

N.  Y.  Curb.  *I3 

Boston 

N.  Y 26} 

Boston  Curb  2f 

N.  Y 9J 

N.  Y.. 19i 

Salt  Lake. . .  *32i 

N.  Y.  Curb 

N.  Y.  Curb.  li 

Boston 27 

Boston  Curb  *4I 

Boston 5i 

Boston 8 

Boston  Curb  *70 

Boston 2J 

N.  Y.  Curb.  *26 

N.Y 17} 

N.Y 19 

Boston 2j 

Boston  Curb  .... 

N.  Y.  Curb.  2J 

N.Y 32 

Boston  Curb  6J 

Boston 16^ 

N.Y 17! 

Boston li 

Boston 2 

Boston I  j 

N.  Y.  Curb 

N.  Y.  Curb.  161 

Boston  Curb  *15 

Boston 

Boeton 2 

Boston 3} 

N.Y 151 

Boston 2i 

Boston 43i 

N.  Y.  Curb.  a 

N.Y 9} 

Boston 

Boston  Curb  .... 

Boston 14} 

N.Y.  Curb 

Boeton 91 

Boston *40 

N.  Y.  Curb 

Boeton 

Boeton 16^ 

Boston 23$ 

Open  Mar. .  tl75      t 

Boston 35} 

N.Y lit 

Boston  Curb  .... 

Boston 29 

Boston 16} 

Boston 0  75       0 

N.Y 41 

Boston I 

Boston *4 

Botitnn.  .  31 

Boston ....  I  { 

N.Y... 

Boeton. . 

Bo«ton  Curl>  2) 

Boston 3} 

NY 50{ 

Borton •95 

Boatoo I ) 

Boeton *45 

Boeton 9 


71 


LEAD 

Hecla  Mining N.Y.  Curb..  3| 

St.Jo«!phUad N.Y 12 

Stewart Ronton  Curb     . 

UtahApei Boaton 3 


2i 
*20 


20i 
ISO 
34} 
lOi 


*60       

45  Sept.'20,  Q          .  50 

18*    Mar."'i9.' i'66 

33}     Nov. '20,  Q       1.00 

6i     Oct. '18,  .50 

9|  .Sept.''l'9,Q  "■;25 

41  Dec.'20,  Q         1.00 

250  June '20,  Q       5.00 

*I3       

65     Dec. '18,  SA     1.00 

2U  Dec. '20,  Q       1.00 

2{  Nov. '20,  Q         .10 

95     

191  Sept. '20.  Q       .37J 

*32i     

A  Dec. '18.  Q         .05 

H     

261  Sept. '20,  Q         .50 

*36       

51  Mar. '20,  Q         .25 

8  Dec. '19,  A          .50 

*65  Feb. '19.  SA       .15 

25     

*25       

17}  May '19.  Q       1.25 

19  Nov. '20,  Q         .50 

2       

*35       

2|  Oct. '20,  Q          .05 

31}  Oct. '20,  Q        1.00 

61  Sept. '20,  K        .25 

I6J  Sept. '19,  SA      .50 

17}  Dec. '20,  Q          .50 

H     

H      

1}     

*21        

I5i  Jan. '19,  Q          .50 

•8       

*90       

1}  Nov. '17,  Q       1.00 

3S      

15}  Nov. '20,  Q         .50 

2} 

43}  Nov. '20,  Q       1.00 

5}     

9}  Sept.  '20,  Q        .  25 

I'  :::::::::::::;;:: 

13}  Aug. '20,             ,25 

8  J  Oct."'i8.'Q          !25 

*40  

A     

U      

151  Dec. '18,  Q       1.00 

22}  June '20,  Q         .50 

Oct. '20,  Q       2.50 

35  Mar.  '20.  Q       1 ,  00 

II)  Deo. '20,  Q         ,25 

•50       

28  June '20,  K      2,00 

16}     

1.75  Nov. '17,  Q         .25 

4)  Jan. '20,  Q          .25 

*4       ".'.'". 

31  Apr. '17,            i.66 

Ij      

7j  May '18.  I         1.00 

•35  May '13.              .10 

23  .Nov. '20,  Q          50 

3  Sept. '18,              25 

501  Dec. '20,  Q       I   50 

"90  Dec. '17.             .30 


Stock 

.\laska  Gold 

Alaska  Juneau 

Carson  Hill 

Cresson  Consol.  G.. 

Dome  Ex 

Dome  Mines. 
Golden  Cycle 


Goldfield  Con.'.'.".'.'.". 

Hedley 

Hollinger  Con 

Homestake 

Kirkland  Lake 

Lake  Shore 

Mclntyre-Porcupine 
Porcupine  Crown.. , . 

Portland 

Reorgan.  Booth 

Silver  Pick 

Teck  Hughes 

Tom  Reed 

United  Eastern 

Vindicator  Consol. . . 
West  Dome  Consol . . 
White  Caps  Min. . . . 
Yukon  Gold 


1*38 
9i 


5.40 
49} 


Arizona  Silver. . . 

Beaver  Con 

Coniagas 

Crown  Reserve. . 

Kerr  Lake 

La  Rose 

McKinley-Dar. . 

Mining  Corp 

Nipissing 

Ontario  Silver. .. 

Ophir  Silver 

Peterson  Lake. . . 
Temiskaming. . . 
Trethewey 


F,.\ch  High 

GOLD 

N.Y 1 

N.Y 1} 

N.  Y.  Curb 

N.  Y.  Curb 

ToroQto 

N.Y I0| 

Colo.  Sprgs.  t.  .  .  . 
N.  Y.  Curb.  *6 

Boston 

Toronto 5.55 

N.Y 50 

Toronto 

Toronto 1.05 

Toronto. ...      1.81 

Toronto *I7 

Colo.  Sprgs.  t . .  ,  . 
N.  Y.  Curb.  *3} 
N.  Y.  Curb.         *4 

Toronto *I0 

Los  Angeles,  t . . . . 
N.  Y.  Curb.  2} 

Colo.  Sprgs.     t. . . . 

Toronto *8 

N.  Y.  Curb.  *5 
Boston  Curb      *50 

SILVER 

Boston  Curb       *20 

Toronto *27} 

Toronto 

Toronto....        *16 

Boston 2}  2} 

Toronto 

Toronto 

Toronto 

N.Y.  Curb..  7}  7 

N.Y 4}  4} 

N.Y.  Curb..  tt  A 

Toronto 

Toronto 

Toronto *I7         *I5} 

GOLD  AND  SILVER 


22} 
1} 


June  '20,  Q 


*3 
*I0 

"2' 

'*n 

*3 
■►50 


*I7 

*25i 


Oct.  '20,  Q 
Dec.  '20,  Q 
Dec.  '19, 
June '19. 
Dec.  '20,  B.M 
Sept.  '  1 9, 

Oct.'  'io.'  k  ■ " 

Sept.  '20,  K 
July '17, 
Oct.  '20,  Q 
May,  '19, 


1.22 

2A 


Dec.  '19, 
Oct.  '20,  Q 
Jan.  '20,  Q 


*18  Apr. '20,  M 

*25}  May '20,  K 

2.00  Nov. '20,  Q 

*16  Jan.'17, 

2}  Oct. '20.  K 

*22  Apr. '18, 

*24  Oct. '20. Q 

1.00  Sept. '20,  Q 

7J  Oct.  '20, QX 

4}  Jan. '19,  Q 

i  Jan. '1 2, 

*9  Jan. '17, 

*25  Jan. '20,  K 

*I5J  Jan. '1 9, 


.03 
.12} 


.12} 
.50 
.50 
.10 

.01} 


Atlanta N.Y.  Curb..  *U  *} 

Barnes-King Butte t 

Bost.  &Mont Boston 

Cashboy N.Y.  Curb..  *5  *3! 

El  Salvador N.Y.  Curb..  }  ', 

Jim  Butler N.  Y.  Curb.  *I8  *I6 

Jumbo  Extension ... .  N.  Y.  Curb.  *5}  *4 

Louisiana  Con N.  Y.  Curb.  }  } 

MacNamara  M N.  Y.  Curb.  -ft  i 

N.Y.-Hond.  Rosar...  Open  Mar. .  tH  t9 

Tonopah-Belmont. . .  N.  Y.  Curb.  lA  1} 

Tonopah-Divide N.  Y.  Curb.  1 A  1 

TonopahEx N.  Y.  Curb.  H  I  A 

Tonopah  Mining. ...  N.  Y.  Curb.  I }  1 } 

West  End  Con N.  Y.  Curb.  I  i 


l.ll 

*63 

*35 

A 

*I7 

*4} 

J 


A  May '10, 
..     Oct. '20.QX 
I  A  Oct.  '20,  Q 

U     

"  ■  Oct.  '20,  Q 
Oct.  '20,  SA 
Dec.'19,  SA 


.02} 
.50 
.05 


U 


SILVER-LEAD 


I) 
♦45 


2i 


Aro.Z.I-.A.B 

Am.  Z.  I,.  A.  8.  pi. 

ll)itlcC.  .VZ 

rriittr.l.-iiiperiar. . 

'   Mh\rM'i    I 

Mew  Jersey  Z 

.Succeee. 


ZINC 
}0 


N.Y... 
N.Y... 

N.Y 41  31 

NY 11!  8 

N.Y J  4 

N.Y.Curb..       130         127       1 
N.Y.Curb..         *i  'I 

YellowPinc LoaAngolee.   t • 

*Centii  per  ehar*.     tHld  or  a*k»l.     tQuotatlonii  r 

^^^.S^.mi■«nnllr.llv.    BM. bi-monHily.    K.  Irregular.    I. 


311  Deo  '20.QX  .15 

12  1)00. '20,(}X  .50 

•6  Deo. '15,  .05 

3  Nov. '20,  K  .25 

7|  May '17.  I   00 

30  Nov. '20,  Q  I    50 

4)  Juiio'18.1  .50 

10  Sept. '17,  1.25 

4>  Deo  '20.tJ  .50 

MP  Nov. '20,  y  4.00 

•1  .Iuly'l6.  03 

40  June '20,  Q  .03 


Caledonia N.  Y.  Curb. 

Consol.  M.  &  S Montreal. . . 

Daly  Mining Salt  Lake... 

Dalv-Wcst Boston 

Eagle  &  Blue  Bell...  Bo-ston  Curb 

Electric  Point .Spokane.... 

Fed.  M.  AS .N.Y 

Fed.M.&S.pf N.Y 

Florence  Silver Spokane.... 

Grand  Central Salt  Lake. . . 

Iron  Blossom N.  Y.  Curb. 

Judge  M.  AS .Salt  Lake. .. 

Marsh  Mines N.  Y.  Curb. 

Prince  Consol N.Y.  Curb. 

Rambler-Cariboo Spokane 

Rex  Con N.  Y.  Curb. 

South  Hecla Salt  Lake. . . 

Stand.  S.L N.Y.Curb. 

Tamarack-Cuhtcr —  Spokane.... 

Tintic  Standard Salt  Lake. . . 

Wilbert  Mining.  . 


7} 

22} 


21} 


•16    July '20,  M 
17}   Oct. '20,  Q 
2.00      July '20,  Q 
Deo.  '20,  Q 
Dec.  '20,  K 
May  '20.  SA 
Jan.  '09 
Dec.  '20,  Q 
Apr.  '19, 
June  '20,  K 
Apr.  '20.  Q 
Sept.  '20,  Q 


3 

•i' 
2^* 

•14 
•37} 


.01 
.62} 
.10 
.25 
.25 
.03 
1.50 
1.75 

Ml 


•3i 
•65 
A 


Nov. '17, 
Feb. '19. 


X.  inohulon  extra 


Y.  Curb 

NICKEL-COPPER 

I3i         12 

78}         78} 

QUICKSILVER 

Newldria BoHton •45      '35 

TUNGSTEN 

«ton  Curb       

VANADIUM 

Vanadium  Corp N.Y 34} 

ASBESTOS 

AsbeetoaCorp M')ntroaI 

Asbeetoe Corp  pf . . . .      Montreal 


Sept. '19,  K  .15 

A  Oct. '17,  .05 

Deo.  "19,  K  .03 

40       3.10     3.32}     June '20,  Q  .10 

•2  •}       •2       Nov. '17,  .01 


Internat'l  Nickel. . . . 
Intornat'lNickol.pl.. 


Mojave  Tungsten... 


131 
78} 


281       33       Oct. '20,  Q         1.50 

Oct. '20,0         1.50 
-  Q        1.75 


92}     Oct. '20 


MINING.  SMELTING  AND  R1.PIN1NG 


Am.H.AR N.Y.... 

Am.H.AH.pf NY.... 

Am.Hm.pf.  A N.Y 

U. 8.8m. R.AM....  N.V..    . 

U.S.S.R.AM.pf.  ..  llo»ton.. 


36 
76 
61} 
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Doo.'20.Q 
Dec. '20,  Q 
Oct. '20,  Q 
Oct. '20,  Q 
()ot.'20,Q 


1.00 
1.75 
1.50 
1.50 
.87} 
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Postponing  Assessment  Work 

IN  THE  last  hours  of  the  old  year  Congress  passed 
the  bill  giving  six  months'  extension  to  miners  for 
doing  the  annual  assessment  work  necessary  for  holding 
their  claims.  Just  previous  to  its  passage  Senator 
Thomas,  of  Colorado,  remarked  that  if  the  bill  did  not 
pass  he  would  be  quite  reconciled  to  the  fact,  as  he  had 
been  receiving  so  many  letters  and  telegrams  from 
miners  in  his  state,  protesting  against  its  passage. 

We  have  never  advocated  this  measure,  and  such  com- 
ment as  we  have  received   from  the  mining  states  of 
the    VVe.st    has    been    uniformly    unfavorable   to    it.      It 
appears  to  be  a  statute  designed  to  win  the  favor  of  a 
certain  group  of  citizens,  without  cost  to  the  country, 
but    the    proponents    erred    in    the    failure    to    reflect 
and   to    investigate.     During   the   war   the   obligation 
of   the    annual    assessment    work   was    properly    post- 
poned on  account  of  the  fact  that   a  large  number  of 
claim  holders  were  in  the  service;  and  later  the  principle 
was  extended  becau.se  of  the  difticulty  of  obtaining  labor. 
None  of  the.se  reasons  e.xcuse  the  most  recent  lo;,Mslation. 
The  soldiers  are  long  since  back  on  their  .jobs;  and  for 
the  last  few  months  unemployment  has  been  growing 
in  a  mcst  alarming  way.     There  have  been  plenty  of 
men  eager  to  do  the  $100  worth  of  work  necessary  to 
hold  a  claim:  but  the  claim  owners,  as  one  correspondent 
put  it  for  his  section  of  Nevada,  were  glad  to  save  the 
money  and  spend  the  winter  in  California  on  it.   There- 
fore,   this    foolish    legislation   served   to   aggravate   the 
present  unemployment   evil. 

But  the  crowning  stupidity,  as  a  Colorado  correspon- 
dent points  out,  was  to  pa.ss  the  bill  in  the  last  hours 
of  1920,  when  all  miners,  prospectors  and  other  owners 
of  mining  claims,  who  thought  enough  of  their  claims 
to  hold  them,  had  already  faithfully  carried  out  the 
asse.ssment  work  required  by  the  law.  Such  law-abiding 
and  hard-working  individuals  (and  they  are  in  the  ma- 
jority) look  with  no  favjr  upon  the  Government  pull 
which  assisted  the  gamblers  in  mining  claims,  who 
would  not  think  of  spending  any  money  in  developing 
them,  but  who  rely  upon  Congress,  or  sonic  sUbti-rfuge. 
10  keep  them  in  possession  of  Covornment  land  without 
labor  or  expen.se. 

Trcsent  Mi.sery  and  Future  Hopes 

I'^l'KNING  to  111.'  misfortunes  ..t     'i-  ..nc  way, 

though  a  poor  one,  to  alleviat.  ■  mi  troubles. 
Tho.se  of  us  enRag"!  in  the  mining  M.i  i  ■  i'<l  ibi't  we 
arc  sufTerinK  uncbily.  but  we  are  n'>  w.m-.,-  olT  than  mo.st 
other  basic  indn  tiJeB  the  values  of  whose  productM 
have  fallen  belou    their  produ.li.M   ...  11"W  would 

.vou  like  to  be  in  the  rubber  businr-  .  •  '^ ""''''•;  ^*''" 
present  prices  I'.i.'.  per  lb..  rompiiKil  •■  ;  i.  i'>:'"-.  in  the 
.sprinjr  of  101  I  and  pniclicnily  ii"  pi .  iii.i  !'•  war  mlla- 
tlon?      All    prnijiuors    and    mnniif.'i. ' '        "■    »lT«-<'led 


by   present   conditions,   and   the    metal    industry   is   no 
worse  off  than  some  others  are. 

The  future  in  decidedly  indefinite.  With  each  drop 
in  copper  we  try  to  think  the  bottom  has  been  reached : 
and  each  time  we  are  disappointed.  Until  copper  is 
shipped  abroad  in  much  greater  quantities  than  at  pres- 
ent, an  improvement  is  unlikely.  Large  stocks,  estimated 
at  close  to  one  billion  pounds,  are  hanging  heavy  over 
the  market.  Some  people,  both  abroad  and  at  home, 
seem  to  derive  considerable  pleasure  from  criticizing 
the  Dolicy  which  permitted  the  piling  up  of  these  stocks. 
The  hindsight  of  the.se  critics  is  excellent— would  that 
it  could  be  put  to  profitaljle  use!  The  fact  is  simply  that 
the  copper  producers  made  as  intelligent  a  guess  as  was 
possible  in  this  muddled  world— and  guessed  wrong. 
Why  blame  them  now?  After  all,  they  are  the  best  cop- 
per producers  that  we  have. 

Fortunately,  other  metals  are  not  troubled  with  the 
bugbear  which  faces  copper,  but  still  it  is  too  much  to 
expect  prices  to  advance  greatly  for  six  months  at  least. 
It  looks  as  if  about  the  best  we  can  hope  for  is  a  reduc- 
tion in  wages,  fuel  and  necessary  supplies  which  will 
permit  us  to  get  along  even  though  prices  are  low.  Stu- 
dents of  business  conditions,  however,  expect  a  pro- 
nounced improvement  in  the  early  fall. 


Lodes  and  the  Law  1  Sing 

Wn''X  things  go*  dull  in  the  mining  fraternit.v, 
when  mines  shut  down,  and  the  mills  stop  grind- 
ing, and  no  sales  are  reported  in  the  copper  market,  it 
will  always  he  possible  to  set  off  a  few  lireworks  by 
criticizing  the  really  jiositively  abominable  system  which 
has  been  devised  to  decide  the  apex  law  problems.  Our 
rmateur  editorial  in  the  issue  of  Nov.  IS  lias  borne 
fruit  manifold.  We  have  to  thank  Mr.  Horace  W  incholl 
for  a  satisfying  citing  of  authorities,  from  Von  Cotta 
down,  to  prove  that  a  he.l  or  stratum  may  be  a  lode.  This 
is  entirely  unnecessary,  so  far  as  wo  are  concerned. 
Were  we  inclined  to  look  for  further  authority  in  this 
matter,  we  should  protor  Mr.  WinchelKs  say-so  to  any 
that  he  has  cited. 

Thov  are  droadfullv  acute,  these  apex  geologi.sts.  Mr. 
Winchell  nails  us  to  the  wall  lor  a  phrase  "the  quartzites 
which  lie  betwoon  the  limestone."  Very  bad,  of  cour.se: 
we  shall  speak  to  the  proofreader  .about  it.  Mr.  Ueno  H. 
Sales,  in  a  letter  which  wo  pubbsh  in  .mother  column. 
Is  bursting  with  the  discovery  that  we  used  the  phrR.sc 
"the  junction  of  the  vertical  veins  with  the  limestone, 
which,  it  appears,  is  a  s..lo,  ism  i-:  n-tto.  He  refers  to 
this  .we  suspect  sarcastically >  .  a  •nowly  discovero,! 
geological  phonomonoir:  and  :  '-  phooomenon  ho  dc- 
n,,...-.  as  -a  case  whore  a  vert,  .,:  voi-  >  uts  a  hme.slonc 
and  at  the  same  time   for-  m.  n.-.  with  ,t.       We 

are  confused   about    tl,  !"'   ^^e  -uv   not   on 

the  witness  stand.    Wo,,  ..   must  have    made 
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a  break,"  but  will  somebody  whisper  us  the  answer? 
"Is  it  any  wonder,"  he  says,  "that  it  cost  two  mining 
companies  over  half  a  million  dollars,  trying  to  make 
the  geology  in  the  case  clear?"  Oh,  no,  indeedy — say, 
who  got  the  half  million? 

Mr.  Winchell  and  Mr.  Sales,  and  Mr.  Robinson  in  his 
courteous  letter  which  we  published  Dec.  25,  all  assume 
that  the  final  decision  to  which  we  all  bow  is  a  court 
decision.  But  we  were  not  discussing  the  matter  with 
the  lawyer's  mind  and  standards,  but  those  of  the  geolo- 
gist and  engineer.  Equity,  not  decisions;  common-sense, 
not  argument ;  what  should  be,  not  what  is  and  has  been. 
The  very  fact  that  we  criticized  at  all  should  have  made 
this  clear  to  them.  And,  therefore,  the  case  cited  by 
Mr.  Sales  where  the  view  was  "upheld  by  the  court" 
that  a  body  of  unmineralized  quartzite  200  to  500  ft. 
thick,  with  the  sky  for  a  hanging  wall,  was  a  lode, 
appeals  to  us  as  probably  also  very  messy,  although  we 
know  only  what  he  tells  us  about  it. 

The  general  case  for  apex  litigation,  from  our  view- 
point, is  put  in  a  private  letter  from  a  distinguished 
engineer,  whose  name  we  have  not  the  authority  to  state : 

"I  agree  with  you — a  bed  of  limestone  that  happens 
to  be  the  locus  of  increased  mineralization  is  not  a 
vein.  Would  it  be  a  vein  a  hundred  miles  away  from 
the  mineralization?  If  you  don't  look  at  it  from  a 
geological  point  of  view,  how  are  you  to  look  at  it?  Is 
a  vein  to  be  merely  what  you  can  persuade  a  court  to 
say  it  is?  On  the  other  hand,  I  have  always  felt  that 
intelligent  men  should  not  refrain  from  trying  to  make 
the  best  they  can  out  of  the  apex  law.  Stupid  men 
certainly  would  do  no  better.  But  I  have  never  liked 
the  idea  of  a  man  surrendering  his  independent  and 
detached  judgment  to  the  claims  of  partisanship.  In 
these  apex  cases,  it  is  almost  impossible  to  avoid  becom- 
ing a  partisan  and  a  special  pleader.  That  is  not 
only  my  observation  but  my  experience.  That  is  not 
a  candid  attitude  toward  the  truth.  The  pursuit  of 
the  truth  is  not  just  scientific  exaltation;  it  is  practical 
common  sense — the  process  of  getting  things  right." 


Ownership  of  American  Smelting  &  Refining  Co. 

THE  Eilers-Guggenheim  controversy  concerning 
the  management  of  the  affairs  of  the  American 
Smelting  &  Kefining  Co.  is  interesting  and  enlighten- 
ing, at  least  in  the  partial  list  of  stockholders  of  the 
company  taken  on  the  same  date  (April  1)  in  1919 
and  1920.  which  Mr.  P^iiers  has  presented.  This  will 
be  a  shock  to  common  understanding  and  tradition. 
Thf;  miner  who  sells  his  ore  to  the  A.  S.  &  K.  smelters, 
and  kicks  about  the  smeit<-i  >  harges,  sometimes  pictures 
the  members  of  the  Guggunheim  family  as  taking  a 
tribute  on  his  labor  and  enterprise,  and  maintaining 
themselves  in  luxury  therefrom.  The  public  who  hears 
about  the  "smelter  trust"  and  the  journals  that  quote 
the  "trust  price"  for  lead,  doubtless  visualize  this  great 
mining  and  smelting  organization  as  in  the  main,  owned 
and  controlled  by  the  celebrated  family  of  financiers. 

Certainly,  Mr.  Flilers'  revelations  .iio  as  rude  as  those 
of  the  boy  who  in  our  tender  year.'^  in  formed  us  that 
there  was  no  Santa  Glaus,  so  woven  intii  the  web  of 
our  lives  and  economic  theories  is  the  tim(  Imnored  con- 
ception. To  be  informed  that  Mr.  Daniel  Guggenheim 
owned  on  the  dates  mentioned  only  one  huiulrrd  shares 
of  common  stock,  value  now  three  or  four  thrjusand 
dollars,  is  cruel;  and  lliat  Mr.  Isaac  Guggenheim  con- 
trolled on  April  1,  191!»,  to  the  extent  of  one  share  of 


preferred  stock,  to  the  present  value  of  eighty  dollars! 
Surely  any  one  of  our  readers  can  attain  the  same 
proud  position,  and  any  little  group  of  them  can,  if 
they  wish,  control  more  shares  than  the  number  given 
for  the  whole  Guggenheim  family. 

And  the  same  thing  is  true  of  all  the  other  directors 
and  officers  of  the  company.  Mr.  Eilers  and  his  family 
made  by  far  the  largest  showing  in  his  entire  list,  but 
even  the  Eilers'  holdings  of  something  more  than  three 
thousand  shares  of  preferred  stock  are  only  a  tiny  frac- 
tion of  the  shares  of  stock  outstanding,  and  the  total 
amount  which  he  gives  as  owned  by  the  entire  list  of 
officers  is  relatively  negligible. 

Again,  what  a  surprise  it  will  be  to  those  who  believe 
that  the  smelters,  by  virtue  of  their  multiplicity  and 
their  organization,  are  enabled  to  profiteer  on  the  miner, 
to  find  that  the  rake-off  has  not  been  suflScient  to  induce 
the  Guggenheims  to  put  much  of  their  own  money  in 
the  enterprise — with  the  corollary  that  they  can  make 
more  profitable  use  of  their  capital  elsewhere! 

Who  is  it,  then,  that  owns  the  great  smelting  com- 
pany, and  to  whose  pockets  come  its  profits?  Appar- 
ently, the  general  investor,  the  public;  almost,  we  were 
tempted  to  state,  the  Common  Peepul.  These  draw  the 
7  per  cent  on  their  holdings  of  preferred  stock  and 
4  per  cent  on  the  common,  and  pray  for  the  stock 
market  to  rise,  so  that  they  can  sell  out  at  a  profit. 

It  must  be  added,  however,  to  the  picture  as  presented 
by  Mr.  Eilers,  that  according  to  the  later  statement  of 
Mr.  Newhouse,  chairman  of  the  board  of  directors  of 
the  company,  in  reply  to  Mr.  Eilers,  the  present  holdings 
of  the  Guggenheim  family  are  far  larger  than  they  are 
shown  in  Mr.  Eilers'  statement,  which  he  gives  only  for 
the  two  dates  mentioned.  According  to  Mr.  Newhouse, 
their  holdings  of  common  and  preferred  stock  amount 
to  over  36,000  shares,  and  the  total  of  over  28,000 
shares  of  this  amount,  held  by  Mr.  Simon  Guggenheim, 
makes  him  the  largest  single  stockholder  in  the  com- 
pany. Thirty-six  thousand  shares  represents,  of  course, 
a  tidy  little  fortune,  but  is  not  relatively  of  much  conse- 
quence in  a  total  amount  outstanding  of  1,110,000 
shares — a  little  over  3  per  cent;  and  incidentally,  it 
probably  represents  far  less  than  1  per  cent  of  the 
total  wealth  of  the  family — so  that  our  reflections  as  to 
the  real  ownership  of  the  smelting  company  remain. 


Lenine  and  Vanderiip 

I^HAT  our  diagnosis  of  the  Washington  B.  Vander- 
iip incident  in  our  editorial  of  Dec.  25  was  lorrect 
has  been  confirmed  by  no  less  an  authority  than  Lenine 
himself.  The  Bolshevik  Premier's  speech,  before  the 
convention  of  the  Connnuni.st  party  recently  held  in 
Moscow,  has  been  reported  in  full  in  the  official  Bolshe- 
vik Krasnaya  Gazrttu,  and  from  there  to  our  daily  press: 

"Our  granting  of  concessions  to  the  American  mil- 
lionaires will  serve  to  make  relations  between  Japan 
and  America  more  strained,"  said  Lenine.  "There  is 
already  talk  in  Japan  that  Russia  is  driving  it  to  war 
with  America.  We  shall  utilize  their  conflict  for  our 
own  interests.  By  signing  concession  agreements  with 
the  bourgeoisie  we  gain  a  moral  as  well  as  material 
victory." 

AKso,  Lenine  remarked  thai  "the  world  revolution, 
by  whose  aid  alone  we  can  win,  does  not  mature  at  the 
speed  we  hoped  for  in  the  beginning."  Hence,  the  neces- 
sity of  little  diplomatic  moves,  and  the  subsidizing  of 
propagandists  like  Vanderlij)! 
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What  Others  Think 


Cost  of  Copper  in  1921 

1  was  attracted  by  your  general  review  entitled 
"Curtailment  in  the  Copper  Industiy"  appearing  on 
p.  1154  of  your  issue  for  Dec.  11,  1920.  At  that  place 
you  noted  Mr.  Finlay's  estimate  that  in  1910  no  copper 
could  be  produced  in  North  America  at  a  profit  for  less 
than  10c.  per  lb.,  then  left  the  reader  to  infer  what 
must  be  the  plight  of  the  industry  at  present  with  copper 
at  13c. 

Permit  me  to  suggest  that  you  have  not  laid  enough 
emphasis  upon  improvements  in  technology  as  a  means 
of  reducing  costs,  in  .spite  of  decreasing  ore-tenor  and 
increasing  prices  for  labor  and  materials.  It  is  the 
pride  of  all  thoughtful  engineers  who  have  been  engaged 
in  the  copper  industry  that  they  and  the  business  men 
behind  them  have  at  no  time  been  content  to  settle  back 
in  their  easy  chairs  and  contemplate  the  art  of  getting 
copper  as  a  thing  of  perfection.  Mr.  Finlay's  remarks 
to  the  effect  that  10c.  represents  the  cheapest  copper, 
lie.  cuts  off  half  the  production,  and  12c.  would  barely 
cover  costs  of  most  of  the  copper  are  as  applicable  to 
1900  and  even  to  1890  as  they  are  to  1910.  And  remem- 
ber that  in  1890  '"first-class  ore"  meant  what  "matte" 
means  now;  concentrating  ore  carried  from  7  to  10  per 
cent  copper;  millmen  were  receiving  25c.  per  hour  and 
Brad.street's  index  of  prices  for  whole.sale  commodities 
was  about  8 ! 

When  viewing  the  honorable  history  of  the  engineer 
engaged  in  copper  mining  and  metallurgy,  it  involves  no 
great  .strain  upon  the  credulity  to  state  that  Mr.  Finlay's 
remarks  will  still  hold,  if  not  for  1920  despite  its  1  per 
cent  concentrating  ore  and  Bradstreet's  index  of  19, 
then  for  .some  time  in  the  not  distant  future. 

It  may  be  remarked,  however,  that  it  is  unnecessary 
to  estimate  across  a  lapse  of  ten  years,  in  arriving  at  an 
idea  of  the  pre.sent  cost  of  copper.  You  are  undoubtedly 
familiar  with  the  fact  that  the  Federal  Trade  Commis- 
sion has  pulilished  a  pamphlet  on  the  cost  of  copper  in 
1918,  based  on  uniform  reports  covering  951  per  cent  of 
the  total  United  States  production  for  twelve  months.  In 
view  of  the  comprehensiveness  of  this  imiuiry,  and  its 
undoubted  accuracy,  it  seems  that  it  may  form  the  basis 
of  a  more  definite  e.stimate  of  the  condition  among 
copper  producers. 

In  .scaling  down  from  the  1918  estimates,  however,  it 
may  I>e  ([uestioned  whether  1918  actually  represented 
the  |)eak  of  the  cost  of  copper.  It  was  the  last  war  year. 
labor  was  scarce  and  indcrendent.  and  commodities  were 
very  high,  ^'et  jirnduition  was  at  a  high  rate  of  speed, 
and  has  recently  been  a  I   a  nnich  lower  r.ite. 

We  may  rxamine  the  iiuarterly  reports  of  Utah  Copper 
Co.  for  information  o?)  Ihi.s  head,  and  .xecurt-  the  follow- 
ing tabulation.  (Cost  is  le.ss  mi.scellnneous  credits,  and 
iloes  not  include  Federal  income  and  profits  taxes.) 
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Utah   Copper  may   be  taken  as  a  representative,   it  is 
safe  to  assume  that  1918  saw  the  peak  of  copper  costs. 

According  to  the  Federal  Trade  Commission's  report, 
the  weighted  average  cost  of  all  American  copper  in 
1918  was: 

Cents  per 
Lb. 

Labor. $0  0531 


Materials  and  supplies 

Overhead 

Depreciation 

Depletion,  .  . 
TofU 


.0376 
.02M 
.009'4 
.0072 
0500 


N'et  co.st  $0  1616 

This  is  exclusive  only  of  interest,  and  Federal  excess- 
profits  and  income  taxes. 

In  making  a  prediction  as  to  the  cost  of  copper  in 
1921,  these  items  may  be  considered  separately. 
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Lalwr  has  already  shown  an  increase  in  efficiency  of 
at  least  10  per  cent,  and  wage  decreases  averaging  at 
least  15  per  cent  will  he  in  effect  early  in  1921.  Cost  of 
labor  in  1921  will  certainly  be  no  higher  than  4.10c.  per 
lb.  copper. 

Bradstreet's  index  value  for  wholesale  commodities 
averaged  18.7117  in  1918,  whereas  in  Dec?niber.  1020. 
if  stood  at  13.626;^.  However,  it  is  unfair  to  use  these 
figures  as  they  stand.  Coal  and  coke  are  used  in  large 
tonnage  in  getting  copper.  They  have  incieased  in  price 
since  1018  rather  than  decrea.sed.  On  the  other  hand, 
limber  and  locally  obtained  supplies  will  decrease 
roughly  proportional  to  the  decrease  in  labor  costs.  A 
great  deal  of  fuel  and  power  comes  in  this  categor>'. 
On  the  whole,  it  may  be  approximately  correct  to  figure 
".Materials  and  Suiijilies"  used  in  getting  copper  in  1021 
to  an  index  number  of  16.  which  reduces  the  value  to 
3.22c.  iH'r  lb.  copper. 

Overhead  tends  to  go  up  with  decreasing  production. 
However,  it  should  be  notwl  that  the  low-cost  producers 
(luote  low  vahie.s  for  overhead —and  they  are  the  only 
one."*  who  will  operate  in  1921.  Fvery  effort  will  be 
made  to  keep  down  overhead,  and  it  undoubtedly  will  be 
no  higher  than  in  1918. 

Depreciation  depends  unon  value  of  the  investment 
i-nd  its  use.  If  it  were  figured  entir  dy  upon  investment, 
•  he  amount  j-er  p<  und  of  ciipi>er  would  v.-iw  inversely  as 
the  output:  if  entirely  iiiMin  the  use  of  the  e(piip- 
ment,  the  nmount  per  iniund  of  cop|>er  would  remain 
stationary.     A   happy   tialance  is  necessary.     It    should 
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also  be  remembered  that  1918  was  a  good  year  to  charge 
heavy  sums  to  depreciation,  both  on  account  of  short- 
lived rush  construction,  and  the  excess-profits  tax.  It 
is  thought  that  this  item  will  not  increase  in  1921  to 
much  more  than  Ic.  per  lb.  of  copper. 

Depletion  is  a  fixed  charge  against  a  pound  of  copper. 

Tolls  will  naturally  decrease,  as  the  labor  and 
materials  required  to  perform  such  service  will  decrease. 
However,  this  may  be  balanced  by  increase  in  freight 
rates,  so  let  the  value  remain  unchanged. 

Credits,  largely  due  to  sales  of  byproduct  silver,  will 
decrease.  In  1918  the  price  of  silver  was  97c.  per  oz. ; 
if  it  be  assumed  to  be  70c.  in  1919,  the  amount  of  credit 
figures  to  1.23c.  per  lb.  of  copper. 

For  the  above  reasons  it  appears  that  the  average 
cost  of  copper  in  1921  for  all  the  producers  repoi-ting  in 
1918  will  be  conservatively: 

Labor $0  0410 

Materials  and  supplie-  0322 

Overhead 0214 

Depreciation  0 1 00 

Depletion 0072 

TofU 0500 

$0, 1618 
Less  credits 0123 

Net  cost $0   1495 

This  represents  a  decrease  of  7i  per  cent  from  that 
of  1918. 

Table  I  of  the  Trade  Commission's  report  gives  a 
tabulation  of  the  quantities  of  copper  produced  in  1918 
at  different  rates  per  pound.  The  graph  curve  on  p.  91  is 
derived  from  this  data  by  decreasing  the  costs  71  per 
cent,  and  plotting  the  cumulative  quantities;  and  may  be 
used  to  show  the  capacities  available  at  any  selling  price. 
From  this  curve  it  appears  directly  that  1,470,000,000 
lb.  yearly  capacity  is  available  in  America  in  1921,  and 
the  product  may  be  sold  for  15c.  per  pound  at  Atlantic 
seaboard,  if  the  stockholders  are  willing  to  forego 
dividends  in  order  to  keep  together  their  operating 
forces  and  to  remain  as  a  going  concern.  And  970,000,- 
000  lb.  of  that  copper  can  be  got  at  a  cost  which,  if 
sold  for  15c.,  would  pay  6  per  cent  interest  on  the 
investment  '27c.  invested  for  each  pound  yearly 
capacity). 

The  year  1921  will  doubtless  be  a  lean  one  for  dividends 
from  coppers  'and  lean  ones  usually  follow  fat  ones), 
but  there  seems  no  likelihood  that  the  industry  will  die 
of  starvation.  The  combined  incidence  of  lower  labor  and 
commodities  and  improved  organization,  mining,  and 
metallurgy  should  set  the  market  on  a  new  and  .stable 
foundation.  E.  E.  TliUM. 

New  York,  N.  Y. 


Ouija  and  the  Water  Witch 
It  sounds  like  the  titl<-  of  a  fairy  tale,  doesn't  it? 
And  some  of  the  .stories  of  water  witching  are  just  as 
interesting  as  a  fairy  tale — and  just  as  true.  Having 
had  .some  experience  in  the  .study  of  underground  waters, 
I  have  \)b('.n  much  interested  in  Mi<-  articles  on  divining 
rods  that  have  apjieared  recenllv  in  Enfiineerinn  (nirl 
Mininji  .hmrriul. 

J.  H.  Kby'.s  article,  "The  Forked  Slick  and  Structural 
Geology,"  in  th<>  issue  of  Dec.  II,  is  of  particular  inter- 
est as  being  thi>  first  instance  that  I  have  seen  of  an 
attempt  to  correl.ile  the  revelations  of  the  divining  rod 
with  .scientific  deductions.  I  agree  with  Mr.  Eby  that 
"there  are  more  things  in  heaven  and  earth  than  engi- 
neers have  ever  dreamt    of,"  and   I  confess   to  having 


felt  some  mysticism  at  times  over  instances  I  have 
known  of  manifestations  of  the  divining  rod  and  to  have 
wondered  if  possibly  there  was  something  to  the  use 
of  this  instrument. 

A  Swiss  has  invented  a  so-called  water  finder  that 
works  on  the  principle  of  a  galvanometer  and  is  based 
on  a  theory  that  magnetic  lines  of  force  follow  under- 
ground water  strata.  In  Norway,  Hertzian  waves  have 
been  used  in  locating  orebodies.  An  instrument  pro- 
jects waves  into  the  ground,  which,  on  coming  in  contact 
with  a  metallic  orebody,  are  reflected.  A  receiving  in- 
strument is  moved  about  until  it  intercepts  the  reflected 
rays,  and  the  position  of  the  orebody  is  calculated  from 
the  distance  between  the  two  instruments  and  the  angle 
at  which  the  rays  were  projected  into  the  ground.  This 
is  a  demonstrated  phenomenon  and  is  scarcely  more  than 
a  step  beyond  the  dipping  needle,  the  practicability  of 
which  is  unquestioned.  Assuming  that  such  lines  of 
force  exist  as  are  claimed  in  connection  with  the  water 
finder,  can  it  be  that  there  are  some  human  bodies  that 
are  sensitive  to  them,  as  the  galvanometer  responds  to 
an  induced  current  ?  Personally,  I  think  not,  but  "there 
are  more  things,"  etc. 

The  psychological  theory  is  the  reasonable  one.  and 
water  witching  can  properly  be  classed  with  table  tip- 
ping and  the  workings  of  the  ouija  board.  Mr.  Eby 
makes  something  of  a  point  of  the  fact  that  the  forked 
stick  would  not  work  when  he  wanted  it  to,  and  vice 
versa,  but  that  confirms  the  theory  rather  than  disproves 
it,  as  the  forked  stick  woi'ks  under  the  direction  of  the 
subjective  and  not  the  objective  mind.  Have  not  all  of 
us  resolutely  asserted  to  ourselves  that  such  and  such  a 
thing  was  so  when  back  in  our  minds  an  insistent  small 
voice  told  us  that  it  wasn't?  It  is  of  such  stuff  that 
hunches  are  made,  and  the  hunch  is  now  a  recognized 
scientific  fact.  Likewise,  the  intuition  of  woman,  which 
is  no  longer  considered  the  joke  that  it  was  a  genera- 
tion ago. 

Being  of  a  somewhat  matter-of-fact  disposition.  I 
never  could  get  any  "kick"  out  of  the  forked  stick,  but 
I  have  had  some  success  with  the  ouija  board,  and  I 
quite  well  remember  a  friendship  which,  some  years 
ago,  was  rapidly  progressing  beyond  the  "warm"  stage, 
but  which  reached  an  abrupt  termination  when  Ouija 
insisted  on  making  some  embarrassing  revelations  not 
only  contrary  to  my  will  but  also  to  my  efforts.  Many 
of  us  have  witnessed  the  phenomenon  of  "table  tipping." 
I  have  seen  such  a  demonstration  when  four  men  were 
I)owerless  to  keep  the  table  on  the  floor,  so  quite  evi- 
dently it  is  not  the  conscious  mind  that  controls  in  these 
manifestations. 

Naturally  the  question  arises,  "How  did  Mr.  Eby  as 
a  fourteen-year-old  boy  locale  conditions  that  were  be- 
yond his  knowledge  at  that  time?"  The  logical  answer 
is  to  be  found  in  either  telepathy  or  heredity,  or  both. 
He  tells  us  that  he  had  an  elemeiitar,\-  knowledge  of 
geology,  and  it  is  entirely  within  the  range  of  demon- 
strated pheni>meiia  that  his  mind  might  have  been 
guided  by  an  inherited  knowledge  not  yet  brought  to 
the  surface,  or  by  the  knowledge  of  someone  else  who 
was  familiar  with  the  geological  conditions.  If  the 
latter,  such  knowledge  might  have  been  communicated 
wholly  unconsciously  to  both  parlies  or  even  between 
persons  unknown  to  each  other. 

The  most  wonderful  thing  that  Nature  ever  created, 
and  the  one  of  which  we  know  the  least,  despite  our 
boasted  scientific  progress,  is  the  human  mind.     Beside 


January  15,  1921 


Engineeking    and    ^Mining    Journal 


it,  such  subjects  as  water  witching  are  as  the  a  b  c's 
and  the  intricacies  of  geology  are  of  the  elementary 
grades.  Its  mysteries  will  be  the  last  that  science  will 
unlock,  and  when  she  has  done  so  there  will  be  few 
things  in  heaven  and  earth  that  we  have  not  only  dreamt 
of,  but  understood.  Leroy  A.  Palmer. 

San  Francisco,  Cal. 


Electrical  Smelting  in  Norway 

In  your  issue  of  Oct.  30,  I  find  in  an  article  by 
Matthew  R.  Blish,  entitled  "The  Mining  and  Metal- 
lurgical Industry  of  Norway,"  under  the  heading  "Cop- 
per Industry  Suffering  From  High  Costs,"  the  following 
passage:  "One  company,  the  Sulitjelma  mine,  is  e.\peri- 
menting  now  on  an  electrical  method. 

This  is  not  quite  correct.  The  electrical  method  used 
in  Sulitjelma  has  been  in  actual  work  for  several  years, 
and  is  in  fact  past  the  e.xperimentaj  stage.  Many  thou- 
sand tons  of  ore  were  smelted  during  the  war  in  the 
electrical  furnace,  with  very  good  technical  and  eco- 
nomical results.  At  present  the  whole  smelting  plant 
in  Sulitjelma  is  shut  down;  not  on  account  of  inefficiency 
of  the  methods  used,  but  because  the  high  price  of 
sulphur  in  the  ore,  in  connection  with  the  high  wages 
and  other  operating  charges,  makes  it  more  profitable 
for  the  company  to  sell  the  sulphur  to  the  sulphuric-acid 
producers,  wood-pulp  factories,  and  other  users  of  the 
material. 

The  "VVestly  electric  smelting  method"  is  patented  in 
most  countries.  The  company  owning  the  method  has 
its  office  in  SoUigaten  1,  Kristiania,  Norway,  and  will 
be  glad  to  give  all  further  information. 

Kristiania,  Norway.  Holm  Hol.m.<kn. 


The  McFadden  Bill 

In  a  circular  entitled  "The  Industrial  Gold  Consumers' 
Subsidy,"  issued  from  the  headiiuarters  of  the  American 
Mining  Congress,  at  Washington,  I).  C,  Mr.  H.  .N. 
Lawrie,  "chief,  precious  metals  division,"  argues  in 
favor  of  the  McFadden  Bill.  He  begins  by  stating 
"There  are  480  grains  in  an  ounce  of  gold."  In  this  he 
is  correct,  because  the  weight  of  gold  is  properly 
e.xpres.sed  in  troy  ounces.  Continuing,  he  states,  "By 
United  States  statute  there  are  2.'?. 22  grains  of  fine  gold 
in  the  standard  dollar."  This  statement  is  also  correct. 
Still  contiiming,  he  says:  "Dividing  the  nunilier  of 
grains  in  an  ounce"  (troy)  "by  the  number  of 
grain.H  in  a  dollar,  the  quotient  obtained  is  20.1)718 
dollars";  and  that  is  correct,  too.  But  he  adds  that 
20.0718  dollars  is  "the  price  of  the  fine  gold  ounce." 

It  .seems  reasonable  to  ask  just  here,  wotinell,  or  else 
where,  does  he  mean  by  "the  price  of  the  fine  golil 
ounce"?  It  is  axiomatic  that  things  which  are  ri|unl 
lo  Ihf  sumo  thing  are  im|ii;iI  to  each  other.  Therffnri'.  if 
an  ounce  of  Cmc  gold  In  L'o.(;718  dolliirs,  and  if  "ii,<'.718 
dollars  is  the  price  of  a  line  gold  ounce,  then  llti'  price 
of  a  fine  gold  ounce  in  un  ounce  of  line  gold.  UiKt'iWr 
'lirtii! 

Mul  whcreinell,  or  elsewhere,  are  we  at  now'?  I. el  ux 
"  <•.  Still  continuing,  he  utates.  "the  (Jovernnunt  hn.H 
iiiliitrHrily  fixed  the  price  of  gold";  and,  from  the  fore- 
going, it  would  .seem  reM.Monalili'  that  it  has  done  no 
I  I'ven  if  indirectly)  if  the  price  of  a  fine  gold  ounce  ran. 
I  onsiHloiilly.  be  said  lo  be  an  ounce  of  line  golil ! 

Similarly,  un  the  (Joveniment  ha.M  adopted  iivoiritupoiH 
weight,  it  can  be  ntated,  jui«t  nx  rennonably,  that  it   ithe 


Government)  has,  "arbitrarily,"  fixed  the  price  of  a  ton 
of  coal  at  twenty  hundredweight  of  coal;  because,  if 
the  price  of  gold  can  be  stated  in  terms  of  gold,  then 
the  price  of  coal  can  be  stated  in  terms  of  coal,  and  the 
price  of  cotton  can  be  expressed  in  terms  of  cotton,  and 
so  on  throughout  the  entire  list  of  commodities  and 
other  things  that  can  be  "priced"  in  the  sense  that  the 
Government  has  priced  gold. 

But,  unfortunately  for  Mr.  Lawrie's  line  of  reason- 
ing, all  "prices"  are  relative,  in  the  sense  of  being 
comparative;  and,  therefore,  in  expressing  "price,"  it  Is 
customary  to  give  or  state  the  exchange  value  of  any 
thing  in  terms  of  something  else,  which  means  that  a- 
least  two  different  things  must  be  taken  into  con 
sideration. 

A  prominent  political  economist  says:  "A  price  is  a 
relation  between  two  factors,  one  money  and  the  other 
goods.  A  change  either  in  money  or  in  goods  will  affect 
the  relation  between  them." 

The  principal  civilized  nations  of  the  world  have 
chosen  gold  as  that  particular  "something  else,"  or 
.standard,  in  terms  of  which  the  worth,  exchange  value 
or  purchasing  power  of  all  other  commodities,  as  well 
as  services,  may  be  most  readily  and  conveniently 
expressed  or  "priced." 

The  ex-Kaiser  of  Germany  and  his  associates  in  crime, 
in  an  unsuccessful  attempt  to  gratify  their  lust  for 
power,  brought  the  business  of  the  world  into  a  con- 
dition bordering  on  chaos,  and  it  liecame  necessary  for 
most  of  the  nations  involved  in  the  late  war  to  issue 
what  are,  virtually,  paper  promises  to  pay  gold,  for  use 
as  money  in  place  of  gold.  Consequently,  in  most  of 
those  foreign  countries,  prices  are  now  stated  in  terms 
of  such  paper  currencies,  the  exchange  values  of  which 
are  based,  principally,  upon  the  credit  of  their  respec- 
tive nations. 

To  the  uninformed,  much  confusion  of  thought  regard- 
ing "prices"  has  been  caused  by  the  fact  that  paper 
"money"  is  used  in  place  of  (jold  money,  and  such  con- 
fusion has  been  aggravated  l>y  the  fact  that  the  same 
name  is  often  used  to  mean  two  entirely  different  things. 
For  example,  in  Great  Britain,  gold  is  now  "priced" 
in  terms  of  iniper  shillings.  Before  the  war,  the  unit  of 
exchange  value  there  wa.s  l.'?."?.-!-  grains  of  fine  gold; 
which,  at  the  time  of  its  birth,  was  named  a  "sovereign," 
or  "pound  sterling."  A  real  shilling  is  one-twentieth 
of  a  soveieign;  that  is,  it  is  one-twentieth  of  113. -|- 
grains  of  fine  gold;  which  is  .■j.(',.5  grains.  Normally,  an 
ounce  of  fine  gold  is  81.'.i.")  shillings  (480  grains  .5.6.5 
grains  -  84.95s.)  but.  today,  in  (Jreat  Britain,  gold  is 
quoted  in  terms  of  pai^or  currency,  or  rr,dit  money.  If 
the  "price"  of  gold  ihere  is  119  shillings  per  ounce, 
paper  shillings  are  meant;  and  by  subtracting  8.5  (for 
convenience,  in  place  of  84.95)  from  119,  there  remain 
34  paper  shillings;  which  is  the  preniiinn  paid  for  gold 
in  paper  currency,  or  credit  "money."  In  other  words, 
it  takes  .34  more  paper  "shillings"  than  gold  "shillings" 
to  tiu\  an  ounce  of  fine  gold.  Or.  as  expressed  in  |ier- 
ccntage.  (34  -■'  100  ;  85  K*  per  ceni  '  at  119  paper 
shillings  per  ounce,  gold,  in  (Jreat  Brit.isn.  is  selling  at 
a  premium  of  40  per  cent  in  credit  "money."  To  go  back 
to  the  lime  of  our  Civil  War  for  comparison,  it  would 
he  the  .name  as  a  (piolation  of  140.  for  gold,  in  "green- 
backs," as  our  paper  "dollars"  were  culled  in  those  days; 
or  28.!t38  paper  "dollars"  per  ounce. 

If  the  prices  of  commodilies  in  ain  pint  •  iilar  country 
arc  exprcs.sed  in  terms  of  Ihe  curr<'n(\  «i  that  country, 
it   follows,  conversely,  that  Ihe  pri.c     i   -uch  currency 
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must  necessarily  be  expressed  in  terms  of  commodities. 

The  United  States  is  on  a  gold  basis.  Our  unit  of 
exchange  value  is  23.22  grains  of  fine  gold.  The  "prices" 
of  commodities  here,  therefore,  are  expressed  in  terms 
of  gold,  and,  conversely,  the  "price"  of  gold  must  be 
expressed  in  teiTns  of  commodities.  In  fixing,  ai-bitrarily, 
what  is  (confusingly,  to  some  people)  termed  the  Mint 
"price"  of  gold,  all  that  our  Government  did  (in  1837) 
was  to  decide  upon  25.8  grains  of  standard  gold  (nine- 
tenths  fine)  as  the  unit  of  exchange  value;  and  of  course 
in  that  event  a  troy  ounce  of  fine  gold  furnishes  enough 
gold  to  enable  the  Mint  to  make  twenty  of  such  coins 
(or  a  double  eagle,  or  two  eagles,  or  four  half -eagles, 
or  eight  quarter-eagles)  and  have  15.6  grains  (15.6 
grains  -^  23.22  =  $0.6718)  left  over. 

The  late  Horace  White  wrote:  "We  sometimes  read  of 
an  'ideal  dollar,'  a  phrase  implying  that  there  may  be 
a  dollar  whose  value  is  not  embodied  in  any  tangible 
substance,  but  is  purely  a  mental  conception.  That  is 
impossible." 

Since  Mr.  Lawrie,  in  his  circular,  says,  "Had  the 
price  of  gold  ascended"  (risen?)  "to  the  average  whole- 
sale price  of  all  other  commodities,"  is  it  not  entirely 
consistent,  in  the  light  of  the  foregoing,  to  ask  him 
what  is  his  "mental  conception"  of  a  "dollar"?  Because, 
how  can  "the  average  wholesale  price  of  all  other  com- 
modities" ascend  (rise)  if  the  unit  of  value  by  which 
they  are  measured  (or  priced)  rises  to  the  same  extent? 
Surely,  if  the  unit  rises  in  relative  value,  commodities 
must  fall  in  "price,"  and,  conversely,  if  commodities  rise 
in  "price"  the  unit  (in  terms  of  which  prices  are 
stated)  must  fall.  The  measure  of  value  and  the  thing 
that  it  measures  cannot  both  rise  or  fall  at  the  same 
time! 

What  do  you  suppose  constitutes  Mr.  Lawrie's  "ideal 
dollar"?  W.  de  L.  Benedict. 

New  York,  N.  Y. 


Botany  and  Geology 

I  read  with  much  interest  F.  M.  Wichman's  article 
on  "Botany  Applied  to  Mining,"  and  the  editorial  on 
the  subject,   in  your   issue   of   Dec.    11,    1920. 

A  striking  example  of  the  effects  of  rock  and  cor- 
responding soil  differences  may  be  seen  on  "Rocky 
Hill,"  a  couple  of  miles  east  of  Exeter,  Tulare  County, 
Cal.  Rocky  Hill  is  a  rough  granitic  mass,  intrusive 
into  serpentine  rock,  gabbro,  and  other  basic  igneous 
rock.s,  the  range  being  the  western  foothills  of  the 
Sierra  Nevada  Mountains.  On  Rocky  Hill,  Wislizenus 
oaks  are  growing,  and  it  is  of  particular  interest  to 
note  that  these  oak.s  grow  only  upon  the  granite,  extend- 
ing right  up  to  the  contacts  of  the  ba.sic  rocks,  which 
latter  are  here  entirely  treeless. 

It  is  not  a  question  of  altitude,  climate,  or  lay  of 
the  land,  soil  difTerences  alone  being  apparently  directly 
or  indirectly  responsible  for  the  differences  in  vegeta- 
tion. The  decided  preference  of  the  oaks  for  this  and 
for  other  granitic  hills  in  the  rc^fion  nay  be  due  to 
.several  things,  such  as  a  lighter  Inosi-r  soil,  different 
moisture  conditions,  lack  of  crack.s  in  summer  in  the 
granite  soii,  nr)  grass  f^res  when  thr-  Irccs  were  young, 
and  the  presetifc  <i{  far  more  potash  in  the  granite  than 
in  the  basic  r'l'ks.  Furthermore,  reddish  and  green 
lichens  and  mosH.v  growths  arc  common  on  the  outcrops 
of  the  basic  igneoun  rocks  here,  but  ;ire  rare  on  the 
granitic  rocks.  Some  [dants  grow  under  conditions 
which  would  kill  others,  such  eh  »alt  grass  and  certain 


salt  bushes  and  samphires,  which  are  able  to  put  up 
with  a  good  deal  of  salt  and  alkali.  On  the  other 
hand,  cranberries  cannot  grow  in  a  soil  that  is  the  least 
bit  alkaline. 

In  parts  of  California,  prickly  pear  is  abundant  on 
the  south  sides  of  the  hills,  with  quite  a  different 
vegetation,  no  cactus,  and  much  better  soil  in  many 
cases  on  the  north  slopes  of  the  same  hills.  Again, 
white  sage  and  lupines  frequently  take  the  place  of 
the  "greasewood"  i  Adendstoma )  destroyed  by  bush 
fires.  Desert  regions  have  their  own  distinctive  flora, 
adapted  in  various  ways  to  withstand  the  hard  condi- 
tions. The  famous  calamine  violet  (Viola  calamisaria) 
of  Westphalia,  is  an  illustration  of  the  effects  of  soil 
ingredients,  for  the  flower,  which  is  normally  blue,  is 
said  to  be  yellow  where  the  plant  is  growing  on  the 
decomposed  outcrops  of  zinc  ore  deposits. 

In  eastern  Riverside  County,  Cal.,  the  creosote  bush 
may  be  seen  growing  rather  sparsely  upon  solid  beds 
of  gypsum,  but  it  was  noted  that  the  other  plants 
associated  with  the  creosote  bush  in  the  vicinity  largely 
avoided  the  gypsum  beds.  To  one  who  has  come  under 
the  spell  of  our  southwestern  deserts  this  creosote 
bush  inspires  much  the  same  feeling  as  does  the  pine, 
beloved  of  the  mountaineer.  Certain  pines,  by  the  way, 
flourish  where  oaks  would  starve  to  death,  and  it  is  of 
extreme  interest  to  note  that  the  Torrey  pine  is  known 
only  in  a  small  area  on  the  coast  of  Southern  Cali- 
fornia and  on  Santa  Rosa  Island,  off  the  coast. 

Altitude  and  the  corresponding  climate  are  also  very 
important  factors,  and  the  natural  vegetation  of  a  region 
is  separated  into  more  or  less  sharply  defined  zones, 
characteristic  of  certain  elevations  above  sea  level.  That 
weird  plant,  the  tree  yucca  or  "Joshua,"  (Yucca 
arborescens  I ,  common  in  arid  parts  of  the  Southwest, 
grows  up  to  an  elevation  of  6,000  ft.,  as  at  Goldfield, 
Nev.,  but  I  have  never  seen  it  as  yet  below  an  altitude 
of  2,000  ft.  This  yucca  is  pollenized  by  a  certain  moth, 
which  acts  as  if  it  thoroughly  understood  the  function 
of  pollen. 

Green  alga?  may  be  seen  growing  on  rocks,  alongside 
streams  of  nearly  boiling  water,  at  Arrowhead  Springs, 
north  of  San  Bernardino,  Cal.,  and  certain  obsei-vations 
on  algae  are  mentioned  by  J.  W.  Shipley,  in  the 
American  Journal  of  Science  of  August,  1920,  in  an 
article  on  the  volcanic  emanations  and  incrustations  in 
the  Valley  of  Ten  Thousand  Smokes,  Katmai,  Alaska. 
Mr.  Shipley  remarks:  "Volatile  ammonium  compounds 
were  detected  in  almost  all  of  the  vajiors  examined 
.  .  .  a  rather  interesting  relationship  between  the 
growth  of  blue-green  algie  and  the  presence  of  ammonia 
compounds  in  the  emanations  was  established.  Algae 
were  found  growing  up  to  the  edge  of  vents  where  the 
thermometer  indicated  one  hundred  degrees  centigrade. 
No  alga>  grew  where  the  vapors  showed  an  absence  of 
ammonium.  This  relationship  held  over  the  large  areas 
where  the  gases  were  slowly  exuding  through  the  porous 
mud  flow.  Apparently,  the  evolulimi  of  ammonia  com- 
pounds was  (|uite  general,  for  tlir  afternoon  sun  dis- 
closed the  slopes  surrounding  Novarapta  clothed  in  a 
coat  of  green  provided  by  the  growth  of  algse." 

Some  Rtriking  illustrations  of  the  effects  upon  vegeta- 
tion of  slight  differences  in  enviroTuiicnt  are  mentioned 
))y  E.  J.  Rus.sell  in  his  excellent  book,  "Soil  Conditions 
and  Plant  (;rowth."  For  instance,  in  Romney  Miir.sh 
there  are  pastures  with  rye  grass,  white  clover,  crested 
dog's  tail  and  agrostis,  easily  capable  of  fattening  sheep 
in  summer  without  any  other   food.     All    round   these 
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pastures  are  others  with  the  same  type  of  vegetation, 
but  the  plants  grow  more  slowly,  produce  more  stem 
and  less  leaf,  are  less  nutritious  and  are  incapable  of 
fattening  sheep.  Again,  the  grass  on  Lower  Lias  pas- 
tures in  Somersetshire  and  Warwickshire  causes  acute 
diarrhcea  or  "scouring"  in  cattle,  whereas  grass  on 
adjoining  alluvial  pastures  does  not.  Finally,  potatoes 
grown  in  the  Dunbar  district  are  remarkable  for  their 
quality  and  will  stand  boiling  and  subsequent  warming 
up  without  turning  black.  The  same  varieties  of 
potatoes  grown  in  the  same  way  in  the  Fens  blacken 
badly  under  the  same  treatment,  and  consequently  com- 
mand a  much  lower  market  price. 

In  many  places  belts  of  serpentine  rock  may  be  identi- 
fied from  afar  by  the  scanty  vegetation  upon  them.  On 
the  other  hand,  soils  derived  from  limestone  are  in 
many  instances  very  fertile,  although  limestones  contain 
on  an  average  only  about  one-third  of  1  per  cent  of 
potash.  In  weathering,  however,  much  of  the  lime  is 
removed  in  solution,  whereas  the  potash  is  concentrated 
in  the  residual  material.  We  have  therefore  to  consider, 
in  dealing  with  soils  and  vegetation,  not  only  the 
composition  of  the  parent  rocks  but  also  how  these  rocks 
weather  into  soils.  In  short,  "Botany  Applied  to 
Geolog>'"  is  a  subject  of  great  scientific  and  practical 
interest,  and  by  making  and  assembling  observations  we 
shall  know  more  about   it  than  we  do  now. 

Porterville,  Cal.  Gordon  Surr. 


Does  a  Vein  Which  Cuts  a  Bed  Meet 
Said  Bed  Anywhere? 

In  your  editorial  entitled  "The  Utah  Consolidated- 
I'tah  Apex  Lawsuit,"  appealing  in  the  issue  of  Nov.  i:5, 
1920.  you  frankly  confess  that  your  "knowledge  of  the 
(juestion  in  dispute  is  limited  and  perhaps  inadequate" 
to  enable  you  to  take  sides  in  so  delicate  a  matter 
"among  friends."  1  am  quite  convinced  that  there  is 
no  "perhaps"  aixiut  it.  "\'ou  display  a  surprising  lack 
of  knowledge  of  the  facts  involved  and  of  the  nature 
of  the  testimony  given  in  the  case.  However,  you  sug- 
gest some  things  of  a  geological  nature  that  are  new 
and  strange  to  me,  and  possibly  so  to  others,  particu- 
larly HO  to  tho.se  who  were  engaged  as  witnesses  in 
the  suit. 

Your  editorial  says,  "The  sole  point  at  issue,  accord- 
ing to  our  correspondent,  was  aa  to  whether  certain 
limestone  formations,  known  aa  the  Highland  Boy  and 
the  Yampa,  which  were  ore-bearing  formations,  were 
the  Indea  in  the  legal  sense,  or  whether  the  almost  rvrli- 
lal  reins  irhirli  rut  thrni  at  nearly  right  angles  were 
the  lodes.  Orebodies  were  shown  by  the  evidence  to 
have  fjccurred  frequently  at  the  junction  of  thv  nrtirnl 
II  inn  with  till-  iinirsloni."-  I  am  certain  that  the  wit- 
nesses for  the  Utah  Consolidated  did  not  lind  the  r''o 
logical  conditions  to  Ik-  us  you  describe  them.  I  d"  iioi 
believe  that  the  Utah  .Apex  witnesses  found  such  a 
curious  geological  freak,  or,  if  they  did,  they  were  care- 
ful to  keep  this  newly  discovered  geological  phenomenon 
to  themselves.  I'ossibl\  Dr.  Lindgren  did  not  want  to 
let  Dr.  Kemp  in  on  it  iust  at  that  lime.  It  n-ninined 
for  you  to  enlighten  us.  and  I  for  one  am  glad  to  know 
that  you  have  found  iii  the  Hingham  district  a  ca.se 
where  u  vertical  vein  cuts  a  limestone  and  at  the  same 
time  forms  a  junction  with  it.  I  congratulate  you.  Mr. 
Kditor. 

Vou   tell   UM   further  that    the  "limestone   formal ionx" 


outcrop  in  Utah  Consolidated  ground  and  the  "vertical 
vein-fissures"  outcrop  in  Utah  Apex  ground,  and  since 
orebodies  "occurred  frequently  at  the  junction  of  the 
vertical  veins  with  the  limestone"  the  following  ques- 
tion of  law  naturally  presented  itself:  "To  which  party 
belonged  the  ore  at  the  junction?"  Meaning,  I  take  it, 
the  "jioH-tion"  between  the  "limestone  formations"  and 
the    intersecting  "vertical   veins." 

A  good  "apex  law  twister"  might  warp  the  apex  law 
with  apparent  ease,  but  I  do  not  believe  his  most  vigor- 
ous massage  treatment  would  cure  a  geological  deformity 
like  that.  Is  it  any  wonder  that  it  cost  two  mining 
companies  over  half  a  million  dollars,  trying  to  make 
the  geology  in  the  case  clear  to  a  jurist  who  may  never 
have  seen  "geology  applied  to  mining"?  It  takes  "jour- 
nalism" applied  to  geology  to  make  that  kind  of  a  stunt 
in  geological  gymnastics  appear  easy,  to  say  nothing 
of  bringing  to  light  "quartzites  which  lie  between  lime- 
stone." 

And,  speaking  of  broad  lodes  and  country-rock  advo- 
cates, I  have  in  mind  a  recent  apex  suit  where  one  wit- 
ness included  within  his  broad  lode  a  body  of  unmineral- 
ized  quartzite  200  to  500  ft.  thick  and  many  hundreds 
of  feet  in  length,  and,  Mr.  Editor,  the  "sky"  was  his 
limit  for  a  hanging  wall,  just  as  you  suggest  for  your 
great  "Bingham  Canyon  Lode."  and  that  witness  wasn't 
a  country-rock  advocate  either.  Happily,  of  course,  his 
view  was  upheld  by  the  court,  so  that  you  will,  no  doubt, 
refrain  from  classing  .^aid  witness  with  the  "country- 
rockers." 

In  the  Utah  case,  the  country-rock  advocates  may  find 
some  consolation  in  your  keen  observation  that  they 
limited  their  "testimony  very  con.scientiously  to  the 
facts."  Who  told  you  that,  Mr.  Editor?  Have  you  been 
out  in  Bingham  checking  up?  It  is  too  had  that  the 
powers  of  observations  of  the  Utah  Consolidated  wit- 
nesses were  limited  to  such  an  extent  that  they  could 
not  see  the  "junction"  between  the  "veins  and  lime- 
stone," because  the  lode  locations  owned  by  their  client 
were  senior  to  those  of  the  Utah  Apex  Co.  And,  Mr. 
Editor,  do  you  know  that  there  isn't  one  word  in  the 
decision  of  the  court  about  junctions  between  veins  and 
limestones — not  even  a  suggestion  of  such  a  thing? 
The  Utah  Con.solidated  witnesses  couldn't  lind  them, 
the  Apex  witnesses  couldn't  lind  them,  the  court  couldn't 
find  them.  I  guess  "everyone  was  out  o*  step  but  the 
Editor." 

It  is  evident  from  the  decision  in  the  case  that  the 
country-rock  advocates  did  not  prove  to  the  court  that 
black  was  white.  The  "legal  brotherhood"  couldn't  do  it 
either.  Both  having  failed  after  forty  years  of  trying, 
it  now  remains  for  the  geolo-journalist  ti>  take  up  the 
task.  After  having  discovered  the  existence  of  a  junc- 
tion between  a  tissuie-vein  and  ;i  limestone  bed  inter- 
.sfccted  by  .said  fts.sure-veln,  the  black  and  white  problem 
should  l)e  easy.  Rkno  H.  Sai.ks. 

Hulle,  Mont. 


An  Apology 

A  contributor  writes  us  in  submitting  his  latest:  "As 
you  know,  I  have  l)een  ver>'  much  occupied  for  the  lft.si 
six  months  or  more  in  getting  married  anil  settling 
down  after  that.  1  am  glad  to  say  that  all  thai  is  over 
now."  Settled  and  glad  it  is  all  over!  Hut  it  i.sn't. 
Like  copper,  a  man  must  exiierience  several  blows  after 
settling  before  it  can  truly  be  said  that  he  is  really  con- 
verted. But  that  does  not  mean  that  he  is  99  per  cent. 
Some  blister  is  liadly  gassed  and  runs  as  low  as  Oa..1. 
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Alteration  in  a  Ventilation  Shaft 

Placing  a  Reinforced-Concrete  Divider  in  an  Alabama  Shaft,  Used  for 
Ventilation  Purposes,  Without  Interruption  to  the  Fan  Service — Good 
Progress  Was  Made  and  Costs  Were  in  Keeping  With  Current  Prices 

By  J.  H.  Stovel* 

Written  for  Engineering  and  Mining  Journal 


EARLY  in  1920  it  was  necessary  to  increase  the 
ventilation  at  the  Mulga  coal  mine,  of  the  Wood- 
ward Iron  Co.  at  Mulga,  Ala.  The  company's  No. 
2  shaft,  12  ft.  X  24  ft.,  three-compartment,  originally  a 
hoisting  shaft,  was  used  for  ventilation  only,  two  com- 
partments being  downcast  and  one  compartment  upcast. 
The  shaft  timbers  were  badly  rotted,  and  the  loss  of  air 
between  the  upcast  and  downcast  was  heavv-  It  was  de- 
cided to  remove  the  shaft  timbers  entirely  and  to  build 
a  reinforced-concrete  wall  from  the  level  to  be  ventilated 
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PI^VN  AND  SECTION  OF  SHAFT  TIMBERS  AND  STAGE 

to  the  surface,  a  distance  of  225  ft.  This  work  was  done, 
under  contract,  by  the  E.  J.  Longyear  Co.  of  Minne- 
apolis, Minn. 

The  downcast  airway  was  changed  temporarily  to  the 
manway  slope  entry  of  the  mine.  The  upcast  feature  of 
the  shaft  had  to  be  maintained,  as  no  interruption  of 
the  fan  was  possible  without  shutting  down  the  mine. 
An  air  lock,  of  wooden  construction,  was  built  over  the 
two  previous  downcast  compartments,  trap  doors  being 
provided  in  the  floor  for  passage  of  the  bucket  and  a 
door  in  the  side  of  the  building  for  the  removal  of 
material. 

Stages  Uskij  in  Removing  Shaft  Timbers 

Owing  to  the  dangerous  condition  of  shaft  timbers, 
these  had  to  bo  removed  from  the  top  downward,  and 
the  stage  for  doing  this  work  had  also  to  Ijc  suitable  for 
the  later  work  of  building  the  concrete  wall.  The  form 
adopted  is  shown  in  Fig.  1  and  proved  excellent  for  both 
purposes.     The  main   portion   of  the  stage     that   part 

•Mlnlnit  .Suii^rlntoml'-ni.    V,    .1,    l.r.tiirycar  Cn. 


over  the  two  downcast  compartments — was  hung  in  the 
shaft  before  the  air  lock  was  completed.  It  was  sup- 
ported by  steel  cables,  operated  by  hand  winches.  When 
the  air  lock  was  completed,  the  partition  between  the 
upcast  and  downcast  compartment  was  torn  out  oppo- 
site the  stage,  thus  converting  the  entire  shaft  into  an 
upcast  airway  and  permitting  bolting  to  the  main  stage 
that  part  which  projected  into  the  original  upcast  com- 
partment. A  secondary  stage  was  hung  from  the  main 
stage,  about  62  ft.  below  it,  in  the  middle  compartment 
of  the  shaft,  and  an  opening  was  left  in  the  main  stage 
directly  above  it,  so  that  the  bucket  could  always  be 
lowered  to  it.  The  wire-mesh  screen  used  for  the  floor- 
ing of  the  stage  was  adopted  in  order  to  allow  a  free 
passage  of  air,  but  it  also  provided  a  safe  footing  for 
the  men. 

In  tearing  out  the  timbers,  the  stage  was  lowered 
until  the  lower  stage  was  about  three  feet  below  the 
dividers  of  the  set  to  be  pulled,  and  the  men  working 
on  the  lower  stage  chopped  or  sawed  the  dividers  out. 
The  guides  and  sealing  between  compartments  were 
then  torn  out,  loaded  into  the  bucket,  and  hoisted  to 
surface.  The  stage  was  then  lowered  until  the  upper  part 
was  about  three  feet  below  the  set  being  pulled.  The 
wall  plates  were  chopped  in  two,  and  then  it  was  only  a 
question  of  loading  timbers  into  the  bucket  and  hoisting. 
To  aid  in  loading,  the  bucket  was  kept  about  a  foot  below 
the  level  of  the  top  of  the  stage,  so  that  timbers  could  be 
slid  into  it  with  a  minimum  of  eft'ort.  The  crew  for  this 
work  consisted  of  a  foreman,  four  shaft  miners,  one 
lander,  one  hoistman,  one  teamster,  and  a  carpenter, 
who  was  kept  busy  sharpening  tools  and  building  forms 
for  the  concrete  work.  Normally  this  crew  could  pull 
two  sets  in  an  eight-hour  shift,  but  where  much  scaling 
was  necessary,  as  was  frequently  the  condition,  this  rate 
was  not  maintained.  Only  one  serious  obstacle  was 
encountered  on  the  way  down,  this  being  a  heavy  double- 
deck  cage  which  had  been  left  hanging  in  the  shaft. 
It  was  cut  into  sections  with  an  oxy-acetylene  torch. 

Panel  Forms  Obviate  Use  of  Spragging 

As  soon  as  the  level  was  reached  and  the  debris 
cleaned  out  the  concrete  dividing  wall  was  started. 
This  wall  was  eight  inches  thick,  with  -f-in.  round  iron 
bars,  placed  horizontally  and  vertically  at  about  two-foot 
centers,  for  reinforcing,  and  it  was  carried  up  in  the 
line  of  the  dividers  which  had  separated  the  upcast  and 
downcast  compartments.  The  forms  for  the  first  ten 
feet  of  wall  were  built  in  place,  a  .'?-ft.  x  5  ft.  opening 
being  left  in  the  liottom.  The  remainder  of  the  wall 
was  carried  up  by  means  of  wooden  panel  forms  14  ft. 
long  and  5  ft.  high.  To  place  the.se  panels  on  both  sides 
of  the  wall,  the  floor  of  the  stage  over  the  upcast  com- 
partment was  ripped  out  and  a  .small  stage  was  Viung 
from  I  hi'  framework  at  the  same  level  as  the  lower  stage 
in  the  middle  compartment.  The  panels  were  lowered 
by  slings,  attached  a  little  ofl"  center,  beyond  the  frame- 
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as  follows:  Forms,  $7.13;  placing  forms,  $11.88;  pour- 
ing concrete,  including  reinforcing  used,  $18.06;  removal 
of  forms,  $5.90 ;  or  a  total  cost  of  $42.97  per  cubic  yard. 
These  costs  are,  of  course,  not  comparable  to  ordinary 
concreting  costs,  but  should  be  of  interest  to  anyone 
considering  similar  work.  It  is  well  to  remember  also, 
in  connection  with  these  costs,  that  the  work  was  carried 
out  at  the  high  peak  of  prices,  both  in  labor  and  mate- 
rials. 


AIR  LOCK  AND  MIXER  AT  MULGA  SHAFT 

work  of  the  stage,  and  then  raised  into  a  horizontal 
position  and  set  in  place.  The  bottom  of  the  panel  which 
was  being  placed  was  fastened  to  the  top  of  the  one 
already  in  position  by  means  of  spikes  partially  driven 
in.  Spaces  between  panel  ends  and  the  sides  of  the 
shaft  were  boarded  up  and  caulked.  The  panels  were 
wired  together,  a  spacer  of  .^-in.  round  iron  eight  inches 
long  being  used  with  each  tie.  These  ties  and  spacers 
made  it  necessary  to  plumb  only  one  side  of  the  wall. 
As  soon  as  a  panel  was  finished  the  concrete  was  poured 
into  it,  for  it  was  found  by  handling  it  in  this  manner 
that  almost  no  spragging  was  needed  to  keep  the  wall  in 
place. 

A  gasoline-driven  mixer  was  set  up  close  to  the  shaft, 
and  the  necessary  sand,  gravel,  and  cement  were  hauled 
while  the  crew  was  busy  setting  forms.  The  mi.xer 
discharged  into  a  pipe,  inserted  through  the  air  lock 
into  the  shaft,  which  was  open  only  when  the  mixer  was 
discharging,  and  emptied  into  a  bucket  that  was  used 
to  lower  the  concrete  to  the  forms.  The  crew  for  con- 
creting and  setting  forms  consisted  of  a  foreman,  four 
shaftmen,  one  lander,  one  hoistman,  one  carpenter,  and 
a  teamster  and  helper.  Once  in  the  swing  of  the  work, 
this  crew  could  erect  and  pour  from  two  to  -three  sets 
per  shift,  and  on  one  occasion  completed  four  sets 
(twenty  feet)  in  that  time.  The  actual  concreting 
rarely  took  over  thirty-five  minutes. 

Only  fourteen  sets  of  panels  were  made,  necessitating 
.stripping  and  re-using.  This  work  was  interesting  only 
becau.<)e  of  the  manner  in  which  the  stage  wa.s  used  to 
accomplish  it.  The  stage  would  be  lowered  until  the 
framework  projecting  into  the  upcast  comparlment 
rented  on  the  concrete  wall.  One  set  of  winch  cables, 
supporting  the  stage,  was  taken  off  and  attached  to  the 
small  stage  in  the  upcast  compartment.  This  stage  was 
then  detached  from  the  main  stage  and  lowered  so  that 
men  working  on  it  could  strip  the  forms  and  lower  Iht-m 
to  the  bottom  of  the  compartment.  The  small  stage 
was  again  fastened  to  the  main  stage,  and  the  operation 
ri'peatpd,  on  the  other  sidi-  of  the  wall,  with  the  lower 
stage  ill  the  middle  compartment.  On  this  side,  how- 
ever, the  forms  were  hoisted  direct  to  surface,  aiul  then 
the  men  went  to  the  bottom  and  brought  the  forms  from 
the  other  side  of  the  wall  through  the  3-fl.  x  5-ft.  oiion- 
iiig,  which  had  been  left  in  the  wall,  and  these  were  then 
hoisted  to  the  surface.  The  crew  would  strip  "IT  thir- 
teen sets  (sixty-five  feet)  "f  panels  in  three  shifts. 

The  crew  was  employr-d  on  this  work  for  I^C  shifts, 
including  the  time  of  building,  and  Inter  tearing  down, 
till-  air  lock.  The  whole  nperation  was  carried  tliroiigh 
witlifiut  any  intorruptiniiM  lo  the  fan  service. 

The  coMta  per  cubic  yard  of  the  concrelmv  work  were 


Cost  of  Carbide  at  Mines 

Written  for  Engineering  and  Mining  Journal 

Quantities  and  costs  of  calcium  carbide  used  in  miners' 
lamps  are  presented  in  the  table.  The  figures  are  from  a 
Minnesota  iron  mine  and  were  taken  during  a  part  of 
1916.  At  the  time  the  mine  was  operated  on  three  eight- 

CONSUMPTION  OF  CARBIDE  IN  IXDERGROl'ND  MINING 

• — Cost  per  Shift — - 
per  Man 
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January 4,130 

February 4,664 

March 4,188 

April 3,806 

May 5,150 

June 2.635 

July 2,048 

.\ugUBt 2,767 

September 3,400 

October 4.000 


hour  shifts.  Carbide  then  sold  for  approximately  3c.  per 
lb.,  or  $60  per  ton.  It  is  now  $106  per  ton  in  the  region 
east  of  the  Mississippi  and  north  of  Chattanooga,  and 
$126  per  ton  in  the  Western  States. 

In  the  illustration  graphic  representation  of  carbide 
costs  on  the  basis  of  1,000  and  100  shifts  is  given  for 
rates  of  consumption  ranging  from  0.35  lb.  up  to  0.5  lb. 
per  man-shift.  In  the  table  the  last  column  has  been 
figured  on  the  basis  of  carbide  at  $106  per  ton  for  pur- 
poses of  comparison. 
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Federal  Tax  Reform  and  the  Mining  Industry 

Government  Must  Solve  Problems  Without  Material  Reduction  in  Revenue     Unanimous  Op- 
position Testifies  to  Excess-Profits  Tax  Defects — Other  Ways  of  Taxing  Corporation 
Profits  Proposed — General  Sales  Tax  Defective 

By  Robert  G.  Wilson 

Wiitt.-n  foi-  Kur/iiiei  inifi  and  Minino  Joiinitil 


UNCOMFORTABLE  and  ofttimes  distressing 
experience  with  war-time  taxes  has  forced  recog- 
nition of  the  fact  that  Federal  taxation  is  a 
science  still  inexact  in  practice  if  not  in  theory,  and 
that  the  swollen  revenue  requirements  of  the  Govern- 
ment, with  the  resulting  need  for  more  equality  in 
the  assessment,  have  made  this  science  a  highly  complex 
and  technical  branch  of  political  economy. 

The  present  situation  is  a  flux,  a  process  of  experi- 
mentation and  struggle  for  the  elusive  ideal  of  tax 
distribution.  Revision  of  the  statutes  is  inevitable, 
not  merely  to  eliminate  the  laws  of  expediency  justi- 
fiable only  under  the  emergencies  of  actual  war,  but 
also  to  refine  and  improve  the  operation  of  the  more 
acceptable  devices.  There  is  the  further  consideration 
of  the  concern  of  the  Government,  in  the  period  of 
deflation,  for  its  revenue.s,  now  dependent  upon  inflated 
profits  that  to  a  large  extent  no  longer  exist.  We  may 
well  interest  ourselve.s  merely  in  the  nature  and  effect 
of  revision.  Legislative  action  is  made  certain  by  the 
pressing  necessities  of  the  Government  itself. 

However  urgent  the  need  for  reform,  the  forthcom- 
ing changes  cannot  be  viewed  by  industry  without  some 
apprehension.  We  are  told  by  officials  in  high  places 
that  there  can  be  no  material  reduction  of  the  tax 
volume  for  several  years ;  that  the  repeal  of  the  excess- 
profits  tax  and  modification  of  the  operation  of  the 
income  tax  are  contingent  upon  finding  other  sources 
for  compensatory  revenue,  or  upon  increasing  the  rates 
of  taxes  remaining  upon  the  statutes.  It  is  probable 
that  the  income-tax  rates  will  be  advanced.  The  total 
appropriations  of  the  last  Congress  were  $4,859,890,- 
.327.30  for  the  fiscal  year  ending  June  30  next.  The 
present  session  has  been  asked  for  but  $200,000,000  less 
for  the  year  ending  in  1922. 

The  last  few  years  have  clearly  revealed  that  pros- 
perity has  a  tendency  to  make  for  heavy  taxation,  and, 
inversely,  heavy  taxation  retards  industrial  activity  upon 
which  prosperity  depends.  It  is  a  somewhat  dismal 
augury  for  the  future  and  must  lead  to  the  conclusion 
that  only  by  restricting  the  volume  of  taxation  to  the 
ab.solute  minimum  retjuired  for  national  welfare  can  the 
Government  expect  the  co-operation  essential  to  a  suc- 
cessful program  of  rehabilitation.  This  may  be  said  to 
be  particularly  ap[)licable  to  co-operation  from  an  indus- 
try which  could  readily  postpone  the  development  and 
conversion  of  natural  resources  to  a  mor6  profitable 
period,  and  do  so  under  economic  pressures  even  now 
."lufficient. 

Taxation   Hkyond  Ckrtain    Point  Causes 
Dkckease  in  Yield 

EconomiHts  agree  that  there  i."*  a  saturation  point  in 
taxation,  which  if  overstepped  causes  a  decline  in  total 
yield.  It  is  this  consideration  that  will  partly  influence 
Congress  in  the  probable  abolition  of  the  excess-profits 
tax  and  reuuction  of  surtaxes.     Its  import  should  also 


be  acknowledged  in  any  movement  toward  increase  of 
the  income  tax,  one  effect  of  which  must  inevitably  be, 
with  the  elimination  of  the  excess-profits  tax,  the  shift- 
ing of  part  of  the  obligations  of  the  highly  profitable 
enterprise  to  the  less  profitable. 

The  mining  industi'y  has  unqualifiedly  supported  the 
movement  to  abolish  the  excess-profits  tax.  "Excess 
profits,"  even  profits  in  excess  of  the  narrow  and  non- 
discriminating standard  of  the  existing  law,  are  now 
rarely  resulting  from  mining  operations,  particularly 
metal  mining.  The  war  brought  temporarily  increased 
income,  which  has  subsided,  but  it  also  brought  increased 
costs,  which  remain.  We  fine,  on  the  one  hand  invested 
capital  augmented  by  reinvested  profits,  and  on  the  other 
decreased  current  income,  with  the  result  that  the 
majority  of  even  the  most  substantial  mining  companies 
now  find  their  net  taxable  receipts  equivalent  to  less  than 
8  per  cent  of  the  total  capital.  So  far  as  the  business  of 
mining  is  concerned,  the  return  to  normalcy  has  already 
resulted  in  most  instances  in  a  situation  distinctly  sub- 
normal. Metal  prices  have  dropped  with  a  suddenness 
that  has  accentuated  rather  than  relieved  the  economic 
stress  of  the  nation. 

Mining  Industry's  Opposition  to  Excess-Profits 
Tax  Creditable 

As  the  Engineerinxi  and  Mining  Journal  recently  said 
of  another  matter,  we  are  primarily  interested  in  our 
own  industry,  believing  that  public-spiritedness  begins 
at  home.  Repeal  of  the  excess-profits  tax  probably  means 
an  increase  in  the  rate  of  income  taxes  which  even  the 
concern  with  the  narrowest  margin  of  prof'.t  is  obliged 
to  pay,  and  the  obvious  corollary  is  that  a  larger  tax 
payment  by  most  companies  must  be  the  immediate 
consequence.  Yet  the  excess-profits  tax  is  abnormal  and 
has  no  place  in  practical  affairs.  Perhaps  no  Federal 
statute  has  ever  been  more  generally  decried  by  the 
business  community.  The  virtually  unanimous  opposi- 
tion is  proof  of  its  defects.  Nevertheless,  it  must  enure 
to  the  credit  of  the  mining  industry  that  even  those 
operators  who  can  obtain  no  relief  from  its  suppression, 
l)ut,  on  the  contrary,  will  find  their  ()l)ligations  increased, 
have  unhesitatingly  joined  in  the  demand  for  repeal. 
It  is  one  answer  to  those  who  have  ijrotested  that  the 
industry  is  pulling  too  hard  for  its  special  interests,  and 
these  who,  upon  false  and  ignorant  premises,  have  cried 
"discrimination"  because  the  revenue  laws  finally  contain 
special  provisions  applicable  to  mining,  provisions  which 
ni(!rely  permit  the  taxation  of  income  rather  than  capital 
under  income-lax  laws. 

No  real  adjustment  of  the  Federal  svsleni  of  taxation 
can  be  accomplished  at  the  present  short  session  of  Con- 
gress, although  hearings  have  been  started  before  the 
House  committee.  The  program  is  concerned  more  with 
appropriations  for  the  spending  of  money  than  with 
legislation  for  raising  it.  The  popular  demand  is  for  no 
mere  temporary  compromise  of  the  existing  difficullies. 
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but  for  a  stabilized  system  which  will  readily  lend  itself 
to  simple  adjustment  by  changes  in  rates  from  time  to 
time,  without  necessity  for  constant  changes  in  basic 
methods.  It  is  doubtful  whether  there  would  be  suf- 
ficient time  for  true  tax  reform  before  March  4,  even 
were  all  other  business  set  aside.  Perhaps  as  a  com- 
promise the  present  Congress  will  enact  H.  R.  14,198,  a 
bill  which  passed  the  House  at  the  last  session  and  which 
is  designed  to  facilitate  the  administration  of  the  Rev- 
enue Act  of  1918,  and  some  means  may  be  adopted  to 
effect  an  early  clearance  of  accumulated  war  tax  settle- 
ments. 

Modification  of  the  revenue  laws  is  not  the  only  or 
the  most  urgent  taxation  problem.  The  most  imperative 
need  of  the  moment  is  a  definite  determination  of  the 
liability  of  each  taxpayer  for  prior  years. 

The  American  Mining  Congress,  mindful  of  the  gen- 
eral uncertainty  of  business  as  well  as  with  particular 
thought  for  the  inherently  complex  problems  of  the 
mining  industry,  has  recommended  legislation  authoriz- 
ing the  appointment  of  a  temporary  board  of  ten  special 
commissioners  of  revenue,  vested  with  sufficient  author- 
ity to  clear  up  the  situation.  Such  a  board  would  only 
pass  upon  the  unsettled  cases  consequent  upon  the  war- 
time period  of  1917  to  1919,  inclusive,  and  would  have 
the  power  not  now  reposed  in  the  Revenue  Bureau  to 
compromise  in  simple  equity.  It  is  a  fact  that  in  many 
instances  a  proper  assessment  of  tax  is  impossible 
under  literal  application  of  the  law.  The  administrative 
effort  required  of  the  authorities  has  in  these  cases 
merely  resulted  in  alternate  concessions  and  denials,  or 
arbitrary  interpretations  frequently  contested  by  the 
taxpayer.  The  natural  outcome  will  be  endless  litiga- 
tion unless  steps  be  taken  to  dispose  of  the  disputes 
otherwise. 

Thi.s  special  V)oard  should  have  the  additional  power 
to  postpone  payment  of  taxes  for  reasonable  periods  or 
to  provide  for  payment  in  instalments  where  deemed 
necessary  to  prevent  undue  hardship  on  the  taxpayer. 
Final  settlement  of  cases  would  be  aided  by  provision 
for  an  agreement  between  the  board  and  the  taxpayer, 
which,  under  the  necessary  statute,  would  forever  pro- 
hibit litigation,  except  upon  a  showing  of  fraud  or 
misrepresentation  of  fact.  The  plan  simply  provides  an 
effective  means  of  relieving  the  existing  situation,  much 
in  the  same  manner  as  the  claims  of  citizens  against  the 
War  and  Navy  (lei)artments  were  cleared  under  sud- 
denly terminated  war  contracts.  It  becomes  a  part  of 
the  general  effort  to  clean  up  and  forget  the  "hang- 
overs" of  war.  Considerable  advantage  to  the  (Jovern- 
ment  itself  would  result  from  additional  revenue  realized 
in  a  time  of  urgent  need.  The  cost  would  amount  to 
but  a  fraction  of  the  saving  in  intei-est  alDne. 

Propo.ski)  Board  Siioui.n  Inciaihk  Tiiosk  Famimui 
WITH  Mining  Industry 

It  is  highly  desirable  that  at  least  three  niembiMs  of 
the  profiosed  Kefleriil  board,  without  necessarily  directly 
representing  the  mining  itidustry,  should  be  thoroughly 
conversanl  with  the  prnclices  and  problems  of  iiilnenil 
oxtrBction  aiul  metal  nuinufucturing.  I'erhups  a  guide 
lo  the  respective  professmnal  (|ualifications  and  indus- 
trial representation  may  be  found  in  Ih*-  prnpnrlionnte 
pnyment  of  tuxes.  A-*  nearly  as  ascertainalilf,  tlie 
niinenil  and  snielting  industries  contribute  at  least  IH 
per  cent  and  metal  nuiinifacturing  appniximHtely  tin- 
name  percentage,  or  a  tolid  in  exreMH  of  one-third  ni  tbr 
total    Federal    taxei*.      This,    however,    Ik    not    the    ni;l\ 


criterion.  The  mining  industry  has  many  problems 
peculiarly  its  own,  but  it  also  contends  with  virtually 
all  of  those  met  in  other  industries.  Accountants,  law- 
yers, and  specialists  familiar  with  the  taxation  of  the 
agricultural  or  agricultural  products  industry,  for  in- 
stance, would  probably  not  feel  qualified  to  pass  upon 
complicated  mining  cases,  but  specialists  chiefly  versed 
in  mining  could  readily  be  called  into  consultation  in 
matters  affecting  other  lines.  The  scope  of  the  board 
must  be  broad. 

There  is  in  this  proposal  no  reflection  upon  the  per- 
sonnel of  the  Revenue  Bureau,  which  is  laboring  under 
the  difficulties  of  red  tape,  insufficient  forces,  and  lack 
of  authority.  It  has  simply  faced  a  task  that  requires 
more  than  ordinary  means  and  methods  of  tax  adminis- 
tration. 

Other  Forms  of  Corporation-Profits 
Tax  Proposed 

Looking  to  the  future  of  taxation,  it  is  likely  that  the 
laws  will  be  revised  at  a  special  session  called  under  the 
new  administration.  Without  assuming  prophecy,  one 
may  refer  to  the  most  probable  substitute  or  substitutes 
for  the  excess-profits  tax  and  means  of  modifying  the 
income  tax.  The  Secretary  of  the  Treasury  recom- 
mended to  Congress  that  the  excess-profits  tax  be  re- 
placed by  another  form  of  corporation-profits  tax,  pref- 
erably a  tax  on  undistributed  profits,  or,  failing  that,  a 
"corporation  surtax"  at  a  flat  rate  as  a  partial  replace- 
ment. The  latter  would  become  virtually  the  equivalent 
of  an  increase  in  the  income-tax  rates.  In  addition,  the 
Secretary  suggested  increasing  excise  and  luxury  taxes, 
and  new  sales  taxes  upon  commodities  of  wide  distribu- 
tion, but  not  a  general  sales  or  turnover  tax.  Readjust- 
ment of  the  excessive  surtaxes  has  been  recommended 
for  the  reason  that  they  have  driven  wealth  into  tax-free 
securities,  thereby  eliminating  sources  of  revenue  most 
easily  tapped. 

The  recommendations  of  the  Secretary  of  the 
Treasury  clo.sely  approximate  the  proposals  of  the 
Allied  Tax  Committee  in  the  report  submitted  to  the 
National  Industrial  Tax  Conference  in  New  York  City 
in  October.  That  committee,  however,  distinctly  deter- 
mined upon  a  simple  increase  of  the  corporation-income 
tax  as  a  partial  replacement  of  the  excess-profits  tax. 
rather  than  a  tax  upon  undistributed  profits.  The  latter 
in  many  instances  would  have  a  highly  ine<iuitable  ap- 
plication. It  could  not  fail  to  act  as  a  penalty  upon 
reinvestment  in  necessary  industrial  exv^ansion,  even 
now  restricted  by  other  tax  measures  and  economic 
influences  in  general. 

The  position  is  taken  by  many  that  with  economy  in 
iJovernmental  expenditures,  increased  tariff,  and  other 
changes  Congress  could  dispense  with  tlie  exi  ess-prolits 
tax  and  re<iuire  no  substitute.  Tax  .students,  however, 
are  endeavoring  to  preserve  .some  sort  of  balance  be- 
tween the  incorporated  and  unincorporated  forms  of 
busineas.  Relatively  high  surtaxes  upon  personal  in- 
comes will  remain  in  the  law,  however  they  may  bo 
adjusted,  and  the  removal  of  all  corporation  surtaxes 
would  necessarily  penalize  the  imlividuul  and  the  part- 
nership. There  is  also  the  ever-present  sentiment  that 
a  premium  should  l>e  paid,  beyond  the  more  or  less 
nominal  capital-slock  tax.  for  the  privileges  conferred 
upon  corporal lonH. 

The  much-dincussed  sales  or  turnover  tax  Mill  has 
defendern,  despite  its  desertion  by  many  of  :he  original 
advocates.     In  fact,  the  question  of  a  K'liinal  sales  tax 
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or  a  combined  increase  in  income  and  limited  excise 
taxes  may  become  the  principal  taxation  issue  in  Con- 
gress. The  complications  of  the  present  system  have 
caused  a  demand  for  simplicity,  and  relative  simplicity 
is  the  chief  virtue  of  a  sales  tax,  if  there  be  virtue  in  it. 
However,  simplicity  is  not  a  concomitant  of  equity  in 
taxation,  particularly  billion-dollar  taxation.  No  simple 
device  of  general  application  can  permit  of  even  approxi- 
mately equitable  levies  upon  so  complex  an  industry  as 
mining,  for  instance.  Many  forms  of  sales  taxes  have 
been  proposed,  but  the  most  organized  propaganda  is 
that  which  supports  a  flat  duty  of  1,  li  or  2  per  cent 
upon  all  turnovers  of  commodities,  services,  and  prop- 
erty in  general.  It  is  intended  as  the  only  tax  on  "busi- 
ness," although  graduated  taxes  upon  personal  incomes 
would  remain.  A  sales  tax  to  this  extent  has  little 
chance.  Congress  is  unlikely  to  rescind  all  corporation 
taxes,  including  those  founded  upon  approved  principles, 
to  undertake  a  dubious  experiment. 

General  Sales  Tax  Defective 

The  chief  defect  of  the  general  sales  tax,  and  it  is  a 
glaring  one,  is  that  it  ignores  the  capacity  of  the  tax- 
payer to  meet  the  obligation  imposed.  If  it  could  not  be 
shifted  to  the  consumer,  as  frequently  would  be  the 
case,  it  would  rest  upon  one  of  the  poorest  determinants 
of  tax  liability,  gross  income.  If  it  were  shifted  it 
would  bear  upon  the  necessities  of  the  masses  at  the 
same  rate  as  upon  the  luxuries  of  wealth.  The  political 
aspects  are  obvious.  The  proponents  of  the  sales  tax 
hold  that  it  will  be  shifted,  and  that  the  existing  excess- 
profits  tax  is  passed  on  to  the  consumer.  The  extent 
of  the  latter  practice  is  in  dispute  and  will  never  be 
proved,  but  if  it  be  so,  it  is  a  poor  substitute  that 
accomplishes  the  same  result. 

A  well-administered  income  tax,  as  a  single  measure, 
is  the  nearest  approach  to  a  true  equalizer  of  the  tax 
burden,  particularly  a  burden  as  heavy  as  that  now 
imposed.  It  is  true  that  the  country  has  rushed  to 
the  extremes  of  direct  income  taxation  and  that  a  wider 
distribution  would  have  many  advantages,  but  that  can 
be  better  regulated  through  exci.ses  upon  luxuries  and  a 
few  commodities  of  general  use.  Appreciable  as  the 
revenue  would  be  in  the  aggregate,  the  small  individual 
contribution  would  inflict  no  real  hardship. 

Nowhere  would  a  general  sales  tax  have  more  un- 
certain, capricious  and  inequitable  effect  than  upon 
mining  and  all  of  the  so-called  wasting  industries.  It 
would  distribute  the  burden  widely  but  not  wi.sely. 
The  tax  would  apply  in  the  periods  of  exploration  and 
unprofitable  operation,  when  "ability  to  pay"  had  not 
developed,  at  the  same  rate  as  upon  successful  ventures. 
The  low  rate  of  the  proposed  sales  tax  is  deceiving.  The 
pyramided  effect  of  the  .shifting  to  the  operator  of  even 
1  or  2  per  cent  upon  each  turnover  in  the  process  of 
manufacture  and  transportation  of  all  equipment  and 
supplies  essential  to  mining,  and  the  additional  tax 
upon  gro.ss  sales  that  rarely  could  be  shifted  in  turn, 
would  be  considerable  in  the  aKrregate. 

Revenue  Bureau  records  show  that  mining  and  the 
allied  indu.stries  have  been  paying  their  full  quota  of 
Federal  taxes.  It  is  not  likely  that  Ihe  sales  tax  would 
bring  a  reduction  of  the  total  obliKation.  "Ability  to 
pay"  has  been  found  an  acceptable  principle,  obnoxious 
only  when  excessive  in  application.  Krgo,  so  radical  a 
replacement  as  that  by  a  sales  tax  can  mean  but  an 
indiscriminate  scattering,    regardless   of  consequences. 


Ontario's  Nickel  Production  Curtailed 

During  the  first  nine  months  of  1920,  a  total  of  925,378 
tons  of  nickel  ore  was  raised  at  the  Creighton,  Murray, 
Garson,  Levack,  Bruce,  Victoria  No.  1,  and  Worthing- 
ton  mines,  according  to  the  Ontario  Department  of 
Mines.  Ore  smelted  at  Copper  Cliff,  Coniston,  and 
Nickelton  totaled  809,022  tons,  from  which  44,922  tons 
of  bessemer  matte  was  produced.  To  the  United  States 
and  Wales  31,800  tons  of  matte  was  exported,  and  12,531 
tons  was  treated  in  Canadian  refineries  at  Port  Col- 
borne,  Ontario,  and  Deschenes,  Que. 

At  the  beginning  of  the  year  smelting  of  nickel-copper 
ores  was  back  again  to  a  pre-war  basis  after  the  greatly 
curtailed  production  in  the  early  part  of  1919,  which 
followed  an  abnormally  large  output  in  1918.  Although 
production  increased  from  30,942  tons  of  bessemer 
matte  for  the  first  nine  months  of  1919  to  44,922  tons 
for  the  corresponding  period  in  1920,  conditions  since 
Sept.  30  have  considerably  reduced  this  rate  of  produc- 
tion. The  present  market  for  both  nickel  and  copper  is 
dull,  and  stocks  have  accumulated.  In  consequence,  the 
International  Nickel  Co.  of  Canada  was  obliged  to  cur- 
tail operations  both  at  Copper  Cliff  and  Port  Colborne 
on  Nov.  1  to  the  extent  of  25  per  cent. 

In  the  bulletin  for  the  half  year  ending  June  30  it 
was  stated  that  nickel-copper  matte  was  in  process  of 
treatment  at  the  new  refinery  of  the  British  America 
Nickel  Corporation  at  Deschenes.  Electrolytic  nickel 
and  copper  were  produced  during  the  latter  part  of  the 
nine  months'  period.  The  International  company  mar- 
kets a  considerable  part  of  the  nickel. 

During  the  period  135,023  short  tons  of  ore  was 
mined  by  the  Algoma  Steel  Corporation  and  Moose 
Mountain,  Ltd. 

The  furnaces  of  the  Standard  Iron  Co.  at  Deseronto, 
the  Midland  Iron  &  Steel  Co.,  and  the  Parry  Sound 
Iron  Co.  have  not  been  in  blast  since  June,  August,  and 
October,  respectively,  in  1919.  Four  stacks  were  oper- 
ated by  the  Algoma  Steel  Corporation  at  Sault  Ste.  Marie, 
two  by  the  Steel  Company  of  Canada  at  Hamilton, 
and  one  by  the  Canadian  Furnace  Co.  at  Port  Colborne. 
Of  a  total  of  1,036,229  tons  of  ore  smelted,  only  99,916 
tons,  or  9.64  per  cent,  was  of  Ontario  origin.  In  steel 
making,  252,797  tons  of  pig-iron  product  was  used.  The 
total  steel  output  at  Sault  Ste.  Marie  and  Hamilton  was 
525,084  tons,  worth  $19,253,470. 


Smelter  Production  of  Zinc 

The  production  of  primary  metallic  zinc  from  domes- 
tic ores  in  1920,  according  to  the  U.  S.  Geological  Sur- 
vey, was  about  419,000  tons  and  from  foreign  ores  about 
14,000  tons,  a  total  of  463,000  tons,  compared  with  452,- 
272,  13,471,  and  465,743  tons,  respectively,  in  1919.  Of 
the  output  of  domestic  zinc  in  1920  about  51,000  tons 
consisted  of  electrolytic  zinc,  as  compared  with  27,056 
tons  in  1919.  in  addition  to  primary  zinc  there  was  an 
output  of  about  20,000  tons  of  redistilled  secondary  zinc, 
compared  with  19,748  tons  in  1919,  making  a  total  sup- 
ply of  distilled  zinc  and  electrolytic  zinc  in  1920  of  483,- 
000  tons,  of  which  81,000  tons  was  high-grade  zinc, 
.'!4,000  tons  intermediate,  51,000  tons  select  and  brass 
.special,  and  .",17,000  tons  Prime  Western.  The  produc- 
tion of  the  corresponding  grades  in  1919  was  45,377, 
39,173,  140,917,  and  2r.0,024  tons,  respectively,  a  total 
of  485,491  tons. 
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Sidelights  on  the  Cyanidation  Process 

A  Tribute  to  the  Research  of  MacArthur  and  Jennings  Counter -Current 
Agitation  Advantages  Questioned — Is  Zinc  Dust  Better  Than  Shavings  for 
Gold  Ores?  —  Crowe  Process  the  Outstanding  Feature  of  Recent  Practice 

By  Alfred  James* 

Consulting  Mining  Engineer,  London,  England 


IT  IS  PROPER  to  note,  at  the  outset,  the  loss  the 
industry  has  sustained  by  the  death  of  John  S. 
MacArthur  and  Hennen  Jennings.  It  is  a  coin- 
cidence that  these  two  giants  of  our  industry,  brought 
together  by  my  work  in  South  Africa,  should  have 
died  within  a  few  days  of  each  other.  To  John  S. 
MacArthur  the  world  owes  the  invention  and  introduc- 
tion of  the  process  for  the  recovery  of  gold  from  refrac- 
tory ores  by  means  of  dilute  solutions  of  potassium 
cyanide.  But  it  owes  to  him  more  than  that;  to  his 
resolution,  optimism,  tenacity  and  industry  is  due  the 
evolution  of  a  process  free  from  the  unexpected  reactions 
which  doom  so  many  efforts.  The  methods  of  regenerat- 
ing foul  working  solutions  into  original  efficacy, 
including  the  gain  to  be  derived  from  the  use  of  sodium 
sulphide,  were  carefully  examined  by  him,  and  the 
information  obtained  was  freely  thrown  open  to  the 
industry. 

And  yet  to  me  it  is  doubtful  whether  the  large-hearted 
encouragement  and  enterprise  of  Hennen  Jennings  were 
not  of  almost  as  great  benefit  to  the   industry   as  the 
initial   work   of   MacArthur.      Up  to   1890   the   process 
had  not  been  hailed  with  enthu.siasm,  or  even  adopted 
by   any   outside   party,   except    in   one   or   perhaps   two 
instances,  for  the  treatment  of  small  lots  of  rich  con- 
centrate.    Following  on  my  widening  the  sphere  of  the 
process,  from  the  limited  field  of  the  treatment  by  costly 
agitation  in  small   vessels,  of  rich   refractory  ores   and 
concentrates,  into  the  cheap  gravitation  percolation  of 
fnot    so    very)    low-grade    tailings,    Hennen    Jennings 
offered   an   opportunity   of   treating   the   rich   Robinson 
tailings  on  such  advantageous  terms  as  enthused  me  to 
design  and  erect,  and  the  Gold  Recovery  Syndicate  to 
provide  the  funds  for,  the  largest  and  first  tailing  plant 
in    the   world.     Hennen   Jennings    was    big    enough    to 
realize  that  the  profits  to  be  derived  would  mean  enor- 
mous advantage  to   the   South    African    industry,   then 
faced  with  disaster  from  the  bottoming  of  the  oxidized 
ores.     He  obtained  the  required  results,  and  to  him   is 
due  the  unqualified  succes.s  of  the  South  African  gold 
field.s,  more  than  to  any  other  man.  with  the  possible  ex- 
ception of  Hermann  Eckstein,  who  was  also  a  great  man. 
The  main  value  of  a  patent  is  apt  to  be  the  fostering 
care  of  the  inventor  and  his  associates,  who  nur.se  the 
infant  through  all  it.s  weaknesses,  accidents  and  obstruc- 
tion.s  into  adolescence  and  vigorou.s  manhood.    Of  what 
use  is  it  to  belittle  Crowe's  discovery — to  which  1  refer 
later?    Belittle  it  and  it  dies;  encourage  Crowe  and  the 
industry  gains  immensely.     It  is  most  unfortunate  for 
South  Africa  that  with  the  departure  of  Hennen  Jen- 
nings the  big  mind  ceased  to  be  visible  in  local  coiitrr)!. 
An  examinatirui  of  the  Proceedings  of  local  societies  and 
of  the  local  journals  gives  food  for  serious  thought. 
Before  leaving  the  Rand  in  1891   I  had  shown,  at   the 
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Robinson  and  Salisbury  plants,  that  the  effluent  from  the 
zinc  boxes  should  not  carry  more  than  one  or  two  grains 
per  ton,  and  in  New  Zealand  we  had  confirmed  this. 
Why  then  should  the  Rand  have  retrograded  in  four 
years  to  the  position  disclosed  on  pp.  187,  291  and  297 
of  Vol.  I,  Jour.  Chem.  and  Met.  Soc.l 

From  time  to  time  I  have  asked  for  experimental 
investigation  into  matters  of  universal  interest  such  as : 

( 1 )  The  economical  limits  of  coarseness  of  feed  to 
tube  mills,  and  of  irregularity  and  size  of  mine  rock 
substituted  for  pebbles,  with  a  note  of  the  gain  or  loss 
resulting  from  this  practice   (1911). 

(2)  The  benefits  and  disadvantages  resulting  from 
heating  solutions:  Caldecott  showed  an  increase  in 
tonnage  amounting  to  20  per  cent  for  only  25  hp.  ( 1912). 

(3)  The  recovery  of  cyanide  from  solutions  of  great 
strength,  such  as  those  used  at  Pachuca. 

I  was  rewarded  by  figures  from  various  quarters  on 
the  second  topic  (see  pp.  86-91  "Cyanide  Practice,  1910 
to  1913")  and  on  crushing  costs,  but  it  seems  difficult 
to  obtain  the  other  figures  requested. 

Counter-Current  Agitation,  Solution  and 
Classification 

This  scheme  looks  attractive;  the  heavy  increase  in 
the  price  of  filter  cloth  is  all  in  its  favor;  but  its  advan- 
tages remain  to  be  proved  over  Rand  decantation  in 
costs,  recoveries,  or  lessened  quantity  of  solution  to  be 
precipitated:  Fames  (Trans.  A.  I.  M.  E.,  Vol.  LVII) 
states  3  parts  of  solution  to  1  of  ore.  It  certainly  should 
require  a  cheaper  plant,  less  attention,  and  less  power. 
But  the  handling  of  large  quantities  of  solution  per  ton 
treated  is  an  ob.jection.  It  is  not  merely  a  question  of 
a  cost,  with  zinc  dust  at  1  '-  per  pound,  or,  say,  2jd.  per 
ton  of  additional  solution  precipitated;  also  must  be 
considered  the  extra  cost  and  loss,  in  realizing  the  larger 
(|uantity  of  lower  value  zinc  precipitate  resulting  from 
the  utilization  of  double  or  three  times  the  amount  of 
zinc  dust  to  precipitate,  say,  3  dwt.  (0.15  oz. )  of  gold 
from  two  or  three  tons  of  solution  instead  of  from  one 
ton.  In  this  connection  I  reproduce  a  sentence  from 
this  review  for  1909:  "What  the  industry  is  set  on 
obtaining  is  a  high  extraction  with  the  handling  of  only 
one  or  at  most  two  tons  of  solution  per  ton  of  dry  slime 
treated." 

Precipitation  of  Gold 

The  Crowe  process  is  the  one  outstanding  novelty 
advanced  during  the  war.  It  goes  back  to  early  practice, 
the  (■xhiiuslion  by  vacuum  of  all  solutions  after  lixivia- 
tion  and  pri(n-  to  jirecipitation,  as  adojiled  in  every  plant 
known  to  me  which  was  laid  down  by  the  patentees  and 
their  trained  chemists  during  the  whole  life  of  the 
patents.  In  all  early  plants  solutions  to  be  precipitated 
were  led  t<>  the  precipitation  boxes  protected  from  access 
of  air:  the  effluent,  on  the  contrary,  was  always  arranged 
to  cascade    from   a    height    into   the    sumps.      In    the.se 
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notes  for  1911  I  referred  to  the  zinc-dust  precipitation 
then  being  so  energetically  pushed,  as  resulting  in  the 
formation  of  impure  precipitate.  N.  Herz  (p.  140  to 
143,  Vol.  LII,  Trans.A.I.M.E.)  shows  impurity  of  from 
8.5  to  21  per  cent  introduced  with  zinc  dust  as  against 
1.32  per  cent  total  impurities  in  commercial  zinc  shav- 
ing ( Laminoirs  a  Zinc  d'Engis),  and  the  special  zinc  I 
originally  advocated  in  "Cyanide  Practice"  was  superior 
to  this.  My  criticisms  were  not  openly  accepted,  but 
obviously  they  were  based  on  fact  and  were  taken  to 
heart;  otherwise  why  the  production  of  oxide-free  "Mer- 
rillite"  to  replace  ordinary  zinc  dust? 

The  Crowe  advertisement  places  on  record  the  heavy 
consumption  of  zinc  by  the  zinc-dust  process,  even 
where  complete  precipitation  is  not  attempted — in  spite 
of  the  obvious  evils  of  circulating  only  partly  precipi- 
tated solutions.  In  "Cyanide  Practice"  I  gave  a  con- 
sumption for  South  Africa  of  2.5  oz.  of  zinc  per  ton  of 
gold  ore.  But  the  South  African  consumption  has  per- 
force been  high  owing  to  the  local  practice  of  destroying 
by  acid  a  large  amount  of  zinc  at  each  clean-up.  In 
India  the  consumption  varies  from  1!  to  H  oz.  per  ton 
treated.  It  is  obvious  from  Crowe's  results  that  the 
consumption  of  0.407  lb.  per  ton  of  ore  should  never 
have  been  permitted.  Ought  not  Crowe's  figure  of  0.191 
lb.  to  be  reduced  to  at  least  0.17  lb.  (African  practice) 
or  more  accurately  0.07  lb.  (Indian  practice)  by  rever- 
sion to  zinc  .shaving? 

Operators  should  not  be  blinded  by  publication  of 
consumptions  per  ton  of  solution  instead  of  per  ton  of 
ore,  which  is  the  ultimate  basis  for  records  of  costs. 
Otherwise  a  mill  using  five  of  solution  to  one  of  ore 
may  thus  be  made,  at  0.04  ib.,  to  show  a  lower  zinc  con- 
sumption than  when  using  two  and  one-half  of  solution 
to  one  of  ore  and  showing  0.06  lb.  per  ton  of  solution. 

The  position  is  summed  up  by  W.  A.  Caldecott  ( Trans. 
A.  I.  M.  E..  Vol.  LII,  p.  69),  who  stated  that  "actual 
recovery  of  the  gold,  and  not  merely  e.xtraction  from  the 
ore,  is  the  true  objective.  .     .     Long  experience  has 

emphasized  the  desirability  of  maintaining  the  mill  serv- 
ice water  as  free  from  gold  as  possible  ...  if  mys- 
teriou.s  shortages  of  gold  are  to  be  avoided." 

Bosqui  had  already  stated  (idem,  p.  57)  apropos  his 
attempt  to  displace  zinc  (shaving)  boxes  at  the  New 
Modderfontein  by  the  Merrill  zinc-dust  process:  "The 
resultant  gold-bearing  weak  or  slime  solution  is  com- 
paratively simple  in  composition,  with  a  very  low 
metallic  and  cyanide  content  which  rendered  it  extremely 
difficult  to  precipitate  satisfactorily  on  zinc  dust  without 
additions  of  cyanide  and  lead  acetate.  Various  meas- 
ures were  tried  .  .  .  I)ut  without  success;  and  at 
this  plant  it  was  finally  decided  to  revert  to  the  older 
zinc-shaving  method." 

Again    (p.  57):     "   inc  dust     .  .     requires  num- 

care  in  manipulation  than  the  zinc-shaving  mi'thixl.  is 
liable  to  erratic  lluctuations  in  efficiency  without  assign- 
able cause,  and  re(|uires  the  use  of  stronger  solutions 
than  are  actually  needed  for  dissolving  purposes." 

On  the  other  hand,  Herz  {iiUni,  p.  i:?9»  claims  that 
"zinc  dust  has,  with  silver  solutions,  an  efficiency  double 
or  treble  that  with  gold  solutions";  and  his  paper  on 
zinc-du.st  precipitation  ruritains  food  for  reflection  and 
matter  for  continued  reference.  It  offers  justification 
for  the  adoption  of  zinc  dust  for  the  precipitation  of 
silver  from  its  solution;  u  justification  I  have  yet  to  tind 
in  the  ra.se  of  gold,  where  a  thoroughly  eflkient  process 
has  Htoojl  the  fe."«t  of  yejirs,  and  has  proved  superioi-  lo 


every  method  brought  against  it.  Because  the  inventor 
of  the  zinc  box,  who  happens  to  be  me,  did  not  patent 
it,  or  stick  his  name  to  it,  or  seek  royalties,  license  or 
payment,  but  made  a  free  present  of  it  to  the  industry, 
it  has  been  worth  the  while  of  no  one  to  protect  the 
industry  against  the  claims  of  those  who  have  endeav- 
ored to  supplant  it,  with  the  results  now  admitted  by 
the  Homestake  and  Portland  metallurgists. 

The  zinc-dust  claim  to  an  entire  clean-up  is  disposed 
of  by  such  statements  as  that  of  A.  H.  Jones  (Vol.  LII, 
Trans.  A.  I.  M.  E.,  p.  117)  regarding  his  pai-tially  pre- 
cipitated working  solutions.  Is  it  not  a  confession  of 
waste  that  acid  should  so  generally  be  used  in  the  zinc- 
dust  clean-up? 

In  the  discussion  on  Kirke  Rose's  paper  on  the 
volatilization  of  gold  i  Tran.^.  Inst.  Min.  &  Met..  March 
20,  1919),  Sulman  shows  the  heavy  gold  losses  en- 
countered in  his  use,  at  Day  Dawn,  We.stern  Australia, 
of  zinc  fume  as  a  precipitant,  and  the  effort  he  made 
to  overcome  this.  Picard  later  had  a  similar  experience 
at  Deloro,  and,  to  avoid  this,  briquetted  the  precipitate 
with  syrup.  But  the  adoption  of  zinc  dust  distilled  in 
a  reducing  atmosphere,  plus  the  use  of  the  Crowe 
process,  has  so  increased  the  purity  of  the  precipitate 
as  to  render  fusion  once  more  possible  without  previous 
acid  treatment. 

Precipitation  of  Silver 

The  efficiency  of  the  standard  process  for  the  precipi- 
tation of  gold  by  zinc  shaving  does  not  blind  me  to  the 
point  raised  by  Herz.  Solutions  used  in  the  extraction 
of  silver  are  so  much  stronger  in  cyanide,  so  high  in 
alkalinity,  so  much  richer  in  metal  content,  that  one  is 
forced  to  the  use  of  much  thicker  shaving  than  that  used 
with  gold,  or  to  some  other  method  of  moderating  the 
violence  of  the  reaction  in  the  zinc  boxes,  with  conse- 
quent heavy  consumption  of  reagent  and  mechanical  loss 
of  fine  precipitate.  In  the  precipitation  of  extremely 
dilute  solutions  of  gold  it  is  ideal  to  have  an  excess  of 
zinc  in  such  form  as  effectively  to  precipitate  the  gold 
without  wasteful  reaction — that  is  accomplished  by  the 
present  zinc-shaving  system.  In  the  precipitation  of 
strongly  alkaline  solutions  of  silver  it  is  ideal  to  have  so 
little  zinc  as  shall  give  the  most  effective  precipitation 
possible  without  wasteful  reaction — that  is,  not  accom- 
plished by  the  fine  zinc-shaving  method.  Merrill's  zinc- 
dust  process  has  the  advantage  of  a  well-developed  modus 
operandi  using  a  deficiency  of  :'.inc;  although,  a.s  1  have 
previously  stated  (these  notes.  1910),  I  prefer  Colbath's 
modification.  The  placing  in  the  market  of  zinc  dust  of 
high  purity  removed  one  of  the  worst  objections  to  the 
use  of  the  process  on  silver  ore. 

A  great  objection,  avoided  by  Colbatli.  to  the  Merrill 
method,  is  the  circulation  of  only  partly  precipitated 
solutions.  To  circulate  such  solutions  in  ore  containing 
"fills"  and  decomposed  sulphides  is  simply  to  invite  loss. 

I  have  referred  to  the  Crowe  process  as  the  outstand- 
ing feature  of  the  last  few  war-laden  years.  I  can  quite 
understand  why  some  should  inveigh  in  print  at  the 
Patent  Office,  but  why  should  not  a  nniii  be  allowed  to 
derive  benefit  from  his  application,  to  ;i  new  purpo.se, 
of  an  old  known  apparatus  or  method?  I  introduced  the 
vacuuni  chamber  to  the  cyanide  process;  I  had  no 
thought  but  of  a.ssisting  filtration,  nor  until  Crowe's 
message  had  I  knowledge  from  any  one  of  the  great 
benefit.s  which  he  has  since  proved  to  result  from  the 
application   of   his   method.      Advantage   should   not    lie 
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taken  of  an  inadequate  patent  law,  but  due  reward 
should  be  given  to  the  man  who  has  done  so  much  to 
improve  zinc-box  practice  and  to  relieve  operators  of 
the  worry  resulting  from  white  precipitate  and  other 
troubles.  The  results  reported  from  Mexico  and  else- 
where are  remarkable.  At  one  mine  I  find  no  saving  in 
cyanide  but  an  extraordinary  reduction  in  the  consump- 
tion of  zinc  to  less  than  one  kilo  of  zinc  to  one  of  silver. 
This  may  be  overdone.  The  partly  precipitated  solutions 
at  this  mine  carry  double  their  previous  silver  content. 
It  will  probably  pay  to  use  a  little  more  zinc  and  to 
lose  a  little  less  silver  in  circulation.  But  just  as  the 
dilution  of  solution  was  for  a  time  overdone  at  the 
Robinson  without  detriment  to  the  cyanide  process  itself, 
so  the  heavier  silver  content  of  certain  solutions  at 
Pachuca  is  no  detriment  to  Crowe's  discovery.  The 
least  amount  of  zinc  for  the  greatest  recovery  of  silver 
will  adjust  itself  in  time. 

The  shortage  of  cyanide  has  induced  large  operators 
to  purchase  a  low-grade  cyanide  produced  from  cyana- 
mide.  J.  G.  Kirchen  states  his  experience  with  this 
material  (see  Eng.  and  Min.  Journ.,  Sept.  25,  1920)  on 
a  month's  run.  I  hope  Mr.  Kirchen  will  follow  by  giv- 
ing his  experience  on  at  least  a  year's  run.  Faced 
at  the  outset  with  low-grade  cyanide,  works  were 
erected,  patents  purchased,  chemists  of  world  fame 
employed,  and  ultimately  an  almost  chemically  pure 
article  was  produced.  The  proper  remedy  for  a  shortage 
of  high-grade  cyanide  is  surely  greater  production 
rather  than  the  substitution  of  a  low-grade  compound, 
introducing  much  undesirable  material. 

Mexican  Costs 

By  the  courtesy  of  T.  Skewes  Saunders  I  am  able  to 
give  some  present-day  costs  at  the  Dos  Estrellas. 

CO.STS    AT   THE   DOS   ESTREI>LAS    MILL 
Milling,    1.20    in    pesos    per    metric    ton.      Cyanlding,    2.00.      On    a 
basis  of  1.000  tons  per  diem;  or  3.20  pesos  per  ton  from  breaker 
bins  to  bullion  bars. 

Crushing    (Blake)    0.0024       Handling  slime  and  solu- 

■WeieMng  and  sampling.  0.0208  lions    0.1271 

Stamping    0.2814        Clarifying  solutions    .  . .  0.0215 

Tube    mills 0.5987       Butters   filter    0.1570 

Classifiers    0.0839        Precipitation      ( .Vlerrill- 

Tube-miU  rock   0.0208  Crowe)    0.3441 

Laboratory    0.0211       KCN     (and    otlier    re- 
Thickeners     0.0170  agents)      0.7956 

Agitation   0.1301       Concentration    0.0253 

To  these  costs  are  to  be  added,  general  expenses,  taxes,  and 
marketing  of  bullion. 

The  description  of  Bosqui's  New  Modderfontein  mill  by 
Weston  (Enf/.  and  Min.  Journ.,  .Ian.  24, 1920,)  reminded 
me  of  the  publication  by  Bosqui  of  his  paper  in  Vol.  LII, 
Trans.  A.  I.  M.  E.  At  that  time  I  was  unable  to  read 
the  paper  or  to  comment  on  it,  but  I  deprecate  most 
strongly  the  unfairness  of  the  practice  observable  in 
certain  writings  which  seem  directed  to  create  an  im- 
pression that  the  cyanide  process  grew  up,  like  Top.sy, 
without  the  care  or  attention  of  anyone,  until  it  had 
achieved  such  great  success  as  to  cause  large  companies 
to  be  formed  in  Africa,  Australia  and  America  for  the 
working  of  it,  had  .settled  the  future  of  South  Africa, 
and  had  converted  both  the  enthusiastic  champions  of 
the  rival  chlorination  processes. 

Now  all  this  meant  initiative,  courage,  work  and  abil- 
ity. But  these  writers  would  app.irontly  have  people 
believe  that  the  conception,  iniliatifjii,  experiment,  re- 
search, fostering  care,  and  eventual  triumph  over  the 
difficulties  attending  the  introduction  of  an  entirely  new 
method  in  metallurgy  all  took  place  without  the  aid  of 
MacArthuV — at  any  rate  he  is  ncjt  m(!iitioned  in  this 
connection — and  that  the  design,  erection  and  successful 
atarting-up  and  running  of  the  pioneer  Salisbury    (re- 


fractory ore  and  concentrate)  and  Robinson  (tailing) 
plants  took  place  quite  apart  from  myself.  Even  Hamil- 
ton, in  his  recent  "Manual  of  Cyanidation"  refers  to 
MacArthur  (see  index)  merely  as  the  inventor  of  a 
zinc-lead  couple.  Surely  it  must  be  just  want  of 
thought;  for  able  men  like  Bosqui  and  Hamilton,  to 
whom  the  industry  is  under  an  obligation  for  valuable 
service,  must  be  above  the  pettiness  of  intentional  omis- 
sion; and  I  feel  assured  that  they  will  both  be  anxious 
to  make  ample  apology  and  reparation  now  that  the 
matter  is  brought  to  their  notice. 

The  original  design  of  the  new  mill  at  Modderfontein 
was  subjected  to  severe  strictures  passed  on  it  by  the 
leading  lights  of  the  C.M.S.  as  a  reversion  to  the  con- 
demned practice  of  laying  down  a  plant  liable  to  that 
enrichment  of  working  solutions  animadverted  on  by 
Butters  (Trans.  Inst.  Min.  &  Met.,  Vol.  XIII,  p.  77); 
an  enrichment  which  was  one  of  the  causes  of  the 
abandonment  of  double  treatment.  Bosqui's  knowledge 
of  the  evil  effects  arising  from  the  enrichment  of  solu- 
tion, resulting  from  the  use  of  fixed  submerged  vacuum 
filters  on  rich  material,  must  have  warned  him  of  the 
ill  effects  to  be  anticipated  from  any  failure  to  keep 
his  battery  water  unvitiated  by  contact  with  cyanide 
solutions. 

But  once  more  Bosqui  has  led  the  way  to  progress, 
not  merely  by  his  insistence  upon  absolute  classification, 
air  agitation,  and  filtration,  but  by  adoption  of  most 
effective  washing  prior  to  crushing  and  grinding. 
Whether  primary  and  secondary  washing  are  really 
necessary  I  cannot  yet  say,  but  the  milling  increases 
resulting  from  the  diversion  (by  washing  or  screening) 
from  ball  mills,  stamps  and  tub?  mills  of  material 
already  of  the  grade  of  the  respective  products,  all  go 
to  prove  Bosqui  well  advised,  well  inspired  and  absolutely 
correct.  It  will  be  observed  that  his  system,  with  slight 
modifications,  would  lend  itself  admirably  to  the  floating 
off  or  diversion  of  those  fragments  of  wood  which  cause 
such  trouble  at  Pachuca. 

Mr.  Sohnlein's  reference  to  his  furnace  {Min.  &  Sci. 
Press,  p.  688,  Nov.  13,  1920),  recalls  the  successful 
treatment  in  New  Zealand  of  antimonial  gold  concentrate 
(referred  to  in  these  notes  for  1906)  by  means  of  roast- 
ing in  a  reducing  atmosphere,  with  special  attention  to 
the  heat  of  the  operation,  followed  by  chlorination.  A 
hand-rabbled  reverberatory  was  used,  and  it  was  found 
necessary  to  roast  in  batches  intermittently,  each  charge 
being  kept  separate  from  the  next.  On  a  similar  prob- 
lem arising  later  on  in  Rhodesia  I  patented  (No.  957/13) 
there  a  furnace  of  the  Merton  type,  in  which  reducing, 
oxidizing  and  chlorinating  roasting  may  take  placa 
without  any  one  of  these  roasts  interfering  with  the 
operation  of  the  other.  I  have  not  yet  been  able  to 
investigate  the  working  of  Mr.  Sohnlein's  furnaces,  but 
from  his  letter  I  should  judge  that  his  rabble  work  is 
novel  and  that  his  furnaces  are  effective. 

The  organizing  of  the  Kolar  Mining  and  Metiillurgical 
Society  is  welcomed.  India  has  l)ccn  nuich  too  modest — 
or  too  disinclined  -to  publish  technical  papers,  and  yet, 
in  the  excellence  of  the  sanitation  of  its  underground 
workiii.ijfs  and  of  its  zinc-box  (precipitation)  practice,  it 
has  proi)ahly  led  the  world.  The  new  society  should 
publish  papers  on  the  treatment  of  decomposed  tailing 
heaps  re(iuiring  oxidation;  on  the  employment  of  "acid" 
versus  alkaline  solutions;  and  on  the  advantage  of  the 
basket  (Moore)  filter  over  the  fixed-submerged  fThoni])- 
son-Davies-Cassel-liutters-Moore)   type. 
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The  Development  of  the  Silver  Market* 

A  Short  History  of  the  Use  of  Silver  in  Monetary  Systems  and  the  Rise  of  London  in  the 
Market — Americans  Manifesting  an  Increasing  Interest  in  the  Metal — The  World's  Silver 
Stocks  Are  an  Important  Factor  in  the  Silver  Situation,  and  an  Open  Market  Is  Desirable 

By  C.  W.  WHEELOCKt 


THE  beginning  of  the  fourteenth  century  is  usu- 
ally taken  as  marking  the  establishment  of  the 
monetaiy  system  of  Europe.  About  that  time  the 
change  from  a  currency  system  based  entirely  on  silver 
to  one  which  was  bimetallic — based  on  silver  and  gold — 
became  operative. 

In  their  struggle  to  maintain  their  supremacy  in  the 
commerce  and  banking  of  the  world,  the  Hollanders, 
about  the  beginning  of  the  nineteenth  century,  developed 
the  theory  that  if  they  could  take  away  the  money  func- 
tion, or  right  to  unlimited  coinage,  from  one  of  the 
precious  metals,  it  would  natural'y  increase  the  demand 
for,  and  the  value  of,  the  remaining  one.  The  exploit- 
ing and  development  of  this  theory  and  practice  con- 
stitute the  real  beginning  of  what  we  have  now  come 
to  recognize  as  the  problem  of  the  "silver  market." 
This  occurred  about  a  century  and  a  quarter  ago.  Dur- 
ing the  intervening  period,  Holland,  because  and  in  spite 
of  those  who  held  this  theory,  has  been  on  a  silver  basis; 
then  on  a  bimetallic  basis;  again  on  a  silver  basis,  and 
finally  on  a  nominal  bimetallic  basis,  though,  more 
accurately,  on  a  gold  basis. 

In  the  meanwhile  England  too  had  been  studying 
money,  its  uses  and  effects,  as  well  as  developing  her 
world  trade,  commerce,  shipping,  and  banking.  Although 
the  English  disagreed  with  the  Hollanders,  who  were 
advocating  a  silver  basis,  they  none  the  less  indorsed 
the  principle  involved.  They  fully  appreciated  that  if 
they  could  take  the  money  function  away  from  one  of 
the  metals,  either  gold  or  silver,  it  would  make  the 
other,  slowly  but  correspondingly,  more  valuable — the 
while  it  enhanced  the  values  of  fixed  investments  such 
as  bonds  and  mortgages.  Further,  through  the  favor- 
able position  England  had  acquired  by  the  end  of  the 
Napoleonic  era,  as  the  world's  creditor  and  banker,  it 
would  enable  her  to  buy  more  cheaply  in  silver-using 
countries,  and,  at  the  same  time,  sell  for  relatively 
higher  price,  to  the  silver-using  countries,  her  own 
products.  Accordingly,  in  1816,  England,  as  the  domi- 
nating financial,  banking,  trading,  creditor  and  shipi)ing 
country  of  the  world,  put  this  theory  into  practice,  and 
went  on  a  gold  basis.  In  this  position  England  had 
the  "power  to  exact  a  settlement  of  the  trade  l)alance 
in  gold  alone  instead  of  gold  or  silver  at  the  debtor's 
option  a.s  heretofore." 

Sub.sc(|uent  to  181(>  the  English  gold  theory  made  lit- 
tle actual  progress  until  the  early  '70s,  when  Ccrmany, 
France,  the  Latin  union  and  the  United  Stairs  were 
put  on  a  gold  basis,  from  which  time,  1873,  the  depreci- 
ation of  silver  began.  The  year  187;?  is  therefore  the 
date  of  the  beginning  of  the  silver  market  .-is  we  know 
it,  with  all  its  fluctuations. 
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During  the  previous  200  years  the  average  yearly 
price  of  silver,  stated  in  terms  of  gold  or  the  gold  price, 
was  about  $1.35  per  oz.  Its  lowest  yearly  average  price 
was  in  1813,  $1.27.  Its  highest  was  in  1760,  $1.46.  The 
extreme  average  fluctuation  in  200  years,  quoted  at  the 
gold  price  for  it,  was  therefore  19c.  per  oz.  Since  1873 
it  has  fluctuated  94  or  95c.  Or,  conversely,  when  prior 
to  1873  practically  all  the  world  except  England  was  on 
either  a  silver  or  bimetallic  basis,  the  price  of  gold, 
during  the  same  200  years,  stated  in  terms  of  silver, 
varied  from  an  average  of  SI 9.443  to  $22,392  per  oz.— 
or  only  8.6  per  cent.  Today,  when  we  frequently  state 
the  price  of  gold  in  terms  of  commodities,  we  know  it 
has  fallen  40  per  cent  or  more  in  the  last  six  years. 

Why  London  Controls  the  Market 

The  market  for  silver  is  unlike  that  of  any  other  com- 
modity, unless  an  exception  is  made  of  gold.  Markets 
of  all  other  commodities  are  more  or  less  localized.  The 
market  for  silver  is  substantially  world-wide,  and  in 
reaching  the  distributing  points  the  question  of  rapid 
transportation,  prompt  handling  and  delivery,  settle- 
ment of  trade  balances,  banking,  and  insurance  are  all 
factors  of  great  importance.  It  was  therefore  natural 
that  England,  the  premier  banking,  insurance,  trading, 
shipping,  and  distributing  country  of  the  world,  should 
be  able  to  become,  subsequent  to  1873,  the  great  silver 
market  of  the  world. 

Further  reasons  are  evident,  owing  to  the  demonetiza- 
tion of  silver.  America  was  not  consuming  its  own 
output.  Buyers  for  our  surplus  had  to  be  found.  This 
country  had  none  of  the  facilities  necessary  for  sale 
and  distribution  to  other  countries  of  the  world,  espe- 
cially to  China  and  India.  On  the  other  hand,  London 
had  every  facility,  so,  perforce  of  circumstance,  London 
naturally  became  not  only  the  prime  silver  market  of 
the  world,  but  also  the  main  distributer  of  the  metal. 

If  in  the  handling  of  our  silver  the  English  and  their 
dependencies  have  made  more  profit  out  of  it  than  we 
as  its  producers  have  made,  we  simply  have  to  admit 
they  have  t)een  smarter  than  we  have,  without  holding 
any  grudge  against  them  in  consequence,  for  their  sta- 
tistics are  available  to  any  who  care  to  study  them,  and 
a  knowledge  of  their  general  theory,  policy,  and  practice 
is  open  to  all. 

Prior  to  the  Great  War  London  "fixed"  the  price  for 
silver  each  day.  The  price  of  silver,  in  London,  is 
quoted  in  pence  per  troy  oz.  sterling,  or  925  fine.  In 
iN'ew  York  it  is  quoted  in  cents  per  troy  oz.  990  fine. 
Hence  the  seeming  difference  in  price  under  normal 
exchange  rates. 

The  fixing  of  the  price  in  London  in  done  each  day  by 
the  four  concerns  which  compose  the  London  sdver 
market,  namely  Messrs.  Mocatta  v^  C.oldsmid,  Samuel 
.Montagu  &  Co.,  Pixley  &  Abel,  and  Sh.up  &  Wilkins. 
In  .some  rwent  correspondence  to  which  acce.is  has  been 
accorded  nie.  the  statement  is  made  th.-tl  all  transactions 
and  the  fixing  of  the  price  are  confined  exclusively   to 
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these  four  firms,  because  of  the  fact  that  they  operate 
"under  patents  from  the  crown." 

The  concerns  named,  or  their  representatives,  meet 
each  day  at  about  2  p.m.,  or  on  Saturday  at  11.30  a.m., 
and  with  the  data  in  hand  as  to  supplies  in  stock  and 
available,  all  the  way  from  New  York  to  London,  Bom- 
bay, Calcutta,  Shanghai,  Hongkong  and  San  Francisco, 
disclose  to  each  other  their  buying  and  selling  orders, 
without,  however,  disclosing  their  principals.  On  tak- 
ing stock  of  the  world  situation,  together  with  the  day's 
requirements,  and  any  other  necessary  items,  the  price 
for  the  day  is  then  "fixed."  Any  excess  of  demand  or 
supply  determines  whether  the  previous  day's  price  is 
advanced  or  lowered.  The  dealings  are  closed  on  the 
day's  official  price  so  fixed.  The  fixed  price  is  then 
cabled  to  the  other  markets.  This  fixed  price  in  turn 
governs  the  prices  at  the  other  points,  exchange  rates, 
freights,  insurance  and  trade  balances  being  considered. 

Two  prices  are  fixed  each  day — one  for  "cash,"  that 
is  for  delivery  within  one  week,  at  the  option  of  the 
seller;  the  other  price  for  "forward"  delivery — two 
months  from  the  date  of  sale.  The  spread  between  the 
"cash"  price  and  the  "forward"  price  depends  upon  a 
variety  of  factors.  Options  or  "puts  and  calls"  on  silver 
aie  also  freely  traded  in.  The  vendor  pays  no  selling 
commission,  but  the  purchaser  pays  a  commission  of 
one-eighth  of  1  per  cent. 

Government  Profits  in  Silver  Coinage 

The  price  of  any  article  depends  normally  upon  the 
demand  for  it.  Until  silver  was  demonetized  the  market 
for  it  was  unlimited,  and  the  price  showed  small  fluctua- 
tion, as  previously  stated.  Since  it  was  demonetized 
its  market  has  been  limited  to  the  demands  from  the 
industrial  arts  and  to  such  amounts  as  the  governments 
of  the  world  have  seen  fit  to  use  for  coinage,  together 
with  any  amounts  required  by  China  in  settlement  of 
trade  balances. 

Outside  of  the  United  States  statistics  of  the  quanti- 
ties used  in  the  industrial  arts  seem  lacking.  World 
estimates  have  been  made  all  the  way  from  40,000,000  oz. 
to  120,000,000  oz.  per  year.  Accepting  even  the  top 
estimate,  it  will  be  seen  that  there  still  i-emains  a  con- 
siderable yearly  surplus,  proViably  averaging  fully  KIO,- 
000,000  oz.,  which  acts  as  a  depressing  factor. 

It  is  obviously  to  the  advantage  of  any  government 
to  purchase  silver  for  coinage  as  cheaply  as  possible, 
for  the  government  makes  the  .seigniorage,  or  the  differ- 
ence between  the  cost  price  and  its  circulating  value. 
For  example,  the  cost  price  may  be  60c.  per  oz.  After 
being  coined  it  circulates  at  the  rate  of  from  $1.33  to 
about  $1.45  per  oz.,  according  to  the  coining  ratio.  It 
will  therefore  be  .seen  that  if  purchased  at  60c.  and 
coined  at,  say,  a  $1.35  rate,  there  is  a  profit  of  75c. 
per  oz.  to  the  government  doing  the  coining.  On  this 
Vjasis  the  government  makes  considerably  more  profit 
than  it  hun  paid  the  silver  miner  for  the  bullion. 

The  governments  are  very  canny  buyer.s,  as  is  shown 
by  the  following  extract  from  a  letter  from  a  firm  of 
London  bankers:  "Very  .soon  after  the  start  of  the  war 
the  demand  for  coinage  slowly  alisorbed  the  floating 
supply  of  silvtM-.  I'urchase.s  for  the  governments  wore 
pooled,  and  were  made  with  such  (■■•no  that  the  iiricc 
of  silver  did  not  act  on  it,  but  actually  declined." 

The  Indian  government  and  the  Chinese  bankers  and 
merchants  are  the  principal  buyers  of  silver.  In  the 
la.st  sixteen  years  India  has  ab8orl)€d  an  average  of 
45  per  cent  of  the  wtnld's  yearly  production.     In   1!)1!) 


she  took  112  per  cent  of  that  year's  world  production. 
In  the  last  two  to  three  years  China  has  absorbed  sub- 
stantially an  amount  equal  to  two  years'  production. 
These  excess  demands  were  met  by  the  Treasury  of  the 
United  States,  as  a  war  measure.  It  is  evident,  there- 
fore, that  to  a  degree  the  price  of  silver  is  governed 
by  the  requirements  of  the  Asiatics. 

It  is  palpably  not  to  the  interest  of  the  Indian  gov- 
ernment, which  in  turn  is  controlled  by  the  British  gov- 
ernment, to  pay  a  high  price  for  silver.  The  Indian 
government  has  built  up  a  gold  fund  reserve  of  about 
£35,000,000  from  the  profits  from  silver  seigniorage. 
The  government  would  be  loath  to  give  up  this  profit. 

The  Chinese  people,  like  those  of  India,  however,  pre- 
fer a  high  price  for  silver,  as  it  enables  them  to  buy 
more  abroad,  as  well  as  to  receive  higher  prices  for 
their  own  exports.  This  condition,  however,  is  always 
combated  by  European  interests  which  largely  control 
the  (Chinese  markets. 

In  addition  to  the  purchases  by  the  governments  and 
by  those  who  use  it  in  the  industrial  arts,  there  is 
normally  a  large  speculative  position  in  silver.  The 
foreigners  have  found  silver  to  be  an  excellent  medium 
of  speculation.  This  speculation  extends  all  the  way 
from  London  to  China. 

Because  of  the  fact  that  the  United  States  alone  of 
all  the  countries  of  the  world  had  on  hand  a  large  stock 
of  silver — which  during  the  time  of  its  accumulation 
had  been  the  source  of  bitter  argument  and  recrimina- 
tion— we  were  able  to  come  to  the  rescue  at  the  time  of 
the  war  crisis,  and  prevent  an  utter  collapse  in  Asiatic, 
and  also  probably  European,  financial  conditions.  Ac- 
cording to  the  Director  of  the  Mint  our  "loss  by  conver- 
sion and  sale"  of  this  silver  was  in  1918  alone  over 
$59,000,000.  However,  we  saved  a  critical  situation — 
even  though  in  so  doing  we  again  bowed  to  London. 

Increasing  American   Market  Interests 

There  is  now  great  satisfaction  in  knowing  that  cer- 
tain large  New  York  financial  interests  have  recently 
become  an  important  factor  in  the  silver  market",  and 
are  maintaining  a  most  influential  position  with  regard 
to  it.  These  interests  are  entirely  separate  and  distinct 
from  any  of  the  mining,  milling,  or  smelting  companies. 

The  concern  that  is  now  doing  the  largest  silver- 
IjuUion  business  favors  high,  rather  than  low,  prices 
for  silver.  This  concern  acts  as  broker,  at  a  commis- 
sion of  $1  per  $1,000,  plus  cable  charges — or  it  will  bu,\' 
and  sell  for  its  own  account.  It  also  makes  loans  on 
bullion  at  a  reasonable  rate  of  interest.  All  this  is  a 
ironounced  advance,  so  far  as  a  silver  market  in  New 
N'ork  is  concerned.  A  still  greater  co-operation  with 
these  interests  by  miners  outside  of  the  United  States 
would  inure  to  the  benefit  of  foreign  silver  miners. 

In  addition  to  the  foregoing  considerable  work  and 
investigation  are  being  carried  on  by  mining  interests, 
with  the  view  of  attempting  to  create  definitely  a  per- 
manent open  market  for  silver  in  the  United  States, 
hoping  thereby  to  establish  and  maintain  a  high  price 
for  silver.  As  long  as  the  Pittman  Act  remains  in 
operation  the  in-oducers  of  silver  in  the  United  Stales 
arc  assured  of  practically  $1  per  oz.  If  this  act  is  not 
repealed  or  altei'ed  this  condition  will  probably  obtain 
about  four  years  longer.  Yet,  four  years  in  the  history- 
(if  silver  is  but  a  brief  perind. 

In  considering  bio.ndly  tlu-  market  for  silver  certain 
fundamental  elements  must  be  kept  constantly  in  mind. 
.Ml  commodities  may  be  roughly  divided  into  two  classes. 
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viz.:  consumable  and  non-consumable.  In  the  consum- 
able class  are  all  the  ordinary  commodities  of  commerce 
and  agriculture,  such  as  copper,  coal,  iron,  wheat,  cot- 
ton, and  other  necessaries.  Substantially  each  year's 
product  is  either  actually  consumed,  as  are  wheat  and 
coal,  or  is  locally  utilized  for  some  specific  purpose,  as 
are  copper  and  iron.  These  consumable  commodities  are 
thus  removed  from  the  market.  In  the  non-consumable 
class  are  the  balance  of  the  commodities,  such  as  works 
of  art,  precious  jewels,  and  precious  metals  that  may  be 
visualized  as  constituting-  a  permanent  stock  on  hand, 
to  which  small  yearly  accretions  are  made. 

Therefore,  in  considering  a  market  for  either  of  the 
precious  metals,  gold  or  silver,  due  consideration  must 
he  given  to  the  world  stock  on  hand.  Since  1860  there 
has  been  a  world  production  of  over  twelve  billion  dol- 
lars of  gold  and  over  seven  billion  ounces  of  silver.  As 
both  metals  have  been  produced  for  ages,  no  one  can 
determine  the  actual  stock  on  hand  of  either  one.  The 
world's  silver  stock  may  be  divided  into  two  classes, 
that  which  has  been  used  in  the  arts  and  that  which 
has  been  coined.  At  what  price,  or  in  what  amount, 
silver  that  has  been  used  in  the  arts  will  come  on  to 
any  given  market,  or  in  what  time,  is  wholly  unknown 
and  thoroughly  problematical.  However,  it  is  esti- 
mated that  about  20.000,000  oz.  of  "old  silver"  came  on 
to  the  London  market  the  first  ten  months  of  1920.  Part 
of  this  was  from  melted  coins  and  the  rest  from  the 
arts.  It  is  believed  that,  owing  to  the  prohibiting  laws 
of  the  European  governments  and  the  seeming  exhaus- 
tion of  supplies,  there  will  be  little  silver,  at  least  from 
melted  coins,  coming  on  to  the  European  market  in  the 
near  future.  What  may  come  further  from  the  arts 
is  anyone's  guess. 

On  account  of  this  world  stock  of  silver,  statistics 
covering  but  one  or  two  years'  probable  production  and 
consumption  are  likely  to  be  most  dangerous  and  mis- 
leading. Only  about  a  year  ago  these  yearly  statistical 
estimates  seemed  to  indicate  a  shortage  in  1920,  accord- 
ing to  those  who  made  the  several  estimates,  of  from  40 
to  155  million  ounces.  Based  on  these  estimates,  many 
people  anticipated  continuing  high  prices  during  1920. 
The  worth  of  such  statistics  and  estimates  for  any  single 
year  without  consideration  of  the  world's  stock  and 
many  other  factors  of  importance  is  illustrated  by  the 
fact  that  foreign  silver  is  quoted  under  70c.  per  oz., 
instead  of  holding  above  $1.20,  as  anticipated. 

Some  authorities  assert  that  the  price  of  silver  is 
governed  by  the  price  of  Asiatic  exchange;  others  that 
Asiatic  exchange  is  governed  by  the  price  of  silver. 
Under  differing  conditions  either  conclusion,  it  would 
appear,  may  be  correct.  As  a  matter  of  fact,  the  pro- 
ducer of  silver,  unlike  the  producer  of  other  articles, 
never  is  allowed  any  voice  or  option  in  determining  the 
price  of  his  product. 

Dk.sikahii.iiy  ok  an  Ocen  Market 

The  world's  yearly  output  of  silver  has  recently  varied 
from  about  225  million  ounces  in  1911  to  probably  15(1 
l<)  1(»0  million  ounces  in  1920.  Citizens  of  the  United 
States  own  and  control  al)out  75  per  cent  of  the  total. 
As  only  about  25  million  ounces  are  used  in  the  indus- 
trial arts  in  the  United  .States,  a  conaidenible  surplus  is 
left,  which  has  to  find  a  market  some  place  in  tlic  world. 
For  this  reason  some  preliminary  work  has  bfcn  tione, 
hoping  to  devise  some  means,  proluibly  tlucuigh  an  open 
I'niled  Slates  market,  liy  which  a  higher  priie  for  silver 
i;iii   I.e  rnaiiilaiiicil       II    i<  highly   priilil>'iii;il  h  ;il   whi-lln'r 


such   means   could,    under  existing  conditions,   succeed. 

However,  assuming  there  are  adequate  reasons  for 
such  an  open  silver  market  in  the  United  States,  would 
it  not  be  preferable,  if  possible,  to  have  silver  listed  on 
the  New  York  Stock  Exchange  rather  than  attempt  to 
establish  it  in  an  isolated  market  by  itself?  Consider- 
ing the  high  esteem  in  which  the  New  York  Stock 
Exchange  is  held  by  many  in  the  West,  it  will  not  be 
difliicult  to  divine  their  reply  to  this  suggestion.  None 
the  less,  it  must  be  borne  in  mind  that  it  requires 
money  and  monied  interests  to  handle  silver  in  quantity 
and  to  deal  with  governments.  Through  the  Stock 
Exchange  access  could  be  had  to  reasonable  financial 
i-esources,  and  possibly  assistance  and  co-operation  in 
selling  to  foreign  governments.  Further,  those  who 
speculate  would  be  afforded  means  of  ample  action. 

All  this  on  the  hypothesis  that  silver  will  continue  in 
the  position  it  has  occupied  since  1873 — part  money 
metal,  part  ordinary  commodity,  a  source  of  far  greater 
profit  to  speculators  and  to  governments  than  to  its  pro- 
ducers, whereas  the  method  of  utilizing  it  has  been  to 
the  disadvantage,  as  well  as  to  the  oppression,  of  cer- 
tainly more  than  one-half  of  the  population  of  the  world. 

Silver  as  a  Backing  to  Gold  Reserves 

Silver,  so  long  as  it  is  primarily  an  article  of  com- 
merce, will  always  fluctuate  widely  in  price,  and  will 
undoubtedly  continue,  as  bullion,  greatly  under  the  price 
at  which  it  is  current  after  coinage.  The  problem  today 
would  seem  to  be,  more  than  ever,  not  what  can  be  done 
for  silver,  but,  rather,  what  can  silver  be  made  to  do 
to  help  mankind?  As  pertinent  to  the  problem,  it  is 
interesting  to  note  that  the  national  debts  of  the  world 
have  increased  since  the  beginning  of  the  war  from 
43  billion  to  300  billion  dollars.  During  the  same  time 
the  amount  of  paper  money  has  increased  from  7^  billion 
dollars  to  81!.  billion  dollars,  while  the  total  gold  reserves 
have  increased  only  2'  billion  dollars,  according  to  sta- 
tistics recently  published  by  the  National  City  Bank. 
The  gold  reserves  of  the  world  held  against  paper  cur- 
rency were  6(5.3  per  cent  in  July.  1914.  In  November, 
1920,  they  were  9.2  per  cent.  The  gold  reserves  of 
Europe  and  India,  but  excluding  any  consideration  of 
Russia,  are  but  5.2  per  cent.  There  is  therefore  an 
inverted  pyramid  of  national  debts  and  currency,  prac- 
tically all  calling  for  payment  in,  or  conversion  into, 
gold,  amounting  to  about  380  billion  dollars  resting  on 
a  base  of  but  71  billion  gold — less  than  2  per  cent.  In 
addition,  the  state,  municipal,  corporate  and  private 
debts  are  also  payable  in  gold.  The  stack  of  gold  has 
got  to  work  more  than  union  hours  to  keep  this  invertad- 
pyramid  from  toppling  over.  Meanwhile  the  production 
of  gold  is  falling  off,  which  fact  probably  none  appre- 
ciate as  do  mining  engineers.  It  is  just  this  situation 
that   makes   many   bankers  and  economists  pessimistic. 

Fortunately  for  us  the  United  States  is  in  the  strong- 
est position  as  to  gold  reserves  of  all  of  the  gival 
nations.  However,  if  unfortunately  some  of  the  others 
do  have  trouble,  we  shall  not  be  immune  from  some  of 
the  con.sequenccs.  In  view  of  world  conditions  it  would 
.seem  apparent  that  the  (piestion  of  silver  and  the 
market  for  silver  should  not  be  studieil  from  the  narrow 
point  of  view  of  better  market  and  price  for  the  metal 
and  the  miner.  Rather  does  it  behoove  the  govern- 
ments and  financial  interests  of  (ho  world  to  promptly 
.-tudy  this  largely  unused  as.sost.  and  t«  devise  .some 
means  of  Iwtter  utilizing  silver  for  the  benefit  of  man- 
kind    in   lieu   of  kirkmi'    it    :is  a  spei  ill.il  ive   football. 
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ONE  of  the  striking  characteristics  of  many  suc- 
cessful and  prominent  mining  engineers  is  the 
highly  varied  succession  of  activities  in  which 
they  have  been  engaged,  which  illustrates  the  versatility 
of  the  profession  and  warrants  the  inference  that, 
although  specilization  is 
a  desirable  modern  pre- 
requisite to  success,  there 
is  much  of  value  in  gen- 
eral experience.  Robert 
Peele's  career  is  no  ex- 
ception to  the  general 
rule.  Graduating  from 
the  Columbia  School  of 
Mines  in  1883,  he 
acquired  successively  as- 
saying and  general  min- 
ing experience  (as  most 
graduates  do)  in  North 
Carolina  and  Colorado. 
After  a  year  at  this  work 
he  became  foreman  of 
the  Silver  King  Mining 
Co.'s  mill,  in  Arizona, 
where  chloridizing  roast- 
ing and  amalgamation 
was  being  practiced. 
This  position  enabled 
him  to  acquire  valuable 
training  in  mill  work, 
although  the  reduction 
process  employed  is  now 
obsolete.  Then  succes- 
sively came  an  engage- 
ment as  superintendent 
of  a  small  silver  mine  in 
Horseshoe  Gulch,  near 
Fairplay,  Col. ;  examina- 
tion of  mines  in  Arizona, 
New  Mexico,  and  North 
Carolina,  followed  by  an 
investigation  of  placer 
deposits  in  Colombia  and  Dutch  Guiana.  Respecting  the 
work  in  Dutch  Guiana  Prof.  Peele  says:  "Not  a  mile 
of  railroad  existed  in  the  country  at  that  time,  and  in 
carrying  out  prospecting  work  in  three  different  gold 
placers  areas,  laborers,  provisions,  and  supplies  all  were 
transported  partly  by  launch  but  mostly  by  dugouts. 
After  reaching  in  this  way  the  nearest  point  to  the  con- 
cession to  be  prospected,  the  remainder  of  the  journey 
was  made  on  foot  over  trails  cut  through  thick,  tropical 
brush,  the  chief  guide  being  a  compass  used  in  connec- 
tion with  rough  and  inaccurate  sketch  maps."  The 
next  jump  was  to  a  colder  clime,  for  in  1889  as  the 
superintendent  of  the  Oregon  Gold  Mining  Co.  in  Cor- 
nucopia, Ore.,  Mr.  Peele  became  familiar  with  the 
destructive  effects  of  snowslides  in  the  I'.luc  Mountains 
and  their  results  on  mining  operations.  I'^rom  1890  to 
1892  he  conducted  examinations  of  gold,  silvc^r,  tin,  and 
coal  mine.'J  for  the  Poruvian  Exploration  Syndicate,  of 
London.  As  this  syndicate  was  the  subsidiary  of  the 
Peruvian  corporation  organized  in  the  interest  of  the 
foreign  bondholders  of  the  Peruvian  railroads  which  at 
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that  time  occupied  an  important  place  in  the  political 
and  commercial  life  of  the  country,  a  splendid  oppor- 
tunity was  given  him  to  become  acquainted  with  the 
mining  regions  of  certain  parts  of  the  West  Coast  of 
South  America.  His  field  was  broad,  necessitating  con- 
_^  stant  travel,  and  ex- 
tended far  into  the  in- 
terior of  Bolivia,  Peru, 
and  Colombia.  The  in- 
teresting silver  mining 
districts  of  Colquechaca 
and  Porco,  Bolivia,  and 
numerous  u  n  d  e  veloped 
tin  deposits  in  the  ele- 
vated region  to  the  east 
of  Oruro,  were  examined 
— elevations  ranging 
from  14,500  to  16,000  ft. 
Work  of  similar  nature 
took  Professor  Peele 
close  to  the  district  now 
made  famous  by  the  cop- 
per mine  at  Chuquica- 
mata.  Many  of  these 
trips  were  extended 
muleback  journeys — one 
to  Cochabama  was  par- 
ticularly long  and  ardu- 
ous then,  although  easily 
made  by  rail  today. 
Other  examinations  were 
made  in  Peru  in  the 
Callejon  de  Huaylas  dis- 
trict and  vicinity,  also  in 
a  remote  region  east  of 
Bucaramanga,  Colombia, 
near  the  Venezuelan  bor- 
der. Considering  the 
wide  experience  in  min- 
ing which  Mr.  Peele's 
career  had  afforded  him, 
it  was  no  wonder  that  he 
was  invited  to  accept  the  post  of  adjunct  professor  of 
mining  at  Columbia  University,  a  tender  that  he  ac- 
cepted in  the  fall  of  1892.  However,  his  professional 
work  partly  continued.  In  1896,  the  firm  of  Olcott, 
Fearn  &  Peele  was  organized,  afterward  Olcott,  Coming 
&  Peele,  consulting  mining  engineers. 

Not  contented  with  his  globe  trotting  up  to  this  stage 
of  his  career,  two  circuits  were  subsequently  made 
around  the  world.  In  1910  a  trip  was  taken  to  the 
Transvaal  and  the  Kimberlcy  diamond  mines  of  South 
Africa,  returning  via  South   America. 

Profes.sor  Peele  has  made  two  notable  contributions 
to  engineering  literature,  the  first,  "Compressed  Air 
Plant,"  now  in  its  fourth  edition,  and  the  second,  "The 
Mining  Engineer's  Handbook,"  an  exceedingly  useful 
volume  which  represents  a  great  amount  of  labor  on 
the  pari  of  his  associates  and  himself.  Articles  on  min- 
ing subjects  ill  the  Kncyclo|)a'(lia  Britaiinica  are  also  the 
work  of  his  pen.  Professor  Peele  is  widely  known  and 
honored  as  one  of  the  foremost  authorities  up(ni  iniTiing 
matters. 
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Keno  HiU 

History  seemingly  repeated  itself  at  Keno  Hill,  the 
scene  of  the  important  silver  discovery  in  the  Mayo  area, 
in  Yukon  Territory,  about  150  miles  west  of  the  great 
gold  center  at  Dawson.     One  is  reminded  of  the  early 
days  at  Leadville,  where  the  placer  miners  in  California 
Gulch  cursed  the  hea%y  carbonate  of  lead  that  impeded 
their  washing   operations,   not   knowing   its   nature   or 
its  valuable   silver  content.     In  similar  manner,  pros- 
pectors, led  by  the  lure  of  gold  years  ago  to  Duncan 
Creek,  at  the  foot  of  Keno  Hill,  ignored  the  galena  float 
they  found  in  their  sluice  boxes  and  eventually  passed  on, 
leaving  their  chance  to  fame  and  fortune  behind  them. 
It  remained  for  Louis  Beauvette,  a  seasoned  prospector, 
to  discover  the  rich  silver  ore  and  stake  the  discover>- 
claim,  on  July  10,  1919,  on  the  hill  where  years  before 
he   had  often   hunted   the   mountain   sheep.     Over   500 
claims  have  been  staked.     Keno  Hill  is  a  wedge-shaped 
ridge  about  eight  miles  long  and  five  mile  wide  lying 
between    creeks,    according    to    Dr.    Cockfield,    of   the 
Dominion    Geological    Survey.      Its    northern    slope    is 
rugged,  even   precipitous  in  places,  and   the  southern 
slope  is  gentler,  being  controlled  by  the  dip  of  the  strata. 
The  rocks  exposed  are  schists  and  gneisses  cut  by  green- 
stones and  smaller  bodies  of  quartz  porphyry  and  granita 
porphyry.     The  main  veins  of  the  hill  striking  N.30-40 
deg.  E.  and  dipping  50  to  70  deg.  southeast  are  persist- 
ent for  considerable  distances  and  are  cut  off  by  a  series 
of  transverse  fractures  at  an   angle  of  about   70  deg. 
The  most  extensive  work  to  date  has  been  done  by  the 
Yukon  Gold  Co.,  which  secured  options  just  after  the 
first    few    claims    were    staked,    since    which    time    it 
has  taken  over  the  six  central  claims  on  which  silver 
wa.s  first  found.     These  are  to  be  developed  by  a  sub- 
sidiary company  known  as  Keno  Hill,  Ltd.     The  warn- 
ing given   by  a  writer  in  the  Daivsou   Neiat  is  worth 
repeating.  "The  development  of  a  rich  camp  like  Mayo  is 
certain  to  attract  speculators  of  a  kind  who  will  be  more 
anxious  to  obtain  options  and  float  companies  on  terms 
more   beneficial   to   themselves   than    conducive   to   the 
welfare  of  the  country." 

You  Can  Dine  Well  in  Yukon 

Childrens'  restaurant  is  our  pet  aversion,  and  in  our 
lighter  moments  we  are  fond  of  comparing  the  menus  of 
other  establishments  far  and  near  with  that  which  it 
puts  forth.  In  the  last  two  years  we  have  heard  how 
miners  were  leaving  Alaska  and  other  parts  of  the 
North;  how  costs  were  mounting  and  conditions  .'<toa(lil.\' 
worsening.  Perhaps  things  have  taken  a  turn  for  the 
better.  At  any  rate  the  Arcade  Caf6,  in  Dawson,  put.s 
forth  a  menu,  an  "All-Yukon"  menu  it  calls  it,  which 
compares  more  than  favorably  with  many  New  York 
bills  of  fare.  To  quote  from  it.  chicken  a  la  Kldorado  is 
but  n  dollar  n  throw;  Bonanza  I'.asin  dill  pickles  and 
Quartz  Creek  pickles  two  bits  ji  portion  each.  Boiled 
Yukon  salmon,  Imked  Galena  Creek  greyling.  or  frietl 
Tulliliee.  the  latter  with  Twelveniile  silver  chips,  may 
be  had  for  »i.x  bits  each,  to  say  nothing  of  the  All-Yukon 
dinner  for  the  same  price.  Among  the  rnlnrs  arc 
grilled  carilKJU  ."tteak  with  Mount  Rambler  mushroom 
.••nuce  at  six   bits  and   Lookout    Mountain   moose  steak 


with  bacon  at  a  dollar.  Grilled  Keno  Hill  ptarmigan, 
a  la  Axel  Erickson,  is  more  expensive  at  a  dollar  two 
bits.  Leg  of  Sixtymile  caribou  with  wild  current  jelly 
is  listed  at  six  bits,  and  Duncan  Creek  grouse,  a  la  Louis 
Beauvette  (Louis  discovered  Keno  Hill),  at  double  the 
price  will  conclude  the  recital,  though  the  half  has  not 
been  told.  The  Arcade  calls  itself  "the  most  famous 
restaurant  of  the  Land  of  the  Midnight  Sun — Mecca  of 
the  tourist  and  home  of  the  sourdough — Headquarters 
of  the  All- Yukon  dinner,  the  meal  that  keeps  the  money 
at  home,  and  proves  that  Yukon  is  the  great  food-produc- 
ing belt  of  the  continent." 

Comparatively  Warm 

Keno  Hill  enjoys  a  climate  that,  though  not  exactly 
comparable  with  that  of  Palm  Beach  or  Bermuda,  is 
such  that  some  in  the  Far  North  consider  it  a  not 
unpleasant  place  to  be  in.  There,  it  is  said,  the  tem- 
perature seldom  ever  registers  more  than  15  to  20  deg. 
below  zero  in  winter,  though  in  the  valleys  below  it 
drops  in  cold  spells  to  50  and  60  below  or  even  further, 
sometimes  reaching  a  point  where  no  doubt  even  the 
currency  contracts.  In  spite  of  its  mild  climate,  how- 
ever, there  will  be  many  who  will  wait  till  warmer 
weather  before  rushing  to  the  district. 

An  Episode  of  the  North 

The  romantic  adventure  of  the  three  naval  balloonists. 
who  were  blown  by  a  blizzard  from  the  vicinity  of  New 
York  to  the  southern  shore  of  James  Bay  and  at  this 
writing  are  making  their  way  by  dog  team'  back  to 
civilization,  has  focused  the  attention  of  all  upon  them, 
and  their  story  is  eagerly  awaited.  Newspaper  men  and 
photographers  have  hastened  to  meet  them.  It  is  there- 
fore with  some  distaste  that  one  reads  in  the  day's 
paper  that  Secretaiy  Daniels  has  wired  the  ballonists  to 
say  nothing  of  their  adventure  until  their  statements  to 
the  Navy  Department  have  been  received  and  given  to 
the  public.  One  is  reminded  of  the  master  of  ceremonies 
at  a  ball,  who  to  display  his  authority  over  the  musicians 
ordered  them  to  stop  at  the  height  of  the  dance.  Then 
he  informed  the  guests  that  dancing  might  be  resumed; 
but  nobody  danced. 

A  New  Oil  Rush 

A  mechanical  engineer  in  building  air  castles  might 
be  forgiven  if  he  inadvertently  reached  the  conclusion 
that  because  this  old  globe  revolves  so  smoothly  there 
must  be  a  lot  of  oil  around  the  poles.  However  this 
may  be.  there  is  a  rush  up  toward  the  .Arctic  Circle 
again.  This  time  it  is  for  oil.  not  for  gold.  Pro.spectors 
are  heading  for  the  Mackenzie  River  to  the  new  oil  field 
;it  Fort  Norman.  Although  winter  is  closing  in.  hun- 
dreds of  adventurers  are  said  to  have  set  out  with  p.ick 
trains  and  dog  sleds  to  stake  claims  before  the  rush 
starts  in  the  spring.  Indeed,  it  looks  as  if  tlic  rush  had 
already  begun.  In  order  to  protect  the  foolish  against 
themselves  the  North  West  Police  are  forbidding  all  to 
continue  who  are  not  fit  or  adeinintcly  pinvisioned. 

On  the  KouRarok 

Of  the  Kougarok  River  near  Nome,  Ala.ska.  it  is  .said 
that  he  who  drinks  of  its  waters  never  tells  the  truth 
again.  The  miners  who  once  swaggered  al)out  the 
Kougarok  diggings  drew  on  their  imagination  .so  liber- 
ally in  dealing  with  others  that  the  .sajing  uro.se  "Divide 
by  eight  what  the  Kougarok  miners  say." 
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Quotation  Comparisons 

"As  you  are  aware,  we  have  always  been  somewhat 
critical  of  the  prices  appearing  in  the  Engineering  and 
Mining  Journal  as  compared  with  other  current  quotations 
for  copper  in  New  York,  and  recently  this  disparity  has 
been  so  marked  we  feel  we  should  like  to  have  some  expla- 
nation. To  our  knowledge  the  journal  in  question  has  on 
more  than  one  occasion,  owing-  to  ccmplaints,  endeavored 
to  explain  the  justice  of  its  quotations,  but  evidently  not 
to  general  satisfaction,  as  the  complaints  appear  to  have 
been  renewed  from  time  to  time. 

"We  have  taken  out  a  list'  of  quotations  of  electrolytic 
copper  from  the  Nov.  1  issue,  and  those  given  in  the  London 
Financial  News  based  on  cables  from  New  York,  which 
quotations  we  may  say  we  have  verified  from  time  to  time, 
with  the  cabled  New  York  prices  given  in  other  papers, 
such  as  the  Timcu.  You  will  see  that  the  E.  &  M.  J.  prices 
are  invariably  below  the  others,  and  in  the  last  quotation, 
that  of  Dec.  1,  the  E.  &  M.  .J.  price  is  given  as  13.25c., 
against  the  mean  cabled  figure  of  13.875c.  The  lowest 
price  mentioned  here  recently  was  a  reported  sale  at  13sC., 
which  was  lower  than  the  quoted  figures,  but  this  was 
recorded  as  an  exceptional  instance,  and  even  so  this  price 
is  above  the  13.25c.  quoted  by  the  E.  &  M.  J. 

"The  statement  made  by  the  Engineering  and  Mining 
.Iiinrnul  that  its  prices  are  an  appraisal  based  on  the  results 
of  actual  business  done  in  the  major  markets  is  taken  into 
account,  but  even  so  we  cannot  understand  why  there  should 
be  so  marked  a  difference,  as  current  quotations  must  surely 
reflect  the  course  of  business  which  has  happened  (nominal 
(|uotations  excepted),  and  taking  into  account  forward  sales, 
v/hich  under  usual  conditions  command  higher  prices,  we 
cannot  see  how  these  lower  quotations  of  the  Engineering 
and  Mining  Journal  are  justified.  'Spot'  transactions  gen- 
erally command  the  Icjwest  prices,  but  a  considerable  margin 
between  these  and  the  E.  &  M.  J.  figures  always  appears 
to  exi.st,  although  presumably  their  prices  cover  both  'spot' 
and  'forward'  sales." 

The  London  metal  dealer  who  was  instrumental  in 
forwarding  the  above  letter  informs  the  Engineering 
jjjld  Mininu  Jmn-nal  that  "a  large  number  of  contracts 
■'  for  the  sale  in  America  of  copper-bearing  material  are 
based  upon  the  copper  quotation.s  appearing  in  your 
joifrnal,"  .so  that  the  following  explanatittn  may  prove 
illuminatinpr  to  other'  interested  metal  producers  abroad 
besides  the  South  African  producer  making  the  inquiry: 

Copper,  unlike  other  metals,  is  commonly  ((uoted  on 
a  "delivered"  basi.n,  the  .seller'jjjrrtnjrthe  freight  charges 
to  the  consumer'.^  plant.  However,  in  order  to  have 
the  metal  (|uotations  all  on  the  same  basis,  copper  is 
quoted,  in  the  regular  table  of  the  Market  Section,  f.o.b. 
New  York  refinery,  it  has  been  decided,  after  proper 
investigation,  that  the  delivery  charges  will  average 
about  Ic.  per  lb.,  .so  that  for  the  time  lieing  this  amount 
is  deducted  from  the  delivered  prices  as  reported  to 
us.  Recently,  below  the  table,  the  delivered  price  is 
also  quoted,  so  that  there  can  be  no  misconception. 
Other  publications  almost  invariably  (|uote  the  delivered 
price,  which  is  about  Ic.  more  than  the  .seller  actually 
receives  after  deducting  tranHportalion  charges.  This, 
therefore,  accounts  for   Ic.  of  the  difference. 

'Thi'  llMt  In  not  iiilnl.rl  lien-  for  lack  of  Hpinc  but  iiminmiH 
r.<inilori     h'innnvlul    A'ciro    nncl     F.nalnnrrlnp    nml     XUninn    .Jninnin 


Further,  Engineering  and  Mining  Journal  prices  rep- 
resent actual  sales,  and  not  strictly  quotations.  Recently, 
for  example,  sellers  of  possibly  75  per  cent  of  the  Amer- 
ican copper  production  have  been  quoting  14c.  per  lb. 
and  unwilling  to  sell  at  the  prices,  around  12lc.,  realized 
by  smaller  interests.  When  these  quotations  are  purely 
nominal  and  no  sales  at  such  prices  are  made,  they  are 
neglected  utterly.  This  fact  has  a  tendency  to  make  the 
quotations  lower  than  those  published  elsewhere. 

Most  other  quotations  are  reported  daily  and  are 
obtained  by  inquiring  from  one  or  more  selling  agencies 
for  the  price  at  which  they  are  holding  copper.  It  is 
to  the  interest  of  metal  producers  of  course  to  have 
such  published  quotations  high,  so  that  a  cut  under  those 
prices  will  prove  more  attractive  to  an  actual  purchaser. 
The  quotations  published  in  the  Engineering  and  Min- 
ing Journal  are  a  review  of  past  sales,  and  do  not  appear 
until  from  one  to  eight  days  after  business  has  been 
consummated,  so  that  sellers  do  not  have  the  incentive 
to  influence  the  market  by  misleading  quotations.  All 
of  the  facts  above  set  forth  tend  to  make  Engineering 
and  Mining  Journal  quotations  lower  than  others,  par- 
ticularly in  a  declining  market  such  as  the  recent  one. 

A  word  as  to  how  these  prices  are  obtained :  Once 
a  week  producers  and  consumers  in  New  York  supply 
confidential  information  as  to  what  they  have  sold  or 
bought  during  the  preceding  week.  In  general  this 
information  is  given  to  no  one  else,  and  is  given  only 
on  condition  that  no  confidence  is  violated,  but  that 
the  information  is  only  used  to  arrive  at  just  quota- 
tions. Producers  and  consumers  tell  us  that  they  do 
not  give  this  same  information  to  the  financial  papers 
and  the  daily  press,  which  must,  therefore,  depend  on 
gossip  and  on  the  quotations  of  the  New  Y'ork  Metal 
Exchange,  on  which  comparatively  little  business  is 
done.  Sales  made  for  delivery  far  in  the  future  and 
sales  made  at  contract  prices  we  are  disposed  to  neglect. 
Prices  therefore  represent  the  figures  at  which  metal 
was  actually  sold  for  early  delivery  in  the  open  market. 
Sales  are  weighted  as  to  quantity,  and  a  lot  of  1,000 
tons  at,i2k.  is  given  ten  times  the  consideration  that 
a  sale  'of  100  tons  at  13c.  receives.  This  also  tends, 
in  many  cases,  to  make  our  prices  seem  low.  The  sales 
information  given  by  our  informants  is  often  auto- 
matically checked,  that  is,  a  sale  reported  by  a  metal 
producer  is  i-eporled  by  a  consumer  as  a  purchase. 

The  Engineering  and  Mining  Journal  is  neither 
owned,  controlled  nor  edited  by  anyone  having  any  inter- 
est in  the  metal  markets  other  than  that  high  prices 
make  the  mineral  industry  more  prosperous,  which  of 
course  would  redound  to  the  advantage  of  this  publica- 
tion. Certainly,  therefore,  we  have  no  reason  for  (luot- 
ing    prices   lower   than    are   justified. 

The  best  way  in  which  Engineering  and  Mining 
Journal  ((uotalions  can  be  checked  is  to  compare  them 
with  an  actual  record  of  sales  or  purchases,  as  the  case 
may  be.  A  comparison  with  other  quotational  services 
will  almost  always  show  marked  discrepancies,  as  the 
press  in  general  is  not  supplii'il  witli  (he  sales  informa- 
tion given  to  this  pu)>licatioii. 
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The  Petroleum  Industry 


Texas  Advances  to  First  Place  Among  November 
Oil-Producing  States 


THE  following  statistics  of  the  production  of  petro- 
leum in  the  United  States  east  of  California  in 
November,  1920,  and  the  two  preceding  months. 
based  on  reports  filed  with  the  U.  S.  Geological  Survey, 
show  the  quantity  of  oil  removed  from  producing  prop- 
erties by  pipe-line  and  other  marketing  companies  and 
t.y  refineries  that  receive  petroleum  through  private  pipe 
lines  or  in  tank  cars  or  boats  directly  from  the  wells. 
Data  concerning  oil  consumed  on  the  leases  and  pro- 
ducers' storage  cannot  be  obtained  in  time  for  use  in 
the  monthly  reports,  but  are  used  in  compiling  the 
annual  figures  showing  production.  The  production 
reported  for  California  is  the  average  shown  by  figures 


checked.  Losses  are  recorded  in  stocks  of  other  domestic 
grades. 

The  event  of  the  month  in  domestic  production  was 
the  increase  reported  for  Texas,  amounting  to  a  daily 
average  of  more  than  17.000  bbl.  Texas  accordingly 
advanced  from  third  to  first  place,  surpassing  Oklahoma 
and  California.  Among  the  smaller  producing  states 
Montana  went  ahead  of  Indiana  and  New  York. 
Increased  rates  of  production  are  also  reported  for  Cali- 
fornia. Kansas,  Louisiana,  West  Virginia,  and  Illinois; 
decreased  rates  are  recorded  for  the  other  states. 

During  the  first  eleven  months  of  the  year  409,000,000 
bbl.  of  petroleum  was  produced  in  the  United  States, 


PETROI.Er.M  PRODICED  IX  THE  INITED  ST.\TES  IX  SEPTEMBER.  OCTOBER.  AND  NOVEMBER.  1920 

( BarrcLi  of  42  l'.  S.  gallons) 


Central  and  Northern  Texas. 

Coastal  Texas 

California 

Oklahoma 

Kansas 

Xorthern  Louisiana 

Coastal  Lotiisiana 

Wyoming  

Illinois  

Kentucky  and  Tenneswe. . . . 

West  Virginia 

IVnns>-Ivania 

(Vntral  and  Eastern  Ohio.  . 
N'orthwestern  Ohio. 

.M  ontana 

Indiana 

.New  York 

Colorado 


ToUls 

(o>Revise<l. 

collected  by  the  Standard  Oil  Co.  and  by  the  Independent 
Producers'  Agency  and  includes  all  petroleum  brought 
to  the  surface. 

The  daily  rate  of  production  of  petroleum  in  the 
United  States  continued  to  increase  during  November 
and  attained  the  record  of  l..'}03,000  bbl.,  making  a 
total  for  the  month  of  :?9,090,000  bbl.,  almost  seven 
million  barrels  more  than  in  November,  1919.  Imports 
during  November  also  reached  the  highest  mark  yet 
attained,  amounting  to  i;5,7.'J0,199  bbl.,  an  increase  of 
more  than  two  million  barrels  over  the  imports  during 
October  and  of  almost  nine  million  barrels  more  than 
in  .November  a  year  ago.  Consumption,  however,  did 
not  keep  pace  with  the  increase  in  petroleum  available; 
instead  there  was  a  slight  decrease  in  total  cDnstiinption 
of  cruile  oil  as  compared  with  Octolter.  and  storks  were 
increased  more  than  three  million  barrels.  Stocks  of 
domistic  petroleum  were  iiicrea.sed  by  21  million  barrels 
and  stocks  of  Mexican  petroleum  held  by  importers  in 
the  Cnited  States  by  almost  one  million  barrels.  Large 
KBins  were  made  in  stocks  of  Oklahoma-Kansas  and 
North  Central  Texas  grade  and  of  Culf  Const  grade, 
and  the  steady  decrease  of  California  slocks  that  has 
per.'jjsfeil  for  so  many  months  is  reported  to  havi«  been 


. —  September 

1920  — 

—  October  (o) 

1920  — 

—  November 

1920  — 

Dail>- 

Daily 

Total 

.\verage 

Total 

.VvcraRc 

Total 

.\verage 

5.743,000 

191.433 

6.659.000 

214.806 

6,714,000 

223.800 

2.144.000 

71.467 

2.619,000 

84,484 

2.775,000 

9.128.000 

304.267 

9.459,000 

305,129 

9,340.000 

311.333 

9.093.000 

303.100 

9.437,000 

304,419 

9,031,000 

301.033 

3.615.000 

120.500 

3.601,000 

1  16,161 

3,578,000 

2.644.000 

88,133 

2,511  000 

81,000 

132.000 

4.400 

150,000 

4.839 

153,000 

5,100 

1.573.000 

52.433 

1.676.000 

54,065 

1,340.000 

003.000 

30.100 

872.000 

28.129 

846,0CC 

IS.:!* 

766,000 

25.533 

761.000 

24,548 

754.000 

24,467 

672.000 

22.400 

673,000 

21,710 

656.000 

21,866 

626.000 

20,867 

646,000 

20,839 

603.000 

453.000 

15,100 

446.000 

14.387 

187.000 

6.233 

182.000 

5,871 

165.000 

5,500 

37.000 

1.233 

56.000 

1.807 

92.000 

86.000 

2.867 

85.000 

2.742 

81,000 

2.700 

78.000 

2.600 

82.000 

2.645 

75,000 

2.500 

9.000 

300 

9.000 
39.924.000 

290 
.287,871 

39,090,000 

37.889,000 

1.262,966 

1.303,000 

as  compared  with  .'US.OOO.OOO  1>1>1.  during  the  corre- 
sponding months  of  1919.  It  seems  assured,  therefore, 
that  4.50,000,000  bbl.  will  have  been  produced  in  the 
United  States  during  1920,  an  increase  of  more  than 
70.000,000  bbl.  over  the  output  in  the  year  1919.  The 
outstanding  facts  of  1920  in  regard  to  crude  petroleum 
in  the  United  States  have  l)een  not  only  the  record- 
breaking  production  but  the  even  greater  increase  in 
rate  of  imports  and  consumption. 


Oil  Indications  in  Uruguay 

Investigations  for  oil  have  been  carried  out  in 
I'ruguay  by  the  Instituto  de  C.eologia  y  rerloraciones. 
according  to  Commrrr,  Rrporls.  and  iiiduations  have 
been  found  in  various  parts  of  the  repuMn',  notably  in 
the  northern  and  northeastern  jwrts.  where  the  oil- 
bearing  or  bituminous  strata  of  .southern  Brazil  extend 
into  this  region.  Borings  have  been  made  near  the  city 
of  Melo  to  a  depth  of  nearly  1.040  ft.,  piercing  sedimen- 
tary strata  of  .shale  and  santlstone.  At  a  depth  of  alwul 
500  ft.  tlows  of  water  were  encountered  baviiig  a  strong 
odor  and  taste  of  petroleum. 
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News  From  the  Oil  Fields 


Wildcat  Drilling  in  Harris 
County,  Tex. 

From  Our  Special  Correspondent 
Some  wildcat  drilling  is  now  being 
done  that  is  of  considerable  interest. 
The  Willow  Creek  Oil  Co.  has  brought 
in  a  gas  well  near  Louetta,  Harris 
County,  twenty-six  miles  northwest  of 
Houston.  The  gas  was  struck  at  1,400 
ft.  and  was  under  sufficient  pressure 
to  blow  the  mud  from  the  hole.  Deeper 
drilling  will  be  done  to  test  for  oil.  The 
East  Houston  Syndicate  has  been  or- 
ganized to  drill  on  company  ground 
just  north  of  East  Houston.  It  is  said 
there  is  a  gas  showing  there  and  every 
indication  of  a  dome.  Besides  work  on 
these  coastal  wildcats,  work  will  be  re- 
sumed by  the  International  Oil  Co.  on 
its  well  in  Maverick  County  near  Eagle 
Pass.  The  well  is  3,150  ft.  deep,  and 
is  said  to  have  shown  considerable  oil 
when  bailed.  Equipment  has  been  in- 
stalled capable  of  drilling  to  a  depth  of 
4,000  ft. 

Several  new  producers  have  been 
completed  recently  in  the  Hull  field,  and 
at  West  Columbia  there  have  been  few 
new  completions  and  the  Texas  Co.'s 
No.  49  Hogg  well  and  two  of  the 
Humble  Oil  &  Refining  Co.'s  Japhet 
wells,  three  of  the  largest  producer? 
in  the  field,  have  sanded  up.  AlthouR-h 
the  production  in  this  field  has  fallen 
off  considerably,  construction  is  under 
way,  including  a  tank  farm  by  the 
Texas  Co.  covering  fifty  acres,  and  an 
electrically  equipped  pumping  plant  by 
the  Humble  Oil  &  Refining  Co.  The 
only  completion  of  importance  at  West 
Columbia  recently  is  the  No.  1  well  of 
the  Big  Belt  Oil  Co.,  flowing  2,000  bbl. 
This  well  is  between  the  old  field  and 
the  north  extension. 

At  Blue  Ridge,  the  Texas  Co.  finally 
succeeded  in  reopening  its  No.  1  Rob- 
inson well,  but  it  is  making  only  100 
bbl.  per  day.  This  is  the  well  that  came 
in  as  a  big  gusher  and  lasted  only  :i 
short  time,  but  caused  the  present  in- 
tensive campaign  of  drilling  by  a  dozen 
or  more  companies.  In  one  well,  the 
No.  1  Bentley  of  Jerry  Kinney  et  al., 
salt  has  been  struck  at,  a  depth  of 
2,780  ft.      

Senator  McKellar  Introduces 
Oil  Protection  Bill 

A  bill  to  protect  the  oil  resources  of 
the  United  States  and  which  asks  reci- 
procity on  oil  and  shale  deposits  be- 
tween the  United  States  and  other  na- 
tions which  make  no  restrictions  upon 
the  exploitation  by  Americans  of  pe- 
troleum within  their  dominions,  and  re- 
taliation ERainst  such  nations  as  dis- 
criminate, was  introduced  on  Jan.  3  by 
Senator  McKellar,  Democrat,  of  Ten- 
nessee. The  bill  was  referred  to  the 
Foreign  Relations  Committee. 


Sixth  Completion  Made  by  Iowa- 
Wyoming  Company  in 
Wyoming  Field 

From  Our  Spieial  Correspond!  iil 
The  Iowa-Wyoming  Oil  Co.  has  just 
completed  its  No.  8  well  in  the  Bolton 
Creek  field,  making  an  initial  produc- 
tion of  100  bbl.  daily  from  1,065  ft. 
This  is  the  sixth  completion  by  this 
company  in  this  field.  Two  other  wells 
are  ready  to  be  drilled  in. 

It  is  reported  that  the  Pahaska  Syn- 
dicate has  struck  oil  at  about  445  ft. 
on   its  lease   three  miles  east  of  Cody. 

The  Midwest  Refining  Co.  has  a  flow 
of  10,000,000  cu.ft.  of  gas  from  its  well 
on  the  Golden  Eagle  dome  near  Ther- 
mopolis.  The  gas  is  coming  from  2,475 
ft.,  and  an  attempt  is  being  made  to 
shut  off  the  flow  so  that  deeper  drilling- 
can  be  done.  Other  gas  flows  have 
been  found  in  this  district  at  2,110  and 
2,185  ft. 

The  Salt  Creek  Producers'  Associa- 
tion has  declared  its  initial  quarterly 
dividend  of  1  per  cent  and  an  extra 
of  2  per  cent  payable  Jan.  31  to  stock- 
holders of  record  Jan.  15. 


Mexican  Oil  Notes 

From  Ovr  SpeeiaZ  Correspo-nd(  nl 
The  Indiana  Mexican  Petroleum  Cor- 
poration brought  in  its  first  producer  in 
the  Mexican  fields  recently.  It  is  known 
as  the  company's  No.  1,  on  a  fraction 
of  Lot  134,  Chinampa.  The  pay  was 
struck  at  a  depth  of  1,907  ft.,  making  it 
one  of  the  shallowest  wells  in  the  field. 
The  estimated  flow  is  30,000  bbl.  daily. 
The  Transcontinental  Petroleum  Co.'s 
well  on  Lot  198,  Amatlan,  is  still  blow- 
ing gas  and  a  spray  of  oil,  and  conse- 
quently it  is  difficult  to  drill.  It  is  ex- 
pected that  the  oil  will  be  encountere  1 
in  the  next  five  feet.  The  well  has 
over  nine  hundred  pounds'  pressure  on 
it,  which  is  rather  high  for  the  district. 
The  depth  of  the  well  is  now  2,028  ft. 

The  work  on  the  Transcontinental 
Co.'s  pump  station  on  Lot  214,  Amatlan, 
is  progressing  rapidly,  and  it  is  ex- 
pected that  it  will  be  in  operation 
within  the  next  four  months.  There 
will  be  fourteen  pumps  with  twenty- 
eight  boilers  to  furnish  the  steam.  The 
estimated  capacity  of  the  plant  is  be- 
tween 250,000  to  300,000  bbl.  of  oil 
daily.  This  will  be  the  largest  pump 
station   in  Mexico. 

Much  of  the  drilling  in  Zacamixtle  is 
being  held  up  on  account  of  litigation. 
This  will  probably  regulate  the  exten- 
.sive  drilling  program  and  add  a  few 
monlliK  of  life  to  the  pool,  which  prom- 
ises, from  present  indication.^,  to  be 
one  of  the  largest  in  Mexico. 

The  deep  test  of  the  Azteca  Co.  on 
Lot  188,  Amatlan,  is  changing  from 
standard  to  rotary  tools  in  order  to 
carry  the  hole  down  to  4,500  ft. 


Many  Good  Strikes  in  Old  Areas 
of  Kentucky 

From.  Our  tipecial  Corri.spondent 
In  Lee  County,  Ky.,  where  most  of 
the  eastern  Kentucky  development  is 
centered,  the  Petroleum  Exploration 
Co.,  drilling  on  the  Rogers  lease,  has 
two  10-bbl.  wells,  as  has  also  the  su- 
perior Oil  Co.,  drilling  on  tlie  Hall- 
Burke  lease.  The  Southwestern  Pe- 
troleum Co.,  drilling  on  the  Lyon 
lease,  has  a  15-bbl.  well.  The  Ohio 
Fuel  Co.,  on  the  Smyth  lease,  has  a  well 
of  50-bbl.   estimated   capacity. 

In  western  Kentucky,  the  Warren 
County  field  shows  a  number  of  wells 
making  up  to  100  bbl.  In  the  Daven- 
port pool  the  Big  Jack  Oil  Col  is 
reported  to  have  a  showing  for  200  bbl. 
in  its  latest  puncture  on  the  Charles 
Davenport  lease.  Activity  in  western 
Warren  has  extended  into  Todd  and 
Logan  counties,  each  of  which  is  now 
undergoing  a  thorough  test.  The  latest 
completion  reported  from  Logan  County 
was  an  advance  test  drilled  on  the  Wil- 
helm  lease,  making  15  bbl. 

Simpson,  Allen  and  Barren  counties 
are  receiving  more  attention  than  ever, 
Simpson  especially  vdth  respect  to 
lately  completed  work.  Two  new  com- 
pletions on  the  Mitchell  lease  are  re- 
ported to  have  a  showing  of  100  bbl. 
In  Barren  County,  on  the  Myers 
lease,  the  Elam  Oil  &  Gas  Co.  has  a 
25-bbl.  producer.  A  pipe  line  will  be 
extended  from  the  Woodson  production 
to  Glasgow,  where  a  loading  rack  will 
be  built. 

The  Grande  Prairie  Oil  Field 

From  Our  Special  Correspondent 
The  Imperial  Oil  Co.  has  leased 
30,000  acres  near  the  British  Columbia 
boundary  to  the  west  of  Grande  Prairie, 
Alberta.  Its  holdings  are  located  along 
both  banks  of  the  Pouce  Coupe  River,  a 
tributary  of  the  Peace  River,  extending 
for  fifteen  miles  along  either  bank. 
The  new  field  forms  as  it  were  a  bay, 
or  valley,  in  the  eastern  foothills  of  the 
Rocky  Mountains,  and  according  to 
gelogists  shows  similar  characteristics 
to  the  Caspar,  Wyoming,  field.  It  is  es- 
timated that  the  new  field  covers  an 
area  of  approximately  forty  by  sixty 
miles.  Since  the  Imperial  Oil  Co.  placed 
its  filings,  from  sixty  to  seventy  thous- 
and acres  have  been  filed  on  by  other 
corporations  and  individuals.  The  Im- 
perial Oil  Co.  has  two  drilling  outfits 
in  transit  from  Edmonton,  and  it  is  re- 
ported that  several  outfits  arc  being 
moved  down  from  Peace  River  to  the 
new  field. 


Recent  dispatches  from  Athens  state 
that  Great  Britain  has  been  given  con- 
cessions in  newly  discovered  oil  fields 
in  northern  Greece. 
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Book  Reviews 


The  Cost  of  Mining.  By  James  R.  Fin- 
lay.  Cloth;  6i  X  94;  pp.  532;  third 
edition ;  chai-ts  and  tables.  McGraw- 
Hill  Book  Co.,  Inc.,  New  York. 
Price,    $6. 

Mr.  Finlay  states  in  his  preface  to 
this  edition  that  some  doubt  existed  as 
to  the  fitness  of  the  title  of  the  book, 
but  we  are  glad  to  note  that  it  remains 
the  same  as  that  of  the  two  previous 
issues.  The  inclusion  of  the  several  dis- 
cussions of  economic  features  of  the  in- 
dustry makes  the  volume  a  particularly 
strong  presentation  and  one  which  will 
appeal  not  only  to  those  connected  di- 
rectly with  mining  but  to  those  asso- 
ciated in  any  way  with  the  industry. 
The  former  issues  dealt  more  partic- 
ularly with  the  technical  side  of  mining 
costs;  in  this  issue  the  author  has  dealt 
with  the  subject  in  a  broader  manner 
and  has  not  only  given  the  reader  the 
benefit  of  his  wealth  of  experience  in 
the  mining  business  under  diverse  con- 
ditions, but  has  also  presented  a  lib- 
eral interpretation  of  the  importance 
which  may  be  attached  to  the  economic 
factors  concerning  the   industry. 

The  early  chapters  of  the  book  are 
devoted  to  broad  discussions  of  the 
economic  influences  of  the  industry,  the 
basis  of  valuations  of  mines,  financial 
considerations  and  cost  analysis.  The 
remaining  chapters  deal  with  the  pro- 
duction of  specific  minerals,  their  costs 
and  relation  to  the  world's  business. 
D.  E.  A.  C. 

Derecho  Minero  Cubano.     By  Jose  Isaac 
del   Corral.      Paper;    7    x    lOJ;    pp. 
675.    Tomo  I.    Published  in  Spanish 
by    Sociedad    Editorial    Cuba    Con- 
temporanea,  Habana,  Cuba.     Price, 
$5. 
This  is  the  first  of  three  volumes.     It 
is  a  compilation  of  laws  and  regulations 
on  Cuban  mining  law  from  the  earliest 
period    up    to    date,    and    covering    the 
requisition  and  working  of  mining  prop- 
erty   of   every   description.      The   work 
likewise  discusses   the   mining   laws   of 
other  countries  and  the  origin  of  Cuban 
practise. 

A    Textbook   of   Chemical    EngineerinK- 

By    Edward    Hart.     Cloth;    «    x   9; 
pp.  '1\\.     Published   by  the  Chemi- 
cal    Publishing     Co.,    Easton,     Pa. 
Price.  %i. 
This  book  is  evidently  written  for  the 
purpose    of    familiarizing    students    in 
their  earlier  courses   in   chemical  enfri- 
neering    with    .some    of    the    machinery 
with   which   they   will  come   in  contact. 
It  embodies  short  chapters  mi    the  fol- 
lowing  topics;     Mnterial.H,    Locution    of 
Works,   Boilers,   Prime   Movers,   Plumb- 
ing,   Crushing,     Dissolving,     I-'iltrntion. 
Tanks,      Evaporation,      rry.Htiillization, 
Drying,      Distillation,      Absorption      of 
Gnues,  Mixing  and  Kneiidiii'.  imd  Con- 
tainers.     Ah    the    hook    contiiins    about 
200   illustnitions   and    only    Jll    pngos, 
the  space   left  for  discuK.nion   of  all   of 
thciie    iiubject.M    in    noccHsarily    limited. 


The  treatment  is,  therefore,  incomplete 
and  decidedly  sketchy.  The  author  does 
not  attempt  to  go  into  the  theory  of 
the  processes  to  any  notable  extent  or 
to  discuss  the  comparative  virtues  of 
the  machinery  described,  but  in  general 
merely  uses  information  gained  from 
manufacturers'  catalogs  and  articles 
published  in  the  technical  press  and 
handbooks.  We  think  too  large  a  pro- 
portion of  the  text,  in  consequence,  is 
quoted  matter. 

As  an  elementary  textbook — and  it  is 
only  fair  to  say  that  this  is  all  the  book 
purports  to  be— this  work  of  Dr.  Hart's 
will  no  doubt  be  acceptable.  The  field 
remains  wide  open,  however,  for  some 
one — and  he  will  need  collaborators — to 
write  an  authoritative  book  on  chemi- 
cal engineering  which  will  be  complete, 
modern,  and  a  valuable  reference  for 
the  practicing  engineer.  E.  H.  R. 

Annual  Statistical  Report  for  1919  of 
the  American  Iron  and  Steel  In- 
stitute. Cloth;  pp.  96;  6J  x  9J; 
tables.  Issued  by  the  American 
Iron  and  Steel  Institute,  61  Broad- 
way, New  York. 
This  eighth  annual  report  contains 
the  statistics  of  the  iron  and  steel  and 
allied  industries  of  the  United  States 
and  Canada  for  1919  and  preceding 
years.  Among  the  compiled  tables  are 
those  relating  to  the  production  of  pig 
iron,  steel  ingots  and  castings,  rolled 
iron  and  steel,  tin  plates,  galvanized 
sheets,  pipes,  tubes,  nails,  rail  joints, 
and  charcoal  blooms,  the  production 
and  shipments  of  iron  ore,  coal  and 
coke,  miscellaneous  production  statis- 
tics, imports  ami  exports,  average 
monthly  and  yearly  prices  and  statistics 
for  Canada,  .A.s  a  reference  book,  this 
little  volume  will  prove  invaluable  to 
those  interested  in  any  of  the  indus- 
tries relating  to  iron  and  steel  produc- 
tion. Although  the  included  tables 
have  already  been  published  in  bulletin 
form  either  by  the  Institute  or  other 
credited  sources,  the  collection  of  them 
ir.  this  convenient  form  will  be  greatly 
appreciated  by  all  interested  in  the 
industry.  D.  E.  A.  C. 

The  Platinum  Metals.  By  A.  D.  Lumb. 
Paper;  .'ii  x  8J;  pp.  63.  John  Mur- 
ray, 50  .■Mliermarle  Street,  W.  Lon- 
don. Price,  3s.  6d. 
This  paper  gives  the  occurrences, 
characters,  uses,  production  and  sources 
of  supply  of  the  iilatinuni  metals  and 
contains  a  bibliography  upon  the  sub- 
ject. It  resembles  in  outline  the  paper 
on  platinum  preparinl  at  Washington  as 
part  of  the  "Political  and  ('ommercial 
Control"  series,  but  i»  considerably 
more  detailed,  part  i<-\ilnrly  in  its  treat- 
ment of  foreign  platinum  deposits.  It 
is  published  by  the  Imperial  Institute, 
n  British  orgnTii/.ntion  which  is  a  center 
for  the  exhiliitioii  and  investigation  of 
iniiieriils  with  m  view  to  their  commer- 
cial developnirnt  and  for  the  supply  of 
information  r.speclinvr  the  soun-es, 
composition,  iind  value  of  minemls  of 
all  kinds,  'rin-  paper  brings  the  subject 
up  to  (late  iind  gives  much  valuable 
information. 


Technical  Papers 


Ontario  Mining — Part  I  of  the  Onta- 
rio Department  of  Mines  report  for 
1919  has  been  published  and  is  obtain- 
able on  request  to  the  Department  at 
Toronto.  The  volume  includes  a  sta- 
tistical review;  a  list  of  mining  acci- 
dents in  1919;  short  descriptions  of  all 
the  mining  operations  in  the  province; 
the  second  report  of  the  Joint  Peat 
Committee;  the  results  of  a  geological 
reconnaissance  into  Patricia;  a  report 
on  the  Windy  Lake  and  other  unde- 
veloped nickel  areas;  and  a  chapter 
on  Haileyburian  intrusive  rocks. 

Queensland  Mining  Industry  —  The 
annual  report  of  the  Under  Secretary 
for  Mines  for  the  year  1919  has  been 
published  and  is  obtainable  on  appli- 
cation to  the  Department  of  Mines, 
Brisbane,  Queensland.  It  is  a  very 
complete  book.  A  large  colored  map 
of  Queensland  showing  the  mining  dis- 
tricts is  a  feature. 

Oil  Shale— In  the  Bulletin  of  the 
American  Association  of  Petroleum 
Geologists  (Vol.  IV,  No.  2,  1920)  ap- 
pears a  paper,  "Notes  on  the  Oil  Shales 
of  Southwestern  Wyoming,"  by  E.  F. 
Schramm.  The  article  deals  entirely 
with  the  oil-producing  shales  of  the 
Green  River  formation,  and  one  section, 
totaling  1,784  ft.  in  thickness,  is  com- 
pletely classified.  Results  of  distilla- 
tion of  samples  are  given.  In  addition, 
twelve  other  sections  showing  the  po- 
sition and  thickness  of  the  shales  are 
plotted.  The  paper  is  illustrated  with 
photographs  of  typical  outcrops. 

Slate  .Mining — The  U.  S.  Bureau  of 
Mines  Rcportx  of  Ini\^tiffalions,  Serial 
No.  2,181,  has  five  pages  devoted  to 
slate  mining  in  Maine  in  the  vicinity 
of  Monson.  The  deposits  are  unique 
and  demand  special  methods  of  opera- 
tion.    The  bulletin   is  free. 

South  Australian  .Mining — A  review 
of  mining  operations  for  the  first  half 
of  1920  has  be.  n  published  by  the  De- 
partment of  Mines,  .Adelaide,  South 
.Australia;  obl;iinable  on  request. 

Manganese—  .\  report  on  the  man- 
ganese deposits  of  Horseshoe  Range, 
Peak  Hill  Goldfield,  Western  Australia 
(thirty-one  pages),  may  be  obtained 
from  the  State  Mining  Engineer.  Perth, 
Western  .•Australia.  The  deposits  so  far 
have  not  been  worked,  but  it  is  esti- 
mated that  1  i  million  tons  of  ore  of 
marketable  grade  could  be  secured 
from  the  top  ci-ust  of  these  deposit*. 

Ontario  (Jold— Part  IV  of  the  twenty- 
ninth  annual  report  of  th.'  Ont^irio  De- 
partment of  Mines  (Toronto.  Ont.,  free 
on  request),  is  a  fifty-three  page  pam- 
phlet devoted  to  the  KirKland  Lake  gold 
area.  This  is  next  to  I'orcupin.'  in  im- 
portance ns  a  gold  proihioi'r  in  Ontario, 
Estimates  place  the  192(»  prodviction  at 
one  million  dollars.  Most  of  the  gold 
occurs  native  and  is  recovered  by  tho 
cyanide  process.  Flow  sheets,  maps, 
colored  plates,  and  sketches  arc  given. 


114 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  3 


Echoes  From  the  Fraternity 

SOCIETIES,  Addresses,  and  reports 


Conditions  at  Colorado  School  of 

Mines  as  Seen  by  a  Graduate 

in  Residence 

System  of  Trusteeship  Blamed — Would 

Put  School  Under  State  University — 

Urges  Alumni  To  Act 

In  the  December,  1920,  issue  of  the 
Colorado  School  of  Mines  Magazine, 
C.  Erb  Wuensch,  the  editor  of  that  pub- 
lication, calls  attention  to  the  existing 
conditions,  as  he  sees  them,  at  the  Col- 
orado School  of  Mines.  The  following 
quotation  from  p.  231  of  that  magazine 
presents  Mr.  Wuensch's  views: 

"Conditions  are  fundamentally  wrong 
at  Golden  and  require  immediate  cor- 
rection. The  present  system  of  trustee- 
ship by  appointments  made  by  the 
Governor  has  had  a  long  trial  and  been 
proven  a  failure.  The  reason  is  be- 
cause of  the  difficulty  of  selecting  men 
of  the  proper  character — men  free  from 
local  prejudice — who  possess  the  proper 
educational  ideals.  The  only  immediate 
solution  lies  in  placing  the  school  under 
the  authority  of  the  regency  of  the 
University  of  Colorado.  If  this  is  done, 
you  will  then  be  able  to  secure  the  ser- 
vices of  a  proven  executive  for  presi- 
dent, and  you  will  be  able  to  attract  and 
retain  efficient  teachers  from  other  uni- 
versities. Some  will  object  to  this  be- 
cause they  imagine  this  would  result  in 
the  Colorado  School  of  Mines  losing 
its  individuality.  This  suspicion  is 
born  of  ignorance;  many  of  the  other 
schools  of  mines  are  under  the  author- 
ity of  their  state  universities,  and  yet 
they  have  retained  their  identity.  Oth- 
ers in  all  honesty  maintain  that  the 
regents  are  virtually  political  appoin- 
tees; they  are  elected  by  the  people  in- 
.stead  of  being  appointed  by  the  Gover- 
nor, as  are  the  trustees.  They,  there- 
fore, cannot  sec  how  this  would  remove 
the  influence  of  politics.  Experience 
has  shown  that  this  system  works,  just 
as  it  has  shown  that  our  system  is  a 
failure.  The  reason  is  that  the  people 
have  a  voice  in  the  selection  of  the 
regents.  If  undesirable  candidates  are 
nominated,  the  alumni  of  the  various 
."chools  have  an  opportunity  to  organize 
an   effort  to  bring   about  their  defeat. 

"We  would  suggest  that  all  the  state's 
schools  be  put  under  one  board  of  re- 
gents; thus  all  prejudices  would  be  ap- 
peased and  many  economies  could  be 
effected  which  would  accrue  to  the  bene- 
fit of  the  state. 

"I  have  attempted  to  speak  the  truth 
regardless  of  consequences.  I  have 
called  'a  spade  a  spade,'  because  I  felt 
that  any  half-hearted  statement  of 
facts  would  fail  to  arouse  the  associa- 
tion from  lis  l.lhargy.  The  reason  for 
this  indiffeniii  <■  is  quite  evident  to  orir' 
from  within  <  .Mi-litions  at  Golden  arc 
.so  nauseating,  and  the  school  has  re- 
ceived so  much  unpleasant  notoriety  of 


late  that  they  hate  to  have  a  hand  in 
the  affair.  The  hour  has  arrived  when 
the  association  must  either  stand  up 
to  attain  the  ideals  for  which  it  was 
formed,  or  else  disorganize  at  once.  I 
fully  appreciate  the  value  of  the  asso- 
ciation in  this  regard  as  well  as  a 
means  to  enable  the  graduates  to  keep 
in  touch  with  one  another,  and  the 
school's  activities,  so  as  to  perpetuate 
the  memories  of  their  school  days,  as  it 
were.  It  was  from  these  motives  that 
I  assisted  in  reviving  the  Alumni  Asso- 
ciation in  January,  1919,  and  later  took 
over  the  editorship  of  the  magazine. 
There  is  not  sufficient  compensation  to 
make  it  worth  while  to  do  this  work, 
and  if  it  were  not  for  the  fact  that  I 
have  sufficient  outside  activity  to  keep 
me  busy,  with  which  the  Alumni  Asso- 
ciation work  does  not  interfere,  I  could 
not  have  afforded  to  have  done  this.  If 
the  Alumni  Association  cannot  unite 
in  an  effort  to  bring  about  these  funda- 
mental changes,  I  cannot  further  sacri- 
fice my  self-respect  to  be  identified  with 
it  as  editor  of  its  magazine  or  as  its 
assistant  secretary-treasurer." 


The  master  of  ceremonies  then  intro- 
duced J.  E.  Spurr,  his  newly  elected 
successor  as  president.  Mr.  Spurr 
modestly  acknowledged  his  appreciation 
of  the  action  of  the  members  in  select- 
ing him  for  this  honor,  and  went  on 
to  outline  his  hopes  for  the  society 
during  1921. 


Mining-  and  Metallurgical  Society 

Holds  Annual  Election 

and  Dinner 

Lindgren,  Retiring  President,  Announces 

1921  Medallist — Kemp  and  Mathewson 

Speak — Spurr  Elected  President 

The  annual  meeting  of  the  Mining 
and  Metallurgical  Society  of  America 
was  held  on  Tuesday,  Jan.  11.  In  the 
afternoon  session  the  postal  ballot  for 
officers  was  reported,  and  other  busi- 
ness matters  of  the  society  were 
despatched.  In  the  evening  a  smaller 
number  of  members  attended  the  annual 
banquet  at  which  the  retiring  president, 
Prof.  Waldemar  Lindgren,  of  the  Mas- 
sachusetts Institute  of  Technology,  was 
master  of  ceremonies.  His  remarks 
reviewed  the  progress  of  the  study  of 
ore-deposition  during  the  past  few  de- 
cades. Prof.  Lindgren  also  announced 
that  the  1921  medal  of  the  society  had 
been  awarded  to  Charles  W.  Goodale, 
director  of  the  Anaconda  company's 
bureau  of  safety,  for  his  distinguished 
service  in  increasing  safety  in  mining 
and  metallurgical  occupations.  This 
award  met  with  the  general  approval 
of  the  assembly. 

Prof.  James  F.  Kemp,  of  f'olumbia 
University,  and  K.  P.  Mathewson,  two 
gold  medallists  of  the  society,  wen- 
called  on  for  addresses.  Prof.  Kemp 
briefly  reviewed  the  changing  views  as 
to  what  is  the  chief  ore  of  copper, 
chalcocite  having  come  to  occupy  the 
pre-eminent  position  formerly  conceded 
to  chalcopyrite.  Mr.  Mathews(m's  ic- 
marks  wi're  cnlcrtaiiiing  aiul  in  his 
usual  vein. 


Underground   Moving   Pictures 
Shown  at  A.  I.  M.  E.  Meeting 

New  York  Section  Sees  Films  of  Stand- 
ardized Operations  at  North  Butte 
Mining  Co.'s  Properties 

The  regular  monthly  meeting  of  the 
New  York  section  of  the  A.  I.  M.  E. 
was  held  at  the  Engineering  Societies 
Building  on  Jan.  6  with  E.  P.  Mathew- 
son in  the  chair.  The  only  speaker  of 
the  evening  was  Robert  Linton,  presi- 
dent of  the  North  Butte  Mining  Co., 
who  showed  the  moving  pictures  of 
standardized  underground  operations  at 
his  company's  properties.  It  was  these 
pictures  that  attracted  such  favorable 
comment  when  shown  at  Minneapolis 
during  the  Lake  Superior  meeting  of 
the  Institute. 

In  his  introductory  remarks  Mr. 
Linton  gave  as  the  cause  of  the  lack 
of  smooth  operations  in  many  enter- 
prises the  fact  that  operating  units 
have  increased  so  in  size  that  there  is 
not  close  enough  contact  between  the 
management  and  the  men.  This  also 
results  in  loss  of  identity  by  the  work- 
man and  in  time  causes  loss  of  initia- 
tive, all  of  which  has  a  marked  effect 
on  a  man's  work.  Referring  to  his 
early  coal-mining  experience  in  Penn- 
sylvania Mr.  Linton  said  the  mines  he 
had  to  do  with  were  small  but  they 
produced  skilled  men.  Today,  on  the 
other  hand,  there  is  a  dearth  of 
skilled  miners,  especially  since  the 
beginning  of  the   war. 

It  was  in  recognition  of  these  facts, 
said  Mr.  Linton,  that  the  North  Butte 
company  undertook  to  increase  the 
efficiency  of  its  miners.  Time  studies 
were  undertaken  and  various  stand- 
ards of  work  established.  The  next 
step  was  to  put  these  standards  into 
effect,  starting  first  with  the  shift 
bosses,  who  were  accustomed  to  meet 
once  a  week.  It  was  at  these  meetings 
that  photographs  were  first  employed. 
For  instance,  bad  spots  noted  under- 
ground by  the  safety  engineer  were 
photographed  and  the  effect  of  these 
|)hi>tos  when  thrown  on  a  screen  for 
all  present  to  see  was  marked.  This 
work  was  so  successful  that  it  was 
extended  for  the  benefit  of  the  rank 
and  file.  Moving  pictures  were  taken 
of  standardized  miderground  opera- 
lions  as  performed  by  skilled  workmen. 
These,  said  Mr.  Linton,  arc  displayed 
twice  a   week. 
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MEN  YOU  Should 

KNOW  ABOUT 


Matthew  Van  Siclen,  mining  engi- 
neer, of  the  Bureau  of  Mines,  was  in 
New  York  City  recently. 

C.  P.  Ross,  who  has  been  investigat- 
ing oil  geology  in  South  America,  has 
resumed  his  work  with  the  Geological 
Survey. 

Carl  J.  Calvin,  assistant  chief  en- 
gineer of  the  .■\rthur  Iron  Mining  Co., 
has  left  for  Los  Angeles,  Cal.,  on  a 
month's   visit. 

Charles  L.  Burdick,  mining  engineer, 
of  the  Chile  Exploration  Co.,  sailed 
from  New  York  City  on  the  "Santa 
Luisa,"  on  Dec.  29. 

George  W.  Stose,  geologist,  of  the 
Geological  Survey,  has  been  elected 
president  of  the  Geological  Society  of 
Washington,   D.   C. 

K.  C.  Heald,  who  has  been  classifying 
oil  lands  in  Montana  and  Wyoming  for 
the  Geological  Survey,  has  returned  to 
the  Washington  office. 

S.  -M.  Soupcoff,  mining  engineer,  with 
the  Garfield  Smelting  Co.,  Salt  Lake 
City,  Utah,  was  in  New  York  (Mty  on 
professional  business  on  Jan.  7. 

James  T.  Kemp,  with  the  Inter- 
national Nickel  Co.,  Port  Colborne,  Ont., 
was  in  New  York  City  over  the  holi- 
days. He  has  returned  to  Port  Col- 
borne. 

N.  H.  Darton,  who  has  been  doing 
geological  work  for  private  interests  in 
Mexico  for  the  last  nine  months,  has  re- 
sumed his  duties  for  the  Geological 
Survey. 

T.  C.  Hopkins,  of  Syracuse  Univer- 
sity, is  in  Washington  to  undertake 
some  special  work  for  the  Geological 
Survey's  section  of  Foreign  Mineral 
Reserves. 

Henry  C.  Perkins,  mining  engineer, 
of  Washington,  D.  C,  has  been  ap- 
pointed a  member  of  the  advisory  board 
of  the  Super-power  Survey.  Mr.  Per- 
kins is  a  member  of  A.  I.  M.  E. 

Dr.  C.  D.  Walcott,  former  director  of 
the  Geological  Survey  and  vice  chair- 
man of  National  Research  Council,  will 
BUccecd  the  Into  Dr.  Bumstend,  at  least 
temporarily,  as  active  chairmnn  of  the 
council. 

J.  M.  Callow,  mining  engineer  of  Salt 
I.nke  ('ity,  Utah,  and  president  of  the 
(iencral  Engineering  Co..  hiis  been  in 
Superior,  Ariz.,  on  professional  affairs. 
He  is  expected  to  return  to  Salt  Lake 
City  by  Jan.  18. 

A.  C.  Oliphant  is  acting  as.sistant 
«ecrrt«ry  in  charge  of  the  Washington, 
D.  C,  ofTice  of  American  Engineering 
Council.  His  address  is  care  of  Mc- 
Lachlen  Building,  10th  and  C  Streets, 
N.  W. 

Glcnville  A.  Collinii,  mining  engineer 
of  Seattle,  Wash.,  has  taken  over  the 
management  of  the  Drum  l.ummon 
Mines,     Ltd.,     replacing     W.     Porteous 


Sloan.  The  property  is  situated  near 
Hartley  Bay.  Douglas  Channel,  B.  C. 

Charles  F.  Thompson,  recently  con- 
nected with  the  metallurgical  depart- 
ment at  the  Burro  Mountain  branch  of 
Phelps  Dodge  Corporation,  is  reported 
leaving  that  service  to  go  into  the  min- 
ing and  milling  department  of  the  Mine 
&   Smelter  Supply   Co. 

E.  L.  Jiirgensen,  formerly  general  su- 
perintendent of  reduction  for  the  Chile 
Exploration  Co.,  Chuquicamata,  Chile, 
and  for  fifteen  years  with  Guggenheim 
companies,  has  opened  an  office  as  con- 
sulting engineer,  at  Suite  1429,  150 
Nassau  St.,  .\ew  York  Citv. 


fn.\Ki.Ks  w.  (■;oon.\i..E 

Charles  W.  Goodale,  mining  engineer, 
and  chairman  of  the  bureau  of  safety 
of  the  Anaconda  Copper  Mining  Co., 
Butte,  Mont.,  is  the  1921  recipient  of 
the  gold  medal  of  the  Mining  and  Metal- 
lurgical Society  of  America. 

Herbert  S.  King  has  been  appointed 
superintendent  of  the  Chandler  Mining 
Co.'s  Chandler  mine,  at  Ely,  Minn.  Mr. 
King  is  one  of  the  directors  of  the  com- 
pany. The  former  incumbent,  Capt. 
Frank  A.  Kent,  resigned,  and  has  gone 
to  San  Fernando,  Cal..  to  spend  the 
winter. 

George  E.  Farish.  consulting  mining 
engineer,  has  resigned  as  managing 
director  of  those  Central  American 
properties  to  which  he  has  exclusively 
devoted  his  time  for  the  past  two  years. 
Mr.  Fairish  is  resuming  his  general  con- 
sulting practice  at  25  Broad  St.,  New 
York  City. 

Walter  U.  Crane,  mining  engineer, 
who  has  Ix-iii  chief  engineer  for  the 
War  Minerals  Relief  Commission  dur- 
ing the  past  year,  has  now  taken  up 
his  duties  as  superintendent  of  the  Tus- 
caloosa, Ala.,  experiment  station  of  the 
Bureau  of  Mines.  His  headquarters 
are   at    Birmingham,    Wa. 

(■rorge  C.  Mackenzie  has  been  ap- 
pointed secretary  of  the  Canadian  In- 
stitute of  Mining  and  .Metallurgy,  and 
hns  assumeil  his  iliities  at  the  institute's 
head<)uarters   in    Montreal.      Mr.    Mack- 


enzie was  recently  president  of  Electric 
Steel  &  Metals  Co.,  Welland,  Ont.,  and 
formerly  served  at  Ottawa  as  secretary 
of  Munitions  Resources  Commission. 

Dr.  Henry  M.  Ami,  F.R.G.S.,  for 
many  years  connected  with  the  Cana- 
dian Geological  Survey,  and  for  the  last 
four  years  attached  to  the  British  Em- 
bassy at  Washington  conducting  studies 
in  war  metals  and  minerals,  has  gone  to 
the  south  of  France  for  a  prolonged 
rest.  He  will  resume  work  in  connec- 
tion with  the  Canadian  Geological  Sur- 
vey on  his  return  to  Canada. 


A.  P.  Watt,  metallurgist,  of  New 
York  City,  died  Dec.  29,  1920,  from  the 
effects  of  an  attack  of  influenza  which 
he  contracted  a  year  ago. 

Henry  .Andrews  Bumstead,  chairman 
of  National  Research  Council,  died  on 
the  train  while  returning  to  Washing- 
ton from  convocation  week  at  Chicago. 
-As  scientific  attache  of  the  United 
States  Embassy  at  London  in  1918, 
Dr.  Bumstead  was  in  immediate  charge 
■  f  the  exchange  of  confidential  scien- 
tific data  with  the  Allies.  He  was  bom 
iM  1870,  at  Pekin.  111.,  and  had  been 
in-ofessor  of  physics  at  Yale,  and  direc- 
tor of  the  Sloane  Physical  Laboratory 
there  since   1906. 

Herman  Garlichs,  metallurgist,  of 
Brooklyn,  N.  Y.,  and  during  the  World 
War  an  advising  metallurgist  as  a 
"dollar-a-year  man,"  die<i  on  Saturday, 
Jan.  8,  at  his  home.  Mr.  Garlichs  was 
born  in  Brooklyn.  May  2:5,  1S,">!).  He  was 
graduated  from  the  Columbia  School  of 
-Mines  in  ISSO  and  soon  after  went  to 
Colorado,  where  he  Incame  a  United 
States  Deputy  Minenil  Sur\'eyor.  .■Vs 
mining  expert  and  iiietallurgist  he  was 
associated  from  ISSl  to  1908  with  the 
.Aurora,  Omaha  aiul  Grant,  Velardena. 
Kansas  City.  .American  and  St.  Louis 
smelting  companies  in  the  West,  and 
later  with  the  Balbach  Smelting  Co.  in 
Newark,  N.  J.  He  retired  from  active 
business  a  few  years  ago  but  retained 
membership  in  ,A.  I.  M.  E.  and  M.  & 
M.  S.  A. 

Ferdinand  Schlesinger.  of  .Milwaukee. 
Wis.,  one  of  the  directors  of  the  New- 
port Mining  Co.,  operating  the  New- 
port mine,  Ironwood.  Mich.,  and  owner 
of  other  extensive  holdings  on  the  Mar- 
i|uette  and  Gogebic  ranges,  ilied  sud- 
denly on  Jan.  .'!,  while  alioard  a  train 
on  his  way  to  California.  Mr.  Schles- 
inger,  many  years  ago.  was  connected 
with  the  Chapin  mine.  Iron  Mountain. 
Subsequently  he  acquired  interests  in 
many  mines  in  the  Lake  ."Superior  dis- 
trict, and  had  consiilenilile  holdings 
there  when  he  gave  up  active  business 
a  few  years  ago.  ,At  that  time  other 
interests  joined  him  in  organir.ing  the 
Steel  *  "Tube  Co.  of  America,  taking 
over  the  Newport  mine,  the  .Anvil-Palms, 
at  Bessemer,  Mich.,  and  the  Isabella,  on 
the  Marquette  Range. 


116 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  3 


The  Mining  News 

The  Mining  News  of  ENGINEERING  AND  MINING  JOURNAL  is  obtained  exclusively  from  its  own  staff  and 

correspondents,  both  in  the  United  States   and  in  foreign  fields.      If,  under  exceptional  conditions,  material 

emanating  from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 


Leading  Events 


Simon  Guggenheim  Replies 
to  Eilers'  Charges 

Points   Out    Development   of    Company 

Under  Family's  Control  in  Letter 

to   Stockholders 

Stockholders  of  the  American  Smelt- 
ing &  Refining  Co.  and  of  the  American 
Smelters  Securities  Co.  have  received 
from  Simon  Guggenheim,  president  of 
both  concerns,  a  pamphlet  containing  a 
denial  of  charges  made  against  the 
Guggenheim  Brothers  in  their  manage- 
ment of  the  properties  by  Karl  Eilers, 
formerly  an  officer  and  director  of  the 
company.  The  pamphlet  includes  a 
copy  of  Mr.  Eilers'  statements.  Mr. 
Guggenheim  says: 

"I  emphatically  deny,  both  on  my 
own  behalf  and  that  of  my  brothers,  all 
charges  of  improper  conduct  made  by 
Mr.  Eilers  in  the  following  pages,  and 
assert  that  at  all  times  my  brothers 
and  myself  have  sought  honestly  and 
faithfully,  to  the  best  of  our  ability,  to 
further  the  interests  and  welfare  of  the 
American  Smelting  &  Refining  Co. 

"Our  connection  with  the  company's 
affairs  began  in  190],  and  it  is  with 
pardonable  pride  that  we  point  to  the 
development  of  the  company  in  the 
intervening  period,  as  shown  by  the 
following  comparison: 

"That  the  policy  of  the  present  man- 
agement has  been  successful  is  evident 
from  the  fact  that  in  the  fiscal  year  of 
the  company  ending  April  30,  1901,  the 
net  earnings  of  the  company  were  $3,- 
828,000,  representing  3.83  per  cent  of 
the  then  outstanding  capital  stock; 
during  the  six  and  two-thirds  years 
ending  Dec.  31,  1911,  the  average  an- 
nual net  earnings  were  at  the  rate  of 
$12,14.5,000,  or  at  the  rate  of  8.15  per 
cent  of  the  then  outstanding  capital 
stock;  during  the  thice  years  ending 
Dec.  31,  1914,  the  av<  ruge  annual  net 
earnings  of  the  company  were  at  the 
rate  of  $12,10.5,000,  or  H.28  per  cent  of 
the  then  outstanding  capital  stock;  dur- 
ing the  three  years  ending  Dec.  31, 
1917  (these  being  war  years),  the  aver- 
age annual  net  earnings  of  the  company 
were  $21, 375,21  H,  or  at  the  rate  of  15.19 
per  cent  of  the  then  outstanding  capital 
stock;  in  the  year  ending  Dec.  31,  1918, 
the  net  earnings  were  $13,887,000,  be- 
ing 11.10  per  cent  of  the  then  out- 
standing capital  stock;  during  the  year 
ending  Dec.  31,  1919,  the  net  earnings 
were  $11,248,000,  Ixing  9.09  per  cent  of 
the  then  outstanding  capital  stock,  the 
latter  year  being  a  nconstruction  year 
following  the  signing  of  the  armistice, 


WEEKLY  RESUME 
^Y<ty^•  (hcreasc  and  curtailment  of 
output  continue  the  most  prominent 
features  of  the  industrial  situation. 
Following  its  recent  act  in  cutting 
salaries  below  SS.OOO  the  American 
Smelting  £  Refining  Co.  has  announced 
a  general  reduction  in  pay  of  all  day 
workers.  Wages  have  also  been  re- 
duced hy  mining  companies  in  the 
Cobalt  district  and  by  the  New  Jer- 
sey Zinc  Co.  A  cut  of  10  per  cent 
has  been  put  in  effect  by  independent 
operators  on  the  Cuyuna  Range.  At 
Duluth  the  Zenith  Furnace  Co.  has 
bloion  out  its  furnaces.  In  Washing- 
ton the  American  Mineral  Production 
Co.,  a  magnesitc  producer,  has  shut 
down,  owing  to  the  importation  of  the 
Austrian  product.  In  Mexico  the 
Cananea  Consolidated  has  closed 
down  two  mines.  In  Arizona  a  num- 
ber of  branch  railroads  have  been 
adversely  affected  by  the  decreased 
tonnage  available.  Of  interest  is  the 
fact  that  Anaconda  has  turned  out 
its  first  bar  of  aluminum  at  the  Wa- 
shoe Reduction  Works,  though  this 
is  in  the  nature  of  an  experiment. 
After  refusing  to  allow  a  decrease 
in  freight  rates  on  Coeur  d'Alene  ores 
shipped  to  East  Helena  and  Northport 
the  Interstate  Commerce  Commission 
reversed  itself  and  granted  permis- 
sion. Stockholders  of  the  A.  S.  &  R. 
have  been  sent  a  pamphlet  by  Simon 
Guggenheim  in  which  the  develop- 
ment of  the  company  under  Ouggen- 
hiim  control  is  emphasized,  in  an 
effort  to  refute  Karl  Filers'  charges. 


Flin  Flon  Option  Expires 
Before  Spring 

Principals  Must  Decide  If  It  Is  To  Be 

Taken  Up  or  Dropped — Construction 

of  Road  Up  to  Purchasers 

Engineers  for  the  Flin  Flon  syndi- 
cate are  now  on  the  property  in  north- 
ern Manitoba  for  the  purpose  of  mak- 
ing the  final  decision  as  to  whether  the 
option  held  by  Colonel  Thompson  and 
associates  should  be  taken  up  or 
dropped. 

The  matter  of  a  railroad  has  been 
put  up  to  the  purchasers  by  the  Mani- 
toba government.  The  latter  will  build 
the  railway  if  the  former  will  guaran- 
tee certain  expenditures  and  construc- 
tion of  a  smelter.  The  Dominion  gov- 
ernment will  also  operate  the  road 
under  a  favorable  lease. 


during  which  industrial  and  commercial 
conditions  were  generally  unsettled. 
(All  figures  for  net  earnings  are  with- 
out allowing  charges  for  depreciation, 
as  the  company's  records,  prior  w  1911, 
were  kept  on  that  basis.) 

"While  my  brothers,  because  of  ad- 
vancing years,  have  been  compelled  to 
restrict  somewhat  their  business  activi- 
ties, so  long  as  any  of  us  are  connected 
with  the  company,  wo  shall  continue,  as 
in  the  past,  to  work  faithfully  and  un- 
selfishly for  the  company's  best  inter- 
ests, and  to  exercise  our  best  business 
judgment  in  the  management  of  its 
affairs. 

"It  is  regrettable  that  a  sensational 
and  wholly  unnecessary  suit  should 
have  been  brought  in  a  period  of  drastic 
r<'ad.iustment  of  all  security  values,  in- 
evitably causing  a  needlessly  severe 
.and  unjustifiable  fall  in  the  market 
l.rice  of  the  stock  of  the  company." 

A  call  for  proxies  for  the  next  meet- 
)i;m  lieen    sent   out  by   Mr.   Eilers. 


American   Smelting   Cuts   Wages 
After  Salary  Decrease 

Perth  Amboy  Refinery   Down — Tacoma 
and    Baltimore    Plants    Curtailed 

A  cut  in  wages  of  about  15  per  cent 
has  been  announced  by  the  American 
Smelting  &  Refining  Co.,  effective  at 
its  various  smelters  and  refineries. 
This  follows  closely  upon  the  flat'  15 
per  cent  cut  in  salaries  for  officers  and 
office  workers  getting  less  than  $5,000 
per  year.  No  reduction  has  been  made 
in  the  salaries  of  those  getting  $5,000 
or  more  per  year  for  the  reason  that 
none  of  these  received  an  increase. 

The  Perth  Amboy  copper  refinery  has* 
been  shut  down  for  six  months.  The 
Tacoma  refinery  is  running  at  75  per 
cent  capacity  and  the  Baltimore  plant 
at  60  per  cent.  The  Garfield  smelter 
is  sending  some  of  its  output  to  Ta- 
coma to  get  the  benefit  of  the  ocean 
freight  east. 


Comstock  Miners  Agree  on  Six 
Months'  Wage  Scale 

Miners  of  the  Gold  Hill  section  of  the 
Comstock  lode  at  Virginia  City,  Nev., 
are  now  working  under  a  six  months'- 
wage-scale  agreement,  providing  for  a 
minimum  wage  of  $5.50  and  ranging 
up  to  $6.50  for  mechanics.  The  agree- 
ment was  reached  at  a  meeting  called 
by  Governor  Boyle  at  his  office  at  Car- 
son C;ity  and  attended  by  heads  of  the 
miners'  union  and  by  Bulkeley  Wells, 
president  of  the  United  Comstock  Mines 
Co.  .Several  hundred  men  are  affected 
by  the  wage  agreement. 
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Anaconda  Turns  Out  First  Bar 

of  Aluminum 

Made   at  Washoe   Reduction   Works — 

Achievement  Said  To  Be  in  Nature 

of  Experiment 

A  feature  of  the  past  week  in  mining 
and  smelter  circles  at  Butte,  Mont., 
was  the  production  at  the  Washoe  Re- 
duction Works  of  the  Anaconda  Cop- 
per Mining  Co.  of  the  first  bar  of 
aluminum  made  by  the  company,  mark- 
ing a  metallurgical  achievement  which 
is  confidently  looked  forward  to  as 
having  many  possibilities  in  the  direc- 
tion of  the  copper  corporation's  prob- 
able entry  into  the  field  of  aluminum 
production. 

While  the  initial  output  of  metallic 
aluminum  by  the  Anaconda  can  hardly 
be  said  to  be  other  than  in  the  nature 
of  an  experiment  and  does  not  rep- 
resent anything  as  yet  on  a  commer- 
cial scale,  still  the  research  work  in 
this  line  of  endeavor  has  attained  such 
results  that  the  engineers  of  Anaconda 
express  confidence  in  their  ability  to 
secure  the  necessary  economies  in  the 
reduction  of  the  metal.  When  this  is 
achieved  the  prediction  is  made  in  in- 
terested circles  that  Anaconda  will 
revolutionize  the  aluminum  industry, 
much  in  the  manner  that  it  did  the 
treatment  of  refractory  and  complex 
zinc  ore  by  the  introduction  of  the  elec- 
trolytic process,  as  employed  in  its 
plant  at  Great  Falls,  Mont. 

Anaconda  officials  have  hitherto  been 
hesitant  to  speak  of  the  company's 
interest  in  the  possibilities  of  aluminum 
in  view  of  the  very  heavy  electrical  ex- 
pense attendant  upon  the  treatment  of 
bauxite,  which  is  the  common  ore  of 
the  metal. 


R.  W.  Howell  Shot  From  Ambush 
in  Northern  India 

Details  of  the  death  of  Ralph  W. 
Howell,  an  American  geologist,  who  was 
killed  while  doing  oil  work  in  northern 
India,  just  have  .reached  this  country. 
Mr.  Howell  and  his  interpreter  were 
riding  200  yards  in  advance  of  other 
members  of  the  geological  party  when 
shots  from  ambush  killed  both  Mr. 
Howell  and  the  interpreter.  The  mili- 
tary escort,  which  had  been  furnished 
by  the  British  Government  for  the 
party,  would  have  joined  the  geologists 
within  less  than  an  hour.  In  fact,  the 
geological  party  was  just  eight  miles 
away  from  the  point  where  it  was  to 
have   met  its  escort. 


Wajfcs  Cut  at  Cobalt 

The  mining  companies  of  Cobalt, 
Ont.,  have  nnnouncod  n  cut  of  75c.  per 
Hay  in  wngcs  for  all  classr.s  of  labor. 
TliiH  will  be  effective  Feb.   15. 


New  .Jersey  Zinc  Cwis  WuRes, 

The  Ni'w  JcfHry  Zinc  Cc.  at  I'nlmer- 
ton  ntinoiinccd  .Inn.  K  n  10  jxt  rent  cut 
In  wages  and  the  pliminiition  of  nn  H 
per  ci'nl  honun  syHlem,  clToctive  .Inn. 
16.  The  plant  will  rrlurn  to  full 
operntinn. 


Wages  Reduced  by  Coeur  d'Alene 

Mining  Companies 

Muckers    To    Receive    25c.    Less    Than 

Miners— Bunker  Hill  &   Sullivan 

Issues   Statement 


Freight  Rates  Reduced  on 
Coeur  d'Alene  Ore 

Shipments  to  East  Helena  and  North- 
port  Smelters  Affected — Rates 
Same  to  Both  Points 

The  reduction  in  freight  rates  on  ore  Effective  Jan.  1,  mining  companies  of 

from   pomts   m  the   Cceur  d'Alene   dis-  the    Coeur   d'Alene    district     Idaho     re- 

U-ict,    Idaho,    to    East    Helena,    Mont.,  duced   wages    of   all    employees    §1    to 

and  Xorthport,  Wash.,  effective  Jan.  1  Si.2.5   per   day.     The   cut  of  $1  '>a  ap 

and    Feb.    1,    respectively,    which    were  plies   only  to  muckers,  who  have  been 

finally  approved  by  the  Interstate  Com-  receiving  the  same  pav  as  miners  and 

merce   Commission,  will   prove   of  tre-  who  will  now  receive  25c    less  per  dav 

mendous    benefit;    in    fact,    ^^^thout   it  This   applies   to   all   mining  companies 

some  of  the  mines  would  probably  have  of  the  district  except  the  Bunker  Hill 

to    close    down.       The    rates    to    both  &   Sullivan,  where  a   difference  in  pay 

points  are  the  same.    Shipments  to  the  of  miners  and  muckers  has  always  nre- 

Mntl-.c      P    T^''%.1}'°%  ^r™    *^^  ^'^"'^^-    '^^^^  i"  this  district  are  fixed 

Morning,     Bunker     Hill,     Hunter     and  ^^der   a   sliding   scale   adopted   Feb     1 

numerous     leasing     companies.       Ship-  igig.  ^hich  adds  25c.  per  dav  for  each 

ments  to  N^orthport  are  confined  to  the  ^^If  cent  increase  in  the  price  of  lead 

Hercules  and  the  Tamarack  mmes.   Ac-  ^fcove    5c.    per   lb.      The   maximum    in- 

cording  to  the  new  tariff,  ore  valued  at  crease    provided    in    the    scale    is    11.25 

not  over  *.,0  has  a  rate  of  ?3  per  ton.  per  day.  with  $3.50  per  dav  as  a  base 

For  each  increase  of  $10  per  ton  25c.  However,    during    the    war    when    the 

TLlT  't'            .Z  '°n'°°'  ^f^   "'■"  ^'"''  "'  1^^^  ^^^  -="-^  -ound  10c 

valued   at  over   $100   will    pay   $5   per  ^^^  the  cost  of  living  was  keeping  pace 

ton.    A  comparison  of  these  rates  with  .,.,>i,    :.     r^„^   j.Aif„„       '^<^<;i""g  pace 

the  old  schedule  makes  the  advantage  ^^JI'^Z.^TL:^:^^:;^; 

strikingly    apparent.      Under    the     old  ju„    „„n,„Vo„,„„f„    „*  *v,        ^  P''.''  ''oove 

tariff   $60   per   ton   was    the    minimum  '^til   4  7^  ner  Iv  >,              tl""^   'T^^ 

valuation   and   the   rate   on   that   class  ""*  J^'l^^.f  ^  \''^""'  '^^.  ""■''"; 

was  $4.25  per  ton.     On  ore  valued  at  ^'tn  Jhe  red, Jfil^ n.""^'  T"""  f"/'^ 

not  over  $65  the   rate  was   $6.50   per  X  J^tJ^  \        T    T  /■    ^"^^'' 

ton.   and    on    ore    valued    at   not   over  -'^^   ''"T   ''"    '  ^^'^""  ^^^^   \'  ^""^^^ 

$100  the  rate  was  $9.37*   per  ton.  "itenf  /h                  •  "  ff^""":''-  ^""^  "» 

'  spite  of  this  provision  the  rate  is  now 

equivalent  to  a  bonus  of  $1.25  per  day. 

TVT        «•         o  u   J    1      4j      .    J  miners    receiving    $4.75    per    day    and 

New  \\ age  Schedule  Adopted  muckers    $4.50,   corresponding   to   6Jc. 

by  New  Mexico  Companies  lead. 

The   following   wage   scale,   effective  „  T?*^  following  notice  was   posted  at 

from  Jan.  1,  has  been  adopted  in  the  1;^''.°^^  ^*  ^^^  Bunker  Hill  &  Sullivan 

Lordsburg  district  in  New  Mexico  and,  ^''"'"S  Co.'s   mines: 

it  is  expected,  will  also  be  adopted  by  "Notice  to  all  employees:     The  price 

companies   operating   vein   mines   else-  °^  '^^^  l^''*  fallen  from  9c.  per  lb.  Sep- 

where  in  the  state:  tember   last   to   a    present   price   of  4 J 

Machinemen  Drifters   $4.25  ""."^  "^k^-  P^""  ^\    This  is  the  lowest  lead 

Machinemen  Stopers 3.50  P"^^  '"  °'''^'"  ^^^  >'''""^  *"<^  "^  '""R^r 

Timbermen           3  80  "'^'^es  possible  the  further  payment  of 

Muckers 3  00  ^^^   present   bonus    of   $2.25   per   shift. 

Nippers    '..'...'.'.'...'.'.'.'.'.'.'.'.'.'.'.'.'.   3!40  "^^^    ''"""^    .idditions.    50c.    each,    an- 

Miner  Helpers 3  50  "l""""''    -^^l^-,  -"•    ^^^9,   and    Feb.    16. 

Trammers    3.00  l?'-^-  "'■«'   ^vthdrjuvn.     Beginning  wth 

Skip    Tenders    4.00  ^^^.  ,^  "•"^-  "'^'^'  ■^'"'-  ^-  ^^21.  the  bonus 

Skip  Tender  Helpers 3.50  &  .VOO  ^,    ""  employees  will  be  reduced  $1, 

Motormen     3.50  ""''  .*"^  Pa.vment  of  a   bonus   of  $1.25 

Motormen    Helpers    3.00  ''''"♦'"''ed. 

Ore    Sorters    "75  ' '"'    ^^'^P^s    Paid    under    the    above 

Ore  Loaders 3  00  '*'''i'"''"'«'  ^^i"  be  $4.75  for  miners  and 

Trackmen s'sO  niui''«''"s  $4.50.     It  is  believed  that  the 

Trackmen    Helpers    ......[......   'n.25  •■mP'">oes    will    accept    the    reduction 

Pipemen    3.80  "''t"°"*    «">'    complaint,    as    they   have 

Pumpmen   ......................   3!75  '"-'*'"  oxpecting  a  reduction. 

Hoisting  Engineer 4.80  ,'^^*^     general     manager.     St«nly    A. 

Carpenters   5.30  •''"'"ton.   gave  out   the   following   state- 
Carpenter   Helpers    3.75  n><|nt: 

Blacksmith     B.30  "The  bonus  to  employees   was   insti- 

Blncksniilh  Helpers   3.75  t"ted  by  the  local  mining  company  Feb. 

Drill    Shnrpenors    4.60  '•  '^l**.  mrl  the  sliding  sr.ile  then  pub- 
Drill   Sharpen. T  Hplpera    3.75  '"shed  was  as  follows:     Il.-reafler  when 

WntihmiMi    3.80  '''"''    ''^    •'*<■•    "    'b.    or    hijrlier    a    proflt- 

I>rill   Ri'pniniu'ii                        4,80  sharing  bonus  will  be  paid  in  addition 

Marhini.tts      .                             5.30  '"    "'e    minimum    ."irnli-    of    w.iges    as 

Mnchini?<l    IIrl|>.T« 3.25  follows: 

Lnbnr-Surfaie     2.75  "Twenty-five    cents    per    shift    when 

RngineorM,  I'l.wer  Plant 5..'tn  lend   is   .5c.  n  lb.  and  under  5|c. 

Hoisting  Kngiiieera,  Dinky 3.50  "Fifty  cents  per  shift  when  lend  is 

Firemen 4.50  '•i*'-  ""'I  under  flc.  n  lb. 
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"Seventy-five  cents  per  shift  when 
lead  is  6c.  a  lb.  and  under  6Jc. 

"One  dollar  per  shift  when  lead  is 
6ic.  a  lb.  and  under  7Jc. 

"When  the  average  price  of  lead  in 
New  York  is  less  than  5c.  no  bonus 
will  be  paid  and  the  regular  scale  ap- 
plies. 

"The  advances  in  the  bonus  as  in- 
dicated by  the  above  scale  were  regu- 
larly made,  but  because  of  living  and 
other  conditions  the  nia.ximum  bonus 
of  $1  per  shift  indicated  has  been  more 
than  doubled.  The  bonus  for  the  larger 
part  of  1920  has  been  $2.25  per  shift, 
which  the  metal  market  has  made  it 
necessary  to  reduce,  although  the 
bonus  still  remaining  far  exceeds  the 
amount  indicated  by  the  Feb.  1,  1916, 
announcement,  the  literal  application 
of  which  would  result  in  no  bonus  at 
all  being  paid. 

"It  is  planned  that  local  operations 
will  continue  at  their  present  full  scale 
and  that  there  will  be  no  curtailment 
or  layoff  of  men  or  cutting  down  of 
improvement    or   construction    jobs." 


Northwestern  Lead  Co.  Has  Been 
Agent  for  Bunker  Hill  Lead 

The  Northwestern  Lead  Co.,  of 
Seattle,  in  which,  according  to  a  recent 
announcement,  the  Bunker  Hill  &  Sul- 
livan Mining  &  Concentrating  Co.  has 
taken  over  a  substantial  interest, 
is  engaged  in  the  manufacture  of  lead 
pipe,  sheet  lead,  lead  traps,  bends  and 
other  supplies  for  the  plumbing  trade. 


This  company  has  been  the  selling 
agent  for  "Bunker  Hill"  pig  lead  in 
Washington,  Oregon,  Idaho,  Montana, 
Wyoming  and  Alaska,  and  under  the 
new  arrangements  the  company  will 
extend  its  field  for  Bunker  Hill  lead  to 
California  and  all  other  Western 
states. 

Recent  Production  Reports 

New  Cornelia  produced  2,688,456  lb. 
copper  in  December  compared  with 
2,670,000  in  November. 

Calumet  &  Arizona's  December  out- 
put was  3,000,000  lb.  against  3,236,000 
in  November. 

North  Butte's  production  in  Decem- 
ber was  485,686  lb.  copper  (1,342,029  in 
November),  14,540  oz.  silver  and  29  oz. 
gold. 

Utah  Copper  produced  7,500,000  lb.  of 
copper  in  December  compared  with 
9,120,000  in  November. 

Chino  Copper  produced  2,999,000  lb. 
copper  in  December  as  against  4,000,- 
000  in  November. 

Ray  Consolidated's  December  output 
of  copper  was  2,975,000  lb.  as  compared 
with  3,975,000  in   November. 

Nevada  Consolidated  produced  3,000,- 
000  lb.  copper  in  December  compared 
with  3,950,000  in  November. 

Miami  Copper  produced  4,373,123  lb. 
copper  in  December  against  4,505,232 
in  November. 

Greene-Cananea  produced  3,700,009 
lb.  copper  and  164,000  oz.  silver  in  Dec- 
ember compared  with  3,500,000  lb.  cop- 
per and  159,100  oz.  silver  in  November. 


Burma  Corporation  produced  2,906 
gross  tons  of  lead  in  November  from 
6,688  tons  of  lead-bearing  material. 
Refined  lead  production  was  2,203  ton.s. 
Refined  silver  production  was  278,750 
oz. 

Cerro  de  Pasco  produced  4,258,000 
lb.  copper  in  December. 

Backus  y  Johnston  produced  1,604,000 
lb.  copper  in  December. 

The  output  of  gold  on  the  Rand  in 
South  Africa  in  December  totaled  632,- 
000  five  ounces,  as  compared  with  633,- 
000  five  ounces  in  November. 

East  Butte  produced  1,538,760  lb. 
copper  in  December  compared  with 
1,658,860   in   November. 

Anaconda  produced  10,500,000  lb. 
copper  in  December  compared  with  11,- 
100,000   in    November. 

Shattuck  Arizona's  December  output 
was:  Copper,  none;  lead,  746,750  lb.; 
silver,  37,621   oz.,  and  4.52  oz.  gold. 

United  Verde  Extension  produced 
3,204,258   lb.   copper   in   December. 

U.  M.  du  Haut  Katanga  (Belgian 
Congo)  produced  3,174,624  lb.  copper 
in  November. 

Inspiration  produced  5,000,000  lb. 
copper  in   December. 

Oriental  Consolidated  (Korea)  ob- 
tained $104,650  from  its  December 
clean-up. 

Phelps  Dodge  produced  8,318,000  lb. 
copper  in  December,  as  follows:  Cop- 
per Queen  Branch,  4,418,000;  Mocte- 
zuma  Copper,  2,468,000;  Burro  Moun- 
tain, 1,060,000,  and  custom  ores,  372,- 
000. 


News  From  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


House  Committee  To  Consider 

Revision  of  .Mining  Laws 

Proposal   to  Chanue   Assessment    Work 

Year    Favored — Views    as    to    Best 
Time  Conflict 

Revi.sion  of  the  mining  laws  is  one 
of  the  things  which  Representative 
Rhodes,  the  chairman  <,f  the  House 
Committee  on  Mines  ;ind  Mining,  has 
in  mind  for  early  consideration.  It 
is  improbable  that  any  action  will  be 
undertaken  at  this  session. 

The  committee  is  also  considering 
the  advisability  of  legislation  which 
would  allow  the  assessment-work  year 
to  end  some  time  in  the  summer  or 
autumn.  At  present  the  assessment- 
work  year  is  on  a  calendar  year  basis. 
For  various  reasons  it  frequently  is 
desirable  to  do  work  of  this  character 
near  the  end  of  the  period.  With  the 
assessment-work  year  ending  on  Dec. 
31  there  are  at  least  two  months  prior 
to  the  expiration  of  the  period  in  which 
little  work  can  he  done  on  mining 
claims,  due   to  weather  conditions. 

A    bill    is    now   before    Congress    pro- 


viding for  the  ending  of  the  assessment 
year  on  June  30.  Some  object  to  this 
on  the  ground  that  the  snow  is  not  off 
the  mountains  in  a  considerable  part 
of  the  mining  area  in  time  to  do  the 
work  during  the  mcmth  of  June.  Some 
are  of  the  opinion  that  it  would  be 
better  to  terminate  the  assessment- 
work  year  July  31.  Others  want  it  to 
end  Aug.  31,  while  still  others  think  it 
would  be  best  to  have  the  assessment- 
work  year  end  Oct.  31. 


No  Notice  Needed   Under  Recent 
Assessment-Work  Act 

No  notice  is  reciuircd  by  the  act  of 
Congress  extending  the  time  for  per- 
forming the  1920  assessment  work  on 
mining  properties.  In  former  acts, 
claim  holders  were  required  to  give 
notice  prior  to  the  end  of  the  year,  but 
the  only  requirement  in  the  present  act 
is  to  perform  the  work  prior  to  July 
1,  1921.  There  is  some  talk  of  reliev- 
ing claim  holders  of  this  obligation 
iillogclher,  but  all  indications  point  to 
the   improbability  of  such   action.      The 


text  of  the  assessment-work  act 
follows: 

"[S.  4565.].  An  act  extending  the 
time  for  the  doing  of  annual  assess- 
ment work  on  mining  claims  for  the 
year  1920  to  and  including  July  1,  1921. 

"Be  it  enacted  by  the  Senate  and 
Hou.se  of  Representatives  of  the  United 
States  of  America  in  Congress  assem- 
bled. That  the  period  within  which 
work  may  be  performed  or  improve- 
ments made  for  the  year  1920,  upon 
mining  claims  as  required  under  section 
2324  of  the  Revised  Statutes  of  the 
United  States,  is  hereby  extended  to 
and  including  the  first  day  of  July, 
1921;  so  that  work  done  or  improve- 
ments made  upon  any  mining  claim  in 
the  United  States  or  Alaska  on  or  be- 
fore July  1,  1921,  shall  have  the  same 
eflfect  as  if  the  same  had  been  per- 
formed within  the  calendar  year  of 
1920:  Provided,  That  this  act  shall 
not  in  any  way  change  or  modify  the 
requirements  of  existing  law  as  to 
work  to  be  done  or  improvements  made 
upon   mining  claims   for  the  year   1921. 

"Approved,  Dec.  31,  1920."" 
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Chemical  Manufacturer  Asks 

Tariff  on  Cyanide 

On     P'ree     List     in     Underwood     Act — 

Claimed    Industry    Would    Have 

Wrecked   Except   for   War 

A  duty  of  33  J  per  cent  ad  valorem 
for  cyanide  salts  has  been  requested  of 
the  House  Committee  on  Ways  and 
Means  which  is  now  conducting  hear- 
ings with  regard  to  tariff  information. 
The  request  was  filed  by  P.  Samuel  Rig- 
mey,  of  the  Roessler  &  Hasslacher 
Chemical  Co.,  of  New  York.  Mr.  Rig- 
mey  testified  that  his  company  was  the 
first  to  manufacture  cyanide  salts  in 
this  country  and  is  the  only  manufac- 
turer producing  these  salts  in  commer- 
cial quantities.  He  explained  to  the 
committee  why  sodium  is  a  better  car- 
rier for  cyanide  than  is  potassium, 
since  it  is  able  to  cai-ry  a  higher  per 
cent  of  cyanide  than  potash.  He  said 
that  the  American  industry  has  been 
much  encouraged  by  the  Payne-Aldrich 
tariff  act  which  allowed  a  duty  of  2.5 
per  cent  ad  valorem  on  sodium  cyanide. 
The  industry  received  a  very  serious 
set-back,  he  declared,  when  it  was 
placed  on  the  free  list  in  the  Underwood 
tariff  act.  The  war  was  all  that  saved 
the  industry,  he  intimated.  It  was 
stated  that  during  the  year  ended  June 
30,  1914,  German  cyanide  to  the  ex- 
tent of  8,000,000  lb.  was  used  in  the 
United  States.  During  that  year  Mr. 
Rigmey's  company  sold  13,000.000  lb. 


In  explaining  about  the  shortage  of 
cyanide  in  1916,  Mr.  Rigmey  said 
that  his  company  had  done  everything 
humanly  possible,  realizing  that  it  was 
the  sole  source  in  this  country  for  the 
supplies  needed  by  the  mining  and 
other  industries.  A  part  of  his  com- 
pany's plant  at  Niagara  Falls  could  not 
be  operated  for  lack  of  power  which 
went  preferentially  to  the  manufac- 
ture of  munitions.  He  told  of  building 
a  new  plant  at  Perth  Amboy,  N.  J. 
When  the  plant  was  ready  for  opera- 
tion the  power  company  was  unable  to 
comply  with  its  contract  and  the  plant 
was  obliged  to  shut  down.  In  addition, 
there  was  opposition  from  the  govern- 
ment, he  declared,  as  it  attempted  to 
build  a  sodium  cyanide  plant  at  Salt- 
ville,  Va.  Several  millions  were  ex- 
pended, he  declared,  but  the  results 
were  nil.  He  said  the  plant  has  now 
been  scrapped. 

During  the  first  nine  months  of  1920, 
he  said,  6,.500,000  lb.  of  cyanide  was 
imported.  This  came  partly  from  Ger- 
many and  partly  from  Canada.  He 
pointed  to  that  as  an  indication  that 
foreign  competition  is  being  revived. 
He  attached  special  importance  to  Cana- 
d'an  competition. 


Government's  Silver  Purchases 

Silver  purcha.ses  under  the  Pittman 
Act  totalled  .'il. 0.54,361  fine  ounces  at 
the   close  of   business  Jan.   8. 


Bain's  Appointment  as  Director 
Likely  To  Be  Confirmed 

Confirmation  of  H.  Foster  Bain  as 
director  of  the  Bureau  of  Mines  is  as- 
sured. Positive  statements  to  that 
effect  have  been  made  by  influential 
Republican  Senators.  Due  to  the  im- 
minence of  the  change  in  administra- 
tion, practically  none  of  the  President's 
nominations  is  being  confirmed  by  the 
Senate.  Those  nominations  classed  as 
political,  will  remain  unconfirmed,  but 
appointments  to  the  directorship  of 
most  of  the  technical  bureaus  are  not 
regarded  as  being  political  ones. 
Although  even  these  appointments  will 
probably  go  over  for  confirmation  at 
the  extra  session,  there  is  every  proba- 
bility that  Mr.  Bain's  nomination  will 
be  confirmed  by  the  Senate  at  that  time. 
Mr.   Bain  has  entered  upon  his  duties. 


Two  War  Mineral  Relief  Awards 
Recommended 

An  award  of  $24,834.53  has  been 
recommended  by  the  War  Minerals  Re- 
lief Commission  to  cover  the  claim  of 
the  Pocahontas  Manganese  Corporation. 
The  company's  claim  was  for  $50,542.69. 
In  addition,  the  Commission  reconsid- 
ered the  claim  of  Arentz  &  Perkins, 
which  previously  had  been  disallowed. 
.\n  award  of  $452.12  was  recommended. 
This  is  16  per  cent  of  the  amount 
claimed. 


News  by  Mining  Districts 


Special  London  Letter 
(  apital  Still  Hard  To  Get— Doubt  Silver 

Demand    for    {"oinage    Purposes  — 

Broken   Hill    Mines   Also 

Handicapped 

By  W.  a.  Do.man 

London,  Dec.  27 — Markets  wound  up 
the  last  week  in  a  far  from  Christmassy 
mood.  There  are  so  many  claims  upon 
the  restricted  amount  of  credit  that  the 
bank.H  arc  able  to  give,  that  the  numer- 
ous mining  companies  in  need  of  addi- 
tional capital  seem  temporarily  at  least 
to  be  faring  rather  badly.  (lold,  silver, 
copi>cr,  lead,  and  tin  undertakings  arc 
all  in  the  same  predicament.  They 
have  .something  to  offer  in  the  way 
of  property  and  ore  in  reserve,  but 
partly  on  account  of  the  fluctuating 
prices  of  the  metals,  possible  lenders 
are  shy.  Santa  Gertrudis  notes  are 
still  quoted  at  a  heavy  discount  despite 
the  prospects  of  the  company.  Silver 
playn  a  not  unimportant  part  here  and 
in  <onsequence  of  the  relapse  in  the 
RK'tal  it  in  nnid  that  the  maniigement 
has  under  conxiderntion  a  rearrange- 
ment of  program.  It  had  been  argued 
that  in  connequence  of  the  reduction  in 
the  output  of  gold  all  Kuropenn  coun- 
Irien  would  compete  for  silver  for  coin- 


age. Doubt  now  exists  as  to  whether 
this  demand  will  materialize,  as  nickel 
is  becoming  the  fashion  in  greater  or 
less  degree  as  token  currency.  Santa 
Gertrudis  apparently  will  concentrate 
operations  upon  the  gold  areas  under 
its  control. 

The  Broken  Hill  mines  are  no  better 
off.  The  Sulphide  Corporation  after 
so  many  months  of  idleness  owing  to 
the  miners'  strike  is  resuming  in  a 
small  way,  but  some  of  the  mining  com- 
panies are  still  further  retarded  as  a 
result  of  the  cessation  of  work  by  the 
Broken  Hill  .Associated  Smelters  during 
the  holidays  and  a  week  or  .so  longer. 
While  in  a  sense  the  long  strike  at  the 
Barrier  Range  may  have  benefited  the 
metal  position  by  enabling  stocks  to  be 
worked  otT.  it  has  caused  ccmaiderable 
harm  to  the  mines  and  also  to  the  Com- 
monwealth. Silver,  lead,  an<l  spelter  are 
quoted  at  relatively  low  prices,  though 
it  is  noticeable  that  the  managements 
of  the  companies  take  quite  a  cheerful 
view  of  thr  future.  There  is  no  steam 
left  in  Ksperanza;  interest  vanished 
when  assays  fell  from  the  abnormal  to 
Bomething  approaching  average.  A  few 
pennyweight  of  gold  and  the  "leen»"  in 
ounces  of  silver  arc  nil  that  have  been 
reporlwl    for   some   weeks. 


The  Rhodesia  Broken  Hill,  a  lead- 
zinc  proposition,  is  also  feeling  the  effect 
of  the  fall  in  the  price  of  lead.  From 
about  15  -  the  sliares  have  declined 
to  about  7  In  this  property,  which 

covers  about  .iii  -i^uare  miles,  as  a  con- 
cession, over  100,000  tons  of  actual 
metal  is  already  proved,  so  that  it  has 
great  potentialities  when  prices  right 
themselves.  Experiments  are  being 
made  in  connection  with  the  zinc  ore 
and  it  is  thought  that  laboratory  tests 
will  be  equally  successful  when  bulk 
treatment  is  undertaken.  The  company 
had  sold  its  output  well  ahead  so  that 
it  has  not  suffered  so  greatly  as  some 
other  mines. 

Further  Rand  gold  mining  con\panies 
have  declared  their  dividend  for  the 
current  half  year.  They  are  satisfac- 
tory in  every  way.  The  public,  however, 
recognises  that  they  arc  in  the  main  the 
result  of  the  gold  premium,  and  doubts 
as  t<i  how  long  this  will  remain  high, 
and  as  to  when  worlviiig  cosUs  will  be 
I  educed,  and  whether  the  re.luction  will 
compensate  for  the  loss  of  prenuum. 
still  cause  hesitation.  Prices  were 
rather  better  when  the  market  closed 
on  Thursday  for  the  holiday,  but  the 
movement  was  of  only  a  half-hearted 
character. 
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CANADA 

British  Columbia 

Production     Statistics     of     Last     Year 

Furnisii    Surprise — Mining    in 

Eastern  Section  Reviewed 

Victoria — Semi-official  estimates  of 
tiie  mineral  production  of  British  Col- 
umbia for  the  year  1920,  based  on  re- 
liable figures,  furnish  a  surprise.  The 
unexpected  results  of  the  year's  work 
are  to  be  found  in  connection  with  the 
output  of  silver  and  copper.  Silver,  it 
appears  likely,  will  show  a  slight  in- 
crease over  1919,  the  improvement 
amounting  to  about  1,800  oz.  The  ex- 
planation, of  course,  lies  in  the  activi- 
ties of  the  northern  mines,  chiefly  the 
Dolly  Varden  at  Alice  Arm,  although 
it  was  not  thought  possible  that  the 
blight  with  which  the  Sloean  silver  min- 
ing camps  were  afflicted  through  labor 
troubles  would  be  overcome.  There  was 
approximately  300,000  lb.  more  copper 
produced  in  the  province  than  in  the 
previous  year.  Lead  will  show  a  de- 
cline of  nearly  8,000,000  lb.  but  zinc  is 
put  down  for  an  advance  of  over  20,- 
000,000  lb.  All  things  considered, 
therefore,  the  last  year  has  been  very 
creditable  to  the  mining  industry  of 
British  Columbia. 

Vancouver — The  necessity  of  encour- 
aging the  production  of  gold  in  British 
Columbia  is  becoming  increasingly  ap- 
parent and  the  latest  public  body  to 
take  action  is  the  Mining  Bureau  of 
the  Vancouver  Board  of  Trade  which 
recently  passed  a  resolution  oflfering  a 
number  of  suggestions  to  the  Dominion 
and  Provincial  Governments.  One  is 
the  removal  of  all  taxation  on  gold 
mines  until  "such  time  as  conditions  re- 
turn to  normal";  another  "the  return  to 
Canada  of  all  gold  produced  from  ex- 
ported ores  and  the  purchase  thereof 
by  the  Mint  at  Ottawa  and  the  Dom- 
inion Assay  Office  at  Vancouver";  and 
a  third  "that  all  gold  sold  by  the  before- 
mentioned  institutions  for  industrial 
purposes  should  be  so  priced  as  to  cover 
the  normal  cost  of  production,  any  sur- 
plus revenue  to  be  distributed  among 
the  gold  mining  companies  in  propor- 
tion to  production." 

Nelson — The  year  just  closed  has  been 
marked  by  considerably  decreased  min- 
ing activity  in  the  Boundary  and  East 
and  West  Kootenay  districts  of  south- 
ern British  Columbia.  Labor  shortage 
and  high  cost  of  supplies  have  been  fac- 
tors partly  to  blame  for  an  unfavorable 
season,  while  during  the  latter  part  of 
the  year,  prevailing  low  prices  of  metals, 
particularly  of  silver,  lead  and  copper, 
with  absolutely  no  market  for  zinc, 
have  had  a  retarding  effect. 

With  elimination  of  Granby'a  plant 
at  Grand  Forks  and  the  Canada  Copper 
Corporation's  smelter  at  Greenwood, 
practically  all  of  the  ore  smelted  in 
Kootenay  and  the  Boundary  has  been 
taken  care  of  by  the  Consolidated  plant 
at  Trail.  Some  Sloean  output  found 
a  market  on  the  United  States  side, 
notably  high-grade  tonnage  from  Sil- 
^rersmith,  Utica  and  Whitewater,  but 
the  aggregate  of  this  is  small  as  com- 


pared with  the  total  handled  at  Trail, 
the  quantity  given  domestic  treatment 
amounting  to  303,687  tons  ci-ude  and 
7,.'J88  tons  concentrates,  contributed  by 
over  100  widely  scattered  properties. 

The  total  valuation  of  mineral  out- 
put of  the  Kootenay  and  Boundary  for 
1920  is  estimated  at  .$8,896,200,  of 
which  $8,161,200  received  domestic 
smelting,  the  balance,  $735,000,  repre- 
senting the  estimated  value  of  metals 
in    exported   ore. 

Of  metal  mine  production,  the  mines 
of  Consolidated  M.  &  S.  Co.,  contributed 
the  great  bulk  in  point  of  tonnage. 
Rossland  and  Sullivan  mines  of  this 
company  are  credited  with  a  joint  pro- 
duction of  335,797  tons;  Nelson  and  Ar- 
row Lakes  with  993  tons  of  crude  and 
398  tons  of  concentrates;  Sloean,  6,107 
tons  crude  and  4,533  tons  concentrates; 
Boundary  and  Similkameen  with  10,556 
tons  crude  and  594  tons  concentrates. 

Considering  the  many  discouraging 
factors  that  have  prevailed,  the  year's 
result,  on  the  whole,  may  be  regarded 
as  satisfactory.  Immediate  indications 
are  not  favorable  to  a  larger  output  for 
1921.  With  the  first  of  the  year  wage 
reductions  have  become  effective  in 
many  parts  of  the  country  but  while 
this  may  make  it  easier  from  an  operat- 
ing standpoint,  a  number  of  other  un- 
favorable factors  may  retard  production 
and  new  developments  for  some  months 
to  come. 

Ontario 

Eleven  Silver  Mines  Working  in  Cobalt 
District — Plan    New    Company    To 

Merge  Teck-Hughes  and  Orr 
Cobalt  —  Owing  mainly  to  power 
shortage  only  eleven  of  the  nineteen 
silver  mines  that  were  working  during 
the  fall  are  now  in  operation,  employing 
about  1,200  miners  as  compared  with 
the  normal  number  of  2,000.  The 
mines  now  working  are  the  Nipissing, 
Mining  Corporation,  O'Brien,  Coniagas, 
La  Rose,  University,  Princess,  Ken- 
Lake,  Crown  Reserve,  Bailey  and  Ruby 
of  which  the  Nipissing  is  the  only  one 
that  has  not  considerably  curtailed 
operations.  Although  the  shortage  of 
power  has  been  the  determining  factor 
in  the  decision  to  close  down  or  limit 
operations,  the  low  price  of  silver  has 
had  an  appreciable  influence  with  mine 
managers  in  this  direction.  The  sup- 
ply of  power  remains  better  than  was 
anticipated  and  is  regarded  as  being 
assured  in  sufficient  volume  to  maintain 
operations  at  the  present  rate  until 
late  in  Februai-y,  which  is,  of  course, 
ilependent  on  the  weather.  At  the 
Beaver  and  McKinley  Darragh,  which 
have  closed  down,  the  workings  are 
being  kept  clear  of  water  so  that 
work  can  be  resumed  in  the  spring 
without  delay. 

The  high-grade  surface  veins  discov- 
ered at  the  Kerr  Lake  last  summer 
have  proved  disappointing  at  depth.  A 
raise  on  one  of  them  has  been  carried 
within  30  ft.  of  the  surface  with  no 
silver  content,  and  the  indications  are 
that  the  surface  enrichment  of  the 
veins  only  extends  a  few  feet  down- 
ward 


Kirkland  Lake — The  shaft  of  the 
Lake  Shore  has  reached  the  600-ft. 
level,  and  sinking  has  been  discon- 
tinued until  a  level  has  been  established 
and  a  crosscut  run  to  No.  2  vein  under 
Kirkland  Lake.  When  this  work  is 
completed  the  shaft  will  be  put  down 
to  the  800-ft.  level. 

The  King-Kirkland  has  ordered  a 
mining  plant,  and  as  soon  as  it  is  in- 
stalled development  work  will  be  begun 
on  a  substantial  outcropping  ore  shoot. 

A  shipment  of  gold  bullion  valued  ap- 
proximately at  $30,000  produced  during 
December  has  been  made  from  the  Kirk- 
land Lake  mine. 

The  plan  under  consideration  for  the 
merger  of  the  Teck-Hughes  and  Orr 
mines  involves  the  organization  of  a 
new  company,  capitalized  at  $5,000,000, 
with  shares  of  the  par  value  of  $1,  of 
which  2,500,000  shares  will  be  dis- 
tributed among  the  Teck-Hughes  inter- 
ests including  the  bondholders,  1,500,- 
000  shares  going  to  the  Orr  share- 
holders, and  1,000,000  remaining  in  the 
treasury. 

Porcupine — Diamond  drilling  on  the 
sand  plains  southwest  of  Timmins 
through  an  overburden  of  400  to  500  ft. 
of  sand  and  gravel,  which  is  being 
financed  by  English  capital,  has  been 
suspended  during  the  cold  weather. 
Some  of  the  drill  holes  have  been  put 
down  to  a  depth  of  700  ft.  and  veins 
carrying  gold  content  are  stated  to  have 
been   encountered. 

Elk  Lake — At  the  Regent  a  shaft  has 
been  put  down  35  ft.  on  a  vein  contain- 
ing silver  content  including  wall  rock 
over  a  width  of  from  2  to  3  ft.  A  car 
of  ore  will  shortly  be  shipped  to  Cobalt. 

AUSTRALIA 

New  Mount  Quamby  Company  Formed 

To   Work   Gold    Property   in   Clon- 

curry   Field — Cobalt  and   Mica 

Also  in  Same  District 

By  Onr  Special  Corrcspoiuli  nt 
Brisbane,  Nov.  28 — The  vast  mineral 
belt  embraced  in  the  CloncuiTy  field 
in  Queensland,  600  miles  inland  by 
lail  from  the  northern  port  of  Towns- 
ville,  has  for  years  been  regarded  as 
a  copper  area  only,  but  indications  of 
late  point  to  its  becoming  something 
more,  and,  in  view  of  the  fact  that 
copper  is  just  now  down  to  a  price  at 
which  it  can  barely  be  produced  with 
I)rofit,  satisfactory  developments  with 
regard  to  other  minerals  will  be  wel- 
comed. A  company  has  lately  been 
floated,  with  a  capital  of  £100,000, 
known  as  the  Mount  Quamby  Gold 
Mining  Co.,  to  work  a  property  in  this 
('.istrict  which,  it  seems,  has  long  been 
known  as  gold-bearing.  It  is  a  large 
conglomerate  deposit  that  was  worked 
for  alluvial  gold  for  some  years  prior 
to  the  war  by  two  brothers,  who  on  the 
outbreak  of  hostilities  went  to  the 
front.  On  their  return  the  mine  was 
tested  with  the  aid  of  capitalists  from 
the  south  and  the  company  was  formed. 
The  sampling  already  done,  extending 
over  a  length  of  600  ft.  from  north  to 
south  and  100  ft.  from  east  to  west, 
has  given  assay  returns  ranging  from 
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6  dwt.  to  6  oz.  4  dwt.  per  ton,  the  aver- 
age being  1  oz.  12  dwt.  This  result 
is  considered  so  satisfactory  that  six 
new  leases,  each  covering  an  area  of 
25  acres,  have  been  taken  up. 

Cobalt  has  also  been  discovered  in 
the  Cioncurry  district,  twenty  miles 
south  of  Selwyn,  the  headquarters  of 
the  Mount  Elliot  company.  The  prop- 
erty is  being  tested  by  two  prospect- 
ing shafts  sunk  to  a  depth  of  over  50 
ft.  on  the  ore  channel,  exposing  an  ore- 
body  varying  from  2.12  ft.  to  5  ft.  in 
width  and  extending  a  length  of  300  ft. 
The  last  report  to  hand  showed  that 
both  shafts  were  in  ore  averaging  about 
5  per  cent  metallic  cobalt.  On  the  sur- 
face this  occurs  as  cobalt  bloom  (eryth- 
rite)  and  lower  down  as  cobaltite.  The 
prospects  are  promising,  and  it  is  in- 
tended to  take  the  prospecting  shafts 
to  a  depth  of  100  ft. 

Good  finds  of  mica  have  likewise  been 
made  in  the  Cioncurry  field,  as  well  as 
in  the  Chillagoe  and  Etheridge  districts 
further  north,  but  nothing  has  been 
done  to  develop  them. 


the  1.50-ft.  level,  according  to  the  re- 
port of  the  consulting  engineer,  Frank 
W.  Royer.  The  main  orebody  has  been 
opened  for  a  length  of  240  ft.  and  is 
from  8  to  30  ft.  wide.  Three  levels 
have  been  driven  above  the  150  and  a 
50-ft.  winze  from  the  latter  is  in  ore 
assaying  35.6  oz.  silver.  The  main  ore- 
body  is  estimated  at  50,000  tons  and 
work  on  another  vein  has  exposed  3,800 
tons  sampling  24.7  oz.  silver.  A  mill 
will  be  provided  this  year. 

Chihuahua 
I'otosi    Company    Cuts    Forces — Buena 
Tierra    Doing    Extensive    Explora- 
tion  Work — Manta    Making 
High-Grade   Shipments 

Santa  Eulalia — The  genei-al  tendency 
in  this  district  indicates  conservative 
curtailment.  Several  of  the  larger 
operating  companies  have  materially 
reduced  their  forces  and  work  on  the 
lower  grade  deposits  is  being  tempo- 
rarily stopped.  A  number  of  the  com- 
panies   have    also    made    reductions    in 


The  properties  of  the  American 
Smelting  &  Refining  Co.  are  operating 
on  a  more  conservative  scale.  All  work 
on  the  San  Antonio  and  the  Dolores 
mines  has  been  discontinued,  and  forces 
of  the  Velardena  and  the  Sin  Nombre 
mines  have  been  materially  reduced. 
The  Mina  Vieja  mine  alone  is  proceed- 
ing without  any  pronounced  curtail- 
ment of  forces.  In  all,  about  400  men 
have  been  released  from  the  various 
mines  of  this  company.  Construction 
work  is  well  under  way  on  the  new 
home  for  the  superintendent.  W.  J. 
Deavitt,  superintendent  of  the  Santa 
Eulalia  Unit,  recently  returned  from  a 
trip  to  various  eastern  points  in  the 
United  States.  W.  M.  Benham  has  been 
transferred  from  Sierra  Mojada,  Coa- 
huila,  as  engineer  for  the  A.  S.  &  R. 
Santa  Eulalia  Unit. 

The  Buena  Tierra  Mining  Co.,  Ltd., 
is  carrying  on  extensive  exploration 
work  at  present.  Besides  the  cross- 
cutting  under  headway  on  the  various 
levels  this  company  is  also  engaged  in 
sinking  both  of  their  main  shafts.     Dia- 


GKNKR.VL  VIEW  OF  CONCEXTRATOR  OF  CANANBA  CONSOLIDATED  COPPER  CO.. 
LA   CANAXEA.   SONORA.    MEXICO 


MEXICO 
Sonora 
Calumet  &  Sonora's  New  Power  Plant 
Almost   Finishe<i — Cananea   Con- 
solidated Closes  Two  Mines 

Cananea — The  Calumet  &  Sonora 
Mininr  Co.  has  almost  completed  its 
new  power  plant,  which  will  be  put  in 
operation  about  Jan.  15.  Alterations 
at  the  mill  will  be  finished  as  soon  as 
some  necessary  eijuipment  arrives. 
Operations  at  the  mine  have  been  of 
development  character  only.  The  shaft 
has  been  sunk  to  the  800  level  and  will 
be  continued  to  the  000.  The  mill 
.shouhl  be  in  operation  before  the  end 
of  the  month. 

The  Cananea  Consolidated  Copper  Co. 
has  closed  <lown  the  C^apoti'  15  and 
{'unnnea-Duluth  mines.  These  minus 
produce  the  concentrating  ore.  The 
mill  will  be  run  until  the  ore  on  hand 
ha.s  been  cleaned  up.  The  pumps  at 
the  Cananeii-Dululh  will  be  pulled  but 
those  nt  the  ('npote  will  be  operated 
(luring  the  close-down. 

Arizpe — The  ('nrmen  mine,  purchased 
by  the  Kloreiicp  Divide  Mining  ('o.  of 
Nevada,  has  developed  over  50,000  tons 
of  20  to  28-0/..  silver  sulphide  ore  above 


their  scale  of  wages.  The  chief  cause 
for  retrenchment  is  obviously  due  to 
the  declining  market  quotations.  To 
add  to  this  condition  the  Mexican  coal 
miners'  strike  has  seriously  threatened 
the  coal  supply  of  at  least  one  co!n- 
pany.  Nearly  all  of  the  various  mine 
oflicials  are  moving  into  the  camps  now 
with  their  families.  It  is  the  first  time 
in  several  years  that  conditions  have 
been  considered  stable  enough  to  war- 
rant  such   a   move. 

The  I'otosi  Mining  Co.  has  recently 
reduced  its  forces  by  releasing  about 
200  men.  A  small  reduction  has  also 
been  made  in  wages.  This  company 
has  lately  installed  a  large  Worthing- 
lon  i)uiiip  al  the  company  wells  at 
Hacienda  Robinson.  Water  is  pumped 
from  these  wells  to  supply  the  mines 
at  Santo  Poniingo.  Not  long  since  a 
large  Snow  boiler  was  added  to  the 
power  plant  of  this  company.  For  sev- 
eral months  past  a  large  crew  of  men 
has  bei-n  enraged  in  straightening 
curves  anil  ri'i'niding  the  tracks  of  the 
narrowg.'ige  r.'iilrond  of  the  PotosJ 
company.  riinn  ng  between  Santo 
Doming"  'I'l'l  Hacienda  Robinson,  pre- 
paratory 111  piilttng  into  service  the 
new  locoinolives  bought  some  lime  ago. 


mond  drill  work  lias  been  discontinued 
for  the  present.  .\  machine  shop  is 
now  under  construction  and  a  complete 
equipment  of  tools  and  machines  has 
been  purchased.  The  headquarters  and 
i.fTices  of  I  lie  company  have  been  moved 
Irom  Chihuahua  to  the  property  at 
.'~^anto  Domingo. 

The  Cia.  .Minerales  y  Metales  has 
temporarily  suspended  operations  be- 
cause of  the  coal  shortage  on  all  of 
the  properties  it  was  operating  in 
this  district,  with  the  exception  of 
Inglaterra  and  Cosineras  group.  It  is 
reported  that  two  ore  caves  have  lately 
been  encountered  on  the  Inglaterra 
riroperty.  John  M.  Brooks  is  superin- 
tendent  of   the   Santa   Eulalia   Unit. 

The  Reina  de  Plata  mine  is  continu- 
ing exploration  work,  and  is  making 
small  shipments  of  ore  regularly.  Lind- 
say Brown  is  superintendent. 

El  Cristo  mine  is  being  operated 
under  the  direction  of  George  M.  Hil- 
lary. Regular  shipments  of  ore  are 
being  made  to  the  niilmad  at  Santa 
Eulalia   by   burro   train. 

The  Manta  Mining  Co.,  of  which  W. 
J.  Deavitt  is  superinteiulent,  is  ship- 
ping four  to  five  cars  of  high-grade  sil- 
ver  ore    monthly.     The   ore   is   carried 
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by  burro  train  to  the  railroad  at  Santa 
Eulalia.  Systematic  exploration  work 
is  going  on  at  the  same  time;  the  shaft 
is  being  sunk  150  ft.  deeper  and  the 
program  calls  for  extensive  crosscut- 
ting. 

Johnson  and  Davidson  and  associates 
of  Chihuahua  have  stopped  the  pros- 
pecting they  were  doing  on  La  Sirena 
property  in  the  East  camp,  near  the 
San  Antonio  mine  of  the  A.  S.  &  R.  Co. 
One  or  two  cars  of  high-grade  zinc  ore 
were  shipped. 

Oscar  Trevino  is  working  the  Spar- 
taca  mine  in  the  East  camp. 

CHOSEN 
Tabowie  Mine  Slope  Fire  Still  Burning 
Unsan,  Dec.  6 — The  November  clean- 
up of  the  Oriental  Consolidated  ex- 
ceeded expectations,  partly  because  the 
Tabowie  surface  dump,  on  which  the 
mill  has  been  running  since  Nov.  11, 
is  of  better  value  than  estimated  and 
partly  because  better  sorting  was  done 
in  the  Taracol  mine  than  expected.  The 
Tabowie  surface  dump  will  last  an- 
other three  or  four  days  after  which  the 
Tabowie  mill  will  be  closed  down  until 
hoisting  ore  in  the  mine  can  be  re- 
sumed. The  Tabowie  mine  stope  fire 
is  still  burning;  the  fire  is  now  between 
No.  8  and  No.  9  level,  very  close  to  No. 
8  level.  There  is  no  more  fire  below 
No.  9  level.  The  management  states: 
"We  are  still  working  day  and  night 
fighting  the  fire  and  perfecting  the 
bulkheads  whereby  the  fire  will  be  iso- 
lated east  of  the  ore  bearing  section  of 
the  mine.  The  gas  continues  bad.  The 
bulkhead  on  No.  5  level  in  the  main 
drift  at  1,020  ft.  E.  took  eight  days 
and  nights  of  continuous  work  with 
mine  rescue  apparatus  on,  as  the  gas 
was  very  thick  at  this  point.  The 
bulkhead  was  built  of  concrete  and  brick 
and  is  9  ft.  wide,  9  ft.  high  and  2  ft. 
thick.  It  was  an  awful  struggle  to  get 
it  completed.  No  one  has  been  killed 
or  injured  so  far,  for  which  we  are 
thankful.  The  20th,  19th,  18th,  17tb 
and  part  of  the  IGth  levels  are  now 
flooded;  we  are  unable  to  send  water  to 
the  surface  as  all  the  water  is  needed 
for  pumping  on   to   the-  burning  area." 

ALABAMA 

Steel    ('orporation's    Purchase    of    Bra- 
zilian .Manganese  Properties  Inter- 
ests Birmingham 

Birmingham — Purchase  of  the  Morro 
da  Mina  manganese  propc^rty  in  the 
state  of  Minas  Geraes,  Brazil,  by  the 
United  States  Steel  Corporation,  an- 
nounced from  New  York  by  Judge  Gary 
recently,  is  of  interest  to  those  in  the 
Birmingham  district  as  ore  from  that 
section  is  now  being  imported  here  via 
Mobile  and  thence  up  the  Warrior 
River  in  barges  to  the  Port  of  Bir- 
mingham, thence  by  rail  to  the  fur- 
naces at  Bessemir,  12  miles  from  Bir- 
mingham. The  Tennessee  floal.  Iron  & 
Railroad  ('(>.,  the  subsidiary  of  the  Steel 
(corporation,  uses  considerable  man- 
ganese ore.  A  cargo  of  R,.500  tons  of 
Brazilian  ore  has  just  been  brought  up 


the  river.  The  deposits  in  Brazil  are 
said  to  be  of  such  proportions  as  to 
guarantee  the  corporation  a  supply  for 
many  years  to  come,  and  make  it  in- 
dependent as  to  this  ore.  The  govern- 
ment, in  addition  to  the  Warrior  River 
transportation  facilities,  is  now  con- 
structing a  coal  and  ore  storage  plant 
at  Mobile  which  will  provide  apparatus 
for  discharging  cargoes  quickly  and 
loading  lighters. 

The  Alabama  Co.  has  taken  an 
option  on  the  Hammond  ore  mines, 
north  of  Gadsden,  in  Etowah  County. 
The  option  is  for  six  months.  Indica- 
tions are  that  the  deal  will  be  con- 
summated. This  will  give  the  Ala- 
bama Co.  a  more  bountiful  supply  of 
ere  for  a  number  of  years  to  come.  The 
Hammond  mines  have  been  property  of 
J.  W.  Hammond  and  C.  E.  Buek  and  the 
ore  is  of  a  good  quality.  The  company 
has  two  blast  furnaces  in  Gadsden,  not 
so  very  far  from  the  ore  mines. 

Y.  A.  Dyer,  who  some  time  back  took 
over  the  brown  ore  mines  at  Cave 
Springs,  Ga.,  is  installing  a  washing 
plant  and  will  in  the  next  few  weeks 
be  delivering  washed  ore  to  a  consumer 
in  his  vicinity,  the  ore  to  be  hauled 
from  the  mine  by  motor-truck. 

The  Woodward  is  still  working  on 
the  sha:ft  sunk  to  its  ore  veins,  not  far 
from  Woodward;  the  Gulf  States  Steel 
Co.  is  getting  a  little  ore  from  the  im- 
mense slope  at  Shannon,  the  big  deep- 
ore  mining  project  a  few  miles  below 
Birmingham,  and  the  Republic  Iron  & 
Steel  Co.  is  putting  in  improvements 
at  its  brown  ore  mines  near  Wood- 
stock. Undeveloped  ore  fields  in  the 
state  are  being  examined  and  some 
drilling  is  being  done. 

MINNESOTA 

Mesabi  Range 

St.    Loui.s    County    Tax    Report    Out — 

Laure    Mine    Suspends  —  Wabigon 

Shuts  Down  Temporarily  Until 

Warmer  Weather 

Hibbing — The  taxes  on  mineral  lands, 
as  shown  by  the  figures  of  the  auditor 
of  St.  Louis  County,  Minn.,  comprise 
74.63  per  cent  of  the  total  taxes  col- 
lected, which  amount  to  $24,453,002.  Of 
this  the  mines  will  shoulder  $18,250,304, 
which  tends  to  show  the  enormous  value 
of  the  iron  ore  of  Northern  Minnesota. 

The  percentage  of  taxes  paid  by  the 
mining  companies  has  been  gaining 
every  yeai'.  In  1915  the  amount  paid 
was  $6,249,005  which  was  66.80  per  cent 
of  the  total  taxes  in  comparison  with 
the  74.63  per  cent  for  1920.  The  a.sses- 
sed  valuation  of  mineral  lands  for  1920 
shows  a  gain  of  $7,905,631  over  1919 
with   a  total   valuation   of  $273,967,081. 

Th(!  M.  A.  Hanna  Ore  Co.  reports  a 
total  shipment  of  3,606,820  tons  in  1920 
from  its  mines  in  Michigan  and  Min- 
nesota, those  in  Michigan  shipping 
1,646,704  tons  and  those  in  Minnesota 
1,960,116. 

The  Laure  mine  of  the  Inland  Steel 
Co.  received  orders  to  close  down  in- 
definitely. The  heads  of  departments 
were  retained  but  125  men  were  released. 


Chisholm — The  Harold,  Leonard  No. 
3  and  the  Alexandria  mines  of  the  M.  A. 
Hanna  Ore  Co.,  are  operating  with  one 
shift  at  present.  The  Alexandria  has 
temporarily  stopped  all  production  ow- 
ing to  the  work  of  deepening  the  shaft. 
It  is  anticipated  that  production  can  be 
resumed  in  the  near  future  in  con- 
junction with   the   shaft  work. 

The  Shenango  Furnace  Co.  has  closed 
the  Shenango  mine  indefinitely  owing  to 
market  conditions  and  to  the  adequate 
stock  piles  of  the  furnace  companies  at 
lower  lake  ports.  The  closing  order 
does  not  effect  the  Webb  or  Tioga  mines 
of  the  same  company,  which  will  con- 
tinue with  present  crews. 

Buhl — Owing  to  the  inability  of  the 
No.  300  electrically-driven  shovel  to 
handle  the  frozen  overburden  of  the 
Wabigon  pit  with  a  drag  line,  the 
property,  which  is  operated  by  the  M. 
A.  Hanna  Ore  Co.,  has  temporarily 
closed  until  the  weather  moderates.  Al- 
though the  banks  were  blasted  ahead  of 
the  shovel  yet  the  frost  penetrated  to 
such  a  depth  that  the  drag  line  could 
not  operate  economically.  The  Thorne 
mine  of  the  same  company  has  tempor- 
arily closed  until  next  shipping  season. 
Three  shifts  of  miners  have  been 
placed  at  the  Shiras  mine  of  the  Oliver 
Iron  Mining  Co.  to  increase  production 
until  the  lease  terminates  which  will 
occur  soon,  and  to  accommodate  some 
of  the  miners  of  the  Alpena  mine  near 
Virginia  which  recently  was  worked 
out. 

Gilbert— Pickands  Mather  &  Co.  re- 
port total  shipments  of  4,702,194  tons 
for  the  1920  season  from  the  various 
ranges  divided  as  follows:  Mesabi 
Range,  2,357,427;  Cuyuna,  113,121; 
Menominee,  902,238;  and  Vermillion 
200,076. 

Cuyuna   Range 

Cuyuna    Producers   Cut  Wages    10   Per 

Cent  —  Zenith     Furnaces     Down — 

Feigh  Mine  To  Remain  Closed 

Crosby — Independent  iron  ore  pro- 
ducers of  the  Cuyuna  have  made  a  gen- 
eral wage  cut  of  10  per  cent  effective 
Jan.  1.  It  is  reported  that  one  inde- 
pendent will  make  a  20  per  cent  reduc- 
tion in  wage  schedules  but  will  work 
full  time  through  the  winter  season. 
There  are  now  only  four  properties  on 
the  range  producing  and  stockpiling 
ore,  and  one  or  two  of  those  are  taking 
steps  to  reduce  their  working  force  and 
output.  At  the  Armour  No.  2  mine  of 
the  Inland  Steel  Co.,  the  largest  on  the 
range,  seventy  men  were  laid  off  New 
Year's  day  and  it  is  expected  that  fur- 
ther reduction  in  the  force  may  be 
made.  It  is  planned  to  put  this  pro- 
perty on  one  shift  per  day  with  no  work 
on  Saturdays,  thus  cutting  a  normal 
1,000-ton  per  day  production  3,000  tons 
per  week. 

The  Zenith  Furnace  Co.  of  Duluth, 
independent  pig  iron  producers,  blew 
out  their  furnace  on  Jan.  1  for  an  in- 
definite period  dependent  upon  change 
in  market  demands.  This  is  the  first 
time  these   furnaces   have   been   idle   in 
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ten  years.  All  ore  shipments  to  the 
furnaces  were  stopped  in  December, 
and  this  has  caused  the  closing  down  of 
the  Bonnie  Belle  mine  of  the  Marcus 
Fay  interests  at  Ironton,  which  had 
been  a  small  but  steady  shipper  to  the 
Zenith  for  the  past  three  years  follow- 
ing its  development  in  1918.  The  man- 
agement has  not  announced  what  action 
will  be  taken  in  the  spring.  The  Saga- 
more mine  at  Riverton  operated  by 
John  A.  Savage  &  Co.  is  another 
Cuyuna  mine  which  will  be  affected  by 
the  closing  of  the  Zenith  furnace  as 
this  property  supplied  all  the  mangan- 
iferous  ore  used  by  the  Duluth  firm. 
For  its  iron  ores  the  Zenith  also  drew 
on  the  Utica  Mining  Co.  of  the  Mesabi 
and  the  Section  30  Mining  Co.  of  the 
Vermillion  Range. 

Ironton — M.  A.  Hanna  &  Co.  have 
cancelled  orders  for  reopening  the 
Feigh  mine  this  month  and  it  is  un- 
likely that  the  property  will  resume 
mining  before  spring.  Installation  of 
new  surface  equipment  is  nearly  com- 
pleted. When  again  in  running  order 
the  Feigh  will  have  one  of  the  most 
modem  surface  plants  on  the  Cuyuna. 
Engine  house  equipment  consists  of  two 
new  Ottumwa  electrically  operated 
hoists  designed  for  600  ft.  depth.  A 
100-hp.  motor  drives  the  larger  hoist 
operating  two  2J-ton  skips  in  balance, 
and  the  cage  hoist  is  7.5-hp.  A  single 
stage,  automatic  control  electric  com- 
pressor, of  550-ft.  capacity  and  a  125- 
kw.  Skinner  engine  generator  set  for 
emergency  use  completes  the  layout. 

MICHIGAN 

Marquette  Range 

Ford    Preparing    to    Unwater    Imperial 

Mine  —  Isabella     Iron    Transferred 

to  Steel  &  Tube  Co. 

Ishpeming — The  Ford  interests  are 
preparing  to  unwater  the  Imperial 
mine,  located  in  Baraga  County  at  the 
extreme  western  end  of  the  Marquette 
district.  Repairs  will  be  made  in  the 
shaft,  a  new  hoisting  plant  installed, 
the  equipment  to  handle  1,.500  tons  of 
ore  daily.  Ore  will  be  smelted  in  the 
Ford  blast  furnace  near  Detroit. 

Articles  of  association  for  the  Mich- 
igan Iron,  Land  &  Lumber  Co.,  a  two- 
million-dollar  corporation,  have  been 
tiled  with  the  County  ("lerk  of  Hough- 
ton County  by  Henry  Ford,  Edsel  Ford 
and  Clara  Ford.  The  company's  capital 
stock  is  divided  into  '20,000  shares  of 
$100  par  value  each,  of  which  one-half, 
or  $1,000,000,  was  issued. 

Final  papers  have  been  signed  in  the 
transfer  of  the  property  of  the  Isabella 
Iron  Co.,  I'alnuT.  Maniuette  County, 
to  the  Steel  &  Tube  Co.  of  America. 
The  purchasers  will  add  a  new  hoisting 
plant  and  run  rock  <irifts  that  under- 
ground haulage  may  be  installed.  De- 
piisitfi  of  high-gnide  ore  have  been  de- 
veloped, this  in  a  section  where  very 
little  ore  of  this  grade  hud  previously 
been  found.  The  Cascade  is  attracting 
attention  because  of  this  develojiment. 
It  po»!«e»»eH  n  big  tonnage  of  40  per 
cent  nilicious  oren. 


Negotiations  for  the  sale  of  the 
Negaunee  Breitung  Hematite  mine  are 
under  way  between  the  owners  and  the 
Jones  &  Laughlin  steel  interests.  The 
property  is  located  in  Negaunee  city 
and   has  a  good  record. 

The  Beaverboard  Granulithic  Co.  has 
just  completed  a  plant  for  the  manu- 
facture of  grits  for  roofing  purposes, 
near  Morgan  Heights,  Marquette 
County,  and  will  secure  its  rock  from  a 
prominent  outcrop  of  greenstone  at 
that  place.  The  concern  desires  rock 
of  green  color  for  covering  felt  shingles 
which  it  manufactures.  Other  works 
of  similar  kind  are  now  in  course  of 
construction  on  the  Ishpeming  marble 
range  in  Marquette  County. 

The  Pioneer  Furnace  Co.,  Marquette, 
reduced  the  wages  of  its  employees  15 
per  cent  on  Jan.  1. 

.Menominee  Range 

Penn    Iron    Co.    Reduces    Wages — Work 
on  Ford  Plant  Stopped 

Iron  Mountain — All  work  at  the  new 
body  plant  of  the  Ford  interests  at 
Iron  Mountain,  has  been  ordered  dis- 
continued, and  an  order  for  machinery 
for  this  place  has  been  cancelled  al- 
though the  work  was  well  along.  A 
wood  contractor  who  was  getting  out 
5,000,000  ft.  of  logs  for  the  plant  was 
also  notified  to  stop  all  shipments.  With 
wood  camps  established,  swamp  roads 
made  and  with  ideal  winter  weather, 
this  if  a  decided  hardship  on  the  con- 
tractor. 

Vulcan — The  Penn  Iron  Co.  has  made 
a  wage  reduction  of  from  10  to  15  per 
cent  and  is  working  its  mines  only  four 
days    a    week. 

COLORADO 

.•V.  V.  Smelter   Running   Four   Furnaces 
— .\.  V.  Shaft  Idle  Temporarily 

Leadville — At  present  the  Arkansas 
Valley  plant  of  the  American  Smelting 
&  Refining  Co.  is  operating  four  blast 
furnaces,  the  ore  being  smelted  not 
coming  from  Leadville  mines  alone  but 
from  .-Xspcri  and  other  territories.  The 
average  number  of  men  employed  is 
about  4.'>0.  and  during  the  summer 
months  considerable  difficulty  was  e.\- 
perienced  in  securing  a  sufficient  supply, 
owing  to  the  general  shortage  all  over 
the  country.  Mexican  labor  has  largely 
displaced  other  classes  at  the  A.  V. 
plant,  and  during  the  last  few  weeks 
there  has  been  much  less  difficulty  in 
securing  men,  owing  to  the  general  con- 
ditions of  unemployment. 

Work  of  driving  a  tunnel  on  the  old 
Lyon's  placer  was  begun  early  last 
summer  under  the  management  of  .lohn 
Cortellini,  the  purpose  of  th?  explora- 
tion work  being  the  search  for  the  con- 
tinual nm  of  the  Lillian  ore  shoots 
whii-h.  It  IS  I'xpected.  will  be  intercepted 
by  till-  luniiel,  lit  present  into  the  hill 
for  a  (lislaiici-  of  -J.'iO  ft.,  which  will  be 
cimtinuid  through  to  the  F.mpire  Ciulch 
side  of  the  hill.  Work  on  the  tunnel, 
which  Is  being  driven  in  a  southerly 
directic.ii.     h.m    for    the     present    been 


stopped  and  a  raise  is  being  driven 
toward  the  surface  for  the  purpose  of 
introducing  an  air  way.  Another  raise 
was  driven  previously  and  there  was 
evidence  that  a  contact  was  being 
approached  together  with  indications  of 
ore  near  by.  Small  bodies  of  low-grade 
zinc  oi-e  have  also  been  uncovered  since 
the  start  of  the  present  operations. 

At  present  the  famous  A.  V.  shaft  is 
idle,  a  temporary  closing  of  the  prop- 
erty having  been  necessitated  by  the 
cutting  off  of  contracts  for  manganese 
ore  of  which  the  A.  V.  shaft  is  said  to 
have  the  best  grade  of  all  local  prop- 
erties. Lessees  are  confident  that  the 
shut-down  will  be  of  short  duration  and 
that  their  contracts  will  be  renewed 
within  a  very  short  time;  3,000  tons  of 
the  camp's  best  grade  manganeses  ore 
was  the  record  of  production  for  the 
A.  V    shaft  in  1920. 

.\lice — The  Roosevelt  Co.  is  erecting 
a  wire-rope  tramway,  about  S  mile  long, 
between  mine  and  mill.  Additional 
stamps  will  be  installed  in  the  mill,  and 
other  equipment,  which  will  double  the 
capacity  of  the  plant. 

Naturita  —  The  Standard  Chemical 
Co.,  the  largest  producer  of  carnotite 
and  vanadium  ore  in  southwestern  Colo- 
rado, has  closed  its  plant,  and  dis- 
charged about  100  men. 

UTAH 

Holidays     Cut     Shipments     from     I'ark 
City  and  Eureka 

Park  City — Shipments  for  the  week 
ended  Jan.  1  amounted  to  1,518  tons  of 
ore  and  concentrates  as  compared  with 
2,328  tons  the  week  preceding,  the  de- 
crease being  due  to  the  holiday  inter- 
mission. Shippers  were:  Judge  allied 
companies,  namely,  the  Judge,  Daly 
West,  and  Park-Utah.  615  tons  of  ore 
and  concentrates  and  40  tons  spelter; 
Ontario,  333  tons;  and  Silver  King 
Coalition,  530  tons. 

Eureka — Shipments  from  the  Tintic 
district  for  the  week  ended  Jan.  1 
amounted  to  1 16  cars  as  compared  with 
172  cars  the  week  preceding,  the  de- 
crease boini;  due  to  the  holiday  intermis- 
sion. Shippers  were:  Tintic  Standard. 
40  cars;  ("hief  Consolidated.  17;  Iron 
King.  12;  F.agle  &  Blue  Bell.  10;  Dra- 
gon, 10;  Victoria,  7;  Iron  Blossom,  5; 
Gemini,  2;  Bullion  Beck,  1 ;  Centennial 
Eureka.  1;  Mammoth.  1;  Swansea.  1. 

MONTAN.V 
.\naconda       Suspends      Production      of 
.Manganese   Ore— Hiillc   X    Superiors 
No.  .1  Shaft   Reaches   Rainbow   Vein 
Hutte — .Anaconda   has   suspended   the 
production  of  manganese  ore  an<l  short- 
ly will  close  the  fen  ..manganese  plant 
at   Great    Falls,   in   .  .nsciiucnce   of   the 
falling    off    in    the    .i.inand    for    ferro- 
manganese  from  the  eastern  steel  mills. 
Sinking    of   the    No.    :i    shaft    of   the 
HIack    Rock    mine   of   ihc   Hutte   &    Su- 
perior has  reache.l  llie  Kmnbow  vem  on 
the  dip  at  a  .lepth  jusl  blow  the  2,300 - 
ft.  level,  showing  a  piomising  mineral- 
ization  with  streaks  of  silver-7.inc  ore. 


124 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  3 


The  shaft  will  be  in  this  vein  for  some 
time,  it  is  believed,  as  the  fissure  is 
standing  farly  straight.  The  No.  3  will 
be  sunk  to  the  2,600-ft.  level.  The 
Butte  &  Superior  has  mapped  out  a  six 
months'  development  program,  consist- 
ing principally  of  shaft  sinking  and  the 
crosscutting  of  the  Rainbow  vein  at 
depths  below  the  2,000-ft.  level.  De- 
velopment work  is  being  prosecuted 
easterly  on  the  1,800-ft.  level  of  the 
Black  Rock  into  the  adjoining  Four 
Johns'  claim. 

CALIFORNIA 

Lease  on  You  Bet  Claims  Taken  Over 

by  S.  B.  Wood— Grass   Valley   Did 

Its  Assessment  Work  Early 

You  Bet — Sydney  B.  Wood  has  an- 
nounced the  taking  over  of  the  bond 
and  lease  from  W.  A.  Hilliard,  W.  E. 
Davis,  R.  A.  Davis  and  John  Hussey  on 
the  1,300  acres  making  up  the  You  Bet 
claims.  Mr.  Wood  is  brother-in-law 
of  Bainbridge  Colby,  Secretary  of 
State.  The  old  company  had  secured 
three  permits  from  the  debris  asso- 
ciation to  mine  by  the  hydraulic  process 
and  Wood  will  seek  to  secure  further 
concessions  from  the  commission  with 
the  idea  of  developing  the  property  to 
its  fullest  extent  in  the  method  best 
adapted  for  its  exploitation. 

Grass  Valley  —  Locators  of  mining 
claims  in  Nevada  County  did  not  take 
any  chances  on  the  enactment  of  the  bill 
providing  for  the  extension  of  time  for 
filing  proofs  of  assessment  work  until 
July  1,  1921. 

NEVADA 

Western   Chemical   Co.  Tries  Out  New 

Plant — Conditions  Normal  at 

Tonopah  and  Divide 

Tonopah — In  the  Tonopah  district 
conditions  are  normal,  and  no  new  de- 
velopments of  importance  have  been 
reported  of  late.  On  account  of  the 
complicated  geology  of  this  district, 
with  irregular  intrusions  of  later  vol- 
canics  and  consCMUcnt  faulting  in  the 
vicinity  of  contacts,  it  is  necessary  to 
do  considerable  development  work, 
usually  in  the  nature  of  crosscuts  and 
raises,  with  no  more  definite  idea  in 
view  than  that  of  cutting  up  the  ground 
and  prospecting  for  favorable  forma- 
tion. The  formations  in  which  ore  oc- 
curs are  pretty  well  known  and  as  there 
are  a  great  many  veins  in  the  camp, 
both  large  and  small,  with  general  east- 
west  strike  and  dips  ranging  from  flat 
to  vertical,  but  more  usually  above  4.5 
degrees,  any  time  favorable  formations 
are  encountered  they  are  worth  cross- 
cutting  north  and  south.  For  this  rea- 
son considerable  development  work  ha.s 
always  been  done  in  the  mines  of  the 
district.  Scarcity  of  efficient  men  in 
the  past  few  years  has  curtailed  this 
development  to  a  certain  extent  but 
conditions  have  improved  and  more 
work  is  being  accomplished. 

Ore  production  of  the  Tonopah  Bel- 
mont, Tonopah  Extension,  West  End, 
Tonopah  Mining  and  Rescue  mines  for 
the    week    ended    Jan.    2    was    normal. 


Profitable  operations  are  being  carried 
on  by  lessees  in  the  Montana  Tonopah, 
Midway,  Jim  Butler  and  Halifax  prop- 
erties. West  End  profits  for  Novem- 
ber were  $51,057.39  from  5,278  tons  of 
West  End  mine  ore  of  an  average  grade 
of  $21.50  per  ton  and  455  tons  of  Jim 
Butler  lease  ore. 

Divide — In  the  Tonopah  Divide  mine 
the  southeast  drift  on  the  800  level  has 
passed  out  of  the  ore  shoot  recently 
encountered  and  is  now  in  low-grade 
material.  On  the  1,000  level  there  is 
no  change  in  conditions,  the  drift  being 
in  low-grade  vein  material.  This  drift 
has  reached  the  projected  position  of 
the  ore  shoot  as  developed  on  the  800 
level  and  improvement  in  values  is  ex- 
pected any  day.  Very  good  progress 
is  being  made  on  both  levels.  Produc- 
tion continues  at  the  rate  of  50  tons 
of  ore  per  day,  the  ore  being  shipped 
to  the  Belmont  mill. 

A  pump  is  being  installed  in  the  Gold 
Reof  shaft  and  pipe  line  laid  to  storage 
tanks  on  the  hill  above  the  Divide  mine. 
All  water  for  both  mining  and  domes- 
tic purposes  is  at  present  being  hauled 
from  Tonopah,  a  distance  of  approxi- 
mately five  miles,  so  that  considerable 
saving  will  result. 

The  Kernick,  Brougher,  Gold  Zone, 
Dividend,  Silver  and  other  smaller 
Divide  properties  report  regular  opera- 
tions with  no  important  developments 
up  to  the  present. 

Blair  Junction — The  Western  Chemi- 
cal Co.,  owning  a  potash  alum  property 
near  Blair  Junction  reports  that  for  the 
last  three  weeks  its  plant  has  been 
given  a  thorough  tryout.  Minor  me- 
chanical defects  have  been  coiTected. 
It  has  been  found  necessary  to  install 
a  larger  engine  for  the  tube  mill  and 
this  has  been  ordered. 

Pioche — Ore  shipments  from  the 
Pioche  district  for  the  period  from  Dec. 
9,  1920,  to  Jan.  6,  1921,  were  up  to  the 
recent  average,  totaling  7,302  tons. 
Shippers  were:  Prince  Con.,  3,710  tons; 
Virginia  Louise,  1,905;  Bristol,  1,125; 
Black  Metals,  355;  Bristol  Wade-Godbe 
Lease,  65;  Lee  Mathews  Lease,  50; 
Stella,  Culverwell  Crowe  Lease,  35; 
Pioche  Assay  Office,  30;  and  Bristol 
Rex   Mathews   Lease,  27. 

The  Prince  Consolidated  Mining  & 
Smelting  Co.  has  mailed  all  its  present 
stockholders  notice  of  their  preferential 
right  to  subscribe  for  200,000  shares  of 
treasury  stock  of  the  company  at  30c, 
per  share.  The  receipts  from  the  sale 
will  be  used  in  development  work.  The 
principal  work  will  be  the  resumption 
of  sinking  the  present  working  shaft  to 
the  825-ft.  level. 

NEW  MEXICO 

Ore  Shipments  from  Lordsburg  District 

Lord.sburg — The  total  ore  shipments 
from  the  Lordsburg  district  for  th" 
month  of  December  amounted  to  7.3 
carloads,  or  3,575  tons,  having  an 
approximate  value  of  $70,000.  The 
total  shipments  for  1920  were  1,H)H  car- 
load.s,  or  5G,284  tons  of  an  approximate 
gross  value  of  $l,]25,r.K0. 


ARIZONA 

Shannon  Has  Small  Force  at  Gleason — 

Small  Producers  at  Bisbee  Cease 

Shipping 

Gleason — The  Shannon  Copper  Co. 
is  employing  less  than  a  dozen  men  at 
its  Gleason  mine.  Some  development 
work  is  being  done.  Other  than  this 
the  camp  is  closed  tight. 

Bisbee — At  a  recent  county  taxpay- 
ers' meeting  Grant  H.  Dowell,  manager 
of  the  Copper  Queen  branch  of  the 
Phelps-Dodge  Corporation,  declared  that 
his  company  annually  paid  taxes  rep- 
resenting a  charge  of  $300  for  every 
man  employed  and  that  the  tax  rep- 
resented a  charge  of  $2  on  every  ton 
of  ore  produced.  The  expenses  of 
Cochise  County,  mainly  paid  by  the 
mining  companies,  has  increased  from 
$29,545  in  1915  to  $1,216,643  in  1920, 
while  the  population  gain  had  been 
slight  if  any. 

Shipments  of  ore  have  been  discon- 
tinued by  the  Boras  Leasing  Co.  The 
shaft  is  being  sunk. 

Shipping  of  ore  has  been  discon- 
tinued by  all  other  small  producers  at 
Bisbee.  These  include  the  Shattucfc, 
Denn,  Wolverine  &  Arizona,  Night 
Hawk,  Higgins  and  the  Boras. 

Phoenix — Shutting  down  of  opera- 
tions at  Christmas  by  the  Gila  Copper 
Sulphide  Co.  has  deprived  the  Arizona 
Eastern  R.R.  branch  of  several  hun- 
dreds of  tons  of  freight  daily.  Appli- 
cation has  therefore  been  made  to  the 
Corporation  Commission  for  permis- 
sion to  abandon  service  on  the  nine- 
mile  stretch  aff'ected. 

The  Corporation  Commission  has  re- 
fused permission  to  increase  freight 
charges  to  the  Swansea  R.R.,  which 
has  been  deprived  of  the  major  part 
of  its  income  by  the  closing  of  the 
Swansea  mines. 

The  Southern  Pacific  R.R.  from  Co- 
chise to  Courtland  and  the  Southwest- 
ern road  to  the  same  point  from  Doug- 
las have  cut  their  schedules  to  three 
times  a  week  on  stoppage  of  the  min- 
ing operations  in  the  Courtland-Glea- 
son  mining  district. 

Miami  —  Several  thousand  dollars 
damage  has  been  done  near  Miami  by 
fire  at  the  Live  Oak  shaft  of  the  In- 
spiration workings,  which  destroyed 
the  blacksmith  shop,  the  tool-sharpen- 
ing department  and  did  other  damage. 

Prescott — The  Jerome-Superior  stock- 
holders' row  has  been  taken  from 
Los  Angeles  to  Arizona  in  a  suit  filed 
at  Prescott  by  the  plaintiffs,  who  had 
failed  in  the  coast  city  on  demurrer 
that  their  corporation  had  entity  in 
Arizona. 

Douglas — A  further  reduction  of 
employment  and  of  production  has  been 
announced  by  L.  R.  Budrow,  manager 
of  the  Lucky  Tiger  ('ombination  Min- 
ing Co.,  operating  a  silver  property 
south  of  Douglas  in   Sonora. 

Kingman  —  Hackberry  Combination 
lias  installed  a  new  hoist  and  com- 
pressor and  will  buy  machine  drills.  D. 
1).  Martin  is  in  charge  at  Hackberry. 
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The  Market  Report 


Daily  Prices  of  Metals 

Copper.  N.  Y. 
net  refinery* 

Tin                                              Lead 

Zinc 

Jan. 

1                           1 

Electrolytic 

St.  L. 

6 

12.  50®  12,  75 

34  00       38.00@38.50 

4.75         4.65@4.75 

5.50 

7 

12.50@12  75 

33.75 

38.00@38.50 

4.75         4.70@4.80 

5.45@5.50 

8 

12.50@12.75 

33.75 

38.0O@38.50 

4.75         4.7U@4.80 

5.40@5.45 

10 

12.60®  12. 75 

34.25 

38.25@38.75 

4.75@4.85'        4.75 

5.45@5.50 

11 

12.75 

34.50 

38.75(0*39.00 

4.75@4.85    4.7C@4.80 

5  50 

12 

12.75 

34.00 

38.25@38.50 

4.75@5.00    4.75@4.85 

5.50 

•These  prices  correspond  to  the  following  quotations  tor  copper,  "delivered":  12.75 
@13.   12.75@13,   12.75(pil3,   12.85@13,   13.  and  13c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  Ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of   0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot   American   tin,   99   per  cent   grade,   and  spot  Straits   tin. 


London 


Copper 

Tin 

Lead 

Zinc 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot     ;      3M 

Spot 

J  M 

6 

7 
8 

10 
11 
12 

72} 

73 

74' 
74 
74 

73} 

74 

74} 

74 

73} 

80 
80 

81} 

81 

81 

208} 
210} 

210 

209 
205 

213} 
2151 

215 

213} 

210} 

22}          23} 
23}          24 

24      ,     24} 
23}     1     24} 
23}     1     24 

25} 

251 

27} 
26} 
26} 

26} 

26} 

III 

27} 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.    All 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 

Sterling 
Excbange 

Silver 

Sterling 
Eichange 

Silver 

Jan 

Sew  York 

Domestic 

Origin 

New  York. 
Foreign       London  ,    Jan. 
Origin      i                 1 

New  York, 

Uomratic 

Origin 

New  York. 
Foreign 
Origin 

London 

6 
7 

8 

364 

362} 

362} 

99} 
99} 
99} 

681          42}        10 
66}         41}        11 

65|      '    40i    ,    12 

365} 

373 
373 

99} 
99} 

99} 

65} 
6S 

66 

40} 
39} 
40 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotatlon.s  arc  In  pence  per  troy  ounce  of 
■terlins  silver,  926  fine. 


Metal  Markets 

New  York,  Jan.  12,  1921 
The  bettor  tone  which  characterized 
the  metal  market  in  the  first  week  of 
the  new  year  has  continued,  and  prices 
generally  have  tended  upward.  The 
improvement  in  the  stock  market  has 
no  doubt  had  an  influence.  No  buyinjr 
of  consequence  has  resulted,  however, 
and  it  is  jrenerally  aRreed  that  this 
must  await  a  belter  demand  for  manu- 
factured products.  Pressure  to  sell 
appears  to  have  decreased  considerably, 
and  most  of  the  metal  for  sale  now 
seems  to  bo  in  hands  which  arc  able  to 
carry  it.  A  decrease  in  money  rates 
helps,  of  course,  in  this  rcKanl.  The 
advance  in  foreign  exchange  has  made 
the  export  situation  brighter. 


The  speculative  demand  is  generally 
active,  particularly  for  future  delivery, 
but  producers  generally  are  not  willing 
to  sell  in  these  quarters,  even  at  pre- 
miums. Both  the  demand  and  the  un- 
willingness to  sell  are  encouraging  fac- 
tors. 

Copper 

The  chief  feature  of  the  copper  mar- 
ket for  the  last  week  has  been  a  much 
improveil  export  demand,  in  which  both 
the  Copper  Kxport  Association  and  out- 
side agencies  have  shared.  The  increase 
in  the  value  of  sterling  and  francs  has 
helped  sales  to  Knglaml  and  France, 
and  Germany  has  also  been  a  buyer  of 
no  mean  imp<irtnnce.  The  prices 
charged  have  netted  producers  on  this 
side  about  the  same  as  has  been  realized 
on  domestic   business. 


Sales  for  domestic  consumption  con- 
tinue of  very  meager  proportions,  and 
the  big  buyers  are  not  in  the  market. 
The  prices  asked  by  the  large  producers 
are  about  the  same  as  those  asked  by 
others,  a  situation  which  has  not 
existed  for  some  time.  Some  sellers 
are  asking  13ic.  delivered,  but  the  price 
today  is  generally  13c.  for  January  de- 
livery, with  a  premium  of  about  Jc.  for 
each  month  beyond  this.  It  begins  to 
look  as  if  copper  was  in  for  a  gradual 
return  to  higher  prices  as  long  as  for- 
eign exchange  and  the  general  senti- 
ment in  business  circles  continue  to  im- 
prove. 

Lead 

The  A.  S.  &  R.  official  price  of 
4.75c.,  New  York  and  St.  Louis,  contin- 
ues  unchanged. 

Lead  has  continued  firm,  with  a 
widely  distributed  demand  for  ship- 
ments of  one  hundred  tons  and  less. 
Large  consumers  seem  well  supplied  at 
current  rates  of  consumption.  The 
speculative  demand  is  active,  especially 
for  futures,  and  5@5Jc.  New  York  has 
been  realized  on  such  sales.  Old  cus- 
tomers, however— reputable  consumers 
— have  had  no  difficulty  in  buying  at  the 
prices  which  we  quote.  There  is  little 
likelihood  of  the  price  going  much  above 
5c.  under  present  conditions,  for  Span- 
ish or  German  lead  would  then  be  im- 
ported. The  statistical  position,  how- 
ever, is  excellent,  with  producers  well 
sold  up.  dealers  pretty  well  cleaned  out. 
and  consumers'  stocks  low.  The  battery 
business  seems  to  be  improving  a  little. 
The  coming  installations  of  automatic 
telephones  in  New  York  will  require 
considerable  lead  for  battery  purposes, 
and  the  automobile  business  is  expected 
to  improve  in  the  spring. 

Some  business  in  second-quarter  metal 
has  been  done  at  4.875@5c. 

Zinc 

No  demand,  either  speculative  or  con- 
suming, seems  in  evidence,  and  the  leth- 
argy of  this  market  continues.  Too 
much  zinc  is  available  in  Europe  to 
allow  any  marked  advance  of  the 
price  on  this  side,  and  no  immediate 
change  is  in  prospect.  The  demand  for 
futures  is  entirely  confined  to  specula- 
tive interests. 


Tin 

The  improvement  in 
had  its  etTect  on  tin  price; 
in  all  varieties  contimn 
buying  is  done  very  caii 
lators  in  tin  and  sterliiu:  i 
to  be  doing  what  little  Inir 

Straits   fin   for  future 
6th.  ,S8.7r.^.19c.;    Ttli.   .N 

;i8.ri0^;i9c.;    lOth,    :!.'!. I 

3!).RO(»:t>».7ric.;    12th.  :Ut.L' 
Arrivals  of  tin:  none. 


exchange  has 
■;,  but  business 
's  small,  and 
fully.  Specu- 
■Nchange  seem 
iiness  there  is. 
delivery:  Jan. 
.-,()i,i:!9c.;  Hth, 
.;;>  ■.-.c;  11th. 
,-,1,1  :!9.60c. 
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Silver 

During  the  last  week  the  London 
market  dropped  from  42id.  to  39J(1. 
This  fall  was  occasioned  by  heavy  sell- 
ing for  China  account,  part  of  these 
sales  being  against  previous  purchases. 
The  Indian  bazaars  have  also  been  buy- 
ing, but  offerings  were  too  heavy  for 
the  price  to  hold.  The  market  in  New 
York  has  fluctuated  between  65  and 
69c.,  the  strength  here  being  due  largely 
to  the  sharp  advance  in  sterling  ex- 
change. 

Mexican  Dollars — Jan.  6th,  521;  7th, 
oOH;  8th,  50;  10th,  50;  11th,  50;  12th. 
50?. 

Gold 

Gold  in  London:  Jan.  6th,  112s.  2d.; 
7th,  113s.  3d.;  10th,  112s.  6d.;  11th, 
108s.  lOd.;  12th,  108s.  lid. 

Foreign  Exchange 

Foreign  money  advanced  generally 
during  the  last  week.  The  advance  in 
sterling  was  violent  and  seemed  to  have 
its  origin  in  the  selling  of  dollars  in 
London.  The  market  continues  thin, 
however.  Conditions  are  better  in 
South  America.  Some  foreign  coun- 
tries are  reported  to  be  aiTanging  the 
sale  of  bonds  in  this  country.  It  is  to 
be  hoped  that  they  meet  with  success,  as 
such  sales  would  have  a  direct  influence 
in  promoting  export  trade  from  this 
country,  and  it  is  on  this  trade  that 
copper  producers  and  others  must  look 
lor  prosperity.  On  Tuesday,  Jan.  11th, 
francs  were  6.185c.;  lire,  3.53c.;  and 
marks,  1.44c.  New  York  funds  in  Mon- 
treal, 143  per  cent  premium,  the  de- 
cline being  due  to  the  advance  in  ster- 
ling here. 

Other  Metals 

Aluminum — List  prices  of  28.3@28.5c. 
are  purely  nominal. 

Antimony  —  Chinese  and  Japanese 
brands,  5Jc.;  market  quiet.  W.C.C. 
brand,  6J(S)6Jc.  per  lb.  Cookson's  "C" 
grade,  shipment  from  England,  9-:!c. 
Chinese  needle  antimony,  lump,  nomi- 
nal at  4Jc.  per  lb.  Standard  powdered 
needle  antimony'  (200  mesh),  7@75c. 
per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  r  .-nt  Sb^Oj,  whole- 
sale lots,  7c. 

Bismuth— $2.40  per  lb.,  500-lb.  lots, 
and  $2.42  per  lb.,  100-lb.  lots. 

Cadmium — Nominal,  $1.40  per  lb. 

Cobalt— Metal,  $5  per  lb.;  black 
oxide,  .$.3.40  per  lb.;  sulphate,  $1.35. 

Iridium — Nominal,   $325   per  oz. 

MagneHium  —  Crude,  99  per  cent, 
$1.35  per  lb.  f.o.b.  Philadelphia. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@i$40  per 
lb.,  according  to  gage. 

Nickel— Int'ot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c.,  f.o.b.  Baycnne,  N.  J. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  pir  lb.,  f.o.b.  Bayonne. 

Osmium- Open  market,  $70@$80  per 
troy  ox. 


Palladium — $75  per  oz. 

Platinum — Firm  at  $75  per  oz. 

Quicksilver — Nominally  $45  per  75- 
Ib.  flask.  San  Francisco  wires  $45@ 
$50.     Steady. 

'Rhodium— $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal — Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CrjOa  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  55@60c.  per  unit,  New 
York.  Practically  no  change  on  Cali- 
fornia chrome  ore  since  August;  40@ 
50  per  cent  can  be  bought  at  50@60c. 
per  unit,  f.o.b.  cars,  California.  One 
party  has  offered  800  tons  of  40@45 
per  cent  at  55c.,  and  has  been  able  to 
dispose  of  only  150  tons. 

'Manganese  Ore — 40@45c.  per  unit, 
seaport;  chemical  ore  (MnOa)  $60@$65 
per  gross  ton,  lump;  $75@$80  per  net 
ton,  powdered. 

Molybdenum  Ore — 85  per  cent  M0S2, 
55@60c.  per  lb.  of  contained  sulphide. 
New  York. 

'Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  40c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiO;,  li@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOi,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

'Tungsten  Ore — Scheelite  or  wol- 
framite, 60  per  cent  WO,  and  over,  per 
unit   of   W0„   $3.25@$3.50,   New   York. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining IJ  per  cent  UaOs  and  5  per  cent 
ViOo  sells  for  $1.50  per  lb.  of  UaO,  and 
75c.  per  lb.  of  V^Os;  ore  containing  2 
per  cent  VzO,  and  5  per  cent  VaOt  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  UsOs  and  V2O5  content  com- 
mands  proportionately   higher   prices. 

Vanadium  Ore — $1.50  per  lb.  of  VjOr, 
(guaranteed  minimum  of  18  per  cent 
V:0,),  New  York. 

'Zircon — Washed,  iron  free,  3c.  |)er  11). 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.   in  ton   lots. 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Jan.  8 — Zinc  blendi',  per 
ton,  high  $36.85;  basis  60  per  cent  zinc, 
premium,  $29;  Prime  Western  ^27StO(w 
$29;  average  selling  price,  all  blcndr 
ores,  $33.88.     No  sales  of  calamine. 

Lead,  high,  $57.20;  basis  80  per  cent 
lead,  $55@$47..50;  average  settling 
price,  ail  grades  of  lead,  $49.64  per  ton. 
A    few  settlements  are  being   made   on 


'I'"urnlBhod   by   Foote   Mineral   Co..   Phll.n 
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ore  sold  on  $50@$55  basis,  but  the 
buying  basis  is  $47.50  this  week. 

Shipments  for  the  week:  Blende, 
6,186;  lead,  491  tons.  Value,  all  ores 
the  week,  $234,040. 

Efforts  to  buy  ore  on  $25  basis  at 
the  close  of  1920  proved  futile;  the  clos- 
ing price  for  Prime  Western  was  $27.50. 
Blende  opened  this  week  stronger 
on  $27.50  basis,  and  a  few  bins  were 
bid  $28.50  and  one  $29,  the  same  price 
as  premium  grade.  Sellers  consider 
this  a  hopeful  and  helpful  indication. 
There  is  more  ore  for  sale,  but  it  is 
being  held  for  a  $30  basis.  The  pur- 
chase this  week  was  8,300  tons,  4,500 
tons  larger  than  last  week,  and  was  ap- 
proximately 2,000  tons  in  excess  of  the 
production,  another  very  encouraging 
feature. 

Platteville,  Wis.,  Jan.  8 — No  market 
demand  for  lead  or  zinc.  Shipments  for 
the  week:  Zinc  ore,  396;  lead,  110  tons. 
Shipped  during  the  week  to  separating 
plants,  1,680  tons  blende. 

Non-Metallic  Minerals 

Asbestos— Crude,  No.  1  $2,000@ 
$3,500;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60@ 
$75;  cement  stock,  $17.50@$30;  floats, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22@$26  in  bags, 
carload  lots;  all  f.o.b.  Kings  Creek, 
S.  C.  Crude,  88  to  94  per  cent,  $23; 
ground  (white),  $45;  ground  (off  color) 
$30@$32  per  net  ton,  less  than  carload 
lots,  f.o.b.  New  York.  Crude,  first 
grade,  $10  per  ton,  f.o.b.  cars,  Mis- 
souri; floated,  $28  per  ton  in  bbls.; 
$26.50  per  ton  in  100-lb.  bags;  extra 
charge  for  bags,  f.o.b.  St.  Louis. 

Chalk — English,  extra  light,  5@5ic.; 
light,  5@6c.;  dense,  4i@5c.  per  lb.,  all 
f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $8(5) 
$12;  washed,  $12@$15;  powdered,  $18(3) 
$22;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  crude,  $8(a)$12;  ground, 
$15(5)$40,  f.o.b.  Virginia  points.  Do- 
mestic lump,  $10@$20;  powdered,  $25(3) 
$30;  imported  lump,  $25@$35;  powder- 
ed, $30@$35,  f.o.b.  Now  York. 

Feldspar — Crude,  $8(3)$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27(®$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17(ffi$21,  f.o.b.  North 
(Carolina  points;  $17(a)$21  per  ton.  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $25  per  ton,  f.o.b. 
Illinois  mines,  and  $25.50,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
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ical  or  enameling  purposes,  $60;  lump, 
$17.50,  f.o.b.  Tonuco,  N.  M.  In  Canada 
85  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
Canadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mines. 

Fuller's  Earth — $16  per  ton,  carload 
lots,  f.o.b.  New  York. 

Graphite — The  90  per  cent  crucible 
grade  is  held  in  Alabama  for  9c.  per 
lb.  and  85  per  cent  grade,  7@9c.  Lubri- 
cating grade  commanding  the  best 
price  is  a'fine  flake,  passing  a  100@120 
mesh,  and  running  higher  than  96  per 
cent  carbon.  Linotype  machines  use  a 
flake  passing  90  mesh  and  standing  on 
a  120  screen,  with  90  per  cent  carbon, 
retailing  at  75c.  to  $1  per  lb.  and  sell- 
ing to  jobbers  at  ll@40c. 

Gypsum — Plaster  of  paris  in  carload 
lets  sells  for  $4,25  per  250-lb.  bbl., 
alongside  dock,  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 
Kaolin — See  China  Clay. 
Limestone — Dolomite,  1@2  man  size, 
|1.60@$1.65;  2(3)8  in.,  $1.55@$1.65  per 
net  ton,  f.o.b.  Plymouth  Meeting,  Pa.; 
fluxing,  $1.65@$1.75  per  net  ton,  f.o.b. 
Howellville,  Pa. 

Magnesite,  Calcined  —  High  -  grade 
caustic  calcined,  lump  form,  $35@$40 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic  seaboard,  $61@$63. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  50c.;  No.  5,  $1.20 
@$1.40;  No.  4,  $2@$3;  No.  3,  $4.25@ 
$5;  No.  2,  $5.50@$7;  No.  1,  $8.  Clear 
block:  No.  6,  55c.;  No.  5,  $1.75;  No.  4, 
$3.25;  No.  3,  $5;  No.  2,  $6.50;  No.  1, 
18;  Al,  $10;  extra  large,  $25;  all  f.o.b. 
New  York;  ground,  $150  per  ton, 
Philadelphia.  Domestic,  uncut,  f.o.b. 
Franklin,  N.  C,  as  follows:  Scrap,  $45 
@$50  per  ton;  punch,  10c.  per  lb.; 
circle,  15(a)25c.;  li  x  2  in.,  75c.;  2  x 
2  in.,  $1.15;  2x3  in.,  $1.65;  3x3  in., 
$2.10;  3x4  in.,  $2.50;  3  x  5  in.,  $2.75; 
3x6  in.,  $3.75;  ground  165  mesh,  $150 
@$170  per  ton;  ground  roofing  mica, 
$60;  mica  washers,  75c. @$2  per  lb.; 
li-in.  disks,  No.  1,  $1.40  per  lb.;  No. 
2,  $1.25.  The  foregoing  domestic  prices 
obtain  also  in  the  Chicago  district. 

'Monazite — Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos- 
phate, $13;  75  per  cent,  $11.50;  75@74 
per  cent,  $11;  70  per  cent,  $8.35;  68  per 
cent,  $7.85;  fi«(3)66  per  cent,  $7.60. 
Finely  ground  Trnnessec  rock  sells  for 
$8.50  per  net  ton  for  13  per  cent  phos- 
phorus content,  agricultural  applica- 
tion; for  ncid-nuiking,  14  per  rent,  $9; 
both  prices  f.o.b.  Centerville,  Tenn. 

Pumice  Stone — Imported,  lump,  4@ 
60c.  per  lb.;  domestic  lump,  6c. ; 
jrround,  ■\<<i"n\,  nil   f.o.b.   New   York. 


Pyrites — Spanish  fines,  per  unit,  12c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
16Jc.;  Spanish  lump,  14@16c.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12@14c. 

Quartz — (Acid  tower)  fist  to  head, 
$10;  U  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sand  (Glass) — Dry  glass  sand,  $4  per 
net  ton,  f.o.b.  cars  Mapleton.  Pa.  Sand, 
f.o.b.  Ottawa,  111.,  is  $3  per  ton;  $2.50 
on  annual  contracts.  Sand  at  Klon- 
dike, Gray  Summit  and  Pacific,  all  in 
Missouri,  is  $2.50  on  contract;  some 
outside  sales  have  been  made  at  $4. 
St.  Louis,  open  market,  at  $3.50;  con- 
tract price  on  large  quantities,  $2.50;  on 
small  quantities, 


Ferro-uranium — 35  to  50  per  cent  U, 
$7  per  lb.  of  U  contained,  f.o.b.  works. 

'Ferrovanadium — Basis  30  to  40  per 
cent,  $6@$6.50  per  lb.  of  V  contained, 
according  to  silicon  content,  f.o.b. 
works. 

Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  21|c.  per  lb.;  wire,  15i. 

Lead   Sheets — Full  lead  sheets, 
cut  lead 
lots. 

Nickel    Silver- 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
19ic.;  sheathing,  193c.;  rods,  S  to  3  in., 
16ic. 

Zinc  Sheets— S11.50  per  100  lb.,  less  8 


Sic; 
sheets,  83e.   in   quantity,   mill 

-344c.    per    lb.    for    18 


Sulphur — $18  per  ton  for  domestic;    per  cent  on  carload  lots,  f.o.b.  smelter; 
$18@$20   for   export,   f.o.b.   Texas   and     zinc  plates,   10c.   per  lb. 
Louisiana  mines.     Market  quiet. 


Talc— Paper  making,  $12(a)$22  per 
ton;  roofing  grades,  $9.50@$15;  rubber 
grades,  $12@$18;  all  f.o.b.  Vermont. 
California  talc,  $20@$45,  talcum  powder 
grade.     Southern   talc,   powdered,   car- 


Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 40@45  per  cent 
Cr=0,i,  $50@$55  per  net  ton,  and 


load  lots,  $r2@$15  per  ton;  less  than    sacks,  carload  lots,  f.o.b.  eastern  ship- 
carload,  $25,  f.o.b.  cars;  freight  to  New    ping  points. 


York  $5.25  per  ton,  carload  lots;  less 
than  carload  lots,  $9.25.  Imported,  $50 
@$60;  Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic  —  White  arsenic,  lli@12c. 
per  lb.;  sulphide,  powdered,  15@15ic. 
per  lb.  in  carload  lots. 

Sodium  Nitrate — $3  per  cwt.  ex  ves- 
sel, Atlantic  ports.     Market  quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $22  per  ton,  f.o.b.  mines,  Idaho 
and  Arizona,  spot  and  six  months' 
contract. 

Potassium  Sulphate — Domestic,  $225 
@$250  pin-  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrocarbontitanium — For  15  to  18 
per  cent  material,  $200@$225  per  ton, 
f.o.b.  Niagara  Falls,  N.  Y. 

Ferrocerium — Pir  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  GO  to  70  per  cent  cluromium,  6 
to  8  per  cent  carbon,  16(5il7c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
caibon,  17(«  18c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $110,  f.o.b.  seaboard  bases; 
resale,  $115;  English,  $110,  c.i.f.  Atlan- 
tic seaport.s.  Spiegeleisen,  18^20  per 
cent,  $.'i0.50.  f.o.b.   furnace. 

'F'erromolybdcnum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2  per  lb.  of  con- 
tained metal,  f.o.b.  works. 

Fcrrosillcon — For  10  to  15  per  cent. 


Chrome  Brick — Straights,  $80  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $85;   splits,  soaps,   $100. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55@$60  per  1,000,  Pennsylvania.  Ohio 
and  Kentuckv.  Second  qualitv,  $45@ 
$50. 

Magnesite  Brick  —  9-in.  straights, 
$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick — 9-in.,  per  1,000:  Chi- 
cago district,  $65@$70;  Birmingham, 
Ala.,  $56@$61;  Mount  Union,  Pa.,  $50 
@$60. 

Iron  Trade  Review 
F»itt.sburgh.  Jan.    11,   1921 

On  the  whole,  there  seems  to  be  a 
slight  improvement  in  demand  for  steel 
products,  but  it  is  inconsequential,  the 
market  remaining  ixtremely  dull.  Pre- 
dictions are  conficiciitly  made  that  there 
will  be  a  distinct  improvement  in 
March,  and  that  is  in  line  with  prec- 
edents, as  the  market  frequently 
broadens  in   March. 

The  Steel  Corporation's  unfilled  obli- 
gations decivased  during  December  by 
873,350  tons,  against  a  November  de- 
crease of  815,371  tons.  Shipments 
were  about   94  per  cent  of  capacity. 

Pig  Iron — The  market  remains  abso- 
lutely stagnant,  with  more  than  half 
the  merchant  furnaces  idle  and  many 
of  those  operating  expecting  to  blow 
out  soon.  The  market  remains  quot- 
able at  $32  for  bessenu-r  and  malleable. 
$30  for  basic,  and  $33  for  foundry,  f.o.b. 
Valley   furnaces. 

Semi-linished  Steel — Mills  quote  sheet 


per  gross   ton,   f.o.b.   works,   $5G@$60;     ''"'"^  "'  ''*''•  '•"'  buyers  seem  to  expect 


50    per   cent,    $78(3)$80;    75    per   cent, 
$MO(f?$M:.. 

'FerrolimgHten — Domestic,  70  to  80 
per  cent  W,  55(Si60c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign 
60c. 


hIkmI   bjr  Foot*  MInKrnI  Co..  Phlla- 


to  do  $42  or  $40.     Billots  are  nominal 
at  $43.50. 

Charcoal  and  Coke 

Charcoal — Willow,  7c.  per  lb.  in  bbls.; 
hardwood,  5Jc.  per  lb.,  in  250-lb.  bbls. 
Barrel  charge  is  35c.  additional. 

ConncllBville  —  Furnn..  .  $6.25@$7; 
foundry,  $5@$5.50. 
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Copper  Prices,  Production,  and  Exports 

Rapid  Decline  in  the  Metal  Comparable  to  the  Drop  That  Occurred  in  1907 — 
December  Production  Figures  Indicate  Sharp  Curtailment  Has  Begun — 
Export  Trade,  Although  in  Good  Volume  Early  in  1920,  Has  Tapered  Off 


ON  THE  last  day  of  1920  copper  dropped  to  the  lowest 
price  not  only  for  the  year,  12.125c.  per  lb.,  f.o.b. 
refinery,  but  also  to  a  fisure  comparable  only  to 
extraordinary  conditions  in  the  industry.  Thus,  back  in  1914 
at  the  beginning  of  hostilities  copper  reached  an  unusually 
low  limit — 11.739c.  per  lb.  was  the  average  for  November, 
— but  the  rapid  rise  from  that  low  point  is  still  fresh  in 
the  minds. of  most  people  interested  in  the  copper  market. 
The  average  price  of  New  York  electrolytic  copper  for  ten 
years  prior  to  1911  is  14.759c.  per  lb.  If  14!Jc.  be  judged  a 
fair  price  for  copper  during  that  period,  12.75c.  copper  is 
certainly  ridiculously  cheap. 

The  most  recent  comparable  decline  in  the  price  of  copper 
is  afforded  by  the  record  of  the  year  1907^a  panic  year  and 
a  year  of  depression.  At  that  time  the  price  dropped  from 
an  average  monthly  high  of  25.065c.  in  May  to  13.163c.  in 
December.  For  the  following  four  years  the  price  held  at 
relatively  low  levels,  as  the  accompanying  table  indicates. 

AVERAGE  ANNUAL   PRICE  NEW  YORK   ELECTROLYTIC   COPPER 
In  Cents  per  Pound 


1907 20.004 

1908 13.208 

1909 12.982 

1910 12.738 

1911 12.376 


1912 16.341 

1913 15  269 

1914 13.602 

1915 17  275 

1916 27.202 


1917 27.180 

1918 24.628 

1919 18.691 

1920 17.456 


In  meeting  the  situation  confronting  them,  it  appears  that 
copper  producers  have  earnestly  begun  to  drop  their  rate  of 
production  to  a  pre-war  level  or  lower.  December  produc- 
tion reports  bear  this  out.  Thus,  the  largest  producers  have 
announced  sharper  decreases  in  production  than  any  time 
during  the  year.  The  "poiTshyries"  have  taken  a  lead  in  the 
reduction,  and  together  their  output  for  December  is  lower 
than  for  November  by  more  than  26  per  cent.  But  they 
have  not  been  alone  in  this  movement.  Inspiration,  Miami, 
Anaconda,  North  Butte,  and  practically  all  producers  have 
joined  in  the  movement. 

MID- YEAR  AND  YEAR-END  COPPER  PRODUCTION  RATE.^, 
In  Pounds 

June.  1920  December,  1920 

Anaconda 12,700,000  10,500,000 

Utah 10,000,000  7,500,000 

Phelps  Dodge 6,125,000  5,850,000 

Inspiration 7,300,000  5.000,000 

Miami 4,400,000  4,373,123 

Kay  Consolidated 4,520,000  2,975,000 

Chino..      4,010,069  2,999,000 

Nevada  Consolidatr-d 4,650,000  3,000,000 

Calumet  and  Anzon.'i 4,764,000  3,300.000 

Although  curtailment  of  production  is  a  desirable  condition, 
its  effect  does  not  extend  alone  to  the  decrease  in  copper 
output.  Miners,  millmen  and  others  are  thrown  out  of 
employment,  with  attendant  discomfort  and  even  hardship; 


railroads  lose  in  revenue,  and  the  mining  companies  cannot 
run  at  their  most  efficient  rate.  All  of  which  is  the  cost  of 
the  depression  in  the  industry.  Nevertheless,  the  sooner 
there  is  complete  readjustment  to  existing  conditions  the 
quicker  will  be  the  return  to  normal. 

Despite  the  optimistic  feeling  in  the  copper  trade  at  this 
time  last  year,  due  to  phenomenally  heavy  buying  of  copper 
both  in  the  United  States  and  abroad,  which  was  expected 
to  make  heavy  inroads  upon  the  copper  surplus,  the  large 
unconsumed  stocks  of  copper  are  still  to  be  eliminated  as 
a  market  depressant.  Foreign  trade  in  copper  has  been 
confidently  expected  to  do  its  share  in  reducing  the  copper 
surplus,  but  the  record  for  the  year  1920  has  been  dis- 
appointing in  that  respect.  A  particularly  promising  start 
was  made  during  the  first  six  months  of  the  year,  when 
copper  exports  consistently  overbalanced  imports  by  about 
145,000,000  lb.  This  record  was  not  sustained  by  the  second 
half  of  the  year,  for  from  July  to  November,  inclusive,  the 
export  balance  was  only  14,200,000  lb. 

The  table  presented  below  gives  a  detailed  record  of 
foreign  trade  in  copper  for  the  first  eleven  months  of  1920, 
from  which  several  important  developments  during  the  year 
are  noted.  First,  thei'e  is  shown  the  heavy  exports  of  copper 
during  the  first  few  months  of  the  year,  greatly  outweighing 
imports;  then  the  transition  to  a  smaller  export  balance, 
and  finally  the  change  to  a  preponderance  of  imports  over 
exports — a  highly  unsatisfactory  state  of  affairs.  The 
November  details  of  movements  record  a  virtual  balance  of 
exports  and  imports,  and  although  they  indicate  a  marked 
improvement  over  the  October  trend,  present  an  unsatis- 
factory comparison  with  copper  movements  of  last  spring. 

The  mainstays  of  foreign  trade  for  copper  during  1920 
were  France,  the  United  Kingdom,  Germany,  and  Japan. 
Asiatic  purchases  were  heavy  during  the  early  months  of  the 
year,  and  contributed  largely  to  a  concurrent  speculative  rise 
in  price,  but  are  now  no  longer  a  factor  in  export  trade. 
Sweden,  an  important  copper-importing  country  earlier  in 
the  year,  also  dropped  out  of  the  market  during  the  last  half 
of  1920.  Germany  was  a  fairly  consistent  consumer  of 
American  copper,  but  imports  were  far  below  the  pre-war 
rate  of  over  17,000,000  lb.  monthly.  There  is  little  doubt 
that  Germany  is  taking  the  smallest  quantity  of  copper  with 
which  it  is  possible  for  her  to  get  along,  but  as  a  potential 
consumer  her  abilities  have  not  been  touched. 

Export  trade  as  a  whole  has  been  unsatisfactory  and  not 
in  the  volume  desirable  to  help  remove  the  excess  copper 
stocks,  but,  considering  that  copper  is  now  much  cheaper 
than  it  was  when  most  of  these  export  sales  were  made,  it 
will  be  interesting  to  watch  the  foreign  trade  response  that 
low  copper  prices  should  bring. 


MriVEMENTS  OF  Cdl'PER  FROM  AND  TO  THE  UNITED  STATICS   DURING  PART  OF   1920 


liuary 


Refined  copper  in  ingot«, 
bars,  etc.,  to: 

Belgium 

France 6.077,254 

Cermany 

Italy 

Sweden 1,175,235 

Netherlands 

Hwitzcrland 

United  Kingdom 8,524,942 

Canada 2,355,664 

Japan 10.428,250 

Othere 14,485,349 

Wire,  sheets  etc 6,637,464 


In  Pounds 
EXPORTS 


February 
■4,031.368 


April 


7,203.950 
10,661.454 

43,655 

3,137.606       4,772,500 


10,889,955 

14,003,294 

56,018 

4,145,331 


17.803,625 

7,055,336 

81,364 

6,458,806 


11,315,461 

11.415.403 

289.213 

1.467,850 


5,294.208  12,439.105 

3,983,327  4,861,385 

15,580,964  32,037,044  . 

20.771.324  10.247,865 

4.796,323  5,767,849 

Total 49,684,158    57.595.060  88J034308 

Monthly  average  export  price  (c)  20.6c.          20. 4i!.  19  ?<■. 


336.092 
8,798,829 
2,210,644 
9.024,552 
8,647,766 
6.282,408 

64,394.889 
19  7<-. 


336,087 

14,810,044 
3,877,894 
9,184.000 
12,500,421 
10,684,238 

82,791,815 
19.6c. 


336,000 
11,018,402 
2,140,139 
4,417,980 
9,037,875 
6,547,666 

57.985.989 
19.8c. 


.Ii.lv 

536,638 

17,797,752 

5,634,824 

56.002 

3,465.284 

191.463 


46,869.188 
19.8c. 


AuRust 
2.978.454 
14,633,149 
4,808,472 
112,285 
2,889,617 
2.327.411 


September 
2.803.913 
4,659,360 
1,536,105 

■2,964,343 

840,505 

223,884 

3,326,631 

2,264,481 


ictnher  1 
1,040,990 
5,531,926 
3.263,094 
55  060 
561,415 
1.063.357 


Jovembcr(a) 
1  861,441 
12,987,092 
6  347.098 


45,859.166 
20.0c, 


24.455,451     23.301,864     38,561  023 
19.7c.  19.  5o 


r,  .     ^  IMPORTS 

Ore.conccntratcji,  nmlte,  nnrcfincdand 

refined  copper  wire.  etc.  (6) 
Total 37.962.874     45.227.401     39,144,137     27.811.572     53.860.911     51.530.407     30.491.424     31,360.881     30,561.643     34,187,255     38  291.788 

(o)  Preliminary    1  .lin.nlc. 

(h)  Total  copper  c(,ni.nt,  mninly  material  shipped  to  the  United  States  for  rcfininn  bv  Crinndo.  Mexico,  Chile,  and  Peru. 

(c)  Hsscd  on  the  act  nnl  rf,«t  or  the  value  of  the  iirti.lcs  at  the  time  of  exportation  at  the  porto  from  wliich  sli  iiipcd. 
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Company  Reports 


Yukon  Gold  Reports  Tin  Activities 

Tin;  Federated  Malay  States 

The  Yukon  Gold  Co.  in  a  special  report  calls  attention  to 
its  fine  mining  acti\'ities  in  the  Federated  Malay  States.  The 
government  has  control  of  all  mining  lands.  Titles  in  per- 
petuity are  not  granted,  but  all  lands  are  taken  up  on 
mining  lease  for  twenty-one-year  periods.  If  the  require- 
ments are  met,  the  lease  may  be  renewed  when  it  expires. 
The  mining  regulations  are  fair  and  just.  The  government 
encourages  large  mining  operations.  There  is  a  duty  on  all 
tin  ore  based  on  the  gross  value  of  72  per  cent  concentrate. 
This  varies  from  12  per  cent  to  14  per  cent,  according  to  the 
price  of  the  metal.  Labor  consists  chiefly  of  Chinese  coolies 
and  Tamils.  Wages  paid  range  from  50c.  to  $1.7.5  per  day, 
the  latter  being  for  mechanics  and  other  skilled  labor. 

Local  coal  is  available  for  steam  plants,  and  there  are 
mountain  streams  suitable  for  hydro-electric  developments, 
which  engineers  are  now  investigating. 

The  use  of  tin  has  increased  enormously  in  the  arts  and 
the  manufacture  of  pi-eservative  containers.  Viewng  the 
situation  from  the  possible  tin  that  will  be  produced,  and 
the  increasing  demand,  it  is  reasonable  to  expect  that  the 
average  price  of  tin  at  Singapore  will  exceed  45c.  and  will 
probably  average  50c.  per  lb.  for  many  years  to  come,  says 
the  report. 

It  has  been  estimated  by  drilling  that  the  property,  con- 
sisting of  2,182  acres,  contains  126,127,000  cu.yd.  with  a 
metallic  tin  content  of  75,115,000  lb.  Returns  are  estimated 
as  follows: 

Lb.  Metallic  Tin 

With  Tin  With  Tin  75,115,000 

at  40o.  at  45o.  With  Tin  at  50o. 

per  Lb.  per  Lb.  per  Lb.  at 

at  Singapore  at  Singapore  Singapore 

Gross  value  of  tin $30,046,000  $33,801,750  $37,557,500 

Cost  of  producing  and  market- 
ing, including  mining, 
freight,  smelting,  and  export 

duty(o) 15,023,000  15,706,750  16,337,500 

OperaUng  pro6t $15,023,000  $18,095,000  $21,220,000 

Less  royalties  and  outdde  in- 
terests   768,000  915,000  1,100,000 

Net  returns $14,255,000  $17,180,000  $20,120,000 

Total     investment,     property 

and  equipment 3,670,000  3,670,000  3,670,000 

Net  over  return  of  investment, 

in  Bftoen  years $10,585,000  $13,510,000  $16,450,000 

(a)  The  cost  per  pound  of  tin  produced  increases  from  20c.  with  tin  felting  at 

40o.  per  lb.  Singapore,  to  21.7Sc.  with  tin  selling  at  50o.  perlb.,on  account  of  duty 

increa'nnglwith  i»ricc  of  tin. 

It  is  proposed  to  equip  the  properties  with  power  plants 
and  seven  dredges,  or  their  equivalent  in  capacity,  and  it 
will  require  fifteen  years  to  work  out  the  properties  with 
thi.s  equipment.  The  average  capacity  per  dredge  per  year 
will  be  1,200,000  cu.yd. 

If  the  remaining  unprospected  areas  under  option  in  the 
above  projects  continue  to  develop  at  the  present  rate,  an 
additional  area  equivalent  to  about  50  per  cent  of  the 
present  selected  area  should  be  added.  It  is  e-xpccted  that 
this  additional  area  will  warrant  increasing  the  equipment 
to  eleven  dredges,  which  will  return  an  operating  profit,  with 
tin  at  45c.  per  lb.,  of  $27,r)00,000  in  fifteen  years,  or  a  net, 
after  deducting  cost  of  property  and  oquipmont,  royalties, 
and  other  charges,  of  $22,000,000.  With  the  full  equipment 
the  output  should  be  about  460,000  lb.  of  tin  per  month. 

Dredges  are  successfully  working  the  Mnlaynn  tin 
deposits.  Dredging  costs  vary  in  different  partM  of  the 
field,  but,  without  depreciation,  range  around  7c.  per  cu.yd. 
Dredging  has  shown  that  areas  worked  ovi-r  by  hand 
methods,  besides  virgin  lands,  can  be  dredged  with  good 
returns.  The  records  of  some  of  the  dredgintr  cDrnpanle* 
show  that  dividends  of  25  per  cent  per  year  were  jiaid  from 
the  dredging  of  ground  averaging  0.50  lb.  of  tin  ore  per 
cu.yd.  and  with  tin  selling  at  40c.  per  lb.  nt  Singapore. 


Extensive  areas  remain  which  cannot  be  worked  by  pres- 
ent methods,  but  should  prove  profitable  for  dredging.  It 
is  believed  that  dredging  will  soon  be  the  controlling  factor 
in  the  tin  production  of  Malaya. 

The  company  has  both  dredge  and  power-plant  equip- 
ments immediately  available,  which,  with  certain  alterations, 
are  suitable  for  equipping  the  Malayan  properties.  It  has 
also  built  up  in  the  last  fifteen  years  a  staff  and  dredge 
organization  with  experienced  men  in  every  department, 
which  can  be  transferred  to  the  Malayan  operations. 

The  projects  so  far  developed  show  a  large  profit  to  be 
gained  by  dredging.  Additional  acreage  is  being  developed 
each  month,  and  the  possibilities  for  extensive  expansion 
are  excellent. 


Mclntyre  Porcupine  Mines  Increase 

Operating  Profit  : 

Gold;  Ontario 

The  eighth  annual  report  of  the  Mclntyre  Porcupine  Mines, 
Ltd.,  indicates  that  an  operating  profit  of  $1,051,404.13,  and 
a  non-operating  profit  of  $228,828.24,  making  a  total  of 
$1,280,232.37,  was  earned  during  the  fiscal  year  ended  June 
30, 1920,  as  compared  with  $839,588.62  for  the  previous  year. 
During  the  year,  188,835  tons  of  ore  was  treated,  having  an 
average  value  of  $11.52.  Bullion  containing  99,461.39  oz. 
gold  and  21,140.3  silver  was  recovered.  Three  dividends  of 
5  per  cent  each,  aggregating  $546,042.45,  were  paid  to  share- 
holders. 

The  result  of  the  limited  amount  of  development  work 
accomplished,  owing  to  the  scarcity  of  labor,  has  been  sat- 
isfactory. After  producing  $2,080,178.44,  the  ore  reserves 
have  been  increased  approximately  one  million  dollars  over 
the  previous  year's  estimate. 

Recent  drilling  has  indicated  the  existence  of  a  new  vein 
system  paralleling  No.  5  vein.  480  ft.  to  the  south,  below 
the  1,000-ft.  level.  The  intersections  show  good  widths  of 
better  than  the  average  grade  ore,  and,  being  on  the  north 
contact  of  the  quartz  porphyry,  considerable  importance  is 
attached  to  this  discovery.  Profit  and  loss  statement 
follows : 

Earning: 

Bullion  recovery $2,080, 178. 44 

Bullion  recovery  custom  ore $53,689. 09 

Payments  for  custom  ore 53,689.09 

Treatment  charges  custom  ore 6,887.00 

Gross  operating  earnings $2,087.065 .  44 

Operating  costs: 

Mining,  development,  and  exploration $582,676  27 

Transportation  of  ore 42,926  88 

Milling 197,317.14 

Heating   and    maintenance   of   building    and 

camps 44,071.69 

Employees'  insurance  and  welfare 33,503 .  36 

Administrative  and  general  expcn.'.os:  $900,495.34 

Management  and  general  expense,  mine  oBica. .  52,454  05 
Administrative    and    general    expense — beMl 

office 63,6 1 9  70 

Insurance,  general 19,092.22 

,,      ,  $135,165.97 

Total  operatmg  costs 1,035,661.31 

Net  operating  earnings $1,051,404. 13 

Non-operating  revenues: 

Interert  and  exchange  earned $221,838.05 

Miscellaneous  earnings 6,990. 1' 

228,828.24 

Net  earnings $1,280,232   )7 

Approprifttion*: 

Re"'  1  '  1 .  provincial  and  dominion 

U.-  i.r 52,569.98 

Her-.  :  tnrinlior 180,213  76 

Dri"  I.  lory    l.onds,     1934.    cost 

$Sno, (1(1(1,  i,To~,-„t  market  value  $475,000  .  . .         25.000  00 
Holding*  ill     adjoining     mining     propertiea 

writtpii  down  to  $1— written  kIT 204.427  80 

Total  appropriations. 462,211.51 

Netprofilfortheyear.  transferred  to  surplus.  $818,020. 8j 
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Mining  Stocks 

Week  Ended  January  8,  1921 


Stock  Exch.  Hifih 

COPPER 

Adventure Boston .... 

Ahmeek Boston .... 

Alaska-B.C N.  Y.  Curb. 

Allouez Boston 

Anaconda N.  Y 

Ariz.  Com'l Boston 

Big  Ledge N.  Y.  Curb. 

Bingham  Mines Boston 

Calumet  &  Ariz Boston 

Calumet  &  Hecla.. .  .  Beaton 

Canada  Copper N.  Y.  Curb. 

Centennial Boston 

Cerro  de  Pasco N.  Y 

Chief  Consol     Boston  Curb 

Chile  Copper N.  Y 

Chino N.  Y 

Columbus  Rexall Salt  Lake. . . 

Con.  Ariz N.  Y.  Curb. 

Con.  Copper  M N.  Y.  Curb. 

Copper  Range Boston 

Crystal  Copper  (new)  Boston  Curb 

Davis-Daly Boston 

East  Butte Boston 

First  Nat'l Boston  Curb 

Franklin Boston 

Gadsden  Copper N.  Y.  Curb. 

Granby  Consol N.  Y 

Greene-Cananea N.  Y 

Hancock Boston 

Houghton Boston  Curb 

Howe  Sound N.  Y.  Curb. 

Inspiration  Con N.  Y 

Iron  Cap Boston  Curb 

Isle  Royale Boston 

Eennecott N.  Y 

Keweenaw Boston 


52 

46 

} 

i 

21 

17* 

m 

33} 

9 

65 

i 

1^ 

505 

40  i 

259 

240 

■7" 

7' 

3U 

27 

3 

2* 

12* 

')i 

23 

m 

*3ii 

*34 

2^ 

u 

32 

27 

*38 

*34 

7i 


*85 
3i 


231 
3i 


365 
9i 

22i 

21 
15 
2i 


Magma  Chief N.  Y.  Curb. 

Ma^nia  Copper N.  Y.  Curb. 

Majestic Boston  Curb 

Mason  Valley Boston 

Mass  Consol Boston 

Mayflower-O.C Boston 

Miami N.  Y 

Michigan Boston 

Mohawk Boston 

Mother  Lode  (new)..  N.  Y.  Curb. 

Nevada  Con N.  Y 

New  Arcadian Boston 

New  Baltic Boston  Curb 

New  Cornelia Boston 

Nixon  Nev N.  Y.  Curb. 

North  Butte Boston 

North  Lake Boston 

Ohio  Copper N.  Y.  Curb. 

Ojibway.... Boston 

Old  Dominion Boston 

Osceola Boston 

Phelps  Dodge Open  Mar . . 

Quincy Boston 

Ray  Con N.  Y 

Ray  Hercules Boston  Curb 

St.  Mary's  M.  L Boston 

Seneca  Copper Boston 

Shannon Boston 

Shattuok  Ariz N.  Y 

South  Lake Boston 

South  Utah Boston 

Superior  Copper Boston 

Superior  &  BostoD...  Boston 

Tenn.C.&C N.  Y 

Tuolumne Boston 

United  Verde  Ex....  Boston  Curb 

Utah  Consol Boston 

Utah  Copper N.  Y 

Utah  M.  At Boston 

Victoria Boston 

Winona Boston 

Wolverine Boston 


U 
3i 
5i 
I9i 


5i 
Mi 


HJ 


I2J 
LEAD 


Hecla  Mining N.  Y.  Curb.. 

St.  Joseph  Lead N.  Y 

Stewart Boston  Curb 

Utah  Apex Boston 


ZINC 
3?! 


3i 
48} 


6i 
I6i 
I7i 


li 

2J 

4 
15i 

2J 
43i 


"A'i 


H 
I5{ 
24 
tl50 
35i 
III 

28 

I7t 

i 


*60        

52  Sept.'20,Q          .50 

n 

21  Mar.'19,            1.00 

38  Nov. '20,  Q       1.00 

85  Oct. '18,              .50 

J      

9  J  Sept. '19,  Q         .25 

50  Deo.'20.  Q         1.00 

250  June '20,  Q       5.00 

*13       

7  Dec. '18,  SA     1.00 

30i  Dec. '20,  Q       I  00 

2J  Nov. '20,  Q         .10 

111      ■.  .. 

215  Sept. '20,  Q       .37J 

*35       

A  Dec. '18,  Q          .05 

2i     

3U  Sept. '20,  Q         .50 

•35       

7i  Mar. '20,  Q         .25 

10  Deo.  *I9,  A         .50 

*80  Feb. '19,  SA       .15 

3       

»25       

23  May  •19,  Q       1.25 

22}  Nov.  *20,  Q         .  50 

3i     

»50       

2j  Oct. '20,  Q          .05 

361  Oct.  '20,  Q        1 .  00 

9i  Sept.  '20,  K        .  25 

22i  Sept. '19,  SA      .50 

20j  Deo. '20,  Q         .50 

U     

2i     

U     

21        

20i  Jan. '19,  Q          .50 

*8       

IJ     

3J  Nov. '17,  Q       1.00 

I8t  Nov.'io.Q  "iso 

3       

46  Nov.  '20,  Q       1 .  00 

5i     

lOi  Sept. '20,  Q         .25 

I*  :::::::;:;;::;::: 

16  Aug. '20.             .25 

•5       

11}  Oct. '18,  Q          .25 

50  

ft     

U     

20}  Deo. '18,  Q       1.00 

29  June  '20,  Q         .  50 

...  Jan. '21,  Q        2.50 

40  Mar.  '20,  Q       1 .  00 

134  Dec. '20,  Q         .25 

50       

33}  June '20.  K      2.00 

20       

If  Nov. '17,  Q         .25 

6i  Jan. '20,  Q          .25 

1        

12       

4  Apr. '17,  1.00 

2       

81  May '18, 1        1.00 

50  May '13.              .10 

27  Nov.  '20,  Q  .  50 
Sept. '18,  25 
Dec.  '20,  Q  1 .  50 
Dec. '17,              .30 


54 


li 

•35 


91       II        Jan. '20,  Q 


3t| 


Deo. '2D,QX        .15 
neo. '20,QX        .50 


2}         2}     No 


Am.Z.L.A.S N.Y... 

Am.  Z.  I..  A.  S.  pf. . . .  N.Y... 

BiitfeC.AZ N.Y 6  41 

Butte  A  Superior....  NY MJ         101 

CnllshnnZI N.Y 74  51 

NewJerseyZ N.Y. Curb..       135         130 

Buoeen N.Y.  Curb..         *3  '2 

Yellow  Pine Ix>!i  Angela,   t 

*CflDts  per  share.  tBi/1  or  asked.     (Quotations 
SA, Semi-annually.    BM, bi-monthly.    K,  Irregular.    I 


135 
♦2} 
♦45 


May '17, 
Nov. '20.  Q 
June '18, 1 
Hcpt. '17, 
1)00,  "" 


No 


'20, 


July '16, 
Juno '20,  Q 


1.00 
I    50 

.50 
1.25 

.50 
4.00 

.03 

.03 


Stock 

Alaska  Gold 

Alaska  Juneau 

Carson  Hill 

Cresson  Consol.  G.. . 

Dome  Ex 

Dome  Mines 

Golden  Cycle 

GoldfieldCon 

Hedley 

Hollinger  Con 

Homestake 

Kirkland  Lake 

Lake  Shore 

Mclntyre-Porcupine 
Porcupine  Crown. . . . 

Portland 

Reorgan.  Booth 

Silver  Pick 

Teck  Hughes 

Tom  Reed 

United  Eastern 

Vindicator  Consol. . . 
West  Dome  Consol. . 

White  Caps  Min 

Yukon  Gold 


N.Y 

N.Y 

N.  Y.  Curb. 
N.  Y.  Curb. 
Toronto. . .  . 
N.  Y. 


High 
GOLD 

u 


Colo.  Sprgs. 
N.  Y.  Curb. 

Boston 

Toronto. . . . 
N.Y. 


1*38 


t.... 


5.75       5.55     5.75 


II 

22} 

U 


June  '20,  Q 


Toronto .... 
Toronto .... 
Toronto. . . . 
Toronto. .  . . 
Colo.  Sorgs. 
N.  Y.  Curb. 
N.  Y.  Curb. 
Toronto. . . . 
Los  Angelea. 
N.  Y.  Curb. 
Colo.  Sprgs. 
Toronto. . . . 
N.  Y.  Curb. 
Boston  Curb 


Oct.  '20,  Q 
Dec.  '20,  Q 
Dec.  '19, 
June  '19, 
Dec.  '20,  BM 
Sept.  '19, 


1.05 
1.83 
*I8 


1.03 
1.80 
*17} 


Oct.  '20,  K 
Jan.  '21,  K 
July '17, 
Oct.  '20,  Q 
May,  '19, 


.03 
.01} 


Arizona  Silver 

Beaver  Con 

Coniagas 

Crown  Reserve. . . 

Kerr  Lake 

La  Rose 

McKinley-Dar 

Mining  Corp 

Nipissmg 

Ontario  Silver 

Ophir  Silver 

Peterson  Lake 

Temiskaming 

Trethewey 


Boston  Curb 
Toronto. . . . 
Toronto. . . . 
Toronto. . . . 

Boston 

Toronto. . . . 
Toronto. . . . 

Toronto 

N.Y.  Curb.. 

N.Y 

N.Y.  Curb.. 

Toronto 

Toronto. . . . 
Toronto. . . . 


1.22 

s       2} 

*18 


•18 


Dec.  '19, 
Oct.  '20,  Q 
J«.n.  '20,  Q 


.02 
.15 
.01 


*25 

1.00 

75 

5} 


*24 

*25 

1.00 

7i 

4} 


1   85 

*I6 

2} 


Apr. '20,  M 
May  '20,  K 
Nov. '20,  Q 
Jan.  '17, 
Oct. '20,  K 
Apr. '1 8, 
*25       Oct. '20,0 
1.98       Sept. '20,  Q 
7}     Oct.  '20,  QX 
55     Jan. '19,  Q 
ft  Jan. '12, 
*9      Jan. '17, 
*25      Jan. '20,  K 
♦15}     Jan. '19, 


.02J 


.03 
.03 
.12} 
.05 

.02 
.03 

.12} 
.50 
.50 
.10 

.01} 


GOLD  AND  SILVER 


Atlanta 

Barnes-King 

Host.  &  Mont 

Cashboy 

El  Salvador 

Jim  Butler 

Jumbo  Extension... 

Louisiana  Con 

MacNamara  M. . . . 
N.Y.-Hond.  Roear.. 
Tonopah-Belmont. . 
Tonopah- Divide. . . . 

Tonopah  Ex 

Tonopah  Mining. . . 
West  End  Con 


N.Y.  Curb..         *l} 

Butte t 

Boston 

N.Y.  Curb.. 
N.Y.  Curb.. 
N.  Y.  Curb. 
N.  Y.  Curb. 
N.  Y.  Curb. 
N.  Y.  Curb. 
Open  Mar. . 
N:  Y.  Curb. 
N.  Y.  Curb. 
N.  Y.  Curb. 
N.  Y.  Curb. 
N.  Y.  Curb. 


i 

^ft 
tlO} 
H 
1ft 
H 
ift 
li 


*3} 


*l} 

.   I. II 

.     •63 

*4} 

i 

*I7 


14 
Ift 


Aug. '20,  Q  .05 


May '10, 
Oct.  '20.  QX 
Jan. '21,  Q 

ikn.'-iiiQ" 

Oct.  '20,  SA 
Deo.'l9,  SA 


SILVER-LEAD 


Caledonia 

Consol.  M.  AS 

Daly  Mining 

Daly-West 

Eagle  &  Blue  Bell.. 

Electric  Point 

Fed.  M.  &  S 

Fed.  M.  &S.  pf.... 

Florence  Silver 

Grand  Central 

Iron  Blossom 

Judge  M.  &  S 

Marah  Mines 

Prince  Consol 

Rambler-Cariboo.. . 

Rex  Con 

South  Hecla 

Stand.  S.  L 

Tamarack-Custer. . . 

Tintio  Standard 

Wilbert  Mining. . . . 


Internat'l  Nickel. . . . 
Intemat'I  Nickel,  pf  . 


N.  Y.  Curb. 
Montreal. . . 
Salt  Lake... 

Boston 

Boston  Cvih 
Spokane... . 
N.  Y. 
N.Y. 


Spokane... . 
Salt  Lake... 
N.  Y.  Curb. 
Salt  Lake. . . 
N.  Y.  Curb. 
N.  Y.  Curb. 
Spokane.. . . 
NT  Y.  Curb. 
Salt  Lake... 
N.  Y.  Curb. 
Spokane.. . . 
Salt  Lake... 
N.  Y.  Curb. 


*I7 

18 

1.95 

3} 

'isi 
■ft" 

3.00 

*9 

ft 

*65 

3.42} 

*i 


•15 

17} 

1.95 

3} 

1} 


•15} 
3.00 

•65 
ft 


1.95 

2i 

•5 

7} 

28} 

•14 

•37} 

•16 

3.00 


•65 

ft 

1.80 

3.35 

•2} 


July  '20,  M 
Oct.  '20,  Q 
July  '20,  Q 
Deo  '20,  Q 
Dec.  '20,  K 
May  '20,  SA 
Jan.  '09 
Deo.  *20,  Q 
Apr. '19, 
June  '20,  K 
Apr.  '20,  Q 
Sept.  '20,  Q 


.01 

.62} 

.10 

.25 

.25 

.03 

1.50 

1.75 

.01} 

.03 

.02} 

.12} 


Nov. '17, 
Feb. '19, 


.02} 


NICKEL-COPPER 

16}         13} 


Sept. '19,  K 
Oct.  '17, 
Deo. '19,  K 
June  '20,  Q 
Nov. '17, 


Mar. '19, 
Nov. '20,  Q 


New  Idria. 


QUICKSILVER 

Boston *95       '95 


.15 
.05 
.03 
.10 


TUNGSTEN 

Mojave Tungsten Boston  Curb       '5       

VANADIUM 
VanadiumCorp N.Y 37}         32}       35}     Oot.'20,Q         1.50 

ASBESTOS 

AabestosCorp Montreal...         79}         77         79}     Oct.'20,Q         1.50 

Asbestos  Corp.  pf....     Montreal...         90         88}         90       Oct. '20,  Q         1.75 

MINING,  SMELTING  AND  REFINING 


Am.S.AR N.Y... 

Am.S.AR.pf N.Y... 

Am.Sm.pf.A N.Y... 

U.S.Sm.R.AM....  N.Y... 

U.S.S.R.  A  M.pf. ..  Boston. 


35 
75} 
64 


43}       44 


Doo. '20,Q 
l)co.'20,Q 
Jui..'2l,Q 
Oct.  '20,  Q 
Oct. '20,  Q 


t.OO 
1.75 
I. SO 
1.50 
.87} 
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Current  Prices  of  Materials  and  Supplies 


IRON  AND  STEEL 


SHEETS — Quotations  arc  in  fonts  per  pound 
also  the  base  quotations  from  mill; 
Large 

Mill  Lots  St.  Chi- 

Blue  Annealed      Pittsburgh      Louis  cago 

No.  10 3.55  6  22!,  4  68 

Ko    12      .     ...         3.60  6  275  4  83 

No'  m'       ...  3.65  6.325  5  03 

No:  16. 3.75  6.421  5   13 

»Nos"'^l8and20.        4.20  8  00  5  80 

*.\o^   22and24.        4  25  8  05  5  85 

*\o    26  4.30  8   ID  5.90 

•>o    28  4.35  8  20  6.00 

Galvanized: 

NO    10 4.70  8  70  5  30 

^0    12  4.80  8  80  5  40 

No.    14 4.80  8  80  5  40 

Nos.   18  and  20.  .         5,10  9   10  5.70 

Nos.  22  and  24.  .         5.25  9  25  5  85 

•No    26 5  40  9  40  5  90 

».\o.  28 5  70  9  70  6.00 

*  For  painted  corrugated  sheets,  add  30c-  per 
!9  to  24  gages;  for  galvanized  corrugated  sheets 


1  various  cities  from  warehouse 


San 
Fran- 
cisco 
7.95 
8.00 
8.05 


8.15 


9  85 

9.85 
10  15 
10  30 
10  45 
10  70 
1,000  lb.  f. 
add  15c., 


Cur- 
rent 
$4  90 

4  95 

5  00 
5.10 

5  80 
5  85 

5  90 
6.00 

6.40 
6.50 
6.50 

6  75 

6  90 

7  05 
7.35 

ir  5  to  28  gage; 
all  gages. 


One 

fr.  A«o 

4  57 

4  62 
4   67 

4  77 

5  30 
5.35 
5  40 
5  50 

5  75 
5  85 

5  85 

6  15 
6  30 
6.45 
6  75 

25c. for 


TRACK  SUPPLIES — The  following  prices  are  base  per  100  lb.  f.o.b.  Pittsburgh 
for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

. —  Pittsburgh  —  San 

One  Year  Fran- 

Current       .\go  Chicago  St.  Louis  cisco 

Standard    railroad     spikes, 

A  in.  and  I  arger $3  65         $3   35  $3  40  $5  475     $7  75 

Trackbohs 5  50  4.35  4  60  6  45        8  75 

Standard  section  angle  bars  2.75  3.00  2.75  4  50        5.00 

STRUCTURAL  MATERIAL— The  following  are  the  base  prices  fob.  mil! 
Pittsburgh,  together  with  the  quotations  per  100  lb.  from  warehouses  at  tbe 
places  named: 

Mill 
Pittsburgh 

Beams,  3  to  1 5  in $2  45 

Channels,  3  to  15  in 2  45 

Angles,  3  to  6  in.,  Hn.thick  2  45 

Tees,  3  in.  and  larger 2,  45 

Plates 2.65 


—  New 

York  - 

Cur- 

1 Year 

St. 

Chi- 

rent 

.\go 

Louis 

cago 

$3  80 

$3  47 

$3  67! 

$3  97 

3  80 

3.47 

3  67) 

3  97 

3  80 

3.47 

3.67i 

3.97 

3  85 

3.52 

3.72) 

4  02 

4  00 

3.67 

3.87) 

4.17 

STEEL  SHEET  PILING- The  folic 
burgh,  with  a  comparison  of  a  month 


$3  00 


ng  price  is  base  per  100  lb.  f.o. 

d  a  year  ago: 
3ne  Month  -\go          One  Year  Ago 
$4  00(a$5.00  $2.55 


RIVETS — The  foUowinc  quototions  arc  per  100  lb: 

STRICTIKAL 

Warehouse  

.-New  York—  San 
Mill         Cur-          One  Chi-           SI.           Fran- 
Pittsburgh    rent      Yr,  Xgo  cago        Louis         cisco 

iDandlarcer $4,50      $5  73       $5  00  $5.08      $5  82|     $7  05 

CONK  UKAD  JIOILER 

i  in.  and  larger $4.60       $6  00       $5   10  $5   18       $5.92)     $7  15 

landH 4.75         6   15         5  25  5  33         6  83         7  40 

J  «"<!  A 5.00         6  40         5  60  5.68         6  92)       7  60 

I  ongths  shorter  than  I  in.  take  an  extra  of  50c.    Lengths  between  IiD.and2in. 
take  an  extra  of  25c. 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 

Now  York  and  St.  Louis 

llerrulrs  rcii  Ntrand.all  ronstrurtions 20'",' 

Patent  flulti'iM'd  Htrand  special  and  cast  steel 20Vi 

Patent  niitt.iicd  Ktrniid  iron  rope 5''; 

Plow  ntci'l  round  ntrnnd  rope 30'; 

.Special  nl.rl  round  nlrnnd  rope W]i. 

i'unt  nli'cl  round  ntrniid  rope liit'o 

Iron  »lrand  and  iron  tiller }% 

<iulvBniii'd  iron  riggine  and  guy  rope +12% 

<  ihlcaSo.  +  17),  ijii  giilvnniicd  at  d  on  bright  steel. 
Western  and  Calllornlii  Territory 

25  ,,  plow  »ii-.l.  22)';  giilv  iron  ngaiim  and  guy  rope. 
Montunu.  Idiihoiind  Arizona 

20,  plow  1.1c.  I.  27)' ,  igalv.  iranriggi'iit  mid  guy  rope. 

IK  )K.SKANi>M(JLK.SII()ES—Wnri'huuiic  prices  per  100  lb.  in  cities  named: 

Mill  Itiriii-        .<'i"-, 

Pittsburgh     Denver         Chicago     St.  Louis      ingliam    cinnnii 

Hlrnlght $5  75  $8  65  $7  00  $7  00  $7  25       $7  00 

Aiiortwl 5  85  8  90  7   15  7   15  

flAR  IRON  AND  STEEL     Per  100  lb.  to  large  buyrs  at  mill.  PltUburgh: 
Iionbiir. $)  6)  8leelbars W  M 

DRILL  STKKL — Wafohouso  price  per  pound: 

New  York       St.  Louis       nirmindiani  Daovor       Cinoinnati 

SpUd ll@l4o.  lie.  lOc  14)e.  Ik 

HoDow I7®20e.  ...  ...  He 


WROUGHT  PIPE— The  folio 
the  Pittsburgh  basing  card: 


Steel 

Inches  Black 

I  to  3 54  to  575 


ring  discounts  are  to  iobbe 
BUTT  WELD 


3  for  carload  lots  on 


Iron 

Galv.  Inches      Black 

4IJto44         3 l55to    5)     + 

i 19)  to    9) 

J  to  lj.,..24J  to34S 

LAP    WELD 

34)  to  38         2 20)  to  285 

37)  to  41         2)  to  6.,..     22ito30i 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2  to  3 53  to  56)         40)  to  44  JtolJ...     24)  to  345 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


2 47  to  50} 

2)  to  6 50  to  53) 


2 45  to  484 

2)  to4 48  to  51) 

41  to  6 47  to  50) 

7  to  8 43  to  46) 

9to  12 38to4l| 


33)  to  40 
35)  to  39 
29)  to  33 
24)  to  28 


2 21)  to  29) 

2)  to  4....  23)  to  5IJ 

45  to  6 22)  to  30! 

7  to  8 14)  to  22! 

9  to  12 9)  to  17) 


Galv. 
I )  to   II) 
I)  to  II) 
8     to  18) 


85  to  16) 
11)  to  31) 
10!  to  18) 

25  to  10) 
5)    to+2i 


STEEL — From  warehouses  at  the  places  named  the  following  discounts  hold  for 

steel  pipe: 

Black   

New  Y'ork  Cleveland  Chicago 

}  to  3  in.  butt  welded 38  42,  57)<-o 

3)  to  6  in.  lap  welded 33'rc  44,  53)^0 

. Galvanized  . 

New  York  Cleveland  Chicago 

}  to  3  in.  butt  welded 22%  39t>  44<-„ 

3)  to  6  in.  lap  welded I8Tc  29  41'; 

Malleable  fittings.  Class  B  and  C,  from  New  Y'ork  stock  sell  at  list  plus  23% 
Cast  iron, standardaiaes,  net. 


NUTS — From  warehouse  at  the  places  named,  on  fair-sized  orders,  the  follow- 
ing amount  is  deducted  from  I  ist: 

New  York  Cleveland  Chicago 

Current       One          Current    One    Current    tine " 

Y'ear  .\go  Y'ear  Ago  Year  .\go 

Hot  pressed  square +$l   25     $1   50  List    $2  25     -(-$1.15       $1  00 

Hot  pressed  hexagon....  -(-    125       150  List      2  25     -|-    1.15         0  85 

Cold  punched  square.     -H    125       150  LLst     2  25     +    1    15         100 

Cold  punched  hexagon..     -|-    I    25        1.50  List      2  25     -)-    I    15  1    00 

Semi-finished  nuts  sell  at  the  following  discounts  from  list  price: 

Current  One  Year  .\go 

NewYork 30%  50   10% 

Chicago 40%  50% 

Cleveland 50%  60-10% 

MACHINE  BOLTS — Warehouse  discounts  in  the  following  cities: 

Now  Y'ork       Cleveland  Chicago 

jin.  by  4  in.  and  smaller 35%                 5%  40, 

Larger  and  longer  up  to  I  in.  by  30  in 25%                 4'"  30, 


WASHERS — From   warehouses   at   the  places  namcii  the  following  amount 
deducted  from  list  price: 

For  Wrought-iron  washerb : 
New  York $2  00  Cleveland $2 

For  cast-iroD  washers  the  base  price  per  100  lb 


■York $7  00  Cleveland $4  50 


Chicago $2.50 

follows: 
Chicago $5.50 


CONSTRUCnON   M.VTERIALS 


PREPARED    ROOFING— J^landard   grade   i 
nails  and  cement,  coyts  per  B<iuarc  n^  follov^s  at 

, —New    York ■ — -> 

l-Ply  2-Ply  i-Ply 


nplcte   with 


I.C.I 

$2  40 


3-Ply 


No.  Igraile...     $2  05 
No  2 grade...        1  85 

Slato-Burfaeed  roofing  (red  and  s 
roll  III  rnrlnnd  lots  and  $3  75  for  nliialler  quantit 

Shiiiglrs,  red  and  gre.-n  slala  finish,  cost  $8.00  pex  i.quai«  in  carloads,  $8.25  in 
smaller  .luantities,  in  Philadelphia. 


bbered  surface,  rnr 
lanufacturing  pointr 

. PhiUdelphii 

l-Ply  2-Plv 

C.l  Ic.l.  c.i 

$1   95  $2  50         $2  75 

1   75  2  05  2  40 

oils  of  108  sq.ft.  eoete  $J  SO  per 


ROOFINC;  MATERIALS     Prices  per  tonf.o.b.  Nc« 
TarfrlliMlb  ners'iuareof  IOOk.i  ft.).perroll 
T«ri.ilrhiin400-lb  bbl.),per  10011. 


HOIXOW  TILB— 

4i  Ul  I 

Miiii..a|x.li. $0  121 

8ealllF .13 

LosAngelm 10 

Cincinnati .20 


Bx  I2i  12 
$0  2117 


I :  I  1 2  I  1 

$0  3314 

,)0 
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LUMBER— Price  per  M  in  carload  lots 


Boston $60.00 

Kansas  City....   51.00 

Seattle 

New  Orleans....    38  QO 

Baltimore 70  00 

Cincinnati 37,50 

Montreal 80  00 

Los  Angeles 

Detroit 57  00 

Denver 


$65  00 
51.25 
35.00 


20-Ft.  and  Imlcr ■ 

Hemlock       Spruce 

$52  00    $58.00 

51.25     51.25 


38  00 
80  GO 
57  00 
77  50 
42.75 


.— 1-In.  Rough,  10-In. 
and  under 
P.  Fir 


Boston 

Kansas  City..  .  . 

Seattle 

New  Orleans 

Baltimore  (box) . 

Cincinnati 

Montreal 

I  OS  Angeles  . . . . 

Detroit 

Denver 


65  00 

50(./52  50 

34  00 

77.00 


$74,00 
106  50 
27.50 


Hemlock 
$45  00 


20-Ft.  and  Under 

P.  Fir 

$76.00  $68  00 

60.00  51   25 

35.00 

42  00  

80  00  

55  00  40  00 

79  00*  100  00 

59  00 

67.25  67.25 
42.75 

2-In.  T.  and  Gr. 

lO-In.  X  1 6  Ft. 

P.  Fir 

$63  00  $78  00 

113  00  112  75 

25  00 


47.50 
78.00 
58  00 
47  50 
37  75 


38 

00 

wo 

55 

)5 

Oil 

85 

00 

♦Montreal — Up  to  22  ft.;  ( 


vhich,  $3,00  per  M. 


NAILS — The  following  quotations  are  per  keg  fri 
Mill 
Pittsburgh  Denver 

Wire $3.25  $5  50 


house: 

San 
Chicago      Francisco 
$4.15  $6.00 


PORTLAND  CEMENT— These  prices  are  for  barrels  in  carload  lots,  without 
bags. 

Current    One  Month  Ago  One  Year  Ago 

New  York  (delivered! $3.50              $3  80  $2  80 

Jersey  City  (delivered) 3 .  20                  3  20  2  47 

Chicago 2.37                2  35  2  00 

Pittsburgh 2  42                2  42  2  05 

Cleveland 2  73                2  73  2  32 

Denver 3  25                  3  25  3   12 

LosAngeles ■ 3   10                  3.10  2  78 

San  Francisco 3.09                3.09  2  43 

NOTE — Charge  for  bags  is  generally  25c.  each,  $1  per  bbl. 


LIME — Warehouse  prices: 

. — Hydrated  per  Ton — .  . — Lump  per  200-lb.  Barrel — . 

Finished          Common  Finished                   Comnion 

NewYork $21.00             $20.00  3  80*  at  plant  $3  60* 

KansasCity 27  20              26.20  2.50                      2  40 

Chicago ....                         1.65 

St.  Louis 27  00              21.00  ....                       2  50 

San  Francisco 25  40  22  00  2  25 

Minneapolis 29  50               23.00  2.00t                     1 .  85t 

Denver 32  00               1.05  (bu.)                

NOTE — Refund  of  1  Oc.  per  barrel,  with  25c.  per  ton  off  on  hydrated. 

*300-lb.  barrels.    1 1 80-lb.  barrels. 


LINSEED  OIL — These  prices  are  per  gallon: 

. New 

Current 

Raw  per  barrel  (5  bbl.  lots) $0  83 

5-gal.  cans 0.90 

l-gal.cans 1.05 


WHITE  AND  RED  LF.ADS— 500-lb.  lots  sell  as  follows  in  cents  per  pound: 

Red .    White 

Current  One  Year  Ago    Current    I  Year  Ago 

Dry  and    Dry  and 
Dry       In  Oil  Dry       In  Oil         In  Oil        In  Oil 

lOO-lbkpgB 14.25       15.75         13.00       14  50         14  25         13  00 

25-aiid50-lb.  kegs....      14  50       16.00         13.25       14.75         14  50         13  25 

121-lb.keg9 14  75        16  25  13.50        15  00  14  75  13  50 

S-lb.cans 17.25       1875         15.00       16.50         17.25         15  00 

1-lb.can» 19.25       20.75         16.00       17.50         19  25  1600 


York 

Year  .\go 

Current        Year  Ago 

$2.15 

$0.97             $2.37 

2.30 

1.22               2  57 

MINING  AND  MILLING  SUPPLIES 


HOSE—  FIRE  50-Ft.  Lengths 

Underwriters'  2|  in $0.  75 per  ft. 

Common,  2J-in 4()% 

AIR 
First  Grade       Second  Grade      Third  Grade 

Hn.pcrft $0.50  $0.35  $0  25 

STEAM  — DISCOUNTS  FROM  LIST 
FirstKrode 30%         Sccondgradc 45%         Third  grade 50-10',i 

LEATHER  BELTING — Present  discounts  from  fair  quantities  ( )  doz.  rolls) : 
Light  Grade  Medium  Oriulo  Heavy  Grade 

30   10%  30%  25% 

RAWHIDE  LACING— For  cut,  best  ^adc,  35%,  2d  grade,  40%.    For  laces  in 
side).,  63c.  per  sg.ft.;  2d,  62o.    For  sonii-tnnncd',  cut:  23%;  sides,  6So.  per  S(|.ft. 


MANILA  ROPE— For  rope  smnllcr  than  |-in.  the  p:ice  is  i  to  $0.02  extra 

for  ntiaiititicB  amounting  to  Inss  tljan  600  ft.  tn"-e  is  an  extra  charge  of 

The  number  of  feet  per  pound  for  the  vario".*'  p'zes  is  as  follows*  l-in 

'  ■"     '■  H"  ■.''.J;  '-'".■•  li-in.,  2  ft.  jOin.;  li-in.,  2  ft.  4  in.    Following  U 


$0  01 


pnce  per  pound  for  j  in.  and  larger,  in  1200-ft.  coils: 

NewYork $0  25 

Cincinnati 0.32 

Chicago ,. .       0.27i 

Minneapolis 0.27J  Denver 

San  Francisco 0.25  LosAngeles 


Kansas  City $0  29 

Seattle 0.28 

St.  Louis 0  26i 


PACKING — Prices  per  pound: 

Rubber  and  duck  for  low-pressure  steam $1 .  00 

Asbestos  for  high-pressure  steam ," .'  2 .  00 

Duck  and  rubber  for  piston  packing \\\  | '  20 

Flax,  regular .'.''.'  |  '20 

Flax,  waterproofed . '.'.'.'.'.  1^70 

Compressed  asbestos  sheet '.'.'.'.  I !  00 

Wire  insertion  asbestos  sheet "  |   50 

Rubber  sheet 50 

Rubber  sheet,  wire  insertion '. '.'.'.".'.**.  70 

Rubber  sheet,  duck  insertion '..........  !  60 

Rubber  sheet,  cloth  insertion "  \jq 

Asbestos  packing,  twisted  or  braided  and  graphited,  for  valve  stems  and 

stuffing  boxes | .  50 

Asbestos  wick,  J-  and  l-lb.  balls 1 1 10 


RAILWAY  TIES — For  fair  size  orders  the  following  prices  per  tie  hold: 

„        ,  ,  7  In.  X  9  In.         6  In.  X  8  In. 

Material  by  8  Ft.  6  In.  by  8  Ft 

Chicago— Plain $1   85  $2  00 

Chicago — Creosrited 2.20  225 

San  Francisco — Douglas  fir,  green 1.35  96 

San  Francisco — Douglas  fir,  creosoted 2 .  50  1.92 

Prices  per  tie  at  Missouri  mills;  St.  Louis  prices  about  25c.  higher: 
Untreated  A  Grade  White  Oak                        Untreated  A  Grade  Red  Oak 
6x8x8                                                                   6x8x8 
No.l $0  80  No.l $0.60 


No.  2. 
No.  3. 
No.  4. 


.90 


No.  2. 
No.  3. 


FLOTATION  OILS— Prices  of  oils  for  flotation,  in  cents  per  gal. 


Pure  steam-distilled  pine  oil,  sp.gr. 

0.93-0.94 

Pure  destructively  distilled  pine  oil.. . 

Pine  tar  oil,  sp.gr  1   025- 1  035 

Crude  turpentine,  sp  gr.  0  900-0 .  970 
Hardwood  creosote,  spgr.  0 ,  96-0 .  99* 

*F.o.b.  Cadillac,  Mich. 


New  York 

$1.75 

1   65 

48 


. Chicago . 

In.  Bbl.  Carload! 


COTTON  WASTE — The  following  prices  are  in  cents  per  pound : 

, New  York . 

Current  One  Year  Ago       Cleveland  Chicago 

White 1100-15  50  13.00  15  00  1100-14  00 

Colored  mixed...  .    7  00-10  50  9.00-12  00  11.00  9.50-12.00 

WIPING  CLOTHS— Jobbers'  price  per  1000  is  as  follows: 

13ixl3J  131x135 

Cleveland $55  00  $65.00 

Chicago 41.00  43.50 


EXPLOSIVES — Price  per  pound  of  dynamite  i 
keg  for  black  powder: 

Low  Freezing  . 

20%  40% 

NewYork $0.3325 

KansasCity $0.2475  .27 

Seattle 18  .205 

Chicago 2225  .2425 

Minneapolis 2222  .  2426 

St.  Louis 245  .28 

Denver 2250  .2550 

LosAngeles .22  .27 

Atlanta 2575  .2925 

Cincinnati 2275  .2625 

Montreal 30  .32 


small  lots  and  price  per  25  lb. 
-  Gelatin— 


60?i 


80^ 


$0  3625       

30  .34 

.225  .291 

2675  .335 

. 2682  

315  .3575 

.29  .3325 

.31  

.3225  .3650 

.2925  .3575 


.37 


.38 


$2  80 
2  40 
2  60 


2  70 
2  95 
2  55 
2  30 


CHEMICALS 


SODIUM   CYANIDE— New  York  price  is  22®30c.  per  lb.;   Chicago,  30c.; 
St.  Louis,  34c.;  Birmingham,  45c.;  Denver,  36c. 


SODIUM  SULPHIDE — New  York  price  per  pound  is  6! c.(5i 7c.  for  concentrated. 
Chicago,  5c.  for  concentrated,  3ic.  for  crystals.  Denver  price  is  6c.  for  crystals. 
St.  Louis, concentrated,  lOJc.,  crystals,  I  lo.  Concentrated  comesin  500-lb. drumi, 
crystals  in  440-lb.  bbl. 


ZINC  DUST— For  350  mesh  the  New  York  price  is  12®  13c.  per  lb.;  Chicago, 
I2ic. 


ALUMINUM  DUST— Chicago  price  is  $1. 10  per  lb.;  Birmingham,  $1 .52. 


MINERS'  LAMP  CARBIDE — Prices  net  f.o.b.  cars  at  worchousc  points: 

Union  Cameo  Union 

100-Lh.  100-l.b.  Single 

Drums  Dninis  25-Lb. 


Fast  of  the  Mis 
of  C.'tiattaiiooga 
In  the  other  znnes  Ih 


ppj 


Tth 


Dr 

$6.25  $6.00  $1.56 
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The  Mining  Industry  in  1920 

NINETEEN  TWENTY,  the  second  year  following 
the  Great  War,  was  naturally  one  of  continuous 
readjustment.  Looking  back  to  the  period  of  our 
annual  review  a  year  ago,  general  conditions  in  the 
world  appear  to  have  improved.  The  ominous  rumblings 
that  threaten  a  world  revolution  have  become  fainter. 
Especially  in  America,  all  classes,  including  the  labor 
element,  have  given  proof  of  a  single  Americanism  and 
a  determination  for  orderly  methods  of  progress.  In 
Russia,  bolshevistic  theories  have  changed  and  collapsed; 
and  although  the  power  of  Russia's  arms  is  great,  and 
she  is  still  ambitious  to  loot  the  world,  no  country  seems 
anxious  to  follow  her  example,  and  suffer  the  corre- 
sponding demoralization  and  disaster. 

The  turning  of  products  to  legitimate  uses,  instead  of 
wasting  them  in  war,  brought  about  during  the  year  a 
surplus  and  a  corresponding  rapid  reduction  of  the 
enormously  inflated  war  prices,  most  marked  in  the 
United  States,  where  the  currency  is  soundest,  because 
backed  by  most  metallic  reserve. 

While  the  rapid  deflation  in  the  United  States  was  the 
most  gratifying  sign  of  recovery  from  the  fever  of  war, 
the  immediate  symptoms,  such  as  the  dropping  of  prices 
for  commodities,  and  the  closing  down  of  plants,  have 
been  unpleasant.  The  mining  industry  has  suffered  with 
the  rest.  The  lack  of  normal  ability  on  the  part  of 
Europe  to  buy  American  copper,  due  to  the  low  exchange 
(which  results  in  part  from  Europe's  depreciated  cur- 
rency) was  one  of  the  factors  which  resulted  in  the 
steady  decline  of  metal  prices  during  the  year,  in  which 
copper  fell  from  19  to  12Jc.,  and  silver  in  the  world 
market  slumped  from  $1.37  to  60c.  Curtailment  of 
metal  production  and  reduction  of  wages,  with  the  clos- 
ing down  of  mines,  have  been  the  result.  The  "war- 
mineral"  industries,  of  course,  are  sleeping — the  same 
sleep  that  they  were  experiencing  a  year  ago;  and  this 
is  likely  to  be  permanent  unless  they  are  heavily  sup- 
ported by  special-interest  legislation.  The  general  defla- 
tion has  been  so  rapid,  and  the  resulting  business 
depression  so  acute,  -that  it  is  generally  believed  that 
only  the  Federal  Reserve  system  has  averted  .m  un- 
precedented panic.  The  symptoms,  altogether,  are  of 
the  sul)-n<)rmal  temperature  following  the  war  fever; 
and,  pursuing  the  figure  further,  this  condition,  with 
careful  treatment,  presages  recovery.  Coiniitions  are 
bad:  thcnfore,  the  general  outlook  for  the  future  is 
very  bright.  Now  is  the  time  to  prepare  for  the  recur- 
rence of  business  activity,  and  for  the  demand  for 
metaLs  which  should  normally  follow.  Never  were 
metallic  reserves  of  so  great  intrinsic  vaiiic  in  the 
world's  latalog  of  necessities  as  at  the  present  time; 
and  ownei.-i  of  metal  mines  may  confidently  look  forward 
to  far  li'  Iter  times  eventually. 

One  "I  the  factors  of  the  world  disorder  which  alfected 
mining  industries  di/Terenlly  in  various,  countries  was 
the  unprecedentedly  low  rates  of  exchange  between  the 


United  States  and  other  countries.  The  dollar  became 
the  standard,  instead  of  the  pound  sterling,  and  the 
exchange  rates  of  most  nations,  including  the  main  ones 
involved  in  the  Great  War,  became  greatly  depreciated 
in  relation  to  the  dollar.  This  influenced  the  gold-min- 
ing industry  very  deeply,  allowing  the  gold  from  South 
Africa  and  Australia  to  be  marketed  on  a  basis  of  the 
United  States  standard  price,  which,  translated  back 
through  exchange  rates,  resulted  in  a  substantial  pre- 
mium in  pounds.  This  supported  the  Rand  and  made 
money  for  the  Australian  fields.  Even  Canadian  mining 
industries,  including  not  only  gold  but,  early  in  the  year, 
(and  before  the  operation  of  the  "Pittman  Act)  silver, 
have  profited  in  this  way,  Canadian  exchange  having 
been  at  a  discount  of  from  8  to  18  per  cent  in  the  United 
States.  The  gold-mining  industry  of  the  United  States 
was,  therefore,  taxed  more  severely  than  in  other  coun- 
tries, although,  under  the  conditions,  the  production 
has  been  surprisingly  large. 

The  spectacular  fall  of  silver  in  the  world's  markets 
brought  into  operation  the  Pittman  Act,  according  to 
which  the  Government  of  the  United  States  purchases 
silver  produced  within  the  country  at  a  fixed  rate  of  $1 
an  ounce;  and  from  the  time  that  this  law  became 
operative,  in  May,  with  the  fall  of  the  world  price  below 
$1  per  ounce,  the  silver  mines  of  the  United  States  have 
had  a  great  advantage  over  those  of  other  countries. 
It  has  been  remarkable  and  instructive,  to  students  of 
economics,  to  see  how  this  fixing  of  price  has  failed  to 
stabilize  the  world  price  of  silver,  or  even  to  arrest  its 
collapse. 

Mining  enterprise  in  foreign  fields  has  somewhat 
progres.sed.  The  campaign  for  new  petroleum  fields 
the  world  over  has  been  pushed  b\  various  countries, 
chiefly  England,  the  United  Slates,  and  France,  the 
enormous  immediate  economic  signilieance  of  the  posses- 
sion of  petroleum  having  come  to  he  universally  recog- 
nized. England,  through  her  clearsightedness  in 
perceiving,  also,  immense  strategic  importance,  through 
governmental  assistance  has  (>l)tained  a  start  of  the 
rest;  and  .some  discontent  has  arisen  on  the  part  of  the 
French  government,  and  al.so  on  the  part  of  that  of  the 
United  States,  against  England  on  this  account.  The 
new  administration  in  the  United  States  should  include 
this  among  the  items  of  the  now  long-deferred  post-war 
agreements  which  it  will  negotiate. 

One  of  the  permanent  valuable  results  of  the  mining 
depression  has  been  a  study  of  the  reduction  of  co.sts 
through  greater  efliciency  in  organization,  and  through 
the  introduction  of  mechanical  imiuovemonts  of  various 
kinds.  Mechanical  loadei*s  of  the  small  t.vjie  adapted  to 
mining  have  been  one  of  the  devices  largely  experi- 
mented upon.  In  the  United  States  the  tendency  toward 
a  do.ser  union  and  understanding  of  etnplo.ver  and  em- 
pl(),vee,  as  a  result  of  reaction  from  the  world  .social 
turmoil,  .seems  a  distinct  one,  and  this  i.romises  much 
toward  raising  eflkiency  and  deci-oasing  eo>t«,  thus 
promoting  a  higher  living  standard. 
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Chronology  of  Mining  in  1920 


JAN  U  ART 

Jan.  1 — Primos  Chemical  Co.  taken  over  by  Vanadium  Corpora- 
tion ot  America. 

Jan.  5 — Mexico  increased  oil  export  tax  10  per  cent ;  removed 
import  duties  from  gasoline  and  other  petroleum  products. 

Jan.  8 — Bunker  Hill  &  Sullivan's  experimental  mill  burned 
down. 

Jan.  17 — British  America  Nickel  Corp.,  Ltd.,  blew  in  new  nickel- 
copper  smelter  at  Nickelton.  Ont. — President  Carranza  authorized 
temporarj-   permits  for   oil-drilling   in    Mexico. 

Jan.  29 — Hearing  of  arguments  in  Utah  Apex-Utah  Consolidated 
suit   began   at  Salt  Lake  City. 

FEBBUARY 

Feb.  1 — Lake  Superior  mining  companies  advanced  wages  10 
per  cent 

Feb.  2 — Trial  opened  at  Tombstone,  Ariz.,  of  210  men  indicted 
in  Bisbee  deportation  cases. 

Feb.  10— Bingham,    Utah,    underground    miners    struck. 

Feb.  IS — Tonopah-Divide  mine  operators'  offer  of  50c.  more  per 
shift  and  other  concessions  accejited  by  unions. 

Feb.   16-19 — A.  I.  M.  E.  held  annual  meeting  at  New  York. 

Feb.  17 — Coeur  d'Alene  operators  granted  50c.  increase  in 
wages  effective  March   1. 

M.\RCH 

March  1 — Franklin  K.  Lane.  Si-cretary  ot  the  Interior,  retired. — - 
Homestake  Mining  Co..  Lead.  S.  !>..  put  increased  wage  scale  into 
effect. — U.  S.  Supreme  Court  decided  V.  S.  Steel  Corporation  and 
subsidiaries  are  not  an  illegal  combination. — Trojan  Mining  Co.,  in 
South  Dakota,  increased  wages. — .-VU  Coeur  dAlene  mining  com- 
panies increased  wages  50c.  per  day. 

March  9 — Ontario    Mining  Association    organized   at  Toronto. 

Blarch  8-10 — -\nnual  meeting  of  the  Canadian  Mining  Institute 
at  Toronto. 

March  12 — President  of  Mexico  issued  decree  authorizing  ten- 
year  concessions  for  developing  oil  lands  on  Mexican  national 
territory. 

March  15 — John  Barton  Payne  became  Secretary  ot  Interior. 

March  18-20^American  Association  of  Petroleum  Cit-ologists 
held   fifth  annual   meeting  at   Dallas.   Tex. 

March  it  —  Representative  L.  T.  McFaddt»n  introduoed  gold 
bonus  bill. 

APRII. 

April  1 — Bingham  Canyon  mine,  mill,  and  smelter  men  given 
wage  increase  of  25c.  per  shift. — British  Columbia  opened  Indian 
reservations  to  gold  and  silver  prospecting  and  mining. 

April  8 — Overton  vs.  Presidio  Mining  Co.  granted  petition  for 
rehearing  by  U.  S.  District  Court  of  Appeals.  San  Krancisco ; 
the  sixth   rehearing   In   twenty  years. 

April  7 — International  Mining  Convention  at  Seattle.  Wash., 
opened. — Federal  Trade  Commission  proceedings  against  Minerals 
Separation,   Ltd.,   and  other   respondents  began. 

April  9 — I^adville,  Col.,  companies  announced  wage  Increase  as 
of  April  1. 

April  16 — Plymouth  Consolidated  Oold  Mines.  Ltd..  Plymouth. 
<'al..    granted    wage    Increase   of   50c.    per   day. 

.April    18 — I.  W.  W.  miners  at  Butte  struck. 


April  22 — Walkout  at  Tonopah  and   Divide  called  by   I.   W.    W. 


April  21 — U.  S.  Supreme  Court  refus'»d  Oovcrnment  a  rehearing 
of  anti-trust  law  case  brought  against  V.  S.  Steel  Corporation. 


May  .1 — Frederick  O.  Cottrell,  a.<<slstant  director,  r.  S  Bureau 
of  Mines,  nominated  director,  succeeding  Van.  II.  M.inning, 
resigned. 

May  1* — American  Zinc  Institute  held  second  annual  .lesslon 
at  rhlcago.  Sudbury  nickel  district  operators  granted  wage  In- 
crease. 

.Ma.v    H — Governor  of  New  York  signed  bill  licensing  engineers. 

Ma.v    1.'.   -Winona    mine   at    Houghton,    Mich.,    finally    su-tpendcd. 

May    in- -Splnrtletop   oilfield,  Texas,   damaged   by   windstorm. 

May  17-  I'  S.  Circuit  Court  of  Appeals,  San  Frrinrl.soo.  Ciil.. 
revem.d  d.el.Minn  In  Fi-dernl  M.  &  S.  Co.  vs.  Star  Mining  Co,  law- 
suit—  Director  of  Mint  announced  standing  oriler  fmni  Secretary 
of  Triiisnry  to  buy  silver  at   %\    per  ounce  uniler   PIttman   Act. 

May  IH  First  permit  undiT  general  le:\slng  art  iHsucil  by 
Serret.irv  of  Tremury. 

May  •:■;  Serretnry  t<(  Interior  Payne  approved  phosjilmto  land 
leasing    Tili-fi   and    regulations. 

May  -tn  Miami  Conner  Co.  petitioned  to  file  sui<-ilenienlal  bill 
which  «..iiM  reopen  Minerals  Seiinrntlon-Mlnml  Coiiper  Co.  In- 
frlngenv  t  I    lult    to   admit    newly   discovered    eviilenre. 

Mar  ■';  -A.  I.  M.  K  received  endowment  fur  Holiert  W.  flunt 
me<lnl      ■     '   conferred   first    medal   on    Mr.    Hunt. 

JINK 

.lunc  I  <'iilumet  A  Arizona  Mlnlnur  Co  look  over  Klglily-flve 
mln<-  1.:  l.'irdshurg.  N.  M — .Tiidge  Moiiroiiln  dlnmlKxed  Mlnrrnlii 
SMIiiiri.i  ri.  Ltd.,  proceeding*  agiilnMl  Hutle  A  Rtiiierlnr  Co  for 
onntenr  ' 

Jane  7  -MInml  Copper  Co  died  before  I*.  8  IMmrl.-t  Court 
nt  Wilmington,  Pol.,  to  nnswer  contempt  rhnrgeri  l>ri>iiirht  by 
MlnernlH   nppnrnllon,    Ltd. 


Jnne  10 — Secretary  of  Interior  promulgated  regulations  for 
operating  in  oil  lands  under  "Land  Leasing  Law." 

Jnne  12 — Secretary  of  Interior  declared  void  first  leases  of 
Welch  Mining  Co.,  on  Indian -owned  lands  near  Douthat,  Okla. — 
Metals  E.iitraction  Corporation  started  new-process  zinc  oxide 
plant  near  Joplin,  Mo. 

Jane  15 — Hearing  of  Minerals  Separation,  Ltd..  contempt  pro- 
ceedings against  Miami   Copper  Co.   at  Philadelphia,   Pa. 

Jane  18 — U.  S.  Circuit  Court  of  Appeals,  Philadelphia,  Pa., 
denied  petition  by  Miami  Copper  Co.  to  reopen  case  with  Minerals 
Separation,  Ltd.,  to  admit  new  evidence. 

Jane  23 — Lake  Superior  Prevention  of  Accidents  Conference 
opened  at  Duluth,  Minn. 

Jnne  24 — Smuggler-Union  Mining  Co.'s  new  flotation  mill  at 
Pandora,  Col.,  burned. 

Jnne  26 — Kansas-Missouri-Oklahoma  zinc  mines  shut  down 
until    July    10. 

JULY 

Jul.v  1 — Golden  experiment  station  ot  Bureau  of  Mines,  re- 
located at  Reno,  Nev. — British  Columbia's  Placer  Mining  Act 
amendments   went   into   effect. 

July  6 — Minerals  Separation.  Ltd.,  hearings  before  Federal 
Trade  Commission  resumed  in  San  Francisco,  Cal.,  continued  to 
July  10. 

July  IS — Minerals  Separation.  Ltd.'s,  petition  to  hold  Miami 
Copper  Co.  in  contempt  dismissed  by  Judge  Morris,  U.  S.  District 
Court,  Wilmington,  Del. — Minerals  Separation,,  Ltd.,  hearings, 
adjourned   from  San  Francisco,   resumed  at  Salt' Lake  City. 

Jnly  19 — Suit  brought  by  R.  S.  Talbot,  Spokane,  Wash.,  against 
William  H.  Crocker,  San  Francisco,  Cal.,  involving  dividends  of 
Northwest  Magnesite  Co. 

July  20 — International  Mining  Convention  held  for  third  time 
at  Nelson.   B.  C. 

Jnl,T  27 — Striking  mine  and  oil  workers  of  Mexico  return  to 
work  at  request  of  President  Huerta. — American  Smelting  & 
Refining  Co.'s  sampling  mill   No.    4  at   Murray,   Utah,   burned. 

AUGUST 

Aug.  2 — Phelps  Dodge's  Burro  Mountain  branch  started  first 
unit  of  new  mill. 

Aug.  17 — Ontario  Mining  Association  held  first  general  meeting, 
at   Sudbury.  Ont. 

Aug.  2S — Lake  Superior  Meeting  of  A.  I.  M.  E.  opened  at 
Houghton.  Mich. — Pinlro  Zamora.  Mexican  bandit,  released 
Charles  Hoyle  and  five  other  .American  and  English  engineers. 

Aug.  24 — Case  of  Northport  Mining  &  Smelting  Co.  vs.  Lone 
Pine-Surprise  Consolidated  Mining  Co..  opened  at  Spokane.  Wash., 
before  Judge  Rudkin. — Public  Utilities  Commission  of  Utah  re- 
fused increase  in  freight  charges  on  coal  and  ore  shipments. — 
Manganese   ore   from    Brazil   reached    Mobile,    jMa. 

Aug.  26 — Freight  rates  on  lead  bullion  and  blister  copper  from 
Salt   Lake  smelters   to   Atlantic   seaboard    raised    33J    per  cent. 

SEPTEMBER 

Sept.  S — Miners  at  Virginia  City  and  Gold  Hill,  Nev.,  struck. 
— Gold  Canyon  Dredging  Co.,  Silver  City,  Nev.,  started  dredging 
near  Dayton,   Nev. 

Sept.  6 — Natlon.Tl  Tax  Association  opened  annual  convention 
at  Salt  Lake  City.  I'tah. 

Sept.  9 — International  First  Aid  and  Mine  Rescue  meeting 
opened  at  Denver,  Col, 

Sept.  l.t — Oklahoma  State  School  of  Mines,  Miami,  Okla.. 
opened. 

Sept.  18 — U.  S.  Assay  Office.  New  York,  damaged  by  bomb 
explosion. 

Sept.  20— Alexander  McDougal  vs.  Oliver  Iron  Mining  Co  suit 
for  patent  Infringement  came  before  Federal  Court,  Duluth.  Minn. 

Sept.  27 — Ninth  .niinual  safety  congress  of  National  Safety 
Council    opened    In    Milwaukee,    Wis. 

Kent.  »8 — .VnnunI  convention  of  Independent  Oil  Men's  Asso- 
ciation opened  In  Denver. 

OrXOHKK 

Oct.  4  —  New  Mexico  chapter  of  American  Mining  Congress 
organized    nt    Silver   City.    N.    M. 

Orl.  II — Lowell  suburb  of  ITIsbee.  Ariz.,  partly  destroyed  by 
fire — Miners  of  Asbestos  Corporation   In  Quebec  strike. 

Oct.  12 — Colorado  Metal  Mining  Association  asked  old  freight 
rates  reaton^I  within  state. 

Oct.  IK — Jonlln.  Mo  ,  zinc  ore  producers  voted  shu'-<lown  for  two 
weeks — St.  Louis  Section  of  A.  I.  M.  E.  met  In  southe:i»t  Missouri 
"Lead   nelt." 

Oct.  18 — I'anada  Copper  Cori>nratlon's  new  I.noo-ion  concen- 
trator at  Allenbv.  P.  C.  stnrt-d. — Can.Tdlan  lri>n  ore  producers 
n»k  boimly  of  Carndl.in  Tariff  Commission. — Suboommltto<<  on 
s'Mndnrdlzatloti  of  petroleum  speclflcnilens  held  oo""  session  at 
Washington,    D.   C. 

Ocl,  to — Utah  Ai>ex-rtnh  Consolldat.-I  suit  d.cld.'.l  In  f^vor 
of  former  by  Judge  T.  H  Johnson  at  Salt  1  ike  City,  T'tnh. — 
Ouesilon  of  ownership  of  Knclne-r  group  of  cl.ilms  In  Atlln 
illstrlcl,    n.    P..    brought    before   courts 

Oef.  t8 — Judgo  Mining  *  Smelting  Co.,  RtII  Like  City,  Utah, 
closed  cleoirolytlc  lino  plant  — Inrr.-ised  now.r  ntea  went  Into 
effect    In    Utah  by  order  of  Ut:ih    Public  Utllltl''»  Commission. 

NOV KM HER 

Vov.      1— Interstate   Commerce   Com'"  '   ""  .'" 

Sail    Lake  City,    Utah,    concerning    In.i .  fr-lght 

rntes   on    coal    and    or«\ — Cooper   Quom  .ild    off 

.ISO    s'enm-shovpl    mnn    on    Snc-ann'nto    1   .  .  '":    Mine 

Mnnnt'crV    Association    restored    llnt-ratu  ilewtr,'     "  ig''    m'Ble. — 
United   Verde  Copper  Co.    redue«1   fort*. 
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Nov.  2 — Walker  Copper  Co.,  Portola,  Cal.,  laid  off  most  of  its 
miners. 

Nov.  4 — New  Idria  Quicksilver- mine,  Califomia.^closed- larger' 
plant. — Judge  S.  U  Pattee  dismissed  Bisbee  deportation  cases  due 
for  trial  Nov.   8. 

Nov.  8 — Tom  Reed  Gold  vs.  United  Eastern  apex  suit  came 
to  trial   before  Mohave   County,  Ariz.,    superior  court. 

Nov.  10 — U.  S.  Court  of  Claims  dismissed  claim  by  A.  S.  & 
R.  Co.  against  United  States  for  additional  payment  of  $512,515 
on  33,069  tons  copper  taken  at  23 |c.  per  lb.  during  war. — 
Quincy  Mining  Co.,  Hancock,  Mich.,  started  up  new  6,000-hp. 
Nordberg  hoist. 

Nov.  12 — Apex  suit  between  Federal  Mining  &  Smelting  Co. 
and   Hecla   Mining   Co.    officially  announced   to   have  been   settled. 

Nov.  13 — A  circuit  of  mines  in  Grass  Valley,  Cal.,  district 
served  by  airplane  carrying  supplies. 

Nov.  15 — American  Mining  Congress'  23d  annual  se-^sion  opened 
at  Denver,  Col. 

Nov.  16 — Calumet  &  Hecla  reduced  wages,  clo.sed  down  Osceola 
branch,    and   reduced   forces  at  other   mines. 

Nov.  18 — American  Metal  Co.'s  coal  mines  in  Monclova  district, 
Coahuila,   Mexico,   seized  by  striking  Mexican   coal  miners. 

Nov.  19 — Amtrican  Engineering  Council  of  Federated  American 
Engineering  Societies  organized  at  "Washington,  D.  C.  ;  Herbert 
Hoover  elected  president  of  F.  A.  B.  S. 

Nov.  27 — Tacoma   smelter   announced   wage   reduction. 

Nov.  30 — Last  ore  carrier  cleared  from  Missabe  docks  at 
Duluth   and  Superior. 

DECEMBER 

Dec.  1 — Quincy  Mining  Co.  in  northern  Michigan  reduced 
wages — Cleveland-Cliffs   Iron  Co.   reduced   operation  at  Ishpeming. 

Deo.  9 — Court  of  Appeals  at  Philadelphia  affirmed  ruling  dis- 
missing Minerals  Separation's  applications  for  supplemental  bills 
against  Miami  Copper   Co. 


Dec.   1 1 — Canada  Copper  Corporation's  mill  shut  down. 
Dec.   13 — Supreme  Court  sustained  decree  quashing  indictments 
in  Bisbee  deportation  cases. 


Dee.  15 — I.  C.  C.  examiner  recommended  freight  rate  on  ores 
reduced  between  Plumas  County  points  in  California  and  Mason 
Valley  smelter. — .\rizona   Commercial   shut   down. 

Dec.  16 — Butte  companies  announced  wage  reduction  effective 
in  thirty  days. — Old  Dominion  cut  wages. 

Dec.  17 — Utah  Copper  Co.  posted  notice  of  wage  reduction 
effective  Jan.  1.  (Other  Utah  companies  took  similar  action  at 
or  about  this  time). 

Dec.  22^Karl  Eilers  denied  writ  of  mandamus  ordering 
American   Smelting  &   Refining  Co.'s  books   opened. 

Dec.  2.S — National  I-ead  and  Eagle  Picher  companies  accused  of 
price  fixing. 

Dec.  28 — G.  M.  Cnlvocoresses  appointed  receiver  for  Consoli- 
dated   Arizona   Smelting   Co. 

Dec.  31 — President  signed  mine  assessment  work  bill  giving  six 
months'  grace  to  claim  holders. 


Base  and  Precious  Metal  Production 
By  States  in  1920 


I'KELIMI.NARY   EKTIMATE.S 
1"1  From  U.  S.  Geological  Survey  Rept  rts 


Arizona $4,943,000 

1919 4,506,413 


Montarit 
1919. 


6,098,251     559,235,000 
5,266,605     538,100,844 


H  583,164     176,600,000 
I.',i4l,l8l      169,981,288 


California  $14,305,300 

1919 16,695,955 


Colorado 
1919.. 


5.572,407 
5,639,516 

7,531.253 
5,579,056 


71,000,000 
56,534,992 


12,934.900 
21,732,507 


3,600;000 
3,310,675 


Lead, 

I'lmTicIa 
14,000,000 
10,203,078 

32,144,000 
34,437,764 

1.760,000 
1,128,000 

5,071,600 
3,568,267 

44,600,000 
35.859.090 


ZiMC, 

Pounds 

1,457,000 

1,717,000 

203,953,000 
168,763,823 


2.203,000  254,662,000 

3,122,763  182,341,898 

11,564.155     117,000,001)  134,000,000 

11,649,96!      124,061, «IJ7  123,829,051 


New  Mraiico  (n)     $463,400 
1919; 595,700 


v.iith  Dakota     $4,201,400 
1919.. 4,862,586 


764,586 
712.791 


84,351 
115.522 


182,558 
111,121 


55, 790,000 
52,331,175 

54,000,000 
60,377,320 


2,300,000 
2,215,000 


Imports  and  Exports  of  Metals 
And  Ores 

IMPORTS  and  export.s  of  metals  and  ores  for  the  first 
eleven  months  of  1920  and  the  corresponding  period 
in  1919,  according  to  the  Department  of  Commerce, 
are  as  follows: 

IMPORTS,  TOTAL  FOR  ELEVEN  MONTILS,  1919,  1920 
(In  Pounds,  Unless  Otherwise  Stated) 


Antimony  ore,  contents 

.\ntimony  matte,  regulus  or  metal 13, 

Copper 

Ore,  contents 47, 

Concentrates,  contents 33, 

Matte,  Regulus,  etc.,  contents 38, 

Imported  from  (in  part) : 

Canada 26, 

Mexico 53, 

•      Cuba 15, 

Chile 14, 

Peru 1, 

Unreiined,  black,  blister,  etc 241 

Refined,  in  bars,  plates,  etc 34, 

Old,  etc.,  for  remanufacture 4 

Composition  metal,  copper  chief  value 

Brass,  fit  only  for  remanufacture 14 

Lead 

Ore,  contents 18, 

Bullion,  contents 102, 

Imported  from  (in  part) : 

Ca  ada 9, 

Mexico 105, 

Chile 4, 

Pigs,  bars  and  old 8, 

Manganese  ore,  long  tons 

Imported  from  (in  part) : 

(5uba,  long  tons 

Brazil,  long  tons 

British  India,  long  Urns 

Tungsten  ore,  long  tons 

Pyrites,  long  tons 

Imported  from: 

Spain,  long  tons 

Canada,  long  tons 

Tin  ore  and  oxide,  long  t.»ns 

Tin  bars,  blocks,  pigs,  etc 76, 

Imported  from  (in  part) : 

United  Kingdom 18, 

Straits  Settlements 50 

Dutch  East  Indies 3, 

Hongicong 


Ore,  contents. .  .  . 
Imported  from: 

Canada 

Mexico 

Blocks  or  pigs  and  old  , 


31 


Eleven  M 

1919 

inths — — -^ 
1920 

727,462 

1,250,304 

,180,753 

23,164,796- 

004,525 
,582,354 
,932,453 

49,822,251 
43,056,65* 
17,236,685 

,264,861 
,769,203 
,851,905 
,402,182 
,098,487 
,767,442 
,102,257 
,119,803 
355,982 
,767,923 

28,049,600 
31,831,992 
17,257,896 
17,432,942 
2.053,44* 
212,121,652 
108,326,211' 
11,299,360 
2,866,494- 
42,875,004 

,403,822 
,165,220 

28,223,586 
88.553.013 

,763,131 
,072,199 
,635,514 
,849,348 

7,072,372 
97,152,620 

1,894,502 
62,428,494 

296,968 

542,189 

33,820 

219,852 

3,800 

8,218 
374,873 
63,988 

7,858 

1,668 

359,387 

311,634 

257,826 
84,224 

188.234 
95,272 

15,376. 

28,895 

,758,266 

120,144,762 

.119,019 

,214,145 

,988,950 

68,558 

23,818,760 
72,231,742 
3,374.540 
12,594,868 

160,293 

44,037,978 

,971,821 
,375,864 
138,333 

3,513,782 

29,101.835- 

29,055 

EXPORTS  OF  COPPER,  LE.\D   .-^ND   ZINC 
(In  Pounds) 


WH.hinnton  $148,800 

1919 .,252,862 

('i)  Eleven  niODtlu  plun  cnlimatc  for  one  niontfa, 


183,437 
2,59,384 


2,394,000 
,676,576 


Copper 

.    .           507,846 

248,712 

134,321 

191,381 

.Unrefined,  black,  blister,  etc 

Refined,  in  ingots,  bar,s,  etc 

Exported  to  (m  part) 

1,450,411 
.  .      402,998,239 

1,730.994 
514,231,583 

24,698,082 

...      78,038,396 

112,930,832 

1,478,200 

78, 457, SOS- 

SI, 740.04r 

101,803,324 

89,403,574 

Canada 

Composition  metal,  copper  chief  value. . .  . 

...      18,063,427 
350,842 
438,470 

28,687,930- 
438,362 
480,237 

5,576,062 

4,288,254 

...      12,957,177 

21,748,310 

Wire,  except  insulated 

Load 

Pigs,  bars,  etc 

Produced  from  doiiu-sti<-  (pn- 

I*roduce(l  from  forciKii  dtc 

Kxportcd  to  (in  piirti 

IIiiitMl  Kingdom 

rniiadn 

.  ,  .      52,550,908 

.  .      20,869,543 
...     79,805,532 

...      45,956,068 
4,083,200 

38,974,369- 

5,270,759 
31,140,396 

5,813,748 
i, 464,078 

.-\rgcntinu 

jHi)an. .  , 
Zinc 

Dro.ss 

Zinc 

.    .       6,237,203 
.     23,127.710 

..      10,245,093 
...    199,786,487 

2,600,658 
7,056,080 

5,621,963 
148,085,823 

...     23,952,174 

56,262,876 

I'lxjjortcd  to  (in  part) 

...      98,752,407 

135,017,175 

4,1  111,!  15 

391,375- 

Mexico 

125,190 

469.026 

Japan 

In  »hootii,  Btripn,  etc 

,..      34.554.778 
...     37,075,091 

4,737,785- 
22,881,016- 

January  22,  1921 
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Copper' 


By  H.  a.  C.  Jemson 

Geologist,   U.   S.   Geological  Survey,    Washington, 


D.   C. 


THE   salient   features   of  the  domestic  copper   in- 
dustiy    ill    1920   were   a   subnormal   and   hesitant 
market ;    a   decreased   production ;   labor  troubles, 
and  the  failure  of  exports  to  improve  conditions. 

Early  in  October  producers  realized  that  they  would 
have  to  reduce  prices.  Throughout  the  month  repeated 
slight  reductions  of  prices  were  made.  In  November  the 
price  was  reduced  from  15  to  13.5c.,  a  decline  that 
aroused  considerable  interest  among  buyers  but  did  not 
result  in  the  expected  business,  because,  under  the  exist- 
"ing  conditions,  consumers  could  not  utilize  the  normal 
amount  of  copper.  The  only  large  buyers  were  probably 
"those  who  could  afford  to  buy  at- the  low  prices  quoted 
and  hold  their  purchases  in  stock  until  consumption 
should  become  normal.  Probably  a  small  part  only  of 
the  copper  bought  from  the  producers  will  be  consumed 
immediately.  Owing  to  the  cautious  progress  of  indus- 
trial reconstruction,  and  the  consequent  poor  trade  con- 
ditions, the  consumption  of  copper  is  considerably  below 
normal. 

.MONTHLY  AVERAGE  PRICE  OF  COPPER 
. —  New  York.  — -     ' London  - 


Month  1919  1920  1919 

Januan-...    (a)  18  918  92.238 

February 16  763  18569  78  700 

March 14.856  18  331  76  821 

April 15.246  18  660  77.300 

May 15.864  18  484  77  767 

June 17.610  18  065  83  062 

July 21   604  18  576  99  576 

August 22.319  18  346  97  300 

September 21755  18   144  100  767 

-October 21.534  15.934  103  418 

November 19  758  14.257  98  894 

December 18.295  13.188  103  708 


1920 
118  095 
120  188 
109  533 
103  025 
96  750 
87  864 
90.148 
93.935 
96  381 


Electr 
1919 
106  619 
95  700 
82  071 
82  200 
81  227 
85  900 


)lvtic 

1920 
123.238 
126  950 
118  348 
1 1 1 . 500 
109  200 
: 0 1  909 
106  455 
111.143 
111.905 


93  327     104.905 

84  807     94  614 

75.702     85.905 


Year 18.691      17456       90.796       97  480     108  8}9 

(a)   No  market.     New  York,  cents  per  pound.     London,  pounds  sterling  per 
loQg  ton  of  standard  copper. 

Early  in  1920  the  conditions  of  trade  in  general,  and 
of  the  copper  market  in  particular,  forced  producers  to 

-realize  that  they  must  curtail  production.    All  the  larger 

'Producers  reduced  their  output,  and  many  of  the  smaller 

•discontinued  operations.  By  July  some  large  producers 
had  reduced  operations  to  about  half  of  the  rate  main- 
tained in  1918,  and  many  were  confining  their  activities 
to  the  least  expensive  workings  and  to  essential  develop- 
ment work.  The  marked  decline  in  the  copper  market  in 
November  and  December,  however,  forced  a  still  further 
curtailment  of  production,  and  secondao'  copper  and 

.copper  alloys,  which  were  offered  in  large  quantities, 
particularly  by  the  Government,  at  low  prices,   unfa- 

'vorably  affected  prices  and  output. 

The  fust  half  of  1920  was  marked  by  large  exports, 

'which  reacted  favorably  on  the  industry,  but  in  July 
the  exports  fell  off  materially,  and  it-soon  became  evident 
that  Europe  could  do  little  more  to  improve  the  market 
for  American  copper.  The  rate  of  exchange  remained  so 
low  that  European  buyers  could  not  easily  take  over 
large  quantities  of  American  copper  without  an  exten- 
sion of  credit.  An  extension  of  credit  wa.s  handicapped 
by  the  facts  that  European  buyers  had  no  export  market 
for  manufactured  copper  and  that  only  a  frail  ion  of  the 
quantity  normally  consumed  in  Europe  could  at  pre.sent 
be  utilized  in  its  domestic  industries.    Consequently  the 

•  Kuropean  countries  that  have  usually  consumed  large 


■Hublllhed  by  ptTmlimlnn  of  llii 
Burvcy. 
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quantities  of  American  copper  bought  little  more  than 
was  needed  for  essential  replacements. 

Furthermore,  besides  the  unfavorable  conditions  of 
exchange,  exportation,  and  consumption  in  Europe, 
European  consumers  of  copper  have  had  on  hand  great 
stocks  of  old  copper,  as  well  as  of  brass  and  other  copper 
alloys.  It  is  reported  that  in  England  alone  one  firm 
salvaged  at  least  300,000,000  lb.  of  copper  from  brass, 
copper  shell  bands,  and  other  articles,  and  this  copper 
is  now  available  at  low  prices.  The  present  low  price 
of  copper  may,  however,  make  it  profitable  for  European 
buyers  to  absorb  and  hold  in  stock  considerable  amounts 
of  American  copper  until  industrial  conditions  become 
normal. 

TABLE  I.     PRODUCTION,  STOCKS,  IMPORTS.  EXPORTS,  AND 
CONSUMPTION   OF   COPPER,    1918-1920. 

(In  Pounds) 

1918  1919  1920 

Smelter  output  from  domestic 

orea 1,908,500.000        1,286,000,000        1,235,000.000 

Refinery  production  of  new  cop- 
per from  domestic  and  f  jreig:n 

ores 2,432,000,000       1,768,000,000        1,573.000,000 

.  Stocks  at  the  end  of  the  year,  at 

smelters  and  refineries 742,600,000  904,000,000      i.n  873.000,000 

Imp  rts 575,805,115  429,387,594      r  1407,437,515 

Exports 747.689,580  516,627,775      (   1543.(>95,851 

Apparent    domestic    consump- 
tion     1,662,000,000  877,000,000      (c)  91 1,000,000 

(a)  .\mount  contains  683,000,000  lb.  of  refined  copper  and  190.000,000  lb.  of 
blister  copper,  (t)  Total  for  ten  months  ending  Oct.  31.  1920.  from  records  of 
the  Bureau  of  Foreign  and  Domestic  Commerce,     (c)  Estimated 

TABLE  II.     EXPORTS  OF  COPPER  DURING  THE  FIRST  HALF  AND 
FOLLOWI.NG  FOUR  MONTHS  ENDING  OCT.  31,  1920.    (a) 

(In  Pounds) 

.i:iiiuary  to  July,        July  to  November. 

Country  1920  1920 

United  Kingdom ...  67,740.054  26^904,25 1 

Belgium 15,713,683  7,359.995 

Denmark 7,885,976  1,289.500 

Prance 57.445,271  42.641,354 

Germany 58,773,179  15.243.495 

lUly 1.944,405  241,770 

'Netherlands 29,047,830  7,005.686 

Norwa.v •. 4,897.0 1«  2,373.635 

SwiUerland 1,058.205  223.954 

■Other  Europe...- 25.499,o;j  13,551.833 

Canada 20,902. ^4^  9,693,127 

Japan 82,9^0, ^OS  37.256 

'  Other  countries 38,50' ?74  4,781.169 

TotaU 4I2.M8.826  131,347,025 

(o)     Aooording  Ufthe  Bureau  of  ForeiKn  nnd  Domeetio  Commerce. 

Until  the  last  quarter  of  1920  the  copper  industry  un- 
doubtedlj-  received  a  considerable  amount  of  artificial 
support.  Prices  were  held  up  despite  diminished  sales 
and  a  relatively  small  reduction  in  stocks.  It  was  hoped 
that  a  general  decline  in  copper  prices  and  in  the  shares 
of  the  companies  could  be  averted  until  a  rtaction  set  in 
and  copper  returned  to  its  normal  place.  However,  the 
great  stocks  on  hand  became  too  much  of  a  burden,  ami 
the  producers  were  forced  to  make  considerable  reduc- 
tion in  prices  to  dispose  of  the  stocks.  These  reductions 
in  prices  undoubtedly  eliminated  the  artifuiid  support, 
ao  that  the  industry  is  now  assuming  its  proper  relation.^ 
to  trade  and  industry  in  general. 

The  iiresent  status  means,  of  course,  temporary  cui 
tailmeiit  of  production,  closing  down  o\  ir.ines.  and  con 
sidoral>le  losses,  but  it  undoubtedly  r"''^  ^^^  indiisfr.v 
in  a  healthier  position  than  it  haa  occupied  at  any  time 
since  the  war.  It  is  unlikely  that  tlv  :.~  "i'i  '•«'  further 
accuniulntion  of  stocks;  unprofitable  '  'ill  be  dis- 

continued;, and  when   the  present     ;•      -    ■'    new   and 
secondary  copper  and  copper  alloys  arc  actually  absorbed 
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by  industry  (not  held  in  stock  by  the  consumers),  cop- 
per producers  will  be  in  a  sound  position. 

Undoubtedly,  in  the  near  future,  great  hydro-electric 
developments,  electrification  of  railways,  and  other  large 
copper-consuming  enterprises  will  be  undertaken,  but 
little  such  work  can  now  be  attempted,  on  account  of  the 
high   cost  of  labor  and  materials  other  than  copper. 


There  is,  however,  no  question  that  the  industrial  de- 
mand for  copper  will  soon  be  greater  than  it  has  ever 
been  before.  Until  that  time  there  must  be  a  little 
patient  waiting  and  readjustment,  and  it  must  be  remem- 
bered that  the  European  situation  is  the  greatest  fac- 
tor in  the  present  condition  of  the  country  in  general 
and  the  domestic  copper  industry  in  particular. 


Pig  Lead 

By  a  Specialist  in  Lead 


TO  OBTAIN  a  comprehensive  view  of  the  1920 
price  movement  in  pig  lead  it  is  necessary  to  go 
back  to  Nov.  11  and  12,  1919,  when  the  peak  of 
the  upward  trend  for  1919  apparently  had  been  reached. 
The  Engineering  and  Mining  Journal  quoted  on  these 
two  days  $6.85  per  100  lb..  New  York.  By  the  first  of 
December  the  New  York  price  had  declined  $2  per  ton, 
and  the  St.  Louis  price  $4.50,  and  the  domestic  demand 
had  greatly  slackened.  It  was  just  at  this  period,  how- 
ever, that  the  position  of  the  lead  market  changed 
completely.  Although  on  Oct.  1  the  London  price  was 
£25  :2.s.  6d.,  by  Dec.  5  it  had  advanced  to  £40  per  ton, 
and  the  market  for  lead  had  become  a  world  market. 

As  the  London  price  advanced,  the  Mexican  produc- 
tion was  sold  in  London  instead  of  in  New  York,  and 
the  price  in  the  latter  city  rose  to  a  peak  of  9.37  Jc.  per 
lb.  in  March,  and  in  August  to  a  lower  peak  of  9c. 


MONTHLY  AVERAGE  PRICE  OF  LEAD 


' Xew  York . 

1918  1919  1920 

6  782  5  432  8  561 

6  973  5  057  8  814 

7.201  5  226  9  145 

6.772  4.982  8  902 

6.818  5.018  8  576 

7.611  5  340  8  323 

8.033  5.626  8  338 

8.050  5  798  8  687 

8  050  6  108  8  177 

8  050  6.487  7  070 

8  050  6.808  6  159 

6  564  7.231  4  727 


—  St. 

1918  I 

6  684  5 

6.899  4 

7.091  4 

6  701  4 

6  704  4 
7.511  5 
7.750  5 

7  750  5 
7.750  5 
7.750  6 
7.750  6 
6.324  6 


Louis 

919  1920 

316  8.300 

784  8  hOl 

992  8  894 

722  8.618 

773  8  352 

070  8  169 

408  8  283 

583  8  725 

853  8  160 

249  7  018 

.649  6  127 

.955  4  717 


1918 
29  00 
29  00 
29  00 
29  00 
29  00 
29.00 
29  00 
29  00 
29  00 
29  00 
31  20 
40  00 


-London ■ 

1919  1920 

37  227  47  095 

28  675  50.256 

27  952  46  054 
24  888  39.225 
23   852  38   488 

22  544  34   330 

23  457  34.960 

24  750  36  304 

25  330  35.452 

28  473  35.238 
34  731  32  489 
41   202  24  089 


Month 
January,  .  . 
February.  . 

March 

April 

Alay 

June 

July 

August. . . . 
September. 
October  , , . 
November. 
December . 

Year 7.413    5.759    7  957    7.222    5.530    7.830    30.10    28.590    37.832 

New  York  and  St.  LouU,  cents  per  pound.  Lo:  don,  pounds  sterling  per  long  ton 

On  March  11,  the  London  price,  translated  into  United 
States  currency  at  the  current  rate  of  exchange, 
amounted  to  S.IjSc.  per  lb.  It  was  on  this  date  that  the 
long  downward  trend  in  London  started,  and  the  price 
steadily  fell  until  in  December,  1920,  it  reached  3.35c. 
per  lb.,  a  drop  of  on.  per  lb.  during  the  nine  months. 

The  price  in  the  United  States,  after  reaching  its 
peak  early  in  March,  gradually  followed  the  London  price 
down,  until  July  10,  when  the  active  domestic  demand 
not  only  advanced  the  price  in  New  York,  but  also 
caused  a  marked  streiiKthening  of  quotations  in  London. 
At  this  time,  in  a  short  period  of  two  or  three  weeks, 
probably  20,000  tons  of  pig  lead  was  bought  for  ship- 
ment to  American  consumers  and  distributors,  and  for 
the  first  time  in  years  large  lots  of  lead  could  be  and 
were  purchased  for  shipment  to  the  United  States  from 
Mexico,  England,  Australia,  France,  Germany,  and  other 
countries  at  a  price  which,  with  duty  and  freight  added, 
was  less  than  the  market  ruling  in  New  York. 

During  the  second  half  of  August,  transportation  in 
the  United  States  improved  markedly.  Though  at  least 
45,000  tons  of  pig  lead  was  on  the  rails  on  Aug.  15,  by 
Sept.  15  there  was  probably  less  than  half  this  amount. 
It  was  just  at  this  time  that  the  great  activity  in  the 
automotive  industry  stopped  abruptly,  and  the  storage- 
battery  companies  were  obliged  to  reduce  their  orders 


for  the  immediate  future  by  more  than  50  per  cent,  and 
in  some  cases  to  cancel  all  shipments  for  a  period  of 
from  thirty  to  ninety  days. 

The  arrivals  of  pig  lead  in  the  United  States  during 
the  first  eight  months  of  1920  averaged  less  than  5,600 
long  tons  per  month.  In  September,  the  reported  ar- 
rivals were  17,195  long  tons,  and  in  October  10,760 
long  tons,  an  average  monthly  increase  of  over  8,000 
long  tons. 

In  the  face  of  adverse  conditions  in  almost  every 
lead-consuming  industry,  the  New  York  price  rapidly 
fell  from  8.90c.  per  lb.  on  Sept.  8  to  4.50c.  per  lb.  on 
Dec.  15,  so  that  the  close  of  the  year  ended  the  impor- 
tant post-war  price  movement  which  had  lasted  from 
May,  1919,  to  ths  end  of  1920. 

Although  it  may  be  true  that  the  world  price  in  the 
early  months  of  1920  was  materially  increased  by  specu- 
lation, many  other  important  factors  influenced  the 
market.  England  imported  from  Spain,  during  the  first 
ten  months  of  1920,  about  36,000  gross  tons,  almost 
exactly  the  same  amount  as  in  1919,  but,  during  the 
first  four  months  of  1920,  imports  from  Spain  aggre- 
gated 6,700  long  tons,  as  against  16,000  for  the  same 
period  in  1919.  The  Australian  production  was  greatly 
curtailed  by  stride  conditions.  During  the  first  ten 
months  of  1920,  England  received  slightly  less  than 
50,000  long  tons  from  Australia,  as  against  85,500  for 
the  same  period  in  1919.  The  United  States  production 
was  below  normal,  due  largely  to  labor  shortages  in  the 
mining  districts.  These  conditions,  combined  with  the 
congestion  of  transportation  in  the  United  States,  were 
mainly  responsible  for  the  high  prices  during  the  first 
three  quarters  of  1920. 

PRODUCTION-   O"   LEAD    (REFI.NERY   STATISTICS)  (n) 
(In  Tons  of  2000  Lb.) 


Domestic 

1916 

1917 

1918 

1919 

1920 

330,189 

319,015 
16,265 

205,861 
40,575 

581,716 

284.733 
18,658 

189,207 
63.635 

226.085 
14.864 

158.182 
55,790 

454,921 

236,912 

A-  timonial 

S.  E.  Missouri. 

22,819 

206,105 

33,128 

8,992 
206,836 
29,004 

Totak 

592,241 

556,233 

471,744 

De!^ilverized 

Antimonial 

17,832 

3,304 

50,962 
2,991 

98,596 
2,083 

61,380 
1,547 

51,700 
2,197 

Totals 

21,136 

53,953 

100,679 

62,927 

53,897 

Grand  Totals 

613,377 

635,669 

656,912 

517,848 

525,641 

One  of  the  interesting  results  of  the  heavy  importa- 
tions of  pig  lead  was  the  change  in  the  relationship 
between  the  Ncw^  York  and  the  St.  Louis  markets.  The 
competition  of  foreign  lead  forced  the  New  York  price 
down  to  a  level  with  the  St.  Louis  price,  so  that  the 
market  for  pig  lead  in  cities  in  the  Central  Freight 
Association  territory  was  higher  than  in  New  York  City. 

Production — The  production  of  pig  lead  in  the  United 
States  has  declined  since  1916,  when  the  peak  of  592,241 
♦ons  was  reached. 
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The  decline  in  1919  was  by  far  the  most  important. 
There  was  a  slight  increase  in  production  in  1920,  but 
it  would  seem  that  unless  large  new  lead  deposits  are 
discovered  in  this  country  the  production  will  never 
equal  that  of  the  years  1916  and  1917. 

Consumption — The  peace-time  demand  for  lead  prod- 
ucts has  increased  greatly  since  January,  1919.  As 
heretofore,  the  paint  industrj-  has  been  the  greatest 
outlet  for  pig  lead,  and  most  of  the  corroders  enlarged 
their  plants  during  1920,  in  some  cases  by  100  per  cent. 
The  storage-battery  industry  was  second  in  importance. 
The  third  largest  demand  came  from  the  manufacturers 
of  lead-incased  cable.  During  the  first  half  of  the  year, 
there  was  a  fair-sized  demand  from  manufacturers  of 
sheet  lead  and  lead  pipe,  and  a  large  demand  for  sport- 
ing ammunition,  bearing  metals,   solder,  caulking  lead. 


type  metals,  lead  foil,  and  other  commercial  applications. 

The  three  most  important  industries  undoubtedly 
consumed  a  tonnage  of  lead  in  1920  equal  to  the  entire 
domestic  production  in  the  United  States.  That  a 
greater  shortage  of  lead  did  not  occur  was  due  to  the 
heavy  importation  of  lead  and  to  the  extraordinary  ton- 
nage of  reclaimed  lead  made  available. 

In  1919,  it  is  estimated  by  the  U.  S.  Geological  Survey 
that  over  122,000  tons  of  secondary  lead  was  produced. 
In  1920,  it  is  probable  that  over  150,000  tons  of  second- 
ary lead  was  made  available  for  consumption,  the 
increase  being  attributable  in  a  large  measure  to  the 
heavy  tonnage  of  shrapnel  balls,  small-arms  ammunition, 
and  sheet  lead  which  was  reclaimed  by  the  United  States 
and  other  countries  and  shipped  to  the  market  in  New 
York,  where  it  could  be  paid  for  in  dollar  exchange. 


Zinc— Market  and  Metallurgy 


By  W.  R.  Ingalls 

Consulting  En^neer,    New   York 


THE  zinc  industry  suffered  from  the  general 
economic  conditions  of  1920.  Early  in  the  year 
production  was  maintained  at  a  high  rate, 
although  much  below  the  maximum  during  the  war.  In 
view  of  the  bad  situation  as  to  zinc  production  in  Europe 
it  was  anticipated  that  the  United  States  would  be 
called  upon  to  export  at  least  100,000  tons  of  spelter 
during  1920.  In  fact,  buying  for  export  began  as  was 
expected,  and  for  several  months  continued  on  a  large 
scale,  but  at  about  the  midyear  this  ceased,  and  Europe 
began  presently  to  resell  to  us  our  own  spelter.  Follow- 
ing this  the  price,  which  had  risen  to  about  8c.,  as  the 
maximum  for  the  year,  declined,  about  5iic.  being  quoted 
at  the  end  of  November.  The  contraction  in  domestic 
demand  was  such  that  in  spite  of  greatly  curtailed  pro- 
duction unsold  stocks  accumulated. 

MO.NTHI.Y  AVERAGE  PRICE  OF  ZINC 


—  St. 
1918 

Louis  — 
1919 

1920 

1917 

London    

1918          1919 

1920 

7.661 

6  922 

9.133 

48  329 

54  000 

56  045 

58.643 

7  6J9 

6.273 

8  708 

47  000 

54  000 

46   158 

61   338 

7  286 

6   150 

8  531 

47  000 

54  000 

38  500 

53  467 

6  715 

6   114 

8   184 

54  632 

54  000 

36   188 

47  388 

7   114 

6  079 

7  588 

54  000 

54  000 

35  477 

45  088 

7  791 

6  551 

7  4o5 

54  000 

54  000 

36  763 

41    193 

8  338 

7  523 

7  720 

54  000 

54  000 

41    815 

41   886 

8  635 

7  439 

7  835 

54  000 

54  000 

39   338 

41   220 

9  092 

7.160 

7    661 

54  000 

54  000 

40   955 

39  690 

8  451 

7  473 

7   150 

54  000 

54  000 

43   630 

39  756 

8   141 

7  827 

6  247 

54  000 

54   100 

46  588 

35  028 

7  813 

8  350 

5  824 

54  000 

56  050 

53    101 

27  762 

Montk  1917 

January 9  449 

February 9.875 

March 10   130 

April ..    9  289 

^f8y 9   192 

June 9.201 

July «  473 

Auiu>'t 8  190 

Hoptembsr...    7.966 

Optobor 7  813 

November...    7.672 
December...    7.510 

Year 8.730     7.890     6.988     7.671     52,413     54   180     42  879     44  372 

yt.  I.ouii,  cento  per  pound.    London,  pounds  ^ttorling  per  Iouk  tun. 

The  production  of  zinc  in  Europe  in  1920  was  small 
in  comparison  with  pre-war  figures,  but  it  became  clear 
that  the  European  ability  to  buy  spelter  was  greatly  in- 
ferior even  to  the  sharply  diminished  supply.  This 
situation,  combined  with  the  high  cost  of  production  and 
general  inefficiency  that  were  prevalent,  produced  deep 
gloom  in  the  zinc  industry. 

The  conditions  in  zinc  smelting  in  the  United  States 
in  1920  are  well  reflected  by  the  following  figures  from  n 
wcll-mannged  works:  Ah  compared  with  1915  the  man- 
days  of  labor  required  to  smelt  a  ton  of  ore  had  in- 
creased by  7i  per  cent.  The  hourly  rate  of  wages  had 
incri-aspd  2i  times.  The  metallurKical  loss  of  zinc  in 
the  process  had  increased  nearly  50  per  cent.  In  other 
words,  the  smelting  of  a  ton  of  ore  in   1920  required 


more  labor  than  in  1915,  the  labor  was  paid  an  im- 
mensely increased  rate  of  wages,  and,  whereas  it  had 
previously  obtained  88  per  cent  of  the  zinc  in  distilla- 
tion, the  extraction  had  fallen  to  about  82  per  cent. 

The  increase  in  the  cost  of  coal  was  of  the  same  order 
as  the  increase  in  wages.  As  for  the  total  cost  of  smelt- 
ing, if  the  figures  of  $10  to  $12  per  ton  of  ore  were 
representative  of  1915,  the  corresponding  figures  of 
1920  were  $25  to  $30.  In  spite  of  this,  zinc  was  sold 
largely  during  the  first  half  of  1920  at  Tic  per  lb.; 
which   is  comparable  with   5ic.  as  a  pre-war  normal 

ZINC  PRODUCTION,  1918-1920,  BY  QUARTERS 


(In   Tons    of    2,000    Lb.) 
Reports  o(  Ore  Smelters  Only 

lllinoU 

1st 
Quarter 

34.848 

6.156 

2nd 

Quarter 

34,829 

5.603 

5.016 

",407 
30.265 

126,361 

—19 

27,694 
7,082 
10,819 
27,484 
12,370 
36.050 

121,499 

19 

31,406 
7,500 
6,432 
25.283 
15.208 
44,233 

1  30,062 
id  '.  Ilie-e  ar 

3rd 
Quarter 
36.445 
7,618 
7,198 
35,036 
11.049 
35,481 

132,827 

4th 
Quarter 
35.686 
7.373 

10.284 

9.336 

Oklahoma 

37,751 

8.094 

35.323 

10.33S 

36,881 

34,075 

Totals 

134,014 

34,013 

7,622 

132,12a 

llUnoin 

29.344 
8.196 

10.617 

25.829 
3,146 

30,467 

107,599 

27.57S 
8.496 

11,303 

10.60& 

e)klahoma 

Electrolytic 

Others  (o) 

36,142 

10,446 

37.024 

29,999 
29,35J 

ToUU 

136,555 

31,551 

106,031 

24,949 
9,000 
6.749 
22.105 
17,098 
36.945 

116,846 
e  all  i;a<lc 

21,577 

Arkanma 

7,900 

7,389 

5,566 
4.561 

27,971 

22,331 

11,659 

13,476 

46,014 

32.869 

ToUU 

(  )  Wiih  <h«»ni« 

132,484 

»tion  of  ore  plant  in  ("o'or 

100,380 
rli  «■  rks 

ThrniiKhtha  oourleiiyof  the  Ameri.^nn  Zinc  Instilulo,  the  1920  fig.invi  have  beea 
onnipiirod  with  the  nuniniury  of  the  lii.ttitute. 

price.  This  apparent  paradox  is  explained  by  the  ability 
of  the  relatively  new  mines  of  Oklahoma  to  produce 
concentrates  from  their  comparatively  rich  ore  at  sub- 
•Htantially  pre-war  prices,  notwithstanding  the  im- 
mensely higher  costs  for  mining. 

The  first  half  of  1920  saw  the  climax  of  ovil  conditions 
in  the  zinc  industry.  The  demands  o(  lal'or  were  then 
insatiable,  and  strikes  among  the  smelters  were  common 
occurrences.    With  the  unmistakable  turn  of  the  Indus- 
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trial  tide  about  Oct.  1,  however,  a  change  in  the  attitude 
of  labor  became  manifest,  the  first  evidence  of  it  being 
improvement  in  efficiency. 

Without  any  doubt  the  most  important  thing  in  the 
metallurgy  of  zinc  in  1920  was  the  thorough  proving  of 
the  electrolytic  process.  When  this  process  was  first 
introduced  in  1916  I  prophesied  its  success  and  its 
enormous  influence  on  zinc  production,  but  I  foresaw  its 
limitations  to  especially  favorable  conditions.  My  fore- 
cast has  been  exactly  verified  by  experience.  In  the 
meanwhile  great  improvements  have  been  made  in  the 

PRODUCTION  OF  ZINC  1915-1920 
(In  Tons  of  2,000  Lb  ) 
By  Ore  Smelters  Only 

1915  1916  1917  1918  1919  1920 

Arkansas 7,637  25,701  26,750  31,396  29,966 

Colorado 8,984       8,908  7,735  3,897  2,779        1,682 

IlUnois 161,665  181,495  176,071  141,808  118,631  109,483 

Missouri-Kansas 111,052  154,396  86,505  31,834  43,347  25.131 

Oklahoma 111,405  169,064  204,587  143,371  119.454  97,690 

Electrolytic 10,963  27,245  38,885  25.962  57.441 

East  and  others  (a) 114,036  147,555  154,567  138805  130.115  158,379 

Totals 507,142    680,018    682,411    525,350    471,684    479,772 

(a)  Includes  Anaconda  and  other  electrol^-tic  production  in  1915. 

process.  For  example,  it  has  become  possible  so  to  roast 
the  ore  that  no  sulphuric  acid  is  required  for  the  lixivia- 
tion  of  the  zinc.  The  removal  of  impurities  interfering 
with  the  electrolysis  has  become  much  more  easily  man- 
ageable. And  so  on.  In  the  light  of  these  developments 
the  limitations  of  the  electrolytic  process  do  not  seem  to 
me  to  be  so  severe  as  they  did  four  years  ago.  In  other 
words,  I  can  now  see  the  electrolytic  process  as  a  more 
powerful  competitor  of  distillation.  However,  the  fac- 
tons  remain  that  the  electrolytic  process  must  be  con- 


ducted on  a  large  scale  and  the  cost  of  plant  per  uhlt  of 
capacity  is  greater  than  that  of  the  ordinary  plant. 

The  roasting  of  zinc  ore  for  the  electrolytic  process 
is  done  generally  in  furnaces  of  the  MacDougall  type. 
These  are  built  now  for  such  conservation  of  heat  ^nd 
such  transferal  of  heat  by  the  circulation  of  air  thi'ough 
the  furnace  as  I  showed  should  be  the  case  in-  my  U.  S.' 
patent  No.  786,567  of  April  4,  1905.  Carrying  out  these 
ideas,  with  the  addition  of  some  others  of  ingenious 
nature,  the  Wedge  Mechanical  Furnace  Co.  is  now  build-, 
ing  a  furnace  in  which  it  expects  to  dead-roast ,  zinc , 
blende  without  the  assistance  of  any  extraneous  heat. 
Theoretically  this  is  possible.  ,   '  '    ■    ' 

In  the  distillation  process  the  improvements  have  con- 
tinued to  be  in  details  only.  This,'  is  natural,  foj"  tjie 
process  is  one  that  comprises  a  multiplicity  of  details. 

Electrothermic  smelting  has  continued  to  be  practiced 
successfully  at  one  works  in  Norway  and  at  another  in 
Sweden.  A  third  plant,  at  Glomfjord,  Norway,  was  put 
into  operation  in  the  latter  part  of  1920.  In  all  of  these 
works  the  gangue  of  the  ore  is  fused  and  drawn  off  as  a 
slag,  as  in  lead  smelting.  Pi-of.  C.  H.  Fulton,  in  this 
country,  has  experimented  on  a  large  scale  with  elec- 
trothermic dry  distillation,  so  to  speak.  His  ideas  seem 
to  me  to  possess  more  merit  than  do  the  Scandinavian. 

In  the  production  of  zinc  oxide  there  have  been  note- 
worthy improvements.  The  New  Jersey  Zinc  Co.  is 
burning  in  its  Wetherill  furnaces  a  briquetted  charge. 
This  has  been  found  to  increase  the  extraction  of  zinc 
and  reduce  the  requirements  for  coal  and  labor,  at  only 
a  relatively  small  expense  for  briqueting. 


Tin 


By  J.  H.  Lang 

Tin   Specialist,   the  American   Metal  Company,   Ltd.,   New   To.rk  ■          r  '     '  . 

COMMODITY  markets  usually  display  considerable  This    erratic    and    exotic    commodity,    like    Abou    Ben 

uniformity   of   movement,   regardless   of   special  Adhem,  "led  all  the  rest."    There  was  no  dizzy  pinnacle 

circumstances  affecting  them  individually.     This  of  price  that  it  could  not  climb  nor  any  descent  so  steep 

was  more  than  ordinarily  the  case  in  1920;  so  much  that  it  hesitated  to  come  down.     Everything  combined 

so  that  it  is  hardly  necessary  to  describe  them   sep-  to  give  range  and  latitude  to  its  gyrations.     Always 

arately  or  in  detail.   The  story  is  the  same  in  all  cases,  a  favorite  medium  of  speculation,  it  was  in  excellent 

Like  the  populations  of  the  countries  at  war,  markets  position  to  start  when  the  boom  began  in  the  summer 

were  gathered  up  by  forces  stronger  than  themselves,  and  of  1919.    There  was  then  the  smallest  visible  supply  on 

swept  like  leaves  before  the  wind  to  a  common  destina-  record — almost  invisible  in  fact.     There  was  iplenty  of 

MONTHLY  AVEitAOE  PRICES  OF  TIN  IN  1918,  1919  AND  1920  *'"'  ^^^  *^  governments  of  the  Federated  Malay  States 

, New  York ^"^  the  Dutch  East  Indies  were  carrying   it^ — 15,000 

.    Month          1918      1919    -^''^l;^.    ^[iTi~  ^Tm  ~f^^  tOns,  more  Or  Icss.    Even  after  they  had  transferred  the 

January.......  85.500   67.702   61  596    293  227    248  557   376  512  load  to  the  public,  the  market,  like  a  certain  beverage 

MarT?-.-.;.-  '%r  tl.l'll   6^?  0I7   6?  926   ^11 1^  m'ws   ^369  ^89  "ow  absent  but  not  forgotten,  was  still  "going  strong." 

■^^'.■.V.V:;::     li      ?Ho!i   tllll   tlVol   '^XlVy   llilll   l'9Ur^  From  a  price  of  about  £270  in  September,  1919,  tin 

jX.V:::::;:      U      llml    ttMl    tlUl   "il"    "3272    26I886  had  risen  in  February,  1920,  less  than  Ave  months  later, 

August. (a)      57.226   43.856   47  620   380  900   273  625    274  048  to  the  record  figure  of  £420  per  ton.    Then  evidence  of 

September....       (a)        54.482     41   940     44  465     343  905     280  102     270   120-1  i    i.-          u               j.                              mu 

October (a)      54.377    39  310   40  555    335  543    279  239    258  190  weariness  and  over-speculation  began  to  appear.     The 

D^rbe?.:;.     \i      11:1%   lUU   Itfit   llljll   I'l.ut   IViaTo  financial  strain  began  to  tell,  and  first  one  market  and 

Year IT   63l2i  TTvi   wToT  TioTm   HFloT   2Ml66  ^^^^  another  began  to  crack.     Whether  America  was 

(a)  No  average  computed.  the  Original  "deflationist,"  and  set  or  merely  followed 

N-ewYorki„cc„tHpcrpo,ind;Londoniop„und...crHngperion«ton.  ^^^^  fa.shion,   is   immaterial.    It  soon  became  Universal, 

tion.    Whether  it  was  copper,  tin,  lead,  or  spelter,  silver.  Even  far-off  China  and  Japan  were  not  immune,  and 

rubber,    sugar,    silk   or   wool,    wheat,    corn,    cotton    or  disgorged  among  other  things  large  quantities  of  tin 

leather,  the  results  were  the  same — the  money  market  to  add  to  the  burdens  of  a  market  already  overloaded, 

dominated  all  other  markets.    Divide  goods  into  money  With  restricted  business,  consumers  found  themselves 

and  the  result,  is  the  price.    As  credit  contracted,  prices  over-extended,  and  there  was  no  support  from  "bears." 

jnevitably  declined.  Except  for  occasional  flurries  and  reactions  the  decline 

As  may  be  imagined,  tin  was  no  exception  to  the  rule,  was  almost  perpendicular,  and   in   the  short  space  of 


i 
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another  five  months,  that  is,  in  June,  1920,  the  market 
was  below  prices  prevailing  when  the  boom  started. 
Standard  tin  in  London  on  June  15  touched  £235,  and 
futures  £239.  From  this  low  point  the  market  advanced 
about  £50,  the  reaction  reaching  its  height  on  Aug.  5, 
at  £284  and  £289.  Then  the  great  recession  in  business, 
which  had  occurred  by  this  time,  and  tight  money  put 
a  period  to  the  advance,  and  a  fresh  decline  occurred, 
carrying  the  price  down  to  new  low  levels  for  the  year. 

TABLE  I.    TIN'  MARKET  I\  1920— CLOSING  PRICE  END  OF  MONTH 


January 83 

February 83.125 

March 72.625 

AprU 64.50 

Sfiir 57.625 

June 52 

July 56.625 

August 58  75 

September...  59  375 

October 52  50 

November....  43.875 

December 40.875 


3  5025 

3.4C25 

3.9025 

3.82625 

3.875 

3.94375 

3.725 

3.5625 

3.4625 

3.4425 

3.48125 

3.53 


o  o  o 

383.  5.0 
400.  0.0 
348.  0.0 
345.  0.0 
274.10.0 
246.  0.0 
268.  5.0 
272.  0.0 
268.  0.0 
267.  5.0 
207.10.0 
205.10.0 


388.  5.0 

400.  0.0 

348.  5.0 

345.  0.0 

275.  0  0 
258.10.0 

283.  0.0 


280. 
270. 
270. 
208. 


60  707 
60  759 
60.672 
58  931 
47.573 
45.512 
47.061 
44.531 
41  735 
41.533 
32  326 
33.172 


a: 

59.50 
60  25 
63  00 
60  50 
51.50 

47  75 

48  25 
46  75 
42.75 
40  25 
33  25 
35  00 


TABLE  II.    TIN— COMPARATIVE  STATISTICS  (RICARD  &  FREIWALD) 

(In  Tons  of  2,240  Lb.) 

Year  Ended,  Year  Ended,  Year  Ended. 

Nov.  30,  1920  Nov.  30,  1919        Nor.  30,  1918 
Visible  supply  beginning  of 

period 20,495  8,546         16,408 

Supplies: 

Straits 49,826  48,693 

Australian 3,200  2,300 

Banca  and  Billiton  15,671  11,779 

standard 13,843      82,540  7,971    70,743 


54,752 

3,345 
11,104 

9.364    78,565 


Total 103,035 

Deliveries: 

United  Kingdom 21,589 

Continent 5,751 

r.  S.  A 57,714     85,054 

Visible  supply  end  of 
period 


18,306  16,905 

10.965  12,127 

29,523    58,794        57,395    86,427 


At  this  juncture  the  Straits  Government  came  for- 
ward with  a  stabilization  plan  under  which  it  offered 
to  buy  all  ore  not  marketable  elsewhere  at  a  price  equiv- 
alent to  about  £229  for  refined  tin  f.o.b.  Singapore. 
The  price  at  which  it  pegged  the  market  on  Jan.  6,  1919, 


was  about  £235,  f.o.b.  Singapore  (£242  c.i.f.  London), 
in  spite  of  which  the  price  declined  in  London  during 
February,  1919,  to  £200,  and  it  was  not  until  several 
months  later  that  the  pegged  price  became  firmly 
established  in  the  open  market  and  the  Straits  Gov- 
ernment was  enabled  to  liquidate. 

How  far  history  will  repeat  itself  in  this  respect 
remains  to  be  seen.  I  rather  expect  a  somewhat 
similar  state  of  affairs  in  1921;  that  is,  that  temporarily 
under  present  adverse  conditions  we  shall  see  lower 
prices;  but  if,  as  is  generally  anticipated,  and  as  oc- 
curred in  1919,  business  improves,  then  the  market 
must  rise  to  the  level  fixed  in  the  Straits.  At  best  there 
is  small  comfort  for  "bears"  in  this  development,  es- 
pecially as  a  similar  policy  seems  to  have  been  adopted 
by  the  government  of  the  Dutch  East  Indies  in  regard 
to  Banca  tin.  Even  assuming  that  the  government  of 
the  Federated  Malay  States  undertakes  to  buy  only  ore 
mined  in  the  Straits  or  tin  produced  therefrom  (as 
distinguished  from  tin  smelted  in  the  Straits  from 
foreign  ores),  it  will  control  something  like  35,000 
tons,  and  the  Dutch  about  15,000  tons,  equal  to  about 
45  per  cent  of  the  world's  production,  which  is  sufficient 
to  control  the  market. 

The  drastic  fall  in  silver  has  been  a  handicap  to  tin, 
because  of  its  effect  on  the  Chinese  market,  and  locally 
the  dollar  price  is  affected  by  fluctuations  in  exchange. 
Details  of  these  markets  will  be  found  in  accompanying 
tables.  Latest  available  statistics  of  production,  de- 
liveries, visible  supply,  and  related  data  are  also  pre- 
sented. These  latter  do  not  show  the  output  of  the 
various  producing  countries,  but  only  the  shipments 
therefrom,  but  doubtless  reflect  conditions  with  fair 
accuracy,  and  the  situation  so  far  as  may  be  judged  by 
these  figures  is  entirely  sound.  The  year  1920  closed 
with  less  visible  supplies  than  were  on  hand  at  the 
beginning  of  the  year,  while  prices  were  rtiuch  lower — 
practically  back  to  pre-war  levels  in  fact.  Invisible 
supplies,  though  not  meager,  are  certainly  no  larger 
than  a  year  ago.  Given  easier  money  and  the  improved 
business  which  is  sure  to  follow,  we  have  every  reason 
to  expect  higher  prices  for  tin  in  1921. 


Gold 


By  II.  N.  Lawrie 

Chief.   Precious  Metals   Division,  the  American   Mining  Conerresa 


FROM  a  world's  gold  production  in  1919  of  $365,- 
200,000,  it  is  estimated  that  the  production  for 
1920  will  be  .$.339,400,000,  a  decrea.se  of  $25,700,- 
000,  a.s  compared  to  the  decline  from  1918  of  $18,400,000. 
Of  the  total  decline,  $10,300,000  is  estimated  as  the 
decrease  in  the  production  of  the  United  States,  which 
is  more  than  twice  the  estimated  decline  of  South  Africa 
of  $5,000,000. 

The  decline  in  the  world's  gold  production  has  ln'i'ii 
fontinunus  since  191.'),  when  the  production  was  $470,- 
.500.000.  The  total  decrease  in  production  during  this 
five-ypjir  period  has  Ix-en  $131,100,000,  or  28  per  cent. 
The  decrease  in  the  production  of  the  United  States 
amounted  to  $51,000,000,  or  nearly  40  per  cent  of  the  total 
world';*  decline,  and  the  decline  in  Africa  was  $28,800.- 
000.  or  nearly  22  per  cent.  The  decren.se  of  $27,400,000 
in  the  production  of  Australasia  nearly  equals  that  of 
Africa,  and  yet  Australasia  produced  hut  $49,400,000  in 
1915,  as  compared  to  Africa's  production  of  $217,<ii'O,o00. 


The  disintegration  of  Russia  accounts  for  $18,600,000  of 
the  total  European  decline  of  $19,400,000.  The  Trans- 
vaal contributed  $19,400,000  and  Rhodesia  $7,400,000 
to  the  total  African  decline  of  $28,800,000  since  1915. 
Other  comparisons  may  be  made  from  the  table  on  p.  142. 

Cnl.n  AM)  SILVER  rROnrrTMN  OF  THi:  WOKl.n  KOH 
TWENTY  YKVRS 


<  lU  "  CCrt 


Our 


Silv 


.a<i 


1901 

$260,877,429 

19PJ 

298,812,491 

1903 

129,475,401 

1904  . 

149,088,291 

1905 

178,411,754 

1906  .. 

405,551.022 

1907 

411,294.458 

1908 

441,414,527 

1909 

459,927.482 

1910 

454,211,649 

$459,177,100 
474.11V2<.« 
462.60'). 558 
451.582.121 
471.124. ■*»" 
454.I7('.500 
41o,*.'j,inn 

181)    i.M./OO 


171,011,281  1911 

162,761.481  1912 

167.689,122  1911 

164,195.266  1914 

172,117,688  1«15 

165,054,4<)7  19l»   I.I 

184,206.084  1917  I  . 

201,111.404  1918 

212,149.021  19|Q 

221,715.761  1920 
rrpnrlnl  by  tlio  Dircrlor  o(  llii-  Mini      1920  l-i"'   i'  .1 

The  South  African  production  for  the  same  period 
decreased  i:V2  per  cent.  The  rate  of  docnM.'^e  wiis  there- 
fore four  time.s  as  great  in  the  United  Statos  jis  in  South 
Africa.    This  results  partly  from  the  fii.l  that  the  South 


iin.mli'  I'lii) 


Silv 

226,192,923 
224.310.654 
221,907.845 
Ih8,452,942 
184.204.745 
168.841.000 
174.187.800 
1 18. 168.408 
174,517.414 
1  59,000.000 


(.1)  Km 
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African  fields  were  more  remotely  situated  from  the 
center  of  war  and  did  not  feel  the  effect  of  rising  costs 
so  soon,  and  partly  from  the  fact  that  the  American 

GOLD  PRODICTION  OF  THE  WORLD 
Calendar  Years 
1915       1918       1919       1 920  Increase  (+)  or  Decrease  ( — ) 

MilUons  of  Dollars 1919-1920       1915-1920 

United  States. ., .      101   0       68  6       60.3       50.0  —10.3  —51.0 

Canada 18.9       14.5       15  9       17.1  +    1.2  —     18 

Mexico 6  6       16  8       15.2       13  2  —2.0  +      6.6 

Total  North 

America 126.5       99  9       91.4       80  3  —II    1  —46,2 

Central  America  3.0         3  4         3.3         3  0  —0.3  0  0 

South  America...        14.3       14  1       14.1        14  0  —0.1  —     0.3 

Russia 28.6       12.0       12.0       10  0  —2.0  —18.6 

Balance  Europe..         1.6         0.7         0.8         0  8  —0.0  —     0  8 

Total  Europe. .       30.2       12.7       12.8       10  8  —2.0  —    19  4 

Australasia 49.4       30.8       26  1        22  0  —41  —27  4 

Britishlndia 115       10.0       10.5         9.4  —1.1  —     2   1 

Balance  Asia..  ..        17  9       15.5       13.1        11.1  —2.0  —     6  8 

Total  Asia 29  4       25.5       23.6       20.5  —3.1  —     8  9 

Transvaal 188  0     174.0     172.2     168.6  —3.6  —194 

Rhodesia 18.9       13.1        12.3       11.5  —0.8  —     7  4 

Balance  Africa...        10.7         9.9         9.3         8  7  —0.6  —     2  0 

Total  Africa. .        217.6     197  0     193.8     188  8  —5.0  —28.8 

Total  for  World     470  5     383.6     365.2     339  4  —25.7  —131    I 

Years  1915-1918-1919  from  Report  of  the  Director  of  the  United  States  Mint . 
The  1920  estimate  is  by  H.  N.  Lawrie. 

producer  could  not  benefit  by  the  exchange  premium,  the 
United  States  dollar  retaining  its  par  position  with 
respect  to  all  other  currencies.  Although  gold  from  a 
monetary  standpoint   is   an   international   problem,   the 


production  of  gold  in  this  country  is  a  domestic  problem, 
and  demands  a  domestic  solution. 

The  decline  in  the  gold  production  of  the  United 
States,  as  great  as  it  has  been  during  the  last  five  years, 
does  not  reflect  fully  the  present  serious  condition  of  the 
gold-mining  industry. 

The  purchasing  power  of  the  gold  ounce  in  the  United 
States  has  averaged  during  this  last  five-years  period 
$13.85,  as  compared  to  $20.67  in  1914.  The  McFadden 
Bill  now  before  Congress  restores  the  lost  purchasing 
power  of  the  ounce  for  the  next  five  years,  which  will 
enable  these  properties  to  continue  operation.  Even  with 
this  constructive  relief,  it  will  be  three  years  before  the 
gold-mining  industi-y  may  expect  to  recover  a  large  part 
of  its  pre-war  normal  output.  If  no  Congressional  relief 
is  provided,  an  extensive  tonnage  of  proved  gold  ore 
resources  will  be  a  total  loss  and  unreclaimable  at  a 
later  date  and  the  production  of  new  gold  will  rapidly 
approach  the  vanishing  point. 

Since  1865,  a  large  yardage  of  placer  gravel  and  ton- 
nage of  siliceous  gold  ore  have  been  removed.  Active 
prospecting  now,  even  if  made  most  profitable,  would 
probably  not  yield  new  deposits  to  replace  those  now 
lost  and  about  to  be  abandoned  for  lack  of  govern- 
mental action.  The  process  of  price  recession  and  credit 
deflation  cannot  take  place  rapidly  enough  to  save  the 
remnants  of  the  gold-mining  industry  from  extinction. 
The  future  of  the  industry  in  the  United  States  there- 
fore depends  largely  upon  the  timely  action  of  Congress 
in  applying  a  constructive  remedy. 


Silver 


By  Parker  D.  Handy 

Handy    &    Harman.   Xew   York 

AT  THE   CLOSE  of   1920,  general  economic  condi-  1919,  the   Treasury,   in   co-operation   with   the   Federal 

/-\     tions  throughout  the  world  were  unsettled.     Sil-  Reserve  Banks,  made  arrangements  to  release  standard 

■^  -*-  ver  mined  in  America  and  silk  spun  in  China  are  silver  dollars,  against  other  forms  of  currency,   to  be 

common  sufferers  in   the  decline  of  prices.     As  silver  employed   in    regulating   our   exchange    with    countries 

is   not   only   a   commodity   but   a    metallic    measure    of  having  a  silver  monetary  standard.     A  total  of  13,000,- 

values  among  millions  of  people  in  the  Orient,  the  keen  000  dollars  of  silver  went  to  the  Orient  up  to  May,  1920, 

interest    taken    in    its    fluctuations    claims    more    than  under  these   arrangements.      By   the   middle   of   April, 

ordinary  attention.     The  world   is  a  spectator.     Many  however,  silver  prices  started  downward,  and  the  emer- 

vital  interests  are  involved.  gency  was  over.     From  the  year's  high  price  in  New 

-r.f,,.  ,     ,.^..^„,„  York   of   $1.37   on   Jan.    12,    commercial    bar   silver   of 

TABLE  I      MONTHLY  AVERAGE  price  OF  SILVER  .         .               ■     •        ,               j    .       en  i                t^          i  n     j         -4.      ^v 

NwYrk H    ____^  foreign  origin  dropped  to  59ic.  on  Dec.  10,  despite  the 

Month                       1918        1919        1920       1918       i'9i9       1920  deterring    effect    of    Government    purchases    under    the 

Feb^Sy-.:;:::             'im    mill    I"  2"    42"!    tltl?    "00?  Pittman  Act.    A  similar  violent  reaction  has  taken  place 

"«;?'' 2-?!?    ISI  III    I??,  55i    tll'll    "*  '^'    ^^  ""  in   the    London   market. 

AP"! '3  '46   101  125   II')  779  47  215  48  88h  (,8  848  i.,      ,      .      n       ^       .■             ,      ,             ^        ,  .., 

May 99  505    107  135    102  585    48  980    52  104    60  010  Market   fluctuations   have   been   more    frequent   than 

June 99  500  110  430   90  957  48  875  53  89f.  51096  u*     i-u              ■  i  r  ii  •   i  nor,  i.   •    u      r 

July 99  625    106  394     91  971    48  813    54  133    53  736  Gver  before,  the  rapid  fall  in  1920  having  been  of  even 

sX^b^V.V. ■.;:;:::    mnl    ili'Jo     ^i?"    49?oo    I' III    ll"l  greater  extent  and  abruptness  than   that  of  the  early 

SSlJSSber.V.;:::;:::    \o\\ll    WV^ll     ?^  J?3    till'    'iolll    IVoll  ^^'s.     The  average  monthly  official  price  of  commercial 

December ^OM25    131.976     64  774    48  492    76  432    41  845  bar  silver  in  New  York  and  London  is  given  in  Table  I. 

Year 96  772    111.122    100.900   47.516    57  059   61.590  Purchase  of  domestic  silver  under  the  Pittman  Act 

ouncT»ter°iing'XCT*'925'finc'''''"°""°**^^^  began    in   May,   at   the   rate   of   $1   per  oz.,    1,000   fine. 

A  practical  working  arrangement  was  soon  effected,  and 

At  the  beginning  of  1920,  the  question  of  bimetal-  by  Nov.  30  approximately  26,500,000  oz.  had  been  pur- 
lism  was  revived,  although  generally  with  a  view  toward  chased  according  to  the  terms  of  the  act.  Monthly 
demonstrating  the  unfitne.ss  of  silver  for  remonetiza-  purchases  have  averaged  4,000,000  oz.,  and  if  the  silver 
tion.  The  peak  price  of  silver  in  November,  1919,  market  does  not  rise  above  $1  and  domestic  production 
$1,374,  was  above  coinage  parity,  and  the  continued  proceeds  at  its  present  rate  it  will  require  about  three 
high  prices  in  January  and  February,  1920,  gave  and  one-half  years  for  the  Government  to  replace  the 
grounds  for  considering  a  possible  silver  emergency.  208,900,000  oz.  contained  in  the  silver  dollars  broken  up. 
The  possibility  of  melting  fractional  silver  attracted  the  Although  it  was  undoubtedly  thought  that  the  pur- 
attention   of  governments,  and   as   early   as   December,  chase  of  American   silver  at   $1    per  fine  ounce  would 
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stabilize  the  market  at  considerably  higher  prices  than 
have  prevailed,  it  cannot  be  said  with  fairness  that  the 
current  year's  operation  of  the  Pittman  Act  has  had 
no  influence  whatever.  The  general  economic  condi- 
tions resulting  in  lower  silver  prices  and  the  continued 
sales  in  London  of  large  amounts  of  melted  silver  coin 
from  Europe  would  without  doubt  have  brought  about 
a  more  severe  reaction  if  the  world's  supply  had  not 
been  reduced  by  the  30,000,000  oz.  already  absorbed  by 
the    United    States    Government. 

The  fundamental  factors  in  the  silver  situation  are 
the  demands  of  India  and  China.  The  major  portion  of 
the  annual  silver  output  must  be  disposed  of  in  the 
market  centers  of  these  two  countries  at  the  best  prices 
obtainable.     It  is  the  court  of  last  resort. 

Although  China  for  the  last  two  or  three  years  has 
been  a  large  purchaser  of  silver  to  replace  an  estimated 
amount  of  77,000,000  standard  ounces  sold  to  India  in 
the  years  1914  to  1917,  it  has  apparently  reached 
the  point  of  saturation  for  the  present. 

Usually  a  favorable  balance  of  trade  makes  India  a 
creditor  country.  According  to  statistics,  the  export 
trade  of  India  for  the  period  from  1914  to  1919  was 
£744,000,000,  and  the  imports  were  £492,000,000. 
Partial  settlement  of  the  indebtedness  has  been  in- 
variably made  by  importations  of  gold  and  silver,  the 
latter  playing  a  prominent  part  in  cancelling  the  obli- 
gation. In  this  connection  Council  Bills,  drafts  drawn 
by  the  Secretary  of  State  on  the  Indian  government, 
have  also  been  freely  sold.  Bills  have  been  marketed 
ordinarily  at  Is.  4Jd.  per  rupee,  a  figure  corresponding 
to  the  gold  export  point.  If  the  rupee  fell  below  this 
figure,  or  if  the  trade  balance  against  the  mother  coun- 
try was  satisfied,  then  in  order  to  correct  the  weakness 
of  the  financial  position  a  resort  was  made  to  the  sale 
of  Reverse  Council  Bills  (the  sale  in  India  of  bills  on 
London  against  the  Gold  Standard  Reserve,  an  accumula- 
tion of  funds  from  the  profits  of  the  rupee  coinage). 
During  1920,  the  trade  balance  being  unfavorable  to 
India,  the  sales  of  Reverse  Council  Bills  from  Jan.  1, 
1920,  to  Dec.  1,  1920,  totaled  £55,000,000.  Notwith- 
standing the  strenuous  efforts  of  the  government,  reac- 
tion following  the  aftermath  of  peace  brought  about 
the  wildest  fluctuations  in  the  price  of  silver  of  which 
there  is  any  record. 

A  summary  of  the  causes  of  the  sudden  rise  and 
fall  of  silver  prices  follows: 

As  TO  THE  Rise 

Heavy  demand  for  Indian  currency  since  1914. 

Enormous  bullion  purchases  by  the  English  govern- 
ment on  India  account. 

Large  excess  of  merchandise  exports  from  Bombay, 
Calcutta,  and  other  Eastern  ports. 

Huge  military  expenditures  in  India,  Egypt,  Mesopo 
tamia,   and   Palestine. 

Embargo  on   silver   imports   on   private  account. 

As  TO  THE  Fall 

Cessation  of  bullion  purcha.ses  on  goveriinifiu  jicfount 
in   1919. 

Unfavorable  balance  of  trade  against  India  for  the 
last  six  months,  as  shown  by  the  large  amount  "f  Re- 
verse ("ouncil   liills  sold. 

Unfavorable  monsoon  or  lack  of  rain  duriii);  I  he  last 
summer  and  autumn. 

The  Mubslitution  of  paper  money  in  place  of  thi'  Hil- 
ver  rupee. 


Serious  famine  in  five  important  provinces  of  China. 

Dullness  of  export  trade  during  1920,  owing  to  limited 
resources  and  low  prices. 

Statistics  of  Production — According  to  the  Director 
of  the  Mint's  report,  the  world  production  of  silver 
for  1919  was  174,517,414  fine  ounces,  but  from  avail- 
able statistics,  the  1920  production  will  be  but  159,- 
000,000  fine  ounces.  The  United  States  1920  output 
will  probably  not  exceed  50,000,000  ounces.  Canadian 
production  has  also  declined,  owing  to  the  gradual  ex- 
haustion of  the  richest  veins  in  the  Cobalt  field,  but 
the  Mexican  mines  give  no  evidence  of  diminishing 
returns  due  to  exhaustion  of  natural  resources. 

Our  estimate  of  the  w'orld's  production  of  silver  dur- 
ing 1920  follows: 

Ounre? 

United  State-s 50.000.00C 

Mexico 56,000.000 

Canada 13.000,000 

South  America,  Central  .America  and  West  Indies. '. 1 7.000.000 

Europe 5,000.000 

Australia 8,000,000 

Asia  and  Africa 10,000,000 

Total 159,000,000 

Table  II  is  an  endeavor  to  show  the  distribution  of 
the  foregoing  amount  of  new  silver,  but  also  includes 
the  27,000,000  oz.  of  melted  coin  silver  received  from 
the  Continent  in  the  London  bullion  market: 

TABLE  II.     DISTRIBITION  OF  SIL\'ER  PRODUCED  IN  1920 

Our  CCS 

Home  consumption  in  the  Jirts 23,000,000 

United  States  iVIintpurcha.se.s  under  the  Pittman  Act 30,000,000 

Mexican  government  purchases 9,500,000 

English  consumption  in  the  arts : 4,000,000 

English  mint  —  for  medals 2.000.000 

Shipments  to  India  from  England 1  4.000,000 

Shipments  to  India  from  United  States 200.000 

Shipments  to  China  and  the  Far  East  from  United  States, .  70.000,000 

Shipments  to  China  and  Far  Ea.st  from  England 1 8,000,000 

United  States  Mint  purchases  for  subsidiary  coinage    and 

other  buyers,  distribution  unknown 1 5,300.000 

Total 186.000,000 

Exports  of  fine  bullion  from  the  principal  shipping 
ports  of  North  America  during  the  past  twelve  months 
are  approximately  given  in  Table  III. 

TABLE  III.     SILVER  EXPORTS  DUR I. NO  1920 

Ounces 

Now  York  to  England ^W  5.000.000 

Now  York  to  India _ T  f  '  200. OOP 

San  Francisco  to  China,  including  Hongkong T"    62,900.000 

San  Francisco  to  Japan *"  ^    4,600.000 

San  FrancLsco  to  French  East  Indies ^'  1 2, 100.000 

Halifax  to  England ff'  3,800.000 

Vancouver  toChina  and  Far  East ■  P  4,400,000 

Total 83,000,000 

Prediction  for  the  immediate  future  trend  of  bullion 
prices  is  impossible,  as  the  outlook  for  India  and  China 
is  so  full  of  uncertainty  and  no  definite  conclusions 
concerning  their  1921  inquiries  can  be  drawn.  The 
situation,  however,  does  present  one  possible  feature 
of  future  strength.  The  disappearance  of  silver  cur- 
rency and  reserves  in  Europe  should  only  be  a  temporar\' 
condition.  Eventually  the  millions  of  ounces  obtained 
from  melted  coins  and  shipped  from  London  to  India 
and  China  are  likely  to  be  replaced,  and  it  is  inevitable 
that  recourse  must  be  made  to  silver  as  well  as  gold 
as  international  commerce  is  re-established  with  nations 
of  the  Eastern  Hemisphere.  But  without  considering 
the  time  or  extent  of  this  future  demand  for  replacing 
coins  melted  abroad,  a  falling  otT  in  production,  due  to 
lower  prices  for  silver,  and  an  improvcniciit  in  trade 
conditions  and  value  of  exchanges  would  undoubtedly 
advance  bullion  values  above  present  levels.  According 
to  the  British  Board  of  Trade  Journal,  a  return  to  a 
more  normal  balance  of  trade  in  India  is  admitted,  and 
the  general  Indian  situation  gives  cause  for  some 
optimism  in  viewing  the  future. 
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North  American  Smelting 
Works 

IN  VIEW  of  the  fact  that  practically  no  enlargements 
or  additions  have  been  made  in  the  list  of  smelters 
during  the  last  year,  we  are  omitting  publication  of  the 
customary  tables  showing  names  and  capacities. 

Several  copper  smelters  included  in  the  list  published 
in  the  Engineering  and  Mining  Journal,  Jan.  17,  1920, 
did  not  operate  during  1920  or  are  now  closed  down. 
These  include  the  Clifton  smelter,  formerly  owned  by 
the  Shannon  Copper  Co.;  the  plant  of  the  Calaveras 
Copper  Co.  at  Copperopolis,  Cal.;  the  Benson  works  of 
the  Arizona  Smelting  &  Power  Co. ;  the  smelter  of  the 
Canada  Copper  Corporation  at  Greenwood;  the  Granby 


plant  at  Grand  Forks;  the  Ladysmith  smelter;  the 
iVIason  Valley  smelter  at  Thompson,  Nev. ;  the  Ouray 
furnaces  in  Colorado;  the  plant  of  the  Penn  Mining 
Co.,  at  Campo  Seco,  Cal.;  the  Phelps  Dodge  smelter  at 
Morenci ;  the  Mammoth  Works  at  Kennett,  Cal. ;  the 
Mountain  Copper  Co.'s  smelter  at  Martinez;  and  the 
blast  furnace  plant  at  Cooke,  Mont.  The  Mexican 
smelters  in  general  ojierated  intermittently  in  1920. 
The  British  American  Nickel  Co.'s  smelter  and  refinery 
was  blown  in  and  operated  at  fractional  capacity. 

Among  the  silver-lead  smelters,  the  Globe  plant  of  the 
A.  S.  &  R.  at  Denver  is  now  closed  down,  as  is  also 
the  Ohio  and  Colorado  Smelting  &  Refining  Co.'s  Works 
at  Salida. 

Many  of  the  zinc  smelters  are  either  closed  down  or 
working  at  greatly  reduced  capacities. 


Iron  Mining  in  the  United  States 

By  D.  E.  A.  Charlton 

Managing  Editor  Bnginec7-ing  and  Mining  Journal 


A  REVIEW  of  iron  mining  in  the  United  States 
naturally  should  begin  with  a  summary  of  opera- 
.  tions  and  conditions  in  the  Lake  Superior  dis- 
trict, but  inasmuch  as  the  data  concerning  the  various 
Michigan  and  Minnesota  ranges  are  incorporated  in 
separate  articles  dealing  with  mining  in  those  states, 
''on  pp.  163  and  179,  respectively),  as  is  also  a  resume 
of  conditions  in  the  Alabama  field  (p.  180),  the  follow- 
ing paper  considers  the  remaining  states  from  which 
it  was  possible  to  secure  information  on  iron  mining. 

According  to  figures  prepared  by  the  Iron  Trade 
Review,  the  total  shipments  of  iron  ore  from  Lake 
Superior  districts  during  1920  were  60,227,226  tons, 
so  that  a  rough  estimate  would  place  the  total  iron  ore 
mined  during  the  year  in  the  United  States  at  72,000,000 
tons.  Total  production  of  coke  and  anthracite  pig  iron 
for  the  year,  according  to  Iron  Age,  was  36,414,114  tons. 

In  New  York,  Witherbee,  Sherman  &  Co.  operated  at 
their  Old  Bed,  Harmony  and  New  Bed  deposits  at 
Mineville,  producing  about  950,000  tons.  There  was 
little  or  no  change  in  methods  of  mining  or  concentra- 
tion, and  little  equipment  was  added.  Labor  conditions 
were  good,  and  the  semi-contracting  system,  introduced 
last  year,  brought  about  the  best  labor  efficiency  ever 
produced  in  the  district,  enabling  the  company  to  retain 
the  older  and  better  men.  The  Port  Henry  Iron  Ore 
Co.  conducted  orierations  at  its  mines  in  the  same 
district.  The  Chateaugay  Iron  &  Ore  Co.,  at  Lyon 
Mountain,  completfd  a  new  hoisting  shaft  and  also  a 
new  separator.  Much  development  work  has  been  done 
;n  the  last  two  years,  and  considerable  effort  has  been 
made  to  concentrate  operations  on  the  surface  and  avoid 
surface  transportation  from  a  number  of  pits  by  con- 
necting by  drifts  on  the  lower  levels.  The  Fort  Mont- 
gomery Iron  Co.  operated  its  Forest  O'Dean  mine,  eight 
miles  west  of  West  Point,  and  made  considerable 
improvement  in  the  local  housing  conditions.  At  this 
proi)erty  the  ore  is  sorted  and  is  taken  by  rail  and 
ropeway  from  the  mine  to  Fort  Montgomery,  on  the 
Hudson,  where  it  is  placed  on  barges  for  shipment. 
Considerable  development  work  was  done  at  the  Sterling 
mines  of  fhe  Ramapo  Ore  Co.,  at  Sterlington.  A  new 
vertical  shaft  was  sunk  to  the  400-ft.  level  of  the  Scott 
mine,  a  separator  has  recently  been  completed,  and 
modem  equipment  has  replaced  that  formerly  used. 
Although  there  was  little  demand   for  hematite  ore  in 


the  state,  the  Clinton  Hematite  mines  continued  opera- 
tions in  Oneida  County,  but  most  of  the  work  done  was 
development. 

In  New  Jersey,  the  North  Jersey  Steel  Co.  took  over 
the  mining  properties  known  as  the  Beach  Glen,  Misel, 
and  Cobb  tracts,  and  after  a  considerable  examination, 
consisting  of  diamond  drilling,  unwatering  the  old 
Beach  Glen  mine,  and  taking  samples  of  the  ore  shoots 
as  exposed  in  the  old  workings,  began  actual  develop- 
ment at  the  Beach  Glen  mine  on  May  1.  An  air  com- 
pressor plant,  blacksmith  and  machine  shops,  supply 
house,  and  offices  have  been  erected,  and  a  concentration 
mill  with  a  capacity  of  seventy-five  tons  of  crude  ore 
per  hour  was  about  half  completed.  It  is  expected  that 
this  mill  will  go  into  operation  on  Feb.  1.  The  com- 
bined properties  have  estimated  ore  reserves  of  5,000,000 
tons  of  assured  ore  and  10,000,000  tons  of  probable  ore. 
Other  producing  mines  in  the  district  are:  The  Mount 
Hope  mine,  at  Mount  Hope,  and  the  Oxford  mine,  at 
Oxford  Furnace.  Both  these  belong  to  the  Empire  Steel 
&  Iron  Co.  of  Catasauqua,  Pa.,  and  were  in  full  operation 
during  1920.  The  Richard  mine,  near  Wharton,  N.  J., 
belonging  to  the  Thomas  Iron  Co.  at  Hokendauqua,  Pa., 
was  operated  during  the  first  six  months  of  1920,  and 
in  June  the  property  was  shut  down.  The  reason  for 
the  shut-down  was  that  the  mine  was  operated  under  the 
same  union  as  the  Mount  Hope  and  Oxford  mines,  but 
it  was  found  at  the  Richard  mine  that  closed-shop  con- 
ditions made  the  operation  unprofitable,  so  the  mine  was 
closed  down  indefinitely  or  until  open-shop  conditions 
will  obtain.  The  Replogle  mine,  near  Wharton,  N.  J., 
belonging  to  the  Wharton  Steel  Co.,  operated  all  through 
1920.  This  mine  produces  a  bessemer  iron  ore,  which 
is  concentrated.  The  mine  is  operated  under  open-shop 
conditions,  the  labor  situation  being  very  good.  The 
Ringwood  mine,  at  Ringwood,  N.  J.,  is  owned  by  the 
Ringwood  Co.  of  Ringwood.  This  mine  produced  about 
100,000  tons  of  iron  ore  this  year.  There  was  a  small 
operation  at  the  Pe(|ucst  furnace,  near  Oxford. 

During  11120  Iron  ore  (magnetite)  was  mined,  in 
Pennsylvania  at  (Cornwall,  Lebanon  County,  French 
Creek,  Chester  County,  and  at  Rittcnhouse  Gap,  Berks 
County.  Oi)erations  at  Cornwall  were  on  a  somewhat 
large  scale  than  for  some  year.s,  the  output  of  the 
Cornwall  "Ore  Banks"  exceeding  700,000  tons  for  the 
yeai'.     The  greater  part  of  this  ore  was  shipped  to  the 
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concentrator  at  Lebanon,  the  remainder  being  sent  to 
the  Robesonia  Iron  Co.'s  furnace  at  Robesonia,  Pa.  The 
concentrator  capacity  at  Lebanon  is  now  being  enlarged 
by  the  addition  of  six  Greenawalt  sintering  pans,  three 
of  which  should  be  ready  early  in  1921.  This  will  call 
for  a  monthly  tonnage  for  1921  of  probably  85,000  to 
90,000  tons  of  ore.  Operations  at  Cornwall  are  all  in 
open  cut  with  steam  shovels.  Preparations  for  sinking 
an  inclined  shaft  to  increase  output  are  now  under  way. 
An  enlarged  stripping  program  has  been  mapped  out, 
and  a  Model  300,  Marion  electric  revolving  shovel  has 
been  purchased,  together  with  additional  locomotives 
and  20-yd.  air  dump  cars.  At  French  Creek  mines,  an 
underground  operation,  development  work  continued 
during  the  year.  Shipments,  however,  were  slowed 
down,  owing  to  the  destruction  of  the  sintering  plant  at 
Birdsboro  by  fire.  This  plant  has  been  rebuilt  on 
improved  lines,  and,  business  conditions  permitting,  the 
mine  should  make  record  shipments  in  1921.  The 
Kittenhouse  Gap  mines  opened  up  several  years  ago, 
and  continued  to  produce  in  a  small  way  during  1920. 
The  ore,  principally  from  development  work,  is  concen- 
trated in  a  small  mill  at  the  mines. 

The  Low  Moor  Iron  Co.  at  Low  Moor,  Va.,  carried  on 
development  at  its  Dolly  Ann  mine  in  1920.  At  this 
mine  the  shaft  is  at  an  angle  of  60  deg.,  the  vertical 
depth  being  60  ft.  A  feature,  which  is  unique  for  the 
district,  is  the  installation  of  a  washing  plant  that  is 
set  up  on  the  headframe  of  the  skipway.  The  plant  con- 
sists of  two  double-paddle  18-ft.  steel  logs,  electrically 
operated.  The  skips  dump  into  a  chute,  and  the  material 
discharges  directly  into  the  logs.  The  capacity  of  the 
plant  is  200  tons  in  ten  hours. 

According  to  Joseph  Hyde  Pratt,  director  of  the 
North  Carolina  Geological  and  Economic  Survey,  several 
of  the  iron  mines  of  North  Carolina  were  producers 
during  1920.  The  Cranberry  iron  mine,  at  Cranberry, 
Avery  County,  was  operated  by  the  Cranberry  Furnace 
Co.,  whose  headquarters  and  furnace  are  at  Johnson 
City,  Tenn.  The  company  is  the  largest  producer  of 
iron  ore  in  North  Carolina,  and  is  working  a  deposit  of 
magnetic  iron  ore.  The  mine  has  been  worked,  by  under- 
ground methods,  continuously  since  1876,  the  ore  con- 
sisting of  immense  lenses  of  magnetite.  Limonite  ores 
of  Cherokee  County  were  also  worked  rather  e.Ktensively 
during  1920.  The  mining  is  largely  open  cut  and  pit 
work.  These  iron-ore  deposits  have  been  worked 
spasmodically  since  1840,  but  during  the  war  and  with 
the  increa.sed  price  for  pig  iron,  many  of  the  mines  were 
reopened  and  have  been  steady  producers  since  the 
summer  of  1017.  The  mines  are  in  the  vicinity  of 
Andrews,  Marble,  and  Murphy.  These  limonite  ores  run 
from  44.75  to  56  per  cent  iron.  The  ore  is  shipped  to 
furnaces  at  Middlesboro,  Ky.,  and  Lafolletto.  Tenn. 
In  Ashe  County,  there  are  lenses  of  magnetic  iron  ore 
similar  to  those  at  the  Cranberry  deposit  in  Avery 
County.  These  ores,  which  for  many  years  have  been 
inaccessil)lo,  are  now  available  to  railroad  transporta- 
tion by  reason  of  the  construction  of  the  railway  by  the 
Norfolk  &  Western  to  West  JefTerson,  Ashe  County.  The 
production  of  iron  ore  in  North  Carolina  durinj;  1920 
approximated  40.000  tons. 

The  Sunrise  mines  of  the  Colorado  Fuel  &  Iron  Co. 
lit  Sunrise.  Wyo.,  were  clostvi  down  from  Sept.  22.  1919, 
until  March  I.  1920,  owing  to  the  steel  strike  iit  i'uel)lo. 
On  March  1  operations  were  resumed  with  full  force. 
I'rarticnlly  all  the  old  force  of  men  returned.  The 
employees    opernte<l    under    the    Rockefeller    Industrial 


Plan,  which  has  proved  very  satisfactory  with  respect  to 
industrial  and  social  relations.  The  fourth  level  is  being 
opened,  and  an  elaborate  system  of  concrete  loading 
pockets  at  the  hoisting  shaft  is  being  installed.  The 
shaft  was  also  concreted  to  this  level.  All  ore  produc- 
tion was  shipped  to  the  Minnequa  works  at  Pueblo. 

The  only  iron  property  which  has  been  operated  in 
Colorado  for  many  years  is  the  Orient  mine,  near  Villa 
Grove,  in  Saguache  County.  This  mine  belongs  to  the 
Colorado  Fuel  &  Iron  Co.,  although  it  has  not  been 
operated  on  company  account  for  many  years.  It  was 
closed  down  early  in  1919,  and  remained  idle  until  May 
1,  1920,  when  it  was  operated  by  lessees  and  produced 
about  400  tons  per  month. 

With  one  exception  there  are  no  iron  mines  operating 
in  Washington.  Several  good-sized  deposits  of  iron  ore 
are,  however,  knovim  to  exist  in  the  state,  and  during 
the  last  several  years  there  has  been  considerable  talk  of 
building  a  modem  steel  plant  on  Puget  Sound.  The 
Neutral  mine,  situated  near  the  town  of  Chesaw,  in 
northern  Okanogan  Countj',  has  been  supplying  the 
Northwest  Magnesite  Co.  with  1,500  to  2,500  tons  of 
magnetite  yearly,  which  is  used  in  the  manufacture  of 
ferromagnesite.  The  Northwest  Magnesite  Co.  has 
now  arranged  to  secure  a  byproduct  iron  from  the 
Dupont  Powder  Works  in  California,  and  the  Neutral 
mine  recently  closed  down. 

No  iron  mining  operations  were  carried  on  in 
California  during  1920,  although  for  the  last  two  years 
a  syndicate  of  California  bankers  and  business  men 
has  been  engaged  in  studying  the  possibilities  of 
developing  an  iron  and  steel  industry  on  the  Pacific 
Coast. 

Ill  Utah,  a  small  amount  of  low-grade  iron  ore  was 
mined  and  shipped  from  the  Tintic  district  in  1920,  for 
use  as  a  flux  at  the  smelters  in  the  Salt  Lake  valley. 
This  came  principally  from  the  Dragon  Iron  mine,  at 
Silver  City,  although  some  was  produced  by  the  Milford 
Copper  Co.  and  by  the  Iron  King  Consolidated  Min- 
ing Co. 

The  Bessemer  Consolidated  Mining  Co.,  in  Ormsby 
County,  Nev.,  made  a  small  shipment  during  1920.  This 
is  the  only  property  operated  solely  for  iron  ore  in  the 
state. 


Manganese* 

By  W.  R.  crane 

.Superlnteiidont    Kxperlnunt    Station.    U.   S.    Bureau   of   Mines. 
Tuscaloos.-v.  Ala. 

A  MARKED  reaction  in  1920  followed  a  year  of 
stagnation  in  the  domestic  mangane.<ie  industry. 
The  price  of  ore  made  a  near  approach  to  that  of  war 
times.  Simultaneously,  the  imports  of  foreign  man- 
ganese ore  rose  steadily,  except  during  January  and  July 
Though  figures  for  domestic  production  are  not  avail- 
able, the  relatively  small  amount  would  undoubtedly 
show  an  increa.se  similar  to  that  of  the  imports. 

Domestic  production  of  manganese  ore  of  .S5  per  cent 
and  above,  for  1918  and  1919.  was  305.Sr.9  and  58,085 
long  tons.'  The  1919  figures  represent  .shipments  of 
stocked  ore  as  well  as  that  mined  during  the  year,  and 
do  not.  therefore,  give  the  jutiial  prodmtion.  Though 
it  is  not  po.ssible  to  estimate  the  prodiution  for  1920, 
it  is  probalWe  that  50.000  tons  would  be  a  fair  estimate. 

Imports  of  mangane.se  ore  for  1919  were  .s;?3,344  long 

•I'ubllnhod  by  prrmlMlon  of  the  U,  .S.   Burmii  of  MInM. 
'I',  a.  nooloBlml  Survoy. 
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tons,  and  those  for  1920,  up  to  and  including  September, 
totaled  423,012.  With  the  increase  in  imports  came  an 
increased  demand  for  domestic  ores,  a  rather  unusual 
situation,  but  it  was  the  direct  result  of  depleted  re- 
serves and  increased  demand  at  a  time  when  conditions 
were  far  from  normal. 

The  high  cost  of  producing  manganese  ore  during 
the  war  still  continues.  Marked  decline  in  the  cost  of 
certain  supplies  was  noticeable  in  1920,  but  the  cost  of 
rail  transportation  increased,  particularly  in  the  United 
States  and  Brazil,  though  ocean  freights  declined  some- 
what. The  cost  of  transportation  of  ores  is  therefore 
more  favorable  to  foreign  than  to  the  domestic  supply. 

The  average  pre-war  cost  of  delivering  manganese  ore 
m  American  ports  was  17.3c.  per  unit  for  Brazilian, 
Indian,  and  Russian  ores,  being  17.2c.,  17.1c.  and  17.6c. 
per  unit,  respectively.  Some  time  will  probably  elapse 
before  such  cost  of  delivery  will  again  obtain,  and  mean- 
while the  present  high  cost  of  transportation  on  Amer- 
ican railroads  will  seriously  curtail  domestic  production. 

The  interest  in  domestic  manganese  deposits  follow- 
ing the  sudden  rise  in  price  was  both  prompt  and  ex- 
:ensive,  and  although  not  of  material  importance  except 
m  a  few  favored  localities,  it  demonstrated  that  despite 
ihe  loss  sustained  during  the  war  period,  many  are  still 

■  lisposed  to  try  their  fortunes  in  the  business  of  pro- 

■  lucing  manganese  under  reasonably  favorable  condi- 
■:iong.  The  mining  of  manganese  from  domestic  deposits 
will  without  doubt  be  continued  indefinitely  in  such  old 
producing  localities  as  Batesville,  Ark.,  and  Butte  and 
Philipsburg,  Mont.,  and  the  manganiferous  iron  produc- 
ing districts  of  Colorado,  Minnesota,  and  Nevada. 


Tungsten  Market 

By  Charles  Hardy 

Charles  Hardy  &  Ruperti,  Inc.,  New  York 

THE  year  1920  was  a  most  unsatisfactory  one  for  the 
tungsten  miner,  tungsten  converter,  tungsten  user, 
and  even  for  the  importer,  and  I  do  not  believe  that  the 
prospects  for  1921  will  be  any  better  unless  all  concerned 
work  harmoniously  together  for  the  protection  of  the 
whole  industry.  The  year  started  with  an  accumulation 
of  tungsten  ore  in  the  warehouses  in  New  York,  Pitts- 
burgh, and  on  the  West  Coast  variously  estimated  at 
between  10,000  and  12,000  tons.  The  withdrawals  from 
warehouse  and  the  shipments  abroad  were  far  below 
normal.      It   was   estimated   toward   the   latter   part   of 

1919  that   the    maxinmm   consumption   of   tungsten    in 

1920  would  amount  to  about  4,500  tons. 

Assuming  importations  during  the  year  from  all 
quarters,  up  to  and  including  the  month  of  October, 
amounted  to  1,636  tons,  the  visible  ore  supply  in  ware- 
hou.ses  Cnot  taking  into  consideration  the  material  on 
hand  at  buyers'  works )  was  estimated  to  be  approxi- 
mately 10,000  tons  at  the  close  of  1920.  This  is  a 
formidable  tonnage,  and  it  would  require,  even  under 
normal  conditions,  at  least  two  years  to  dispose  of  this 
amount,  provided  no  new  importations  come  in.  The 
imports,  however,  of  ferrotungsten  and  tungsten  metal 
powder  have  been  heavy,  and  of  course  every  ton  of 
this  material  prevents  the  American  consumer  from 
using  the  local  accumulation  of  ore.  The  foreign  ex- 
change .situation  has  helped  considerably  to  encourage 
these  imports  at  prices  which  are  far  below  those  at 
which  domeSitic  converters  could  possibly  produce  the 
metal  or  the  powder.     Steel   containing   tungsten   has 


also  been  brought  in,  and  I  do  not  think  I  am  too  pessi- 
mistic in  stating  that  the  whole  tungsten  mining  and 
using  industry  is  disorganized. 

The  price  situation  on  tungsten  varied  during  1920 
with  the  hopes  or  disappointments  of  the  people  inter- 
ested in  tungsten  on  the  question  of  the  tungsten  tariff 
bill.  Early  in  the  year  the  tungsten  bill  before  Congress 
was  strongly  recommended  by  the  committee,  and  the 
pi-ice  of  $7  per  unit  for  Chinese  ore,  with  which  quo- 
tation the  year  started,  was  fully  maintained  with 
slight  alterations  from  this  figure.  However,  when 
Congress  adjourned  early  in  June,  the  Senate  had  not 
acted  upon  the  tungsten  bill,  and  as  no  action  on  the 
tariff  could  possibly  be  looked  forward  to  during  1920, 
prices  took  a  considerable  slump.  At  the  end  of  July 
a  price  of  $5  per  unit  was  reached  for  Chinese  ore. 
For  a  little  while  the  market  remained  at  $5  per  unit, 
but  when  general  slackness  in  business  became  apparent, 
when  steel  plants  began  shutting  down,  and  when  the 
number  of  possible  buyers  of  tungsten  ore  became  less 
and  less,  the  market  settled  down  to  a  purely  nominal 
figure,  and  at  this  writing  I  doubt  whether  sales  could 
be  effected  at  even  $4  per  unit.  The  price  quoted,  in 
view  of  the  present  low  rate  of  exchange,  makes  the 
New  York  equivalent  only  $3.25  per  unit  and  short  ton. 

Though  conditions  do  not  look  hopeful,  I  believe  that 
the  revival  of  business  in  general,  which  cannot  be 
much  longer  delayed,  together  with  the  buying  orders 
for  railroad  equipment  and  construction,  will  in  its 
turn  have  a  helping  influence  on  the  tungsten  situation 
in  the  United  States. 


Tungsten  Mining 

By  F.  W.  Horton 

Mining  Engineer,  New  York 

DURING  1920  practically  no  tungsten  was  mined  in 
the  United  States.  Forced  sales  of  ore  in  a  heavily 
overstocked  market  and  continued  imports  reduced  prices 
far  below  the  cost  of  production  of  even  the  most 
fortunately  situated  tungsten  mines  in  this  country.  In 
consequence,  tungsten  mining  virtually  ceased,  and  only 
a  nominal  production  from  development  work  was  made 
by  three  or  four  companies.  Notwithstanding  the  low 
prices,  there  was  little  demand  for  ore. 

At  no  time  in  the  entire  decade  preceding  1914  have 
the  present  low  prices  been  equaled.  In  fact,  they  have 
never  been  attained  in  the  entire  history  of  the  tungsten 
industry  except  during  the  period  from  1900  to  1903 
inclusive,  when  tungsten  mining  was  beginning  and  the 
value  of  the  element  in  steel  was  not  generally 
recognized.  Even  during  this  period,  the  lowest  price 
was  $1.75  per  unit,  f.o.b.  mines,  and  the  average  price 
was  above  present  quotations.  The  average  price  of 
tungsten  ore  from  1898,  when  it  was  first  sold  in  this 
country,  to  1914  inclusive,  was  slightly  over  $6  per  unit. 
Present  prices  are  far  below  the  cost  of  production,  not 
only  of  all  domestic  mines  but  also  of  most  foreign 
tungsten  properties.  In  fact,  it  is  doubtful  if  there  are 
more  than  a  half  dozen  mines  in  Burma  or  China,  the 
countries  where  tungsten  ore  is  produced  most  cheaply, 
that  could  deliver  ore  in  New  York  at  a  profit  at  prevail- 
ing prices. 

Tungsten  mining  as  an  industry  in  this  country  has 
ceased  to  exist,  and  the  few  domestic  makers  of  tungsten 
powder  and  ferrotungsten  still  in  business  are  operating 
only  sporadically.     Our  tungsten  mines  cannot  compete 
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with  the  production  of  ore  by  the  cheap  labor  of  the 
Orient,  and  they  must  remain  closed  until  such  time  as 
the  United  States  Government  sees  fit  to  grant  them  a 
protective  tariff  on  ore.  Such  a  tariff  must,  of  course, 
also  apply  in  proper  proportion  to  tungsten  in  any  of 
its  forms. 

Chromite 

By  Samuel  H.  Dolbear 

Consulting  Mining  Engineer,  San  Francisco,  Cal. 

THE  rapidity  with  which  pre-war  trade  channels  are 
being  reopened  is  fairly  indicated  by  the  chromite 
situation  during  1920.  Domestic  production,  which  rose 
to  82,430  tons  in  1918,  decreased  to  3,900  tons  in  1919, 
and  in  1920  had  almost  ceased,  only  scattering  carloads 
being  shipped.  Final  statistics  are  not  yet  available, 
but  it  is  believed  that  the  deposits  in  San  Luis  Obispo 
County,  Cal.,  were  the  only  ones  operated  in  that  state 
in  1920,  and  the  total  shipments  from  California,  Ore- 
gon, and  Wyoming  will  not  exceed  a  few  hundred  tons. 
Markets  of  the  world  were  supplied  largely  in  1920 
by  the  deposits  of  New  Caledonia,  Rhodesia  ranking 
second.  There  was  little  activity  in  Asia  Minor,  owing 
chiefly  to  labor  and  transportation  difficulties.  The 
United  States  continues  to  import  chrome  ore  from 
Cuba,  but  in  less  amounts  than  in  the  last  two  years. 
The  ores  of  this  country  are  reported  to  present  some 
difficult  metallurgical  problems.  The  deposits  are  con- 
trolled by  American  capital.  Deposits  in  Costa  Rica 
have  been  mined  during  the  last  year,  yielding  high- 
grade  ore,  and  regular  shipments  are  made  to  the  United 
States.  The  operations  are  controlled  by  intere.sts  allied 
to  the  United  Fruit  Co.,  whose  steamers  touch  the  ports 
of  this  country.  The  deposits  are  said  to  be  large,  and 
plans  have  been  made  for  increasing  production. 

Prices  during  1920  ranged  from  50c.  to  70c.  per  unit 
(1  per  cent  CR,0,)  f.o.b.  Atlantic  seaboard  for  ore  or 
concentrates  containing  50  per  cent  chromic  oxide.  Some 
domestic  ore  of  lower  grade  changed  hands  at  conces- 
sions to  these  figures.  The  outlook  for  domestic  produc- 
tion in  1921  is  not  bright.  Deposits  in  Western  States 
will  likely  be  able  to  compete  locally  only  in  supplying 
the  small  requirements  of  steel  plants  situated  chiefly  in 
California  and  Colorado.  The  falling  in  price  of  ferro- 
chrome  will  prevent  much  Western  production  of  that 
product. 

Nickel 

By  Thomas  W.  Gibson 

Deputy  Minister,   Ontario   nepnrtmcnt  of  Mines,  Toronto,  riinodn 

THE  year  1920  was  not  a  prosperous  one  for  the 
nickel  industry.  The  deposits  at  Sudbury,  Ontario, 
Canada,  which  supply  85  per  cent  of  the  world's  reiiuire- 
ments,  were  drawn  upon  to  maximum  capaiit.\  during 
the  war  period.  The  ore  raised  in  1918,  the  peak  of 
production,  was  1,64.'?,040  tons,  and  aliout  the  same 
quantity  was  smelted.  The  nickel  contents  of  the  matte 
product  were  estimated  at  45,886  tons,  and  the  copper 
contents  at  23,843  tons.  When  the  war  closed,  the 
demand  fell  off  .sharply,  and  subseciuently  almost 
entirely  ceaaed.  Large  stocks  of  matte  and  refined 
nickel  had  been  accumulated  by  the  Allies,  and  the 
year  1919  by  no  means  saw  this  entirely  absorbed. 
As  a  result,  operations  were  greatly  curtailed,  and, 
in  1919,  the  quantity  of  ore  raised  fell  to  614. 9"i.".  Ions, 


The  pre-war  scale  of  production  was  resumed  for  a 
considerable  part  of  1920,  but  subsequently  fell  off 
considerably.  Ore  raised  for  the  first  nine  months  of 
1920  amounted  to  925,378  tons,  and  for  the  full  year 
to  about  1,100,000  tons.  Of  this,  approximately  1,000,- 
000  tons  was  smelted  into  matte,  representing  about 
28,000  tons  of  nickel  and  14,500  tons  of  copper. 

Two  companies,  the  International  Nickel  Co.  of 
Canada,  Ltd.,  and  the  Mond  Nickel  Co.,  Ltd.,  have  long 
been  the  sole  occupants  of  the  field,  but  during  the  year 
a  third,  the  British  American  Nickel  Corporation,  Ltd., 
came  into  production.  This  company  has  opened  up  the 
old  Murray  mine,  which  was  found  to  contain  large 
reserves  of  ore;  has  put  up  smelting  works  at  the  mine, 
and  erected  a  refinery  at  Deschenes,  Quebec,  where  a 
sufficient  supply  of  electric  power  is  available.  This 
makes  two  nickel-refining  works  in  Canada. 

An  unusual  feature  in  the  metallurgy  of  nickel  is  that 
there  are  three  methods  of  refining.  The  British  Amer- 
ican company  uses  the  electrolytic  process  invented  by 
Hybinette.  The  International  company  employs  the 
Orford  salt-cake  process,  both  at  Port  Colborne,  Ontario, 
and  Bayonne,  N.  J.  The  Mond  works,  in  Wales,  are 
operated  on  a  process  invented  by  and  called  after  Dr. 
Mond,   the  original   founder   of  the   company. 

The  Sudbun-  ores  carry  appreciable  quantities  of 
gold,  silver,  and  metals  of  the  platinum  group.  In 
1919,  a  total  of  1,770  oz.  of  the  platinum  group  metals 
was  recovered,  which  included  642  oz.  of  platinum,  842 
oz.  of  palladium.  227  oz.  of  rhodium  and  76  oz.  of 
osmium,  iridium,  and  ruthenium.  These  were  obtained 
from  the  International  Nickel  Co.'s  mattes.  From  the 
Mond  Nickel  Co.'s  mattes,  about  3,078  oz.  of  platinum 
was  obtained  in  1915,  5,474  oz.  of  palladium,  and  917 
oz.  of  iridium  and  rhodium.  In  1916,  1917,  and  1918 
the  recovery  of  platinum  amounted  to  3,372  oz.,  4,719 
oz.  and  4,958  oz.  respectively. 

The  nickel  deposits  of  New  Caledonia,  idle  during 
the  war  period,  are  again  being  worked,  but  on  a 
reduced  scale.  Ore  of  the  Sudbury  type  is  said  to  have 
been  found  in  the  Province  of  Manitoba,  at  the  Bear 
and  Oiseau  rivers,  these  points  beir.g  ten  or  fifteen 
miles  distant.  It  is  considered  possilile  that  the  occur- 
rences indicate  the  exi.stence  of  a  belt  of  norite,  but  no 
developments  have  yet  taken  place. 

Undoubtedly  the  stimulus  of  war  has  greatly  ex- 
panded the  capacity  of  existing  companies  for  producing 
nickel.  The  companies  for  the  moment  feel,  in  the 
language  of  the  lady  in  the  old  song,  "all  dressed  up. 
but  nowhere  to  go."  It  may  be  hoped  that  when  normal 
conditions  are  once  more  firmly  established,  this  useful 
metal  will   come   into   its  own. 


Molybdenum 

By  W.  Norman  Braxton 

rilninx    Molybdenum   Co.,    Ni'W   York 

THK  future  of  molybdenum  is  in  the  steel  industry, 
and  producers  can  hope  for  no  change  until  the 
merits  of  molybdenum  steel  are  sufficiently  recognized 
by  users  of  alloy  steel.  As  soon  as  tlio  miners  can 
convince  fhe  consumer  of  the  merits  of  mol.vbdenum, 
mines  will  resume  oix^ration. 

During  1920  Professor  Arnold,  of  Sheltield,  experi- 
mented with  a  molylxlentim  high-siK-ed  tool  steel  con- 
taining about  5  per  cent  molybdenum,  and  presented  a 
paper  on  the  subject  that  created  world-wide  diacuBsion. 
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This  steel  has  not  been  favorably  received  in  the  United 
States,  although  reports  from  England  seemed  to  indi- 
cate that  it  met  approval  there. 

Steel  metallurgists  in  the  United  States  are  working 
with  fractional  percentages  of  molybdenum  in  produc- 
ing steels  in  which  the  average  content  of  molybdenum 
is  about  ',  per  cent,  and  results  are  sui-prising.  The 
applications  of  this  steel  are  now  well  established  in 
the  automotive  industry  and  are  continually  branching 
out  into  other  uses,  notably  for  railway  springs.  In 
the  mining  industry,  reports  are  noted  that  molybdenum 
has  commercial  advantages  in  steel  balls  for  grinding 
mills  and  rock-drill  steels,  and  further  investigation 
in  this  field  may  provide  an  output. 


Molybdenum  Market 

By  Charles  Hardy 

Charles  Hardy  &  Ruperti,  Inc. 

THE  short  space  available  is  more  than  ample  to 
report  the  happenings  in  molybdenum  in  1920,  which 
was  a  year  of  practically  "no  business  at  all."  Nearly 
all  mines  producing  molybdenite  in  the  United  States 
and  in  Canada  were  shut  down;  the  stocks  with  which 
this  country  found  itself  at  the  beginning  of  the  year 
are  still  in  warehouse;  no  inroads  have  been  made 
thereon  to  speak  of;  importations  of  molybdenum-bear- 
ing ores  into  the  United  States  have  stopped  entirely; 
offers  from  abroad  on  ferromolybdenum  and  molyb- 
denite were  far  below  domestic  quotations,  due  mainly 
to  the  exchange  situation,  yet  these  low  figures  did  not 
bring  about  any  business  of  consequence. 

The  market  started  in  January  with  sellers  quoting 
75c.  per  lb.  MoS,  for  90  per  cent  concentrate,  with  buy- 
ers at  approximately  60c.,  and  this  rate  of  price  differ- 
ence kept  up  all  through  the  year.  The  little  business 
done  was  generally  at  a  compromise  figure. 


Platinum  and  Palladium* 

By  James  M.  Hill 

Geologist,  U.  S.  Geological  Survey 

STOCKS  of  platinum  and  palladium  at  the  beginning 
of  1920'  were  29,228  troy  oz.  and  10,235  troy  oz. 
respectively,  and  were  somewhat  below  normal,  which 
resulted  in  a  continuation  of  the  high  prices  prevailing 
for  the  metals  through  the  fir.st  two  months  of  1920. 
Increased  imports  from  Europe  and  continuation  of  the 
receipts  from  Colombia,  South  America,  had  a  tendency 
to  lower  prices,  which  was  accentuated  by  the  strike  of 
jewelry  workers  in  the  East,  so  that  by  June  the  price 
of  platinum  had  reached  $82  and  palladium  $72  per 
ounce. 

Imports  of  platinum  for  the  first  nine  months  of  1920 
were  approximately  58,700  oz.,  indicating  a  total  for  the 
year  of  nearly  78,300  oz.,  which  is  about  23,800  oz.  more 
than  the  total  imported  in  1919.  Palladium  imported 
for  consumption  during  the  first  six  months  of  1920 
was  4,798  oz.,  predicating  a  total  for  the  year  of  approxi- 
mately 9,500  oz.  or  nearly  three  times  the  imports  in 
1919.  Near  the  clo.se  of  1920,  platinum-group  metals 
were  apparently  hpjng  received  from  abroad  in  larger 
quantities  than  during  the  earlier  months. 

With    the    resumption    of    jewelry    manufacture    in 


August,  the  demand  for  platinum  increased  to  such  an 
extent  that  the  price  rose  to  $117  per  oz.  by  the  latter 
part  of  September.  Since  that  time,  apparently  due  to 
slackened  demand  caused  by  more  difficulties  with 
jewelry  makers,  the  prices  .steadily  declined  to  $75  per 
oz.  for  platinum  and  $75  per  oz.  for  palladium  at  the  end 
of  the  year. 

There  seems  to  be  little  question  that  small  lots  of 
Russian  platinum  will  continue  to  come  out  through 
various  channels,  and  it  is  even  conceivable  that  there 
may  be  receipts  of  rather  large  lots,  providing  financing 
can  be  arranged.  It  is  believed  that  with  the  increased 
output  from  Colombia,  which  can  be  reasonably  expected 
from  the  larger  and  more  efficient  operations  in  that 
country,  the  market  will  be  well  supplied  with  platinum 
metals  during  1921.  Prices,  however,  can  hardly  be  ex- 
pected to  be  as  low  as  the  pre-war  figures  until  the 
Russian  fields  are  again  on  a  producing  basis.  It  is 
believed,  however,  that  the  prices  of  both  platinum  and 
palladium  will  be  lower  than  those  during  1920. 


•PubllRhcd  by  permlBnlon  of  the  Director  of  the  U.  S.  Geological 
Survey. 

'"Platinum  and  Alllerl  Metnln  In  1919,"  p.  18,  1920:  U.  S. 
Geological  Survey,  "Mineral   ReHourccs  of  the   United  SUtes." 


Quicksilver  in  California 

By  Fletcher  Hamilton 

state  Mineralogist,   California  State   Mining  Bureau, 
San  Francisco.  Cal. 

THE  quicksilver  production  of  California  for  1920 
was  approximately  9,770  flasks  f75  lb.  each).  This 
is  the  lowest  yield  in  the  history  of  the  state  since  1850. 
The  previous  bottom  level  was  in  1914,  when  the  output 
declined  to  11,373  flasks.  The  low-point  price  in  1914 
was  $37  per  flask.  Since  the  war,  prices  have  again 
declined,  so  that  during  the  last  two  months  of  1920 
the  quotations  ranged  around  $50  to  $65  per  flask. 
However,  even  at  those  figures,  which  were  below  cost 
of  production,  the  sales  of  domestic  metal  were  so 
limited  for  several  months  that  on  Nov.  1  all  of  the 
principal    operators    in    California   closed   down    their 

AVERAGE  MONTHLY  PRICE  OF  QUICKSILVER 
(Per  Flask  of  75  Lb.) 

' —  New  York . 

Month  1917             1918  1919  1920 

J.inuary $81.04  $126.77  $105.50  $90,192 

February 120  90  119.89  89.84  84.432 

March 11330  121.63  71.56  92.611 

April 115.64  121.87  72.94  102.192 

May 105.98  118.97  83.12  89.560 

June 84.34  122.66  93.25  90.154 

July 107.80  126  63  104.68  90.333 

August 115.00  125.56  107.08  83.806 

September 112.21  12781  102.52  75.000 

October 100  94  127.18  86.35  67.200 

November 102.50  124  91  90.74  58.417 

December 115  90  117  70  98  27  49.577 

Year $106  30       $123.47         $92.15       $81,123 

plants.  This  included  the  New  Idria,  Cloverdale,  and 
Oceanic  mines.  On  June  20,  the  New  Idria  plant  was 
wrecked  by  fire;  but  the  company  proceeded  to  rehabili- 
tate it,  and  had  two  of  the  five  rotai'y  furnaces  again  in 
operation,  when  compelled  to  close  on  account  of  market 
conditions.  Importations  in  1919  amounted  to  10,635 
fla.sks,  and  in  1920  to  16,131  flasks  up  to  Dec.  1. 

There  is  plenty  of  ground,  even  in  California,  in  addi- 
tion to  what  may  be  in  Nevada  and  Texas,  that  will 
warrant  development  if  only  a  fair  price  can  be  assured 
that  will  justify  exploitation.  The  domestic  quicksilver 
industry  is  in  danger  of  complete  extinction,  if  not  soon 
given  adequate  protection  against  foreign  importations. 
Manufactured  mercurials  should  also  be  included  in  the 
dutiable  tariff  list,  as  a  protection  to  American  detonator 
and  drug  manufacturers,  which  would  in  turn  further 
assist  the  domestic  mines. 


January  22,  1921 


Antimony 

By  K.  C.  Li 

President,  Wah  Chang  Trading-  Corporation 

DURING  1920  the  market  for  antimony  in  China  was 
not  a  question  of  cost  of  production  or  consump- 
tive demand.  Price  fluctuations  were  based  chiefly  on 
Chinese  exchange.  Chinese  miners  and  smelters  are 
p^d  for  their  product  in  gold,  and  have  to  pay  for 
their  labor  and  raw  materials  in  silver,  in  the  form 
of  taels.  Partly  as  a  result  of  the  business  collapse 
in  Japan  early  in  the  5'ear,  China  has  entered  a  period 
of  depression,  with  great  distress  to  her  industries, 
especially  affecting  those  whose  products  are  not  con- 
sumed at  home,  such  as  antimony. 

During  1920,  the  e.xchange  value  of  the  tael  fell  almost 
60  per  cent.  In  Februaiy,  bar  silver  reached  a  high  of 
90d.  per  ounce  in  London,  and  the  Shanghai  tael  ex- 
changed for  about  $1.67.  By  May,  the  tael  had  fallen  to 
$1.11,  and  in  December  to  70c.  The  fall  in  the  price  of 
antimony  during  the  year  was  not  because  the  Chinese 
miners  or  smelters  were  able  to  reduce  their  prices  in 
Chinese  money,  but  chiefly  due  to  exchange.  An  impor- 
tant point  is  also  that  the  lowest  price  of  antimony 
"regulus"  c.i.f.  London  was  £22  per  ton  in  1914.  At  the 
then  rate  of  exchange  £1  averaged  7.5  taels.  Thus  one 
ton  of  antimony  would  exchange  for  165  taels  c.i.f. 
London  to  the  Chinese  smelter,  or  155  taels,  c.i.f., 
Shanghai.  Today  the  smelter  receives  below  100  taels, 
c.i.f.,  Shanghai.  As  conditions  are  today  in  China  any 
improvement  in  demand  should  immediately  create  a 
stronger  market. 

AVERAGE  MONTHLY  PRICES  OF  AXTIMONY  I.\  CENTS  PER  POLXD 
Ordinary  Brands 

^•on">  1916  1917  1918  1919  1920 

January 42.45  17.29  14.28  7.43  10  58 

February 44.31  29.80  13  82  7.17  II   59 

M»f«'» 44.75  32.89  13.09  6.80  II   06 

Apnl 42.06  34  04  12  54  6.79  10  50 

M»y 31.60  25.20  12.85  7.66  9  66 

•June 20.05  19.51  13.06  8  44  8  29 

July 14.70  15.83  13  20  8  99  7  50 

Autu»t 1153  15  06  14  00  8  96  7  18 

Septrmber 1181  14  94  14   15  8  63  7  11 

October 12.70  14  75  13  32  8  71  6:72 

November 13  84  13  91  8  77  9  11  6  11 

December 14.59  15  06  7.92  9.62  5  53 

Year 25.37  20.69  12.58  8.19  8  49 

The  strong  tone  with  which  the  New  York  market 
closed  the  year  1919  continued  into  1920,  with  supplies 
scarce  and  a  strong  demand.  January  opened  with 
ordinary  brands  selling  at  9.75c.,  the  price  advancing 
steadily  through  the  month  to  llic.  and  this  advance 
continuing  during  February  to  llSc,  at  which  price 
March  opened;  but  hea\y  arrivals  from  the  East  during 
this  month  depressed  prices  to  104c.  at  the  close.  Al- 
though not  evident  at  the  time,  this  was  the  beginning 
of  a  decline  which  continued  steadily  throughout  the 
year. 

April  clo.sed  at  10c. ,  decline  being  aggravated  by 
Japane.se  business  troubles.  During  May  the  light 
demand  and  more  abundant  supplies  brought  prices 
down  He,  and,  these  same  conditions  continuing  into 
June,  the  closing  price  for  the  first  six  months  was  7ic. 
During  June  the  drop  was  rapid,  due  to  a  heavy  fall  in 
the  price  of  silver  from  99i  to  80c.  Prices  in  the  Orient 
were  consideratily  above  the  New  York  market.  Dur- 
ing July  and  August  the  market  declined  to  7c.  It 
continued  steady  into  September,  but  heavy  offerings  of 
war  scrap,  shrapnel  balls,  and  similar  material,  lioth 
from  foreiirn  governments  and  our  own,  were  a  di-pross- 
ing  influence,  and  after  a  light  month,  with  little  interest 
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in  future  deliveries,  the  market  became  decidedly  weak 
in  October,  falling  to  6|c.  This  decline  continued  dur- 
ing November  to  5|c.  and  at  the  end  of  December,  partly 
owing  to  liquidation  for  inventory  purposes,  but  chiefly 
because  of  the  absence  of  consuming  orders,  spot  metal 
could  be  bought  for  less  than  5ic.  This  is  the  lowest 
price  recorded  for  antimony  in  over  six  years,  and 
marks  a  decline  from  the  beginning  of  the  year  of  over 
46  per  cent  in  the  price  of  the  metal. 

Imports  of  antimony  ore  for  the  first  nine  months  of 
1920  were  1,360  gross  tons,  containing  1,146,461  lb.  of 
antimony.  This  compares  with  754  tons  and  709,378  lb. 
in  the  corresponding  period  of  1919.  The  antimony 
contents  of  matte,  regulus,  and  metal  imports  during  the 
same  period  of  1920  were  21,188,568  lb.,  compared  with 
10,200,608  during.  1919  and  20,788,681  in  1918.  On 
Dec.  31,  1919,  the  stock  of  antimony  in  bonded  ware- 
houses was  returned  by  the  U.  S.  Bureau  of  Statistics 
as  1,073  long  tons.  On  Oct.  31,  1920,  this  stock  was 
1,561  tons,  comparing  with  1,489  tons  the  same  date, 
1919. 


Arsenic 

By  A.  E.  Wells 

Metallurgist.  Xiw  York 

THE  demand  for  white  arsenic  in  1920  was  even 
greater  than  in  1919,  when  10,000  tons  was  con- 
sumed in  this  country.  The  increase  has  been  due  to  in- 
creased requirement  of  the  mineral  for  the  making  of 
insecticides.  Production  in  this  country  was  entirely 
inadequate  to  supply  the  demand,  and  consequently 
prices  were  very  high,  white  arsenic  being  quoted  up 
to  15  and  16c.  per  lb.  during  the  spring  of  the  year. 
With  the  general  curtailment  of  industries  and  the 
seasonal  slacking  up  in  demand,  the  price  fell,  and 
during  the  last  several  months  arsenic  sold  for  11  and 
12c.  per  lb.  One  companj-  supplied  a  large  contract  over 
the  year  at  less  than  10c.  per  lb.  It  is  estimated  that  the 
domestic  production  was  approximately  6.000  tons,  and 
that  between  3,000  and  4,000  tons  was  imported  from 
Canada  and  Mexico. 

The  principal  producers  are  the  American  Smelting 
&  Refining  Co..  from  the  Globe  plant,  at  Denver,  and  the 
plant  at  Tacoma,  Wash.;  the  United  States  Smelting  Co., 
at  Midvale,  Utah;  and  the  Anaconda  Copper  Mining  Co.. 
at  Anaconda,  Mont.  The  arsenic  from  the  above-named 
plants  was  produced  primarily  as  a  byproduct  from 
lead-  and  copper-smelting  operations.  Becau.se  of  the 
high  prices  and  heavy  demand,  the  first  two  companies 
made  special  efforts  to  obtain  high  arsenical  ores  and  to 
smelt  as  large  a  percentage  of  these  as  possible  with 
their  regular  furnace  charges.  The  Globe  plant  of  the 
American  Smelting  &  Refining  Co.  treats  the  high 
arsenical  dust  and  fume  obtained  in  the  baghouses  and 
Cottrell  apparatus  at  several  of  the  other  Western  plants 
of  that  company.  The  United  States  Smelting  Co.  has 
begun  to  produce  calcium  arsenite  at  Midvale,  Utah,  and 
is  experimenting  with  the  production  of  other  arsenical 
products.  The  production  at  Anacoiiii:i  >:radually 
increased  during  1920.  and  in  1021  the  .\naoonda  pro- 
duction should  be  an  important  factor  in  the  market. 
When  running  at  normal  smelting  rate,  the  Anaconda 
plant  has  a  potentially  largo  arsenic  proiliielivo  lapacity, 
but  the  probabilities  are  that  with  the  great  inoreaae  in 
the  demand  for  that  material,  there  will  be  no  serious 
overproduction. 
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Bismuth 

By  J.  A.  Samuel 

Philipp  Brothers,  Inc.,  New  York  City 

THE  production  of  bismuth  in  the  United  States  is 
confined  to  a  few  lead  and  tin  refineries,  chiefly  of 
the  American  Smelting  &  Refining  Co.  and  the  U.  S. 
Smelting,  Mining  &  Refining  Co.,  by  which  companies 
it  is  obtained  as  a  byproduct.  Production  figures  are 
not  available.  Refined  bismuth  is  produced  abroad  prin- 
cipally in  England,  Australia,  and  Germany  from  ores 
mined  in  China,  Australia,  and  Bolivia.  The  greater 
part  of  this  production  is  controlled  by  an  English 
syndicate,  which  naturally  is  in  a  position  to  control  the 
market.  Domestic  production  is  probably  sufficient  to 
supply  domestic  requirements,  but,  nevertheless,  some 
metal  is  imported  from  England  and  Australia. 

The  market  abroad  remained  unchanged  during  1920 
at  12s.  6d.  per  lb.,  the  market  here  fluctuating  with 
sterling  exchange.  Early  in  1920  quotations  were  around 
$2.65  per  lb.  in  500-lb.  lots.  At  present  bismuth  may  be 
obtained  at  from  .^2.10  to  $2.25  per  lb.  The  metal  is 
difficult  to  refine,  and  to  be  readily  salable  must  be  at 
least  99.9  per  cent  pure  and  absolutely  free  from  arsenic. 

It  is  understood  that  there  are  large  stocks  of  bismuth 
abroad,  and  it  is  not  improbable  that  the  price  may 
recede.  There  are  now  undisposed  stocks  of  Australian 
bismuth  in  the  United  States.  The  principal  features  of 
1920  were  the  comparatively  heavy  shipments  of  bismuth 
ores  produced  in  China  as  a  byproduct  in  tungsten  min- 
ing, and  the  Australian  shipments. 

[A  careful  investigation  leads  us  to  believe  that 
domestic  production  in  1920  was  smaller  than  that  in 
1919,  the  figures  being  approximately  320,000  "and 
250,000  lb.  respectively. — Editor.] 


Cobalt 

By  C.  W.  Drury 

Professor  of  MelalUirgical   Research,   Queen's   University. 
King.ston,  Ont. 

THE  rapidly  increasing  demand  for  cobalt  metal  and 
its  products  continued  during  1920.  The  chief  uses 
of  cobalt  are  in  the  manufacture  of  stellite  (cobalt- 
chromium-tungsten  alloy)  and  in  the  ceramic  and 
drying-oil  industries.  Cobalt  oxide  is  used  in  the 
ceramic  industry  and  cobalt  salts  in  drying-oil  in- 
dustries. 

The  production  of  cobalt  from  the  mines  of  Cobalt, 
Canada,  continued  during  1920,  most  of  the  shipments 
being  made  to  the  cobalt  smelters  in  Ontario.  A  re- 
cently published  report'  describes  briefly  a  cobalt  deposit 
in  Australia.  The  cobalt  ore  occurs  associated  with 
diorite  and  schistose  rocks. 

The  smelting  of  cobalt  ores  by  the  Missouri  Cobalt 
Co.,  Fredericktown,  Mo.,  has  proved  a  success,  and  the 
Missouri  company  has  produced  a. considerable  portion 
of  the  cobalt  consumed  in  the  United  States.  The  price 
of  cobalt  rose  toward  the  latter  part  of  1920,  owing 
to  the  increased  costs  of  raw  materials,  chemicals, 
and  general  supplies.  In  the  process  of  recovering 
cobalt  from  its  ore,  many  complicated  chemical  reac- 
tions appear  to  be  necessary  to  remove  the  large  quan- 
tities of  impurities,  especially  sulphur,  arsenic,  iron, 
copper,  and  nickel,  which  are  in  the  ores  at  Cobalt. 

Cobalt  until  a  few  years  ago  was  considered  one  of 
the  rarer  metals,  but  owing  to  the  various  properties 
which  it  imparts,  the  metal  and  its  products  are  finding 
new  applications.  With  certain  metals  it  increases  the 
resistance  to  corrosion,  in  steels  it  gives  cutting  hard- 
ness, and  with  iron  it  forms  an  alloy  which  possesses 
remarkable  magnetic  properties. 


Uncommon  Ores  and  Metals 


By  H.  C.  Meyer 

Vice-President,  Foote  Mineral  C( 


Cadmium 


THERE  are  no  distinct  ores  of  cadmium,  the  metal 
being  obtained  as  a  byproduct  in  the  refining  of 
certain  zinc  ores.  In  such  ores  it  occurs  in  a  ratio  of 
about  one  part  to  200  parts  of  zinc.  Nearly  all  commer- 
cial zinc  carries  a  small  percentage  of  cadmium,  as  this 
element  resembles  zinc  closely  in  its  metallurgical 
behavior.  The  demands  for  the  metal  are  small,  and  if 
they  could  be  stimulated,  the  total  production  could  be 
brought  up  to  as  mu<  h  as  400  to  500  tons  annually.  Its 
greatest  use  is  in  thi'  manufacture  of  low-fusing  alloys 
employed  in  automatic  sprinkler  systems  for  fire  protec- 
tion. During  the  war  it  was  propo.sed  as  a  substitute 
for  tin  in  solder,  but  this  use  was  never  fully  developed. 
A  new  commercial  application  of  the  metal  is  for  test- 
ing storage  batterie.s.  Cadmium  sulphide  is  used  in  the 
ceramic  and  glass  industries.  Mixed  with  selenium  it 
produces  beautiful  orange  and  rod  enamels  used  In  the 
manufacture  of  jrlass  beads,  and  also,  in  conjunction 
with  sel<-nium  in  the  glass  industrj-,  it  is  u.sed  in  the 
manufacture  of  so-called  ruby  glass  employed  for  rail- 
way signal  lights. 

During  the  first  half  of  1920  the  price  of  the  metal 
ranged  from  $1.45  to  $1.50  per  lb.  In  the  last  half  of 
the  year  the  price  dropped  lo  $1.40  per  lb.     During  the 


early  months  of  1920  the  sulphide  sold  for  $1.50  per  lb., 
but  in  the  last  quarter  it  dropped  to  $1.25  to  $1.35  per 
lb.,  depending  on  quantity.  No  statistics  are  available 
as  to  the  actual  tonnage  produced.  During  1919,  accord- 
ing to  the  U.  S.  (Jeological  Survey,  99,939  lb.  of  metal 
and  31,197  lb.  of  sulphide  were  produced. 

Cerium 

IMMEDIATELY  following  the  armistice  the  demand 
for  ferrocerlum  began  to  decrease,  and  during  1920 
the  market  for  this  alloy  contracted  still  further,  owing 
to  foreign  competition.  Prior  to  1915,  Germany  and 
Austria  had  a  monopoly  on  ferrocerlum  as  well  as 
cerium  mixed  metal.  When  the  United  States  entered 
the  war,  the  Welsbach  patents  covering  the  manufac- 
ture of  feri'occrium  were  seized  by  the  Alien  Property 
Custodian,  and  several  American  manufacturers  were 
duly  authorized  to  produce  this  alloy,  under  license. 

France  during  1920  became  a  large  purchaser  of 
cerium  compounds,  used  for  the  production  of  cerium 
mixed  metal.  This  was  subsequently  alloyed  with  iron 
to  produce  the  ferro-alloy.  Approximately  100  tons  of 
cerium  carlwnate,  rare-earth  hydrates,  and  other  mis- 
cellaneous cerium  compounds  were  exported  to  foreign 
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countries  during  1920.  The  value  of  these  compounds 
ranged  from  18c.  per  lb.  for  the  carbonate  up  to  75c 
per  lb.  for  such  salts  as  the  o.xalate  and  the  oxide 

No  statistics  are  available  as  to  the  total  production 
of  ferrocerium  in  the  United  States  during  1920 
although  It  is  estimated  that  it  ran  from  2,000  to  3  000 
lb.  per  month  during  1919.  There  were  no  important 
fluctuations  in  the  price  of  ferrocerium  during  the  vear 
which  ranged  from  $10  to  $14  per  lb.,  depending  on 
quantity.  Cerium  mixed  metal  carrj-ing  approximatelv 
95  per  cent  cerium,  lanthanum,  and  didymium  metals 
and  5  per  cent  iron  ranged  in  price  from  $6  to  $8  per  lb 
in  ingot  form. 

Selenium 
pRIOR  to  the  discoven-  of  the  use  of  selenium  as  a 
1   decolorizing  agent  in  glass,  the  element  was  more  or 
less  of  a  chemical  curiosity  and  the  production  of  no 
significance. 

J^non  "^r^  "°  important  price  fluctuations  through- 
r«o  in  '  ^^?  ''^'"^  °f  the  material  ranging  from  $1.80 
to  $2.10  per  lb.,  depending  on  quantity.  Figures  are  not 
yet  available  on  the  1920  production.  The  U  S  Geo 
logical  Sur^'ey  reports  60,025  lb.  produced  during  1919. 

Tellurium 
q^ELLURIUM  still  remains  the  black  sheep  among 
J.  the  elements.  Although  efforts  to  discover  new 
uses  have  been  made  by  the  Government  in  co-operation 
with  metal  refineries  which  have  accumulated  large 
stocks  of  tellurium,  no  important  commercial  applica- 
tions have  yet  been  developed.  It  has  been  used  in  a 
small  way  in  high-resistance  alloys,  for  coloring  porce- 
lain and  glas.s,  .staining  silver,  in  medicine,  and  in  the 
nrianufacture  of  certain  special  dyes.  However  all  of 
the  above  uses  represent  only  a  very  few  hundred  pounds 
per  year.  No  figures  are  available  as  to  the  production 
but  it  IS  understood  that  it  could  be  produced  in  verv" 
much  larger  quantities  than  selenium. 

Titanium 

ONLY  two  known  deposits  of  rutile  have  been  worked 
on  a  large  commercial  .scale,  one  in  Virginia  and 
one  in  southern  Norway.  The  Norwegian  deposits  pro- 
duce an  exceptionally  high-grade  product,  carrving 
from  93  to  as  high  as  98  per  cent  titanium  dioxide    " 

A  new  use.  as  a  paint  pigment,  has  recently  been 
developed  for  pure  titanium  dioxide.  Prepared  grades 
of  titanium  dioxide  for  ceramic  purpo.ses  and  for  the 
coloring  of  porcelain  and  artificial  teeth  were  in  limited 
demand  throughout   1920. 

*oT^%o'"'''^  "'^  ilmenite  during  the  year  ranged  from 
*8  to  $20  per  ton.  This  was  for  concentrates  carrving 
a  minimum  of  45  per  cent  TiO,  Imported  rutilewas 
quoted  during  the  first  half  of  the  .vear  at  15  to  UJc.  per 
lb.  in  carload  lots,  and  during  the  la.st  half  at  12  to  KV 
per  lb.  in  carload  lots. 

Zirconium 
AN  1NCRKASF<:D  demand  for  zirconium  ore  (zirkite) 
1  \  wa.s  noted  during  1920.  This  product,  which  is  the 
natural  oxide  of  zirconium  imported  from  Hia/il  is 
now  recognized  as  one  of  the  so-called  super-.efiactories 
lor  nigh-temporature  work. 

Ferrozirconium  i.s  still  in  an  experimental  stage. 
Alloys  containing  from  25  to  35  per  cent  zirconium 
metal  were  produced  during  the  war.  but  carried  an 
objectionably  high  percentage  of  .niljcon  and  aluminum. 
Recent    improvements    in   the   metallurgv    of   zirconium 
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have  resulted  in  a  lowering  of  the  price  of  zirconium 
metal  powder,  which  closely  resembles  tungsten  powder 
in  appearance.  It  is  expected  that  zirconium  metal 
powder  will  be  produced  on  a  semi-commercial  scale  and 
sold  at  a  price  of  about  $12  per  lb.  for  a  product  running 
over  9o  per  cent  pure.  ""uuig 

The  price  of  zirkite  during  the  first  half  of  19^0 
ranged  from  4i  to  7c.  per  lb.  in  carload  lots.  Dead- 
burnt  zirkite  in  grain  or  powdered  form  sold  at  8  to  lie 
per  lb.  Zirkite  bricks  in  standard  shapes  sold  at  65  to 
90c.  each  in  carload  lots.  The  last  half  of  1920  witnessed 
a  drop  in  prices,  zirkite  selling  at  3*  to  4c.  per  lb  dead- 
burnt  at  6  to  8ic.  per  lb.,  and  bricks  at  60  to  85c'.  each 
The  pure  oxide  sold  during  the  first  half  at  $1.10  to 
7=  .''^L  °"""^  ^^^  ^^^^  ^^If'  the  price  dropped  to 
duction         ^^'"  '^■'  ""^'"^  *°  cheaper  methods  of  pro- 

Uranium  and  Radium* 

By  Richard  B.  Moore 

Chief  Chemist.  U.   S,   Bureau  of  Mines 

pvURING  1919,  especially  toward  the  end  of  the  vear 
IL^  the  production  of  radium  slowed  up  considerably' 
The  war  demand  had  ceased,  and  a  considerable  amount 
of  radium  was  thrown  back  on  the  industrv.  It  took 
practically  the  whole  of  the  year  1919  to  clean  up  this 
material,  although  some  of  it  held  over  until  the  early 
part  of  1920.  During  the  latter  part  of  1919,  a  decided 
increase  in  interest  in  the  use  of  radium  for  cancer 
treatment  was  shown  by  physicians. 

No  notable  extension  of  the  present  kno^^^l  carnotite 
fields  occurred  during  1920.  There  was  little  develop- 
ment in  connection  with  the  new  deposits  in  Grant 
county,  N.  M.  However,  some  development  is  to  be 
noted  at  Lusk,  Wyo.,  where  a  moderate  amount  of  ore 
has  been  mined  and  shipped,  putting  the  deposit  at 
this  locality  for  the  first  time  in  the  class  of  a  regular 
producer.  The  average  of  the  ore  now  mined  is  not 
more  than  1.5  per  cent  U,0,.  ' 

Ore  prices  are  considerably  higher  than  thev  were 
two  or  three  years  ago.  The  rise  is  due  largelv  to  the 
fact  that  vanadium  has  been  in  great  demand,  and 
the  price  of  ferrovanadium  has  been  quite  high  The 
following  will  give  an  idea  of  what  ore  of  various 
grades  is  worth  at  the  present  time: 

IRANUM  AND  VANADIU.M  PRICES  IN  1920 
( Jra.!,.      ""^  ""  '■"""•'  '■'"^''  Prioo  per  Pou.ui  \-..  „ 

2  00-2  50     5  ,?  6  0tol4  90  do 

1  SO 2 <>«  .::: \\i 

3  OO-J  49     ...,..'.•.::     275 
I'riiT.f  oh.  rwlroml 

Another  firm  offers  as  a  basic  price  $70  per  ton  for 
ore  containing  1}  per  cent  U,().  and  3  per  cent  VO 
bor  every  additional  1  100th  of  1  per  cent  VO  pre.sent. 
80c.  18  added.  For  1  lOOth  of  1  per  cent  belou  1  per 
cent  U.O.  $1  penalty  is  assessed.  For  everv  1  per  cent 
V.O.  over  the  original  3  per  cent.  $15  is  added.  Not 
very  much  ore  is  sold  on  any  basis,  as  the  larger  pari 
obtained  is  mined  by  half  a  dozen  operating  companies, 
the  small  miner  having  been  largely  eliminated. 

One  new  company,  the  Tungsten  Products  Co..  of 
Boulder,  Col.,  has  gone  into  the  radium  business.  One 
company,  the  Carnotite  Reduction  Co..  of  Chicago,  dur- 
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ing  1920  ceased  the  production  of  radium,  and  has  been 
lately  winding  up  its  affairs. 

The  production  of  radium  during  1920  was  the 
largest  in  the  history  of  the  industry,  totaling  approxi- 
mately 35  gm.  of  radium  element.  This  one  year's 
output  is  probably  greater  than  the  total  European 
production  up  to  date   from  ores  mined   in   Europe. 

Prices  of  radium  did  not  vary  much  during  1920.  In 
the  early  spring  one  sale  of  over  two  grams  of  radium 
element  was  made  at  $89,000  per  gram.  Several  bids 
received  on  this  material  were  around  $100,000  per 
gram.  The  average  price  on  smaller  lots,  however,  has 
been  from  $110  to  $120  per  milligram. 

Test  quotations  obtained  during  December  were  as 
follows:  One  firm,  $110  per  milligram  of  radium  ele- 
ment; two  firms  $120  per  milligram  of  radium  element. 
This  shows  a  tendency  toward  the  stiffening  of  prices, 
and  it  is  even  possible,  if  the  present  situation  as 
regards  vanadium  which  developed  in  November  and 
December  continues,  that  the  prices  may  go  up  still 
further. 

Vanadium* 

By  Richard  B.  Moore 

Chief  Chemist,  U.  S.  Bureau  of  Mines 

THE  larger  part  of  the  vanadium  made  and  sold  as 
ferrovanadium  in  the  United  States  is  produced  by 
the  Vanadium  Corporation  of  America.  This  company, 
after  acquiring  the  interests  of  the  American  Vanadium 
Co.,  took  over  the  holdings  of  the  Primes  Chemical  Co. 
late  in  1919,  and  with  the  exception  of  the  vanadium 
produced  as  a  byproduct  in  the  manufacture  of  radium 
from  carnotite  ore,  the  company  produces  practically 
all  of  the  vanadium  used  in  the  world  at  present.  The 
Vanadium  Corporation  has  pushed  the  production  of 
vanadium  on  its  properties  much  more  vigorously  than 
did  the  American  Vanadium  Co.  It  has  gradually  in- 
creased its  production,  until  on  Sept.  1,  1920,  the 
monthly  production  .was  about  six  times  the  average 
during  the  last  few  years.  The  principal  properties  of 
this  company  are  situated  at  Minasragra,  Peru,  at  an 
altitude  of  over  15,000  ft.    It  is  stated  by  the  company 


that  the  orebody  is  holding  up  well,  and  that  there  is 
a  large  reserve  of  ore  in  sight.  The  average  grade 
shipped  is  from  22  to  25  per  cent  V^O,.  The  ore  is 
treated  at  the  Ridgeville,  Pa.,  plant,  and  converted 
directly  in  the  electric  furnace  into  ferrovanadium. 
The  Vanadium  Corporation  operated  a  plant  at  New- 
mire,  Col.,  originally  owned  by  the  Primos  Chemical 
Co.,  all  of  1920  until  Nov.  1,  at  which  time  operations 
were  closed,  as  it  was  thought  best  by  the  Vanadium 
Corporation  to  shut  this  plant  down,  as  all  demands 
can  be  met  at  present  from  the  South  American  ores. 

A  considerable  amount  of  vanadium  concentrates, 
principally  in  the  form  of  iron  vanadate,  has  been  put 
on  the  market  as  a  byproduct  in  connection  with  the 
recovery  of  radium  from  carnotite.  In  a  few  cases  a 
low-uranium  high-vanadium  carnotite  ore  has  been 
treated  mainly  for  the  vanadium,  the  radium  and  ura- 
nium being  byproducts.  Prices  allowed  for  the  vana- 
dium content  of  these  ores  are  given  under  "Uranium 
and  Radium." 

There  has  been  some  small  development  in  connection 
with  vanadinite  in  Arizona.  The  ores  are  concentrated, 
and  a  small  tonnage  of  concentrates  has  actually  been 
treated  for  the  recovery  of  the  vanadium.  There  have 
been  no  commercial  developments  in  connection  with  the 
descloizite  mines  of  Nevada,  although  some  experimental 
work  has  been  carried  on  by  the  Bureau  of  Mines  in 
connection  with  the  treatment  of  this  ore. 

Prices  for  vanadium  remained  fairly  constant  during 
1920:  $6  per  lb.  was  practically  the  average  price  for 
vanadium  metal  in  ferro.  On  the  other  hand,  the  price 
at  times  rose  as  high  as  $6.50  and  in  the  case  of  low- 
silicon  and  low-carbon  ferro  as  high  as  $7.  It  has  been 
stated  that  in  a  few  cases  small  lots  of  specially 
high-grade  ferro  sold  for  even  a  higher  figure. 

The  total  production  during  1920  was  probably  more 
than  four  million  pounds,  figured  as  vanadium  pentox- 
ide.  The  demand  for  ferrovanadium  was  extremely 
strong  all  year  until  October,  when  the  market  showed 
some  weakness,  and  this  developed  during  November 
and  December,  until  at  the  end  of  the  year  it  was  ex- 
tremely difficult  for  independent  producers  to  sell  vana- 
dium either  as  concentrates  or  as  ferro. 


Petroleum 


By  Frederick  G.  Clapp 

'onsulting  Geoloeist  and  Petroleum  Engineer,  New  York 


THE  la.st  year  has  been  in  some  respects  unlike  any 
previous  yeai-  in  the  history  of  oil  production,  as 
there  was  a  critical  interval  of  intense  production, 
so  far  as  the  United  States  is  concerned,  and  a  culmina- 
tion of  a  period  of  numerous  incorporations  and  of  the 
combination  of  numerous  companies  of  large  capitaliza- 
tion and  holdings,  with  a  subsequent  severe  decline  in 
the  market  value  of  oil  securities.  In  addition,  there 
was  the  passing  of  the  upward  curve  of  oil  production 
by  a  still  faster  rising  consumption  curve,  the  consequent 
serious  diminution  in  the  amount  of  oil  in  storage,  and  a 
rapid  increase  of  American  oil  investments  and  holdings 
in  forci/n  fields,  tending  to  ofTsot  to  some  extent  the 
bugaboo  <>{  British  control.  Together  with  these  develop- 
ments, there  has  been  a  continuation  of  the  ascendancy 
of  the  so-called  Royal  Dutch   Shell   interests,  aided  to 


some  extent  by  a  knowledge  of  the  acquirement  of  a  sub- 
stantial interest  in  that  company  by  the  British  govern- 
ment, which  became  public  news  during  1920.  To  sum- 
marize, the  year  was  one  of  semi-panic  concerning  the 
future  of  oil  production,  as  well  as  one  of  limited  safe 
and  sane  measures  toward  assuring  a  future  supply. 


APPUOXIMATE    RELATIVE   RANK  OF  OIL-PRODUCING 
STATES  AT  CLOSE  OF  1920 


California 

Oklahoma 

Texas 

Kunnafl 

LouiHiuna 

Wyoming 

IlhnoiH 

Kentucky 

Wo»t  Virgin 


Ohio 

Pennsylvania 

New  York 

Indiana 

Montana 

Colorado 

TennesBoc 

Arkansas 


niBBlon  of  thp   Director  of  the  U.   S.   Bureau 


At  the  end  of  1920  the  rank  of  the  oil-producing  states 
was  as  given  in  Tabk  I.  California  took  the  place  of 
Oklahoma  late  in  the  year  and  Colorado  gave  place  to 
Montana. 
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Peru 

Japan  (including  Formosa) 


The  total  production  for  the  year  has  been  estimated 
by  several  authorities  to  be  about  445,000,000  bbl.,  or 
about  12  per  cent  in  excess  of  the  1919  production.  In 
foreign  countries  little  change  is  noted,  as  no  new  fields 
of  importance  were  discovered.  Hence,  the  order  of 
importance  of  foreign  nations  apparently  continues  as 
I  have  represented  in  Table  II. 

TABLE  II.     APPROXIMATE  RELATIVE  RANK  OF  OIL-PRODICIXG 
COUNTRIES   AT   CLOSE   OF    1920 

I'mted  states 

Mexico  _„ ,.. 

Russia  Tnnidad 

Dutch  East  Indies  (together  with   Egj-pt 

British  North  Borneo)  Argentina 

Rumania  Germany 

Persia  Canada 

India  Venezuela 
Poland 

It  is  seldom  that  two  substantially  non-producing 
states  attain  a  position  among  the  producers  in  any  one 
year,  but  such  was  the  condition  in  1920.  Both  Montana 
and  Arkansas,  heretofore  only  infinitesimal  producers, 
opened  up  one  or  more  fields.  Arkansas  has  produced 
natural  gas  for  many  years  from  fields  of  Carboniferous 
age  in  the  vicinity  of  Fort  Smith.  Little  drilling  has 
been  done  elsewhere  in  the  state.  In  April,  1920,  a  great 
gas  well  was  completed  at  Eldorado,  in  western  Union 
County,  not  far  from  the  Louisiana  line.  The  daily 
production  of  this  well  was  reported  all  the  way  from 
10,000,000  to  100,000,000  cu.ft.,  and  it  sprayed  barrels 
of  oil  per  day.  The  excitement  caused  by  the  well  was 
increased  in  August  by  the  announcement  of  an  oil  well 
opened  up  in  southwestern  Ouachita  County,  with  a  pro- 
duction variously  estimated  up  to  100  bbl.  per  day. 

Considerable  testing  is  being  done  in  the  same  general 
province  of  Arkansas,  where  the  surface  formations  are 
of  Tertiary  age,  underlain  by  Cretaceous  sediments 
similar  to  those  of  northern  Louisiana.  Unofficial 
geological  accounts  emanating  from  southern  Arkansas 
tell  of  fine  structures,  and  more  conservative  geological 
advice  emphasizes  the  great  caution  necessary  in  accept- 
ing without  further  confirmation  conclusions  as  to 
structure  in  that  region.  The  fundamental  conditions 
are  undoubtedly  similar  to  those  in  northern  Louisiana. 
and  with  more  careful  geological  studies  in  the  future 
by  geologists  familiar  with  such  formations,  a  number 
of  fields  may  be  opened  in  Arkansas. 

In  Montana,  gas  has  been  produced  in  relatively  small 
amounts  for  years,  and  oil  in  small  ([uantity  was  known. 
The  first  real  oil  field  .seems,  however,  to  have  been  dis- 
covered in  Mus.selshell  County  in  1920.  As  the  geo- 
logical formations  and  types  of  structure  are  similar  to 
tho.se  of  Wyoming,  Montana  may  be  expected  to  become 
an  important  producing  state,  although  careful  geologi- 
cal explorations  will  be  nece.ssary,  as  in  other  oil  regions. 

No  other  .states  have  entered  the  producing  list. 
although  tests  are  being  made  in  New  Mexico.  Missis- 
sippi, Florida,  and  Washington,  with  .some  chances  of 
success;  wells  are  being  sunk  in  search  of  oil  in  Coorgia, 
Missouri,  and  elsewhere,  and  wildcatting  continues  in 
renne.s.see  and  Arizona  as  well  as  in  the  producing 
states. 

No  year  passes  without  new  i)()()ls  Ijoing  opened  in 
Oklahoma,  and  1!)20  witnessed  the  usual  number,  in- 
chiding.  among  others,  several  small  pools  in  Stephens 
County,  the  Wceleetkn  and  Okemah  pools,  in  Okfuskee 
(bounty;  a  now  deep-sand  pool  south  of  Muskogee,  and 
another  near  the  Carfield-Noble  toiinty  line.  Osage 
County  has  also  had  several  important  discoveries.  In 
Kansas  the  new  pool  near  Florence,  in  Marinn  Cnunty, 
is  importjint. 


Early  in  the  Ranger  excitement  in  central  Texas, 
persons  familiar  with  that  region  realized  that  in  time 
the  Bend  limestone  fields  of  lower  Pennsylvanian  or 
upper  Mississippian  age  would  be  extended  to  some 
extent  into  the  surrounding  counties  of  Stephens, 
Callahan,  Coleman,  Brown,  and  Comanche.  This  exten- 
sion has  taken  place,  and  during  the  year  Callahan 
County  at  least  has  been  added  to  the  producing  list 
from  the  Bend  limestone.  During  the  same  period, 
Stephens  County  has  replaced  Eastland  as  of  paramount 
interest  and  greater  production.  The  peculiar  condi- 
tions existing  in  the  central  Texas  fields,  involving  the 
porosity  of  the  limestone  "sands."  the  water  conditions, 
and  in  some  localities  the  disastrous  close-drilling  of 
wells,  have  caused  a  rapid  decline  in  production  in  nearly 
every  pool  not  long  after  its  discovery.  Though  this  is 
by  no  mean  distinctive  of  the  Texas  fields,  it  has  had  a 
noteworthy  effect,  because  some  of  the  largest  operations 
in  those  fields  are  certain  on  that  account  to  be  unsuc- 
cessful. With  a  few  exceptions  the  profits  have  been  far 
less  than  those  predicted  by  the  promoters. 

As  an  after-boom  statement,  one  may  call  attention 
to  the  way  in  which  every  favorable  factor  in  an  oil 
field  is  magnified  during  the  boom,  and  even  the  layman 
can  now  realize  the  part  played  by  advertising,  both 
legitimate  and  illegitimate,  in  the  great  oil  booms. 
During  the  latter  part  of  the  year,  the  weekly  statistics 
recorded  fluctuations  from  loss  to  gain  and  back  again 
to  loss  in  production  of  the  north-central  Texas  fields 
considered  as  a  whole. 

One  result  of  the  central  Texas  boom,  extending  over 
a  series  of  years,  has  been  the  spread  of  leasing  and 
wildcatting  through  the  state,  the  potentialities  of  which 
had  not  properly  been  appreciated  previous  to  the 
Ranger  excitement.  Some  great  gas  wells  have  at  last 
been  drilled  in  the  vicinity  of  Amarillo,  in  the  Pan- 
handle, and  though  few  in  number,  they  are  so  widely 
spaced  and  on  such  extensive  geological  structures  that 
a  general  belief  prevails  that  oil  will  be  found  somewhere 
in  the  same  region.  Unless  the  Permian  and  under- 
lying Pennsylvanian  sediments  are  too  greatly  altered 
by  metamorphism,  an  oil  field  or  fields  are  to  be 
expected,  as  the  conditions  appear  similar  to  those  at 
Cement,  Duncan,  and  Healdton,  Okla.,  where  oil  is 
found  in  the  base  of  the  Permian  or  in  the  underlying 
PennsNJvanian  series  in  many  sands  distributed  through 
a  great  vertical  thickness. 

Another  portion  of  Texas  where  wildcat  activities 
have  been  carried  on  is  the  Edwards  Plateau  and  Trans- 
Pecos  region.  Considered  collectively,  and  regardless  of 
the  failures  drilled  during  the  year  in  Edwards.  Pecos. 
Valverde,  and  Crockett  counties,  and  of  the  unimpor- 
tant shallow  showing  in  Reeves  County,  some  chance 
exists  of  discovering  new  and  important  fields  in  that 
great  region. 

Many  of  the  Culf  Coast  salt  domes  require  many  years 
to  mature  as  producing  fields,  on  account  of  small  rela- 
tive area  and  because  of  their  liaving  such  sharp 
structures  that  a  number  of  wells  arc  necessan-  to  prove 
them,  whereas  in  many  other  oil  fields  a  single  well  is 
suflicient.  Thus  it  was  only  in  Octolier.  1920.  that  Fort 
Bond  County  became  an  important  oil  producer,  with  an 
initial  production  reported  as  5,(M)0  bbl.  per  day  from 
the  first  well.  Attention  must  be  calleil  I"  Ibe  fact  that 
the  West  Columbia  pool,  in  Bra/oria  CiMinly.  known  for 
several  years  as  an  oil  field,  took  a  not.'ililc  spurt  in  1920, 
when  the  Texas  Company  drillo<i  a  well  wilb  authentic 
production  of  over  80,000  l>bl.  per  day.  l>oin^',  with  the 
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possible  exception  of  the  Lake  View  gusher  of  California, 
the  greatest  well  ever  drilled  in  the  United  States. 

Ill  Kentucky  and  Wyoming  some  new  pools  have  been 
discovered.  The  effect  of  the  Public  Land  Leasing  Bill, 
which  was  passed  by  Congress  and  signed  by  the  Presi- 
dent, seems  to  have  been  disappointing,  both  to  com- 
panies that  were  expecting  an  immediate  distribution  of 
the  impounded  assets  resulting  from  their  drilling 
during  the  last  few  years  and  also  to  individuals  who 
have  gone  to  trouble  and  expense  in  finding  favorable 
territory  on  the  public  lands,  and  were  hoping  to  be 
awarded  leases,  some  of  which  might  have  been  tested 
during  the  year. 

In  the  auction  sales  held  by  the  Government  for  the 
Indians  in  Osage  County,  Okla.,  better  success  has  been 
attained,  and  persons  well  informed  in  the  oil  business 
have  been  surprised  at  the  high  bonuses  bid  and  paid 
for  acreage.  The  policy  of  the  Government  in  selecting 
the  tracts  for  every  sale  in  such  a  manner  that 
maximum  prices  could  be  obtained  has  certainly  been  a 
success  from  the  Indians'  point  of  view,  if  not  from 
that  of  the  oil  operators.  Something  of  the  demand  for 
Osage  leases  can  be  judged  by  the  fact  that  in  the  last 
sale  in  1920  (on  October  12)  the  average  price  paid  was 
$100.36  per  acre  for  30,959  acres. 

For  a  number  of  years  American  geologists  have  been 
calling  attention  to  the  opportunities  in  prospective 
foreign  oil  fields,  but  had  received  little  encouragement 
from  companies  which  were  in  the  best  position  to  enter 
these  fields.  The  first  signs  of  change  in  this  situation 
took  place  in  the  interval  from  1913  to  1916,  when  one 
of  the  largest  oil  companies  in  the  United  States  made 
extensive  explorations  in  Asia  and  South  America,  and 
subsequently  several  important  expeditions  entered 
foreign  countries.  Attention  was  called  to  Colombia  in 
a  practical  way  in  1918,  when  the  Tropical  Oil  Co.  (con- 
solidated in  1920  with  the  International  Petroleum  Co.) 
drilled  a  1,000-bbl.  well  on  its  concession  350  miles  up 
Magdalena  River  in  the  interior  of  that  country,  and 
since  that  time  various  companies  have  acquired 
interests,  culminating  in  1920  in  what  might  be  termed 
an  oil  rush  to  Colombia. 

Oil  operators  were  temporarily  discouraged  by  the 
passage  of  a  law  by  the  Colombian  government  modeled 
somewhat  on  the  Mexican  oil  law.  The  new  law  has 
been  generally  objected  to  by  American  companies. 
Although  not  retroactive,  like  the  Mexican  law,  it  has 
some  objectionable  provisions.  During  the  time  when 
the  Tropical  and  some  other  companies  were  exploring 
Colombia,  the  fJeneral  Asphalt  C'o.  and  its  subsidiaries 
were  conducting  similar  explorations  in  Venezuela,  with 
the  assistance  of  several  of  our  foremost  geologists. 
As  a  result  an  avcr;it;e  of  10,000  bbl.  per  day  is  said  to 
be  now  shipped  from  one  field  alone  in  Venezuela.  A 
large  interest  in  General  Asphalt  has  been  acquired  by 
the  Royal  Dutch  Shell  combine. 

Much  new  exploration  work  has  been  done  in  Mexico 
since  the  downfall  of  the  Carranza  government;  and 
there  are  indications  that  the  difficulties  between  the 
Mexican  government  and  American  oil  companies  are 
near  a  satisfactory  settlement.  All  is  not  yet  harmony, 
but  sincere  efforts  .seem  at  last  to  be  in  progress  on 
both  side.i,  which  cannot  be  said  of  efTorts  under  the 
previou.M  r6gime.  The  greatest  disappointment  in 
Mexico  is  the  entrance  of  salt  water  in  large  quantities 
into  the  principal  fields  of  the  Vera  Cruz  Province  and 
the  con.sequent  drowning  of  many  of  the  greatest  wells, 
»o    that    .several    of    the    pools    are     now    practically 


abandoned,  and  the  end  of  production   in  that  region 
appears  to  be  in  sight  unless  new  pools  are  opened. 

It  is  my  belief  that  this  country  will  not  be  in  the 
background  when  future  discoveries  of  petroliferous 
substances  are  made.  American  enterprise  is  as 
energetic  as  ever,  and  it  is  now  realized — what  many 
enthusiasts  did  not  appreciate  twenty-five  or  fifty  years 
ago — that  oil  fields  are  rapidly  exhaustible.  The  lesson 
of  1920  seems  to  be  not  to  restrict  the  nation  to  any 
single  plan  for  the  future.  The  American  petroleum 
industry  should  avail  itself  of  every  means  at  hand  to 
protect  present  and  to  assui'e  future  petroleum  supplies, 
including  greater  efficiency  in  production,  recognition 
of  oil-shale  possibilities,  discovery  of  vegetable  substi- 
tutes for  gasoline,  and  the  prosecution  of  the  most 
scientific  and  systematic  campaign  for  foreign  develop- 
ment in  those  countries  where  conditions  are  now  known 
to  be  favorable,  so  that  in  coming  generations  the 
United  States  may  control  its  equitable  share  of  the 
world's  petroleum. 


Abrasives 

By  J.  VoLNEY  Lewis 

Professor  of  Geology.  Rutgers  College,  New  Brunswick,  N.  J. 

ABRASIVES  were  in  great  demand  during  the  greater 
.  part  of  1920,  but  the  general  slump  in  business  in 
the  last  quarter  brought  the  industry  to  its  lowest  ebb 
for  many  years.  Prices  changed  little  during  the  year, 
but  there  was  a  slight  tendency  toward  higher  quota- 
tions for  natural  abrasives  and  manufactured  products 
than  during  1919.  There  is  a  universal  feeling  that  the 
present  depression  is  only  temporary.  Prices  will  doubt- 
less be  reduced,  but  producers  say  this  is  possible  to 
only  a  slight  extent,  as  abrasive  prices  have  never  been 
advanced  from  pre-war  levels  in  a  degree  commensurate 
with  other  commodities. 

Emery  and  Corundum. — The  total  production  of 
American  emery  for  1920  will  be  about  the  same  as  in 

1919,  possibly  not  over  1,000  tons.  Imports  for  the  year 
are  much  smaller  than  in  1919.  Grecian  and  Turkish 
emery  have  been  scarce,  owing  to  the  disturbed  condi- 
tions in  those  countries  and  the  continued  inactivity  of 
the  mines.  Prices  are  higher  than  in  1919,  but  the 
volume  of  business  has  been  less. 

The  total  production  of  garnet  from  the  Adirondacks 
for  the  year  1919  is  estimated  at  about  6,000  tons.  The 
figures  for  1920  will  be  lower.     During  the  first  half  of 

1920,  the  business  in  artificial  abrasives  e.xceeded  all 
previous  records.  There  was  a  severe  decline,  how- 
ever, in  the  later  months  of  the  year,  and  by  December 
the  electric  furnaces  were  producing  only  about  25 
per  cent  of  their  capacity.  There  were  no  price  changes 
of  consequence  in  1920.  Manufacturing  costs  advanced 
sharply,  owing  chiefly  to  higher  freight  rates.  The 
production  of  aluminous  abrasives,  adapted  to  a  wide 
range  of  uses,  has  gradually  monopolized  the  abrasive 
field,  due  to  the  attainment  of  a  higher  degree  of  uni- 
formity than  is  possible  with  natural  materials. 

Imports  for  ten  months  of  1920:  Crude  artificial 
abrasives,  5(;,584,065  lb.,  valued  at  $1,429,182;  emery 
ore,  4,590  tons,  valued  at  $154,957;  corundum  ore  and 
grains,  2,522  tons,  valued  at  $270,905;  rottenstone  and 
tripoli,  791  tons,  valued  at  $14,370;  all  others,  $.328,928. 
Exports  for  nine  months  of  1920  of  grinding  wheels 
and  other  abrasives  totaled  $4,895,560  as  compared  with 
$4,427,745  for  the  corresponding  period  of   1919. 


January  22,  1921 ENGINEERING     AND     MINING     JOURNAL 


155 


Asbestos 

By  Oliver  Bowles 

Mineral  Technolog^ist,  U.  S.  Bureau  of  Mines 

THE  United  States  produces  only  a  small  proportion 
of  its  requirements  of  asbestos.  With  the  exception 
of  a  small  output  by  the  John  D.  Hoff  Co.  in  California, 
the  entire  domestic  production  of  spinning  fiber  comes 
from  Arizona.  The  Arizona  Asbestos  Association  is 
the  chief  producer,  but  active  operations  were  conducted 
also  during  1920  by  the  Regal  Mine,  the  American  Ores 
&  Asbestos  Co.,  the  Colorado  Arizona  Asbestos  Mining 
Co.,  and  the  Alene  Asbestos  Association.  According  to 
U.  S.  Geological  Survey  statistics,  the  1919  production 
for  Arizona  was  only  about  420  tons.  The  1920  pro- 
duction probably  exceeded  1,000  tons.  A  plant  is  now 
being  equipped  to  resume  long-suspended  operations  in 
the  Vermont  asbestos  area. 

In  the  Quebec  field,  which  is  America's  chief  source  of 
supply,  production  was  low  during  the  severe  winter 
months,  but  later  increased  greatly.  Advancing  costs, 
decreased  production,  poor  transportation,  and  heavy 
demand  for  asbestos  pipe  coverings  led  to  a  remarkable 
price  advance,  Crude  No.  1  rising  from  about  $1,800 
per  ton  in  1919,  to  $3,000  early  in  1920,  and  the  price 
holding  at  $2,000  to  $2,400  toward  the  end  of  the  year. 
Acute  car  shortage  early  in  1920  resulted  in  stocking 
of  warehouses,  and  shipment  largely  of  high-grade  fiber, 
with  an  ensuing  shortage  of  lower  grades  in  the  hands 
of  American  manufacturers.  Twice  during  the  year 
shipments  were  made  by  barge  from  Quebec  via  Lake 
Champlain.  Total  importations  from  Canada,  for  the 
first  nine  months,  of  124,614  tons,  as  compared  with  a 
total  of  135,861  tons  for  1919,  indicate  that  shipments 
were  rapidly  returning  to  normal  during  the  la.st  six 
months.  Curtailment  in  automobile  manufacture  re- 
sulted in  a  decided  falling  off  in  orders  for  brake-band 
fiber,  which,  however,  had  little  effect  on  prices. 

Soutli  Africa  is  becoming  an  important  factor  in  the 
asbestos  situation.  Imports  for  the  first  nine  months 
amounted  to  about  3,450  tons,  practically  all  of  which 
was  of  spinning  grade.  Much  of  the  African  fiber  re- 
quires special  treatment,  but  this  diffkulty  is  being 
gradually  overcome.  Cape  blue  is  now  being  fiberized 
and  prepared  for  manufacturers  in  America  by  a  New 
Jersey  company  using  a  process  that  is  especially  effi- 
cacious in  the  treatment  of  this  type  of  asbestos. 


Barytes 

By  J.  B.  Pierce,  Jr. 

Chief  ChemlHt.  RolUn  c;iicml<'iil  rorp..  Charleston.   W    \.i 

THE  barium  industry  at  the  beginning  of  1920 
evinced  everj-  indication  of  a  good  year.  Especially 
was  this  true  of  the  crude  ore,  barytes,  and,  to  a  lesser 
extent,  of  the  entire  list  of  manufactured  barium  prod- 
ucts. Cood-grade  washed  barytes  sold  for  approximately 
$10  per  long  ton,  and  some  small  tonnage  is  reported  to 
have  been  sold  as  high  as  $12.  Until  the  last  quarter  of 
the  year,  when  the  demaiul  slackened  off,  good  ore  was 
almost  unobtainable  unless  contracted  for  during  the 
Iiwt  of  1919  or  the  first  of  1920. 

A  great  deal  of  pros[)('cting  and  new  development  in 
the  Appalachian  barytes  field  was  carried  out  in  1920. 
Most  of  this  work  did  not  lead  to  the  opening  up  of  new 


mines  of  consequential  output,  but  the  trend  of  the  pros- 
pecting seemed  to  be  away  from  the  Cartersville  district, 
in  Georgia,  the  heaviest  producer  in  the  Appalachian 
field  since  1916,  toward  the  Tennessee  fields,  particularly 
in  and  around  Sweetwater;  also,  into  the  North  Carolina 
fields,  especially  in  the  vicinity  of  Stackhouse  and  Hot 
Springs.  At  the  former  place  the  Rollin  Chemical  Cor- 
poration opened  a  new  mine  adjacent  to  the  old  Stack- 
house  mine,  on  the  French  Broad  River. 

It  is  impossible  at  the  time  of  writing  to  give  au- 
thentic figures  for  the  production  of  barytes  for  1920, 
but  the  total  production  for  that  year  should  be  close  to 
200,000  short  tons.  The  barium  products  business  was 
active  over  the  greater  part  of  1920,  with  a  good  volume 
of  trade  and  good  prices.  The  closing  down  of  the 
rubber  industry  during  the  late  summer  had  a  depress- 
ing efltect  on  the  blanc  fixe  business.  The  production 'of 
lithopone,  blanc  fixe,  and  barium  carbonate  will  be 
maintained  at  about  recent  past  levels  and  may  even 
increase  slightly.  Ground  barytes,  barium  chloride, 
,  barium  peroxide,  and  other  barium  chemicals  will  doubt- 
lessly show  a  slight  reduction. 

During  1920  there  were  no  technical  changes  or 
advances  of  note  in  the  industry,  which  was  seriously 
depressed  during  the  last  quarter  of  the  year  by 
small  importations  of  foreign  goods.  The  depression 
was  rendered  more  acute  by  reports  of  larger  importa- 
tions to  follow,  which  were  supposedly  going  to  be  offered 
at  large  price  concessions.  Therefore  the  barium  indus- 
try is  watching  with  great  interest  the  tariff  situation, 
as  it  is  vital  for  its  survival  that  adequate  protection  be 
given  it. 

Bauxite  and  Aluminum* 

By  James  M.  Hill 

Geoloslst,   U.   S.    Geological  Survey 

THE  output  of  bauxite  during  1920  was  considerably 
larger  than  in  the  previous  year,  being  estimated  at 
nearly  as  much  as  the  record  output  of  1918.  which  was 
605,721  long  tons,  and  close  to  double  the  output  of  1919. 
This  increased  production  was  largely  from  the  Arkan- 
.sas  fields,  as  operations  in  the  eastern  fields  slackened 
in  1920.  In  the  Bauxite,  Arkansas,  field,  the  Republic 
Mining  &  Manufacturing  Co.  installed  steam  shovels 
working  on  heavy  overburden  and  ore.  Mining  there 
resembles  the  open-pit  work  in  iron  and  copper  mines. 

Imports  of  bauxite  for  the  first  six  months  of  1920 
were  5,707  long  tons,  and  it  is  believed  that  nearly  15,000 
tons  was  received  during  the  year  from  South  .\merica. 
It  is  rumored  that  the  Sellers  Point  project  of  the 
Aluminum  Company  of  America  has  been  abandoned, 
and  that  South  American  bauxite  will  be  sent  to  Eiust 
St.  Louis  for  its  preliminary  treatment.  • 

There  is  little  information  concerning  the  domestic 
aluminum-making  industry.  Apparently,  the  Badin 
plant,  in  North  Carolina,  is  nearly  at  full  production, 
and  it  is  believed  that  the  total  output  of  aluminum  in 
1920  will  be  considerably  larger  than  in  1919.  in  which 
year  production  was  curtailed,  owing  to  large  accumula- 
tions of  metal  that  were  not  u.sod  during  the  war. 

Imports  of  crude  aluminum  and  scrap  rnefal  for  the 
nine  months  ended  Sept.  30.  1920,  were  ;VJ.,''>33.000  lb., 
valued  at  $9,796,600,  and  nuinufacturod  articles  valued 
nt  $1,488,000.     This  is  more  than  twice  the  quantity 
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imported  in  1919.  Exports  of  aluminum  for  the  first 
nine  months  of  1920  were  6,823,000  lb.  of  ingot  metal 
and  alloys;  1,579,000  lb.  of  plates  and  sheets;  and  manu- 
factured articles  valued  at  $1,699,000.  The  total  value 
of  all  exports  was  $4,350,000,  or  nearly  $1,000,000  more 
than  for  1919. 

Apparently  the  aluminum  industry  is  in  a  healthy 
condition,  and  should  be  in  a  position  to  make  a  con- 
siderable increase  in  output  now  that  the  domestic  and 
South  American  sources  of  bauxite  are  in  condition  to 
supply  almost  unlimited  quantities  of  ore  and  hydro- 
electric installations  are  nearing  completion.  In 
Europe  the  aluminum  situation  will  in  the  future  be 
controlled  by  the  Compagnie  d'Alais,  as  it  recently  ab- 
sorbed the  Societe  Electrometallurgique  Frangais.  The 
new  organization  controls  90  per  cent  of  the  aluminum- 
producing  capacity  in  France,  besides  the  works  in 
Norway  and  an  interest  in  the  Italian  works. 


Fluorspar' 


Borax 

By  George  J.  Young 

Western  Editor  Engineering   and  Mining   Journal 

BORAX  is  produced  by  the  mechanical  and  chemical 
treatment  of  colemanite,  which  is  mined  from  com- 
paratively extensive  deposits  in  the  Furnace  Creek  area 
in  the  Death  Valley  region  of  California  and  from  minor 
deposits  in  southern  California.  The  most  important 
company  of  the  industry  is  the  Pacific  Coast  Borax  Co., 
which  controls  the  Furnace  Creek  deposits.  The  Sterl- 
ing Chemical  Co.  also  mines  colemanite. 

During  1920  the  American  Trona  Corporation  pro- 
duced borax  from  fractional  crystallization  of  concen- 
trated brines  obtained  from  Searles  Lake.  The  borax  is 
a  byproduct  obtained  in  the  separation  of  potash  from 
the  brines.  Fertilizer  requirements  necessitate  the  re- 
moval of  borax  from  the  potash.  As  a  consequence,  a 
considerable  amount  of  the  borax  byproduct  from  this 
region  must  compete  in  a  market  which  is  already  well 
supplied. 

Both  Chile  and  Asia  Minor  supply  the  borax  market  of 
Europe,  and  there  is  therefore  little  outlet  for  surplus 
production  in  this  direction.  At  Searles  Lake,  the 
Solvay  Process  Co.  made  no  borax  production  during 
1920.  The  West  End  Chemical  Co.,  which  installed  a 
plant  for  the  production  of  potash,  stated  in  its  report 
of  April,  1920,  that  facilities  for  the  manufacture  of 
borax  would  be  constructed  as  soon  as  potash  production 
begins. 

Although  the  production  of  borax  is  closely  controlled, 
prices  did  not  greatly  rise  during  the  war  pe^-iod.  The 
average  wholesale  price  for  1920  was  approximately  8c. 
per  y>.  for  sodium  tetraborate,  powdered.  During  the 
period  since  1916,  wages  have  advanced  198  per  cent 
and  coal  and  cost  of  supplies  100  per  cent  at  the  borax 
mines.  In  1919,  a  total  of  28,518  tons  of  borax,  valued 
at  $4,351,891,  was  produced,  as  again.st  26,673  tons  in 
1918,  valued  at  $.3,909,56.'').  The  1920  production  will 
probably  not  exceed  that  of  1919. 

Operations  of  the  Pacific  Coast  Borax  Co.  at  Ryan 
continued  throughout  1920.  Labor  was  inadequate  in 
amount  and  quality,  but  the  labor  situation  became  more 
satisfactory  towanl  the  clo.se  of  the  year.  Housing 
facilities  and  dormitories  were  erected  by  the  company. 
A  .500-hp.  Diesel  engine  was  put  in  and  some  additions 
were  made  to  the  calcination  plant  at  Death  Valley 
Junction. 


By  Raymond  B.  Ladoo 

Mineral  Teclinologrist,  U.  S.  Bureau  of  Mines 

THE  production  of  fluorspar,,  which  showed  a  decided 
drop  in  1919,  from  the  peak  reached  in  1918, 
apparently  recovered  somewhat  in  1920.  The  tonnage 
mined  by  a  group  of  producers  in  the  Illinois  and  Ken- 
tucky fields,  which  furnished  70  per  cent  of  the  output 
in  1919,  showed  an  increase  in  1920  of  about  10  per 
cent  over  the  production  for  the  previous  year.  Other 
mines  in  this  field  which  mined  little  or  no  ore  in 
1919  were  again  producers  in  1920. 

In  Colorado,  conditions  were  reported  to  have  been 
much  better  than  in  1919,  and  a  considerable  increase 
in  tonnage  probably  resulted.  In  New  Mexico,  where 
production  has  never  reached  capacity,  there  has  been 
much  activity,  and  the  output  probably  exceeded  that 
of  any  previous  year.  The  open-hearth  steel  industry, 
which  normally  consumes  about  83.5  per  cent  of  the 
fluorspar  produced,  in  the  form  of  gravel  spar,  was  very 
active  during  1920,  and  probably  consumed  140,000 
to  145,000  tons.  From  all  the  available  data  it  would 
thus  appear  that  the  total  production  was  in  excess  of 
145,000  tons  and  possibly  over  150,000  tons. 

Imports  of  fluorspar  were  much  larger  in  1920  than 
in  any  year  since  1913,  and  they  were  increasing  during 
the  latter  part  of  the  year,  being  over  4,000  tons  in 
September  and  October.  Total  imports  probably  were 
over  20,000  tons,  of  which  more  than  75  per  cent  came 
from  England  and  about  20  per  cent  from  Canada.  The 
average  declared  value  of  English  spar  for  the  first 
half  of  the  year  was  about  $10  per  ton  and  of  Canadian 
spar  about  $15  per  ton. 

Prices  on  gravel  spar  were  somewhat  lower  in  1920 
than  in  1919,  a  reduction  of  $5  in  the  base  price  being 
noted.  The  price  of  85  per  cent  gravel  spar,  f.o.b.  Ken- 
tucky and  Illinois  mines,  was  $22.50  to  $27  per  ton,  with 
an  average  of  $25.  New  Mexico  spar  averaged  $15  per 
ton,  f.o.b.  shipping  point,  a  net  increase  of  $1  per  ton, 
due  to  lower  freight  rates  to  the  East.  Acid-lump 
spar  was  greatly  in  demand  at  prices  from  $50  to  $60 
per  ton.  At  the  end  of  the  year,  many  smaller  mines 
were  closed,  because  of  lack  of  orders,  but  larger  com- 
panies were  working  to  capacity  on  old  contracts. 

The  market  is  now  dull  but  prices  are  firm. 


Fuller's  Earth  in  Georgia 

By  S.  W.  McCallie 

state  Geologist,  Atlanta,  Ga. 

UNUSUAL  activity  in  the  fuller's  earth  industry  of 
Georgia  is  to  be  recorded  for  1920.  Considerable 
money  was  expended  in  prospecting  in  Stewart  and 
Decatur  counties.  In  the  latter  county  the  Atlantic 
Refining  Co.  was  successful  in  locating  a  large  deposit 
of  high-grade  fuller's  earth  suitable  for  the  refining 
of  mineral  oils,  and  the  company  erected  a  refining 
plant  which  produced  its  first  output  in  October,  1920. 
The  maximum  daily  production  of  the  plant  is  200  tons. 
The  thickness  of  the  deposit  of  fuller's  earth  now  being 
worked  varies  from  3  to  7  ft. 

The  plant  of  the  Georgia  Reduction  Co.,  situated  on 
the  Dublin  &  Savannah  R.R.  fourteen  miles  .south  of 
Macon,  was  seriously  handicapped  by  lack  of  labor  and 
coal  during  the  early  part  of  the  year.     In  the  last  two 
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months,  however,  labor  at  reduced  wages  has  bean  plenti- 
ful and  the  coal  supply  has  been  satisfactorj-.  The 
output,  used  almost  entirely  for  refining  vegetable  oils, 
is  materially  increasing  from  year  to  year.  This  is  due 
to  domestic  fuller's  earth  replacing  the  English  earth, 
which  prior  to  the  World  War  was  used  extensively  in 
this  country. 

[Production  statistics  for  fuller's  earth  for  1920  are 
not  available.  In  1919  the  U.  S.  Geological  Survey  esti- 
mates production  in  the  United  States  as  106,000  short 
tons,  valued  at  $2,000,000,  or  $18.87  per  ton.  Florida 
produced  90  per  cent  of  the  entire  production  in  1919. 
Imports  in  1919  were  13,873  tons,  valued  at  $189,711. 
According  to  our  information  both  domestic  production 
and  imports  in  1920  exceeded  those  of  1919.  Florida 
still  occupies  the  position  of  leading  producer,  and  there 
have  been  no  new  developments  of  importance  in  states 
other  than  Florida  and  Georgia.  Prices  remained  steady 
at  the  close  of  1920.  Continued  prosperity  is  closely 
related  to  the  prosperity  of  the  lubricating  oil  industry. 
— Editor.] 


Graphite  Industry 

By  Benjamin  L.  Miller 

Professor  of  Geolog}'.  Lehigh  University,  Bethlehini,   Pa. 

AGAIN  the  graphite  producers  of  the  world  report 
l\  a  disastrous  year.  Indeed,  there  was  greater 
depression  during  1920  than  in  1919.  Although 
graphite  is  used  in  a  large  number  of  articles,  the 
greater  portion  of  the  production  has  gone  into  the 
manufacture  of  graphite  crucibles,  for  which  only  the 
best  grades  are  suitable.  Graphite  from  Ceylon  has 
long  held  the  field. 

When  the  armistice  was  signed,  the  principal  manu- 
facturers of  graphite  crucibles  had  on  hand  large 
quantities  of  high-priced  graphite,  and  the  producers 
likewise  had  large  supplies  ready  for  shipment.  The  de- 
mand for  crucibles  diminished,  and  there  still  remain 
available  large  amounts  of  graphite  produced  under  war 
conditions.  The  inevitable  result  was  a  fall  in  the  mar- 
ket prices  to  a  point  below  the  cost  of  production.  At 
present  there  remain  unsold  thousands  of  tons  of 
Ceylon,  Madagascar,  and  domestic  graphite,  and  until 
this  accumulated  surplus  has  been  absorbed  there  is 
little  chance  of  general   revival   of  the   industry. 

The  Alabama  graphite  industry  is  practically  stag- 
nant. Several  companies  operated  for  short  periods 
during  the  early  part  of  1920,  but  at  the  close  of  the 
year  only  the  Superior  Flake  Graphite  Co..  of  Cjay 
County,  and  the  Ceylon  Co.,  of  Coosa  County,  were  in 
operation.  Jn  addition,  the  mill  of  the  Flakftown 
(iraphite  Co..  of  Chilton  County,  was  rebuilt  and  will 
soon  begin  operations.  Similar  conditions  prevailed 
during  the  year  in  the  graphite  districts  of  New  York, 
Pennsylvania,  Texas,  and  Montana.  Some  graphite  for 
paint  was  mined  at  L'Anse,  Mich.  Rhode  Island  con- 
tinue.s  to  produce  an  impure  variety  for  foundry  facings. 

In  the  opinion  of  persons  familiar  with  the  situa- 
tion, the  domestic  flake-graphite  industry  cannot  prosjwr 
unless  Congress  levies  an  import  tax  on  the  graphite 
of   foreign   countries. 

Fnrrii/n  ('oinitrifH — The  Black  Donald  CJraphitc  Co., 
at  ("aialiogie,  Ontario;  the  Quebec  Graphite  Co.,  and  the 
Consoiiehited  (Jraphite  Mining  &  Milling  Co.  of  Iluck- 
intrhnm,  (Jiiebec,  operated  during  1920.  Those  tnills 
have  installed  the  Callow  flotation  system,  with  cxcfllent 


results.  They  are  producing  graphite  for  other  than 
crucible  purposes,  and  the  Quebec  Graphite  Co.  is  enter- 
ing the  field  as  a  manufacturer  of  greases,  stove  polish, 
paints  and  other  articles.  The  amorphous  graphite 
deposits  of  Sonora,  Mexico,  were  worked  during  1920. 
This  material  is  used  for  pencils,  foundry  facings,  and 
like  applications.  There  was  practically  no  mining  of 
graphite  in  either  Madagascar  or  Cej'lon  in  1920,  on 
account  of  the  large  supplies  on  hand  and  the  prevail- 
ing low  prices. 

Prices — There  was  no  market  of  consequence  for 
graphite  during  1920.  Lump  Ceylon  graphite  sold  in 
Colombo  for  7c.  per  lb.  and  in  New  York  for  8Jc. 
Madagascar  flake  of  85  per  cent  C  sold  in  New  York 
for  4c.  per  lb.,  and  there  are  reported  to  be  from 
35,000  to  40,000  tons  still  stored  in  Madagascar,  in 
Marseilles,  and  in  New  York.  There  has  been  no  regu- 
lar market  for  domestic  flake,  but  sales  have  been  made 
for  6c.  per  lb.  and  less,  probably  in  almost  every  case 
at  a  price  less  than  the  cost  of  production. 


Gypsum 

By  Frank  A.  Wilder 

Southern   Gypsum   Co.,   North   Holston,   Va. 

THE  gypsum  industry  made  more  progress  in  1920 
than  in  any  previous  year  in  its  history.  \Mien 
tonnage  figures  are  compiled,  they  will  undoubtedly  show 
the  largest  output  that  has  yet  been  attained.  The 
steadily  rising  production  before  the  war  was  disturbed 
by  the  war-time  drastic  regulation  of  building  opera- 
tions. Most  of  the  gypsum  mined  is  made  into  plaster, 
and,  as  plaster  is  one  of  the  last  of  the  materials  used 
in  a  building,  thei  gypsum  industry  does  not  respond  to 
initial  building  operations,  and,  conversely,  it  does 
not  feel  the  effect  of  a  building  depression  as  soon  as 
most  other  building  materials.  It  was  midsummer  of 
1919  when  the  gypsum  industry  responded  to  the  build- 
ing revival,  and  it  did  not  experience  the  depression  that 
came  in  the  fall  of  1920. 

Considerable  additional  capital  came  into  the  industry 
through  the  combination  of  the  American  Cement 
Plaster,  the  Best  Wall  Board,  and  the  Beaver  Board 
companies.  This  group  of  interests  is  well  fitted  to  push 
the  use  of  gypsum  plaster  board  and  gypsum  wall  board, 
and  the  way  for  such  development  was  prepared  by  the 
remarkably  satisfactor>'  showing  made  by  gypsum 
boards  when  tested  by  the  Government  during  the  war. 
The  outstanding  feature  of  1920  in  relation  to  the 
gypsum  industry  was  the  publication  by  Reimer,  in 
Oregon,  of  the  results  of  careful  experimentation  with 
gj'psum,  or  calcium  sulphate,  and  sulphur,  as  fertilizer 
for  alfalfa  and  other  legumes.  Reimer's  work  was, 
during  the  year,  supported  t)y  ether  agricultural  chem- 
ists, and  the  importance  of  gypsum  as  a  fertilizer  again 
seems  to  be  winning  recognition.  When  used  with 
finely  ground  raw  phosphate,  a  fertilizer  is  formed  which 
has  more  available  plant  food  at  less  cost  than  is  ob- 
tained in  acid  phosphate. 

In  1019,  according  to  the  U.  S.  Geological  Survey. 
2,43(),000  tons  of  crude  gypsuni  was  mined  in  the 
United  States.  In  order  of  importance  the  principal 
producing  states  are  New  York,  Iowa,  .Michigan,  Ohio, 
Texas,  and  Oklahoma.  Production  from  western  states 
is  not  difTerontiated.  About  1,.S97.000  tons  of  stucco. 
plaster  of  paris,  wall  plaster  and  Keener  cement  were 
made  from  calcined  gypsuni   in  1019. 
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Magnesite' 


By  R.  W.  Stone 

Geologist,   U.   S.   Geological   Survey,   Washington,   D.  C. 

THE  quantity  of  domestic  magnesite  mined  in  1920 
exceeded  that  mined  in  any  previous  year  except 
1917.  Despite  the  contention  of  domestic  producers  in 
1919  that  without  a  tariff  the  eastern  market  would  be 
supplied  with  European  magnesite  and  that  companies 
having  large  investments  in  magnesite  deposits  and 
plants  in  California  and  Washington  would  be  forced  out 
of  business,  no  tariff  legislation  was  enacted,  and  the 
industry  has  not  suffered. 

Preliminary  figures  reported  by  the  U.  S.  Geological 
Survey  indicate  that  the  production  of  crude  magnesite 
in  Washington  was  about  225,000  short  tons,  as  com- 
pared with  106,200  tons  in  1919.  Practically  all  was 
dead-burned  and  was  sold  as  refractory  material  to  steel 
companies  and  manufacturers  of  refractory  products 
east  of  Chicago.  The  figures  for  California  are  not 
yet  available,  but  the  output  of  crude  magnesite  in  the 
state  was  about  60,000  tons.  California  and  Washington 
are  the  only  producing  states,  and  the  total  output  for 
the  United  States  was  therefore  probably  between 
275,000  and  300,000  tons. 

The  imports  from  Jan.  1  to  Sept.  30,  1920,  amounted 
to  20,730  tons  of  crude  and  10,439  tons  of  calcined  mag- 
nesite, as  compared  with  6,381  tons  crude  and  9,471  tons 
calcined  entered  in  1919.  Estimated  as  crude  magnesite, 
the  imports  for  the  first  nine  months  of  1920  were  about 
41,600  tons,  as  compared  with  25,300  tons  in  1919.  The 
imports  in  1920  probably  amounted  to  about  50,000  tons 
of  crude  magnesite,  or  double  those  of  1919. 

On  Jan.  13,  1920,  the  Senate  Finance  Committee  held 
a  hearing  at  which  users  and  importers  of  foreign 
magnesite  presented  their  objections  to  a  tariff  on  mag- 
nesite. An  investigation  of  the  relations  of  time,  tem- 
perature, and  size  of  particles  in  the  decomposition  of 
magnesite  was  made  during  the  year  by  the  Bureau  of 
Mines  in  co-operation  with  the  Northwest  Magnesite 
Co.  at  the  mining  experiment  station  at  Berkeley,  Cal. 
An  electrically  heated  rotary  furnace  was  used  for  the 
experiments  in  calcination.  Experiments  show  that 
Washington  magnesite  is  suitable  also  for  use  as  plastic 
material,  and  preparations  are  being  made  to  calcine  it 
at  the  mines  near  Valley,  Wash.,  for  use  in  cement. 


The  Mica  Industry  H^ 

By  J.  VoLNEY  Lkwis 

Professor  of  Geology,  Rutgers  College,  New  Brunswick,  N.  J. 

THE  mica  industi-y  was  prosperous  during  the  first 
three  quarters  of  1920,  but  the  year  did  not  end 
with  the  promise  with  which  it  opened.  With  the  general 
industrial  decline  during  the  last  quarter  demand  rapidly 
fell  off,  surplus  .stocks  (both  domestic  and  imported) 
accumulated,  and  prices  dropped  10  to  20  per  cent  in 
the  various  grades. 

Importations  of  mica  increased  in  1920,  reaching  in 
the  first  ten  months  of  the  year  1,.375,927  lb.  of  uncut 
mica,  valued  at  $1,206,443,  or  nearly  double  that  of  the 
corresponding  period  of  1919.  Cut  mica  was  imported 
to  the  value  of  $l,0.")r,,l82  in  the  same  period.  Good 
mica  is  coming  not  only  from  India  but  in  increasing 


amounts  from  Brazil  and  Argentina,  and  some  also 
from  South  Africa,  China,  and  several  other  countries. 
Excepting  in  India,  standard  methods  of  grading  and 
preparation  for  market  have  not  yet  been  established, 
and  hence  the  product  is  at  a  disadvantage  in  competi- 
tion with  mica  from  India.  Exports  of  mica  during  the 
ten-month  period  were  valued  at  $242,381,  about  10 
per  cent  of  the  value  of  imports. 

Despite  the  depressed  condition  of  the  industry  as 
the  year  closed,  there  is  a  note  of  optimism  in  many 
quarters.  A  gradual  resumption  of  suspended  indus- 
trial activities  is  expected  within  the  next  few  months, 
and  with  it  a  revival  of  the  demand  for  mica  in  its 
numerous  applications.  Some  even  go  as  far  as  to 
predict  a  decided  increase  in  domestic  production  and 
imports  in  1921,  compared  with  1920.  A  more  con- 
servative view  is  that  1921  will  do  well  to  equal  1920. 

DECLINE  in  prices  OF  DOMESTIC    MICA  AT   FRANKLIN,  N.  C, 
IN  THE  LAST  QUARTER  OF   1920. 
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3x4 
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2  25 

•Publlnhed  by  pi>rmlHMlon  of  lh<-  Director  of  the  U    S    Oeoloelciil 
Survey. 


Monazite 

By  H.  C.  Meyer 

Vice-President,  Foote  Mineral  Co. 

THE  two  important  commercial  sources  of  monazite 
sand  are  those  along  the  coast  of  Brazil  from 
Victoria  north  to  Bahia,  and  the  deposits  along  the  sea- 
coast  of  Travancore,  in  southern  India.  The  purification 
of  the  sand  is  effected  on  concentrating  tables  and  finally 
by  electro-magnetic  separators.  By  this  means,  prac- 
tically all  the  quartz,  zircon,  ilmenite,  garnet,  and  other 
impurities  are  eliminated,  and  a  product  is  secured 
which  contains  over  90  per  cent  monazite,  a  cerium- 
lanthanum-didymium  phosphate. 

Monazite  sand  is  the  only  important  commercial 
source  of  thorium.  Brazilian  sand  carries  from  44  to 
6  per  cent  of  the  oxide  and  Indian  sand  runs  from  8  to 
9  per  cent.  At  one  time  there  were  numerous  small  pro- 
ducers scattered  Ihrough  the  states  of  North  and  South 
Carolina,  but  such  deposits  have  not  been  worked  for 
many  years.  An  extensive  source  is  said  to  exist  near 
Pablo  Beach,  Florida,  and  an  attempt  has  been  made  to 
work  the  deposits  on  a  commercial  scale. 

It  has  been  estimated  that  the  world's  consumption  of 
monazite  is  approximately  3,000  tons  per  annum,  all  of 
which  is  used  for  its  thorium  content,  which  is  con- 
verted into  the  nitrate.  The  only  commercial  use  of 
thorium  nitrate  is  in  the  manufacture  of  incandescent 
gas  mantles. 

The  rumor  that  the  British  government  intends  to 
return  the  Indian  deposits  of  monazite  to  Germany  may 
have  a  decided  influence  on  the  price  of  the  nitrate, 
which  remained  firm  throughout  1920.  Case  lots  con- 
taining 144  lb,  of  nitrate  sold  at  $3.75  to  $4  per  lb., 
depending  on  ((uantity.  Monazite  sand,  guaranteed 
minimum  (>  ])vr  cent  thorium  oxide,  ranged  from  $25  to 
$30  per  unit,  duty  paid.  So  far  as  is  known  no  Indian 
monazite  was  offered  in  1920  on  the  open  market  in 
this  country.  FOnormous  quantities  of  cerium,  lanthanum, 
and  didymium  are  obtained  as  byproducts  in  the  manu- 
facture of  thorium  nitrate,  but  only  a  small  portion  of 
these  so-called  cerium  residues  are  utilized  in  the  manu- 
facture of  ferrocerium. 
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Nitrates 

Prepared  by  Editorial  Staff 

AT  THE  close  of  1920  there  were  considerable  stocks 
.  of  nitrate  in  the  hands  of  producers  and  dealers, 
due  to  the  delay  of  purchases  until  the  actual  consum- 
ing season.  Prices  declined  during  the  year,  being 
quoted  in  February  at  $3.85  per  cwt.  and  in  December 
at  $3.  The  decline  has  tended  to  hold  off  consumers 
from  the  market  and  has  made  curtailment  of  produc- 
tion probable.  The  deliveries  in  the  United  States  for 
the  last  half  of  1920  are  estimated  from  advices  abroad 
at  545,000  tons,  compared  with  105,000  tons  for  a 
similar  period  in  1919.  Total  supply  in  sight  on  Dec. 
31  was  estimated  2,241,000  tons  (of  which  1,340,000 
tons  is  the  stock  in  Chile),  compared  with  2,134,000  tons 
on  the  same  date  in  1919.  The  prospects  of  a  large  in- 
crease in  consumption  are  doubtful  because  of  the  un- 
certain economic  situation. 

Chile  supplies  practically  the  entire  world  with 
nitrates,  and  has  a  Nitrate  Producers'  Association,  con- 
sisting of  about  97J  per  cent  of  the  producers,  which 
negotiates  the  sales.  Since  its  inception  on  Jan.  10, 
1919,  it  has  sold  3,285,000  tons.  About  620,000  tons' 
was  sold  outside  the  organization  during  the  same 
period.  Cost  of  production,  due  to  a  drop  in  the  price 
of  coal  and  bags  and  lower  exchange,  has  fallen  appre- 
ciably. Germany  prohibits  the  importation  of  Chilean 
nitrate  and  relies  entirely  on  domestic  production  of 
synthetic  nitrates,  which  is  greatly  encouraged  through 
financial  arrangements.  It  is  estimated  that  German 
synthetic  nitrogen  production  will  amount  to  1,250,000 
tons  for  the  year  ending  June,  1921. 


that  the  total  shipments  from  the  state  were  as  great 
as  those  in  the  peak  year  1913,  and  may  even  have  sur- 
passed them.  The  demand  for  phosphate  for  exporta- 
tion was  good,  and  many  shipments  were  made  to 
northern  Europe. 

Total  production  of  phosphate  rock  in  the  United 
States  in  1920  was  about  3,265,000  long  tons,  as  com- 
pared with  2,249,000  tons  in  1919. 

Phosphate  lands  in  the  Western  States  are  now  open 
for  leases  and  permits,  which  will  be  issued  by  the  Gen- 
eral Land  Office.  The  minimum  royalty  is  2  per  cent 
of  the  gross  value  of  the  output,  and  a  rental  of  25c.  an 
acre  will  be  charged  for  the  first  year,  50c.  an  acre  from 
the  second  through  the  fifth  year,  and  $1  per  acre  there- 
after.   No  leases  will  be  given  for  more  than  2,560  acres. 


Phosphate  Rock* 

By  R.  W.  Stone 

Geolosist.    U.   .S.   Geological  Survey,   Washington,   D.  C. 

THE  notable  feature  of  the  phosphate-rock  industry 
in  1920,  according  to  the  U.  S.  Geological  Sun-ey, 
wa.s  the  increa.se  in  production  in  the  Western  States. 
Shipments  from  Idaho  ran  from  2,000  to  3,500  tons  per 
month  in  the  early  part  of  the  year,  but  were  more 
than  8,000  tons  in  a  single  month  after  midsummer. 
About  20,000  tons  was  shipped  before  July— more  than 
in  any  previous  entire  year.  The  total  output  of  the 
Western  States  in  1920  is  estimated  at  65,000  tons,  in 
comparison  with  17,000  tons  in  1919. 

Early  in  the  year  reports  were  published  that  a  con- 
tract had  been  made  for  large  shipments  of  Idaho  phos- 
phate rock  to  Japan.  Several  hundred  tons  wore  shipped 
from  the  Idaho  field  to  Yokohoma  in  March,  .May.  and 
June,  but  regular  shipments  were  not  continued.  A 
large  part  of  the  Idaho  output  was  sent  to  jioints  on 
San  Franci.sco  Bay,  and  a  few  shipments  were  made  to 
Chicago  and  farther  ea.st.  Several  thousand  tons  was 
sent  to  Anaconda,  Mont.,  for  conversion  into  acid  pho.s- 
phate  at  the  new  fertilizer  plant  of  the  Anaconda  Copper 
Mining  Co.,  built  in  connection  with  its  smelter.  Short- 
age of  freight  cars  hami)ered  the  industry  in  Tenne.saee, 
but  the  production  of  the  old  and  .some  of  the  new  com- 
panies was  probably  con.siderably  greater  than  in  1919. 
Operation.H  in  Florida  phosphate  were  pushed  through- 
out the  year.  The  shipmenl.s  from  the  pebble  tielil  were 
probably  more  than  2,000,000  tonH,  and  it  is  estimated 

rniliiBlon  nf  Ihi-  UlrmMnr  of  ltii>  V    S    GooIokIcaI 


Potash 

By  Frederick  W.  Brown 

Secretary.  U.  S.  Potash  Producers'  Association,  Washington,  D.  C 

MOST  of  the  American  potash  plants  operated  con- 
tinuously in  1920.  Importations  of  German  and 
French  material  were  heavy  during  the  first  six  months, 
and  though  the  official  figures  are  not  available,  they 
will  undoubtedly  show  a  total  close  to  220,000  tons 
K,0.  This  is  to  be  compared  with  270,000  tons  in 
1913.  The  price  of  the  foreign  salts  held  up  to  a  level 
permitting  American  competition  until  November,  when 
price-cutting  by  both  French  and  Germans  resulted  in 
cancellations  of  many  contracts  with  American  plants 
by  the  fertilizer  companies. 

Complete  figures  of  American  production  during  1920 
are  not  available,  but  it  will  probably  amount  to  about 
40,000  tons  K,0.  This  is  considerably  below  the  normal 
capacity  of  the  plants,  which  is  at  present  close  to  75,000 
tons.  In  Nebraska,  the  weather  for  the  first  time  since 
the  plants  were  established  proved  unfavorable  for 
maximum  summer  production.  The  same  climatic  con- 
ditions also  hampered  the  Utah  companies  using  solar 
evaporation. 

At  Searles  Lake  two  companies  produced  continuouslv 
throughout  1920,  but  not  at  full  capacity,  owing  to 
changes  of  equipment  being  installed.  A  third  company, 
which  will  use  solar  evaporation  and  a  seasonal  process, 
has  about  completed  its  plant,  and  should  market  its  first 
"crop"  of  potash  in  1921.  The  large  plant  being  con- 
structed at  New  Brunswick,  N.  J.,  to  recover  potash 
from  greensand.  will  start  up  early  in  1921,  but  will  not 
come  into  full  operation  for  several  months. 

With  the  uncertainty  as  to  the  future  of  the  industry, 
new  development  has  been  limited.  Several  companies 
which  planned  to  produce  from  alunite  in  Utah  are 
waiting  for  more  stable  conditions,  and  operations  on 
Texas  brines  have  not  progressed  beyond  the  acquisition 
of  the  lakes,  either  by  lease  or  purchase.  There  has 
been  no  extension  of  the  industry  in  cement  mills,  blast 
furnaces,  sugar  factories,  or  molasses-distillery  plants, 
although  many  companies  in  these  industries  have  made 
all  preliminary  investigations  and  are  waiting  to  install 
I)otash-rpcovery  apparatus  as  soon  as  it  appears  that 
American  potash  is  to  be  protected  in  some  way  against 
the  German  syndicate.  Every  effort  is  to  be  made  to 
bring  the  situation  of  American  potash  before  Congress. 
so  that  proper  action  to  encourage  the  development  of 
the  industry  may  be  taken.  American  producers  feel 
more  than  ever  convinced  that,  with  n  brief  period  of 
protection,  the  industrj-  can  be  put  on  a  b.isis  whore  it 
need  not  fear  competition  from  any  foreign  source. 
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Precious  Stones 

By  George  F.  Kunz 

Gem  Expert.  New  York 

THE  mining  and  search  for  diamonds  and  other 
precious  stones  was  actively  pursued  in  1919  and  in 
the  first  half  of  1920,  the  extraordinary  demand  offering 
the  greatest  possible  encouragement.  In  1919  the  im- 
ports of  precious  stones  and  pearls  reached  the  enormous 
total  of  S105,273,543.  In  1920  heavy  imports  continued, 
the  total  for  the  first  nine  months  being  $63,185,739, 
a  higher  figure  than  for  any  similar  period  except  that 
of  1919.  The  decrease  applied  to  diamond  and  pearl 
imports  only,  the  value  of  other  precious  stones  showing 
an  increase  of  nearly  $4,000,000. 

The  South  African  diamond  mines  were  successfully 
worked  in  1920.  Several  new  areas  have  been  opened 
up,  notably  in  the  Postmastburg  region,  about  140  miles 
west  of  Kimberley,  where  several  productive  "pipes" 
have  been  discovered  during  the  last  two  or  three  years. 
Thlaping  farm,  on  Taung's  Reserve,  Bechuanaland, 
proved  disappointing,  as  only  7,207  carats  of  diamonds 
had  been  secured  up  to  the  end  of  June.  The  South- 
west African  fields,  formerly  exploited  by  Germany  and 
now  under  English  control,  have  been  worked  by  the 
new  owners,  the  Consolidated  Diamond  Mines  of  South- 
west Africa,  an  enterprise  in  which  some  Americans 
have  an  interest. 

In  the  Belgian  Congo,  in  1920,  the  development  in 
the  Kasai  diamond  fields  by  the  Forminiere  Co.  was 
pushed,  but  no  attempt  was  made  to  increase  the  dia- 
mond production.  About  215,000  carats  of  diamonds 
were  produced.  The  company  directed  with  satisfactory 
results  the  development  work  of  six  associated  compa- 
nies in  their  respective  concessions.  One  of  these  com- 
panies operating  in  Angola,  or  Portuguese  West  Africa, 
in   1920,   produced  approximately   100,000  carats. 

Pike  County,  Ark.,  was  exploited  for  diamonds  in 
1920,  and  mining  for  diamonds  in  the  United  States 
has  actually  begun.  The  preliminary  work  brought  to 
light  about  3,000  stones,  averaging  four-tenths  carat 
in  weight.  British  Guiana  produced  18,159  carats  of 
diamonds  in  1920. 

Sapphires  have  been  much  favored,  and  command 
higher  prices  than  ever  before.  In  the  last  twenty  years 
as  much  as  $2,000,000  worth  of  sapphires  has  come 
from  the  Montana  fields.  Queensland,  Australia,  and 
Burma  have  also  produced  many  sapphires.  The  Bur- 
mese mines  continue  to  supply  the  hulk  of  the  world's 
rubies.  Two  new  gem  minerals  are  of  interest.  Scapo- 
lite,  yellow,  transparent,  and  of  gem  quality,  has  lately 
been  found  by  Lacroix,  together  with  beryl,  euxenite, 
and  monazite,  in  a  potash-pegmatite  at  Tsarasaotra, 
Madagascar.  Fibrolitf  (sillimanitej,  susceptible  of 
being  cut  into  gems,  has  Vjeen  found  in  Burma  and 
Ceylon,  and  is  described  by  L.  J.  Spencer.  A  new  and 
interesting  find  of  precious  turquoise  has  recently  been 
reported  from  Argentina.  Jade,  the  rich  green  variety 
of  jadeite  from  liurma,  has  been  mined  to  a  greater 
extent  in  the  last  year  than  previously.  California  pro- 
duced a  number  of  the  minor  gems,  such  as  tourmaline, 
kunzite,  and  beryl.  A  new  and  promising  opal  field  was 
discovered  in  1915  .it  Stuart's  Range,  South  Au.stralia, 
and  in  1920  still  another  good  field  has  been  found  in 
Tintenbar,  not  far  fr<jiii  Sydney,  New  South  Wales.  The 
_  opals  from  Nevada,  having  a  large  water  content,  arc 
chiefly   of  value  as   mineralogical   specimens. 


Strontium 


By  J.  B.  Pierce,  Jr. 

Chief  Chemist,  Rollin  Cliemical  Corp.,  Charleston.  W.  Va. 

THE  strontium  industry  was  practically  at  a  stand- 
still during  1920,  both  as  regards  the  crude  ore, 
celestite,  and  the  manufacturing  of  strontium  products. 
So  far  as  can  be  ascertained  at  the  moment,  there  was 
no  development  or  production  of  celestite  in  this  country 
in  1920. 

It  is  reported  that  a  small  amount  of  strontianite  was 
mined  in  California.  A  small  quantity  of  celestite  was 
imported  from  England,  which  was  used  to  manufacture 
strontium  nitrate,  which  was  the  only  strontium  product 
manufactured  in  the  United  States  in  the  year  under 
i-eview.    No  figures  are  available  for  1920  production. 


Sulphur  and  Pyrites 

By  Arthur  E.  Wells 

Metallurgist,  New  York 

THE  use  of  brimstone  for  the  manufacture  of  sul- 
phuric acid  was  even  more  widely  practiced  in 
1920  than  in  1918  and  1919,  and  present  indications  are 
that  all  acid  plants  situated  at  any  distance  from  the 
seacoast  will  continue  for  several  years  at  least  to  find 
brimstone  the  more  economical  material.  Any  general 
competition  between  brimstone  and  Spanish  pyrites 
which  was  active  during  the  first  half  of  1920  will 
probably  be  confined  to  the  sea-coast  districts.  After 
some  months  of  active  competition  with  brimstone,  the 
delivery  of  Spanish  pyrites  was  greatly  hindered  and 
nearly  completely  eliminated  during  the  latter  half  of 
the  year,  because  of  strikes  and  transportation  difficul- 
ties in  Spain.  As  these  conditions  are  gradually  being 
remedied,  it  is  expected  that  the  Spanish  pyrites  will 
make  its  reappearance  early  in  1921,  in  even  larger 
tonnage  than  during  the  first  part  of  1920. 

To  meet  the  price  of  brimstone  during  1920,  Spanish 
pyrites  has  been  sold  at  seaboard  for  as  low  as  12 
and  13c.  per  unit  of  sulphur  contained,  which  approaches 
closely  the  pre-war  price  for  that  material  and  is  equiv- 
alent to  $16  to  $18  per  ton  of  brimstone.  Most  of  the 
domestic  pyrites  producers  in  the  East  have  not  been 
able  to  meet  the  low  prices  at  which  brimstone  and 
Spanish  pyrites  have  been  sold,  and  operations  have  been 
greatly  curtailed  or  in  many  cases  completely  stopped. 
The  present  outlook  for  the  domestic  pyrites  producer 
is  not  encouraging,  for  only  in  a  few  special  cases 
where  high-grade  lump  pyrites  can  be  produced  cheaply 
and  immediately  adjacent  to  inland  acid  plants  is  there 
any  field  for  the  domestic  pyrites  in  competition  with 
the  cheap  and  at  present  plentiful  brimstone,  or  the 
potentially  enormous  supply  of  cheap  Spanish  pyrites. 
As  producers  of  brimstone,  the  Texas  Gulf  Sulphur 
Co.,  at  Matagorda,  Tex.,  has  taken  the  lead,  maintaining 
a  steady  output,  averaging  more  than  2,500  tons  per 
day,  and  accumulating  a  stock  of  approximately  800,000 
tons.  The  Union  Sulphur  Co.,  at  Sulphur,  La.,  was  prac- 
tically closed  down  during  many  months  of  1920,  and 
on  resuming  operations  later  in  the  year,  experienced 
.some  difficullies  in  production,  and  has  not  as  yet 
returned  to  a  pre-war  normal  production.  In  filling 
orders  during  1920  the  Union  Sulphur  Co.  shipped  from 
its  accumulated  slock,  which  in  1918  and  1919  amounted 
to  over  1,000,000  tons.  The  Freeport  Sulphur  Co.,  at 
Freeport,  Tex.,  has  been  producing  700  tons  per  day. 
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The  prices  for  brimstone  have  been  irregular,  aver- 
aging around  $14  at  the  mines,  though  considerable 
tonnages  were  sold  for  much  less,  even  as  low  as  $10 
per  ton.  With  these  prices,  the  sulphuric-acid  industry, 
except  for  some  sea-coast  plants  which  have  extensive 
pyrites  burning  equipment,  will  probably  continue 
largely  on  a  brimstone  basis. 


Talc  and  Soapstone* 

By  Raymond  B.  Ladoo 

Mineral   Technologist,    U.    S.    Bureau   of   Mines 

THE  talc  industry  was  active  in  1920.  Preliminary 
estimates  for  the  year  indicate  a  production  of  over 
200,000  tons,  valued  at  more  than  $2,200,000,  which  will 
exceed  that  of  any  previous  year,  both  in  tonnage  and  in 
value.  Imports  of  talc  were  heavy,  and  probably  totaled 
over  24,000  tons,  with  a  value  in  excess  of  $47.5,000. 
The  largest  total  of  imports  in  any  previous  year  was 
18,882  tons,  in  1916,  and  the  largest  value  was  $269,497, 
in  1917.  About  70  per  cent  of  the  imported  talc  came 
from  Canada,  about  20  per  cent  from  Italy,  about  8.5 
per  cent  from  France,  and  the  remainder  from  England, 
Austria,  British  West  Indies,  Denmark,  Germany,  and 
Sweden. 

In  the  United  States,  Vermont  easily  leads  in  tonnage 


and  possibly  in  value,  with  a  production  of  over  94,000 
tons,  valued  at  over  $830,000.  New  York  stood  second; 
but,  although  no  figures  are  available,  it  is  probable  that 
production  was  not  much  larger  than  in  1918,  when 
about  71,000  tons,  valued  at  about  $900,000,  was  mined 
Though  Vermont  production  is  increasing,  that  of  New 
York  seems  to  be  declining.  Talc  production  in  Califor- 
nia was  probably  the  largest  ever  reached.  Several 
companies  have  been  operating  to  capacity,  and  one  com- 
pany reports  production  increased  from  3,200  tons  in 
1919  to  8,000  tons  in  1920.  Production  in  the  South  was 
small,  but  may  show  some  increase  over  1919. 

Prices  on  the  average  increased  10  to  15  per  cent, 
individual  companies  reporting  from  0  to  25  per  cent 
increases.  Demand  was  strong  until  November,  with 
orders  unfilled  owing  to  car  shortage.  Little  new 
business  was  booked  after  November,  many  consumers 
withdrawing  from  the  market  and  withholding  contracts 
for  1921.  Producers  are  now  either  stocking  finished 
talc  or  working  part  time.  Although  some  mill  expan- 
sion is  under  consideration,  the  outlook  for  1921  if 
uncertain. 

Soapstoiw — Little  information  on  production  is  avail- 
able, but  probably  there  was  some  increase  over  191&. 
due  to  the  large  volume  of  building  contruction  during 
the  early  part  of  the  year.  At  the  close  of  1920  the 
demand  was  poor. 


Arizona 


By  Chas.  a.  Mitke 

Consult  ill);  Mining   Engineer,    Bisbee.   Ariz 

IT  HAS  BEEN  estimated  that  Arizona  produces  over 
40  per  cent  of  the  copper  mined  in  the  United  States. 
Over  one-half  of  this  amount  comes  from  the  low- 
grade  or  so-called  porphyry  deposits.  Most  of  the  silver 
and  gold  is  derived  from  copper  ores,  and  may,  there- 
fore, be  classed  as  byproducts. 

At  the  beginning  of  1920,  sales  of  copper  metal  were 
fairly  satisfactory,  and  it  was  hoped  that  production, 
which  approximated  50  to  70  per  cent  at  that  time, 
might  possibly  be  increased  to  normal  by  the  end  of  the 
year.  Unfortunately,  reversal  of  economic  conditions 
necessitated  further  curtailments  and  reductions  in 
wages,  and  many  of  the  small  producers  were  forced 
to  close  down. 

Practically  all  of  the  larger  companies  have  from 
one  to  six  months'  production  of  unsold  copper  on  hand, 
which  in  some  instances  has  required  the  borrowing 
of  considerable  sums  of  money  in  order  to  continue 
operating.  As  most  of  this  copper  was  produced  under 
conditions  of  high  wages  and  high  costs  of  supplies,  the 
present  market  price  of  the  metal  is  inadeipiate  to  bal- 
ance the  cost  of  production. 

Labor  conditions  in  the  state  during  1920  were  satis- 
factory. The  recent  advances  in  freight  rates  will  in- 
volve an  appreciable  increase  in  the  net  cost  of  copper, 
80  much  so  that  relief  Is  being  sought  through  the  pro- 
posed construction,  by  h  company  representing  a  num- 
ber of  the  copper  interests  in  the.  state,  of  a  railroad 
from  the  town  of  Ajo  to  a  port  on  the  (lulf  of  Lower 
California.  This  line  would  be  a  continuation  nf  the 
present  railroad  from  (Ilia  Bond  (on  the  main  line  of 
the  Southern  I'acific)  to  the  mining  town  of  Aju,  where 
the   New  Cornelia   Copper   Co.    is  8ituated,   and   would 
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offer  water  transportation  from  the  proposed  port- 
through  the  Panama  Canal,  to  the  refineries  in  the 
East.  A  local  powder  factory  is  under  construction  at 
Land  Station,  eleven  miles  southeast  of  Benson,  and 
connected  with  the  E.  P.  &  S.  W.  It  is  proposed  tc 
obtain  a  large  proportion  of  the  necessary  sulphuric 
acid  from  an  acid  plant  which  this  same  company  is 
erecting  near  the  Calumet  &  Arizona  smelter  at 
Douglas. 

Under  new  construction  work  may  be  placed  the  new 
concentrator  which  the  Copper  Queen  branch  of  the 
Phelps  Dodge  Corjioration  is  building  for  the  treat- 
ment of  the  company's  Sacramento  Hill  ores.  This  is 
to  have  a  capacity  of  approximately  4,000  tons  per  day 
and  will  be  completed  within  1921.  During  1920  the 
Iron  Cap  Copper  Co.  at  Copper  Hill  also  completed  the 
construction  of  a  400-ton  mill.  The  exceptional  feature 
about  this  mill  is  the  high  recovery  attained,  at  times 
averaging  over  90  per  cent. 

A  large  percentage  of  the  big  companies  in  the  state 
are  engaged  in  shaft  work.  The  Copper  Queen  is  deep- 
ening, enlarging,  and  concreting  its  Dallas  shaft,  with 
the  purpose  of  ultimately  nniking  it  the  main  hoisting 
shaft  for  the  entire  group  of  Copper  Quoen  mines.  The 
company  has  also  completed  sinking  operations  on  its 
C.  &  C.  .shaft,  which  work  was  undertaken  with  the 
object  of  developing  an  abundant  water  supply  for  the 
new  mill.  The  Calumet  &  Arizona  is  sinking  the  Junc- 
tion shaft  to  the  2,300-ft.  level  and  continuing  the  sink- 
ing and  concreting  of  the  new  Campl)cll  shaft.  The 
mines  along  the  Old  Dominion  lode,  that  is  the  Old 
Dominion,  Arizona  Commercial,  and  Iron  Cap  Cojiper 
Co.,  have  all  been  engaged  in  deepening  their  shafta, 
with  a  view  to  exploring  the  vein  at  lower  levels. 
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In  the  Miami  district,  the  Miami  Copper  Co.  is  com- 
pleting its  new  crushing  plant  at  its  No.  5  shaft,  which 
will  then  become  the  main  hoisting  shaft.  Considerable 
construction  work  has  also  been  done  by  the  United 
Verde  Extension  at  its  smelter  at  Clemenceau,  and  also 
by  the  United  Verde  Copper  Co.  at  Clarkdale. 

Progress  has  been  made  in  exploratory  work  in  the 
various  mines  in  the  Jerome  district.  A  steam-shovel 
plant  was  in  operation  during  1920  at  the  United  Verde, 
by  which  the  overburden  and  slag  dump  over  the  old  fire 
district  is  being  removed,  with  the  object  of  reaching 
the  high-grade,  as  well  as  lower-grade,  ores  which  are 
sealed  within  the  old  fire  districts.  The  United  Verde 
Extension  has  been  exploring  its  1,500  and  1,600  levels 
to  develop  the  confines  of  the  ore  on  these  horizons. 

Steam-shovel  operations  at  Sacramento  Hill,  Bisbee, 
have  been  carried  so  far  that  the  waste  capping  is 
nearly  all  removed,  so  that  ore  could  be  mined  during 


operations   in    1921,   upon   the  completion   of  the   mill. 

Worthy  of  inclusion  among  the  achievements  of  1920 
is  the  successful  mining  of  the  ore  in  the  Coronado 
mine,  of  the  Arizona  Copper  Co.,  under  mine  fire  condi- 
tions. Even  though  a  large  fire  exists  in  the  timbered 
mat,  through  the  use  of  the  pressure  system  of  mine 
ventilation  the  mine  has  been  kept  in  continuous  oper- 
ation. Exploration  work  is  also  being  carried  on  in  the 
deeper  workings  of  the  Magma  Copper  Co.,  Superior  & 
Boston,  Inspiration,  Ray  Consolidated,  Miami  Copper 
Co.,  and,  indeed,  in  a  majority  of  the  larger  companies 
of  the  state. 

Considerable  experimental  work  has  been  done  by  the 
Miami  Copper,  Inspiration  Copper,  Arizona  Copper  Co., 
and  the  New  Cornelia  Copper  Co.  in  the  treatment  of 
mixed  ores.  Satisfactory  results  have  been  obtained 
through  the  use  of  a  combination  of  leaching  and 
flotation. 


Montana 


By    F.   A.    LiNFORTH 

Assistant  Geologist,  Anaconda  Copper  Mining  Co.,  Butte.  Mont 


DURING  1920  the  copper  mines  of  Montana  were 
operated  at  40  to  50  per  cent  of  their  normal 
production,  and  the  silver  mines  generally  oper- 
ated at  full  capacity,  but  most  of  the  gold  mines  were 
forced  to  close.  Butte  was  the  center  of  activity,  as 
usual.  Although  harassed  by  labor  difficulties  and 
unfavorable  market  conditions,  the  copper  mines  were 
worked  through  the  year. 

The  Anaconda  Copper  Mining  Co.  operated  at  an 
average  of  50  per  cent  capacity  and  mined  1,800,000 
tons  of  copper  ore,  435,000  tons  of  zinc  ore,  and  65,000 
tons  of  manganese  ore.  Development  work  on  all  levels 
was  carried  on  as  usual,  and  shaft  sinking  reached  a 
new  depth  of  3,950  ft.  at  the  Steward  mine.  High- 
grade  copper  ore  consisting  of  chalcocite  and  bornite 
was  encountered  at  the  3,850  point,  which  is  a 
significant  discovery  in  that  there  is  no  change  in 
mineralogical  relations  after  an  increment  of  650  ft. 
below  good  ore  on  a  relatively  deep  level. 

At  the  Washoe  reduction  works,  at  Anaconda,  a  fifty- 
ton  experimental  plant  for  treating  phosphate  rock  was 
built  and  is  now  operating.  The  Anaconda  company's 
plant  at  Great  Falls  operated  its  zinc  refinery  through- 
out the  year,  as  well  as  the  rod  and  wire  mill.  There 
was  also  some  production  of  ferromanganese. 

The  North  Butte  company  operated  its  Granite 
Mountain  and  Speculator  shafts  throughout  1920, 
developing  and  mining  at  about  75  per  cent  of  its  normal 
rate.  Work  was  done  on  all  the  deeper  levels  down  to 
the  3,400,  and  further  extension  of  the  3,600  will  be 
undertaken.  The  company  also  continued  the  extensive 
development  program  at  its  east  side  property.  Long 
cro.sscuts  were  run  from  the  Sarsfield  .shaft  on  the 
900  level,  and  some  raising  was  done.  The  East  Butte 
company  operated  the  Pittsmont  mine  at  about  two- 
thirds  normal  rate,  producing  about  10,000  tons  per 
month.  Developmfrit  work  was  done  largely  on  the 
1,500  and  1,800  levds.  The  smelter  treated  the  com- 
pany's own  ore,  together  with  the  entire  output  of 
the  Davis-Daly  company's  Colorado  mine,  making  a 
total  of  1,500,000  lb.  of  copper  per  month,  or  about  75 
per  cent  of  normal  production. 


Operations  at  the  Black  Rock  mine  of  the  Butte  & 
Superior  company  were  curtailed  to  about  two-thirds 
of  normal  capacity,  but  the  usual  grade  of  zinc  ore 
was  mined  throughout  1920.  New  development  work 
extended  to  the  2,300  level,  and  the  shaft  is  now  being 
sunk  to  the  2,600.  The  Elm  Orlu  Mining  Co.  operated 
its  Elm  Orlu  mine  at  the  rate  of  750  tons  per  day, 
or  about  75  per  cent  of  normal,  throughout  1920.  Work 
was  done  on  all  deeper  levels  to  the  2,600.  The  ore 
was  largely  zinc,  but  some  copper  was  mined,  all  of 
which  was  treated  at  the  Timber  Butte  mill,  together 
with  a  large  tonnage  of  copper  tailings,  so  that  the 
mill  had  an  active  campaign  for  the  year.  This  com- 
pany also  sank  the  Travona  shaft  to  the  1,500  level, 
and  explored  the  "ancient  vein"  at  this  depth. 

The  Davis-Daly  company  reached  the  2,700  level  at 
the  Colorado  mine,  and  crosscut  to  the  orebody  which 
has  been  developed  and  mined  on  levels  above.  Drift- 
ing is  now  in  progress  at  this  point,  and  regular  ship- 
ments are  still  being  made  to  the  East  Butte  smelter. 
The  Tuolumne  Copper  Co.  mined  and  made  shipments 
of  about  100  tons  of  copper  ore  per  day  from  levels 
between  the  800  and  1,200.  Development  work  was 
actively  carried  on  during  the  first  half  of  the  year, 
but  not  much  was  done  during  the  latter  part.  How- 
ever, the  Main  Range  shaft  is  now  being  sunk  from 
the  1,200  to  1,600,  where  crosscuts  and  drifts  will  be 
driven.  The  Tuolumne  company  has  installed  the  fir.st 
successful  heavy-duty  centrifugal  pumping  plant  in 
the  state.  The  installation  consists  of  a  ten-stage 
machine  which  raises  500  gal.  per  minute  against  a 
1,200-ft.  head. 

For  a  portion  of  1920,  the  Barnes-King  Development 
Co.  operated  its  North  Moccasin,  Piegan-Gloster  and 
Shannon  mines,  together  with  exploratory  work.  In 
May,  however,  the  Piegan  Gloster  was  forced  to  close. 
It  is  significant  that  this  mine,  prol)ably  the  most' 
important  gold  mine  in  the  state,  could  no  longer  stem 
the  tide  of  increasing  costs.  The  North  Moccasin 
property  ceased  to  operate  in  September,  but  was  put 
in  the  hands  of  lessees  at  that  time,  and  is  now  being 
worked  by  them.      At   the  Shannon   mine,  about  2,500 
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tons  per  month  was  mined  and  treated  throughout  the 
year.  The  total  dividends  of  the  Barnes-King  company 
to  date  amount  to  $440,000. 

Clancy  District — This  famous  old  high-grade  silver- 
mining  district  enjoyed  a  period  of  considerable  activ- 
ity in  1920,  and  nearly  all  the  mines  were  worked  to 
capacity.  The  Liverpool  made  regular  shipments  of 
silver  ore  from  its  750  level.  The  Free  Coinage  mine 
of  the  Amalgamated  Silver  Mines  Co.  sank  its  shaft 
from  the  250  to  350  level  and  opened  new  drifts  there. 
It  shipped  high-grade  silver  ore  throughout  the  year. 
The  Little  Nell  mine  is  sinking  its  shaft  from  the 
450  level.  Development  work  was  carried  on  at  several 
other  small  properties.  The  Legal  Tender  mine  was  not 
operated  during  the  year,  but  undoubtedly  will  be  as 
soon  as  new  financing  can  be  arranged.  The  ore  from 
the  Clancy  district  consists  of  lead  and  zinc  sulphides 
with  silver  content  from  125  to  150  oz.  per  ton.  Ore 
is  mined  from  narrow  fissures,  and  even  outside  the 
limits  of  the  main  ore  shoots  assays  from  25  to  35  oz. 
silver. 

Neihart  District — The  principal  operators  at  Neihart 
were  the  Cascade  Silver  Mines  and  Mills  and  the  Ripple 
mine.  The  mill  at  the  Cascade  property  worked  nearly 
all  the  year  treating  silver  ore.  The  Ripple  mine 
shipped  chiefly  the  broken  ore  left  in  the  stopes  by 
early  operators,  but  it  is  closed  now. 


Basin-Wickes-Corbin — There  was  considerable  activ- 
ity in  the  old  silver  mines  of  this  district.  The  famous 
old  Alta  mine  has  installed  a  new  electrically  driven 
compressor,  and  has  done  development  work  which 
reaches  points  500  ft.  below  the  old  openings.  Drifting 
is  now  in  progress  at  this  depth.  The  Corbin  Copper 
King  has  prepared  to  start  active  operations  about 
April  1  of  next  year.  The  Jib  mine,  at  Basin,  worked 
throughout  the  year  on  levels  down  to  the  300.  Its 
ore  is  a  complex  sulphide,  but  has  exceptionally  good 
gold  content  in  short  shoots.  Probably  the  most  impor- 
tant development  in  this  district  is  the  Mount  Washing- 
ton mine  of  the  Angelica  Mining  Co.  A  large  tonnage 
of  lead  and  zinc  sulphides,  with  satisfactory  silver 
content,  has  been  developed.  A  mill  will  be  built  this 
spring. 

The  Boston  &  Montana  Development  Co.  had  an  active 
year  at  its  property  at  Elkhorn.  The  company  com- 
pleted a  twenty-six-mile  narrow-gage  railroad  from 
Divide  to  the  mine  and  is  building  a  500-ton  mill.  The 
development  work  on  the  mine  was  carried  on  through- 
out the  year. 

The  Champion  mine,  in  the  Oro  Fino  district,  near 
Deer  Lodge,  cut  a  vein  in  its  long  tunnel  which  con- 
tained 600  oz.  silver  ore  in  a  short  shoot.  Further 
development  has  disclosed  considerable  milling  ore,  and 
a  150-ton  mill  is  being  built. 


D 


Mining  in  Michigan 

By  D.  E.  A.  Charlton 

Manairing  Editor  Engmeering  nnd  Mining  Journal 

ESPITE  several  handicaps,  including  strikes,  the  shaft  pockets,  which  are  on  alternate  levels,  ore 
transportation  difficulties,  and  fuel  shortage  from  intermediate  levels  being  transferred  to  the 
throughout   1920,   iron-ore  shipments  from  the     pockets   through   raises   near  the  shaft.     The   Holmes 


Michigan  ranges  were  higher  than  in  1919  and  consti- 
tuted a  little  over  one-third  of  the  total  iron  ore  pro- 
duced   in    the    Lake    Superior    district. 

The  principal  item  of  interest  on  the  Marquette  Range 
was  the  purchase  by  Henry  Ford  of  the  holdings  of 
the  Michigan  Land  &  Iron  Co.,  the  lands  being  dis- 
tributed over  Marquette,  Iron,  and  Dickinson  counties. 


mine  increased  its  production  and  the  Salisbury  and 
Angeline  mines  maintained  about  the  same  output  as 
in  1919.  In  the  Gwinn  district,  the  Austin  mine  re- 
mained idle,  and  the  Princeton  mine  has  been  practically 
closed  while  changes  are  being  made  in  hoisting  equips 
ment.  A  new  hoist  and  engine  house  are  being  erected 
and  a  .second  skip  will  be  put  in  the  shaft.    The  Stephen- 


The  only  proven  mine  of  the  concession  is  the  Iniperial,     son  mine,  which  was  unwatered  in  December,  1919,  was 


formerly  operated  by  the  Cleveland-Cliffs  Iron  Co.  and 
situated  at  Michigamme.  The  Ford  interests,  which  are 
now  preparing  to  operate  this  property,  which  has  been 
idle  for  some  time,  have  established  an  office  at  Iron 
Mountain. 

Operations  at  most  mines  on  the  Marquette  Range 
were  normal,  excepting  the  Breitung  properties,  which 
curtailed  to  a  considerable  extent  and  toward  the  later 
part  of  the  year  were  reorganized  as  the  Marquette 
Ore  Co.,  with  John  W.   Dougherty  as  president.     The 


reopened  in  1920.  The  Gwinn,  Francis,  and  Gardner- 
Mackinaw  mines  maintained  their  usual  production,  but 
operations  were  curtailed  in  December.  At  the  Republic 
mine,  at  Republic,  hoisting  at  the  Pascoe  shaft  has  been 
discontinued,  and  all  ore  is  now  taken  out  through  No. 
9  shaft.  The  usual  production  was  maintained,  and  new 
ore  was  developed. 

During  1920  the  Gogebic  Range  shipped  it-?  record 
tonnage,  which  was  about  eight  million.  Some  explora- 
tion   was   done — principally    by    the   Jones   &   Laughlin 


Rolling  Mill  mine  of  Clement  K.  Quinn  &  Co.  has  be-  company,  on  the  eastern  end  of  the  range— but  develop- 

come    one    of    the    large    operations    of    the    district,  ment  was  largely  confined  to  the  mining  of  orelmdies 

Shipments  approximating  .'500,000  tons  were  made  dur-  previously  discovered.     The   McKinney   Steel   Co.  com- 

ing  the  season.  pleted  a  general  office  building  near  the  Ironton  mine  at 

The    mines    of    the    Cleveland-Cliffs    Iron    (O.    were  Bes.semor.  and  also  completed  and  put  into  operation  one 

worked  to  capacity  during  the  greater  part  of  1920,  the  of  the  most  modern  engine  houses  in  the  Lake  Superior 

Negaunee  mine  being  the  largest  producer.     The  Maa«  district.      The    plant    is    electrically    equipped    with    a 


and  the  Athens  increased  their  i)roduction  ami  the 
South  Jackson  pit  i)n)duced  over  60,000  tons  of  low- 
grade  ore,  mined  by  steam  shovel.  The  Maas  mine  put 
in  a  large  storage  .sump,  and  the  Negaunee  niiiu'  built 
a  new  pump  house,  which  was  lined  with  melni  lath 
covered    with    "gunite."      The    Athens    mine   coniplotod 


L.SOO-hp.  Ilgner  set,  with  a  40-ton  flywheel  which  serves 
the  ore  skips  and  a  l,G50-hp.  hoi.st  motor  which  serves 
the  cage.  The  Oliver  Iron  Mining  to.  h.xn  flnished 
thirty-five  of  the  fifty  new  dwellings  at  it.s  Puritan 
mine  and  has  also  completed  the  new  "H"  Tabst  ver- 
tical   shaft    to   the   26th   level— a   depth    of   2.040   ft.— 
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and  erected  a  permanent  steel  head  frame.  Automatic 
stokers  of  the  Westinghouse-Taylor  type  have  been  in- 
stalled at  the  Pabst  mine  power  house,  and  from  the 
same  power  plant  transmission  lines  have  been  laid 
underground  in  conduit  to  all  of  the  Oliver  properties 
west  of  the  Pabst.  A  surface  transmission  line  on 
steel  towers  has  been  completed  east  of  the  Pabst  to 
the  Davis  and  Puritan  mines.  The  Yale  mine  of  the 
Charcoal  Iron  Co.  at  Bessemer  cut  wages  20  per  cent 
on  Dec.  1.  The  Steel  &  Tube  Co.  laid  oft  a  total  of 
200  men  from  its  Anvil  and  Newport  mines.  The  No. 
1  shaft  at  the  Windsor  mine  of  Pickands,  Mather  & 
Co.  has  been  .shut  down,  although  all  men  laid  off  have 
been  transferred  to  other  mines  of  the  same  company 
or  employed  by  other  companies. 

Little  attempt  was  made  during  1920  to  discover  ore 
on  new  properties  on  the  eastern  end  of  the  Menominee 
Range.  However,  the  Escanaba  Exploration  Co.  did 
some  drilling  near  Escanaba  and  encountered  an  iron- 
bearing  formation  about  twenty-five  miles  east  of 
Waucedah,  which  is  the  most  easterly  point  at  which 
mining  has  been  done  on  the  Menominee  Range.  No 
ore  was  discovered.  The  Peninsular  Power  Co.,  finding 
that  its  plants  at  Iron  Mountain  and  Florence  were 
inadequate  to  supply  the  demands  placed  upon  them,  is 
building  a  new  plant  on  Pine  River,  a  few  miles  south- 
east of  Florence.  The  electrification  of  the  Aragon 
mine  has  been  completed,  and  all  equipment,  with  the 
exception  of  the  hoist,  is  now  operated  by  electricity. 
At  the  Loretto  mine  an  electrically  driven  compressor 
and  hoist  were  installed. 

The  Iron  River-Crystal  Falls  district  was  active  in 
1920,  owing  to  a  good  demand  for  the  ores  produced, 
which  are  generally  high  in  phosphorus  and  desirable 
for  the  manufacture  of  foundry  iron.  Owing  to  the 
car  shortage  during  the  first  part  of  the  season,  ship- 
ments were  held  up  to  such  an  extent  that  many  of 
the  mines  were  unable  to  clean  up  their  stockpiles. 
There  was  a  distinct  labor  shortage  during  the  first 
eight  months  of  1920,  but  the  supply  remained  ample 
during  the  rest  of  the  year.  The  Cleveland-Cliffs  Iron 
Co.  reopened  its  Spies  mine  and  also  acquired  a  lea.se 
to  the  Virgil  mine,  an  adjoining  property  owned  by 
the  Wickwire  Mining  Co.  Shaft  sinking  was  in  progress 
at  the  following  mines:  Homer,  Davidson,  No.  2  and 
No.  4  shafts;  Chicagon,  Cardiff,  Hiawatha,  Dober, 
Zimmerman,  and  Berkshire.  The  Cardiff  mine  Installed 
electrical  equipment  and  erected  a  steel  headframe,  and 
at  the  Rogers  mine  electrical  pumps  were  placed  under- 
ground. Pickands.  Mather  &  Co.  reopened  their  Baltic 
and  Fogerty  mines  and  also  took  over  the  Amasa-Porter 
mine,  formerly  controlled  by  the  Nevada  Mining  Co. 
The  McKinney  Steel  Co.  electrified  its  equipment  at  the 
Richards  and  Tobin  mines,  at  Crystal  Falls. 

In  a  review  of  copper  mining  conditions  in  Michigan 
during  1920,  James  .MacNaughton,  vice-president  and 
general  manager  of  the  Calumet  &  Hecla  Mining  Co., 
writes  a.s  follows : 

"It  is  with  unintentional  irony  that  the  editor  of  the 
Enfiincerind  avd  Mininn  Journal  asks  that  the  review 
of  the  copper  imluslry  of  the  Lake  Superior  district  be 
limited  to  sixtefii  hundred  words.  Oars  requires  no 
such  length,  for  this  year  it  is  'the  short  and  simple 
annals  of  the  poor.' 

"The  hi.story  of  the  district  for  the  last  two  years  is 
mo.st  graphically  portrayed  in  the  report  of  the  Mine 
Inspector.     In  the  Hf)ut'hton  County  mines  for  the  year 


ending  Oct.  1,  1918,  there  were  employed  underground 
an  average  of  12,650  men.  In  1919  this  had  dropped  to 
7,865,  and  in  1920  to  6,082,  being  ju.st  three-eighths  of 
the  number  employed  in  1916.  That  production  has  not 
fallen  proportionately  is  due  to  the  lack  of  exploration 
and  development  and  to  the  continuous  introduction  of 
labor-saving  devices,  beginning  with  the  one-man  drill 
and  extending  to  power  tramming,  and  more  recently 
to  the  installation  of  power  scrapers  and  other  loading 
devices. 

"One  by  one  the  weaker  companies  have  succumbed  to 
scarcity  of  labor,  carrying  with  it  decreased  production 
and  increased  costs,  all  in  the  face  of  a  lowering  copper 
market  and  decreasing  demand.  The  increase  in  the 
cost  of  coal  alone  has  added  a  burden  of  over  1  cent  per 
pound  of  copper  produced,  and  the  sharp  falling  off  in 
price  of  copper  in  October  has  wiped  out  any  possi- 
ble profit  for  the  companies  other  than  Champion, 
Ahmeek,  and  Mohawk. 

"The  most  hopeful  development  in  the  way  of  saving 
labor  and  reducing  costs  has  been  in  the  use  of  mechan- 
ical scrapers  for  bringing  the  ore  down  the  stopes  into 
the  tram  cars.  Mechanical  loaders  of  various  types 
have  been  experimented  with  for  some  years,  and  with 
varying  degrees  of  success,  but  the  weight  and  the 
initial  cost  were  such  as  to  make  their  extensive  installa- 
tion problematical,  allowing  for  the  most  favorable 
development  with  use.  The  scraper  seems  to  meet  the 
problem  nicely.  It  is  easily  transported  from  place  to 
place,  is  simply  rigged,  requires  no  skill  to  operate,  and 
makes  possible  as  laborers  a  class  physically  incapable  of 
the  former  work  of  the  trammer.  It  is  being  installed 
as  rapidly  as  possible  in  all  mines  where  the  dip  of  the 
lode  requires  handling  of  the  "rock"  in  the  stopes,  and 
when  the  copper  mai-ket  improves  the  normal  output  can 
be  resumed  with  decidedly  fewer  trammers.  The  old 
type  of  trammer  required  physical  qualifications  such 
that  the  supply  has  been  decidedly  limited  in  recent 
years,  and  the  big  hope  for  the  scraper,  whether  it 
reduces  costs  or  not,  lies  in  the  widening  of  the  field  of 
available  labor. 

"Other  developments  underground  have  not  been  note- 
worthy. The  plans  of  the  Quincy  and  of  the  Calumet  & 
Hecla  for  working  at  great  depth  are  being  carried 
forward  with  an  apparent  optimism  not,  in  my  judg- 
ment, warranted  by  present  conditions.  Values  at  depth 
are  not  falling  rapidly,  but  operating  costs  are  mount- 
ing steadily,  and  the  point  where  outlay  will  overtake 
income  is  hard  to  establish  in  advance  because  of  the 
multitude  of  fluctuating  conditions. 

"The  mills  and  smelters  of  the  district  have  introduced 
no  startling  features.  Neither  leaching  nor  flotation  has 
been  extended.  The  Mass,  Franklin,  Lake,  and  Osceola 
.stamp  mills  are  shut  down  and  the  old  Tamarack  has 
been  demolished.  In  its  place  is  being  erected  a  plant 
to  treat  the  accumulated  conglomerate  sands  by  the 
process  develoi)C(i  at  the  Calumet  &  Hecla  plant  at  Lake 
Linden. 

"As  1920  closes,  the  industry  is  facing  the  worst  crisis 
in  its  history.  The  richer  mines  are  increasing  produc- 
tion to  lower  their  costs,  and  the  leaner  ones  are  either 
closing  down  entirely  or  radically  reducing  their  non- 
producing  forces.  Wages  have  been  lowered,  but  high- 
priced  supplies,  iiarticularly  coal,  must  be  reckoned  with 
for  at  least  six  months  more.  If  the  district  is  to  hold 
its  place  as  one  of  the  important  producing  centers,  the 
results  must  come  through  an  increased  price  for  the 
commodity." 
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Alaska 


By  George  J.  Young 

Western   Editor,   Engineering   and   Mining  Journal 


A  LASKA  is  recovering  from  the  conditions  imposed 

L\  by  the  war.  Experienced  miners  and  common 
X  A.  labor  have  been  short,  but  labor  conditions  are 
improving.  The  white  population  is  gaining.  Despite 
depression,  the  gold-mining  industry  is  active  in  south- 
eastern Alaska.  Long  a  bureaucratic  football,  there  is 
a  hope  that  the  change  to  a  more  direct  and  sjin- 
pathetic  control  of  Alaska's  internal  affairs  is  close  at 
hand.  Steps  to  secure  legislative  authority  for  an 
Alaska  Development  Board  have  been  taken,  and  the 
President  has  appointed  an  interdepartmental  Alaska 
committee. 

The  visit  of  Secretary'  of  the  Interior  John  Barton 
Payne,  and  the  Secretary  of  the  Navy,  Josephus  Daniels, 
resulted  in  the  approval  of  the  report  of  the  Alaska 
Advisory  Committee,  which  recommended  lowering 
freight  and  passenger  rates  and  improvement  of  trans- 
portation and  mail  service;  concentration  and  co-ordina- 
tion of  Federal  control  of  Alaskan  lands  and  resources 
under  an  Alaska  Development  Board ;  co-ordination  of 
Federal  road  construction  and  the  development  of  plans 
for  a  comprehensive  system  of  roads  and  trails ;  investi- 
gation of  the  commercial  feasibility  of  a  copper 
smelter;  and  immediate  development  of  a  wood-pulp 
industrj'.  Oliver  C.  Ralston,  of  the  U.  S.  Bureau  of 
Mines,  reported  in  November  adversely  upon  the  loca- 
tion of  a  copper  smelter  in  Alaska  under  present 
conditions,  and  recommended  concentration  mills  or 
hydrometallurgical  plants  at  the  mines  as  the  logical 
solution  of  existing  difficulties. 

The  U.  S.  Geological  Surv'ey  reports  the  value  of  the 
1920  mineral  production  as:  Gold,  $7,856,000:  copper, 
$12,400,000;  silver,  $900,000;  platinum  and  allied  metals. 
$80,000;  tin,  $20,000;  lead,  $142,000;  coal,  $380,000. 
and  miscellaneous,  $148,000;  or  a  total  of  $22,070,000, 
again.st  $19,620,913  in  1919.  Gold  production  from 
placers  is  estimated  at  $3,630,000,  as  again.st  $4,970,000 
in  1919.  In  1920,  twenty-two  gold  dredges  operated, 
of  which  seventeen  were  in  the  Seward  Peninsula.  In 
lode  mining  fifteen  mines  and  five  prospects  were 
operated,  which  produced  3,270,000  tons  of  ore,  from 
which  $4,360,000  gold  and  100,000  oz.  of  silver  were 
recovered,  slightly  less  than  for  1919.  Total  silver 
wa.s  792.751  oz.  (488,034  in  1919).  lead  880  tons  (564 
in  1919).  copper  71.000.000  lb.  (.56.534.992  in  1919). 

Alaska  Gold  Mines  Co.  continued  to  operate  through- 
out 1920.  The  first  two  quarters  of  the  year  showed 
recoveries  of  68  and  66c.  per  ton.  respectively;  oper- 
ating expense  79c.  per  ton  and  operating  losses  of  lie. 
and  1.3c.  per  ton.  The  position  of  this  mine  changed 
little  during  the  year.  More  definite  plans  for  a  paper 
mill  adjacent  to  its  property  were  made  by  the  Alaska 
Gold  Mines  Co. 

For  the  first  eight  months  of  the  year,  Alaska-Juneau 
reports  gold  assay  value  of  $1.15  per  ton  for  589.270 
tons.  Gold  recovery  was  85.55c.  per  ton;  mining  coat 
20.48c.,  milling  cost  45.37c..  general  expense  5.54c., 
total  operating  cost  71.39c..  leaving  an  oper.'itiiig  gain 
of  14.16c.  per  ton.  In  addition,  silver  and  lead  approxi- 
mate 5  to  10c.  per  ton.  The  milling  cost  is  Ix'ing 
made  a  special  study,  and  improvements  are  un<liT  way 
that    it    is   believed    will    bring   this   cost   down    to  20c. 


The  Alaska  Treadwell  Mining  Co.  is  seeking  a  new 
property,  and  believes  that  it  has  one  on  Nixon's  Fork, 
a  branch  of  th6  Kuskokwim  near  McGrath,  a  wireless 
station  eleven  miles  north  of  the  Kuskokwim  River. 
The  ore  shoots  occupy  a  contact  between  limestone  and 
granite.  The  ore  contains  gold  and  silver  associated 
with  chalcopyrite.  The  prospects  have  been  attractive, 
but  so  far  the  ore  shoots  are  small  in  size.  A  vigorous 
development  campaign  is  in  progress  with  the  objective 
of  developing  tonnage.  The  district  is  not  a  bad  one 
to  operate  in.  Living  conditions  are  good  and  naviga- 
tion is  open  for  five  months  in  the  year.  In  the  district 
contiguous  to  McGrath,  placers  have  been  successful, 
a  shipment  of  placer  gold  having  been  made  and  a 
dredge  successfully  operated  by  the  Union  Construction 
Co.,  of  San  Francisco.  The  same  company  is  planning 
to  put  in  another  dredge  on  Gains  Creek.  The  Kuskok- 
wim region  was  the  most  active  in  prospecting  inland. 

On  Chicagoff  Island,  the  Chicagoff  mine,  which  has 
been  operating  steadily  for  ten  years,  continued  opera- 
tions with  its  twentj'-stamp  mill  on  high-grade  gold 
ore.  North  of  the  Chicagoff  mine  small  high-grade 
gold-bearing  veins  have  been  discovered.  Much  pros- 
pecting and  development  are  in  progress.  The  El  Nido 
and  two  or  three  small  properties  are  mining  high- 
grade  gold  ore. 

In  the  Copper  River  country,  Kennecott  Copper 
acquired  control  of  the  Mother  Lode  properties.  As  far 
as  can  be  ascertained  these  are  developing  satisfac- 
torily and  showing  similar  characteristics  to  the  chalco- 
cite  orebodies  of  the  Kennecott.  At  the  Kennecott,  ship- 
ments of  copper  continued  practically  throughout  1920. 

In  1919,  petroleum  production  was  limited  to  the 
Katalla  field.  In  this  field  the  output  has  increased 
and  there  was  great  activity  throughout  the  Gulf  of 
Alaska  region.  According  to  Colonel  Alfred  H.  Brooks, 
the  Katalla  field  is  a  region  of  shallow  pumping  wells, 
the  petroleum  coming  from  sands  at  depths  of  300 
and  800  ft.  A  superior  grade  of  gasolene  and  distillate 
is  being  produced  and  supplied  to  a  local  market,  which 
absorbs  the  entire  production.  The  favorable  leasing 
conditions  as  well  as  the  occurroiue  of  geological  hori- 
zons considered  to  be  promising  have  caused  applica- 
tions for  380,000  acres  to  be  filled  in  Juneau  since  the 
passing  of  the  new  leasing  regulations.  The  applications 
aggregate  175  in  number.  Somewhat  less  than  half  the 
acreage  lies  in  the  Cold  Hay  district.  Other  districts 
are  Katalla,  Yakataga,  Chitina  Bay,  Seward,  and 
Wasilla.  Colonel  Brooks  calls  attention  to  the  fact  that 
geologic  conditions  are  particularly  good  for  the  occur- 
rence of  oil  at  a  number  of  places  in  Alaska. 

Most  of  the  first  260  miles  of  the  Alaska  Government 
Railroad  has  been  completed,  as  well  as  the  last  100 
miles.  The  total  length  is  to  lu>  468  miles,  leaving 
108  miles  to  be  completed.  Development  of  coal  for 
local  and  railroad  use  continues  in  the  M.it.inuska  field 
under  the  direction  of  the  Alaska  Engimcriiig  Commis- 
sion. During  the  year,  the  V.  S.  Geological  Survey 
dispatched  seven  field  imrties  to  Alask:i. 

This  report  was  compiled  from  inter\  u'ws.  published 
statements  by  the  V.  S.  Geological  Suivcv.  and  news 
notes  appearing   in    Kufjineering  and   Mnii>ui   Jourval. 
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California 

By  George  J.  Young 

Western   Editor,   Engineering   and  Mining  Journal 

MINING  in  California  in  1920  faced  a  number  of  controlled  160  acres  of  important  mining  ground, 
difficulties,  among  which  were  a  pronounced  together  with  the  Morgan,  Union,  and  Kentucky  claims, 
water  shortage  that  resulted  in  curtailment  due  The  Melones  property  is  under  option,  and  by  inde- 
to  lack  of  power  in  the  last  part  of  the  year,  a  restricted  pendent  agreement  all  the  plant  and  facilities  of  the 
supply  of  fuel  oil,  and  labor  scarcity.  Mining  costs  Melones  property  are  used  by  the  company.  In  the 
increased,  and  there  was  a  marked  tendency  among  the  Morgan  tunnel  a  strong  lead  was  followed,  resulting 
gold  mines  to  suspend  operations  temporarily.  Copper  in  the  discovery  of  a  high-grade  orebody.  This  ore- 
production  was  almost  entirely  restricted  to  the  Engels  body  was  developed  to  the  surface  and  below  the  tunnel 
and  Walker  properties.  Quicksilver  mines  were  in  diffi-  level  down  to  the  1,350-ft.  level,  which  is  now  being 
culties.  Nevertheless,  a  number  of  older  properties  stoped.  Preparations  are  being  made  for  stoping  on  the 
were  unwatered,  and  much  prospecting  and  development  1,600-ft.  level.  The  1,750-ft.  level  is  being  extended 
that  should  bring  good  results  in  the  ensuing  year  was  northward.  On  the  1,200-ft.  level  another  orebody  has 
accomplished.  been  opened  up.    In  addition  to  these  two,  there  are  two 

Advance  production  estimates  for  1920  by  Charles  G.  more  orebodies,   both   important. 

Yale,  of  the  U.  S.  Geological  Survey,  are  as  follows:  In  the  Tuolumne  region,  1920  opened  with  moderate 

1^20             1919  activity,  but  during  the  last  half  many  properties  closed 

Gold $14,305,300     $16,595,955  and  activity  almost  ccased.     The  Eagle  Shavraiut  oper- 

CorperTounds.;.;::: ■.:•.•.•.•.:;: :;:::: •.■.■.; •.■,:.        12,934,900      21:732:507  ^ted  seventy  to  eighty  stamps  and  employed  150  men 

ffinc'''p'J>u"n°d''/ ?'572'ooo        ''472'99o  ""^^'  September,  when  work  was  suspended. 

In   Mariposa,   the   Mountain   King   struck   good   ore 

Alluvial  Mining — It  is  difficult  to  estimate  accurately  on  its  1,800  level,  and  is  deepening  its  shaft  to  2,000  ft. 

the  number  of  gold  dredges  in  operation  in  1920,  but  Fifty  men  are  employed,  and  1920  was  more  successful 

thirty-five  or  thirty-six  were  probably  working,  as  com-  than  1919.    The  White  Gulch  Mining  Co.,  near  Bagby, 

pared  to  my  estimate  of  forty-three  in  1919.    The  Yuba  operated,   as   did   other   small   properties. 

Consolidated  Gold  Fields  operated  eight  dredges.  At  Plymouth  the  Plymouth  Consolidated  Gold  Mines, 

The  Natomas  operated  ten  dredges.     The  American  Ltd.,   since  July  30,   1914,  has   mined   800,000  tons  of 

Gold  Dredging  Co.  operated  four  dredges.     The  Yukon  ore,  from  which  a  gross  recovery  in  excess  of  $4,000,000 

Gold  Dredging  Co.  operated  four  dredges.     The  Valdor  and  a  profit  in  excess  of  $1,000,000  were  made.     The 

Dredging  Co.  operated  its  dredge   in  Trinity   County;  orebodies  gave  out  just  below  the  2,400-ft.   level,   and 

the  El  Oro  Dredging  Co.  operated  its  dredge  at  Yreka  for  a  time  the  outlook  of  the  mine  was  blue;  but  sinking 

up   to   April.      Marysville   Dredging    Co.    operated    one  and  development   to  the   2,900   level   brought   improve- 

dredge  near  Marysville.     The  Estabrook  put  a  20-cu.ft.  ment,  and  the  3,050  level  is  considered  to  be  the  best 

dredge  in   operation   in   Trinity   County.     It  was   shut  level  ever  opened  in  the  mine.     A  winze  is  being  sunk 

down  temporarily  in  October.     In  the  latter  part  of  the  from  the  3,050  to  the  3,200  level,  pending  the  sinking 

year  the  Yankee  Hill  Gold  Mining  Co.  put  a  dredge  into  of  the  shaft.     It  will  probably  be  some  time   in   1921 

operation  between  Oakdale  and  Knights  Ferry.     There  before  the  property  reaches  the  dividend  stage  again, 

were  other  dredges  in  operation  in  northern  California,  The  Plymouth   is  another  example  of  the  necessity  of 

but  specific  information  was  not   received   from   them,  sinking    below    the    barren    zones    which    have    almost 

Cost  of  supplies  generally  did  not  diminish,  although  universally  occurred  in  Mother  Lode  mines.     Credit  is 

there  were  slight  reductions  in  some  items.     Increase  due  W.  J.  Loring  for  his  persistent  work, 

of  wages  and  increased  cost  of  power  more  than  counter-  Grass   Valley  and  Nevada  City— The  Empire  Mines 

balanced  such  leductions.     As  a  whole  there  will  be  less  continued  in  1920  to  be  the  most  important  operation  in 

gold  from  dredging  in  1920  than  there  was  in  1919.  the   Grass   Valley   district.      The   addition    to   the    mill 

The  prevailing  water  shortage  resulted  in  a  short  was  completed,  resulting  in  concentrating  milling  opera- 
water  .sea.son,  and  there  will  be  less  production  from  tions  in  one  plant.  By  the  middle  of  the  year  the 
desultory  placer  ami  hydraulic  operations.  There  was  largest  tonnage  in  the  history  of  the  mine  was  being 
some  activity  during  the  year,  both  in  the  Yuba-Feather  treated.  New  ground  below  the  4,500-ft.  level  was  being 
River  region  and  northern  California,  in  hydraulic  and  opened  up  satisfactorily,  and  the  working  force  was 
clriit  mining.  increased.      In    July,    a    new    wage    scale    was    put    in 

Mother   Lode —At   Jack.son,    both    the    Kennedy   and  force.     Owing  to  power  shortage   150  men  were  laid 

Argonaut  were  in  operation  at  the  beginning  of  1920,  off  early  in  September,  but  in  October  restrictions  were 

the    former    with    twenty-five    to    sixty    stamps,    and  removed,    and    operations    increased    to    normal.      The 

the   latter   with   sixty   stamps,   operating   continuou.sly.  North  Star  curtailed  operations  in  May  owing  to  high 

In  April  the  Kennedy  was  flooded  to  stop  fires  which  co.sts  and   leaner  ore  at  depth.     Instead  of  laying  off 

had  persistently  liroken  out.     The  Argonaut  proceeded  men  due  to  power  .shortage,  surplus  men  were  trans- 

to  unwater  both  properties.     By  the  middle  of  October  ferred  to   other  jobs.      A   new  tailings   dam   was   con- 

the  2,800  level  of  Ihe  Kennedy  had  been  recovered.     It  structed    on     Wolf    Creek.       At     the     Idaho-Maryland 

is  expected  that  nrnning  will  be  resumed  in  both  prop-  unwatering  was  completed  and  sinking  of  the  shaft  to 

ertiea  early  in    1921,  2,500  ft.  and  lateral  development  were  planned.    Station 

The  Carson  Hill  (Jold  Mining  Co.,  the  most  impor-  pumps  were  installed  on  the  1,000-ft.  level.  A  fifteen- 
tant  new  operation  in  the  Mother  I,ode,  was  formed  to  stamp  mill  was  erected.  Power  shortage  also  inter- 
take    over    the    Carson    Hill    (Jolrl    Mines,    Inc.,    which  fered    with    the   operations   of    this    property.      Allison 
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Ranch  prospected  its  tenth  level.  The  Alcalde  (Kenosha) 
reported  a  sensational  strike  of  high-grade  ore.  Dur- 
ing the  year  its  milling  facilities  were  increased. 
Norambagua  began  deepening  its  main  shaft  to  l,.50O 
ft.   and   installed  a  twenty-stamp   mill. 

Nevada  City  mines  were  inactive  during  1920.  The 
Champion  mine  plant  was  dismantled  and  sold.  In 
contiguous  areas  the  Penn-California  Mining  Co. 
acquired  a  number  of  gravel  properties  and  drove  a 
tunnel  to  tap  the. channel   under   Harmony   ridge. 

At  Alleghany  the  Sixteen  to  One  acquired  the  prop- 
erty of  the  Twenty-one,  and  litigation  was  thus  ended. 
The  Alleghany  Mining  Co.,  owner  of  the  Tightner 
mine,  took  over  the  Gold  Canyon  mine,  unwatered  the 
shaft,  and  made  preparations  to  sink.  There  were 
other  minor  operations  in  small  lode,  drift,  and  hydrau- 
lic mines. 

Copper  Mining — Of  the  three  copper-producing  areas, 
the  Shasta,  Plumas,  and  Copperopolis,  the  Plumas  County 
mines,  and  of  these  the  Engels  and  Walker  properties 
principally,  made  practically  the  only  copper  production 
of  1920.  In  this  area  twenty  mines  and  prospects 
were  in  operation.  The  Engels  Copper  Mining  Co., 
employing  450  men,  added  to  its  reserves  over  500,000 
tons  in  the  year.  Its  flotation  mill  operated  continu- 
ously. In  the  mid-year  the  Walker  Mining  Co.  com- 
pleted its  eight-mile  wire-rope  tramway  and  shipped 
accumulated  concentrates.  Two  hundred  tons  per  day 
was  treated  in  the  mill.  In  November,  high  cost  of 
power,  freight  rates  and  labor  caused  most  of  the 
working  crew  to  be  laid  off,  and  work  was  confined  to 
development  through  the  winter.  The  Gruss  Mining 
Co.  completed  and  put  a  200-ton  mill  in  operation.  The 
Mason  Valley  Mines  Co.  acquired  the  Blue  King  group 
of  claims  and  started  development. 

In  the  Shasta  region  the  Bully  Hill  Copper  M.  &  S. 
Co.'s  group  of  mines  was  taken  over  by  Hayden  Stone 
&  Co.  and  the  Shasta  Zinc  &  Copper  Co.  formed  with 
D.    C.   Jackling    as    managing    director.      A    zinc-oxide 


plant  and  reverberatory  are  under  construction,  and 
operations  are  expected  to  begin  in  March,  1921.  The 
Balaklala  smelter  was  torn  down,  and  the  steel  will 
be  used  in  the  construction  of  the  new  plant  at  Bully 
Hill.  At  the  Mammoth  mine  of  the  U.  S.  Smelting, 
Refining  &  Mining  Co.  operations  were  restricted  to 
development  during  1920,  100  men  being  employed.  The 
smelter  at  Kennett  was  not  operated.  Ore  reserves 
were  increased.  Mountain  Copper  Co.,  Ltd.,  operated 
its  Hornet  mine  steadily  throughout  the  year,  produc- 
ing pyrites.  Its  copper  properties  were  idle.  Early 
in  1920  operations  by  the  Afterthought  Copper  Co. 
were  indefinitely  suspended.  At  Copperopolis  the  Cal- 
averas Copper  Co.  restricted  its  operations  to  develop- 
ment work. 

Southern  and  Eastern  California — At  Randsburg, 
California  Rand  Mines  Co.  continued  shipments  to  the 
Selby  smelter,  and  was  reported  to  be  paying  dividends 
of  $25,000  per  month.  The  Slate  Range  Minerals  Co., 
northeast  of  Trona,  operated  a  flotation  mill  and  made 
shipments  of  crude  lead-silver  ore  and  concentrates.  At 
Masonic,  the  Pittsburgh  Liberty  was  reported  sold  and 
the  Golden  Gate  bonded  for  the  twelfth  time.  In  Inyo 
and  San  Bernardino  counties  numerous  small  proper- 
ties were  reported  as  active. 

Miscellaneous — Magnesite  mining  was  active  in  the 
vicinity  of  Porterville.  Levy,  Gilman  &  Moore,  of  Oak- 
land, are  reported  to  be  developing  a  barite  deposit  near 
Lowell  Hill.  The  General  Petroleum  Corporation  leased 
320  acres  on  Otay  Mesa,  and  expects  to  mine  soapstone. 
The  U.  S.  Borax  Co.  bought  borax  claims  near  Mohave. 
American  Trona  made  extensive  improvements  at 
Searles.  West  End  Chemical  Co.  acquired  control  of 
the  West  End  Consolidated  Mining  Co.'s  operation  at 
Searles  Lake.  The  properly  consists  of  220  acres  of  the 
Searles  deposit.  A  plant  has  been  established  on  the 
western  edge  of  Searles  Lake,  at  a  point  known  as 
Westend,  and  the  company  expects  to  produce  potash 
and  borax  in  1921. 


Colorado 

By  George  E.  Collins, 

Consulting  Mining  Engineer,  Denver,  Col. 


A  FTER  four  disastrous  years,  the  close  of  1920  finds 
l\  the  mining  industry'  of  Colorado  in  a  more 
J^  jL  depressed  condition  than  at  any  time  in  its 
history,  though  during  the  last  month  some  signs  of 
improvement  have  become  apparent.  For  the  first  time 
since  1910,  there  is  a  surplus  of  skilled  labor.  If  the 
labor  surplus  persists  during  the  winter,  as  all  antici- 
pate, the  industry  will,  by  next  summer,  have  regained 
something  like  the  degree  of  efliciency  that  prevailed  in 
1915.  Wages  will  not  fall  to  quite  the  same  level,  but 
this  is  of  less  relative  consequence  than  regained 
efficiency.  The  costs  of  most  materials  also  show  a 
tendency  to  drop,  and  there  is  fair  reason  to  hope  that 
in  1921  the  average  costs  of  mining  may  be  reduced 
to  something  like  30  per  cent  in  excess  of  those  ruling 
in  1915. 

At  ("ripple  Creek,  the  Portland  has  suspended  its 
regular  dividend  payments,  in  order  to  «fcuniiil:iit'  a 
cash  reserve.  It  is  understood  that  the  developnifiilM  in 
the  deepest  levels,  below  the  Roosevelt  drainage  adit. 


are  favorable.  The  Cresson,  which  also  passed  its  last 
dividend,  maintains  a  large  output,  but  is  no  longer  a 
bonanza.  The  Vindicator  has  exhausted  its  reserves, 
and  reduced  the  scale  of  work,  but  just  in  the  nick  of 
time  has  developed  a  new  orebody  of  some  promise. 
The  Modoc  has  opened  up  good  orebodies,  and  expects 
to  be  an  imjiortant  producer  during  1921.  The  falling 
off  in  production  from  this  district  has  been  marked, 
and  it  would  have  been  more  so  but  for  the  generous 
policy  of  the  Golden  Cycle  plant  in  maintaining  the 
former  rate  schedules.  A  rather  romantic  enterprise, 
which  must  be  considered  a  forlorn  hope,  is  being 
backed  by  several  local  operators,  headed  by  the  \'indi- 
cator  management.  W.  H.  Trask,  a  Penver  b.uiker  and 
student  of  geology,  advanced  the  hypothesis  that  the 
northeastern  end  of  the  Cripple  Creek  volcanic  neck 
has  been  covered  by  a  huge  rock  slide.  A  series  of  l)ore- 
holes  is  being  drilled  to  test  this  hypothesis.  It  is  not 
claimed  that  the  enterprise  is  anything  but  a  one 
hundred  to  one  shot,  but  the  great  importance  of  adding 
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to  the  life  of  the  district  by  opening  additional  territory 
is  considered  to  justify  spending  money  on  the  chance. 
Leadville  and  vicinity  are  exceedingly  depressed.  The 
Down  Town  mines,  the  Yak,  and  Ibex  are  the  principal 
producers.  A  considerable  tonnage  of  low-grade  pyrite 
is  being  shipped  from  Kokomo,  and  some  high-grade 
ore  from  the  London  and  Dolly  Varden,  near  Alma.  The 
Hilltop,  in  the  same  vicinity,  is  producing  considerable 
lead-silver  ore.  At  Aspen,  the  Smuggler  is  maintaining 
a  considerable  output,  and  prospecting  in  the  district  is 
yielding  promising  results.  At  Creede,  the  American 
Smelting  &  Refining  Co.  has  abandoned  its  work  below 
the  adit  level  on  the  Amethyst  vein.  Considerable  ship- 
ments of  siliceous  silver  ore  are  being  made  from  sur- 
face deposits  in  this  district.  The  zinc  properties  at 
Red  Cliff  controlled  by  the  Empire  Zinc  Co.,  and  which 
are  believed  to  contain  orebodies  of  the  first  magnitude, 
remain  practically  closed  down,  awaiting  better  market 
conditions.  Meantime  the  zinc-oxide  plant  at  Canon 
City  is  being  enlarged.  At  Breckenridge,  the  Welling- 
ton resumed  production,  as  foreshadowed  in  my  last 
annual  review;  but  in  October  the  increase  in  freight 
rates  and  the  unfavorable  spelter  market  together 
decided  the  management  to  close  the  mill  again. 

In  the  Silverton  district,  the  Gold  King  was  operated 
for  a  short  time  during  the  summer  of  1920,  when 
glowing  reports  were  circulated  of  the  opening  of  rich 
orebodies,  which  have  not  been  confirmed.  A  consider- 
able production  is  maintained  from  the  Iowa  and  other 
properties  which  are  being  operated  under  lease,  but  in 
general  the  district  was  not  active,  with  the  exception 
of  the  Sunnyside.  Owing  to  the  increase  in  freight  and 
treatment  rates,  and  the  recent  fall  in  metal  prices,  it 
is  doubtful  whether  even  this  property  can  continue  in 
operation  much  longer,  without  some  substantial  relief. 
At  Telluride,  the  Tomboy  maintains  a  large  produc- 
tion, but,  according  to  the  last  annual  report,  the  profit 
margin  has  been  changed  into  a  loss.  The  year's  results 
at  the  Liberty  Bell,  on  a  new  vein  discovered  toward 
the  end  of  1919,  just  as  preparations  for  closing  were 
completed,  have  been  disappointing.  This  great  mine 
must  be  considered  as  finally  exhausted,  and  will  prob- 
ably soon  close  down.  At  the  Smuggler-Union,  just  as 
the  prospects  began  to  look  brighter  than  for  many 
years,  the  sheer  ill-luck  which  has  so  often  dogged  the 
steps  of  this  enterprise  once  more  came  into  play,  and 
a  disastrous  fire  in  July  destroyed  the  office  and  flota- 
tion plant.  These  are  being  replaced  with  all  possible 
speed,  but  in  the  meantime  production  is  greatly  cur- 
tailed. Around  Ouray  a  considerable  amount  of  pros- 
pecting was  done  in  1920  and  some  steady  shipments 
were  made  by  leasing  companies,  but  there  is  not  at 
present  any  important  producing  mine.  It  is  reported 
that  in  the  Camp  Bird  some  good  ore  was  cut  in 
driving  west  at  the  new  adit  level,  but  for  the  present 
the  financial  condition  has  necessitated   suspension. 

Gilpin  County  has  perhaps  suffered  as  much  as  any 
county  in  Colorado  and  the  output  has  fallen  to  a  low 
point.  Around  Georgetown,  the  increased  activity 
which  a  year  ago  .seemed  to  he  und«r  way  has  been 
arrested.  In  the  Idaho  Springs  di.strict,  few  of  the 
lessees  are  making  more  than  a  bare  living.  The  most 
important  operation  is  the  Gem,  which  has  been  taken 
over  by  Canadian  interests,  which  have  also,  it  is 
understood,  obtained  an  option  on  the  Argo  Tunnel  and 
the  Argo  mill  at  the  mouth  of  the  tunnel.  In  Boulder 
County  lead  production  has  practically  stopped  and  the 


gold  mines  are  mostly  closed  down  awaiting  the  advent 
of  lower  costs,  and  tungsten  mining  is  out  of  the  ques- 
tion at  the  present  price  for  that  metal. 

The  only  remaining  lead-smelting  plants  in  the  state 
are  the  Pueblo,  Leadville,  and  Durango  plants  of  the 
American  Smelting  &  Refining  Co.,  which  have,  with 
few  changes,  continued  the  high-treatment  schedules 
announced  toward  the  end  of  1919,  and  even  increased 
them  to  an  extent  proportionate  to  the  latest  increase 
in  freight  rates  on  coal,  limestone,  and  other  materials. 
As  might  have  been  expected,  the  result  was  a  consid- 
erable profit  at  first,  followed  by  reduced  production  of 
ore  and  consequent  disappearance  of  the  profit  margin. 
The  general  opinion  among  those  best  qualified  to  judge 
is  that  the  smelting  industry  cannot  become  remunera- 
tive without  increased  output,  and  that  this  can  be 
secured  only  by  a  considerable  reduction  in  treatment 
costs,  direct  and  indirect,  with  resulting  increase  in  the 
present  low  percentage  of  the  gross  value  of  the  ore 
returned  to  the  miner.  A  bold  change  of  policy  on  the 
part  of  the  American  Smelting  &  Refining  Co.  seems  the 
only  hope  in  this  direction. 

An  attempt  is  being  made  to  reopen  the  Salida 
smelter  in  connection  with  the  Rawley  mine,  at  Bonanza, 
which  contains  considerable  reserves  of  silver-bearing' 
lead-copper  ore,  and  certain  producers  in  the  territory 
adjacent  to  Salida  are  being  approached  with  a  view  to 
assisting  in  the  financing  of  the  project.  Unfortunately, 
owing  to  the  heavy  losses  which  the  industry  has- 
suffered  during  the  last  three  years,  but  few  of  them 
are  in  a  position  to  make  the  attempt. 

It  is  now  generally  recognized  that  the  oil-shale 
industry  will  eventually  reach  immense  proportions, 
and  even  that  some  favorably  situated  deposits  may  be 
profitably  worked  in  the  near  future.  So  far,  little 
progress  has  been  made  in  the  actual  production,  under 
commercial  conditions,  of  marketable  products,  but  it 
may  be  confidently  asserted  that  the  problems  of  local 
oil-shale  technology  have  now  been  specifically  defined, 
and  it  is  hardly  credible  that  in  the  course  of  the  next 
year  or  two  Western  inventiveness  will  be  baffled.  It  is 
not  improbable  that,  even  now,  the  solutions  of  these 
problems  have  been  worked  out  in  their  essential  fea- 
tures, and  that  what  is  required  is  the  sifting  out  of  the 
sound  grain  from  the  chaff — a  process  for  which  the 
trained  engineering  mind  is  better  fitted  than  the 
abilities  of  the  inventor  and  promoter,  who  now  occupy 
the  field. 


Idaho 

By  Robert  N.  Bell 

r.iiti-   Stati-    .Mine   Inspoitoi-   of   Idaho.   Boi.se,   Klalio 

DURING  1920,  for  the  first  time  in  the  history  of 
Idaho,  non-metallic  minerals  received  more  atten- 
tion than  metal  mining.  Lead-silver  mining  in  the 
Coeur  d'Alene  district  had  made  rapid  strides  back  to 
normal  when  the  slump  in  metal  prices  and  the  increase 
in  railway  freight  charges  in  the  last  part  of  the  year 
again  slowed  up  production. 

Estimate.s  of  the  year's  production  indicate  a  gross 
yield  of  250,000.000  lb.  of  lead  and  7,500,000  oz.  of 
silver  for  Idaho,  all  of  which,  except  approximately 
15,000,000  II).  of  lead  and  1,000,000  oz.  of  silver  derived 
from  the  producing  mines  of  Boundary,  Blaine,  Custer, 
and  Lemhi  counties,  will  be  credited  to  the  Coeur  d'Alene 
district. 
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In  the  Coeur  d'Alene  district,  owing  to  labor  scarcity 
and  high  operating  costs,  development  was  restricted, 
but  the  larger  mines,  such  as  the  Bunker  Hill  &  Sulli- 
van, Hecla,  Morning,  Tamarack  &  Custer,  Hercules, 
and  Callahan,  continued  to  develop  their  lower  levels 
with  satisfactory  results.  In  the  principal  operating 
mines  of  the  outlying  districts,  especially  at  the  Con- 
tinental mine,  in  Boundary  County;  the  Ramshorn 
mine,  in  Custer  County,  and  the  Pittsburgh-Idaho  mine, 
in  Lemhi  County,  encouraging  results  were  obtained 
from  development  operations.  The  Idaho  Bureau  of 
Mines  and  Geology  completed  a  geological  survey  of 
territory  in  Idaho  bordering  the  Snake  River  Canyon, 
including  a  detailed  topographic  and  economic  survey 
of  the  Seven  Devils  quadrangle.  Efforts  are  being 
made  to  have  the  work  continued  in  co-operation  with 
the  states  of  Idaho,  Oregon,  and  Washington. 

A  number  of  properties  in  the  Yellow  Pine  quicksilver 
district  of  central  Idaho  continued  prospecting  work  in 
1920.  Several  interesting  copper-ore  deposits  in  the 
Pre-cambrian  formations  of  the  Salmon  City  district 
in  Lemhi  County  were  actively  developed  and  ore 
shipments  made.  The  Bradford  volatilization  process 
was  given  an  experimental  run  at  the  Pope-Shenon 
mine,  where  a  100-ton  plant  is  under  construction. 

The  phosphate  fields  in  the  southeastern  corner  of  the 
state  in  Bear  Lake  and  Caribou  counties  were  the 
center  of  activity.  During  the  year  the  Western  Phos- 
phate Co.,  at  Paris,  completed  a  three-mile  railway 
spur  and  a  500-ton  mill.  An  adit  tunnel  on  the  com- 
pany's principal  7-ft.  vein  was  extended  to  2,000  ft., 
and  stoping  started  at  this  point  at  a  rate  of  250  tons 
per  day.  On  the  opposite  side  of  Bear  River  Valley 
in  Montpelier  Canyon,  four  miles  above  Montpelier,  the 
San  Francisco  Chemical  Co.  installed  a  substantial  com- 


pressor plant  to  facilitate  further  development,  which 
has  already  reached  a  depth  of  800  ft.  The  company 
has  shipped  100  tons  of  crude  phosphate  rock  per  day 
for  the  last  six  months.  The  Neibly-Newhouse  Co. 
has  driven  a  1,000-ft.  adit  and  is  making  an  output 
of  fifty  tons  of  crude  rock  a  day.  A  500-ton  mill  has 
recently  been  completed  on  this  property.  The  mines 
are  four  miles  from  Montpelier,  the  nearest  railroad 
point.  The  rock  is  delivered  to  this  station  by  auto 
trucks  at  a  cost  of  |1.25  per  ton.  A  railway  spur  to 
be  jointly  constructed  by  the  two  companies  is  under 
consideration. 

At  Soda  Springs,  thirty  miles  further  west,  on  the 
Oregon  Short  Line,  the  Anaconda  Copper  Mining  Co. 
has  started  upon  extensive  development  of  its  phos- 
phate deposit.  The  company  has  just  completed  the 
construction  of  a  nine-mile  railway  spur,  including 
yardage,  tracks,  and  sidings.  A  crosscut  adit,  9x9 
ft.  in  the  clear,  has  been  driven  several  hundred  feet. 
A  compressor  has  been  installed.  The  adit,  when  com- 
pleted, will  be  9,000  ft.  long.  Steel  and  concrete  storage 
bins  and  a  milling  plant  of  3.000  tons'  daily  capacity 
have  been  designed,  and  the  mill  machinery  for  the  first 
500-ton  unit  is  already  on  the  ground.  This,  it  is 
expected,  will  be  completed  and  in  operation  by  early 
spring.  The  company's  plans  include  a  model  mining 
town.  A  large  part  of  the  crude  phosphate  will  be 
treated  by  a  chemical  process  that  will  enable  the  phos- 
phoric acid  to  be  shipped  in  a  highly  concentrated  con- 
dition. Most  of  the  phosphate  rock  shipments  have 
gone  to  the  Pacific  Coast  to  supply  the  Hawaiian  and 
Oriental  trade,  as  well  as  the  coast.  Increased  freight 
rates  interfere  with  shipments  into  Mississippi  Valley 
points.  There  is  a  growing  demand  for  Idaho  phosphate 
i-ock  and  the  future  of  this  industry  is  promising. 


Utah' 


By  Edward  R.  Zalinski 

Mining  Enpineer.   Salt  Lake  City.   Utah 


MINING  in  Utah  in  1920  was  abnormally  poor 
for  the  producer,  owing  to  increased  freight 
rates,  decreased  efficiency,  high  cost  and  scarcitv 
of  labor,  and,  in  the  latter  part  of  the  year,  declining 
metal  prices.  The  operation  of  the  Pittman  Act  alle- 
viated the  situation  somewhat,  and  Utah  probably  suf- 
fered less  than  most  states. 

Production — According  to  preliminary  figures  of  the 
U.  S.  Geological  Survey,  the  1920  output  of  Utah  was 
6,900,000  tons  of  ore,  containing  gold,  silver,  copper, 
lead,  and  zinc  to  a  value  of  approximately  $46,(i()0,00ii. 
or  a  slight  increase  over  1919.  Gold  and  copper 
decreased,  silver  decreased  slightly,  and  lead  and  zinc 
increased  as  compared  with  1919.  Approximate  figures 
for  1920  are:  Gold,  .$2,076,400;  silver,  11,564.155  oz.; 
copper.  117,000.000  lb.;  load.  1.14,000.000  lb.;  zinc, 
6,000.000  lb.  Utah  mine  dividends  amounted  to  $11,- 
447..327.   as   compared    to   $11,682.8:58    in    1919. 

liinnhnm  Canyon--T}w  output  of  Hingh.'ini  Ciinyon 
wan  about  50  per  cent  of  normal.  Utah  Copper  ''iii\- 
tinued  at  50  per  cent  cajjacity,  as  compared  with  1919. 
The  average  tonnage  per  day  was  14,877  in  the  lirst 
quarter,   16.905  in  the  .second,   18,6.T2  in  the  third,  and 

•flrrnlly   innili-riKnl   fnun  nt  luiniil  miiiiiinrrliil 


the  fourth  quarter  was  approximately  the  same  as  the 
third.  Total  production  for  1920  was  approximately 
105,000,000  lb.  of  copper. 

Underground  mines  at  Bingham  increased  wages  25c. 
per  shift  on  April  1.  Lead-silver  ore  was  mined  and 
shipped  by  the  Utah-Apex,  Utah  Consolidated.  U.  S. 
Smelting  and  the  Utah  Metal  &  Tunnel  companies.  I'tah- 
Apex  shipped  100  to  150  tons  of  lead  ore  per  day  and 
the  concentrates  from  300  to  325  tons  of  ore  milled 
per  day  as  well  as  occasional  cars  of  lead-copper  ore. 
The  shaft  was  sunk  to  the  2.400  level.  Utah  Consoli- 
dated began  the  construction  of  a  1,000-ton  flotation 
mill  for  the  treatment  of  copper  ores.  The  mill  is  on 
the  Tooele  side  above  the  International  smelter.  The 
decision  in  the  lUah-Apex  suit  was  adverse  to  the 
Utah  Consolidated,  and  on  Oct.  20  the  Utah  Con- 
.solidated  compailN'  stopped  mining  lead  ore  on  the  dip 
of  the  Highland  Hoy  limestone,  under  Utah-Apex 
territory,  and  turned  the  workings  in  disinilc  over  to 
the  Utah-Apex.  Shipments  of  lead  and  copper  ore 
were  stopped  Dec.  1,  and  about  one  hundred  men 
retained  on  development  work.  Utah  Mct;ii  v*c  Tunnel 
shipped  eighteen  to  twenl\-  tons  of  lead  ore  per  day 
during    the    favorable    lead    market.      U.    S.    Smelting 


170 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  4 


shipped  100  to  150  tons  of  smelting  ore  and  300  tons 
mill  ore  per  day  to  its  plant  at  Midvale.  Total  output  of 
lead  ore  ranged  from  14,000  to  17,000  tons  per  month 
up  to  December.  Total  ore  tonnage  shipped  during 
1920,  including  copper  ores,  was  6,400,000  tons,  com- 
pared to  6,086,739  tons  in  1919. 

Park  City — Park  City  did  not  suffer  as  much  as  some 
parts  of  the  state,  owing  to  the  silver  content  of  the 
ores.  Approximate  output  for  1920  was  99,864  tons 
of  ore  and  concentrates,  as  compared  to  75,623  tons  in 
1919.  The  metal  content  was  3,702  oz.  gold,  2,535,000 
oz.  silver,  850,000  lb.  copper,  25,290,000  lb.  lead,  and 
4,646,000  lb.  recoverable  zinc.  Labor  conditions  were 
poor  for  ten  months,  and  then  improved.  The  most 
important  producers  were  the  Judge  Mining  &  Smelting, 
Silver  King  Coalition,  Ontario  Silver,  Daly  West, 
Daly,  and  Park-Utah.  The  abrogation  of  power  con- 
tracts caused  the  Judge  electrolytic  zinc  plant  to  be 
temporarily  closed  down  Oct.  23,  pending  final  adjust- 
ment of  the  difficulty.  Interests  closely  allied  to  the 
Judge  Mining  &  Smelting  acquired  the  Daly  mine. 
Development  was  active  at  the  Ontario  and  Silver  King 
Coalition.  The  Three  Kings,  north  of  the  Silver 
King,  did  diamond  drilling  on  the  lowest  level.  The 
Naildriver  shipped  ore  and  made  arrangements  to  work 
through  the  Ontario  mine  at  depth. 

Tintic — The  output  compared  favorably  with  1919 
and  amounted  to  311,000  tons,  exclusive  of  iron  ores, 
by  forty-two  shippers,  as  compared  to  296,832  tons  in 
1919.  The  largest  producers  were  the  Chief  Consoli- 
dated, Tintic  Standard,  Eagle  &  Blue  Bell,  Mammoth, 
Iron  Blossom,  Grand  Central,  Dragon,  Victoria,  Centen- 
nial Eureka,  Gemini,  and  Bullion  Beck.  The  Chief 
Consolidated  completed  its  concrete-lined  shaft  to  the 
1,900-ft.  level.  The  total  output  was  slightly  less  than 
100,000  tons. 

Alta  and  the  Cottonwoods- — Alta  was  handicapped  by 
labor  shortage.  The  principal  shipper  was  the  South 
Hecla,  which  markets  silver-lead  ore,  mostly  carbonate. 
The  downward  extension  of  the  Rustler  orebody  on  this 
property  was  cut  at  a  depth  of  1,100  ft.  The  Columbus- 
Rexall  was  the  next  largest  shipper,  sending  an  excel- 
lent tonnage  of  carbonate  silver-lead-copper  ore  to  the 
smelters.  The  Emma  Silver  and  the  Michigan-Utah 
made  shipments.  The  Wasatch  Mines  put  its  mine  into 
shape  for  production,  and  ore  was  produced  by  lessees. 


The  Sells  shipped  silver-copper  ore  containing  lead  and 
bismuth.  The  Alta  Consolidated  made  two  shipments, 
the  Louise  one,  and  the  Albion  Consolidated  developed 
and  extended  its  adit.  The  West  Toledo,  Native  Copper 
and  Peruvian  did  development  work.  The  total  produc- 
tion of  the  camp  was  about  10,000  tons. 

Miscellaneous  Camps — In  Beaver  County,  the  Horn 
Silver,  at  Frisco,  was  the  principal  producer,  all  other 
properties  being  engaged  in  development  work.  In 
Tooele  County,  in  the  Ophir-Stockton  district,  the  Ophir 
Hill,  Bullion  Coalition  and  Hidden  Treasure  were  the 
principal  producers.  The  approximate  output  of  the 
district  was  33,000  tons  of  silver-lead  and  zinc  ores. 
The  Western  Utah  Copper  Co.,  at  Deep  Creek,  shipped 
lead  ore  and  a  good  tonnage  up  to  200  or  250  tons  per 
day  of  a  hydrous  iron  arsenate  ore  to  the  Valley  smelters 
for  arsenic  recovery.  In  Box  Elder  County,  the  Vipont 
Silver  Mines  Co.  operated  its  100-ton  flotation  plant 
on  a  silver-gold  ore.  The  Silver  Reef  Mines,  in  Wash- 
ington County,  were  acquired  by  the  McQuatters  Cor- 
poration, of  New  York,  and  a  power  line  and  hoisting 
equipment  installed.  A  mill  will  be  built  in  the  spring 
of  1921.  The  Deer  Trail  mine,  at  Marysvale,  Piute 
County,  shipped  lead  ore  and  concentrates  from  its 
100-ton  flotation  and  cyanide  mill.  The  Mineral  Prod- 
ucts Co.  treated  alunite  near  Marysvale  and  shipped 
potassium  sulphate.  Good  shipments  of  carnotite  ores 
were  made  from  Thompsons,  including  the  Grand  and 
San  Juan  County  fields,  up  to  October,  when  inquiries 
fell  off  and  shipments  declined. 

Smelting  Conditiotis — Increased  freight  rates  and  rel- 
atively limited  tonnages  made  a  poor  year  for  the 
smelters.  Excepting  one,  all  smelters  operated  at 
reduced  capacity  toward  the  end  of  the  year,  and  stock- 
piled ore  for  winter  was  conspicuous  by  its  absence. 
The  A.  S.  &  R.  at  Murray  had  five,  six,  and  seven 
lead  furnaces  in  blast;  three  on  lead  ores,  three  on 
siliceous  ores,  and  one  on  low-grade  iron  arsenate  ores. 
The  Garfield  plant  of  the  A.  S.  &  R.  operated  three  re- 
verberatories  at  40  per  cent  capacity  on  copper  ores 
and  concentrates  from  the  Utah  Copper.  The  Inter- 
national, at  Tooele,  operated  three  and  four  lead  fur- 
naces, and  about  the  middle  of  November  temporarily 
shut  down  its  copper  plant.  The  Utah  Zinc  Co.  erected 
a  new  plant  for  zinc-oxide  production  from  lead-free 
carbonate  zinc  ores. 


Nevada 

By  Editorial  Staff 


THE  high  price  of  silver  in  1920,  sustained  by  the 
operation  of  the  Pittman  Act,  helped  silver  min- 
ing in  .Mevada.  There  was  more  activity  in  pros- 
pecting and  looking  for  likely  properties  than  in  any 
other  of  the  Western  States.  Labor  troubles  at  Tono- 
pah  and  Virginia  City  interfered  somewhat,  but  less 
than  in  1919.  The  U.  S.  Bureau  of  Mines  moved  the 
rare-metals  station  from  Colorado  to  the  Mackay 
School  of  Mini's,  at  Reno. 

Copper  milling  was  almost  entirely  confined  to  the 
Nevada  Consolidated,  which  operated  at  about  one- 
half  capacity.  Somewhat  over  7,000  tons  per  day  was 
mined,  three-(|uart(;rs  from  steam-shovel  pits  and  one- 
quarter  from  Iho  Ruth  mine.  A  new  orebody  of  7 
per  cent  copper  that  was  found  upon  the  lowest  level 
^700  ft.)   of  the  Ruth  mine  was  the  most  significant 


event  of  the  year.  Extensive  improvements  were 
made  at  the  McGill  plant. 

Consolidated  Copper  Mines,  in  the  Robinson  mining 
district,  restricted  its  operations  to  development,  and 
in  the  Mason  Valley  district  there  was  only  incidental 
development.  The  Thompson  smelter  was  idle.  Late 
in  the  year  favorable  freight  rates  from  copper-mining 
centers  in  Plumas  County,  Cal.,  to  Thompson  were  in 
prospect  and,  if  finally  allowed  by  the  I.  C.  C,  two 
reverberatorios  are  to  be  erected  at  this  plant. 

Tonopah  easily  maintained  its  lead.  Labor  troubles 
interfered  for  a  time,  but  throughout  1920  there  was 
a  pronounced  shortage  of  underground  workers,  al- 
though top  men  were  plenty.  A  miner's  mercantile 
store  operated  by  the  companies  sold  necessities  to 
the    miners    at    cost.      Local    mills   operated    regularly. 
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The  Tonopah  Mining  Co.  reopened  its  mill  at  Millers, 
and  preparations  were  made  by  the  Tonopah-Belmont 
to  re-treat  tailings  at  its  old  plant  at  Millers. 

Tonopah-Belmont  produced  about  400  tons  per  day 
by  reworking  old  stopes  and  faulted  segments  and 
extensions  of  its  principal  veins.  Production  was 
decreased  by  scarcity  of  labor  that  prevailed  over 
half  the  period,  but  was  increased  in  the  second  half. 
Operating  costs,  supply  costs  and  freight  were  higher, 
and  the  average  price  of  silver  was  slightly  lower. 
Production  is  estimated  for  the  year  at  128,000  tons 
of  ore,  from  which  13,876  oz.  gold  and  1,345,000  oz. 
silver  are  expected  to  be  recovered.  Total  output, 
including  custom  ores,  is  estimated  at  19,200  oz.  gold 
and  1,789,500  oz.  silver.  Mine  development  was  satis- 
factory. 

A  plant  for  treating  concentrates  formerly  .^hipped 
to  smelters  was  installed  during  the  year.  Tonopah 
Extension  deepened  its  Victor  shaft  to  1,930  ft.,  and 
preparations  were  being  made  at  the  close  of  the  year 
to  cut  a  station  on  the  1,885-ft.  level.  The  Merger 
and  Murray  veins  were  crosscut  on  the  1,780  level. 
The  McKane  shaft  was  retimbered.  It  is  to  be  sunk 
from  the  1,100  to  the  1,540  level  and  connected  with 
the  Victor  shaft.  Development  of  the  company's  west- 
ern territory  will  be  carried  out  from  this  shaft. 

The  Victor  shaft  is  the  deepest  in  the  Tonopah  dis- 
trict, and  at  the  1,780  level  development  showed  vein 
structure  and  assays  consistent  with  higher  levels. 
The  year's  production  is  estimated  to  be  80,000  tons, 
of  a  total  value  of  $1,225,000.  West  End  ore  pro- 
duction caught  up  with  mill  capacity,  and  the  amount 
of  custom  ore  treated  in  its  mill  became  negligible. 
Scarcity  of  miners  caused  ore  shortage  later  in  the 
year.  Under  agreement  with  the  Tonopah  "76"  this 
company's  ground  is  being  prospected  on  the  800  level 
of  the  Ohio  Tonopah.  In  its  own  operations  from  the 
Ohio  shaft,  development  on  south-dipping  veins  was 
encouraging,  as  such  veins  showed  characteristics 
identical  with  those  shown  by  north-dipping  veins. 

At  Virginia  City,  Whitman  Symmes,  long  a  con- 
structive element  in  Virginia  City  mining  affairs, 
retired,  and  Alex  Wise  became  superintendent  of  the 
North  End  group.  Outside  of  the  working  of  a  com- 
paratively rich  shoot  below  the  2,150  level,  there  is 
little  to  record  for  the  North  End  mines.  Up  to  Sept. 
1  production  exceeded  117,000  oz.  silver  and  6.808  oz. 
gold.  The  Middle  Mines,  under  H.  W.  Slosson.  Jr., 
explored  with  diamond  drill  and  in  other  respects 
marked  time.  Gold  Hill  mines  were  brought  under 
the  control  of  Bulkeley  Wells,  who  has  his  engineers 
now  engaged  in  constructing  a  mine  adit  luid  prepar- 
ing the  foundations  for  a  2,000-ton  cyaiiidi'  plant, 
preparatory  to  working  low-grade  ores  and  old  stope 
fills.  Under  Bulkeley  Wells'  control,  the  Hold  Canyon 
Dredging  Cn.  started  on  Sept.  5  a  steel,  !M-cu.ft. 
dredge  about  half  way  between  Silver  and  Dayton. 
Both  enterprises  are  well  managed,  and  should  niake 
important    production. 

The  Rochester  Silver  Corporation,  under  date  of 
July  31,  1920,  reported  26,570  tons  of  or.'  milled. 
Average  silver  was  12.91  oz.  and  gold  0. If).'?  o/..  per 
ton.  Total  costs  were  $9.23  per  ton.  Recovorii's  were 
92  per  cent  of  gold  and  HI. 3  per  cent  of  silver,  viidding 
a  net  operating  profit  of  $151,614.77  for  the  six 
monthfl.     Development   reached  4.871    ft.     Operations 


were  hampered  in  the  latter  part  of  the  year  by  power 
shortage.  The  Nevada  Packard  went  into  the  hands 
of  a  receiver  with  $55,000  owing.  The  Nenzel  Crown 
Point  Mining  Co.  was  foreclosed  and  ordered  to  be 
sold  at  public  auction.  Minor  operations  were  carried 
on  by  other  companies. 

The  Divide  district  failed  to  reach  expectations, 
although  a  few  properties  reported  development  of 
milling  ore  in  moderate  amounts.  At  Candalaria,  the 
Candalaria  Mines  Co.  actively  developed  its  holdings 
on  Lucky  Hill  and  prepared  plans  for  a  mill. 

The  Pioche  district  was  prosperous  throughout  1920 
and  made  large  shipments  of  low-grade  iron-man- 
ganese ores  to  Salt  Lake  smelters.  Assurance  by  rail- 
road officials  that  fair  treatment  would  be  given  in 
impending  freight-rate  increases  prevented  anything 
more   than    a    nominal    interference   with    operations. 

The  Louisiana  Consolidated  Co.  completed  a  125-ton 
lead  smelter,  a  power  line,  and  a  flotation  addition 
to  its  mill.  The  Bull's  Head  Mining  &  Smelting  Co. 
did  not  operate  its  smelter.  The  Spruce  Monarch 
mine,  also  at  Spruce  Mountain,  made  steady  shipments 
to  Murray.  At  Goodsprings,  the  Yellow  Pine  Mining 
Co.  investigated,  in  co-operation  with  the  U.  S.  Bureau 
of  Mines,  the  volatilization  of  lead  and  zinc  as  chlo- 
rides from  zinc  carbonate  concentrates.  The  Eureka 
district  was  active  in  prospecting,  developing  and 
shipment  of  ore.  Arrowhead  was  the  center  of  much 
prospecting,  and  activity  was  reported  at  Austin  and 
Broken  Hills.  The  Simon  Silver-Lead  Co.,  east  of 
Mina,  developed  in  excess  of  500,000  tons  of  ore  and 
extended  development  to  the  seventh  level.  565  ft. 
deep.  A  milling  unit  of  100  to  125  tons'  capacity  is 
being  designed,  and  it  has  been  stated  that  the  U.  S. 
Smelting  will  advance  funds  for  its  construction  and 
has  contracted  for  the  concentrates.  Other  properties 
near  by  were  active. 

Jarbidge,  toward  the  close  of  1920,  had  exceeded 
1919  production.  Elkoro,  Jarbidge-Buhl  and  the  New 
York  Jarbidge  mining  companies  are  the  important 
operators.  From  the  Long  Hike  mine  the  Elkoro  had 
milled  up  to  Nov.  1,  104,469  tons,  which  yielded  in 
bullion  $1,181,900,  with  a  net  operating  profit  of  $555,- 
229.  This  profit  has  been  expended  in  completion  of 
plant,  development,  and  other  expenses.  A  minimum 
estimate  of  prooable  ore  in  the  different  claims  is 
stated  to  be  100.000  tons,  with  promise  of  more. 

At  Gold  Circle,  the  Elko  Prince  maintained  its  pro- 
duction of  sixty  tons  per  day.  Other  mines  were  also 
active.  At  Tule  Canyon.  W.  J.  Loring  prospected  and 
developed  the  Silver  Hills  Nevada  Mines  with  varj-ing 
but  encouraging  results.  Birch  Creek.  Searchlight. 
Spanish  Belt,  Rye  Patch.  Rawhide,  Willard,  Denio. 
and  Pioneer  were  active. 

At  Round  Mountain,  placer  and  lode  mining  con- 
tinued, with  encouraging  returns.  The  White  Caps, 
at  Manhattan,  extended  its  development,  discontinued 
milling,  and  during  1920  shipped  1,496.4  tons  of  ore 
to  the  Tacoma  smelter.  Arsenic  content  was  669,392 
lb.  and  gold  $38,146  in  value.  The  main  shaft  was 
deepened  to  1,000  ft.,  and  a  station  cut  on  the  800-ft. 
level.  tJoldfield  operations  were  re.^tnrti'd  by  diffi- 
culty in  securing  capital.  Both  the  Cmliilii'lii  Develop- 
ment and  Goldtield  Deep  Mines,  under  the  leadership 
of  A.  I.  D'Arcy  and  H.  C.  McMahon.  ,  onl  .,  led  minor 
operations. 
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New  Mexico 

By  James  P.  Porteus 

Lordsburg,  New  Mexico 

MINING  operations  in  New  Mexico  during  the  first 
three  quarters  of  1920  were  fairly  steady.  The 
production  of  copper,  notwithstanding  adverse  market 
conditions,  showed  a  gradual  increase  up  to  October. 
In  the  last  quarter,  however,  there  was  a  pronounced 
"tapering  off,"  which  movement  culminated  in  December 
in  a  severe  shrinkage  in  all  operations.  The  price  of 
silver,  maintained  by  the  Pittman  Act,  caused  a  number 
of  old  mines  to  be  reopened.  No  great  production 
developed,  but  in  some  operations,  as  at  Lake  Valley  and 
Central,  considerable  ore  was  profitably  shipped.  A 
number  of  new  silver  developments  look  promising. 
Gold  mining  was  not  altogether  neglected. 

The  Mogollon  mines  were  consistent  producers 
throughout  1920,  and  both  Steeple  Rock  and  Pinos 
Altos  districts  showed  some  activity.  The  production 
of  zinc  increased  in  the  Hanover  district,  but  decreased 
elsewhere,  total  output  for  the  state  being  less  than 
last  year.  Manganese  in  the  vicinity  of  Deming  and 
fluorspar  at  Lordsburg  and  in  the  lower  Rio  Grande 
Valley  attracted  attention.  Iron  shipments  were  quite 
regular,  and  ferromanganese  ores  moved  briskly  from 
June  until  the  increase  in  freight  rates  put  a  stop 
to  the  business. 

The  general  advance  in  freight  rates  has  operated 
most  severely  against  the  mining  industry  of  the  state. 
Most  low-grade  shipments  have  ceased.  An  increase  in 
smelter  charges,  forced  by  the  same  conditions,  together 
with  a  plan  for  partial  settlements  on  copper  ore  ship- 
ments, balance  to  be  paid  when,  as  and  at  the  prices 
prevailing  at  the  time  of  sale,  stopped  much  tonnage 
that  otherwise  would  have  moved.  There  is  an  indica- 
tion that  old  rates  on  all  low-grade  ores  will  be  restored, 
as  it  is  clearly  in  evidence  that  this  must  be  done  if 
the  traffic  is  to  move  at  all.  The  labor  situation  has 
been  reasonably  satisfactory.  Mexican  miners  are 
employed  to  a  very  large  extent. 

The  Chino  Copper  Co.  continued  to  be  the  largest 
producer  of  copper  in  the  state  in  1920.  The 
output  foi-  January  was  3,081,937  lb.  of  crude  copper, 
and  output  increased  steadily  to  September,  when  it 
reached  5,161,000  lb.  The  total  for  the  year  is  esti- 
mated to  be  43,000,000  lb.  During  November  produc- 
tion was  cut  to  approximately  40  per  cent,  but  up  to 
December  no  change  had  been  made  in  the  general 
wage  scale,  although  a  part  of  the  working  force  had 
been  laid  off. 

At  Tyrone,  the  Burro  Mountain  branch  of  the  Phelps 
Dodge  Corporation  built  a  new  2,000-ton  concentrating 
mill,  and  carried  on  development  work  at  a  rate  of 
about  10,000  ft.  per  month.  The  first  1,000-ton  unit 
of  the  new  mill  was  started  on  Aug.  2  and  the  second 
unit  a  few  weeks  later.  The  production  of  crude 
copper  for  that  month  was  92,000  lb.,  the  new  mill 
showing  an  increa.sed  recovery  of  10  pei-  cent.  The 
Austin-Amazon  was  inoperative  throughout  the  year. 
At  Pinos  Altos  Ihe  U.  S.  Copper  Co.  lost  office  and 
shafthouse  by  fire.  The  Calumet-New  Mexico  operated 
a  sixty-ton  mill  until  the  zinc  market  dropped,  but 
after  a  limited  shutdown  milling  was  resumed  on  cus- 
tom ores  from  the  .surrounding  district.  The  Cora 
Miller  mine,  in  the  Mangas  Valley,  west  of  Tyrone, 
was  reopened  after  lying  idle  for  many  years.     Silver 


ores  in  paying  quantities  were  developed  and  a  fifty-ton 
cyanide  mill  was  built  and  is  in  operation. 

The  total  tonnage  of  ores  shipped  from  the  Lordsburg 
district  up  to  December  amounted  to  53,620,  of  an 
approximate  value  of  $800,000.  On  June  1,  the  Calumet 
&  Arizona  Mining  Co.  took  possession  of  the  Eighty- 
five  mine  by  purchase.  The  price  paid  is  believed  to 
have  been  over  $1,000,000.  A  year  previous  to  June  1, 
the  production  had  been  approximately  7,000  tons 
monthly.  Since  that  date  production  has  been  4,500 
tons  per  month.  These  ores,  like  those  of  the  Bonney 
and  Miser's  Chest,  are  highly  siliceous  copper  sul- 
phides, carrying  gold  and  silver,  and  are  very  desirable 
for  fluxing  purposes.  When  taken  over,  the  property 
was  developed  to  the  750-ft.  level.  The  new  owners 
have  carried  the  work  to  the  1,050-ft.  level  and  inter- 
sected the  vein  at  950  ft.,  where  it  is  strong  and  of 
excellent  grade. 

The  Bonney  mine  has  done  a  large  amount  of  suc- 
cessful prospecting  outside  of  its  main  vein.  The  Octo 
mine  has  operated  steadily  since  June.  A  large  amount 
of  development  work  has  been  done  and  strong  veins 
of  low-grade  ore  have  been  opened.  Buildings  have 
been  con-structed,  and  a  500-hp.  steam-power  plant 
has  been  purchased  to  be  installed  at  an  early  date  at 
No.  3  shaft,  which  is  in  ore.  The  Miser's  Chest  mine 
was  taken  over  by  a  syndicate  of  Tyrone  and  Silver 
City  people,  who  shipped  twelve  cars  of  good  copper 
ore  and  extended  the  main  shaft  to  450  ft.  in  depth. 
The  Co-operative  Mining  Co.  completed  a  50-ton  flota- 
tion mill  and  shipped  190  tons  of  high-grade  ores  and 
concentrates.  Development  work  has  reached  the  200-ft. 
level.  On  the  Monte  Rico  property,  a  number  of  veins 
giving  good  assays  in  silver-lead  have  been  opened. 

The  Great  Eagle  fluorspar  mine  was  operated  for 
about  five  months  by  the  owners,  then  leased  for  four 
months,  and  then  sold  to  Michigan  capitalists,  who  are 
erecting  a  200-ton  mill,  intending  to  turn  out  an  acid- 
grade  product.  Production  up  to  November  was  1,500 
tons.  A  number  of  other  fluorspar  prospects  have  been 
opened  in  this  vicinity,  but  none  of  them  has  as  yet 
produced  commercially. 

At  Hanover,  the  Empire  Zinc  Co.  worked  practically 
its  full  force  through  the  year.  In  May,  the  company 
bought  the  Republic  mine  for  $500,000  cash.  The 
Hanover-Bessemer,  notwithstanding  the  increase  in 
freight  rates,  maintained  steady  shipments  of  iron  ore 
to  the  Colorado  Fuel  &  Iron  Co.  The  new  mill  of  the 
Grant  County  Copper  Co.  continued  to  turn  out  a  good 
grade  of  zinc  concentrates.  The  Mogollon  Mines  Co. 
operated  both  mine  and  mill  full  time  throughout  1920. 
The  mill  output  was  increased,  new  orebodies  were 
opened  and  a  substantial  addition  was  made  to  the  ore 
reserves  of  the  company.  Through  good  management  a 
satisfactory  working  force  has  been  built  up. 


South  Dakota 


By  Otto  Ellerman 

stall-  Mine  In.spcctor,  Lead,  S.    I). 

THE  production  of  gold  in  South  Dakota  for  1920 
will  be  somewhat  leas  than  $5,000,000,  or  about 
the  same  as  for  1919.  The  high  cost  of  supplies  and 
the  scarcity  of  lalior  were  responsible  for  the  low 
yield  during  the  last  two  years.  Only  two  gold  pro- 
ducer.s  operated  in  the  Black  Hills  in  1020.  The  labor 
situation  was  greatly  relieved   in  the  last  two   months 
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of  the  year,  and  in  a  short  time  the  producers  will  be 
operating  all  their  departments  at  full  capacity.  Con- 
tinued high  costs  will  prevent  numerous  small  con- 
cerns from  resuming  work.  The  j'ear  1921  will  show 
an  increase  in  the  precious-metal  output,  but  the 
normal  pre-war  production  cannot  be' looked  for  yet. 

The  Homestake  continued  active,  with  840  stamps 
dropping  for  the  greater  part  of  1920.  The  company's 
plant  at  Terraville  was  placed  in  operation  on  Dec.  2, 
and  920  stamps  are  now  being  used.  The  remaining 
100  stamps  will  be  utilized  early  in  1921,  and  the  pro- 
duction for  this  year  will  be  nearly  normal. 

The  Trojan  wa.s  active  during  1920,  and  in  addition 
to  the  regular  production,  the  sinking  of  the  new 
shaft  was  continued.  This  had  reached  a  depth  of 
nearly  300  ft.  when  work  was  temporarily  suspended 
on  Dec.  1.  The  gold  production  from  the  mine  will 
show  a  decrease  during  the  year  as  compared  with 
1919.  The  Cutting  continued  the  sinking  of  its  main 
shaft  to  a  depth  of  500  ft.  Laterals  were  driven  at 
several  levels,  but  all  work  was  stopped  in  October, 
owing  to  the  large  amount  of  water  encountered.  New 
pumps  are  being  installed,  and  the  further  develop- 
ment of  the  property  will  be  started  soon  after  the 
first  of  1921.  In  the  Carbonate  district,  the  Elder 
tunnel  was  completed  and  tapped  the  old  Iron  Hill 
workings  at  a  distance  of  1,385  ft.  The  mine  was  un- 
watered  through  this  drainage  tunnel,  and  some  de- 
velopment work  is  now  being  done. 

The  Ofer  property  at  Lead  was  merged  with  the 
property  of  the  Reliance  company  during  1920  and  that 
of  the  old  Dakota  company.  The  Reliance  cyanide  plant 
will  be  enlarged  and  the  railroad  will  be  extended  to  the 
property.  The  combined  properties  contain  a  large 
acreage  of  mineral  ground  in  the  Bald  Mountain  district 
and  extensive  work  will  be  started  in  1921  under  the 
name  of  the  Ofer  company. 

The  Echo,  at  Maitland,  did  some  development  work, 
but  operations  were  suspended  early  in  1920.  The 
New  Silver  Queen,  at  Galena,  made  shipments  of  lead- 
silver  ores,  and  late  in  the  year  completed  the  instal- 
lation of  electric  equipment,  which  will  greatly 
increase  the  production  from  this  property.  The 
Golden  Crest  was  sold  to  James  Hardin,  of  Deadwood, 
and  associates,  and  work  has  been  started  to  place  the 
mine  in  condition  for  regular  production.  The  Ana- 
conda company  ha.s  erected  buildings  for  employees,  and 
mine  work  will  be  started  soon. 

The  National  Tin  Corporation  continued  the  de- 
velopment of  its  properties  near  Hill  City.  The  con- 
centrator was  placed  in  operation  during  the  summer, 
but  operated  only  for  a  short  time.  All  work  was 
au.spended' early  in  the  fall.  The  First  National  C'o. 
took  over  the  Golden  Summit  mine,  near  Hill  City, 
under  bond  and  option,  l)ut  did  only  a  few  months' 
development  work.  The  Maywood  Chemical  Co.,  at 
Keystone,  made  regular  shipments  of  lithia  ore  during 
the  summer  month.s.  Shipments  of  gypsum  products 
were  made  by  the  U.  S.  Gypsum  Co.,  at  Piedmont,  and 
the  Dakota  Piaster  Co.,  at  Hlackhawk,  and  the  IJelinite 
Co.,  at  Ardmore,  made  an  increased  proiiuction  of 
water  .softener.  Small  amounts  of  mica,  tunK'ston, 
and  placer  gold  were  recovered  by  individuals,  but 
the  ((uantity  was  negligible.  One  oil  well  at  a  depth 
of  700  ft.  was  l)roiight  in  early  in  Hecemlier  on  the 
Slocum  lease,  two  miles  southwest  from  l'.d|.ri'mont. 
In  thi.s  and  other  districts  test  wells  are  being  drilled. 


Oregon 


By  Henry  M.  Parks 

Director  Oregon   Bureau  of  Mines  and   Geology,   Portland,  Ore. 

THE  most  distinctive  single  feature  of  the  mining 
industi-j-  in  Oregon  for  1920  was  the  development 
of  iron  ore  both  in  important  quantity  and  of  good 
quality  in  Columbia  Countj-.  The  ores,  as  far  as  devel- 
oped, are  all  limonites,  the  larger  part  of  them  analyz- 
ing 50  per  cent  or  better  in  iron  (dry  analysis).  They 
are  very  low  in  sulphur  and  carry  but  0.3  to  0.5  per 
cent  of  phosphorus. 

The  Oregon  mining  industry  was,  in  common  with  that 
of  most  mining  states,  ham.pered  in  1920  by  conditions 
caused  by  the  war.  The  shortage  of  labor  was  greater 
in  mining  than  in  other  industries.  In  addition,  the  gold 
producer  could  purchase  less  labor  and  supplies  for  his 
gold  than  before  the  war.  In  most  operations  it  has 
cost  more  than  $20.67  to  produce  an  ounce  of  gold,  so 
that  operations  were  conducted  at  an  actual  loss  at 
the  majority  of  gold  mines.  The  great  increase  in  the 
cost  of  supplies,  made  still  greater  by  the  two  raises 
in  freight  and  express  rates,  added  materially  to  mining 
and  milling  co.-ts.  The  high  freight  rates  have  added 
to  the  cost  of  marketing  concentrates  and  to  smelter 
rates,  and  consequently  reduced  the  net  smelter  returns 
to  a  marked  extent. 

Notwithstanding  decidedly  adverse  conditions,  a  con- 
siderable amount  of  new  work  was  done  in  1920.  The 
Waldo  Corporation,  operating  the  Logan  hydraulic 
placer  mine,  at  Waldo,  Ore.,  completed  its  1,650-ft. 
tunnel.  This  tunnel  obviates  the  necessity  of  hydraulic 
elevators.  The  gravel  is  now  flumed  through  the  tun- 
nel. The  water  formerly  required  by  the  hydraulic 
elevators  is  used  in  washing  the  gravel,  thus  increasing 
the  output  and  efficiency  of  the  plant.  The  Old  Channel 
Mine,  another  well-known  placer  mine,  which  had  been 
idle  for  some  years,  now  has  a  force  of  men  working 
on  the  property  under  the  management  of  J.  R.  Harvey. 
Renewed  activity  is  reported  at  the  Almeda  copper 
mine,  at  the  Sylvanite  gold-tungsten  mine,  and  at  a  few 
other  properties  in  southern  Oregon. 

In  eastern  Oregon  extensive  development  work  is 
being  done  on  the  properties  of  the  Cornucopia  Mines 
Co.  at  Cornucopia.  The  two  cyanide  mills  are  being 
operated  twelve  hours  daily.  The  E.  &  E.  mine,  at 
Bourne,  which  completed  a  twenty-stamp  mill  and  flota- 
tion concentrating  plant  last  spring,  is  in  operation, 
with  John  Arthur  as  manager.  The  Ben  Harrison 
mine  comi)leted  its  flotation  plant  and  operated  one 
shift  daily  during  the  summer  months  of  1920,  but 
closed  down  in  Octoi)er  because  of  labor  conditions 
and  high  operating  t'osts.  The  manager,  W.  C.  Fel- 
lows, stated  that  when  normal  conditions  return  full 
scale  operations  would  begin. 

The  Empire  Dredging  Co.,  at  John  Day.  was  operated 
steadily  throughout  1920.  and  the  gold  dredges  of  the 
Powder  River  Gold  Dredging  Co.  and  the  Sumpter 
Dredging  Co.  have  been  operated  since  May  I".,  having 
been  idle  during  the  winter  of  1919-2i",  owing  to  a 
shortage  of  electric  power  caused  liy  the  unusually  light 
rainfall  the  previous  year.  Several  other  mines  were 
closed  for  the  same  reason,  the  Eastern  diegon  Light 
&  Power  Co.  having  been  unable  to  fui  iiish  the  neces- 
sary power. 

The  Iron  Dyke  copper  mine,  at  Homestead,  was  oper- 
ated   steadily    throughout    1920.      Development    at    the 
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Gem  mine,  at  Susanville,  was  continued  through  the 
year,  and  additional  equipment  was  placed  there  last 
fall,  and  the  owners  are  now  planning  on  the  erection 
of  a  mill  on  the  property  in  1921.  The  La  Belleview 
mine  partly  completed  a  mill  at  its  property  northeast 
of  Granite.  The  Buffalo  mine,  which  has  been  shipping 
silver  ore  for  several  years,  closed  down  late  last  fall, 
owing  largely  to  troubles  within  the  leasing  company 
operating  the  mine. 

The  rapid  drop  in  the  price  of  materials  and  sup- 
plies; the  change  from  a  shortage  of  labor  to  a  surplus; 
the  clearing  up  of  the  freight  situation  with  assurances 
of  prompt  delivery  are  decidedly  encouraging  to  the 
gold  miner.  The  year  1920  was  a  most  difficult  one 
for  the  mining  industry,  but  operators  are  confident 
that  there  will  be  a  considerable  revival  in  1921,  espe- 
cially in  the  development  of  gold  and  silver  properties. 


Washington 

By  Ernest  N.  Patty 

Mining   Engineer.    University   Station,  Seattle,    Wash. 

THE  1920  mineral  production  of  Washington  will 
total  approximately  $20,000,000,  with  coal,  cement, 
magnesite,  metals,  and  clay  products  ranking,  in  the 
order  named,  as  the  major  mineral  industries. 

The  total  value  of  the  metal-mine  production  during 
1920  will  exceed  that  of  1919  by  30  per  cent  and  almost 
equal  the  $1,500,000  production  made  during  1918. 

Approximately  fifty  properties  shipped  ore  during 
1920.  but  80  per  cent  of  the  metal  production  came  from 
eight  mines.  The  copper  came  principally  from  the 
Sunset  mine,  in  the  Cascades,  and  the  United  Silver- 
Copper  mine,  in  northeastern  Washington.  The  Electric 
Point  mine,  in  the  Northport  district  of  Stevens  County, 
produced  the  major  portion  of  the  lead.  Silver  came 
principally  from  the  United  Silver-Copper  mine,  just 
mentioned;  the  Arlington  mine,  of  Okanogan  County, 
and  the  gold  ores  from  the  Republic  district.  A  recent 
discovery  of  high-grade  zinc  carbonate  in  the  Northport 
district  gives  an  appreciable  production  of  that  metal 
for  1920.  The  Republic  district,  in  Ferry  County,  pro- 
duced most  of  the  gold  ore,  which  it  shipped  crude  to  the 
smelters  as  a  siliceous  flux.  It  is  declining  rapidly  under 
present  gold-mining  conditions.  Its  ultimate  rejuvena- 
nation  is  contingent  upon  the  economic  solution  of  cer- 


tain metallurgical  problems  which  will  make  the  lower- 
grade  ores  commercial,  and,  of  course,  on  a  decided 
betterment  in  the  gold  situation.  There  are  several 
excellent  gold  properties  in  the  Mount  Baker  district  of 
northwestern  Washington  which  will  resume  operations 
when  the  mining  of  gold  again  becomes  profitable.  A 
gold  dredge  was  put  in  operation  a  few  months  ago  in 
the  Swauk  Basin  of  west-central  Washington.  If  this 
operation  proves  successful  the  gold  production  will  be 
saved  from  a  decided  decrease  during  1921. 

The  present  metal  market  discourages  the  opportunity 
for  an  increased  copper  and  lead  production  during  1921. 
The  copper  and  lead  mines  of  the  state  cannot  operate 
profitably  under  present  costs  with  copper  at  13c.  and 
lead  around  5c.  If  such  conditions  continue  most  of 
the  major  producers  will  be  closed  down.  The  silver 
production  for  1921  will  receive  a  decided  increase  with 
the  Pittman  Act  operative.  A  large  part  of  the  1921 
production  should  come  from  the  Nighthawk  and  Ruby- 
Conconully  districts  of  Okanogan  County. 

This  has  been  a  prosperous  year  for  the  magnesite 
industry  of  Stevens  County.  Just  at  the  close  of  1920, 
the  long-feared  importations  of  Austrian  magnesite  were 
appearing  in  formidable  shipments.  The  domestic  pro- 
ducers with  their  mines  in  Washington  and  California 
and  the  mai'kets  in  the  eastern  United  States  are  so 
severely  handicapped  by  the  costly  transcontinental 
freight  haul  that  they  cannot  hope  to  compete  on  an 
even  basis  with  magnesite  mined  in  Austria  by  cheap 
labor  and  shipped  to  this  country  as  ballast.  The 
American  Mineral  Co.  announced  the  suspension  of 
operations  Jan.  1,  1921.  Investment  in  machinery  and 
equipment  in  Washington  magnesite  mines  exceeds 
$2,000,000,  and  several  hundred  men  are  employed. 

The  copper  smelter  at  Tacoma  operated  continuously 
throughout  1920,  as  also  did  the  lead  smelter  at  North- 
port.  The  Bilrowe  electric  smelter,  at  Tacoma,  operated 
four  electric  furnaces  throughout  the  year,  and  pro- 
duced approximately  ten  tons  of  ferromanganese  daily 
to  supply  foundries  and  steel  works  along  the  Pacific 
Coast. 

A  number  of  oil  companies  are  drilling  on  the  west 
coast  of  the  Olympic  Peninsula,  in  the  northwest  corner 
of  Washington,  but  so  far  no  oil  has  been  brought  in. 
The  Standard  Oil  Co.  has  one  well  down  over  1,500  ft., 
and  is  starting  a  second  hole. 


Joplin-Miami  District 


By  Jesse 

('orif'.spondLTit   Enyxnec 

SHIPMENT  of  blende  from  the  zinc-lead  mines  of 
Oklahoma,  Kansa.s,  and  Missouri  in  1920  exceeded 
500,000  tons,  an  exce.ss  over  1919  of  90,000  tons. 
Lead  increased  1(;,.570  tons,  and  the  value  of  all  ores  is 
over  $10,000,000  greater. 

Oklahoma  gained  52,280  tons  blende  and  16,610  tons 
lead.  Kansas  gained  49,320  tons  blende  and  6,760  tons 
lead.  Missouri  lost  15,050  tons  blende,  1,930  tons  cala- 
mine, and  1,300  tons  lead.  The  year  was  wholly  un- 
paralleled in  production  of  zinc  and  lead,  and  the  value 
returns  are  the  greate.st  recorded.  Oklahoma  zinc  ship- 
ments were  lightest  during  the  last  half-year,  Kan.sas 
loaded  heaviest  in  the  hwt  half-year,  and  Missouri 
slowed  down  during  the  last  half. 

The  Oklahoma-Kansas  group  of  mines  extends  north 


A.  ZOOK 

ing  and  Mining  Juurnal 

and  northeast  from  the  point  of  origin,  four  milos  north 
of  Miami,  Okla.,  the  northward  trend  passing  into  Kan- 
sas north  of  Picher.  The  northeast  swing  of  operations 
has  made  no  alignment  of  contiguous  development,  but 
produced  several  splendid  mines,  with  intervening  un- 
developed territory,  leading  toward  the  Chanute  Spelter 
Co.'s  great  Hartley  mine  in  Kansas.  The  older  Okla- 
homa mines  in  the  vicinity  of  Lincolnville,  nearly 
due  south  of  the  Hartley  mine,  made  some  progress 
during  the  year.  To  the  northward  group  in  Oklahoma 
belongs  the  credit  of  heaviest  lead  production,  the  Barr 
mine  of  the  Vinegar  Hill  Co.  being  the  largest  lead 
producer  in  the  Kansas  portion  of  this  area. 

Discovery  a  few  years  ago  of  a  mine  of  promise  west 
of   Waco,   Mo.,   has,   with   sub.sequent   development,   en- 
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larged  the  Waco  area  well  across  the  state  line  in 
Kansas,  until  there  are  several  mines  producing  zinc 
blende  from  an  ore  level  as  richly  mineralized  with  zinc 
as  the  Picher  area,  but  lean  in  lead,  yielding  a  splendid 
zinc  for  rolled-zinc  products.  The  increase  in  1920  of 
the  Waco  area  was  from  the  Kansas  side  of  the  Mis- 
souri-Kansas state  line,  with  development  on  the 
Missouri  side  neglected.  The  older  Missouri  mines 
producing  blende,  aside  from  Oronogo,  are  a  negligible 
quantity  as  regards  output  and  the  calamine  mines 
are  making  a  lower  record  each  succeeding  year. 


TABLE  I.     SHIPMENT.S  OF  ZINC-BI.ENDE,  CALAMINE  AND  LEAD 
CONCENTRATES  IN  THE  JOPLIN  DISTRICT,  1920,  WITH  V.\LUES 

Lead 
Blende,             Calam"ne,     Concentrates, 
Pounds               Pounds  Pounds  ^'aIue.s 

792,688.810     120,117.920       $25,026,620 


Oklahoma 

Ottawa  County  .   . 

Kansas 
Cherokee  County. 

Missouri 

Jasper  County 

Newton  County. . . 
I.awTence  County. 
Other  countie.s  (a)  . 


Missouri  totals  . 
1920  District  totals 
1919  District  totals 

Increa.se 

Decrease 


254,126,970 

76,523,580 

2.369.680 

1,944.030 

451,720 

81,289.010 

1.128,104,790 

937.745.880 

190.354.910 


1.790.750 

16,481.540 

1,146.900 

243,110 

19.662,300 
19.662,300 
23,516,360 


44,028.510  8,154.190 


2.357.070 
371.120 
64.180 
16,030 


10,830,160 
174,976,590 
141,944,470 

33,032,120 


$2,808,400 
35,989.210 
25.392,340 
10.596.870 


(a)   Includes  ores  brought  by  Joplii 
Ozark.  Wright  and   Howell  counties. 
from  Arkan9a.s  are  not  included. 


TABLE  II.     MONTHLY  .WERAGE  PRICES  OF  BLENDE,  CALAMINE 

AND  LEAD  CONCENTRATES  IN  1920,  IN  THE  JOPLIN  DISTRICT 
(Per  Ton  of  2,000  Lb.) 

All            Slab  Pig 

Zinc          Zinc(a)  Lead           Load  (a) 

Blende      Calamine        Ores          Cents  Concentrates     Cents 

January...     $53.90         $31.02         $53.35         9.265  $94.39           8  154 

February...        5182           36  00           50  69         8  737  85.33          8  533 

March 52   15           36  75           5127         8  691  102.18           9  87 

April 5122           38  20           51    11         8  356  107.09           8  666 

May 46  45            37  98            46   34          7  679  105.67           8  381 

June 47  04           37   17           46  90         7  834  10193           8  437 

July 43  47           35  59           43  33         7  72  98  85           8  283 

August 45.99           38  35           45  64         7  824  101.35           8  686 

September..       46  55           37  42           45   12         7  763  101  99           8  47 

October...       44  89           36  93           44.53         7.277  90.05           7   169 

November..       44  66           38   13           44  52         6  448  84  67           6  373 

December..       36.00           30  00           35.00         70.00 

Year $47  01         $36  16         $46.49         $95.71  

(~)  Monthly  nvfrage."  drawn  from  weekly  averages  of  daily  quotations  in  the 
En^inrainy  nrid  .Wimriy  Journal. 


TABLE  111.     ORE  PRICES  IN  THE  JOPLIN  DLSTRIC 

• 

FOR  TWELVE 

YEARS 

(Per  Ton  of  2,000  Lb.) 

Zinc  Ores 

High                     Average 

T         rl  O 

High 

Avcrag 

1909 

$55  00                     $41   08 

$60  50 

$54  56 

1910 

52  00                       40  42 

58  00 

51   98 

51   00                       39  90 

64  00 

56  76 

67  00                       53  33 

68  00 

56  60 

59  00                       42  26 

58  00 

52  52 

54  00                        40  46 

54  50 

46  55 

138  90                       79  30 

80  00 

55  08 

131   70                       84  72 

104  84 

101   95                       67  70 

135  50 

98  OU 

78  70                       51   33 

106.00 

88  98 

57  60                       43  08 

89.00 

h6  43 

1920 

61   50                       46  49 

112  SO 

95   71 

The  large  reserve  stock  in  the  bins  at  the  end  of  1919, 
from  lack  of  transportation  facilities,  was  carried  on 
advance  buying  throughout  three-fourths  of  1920,  a.s 
shippers  could  obtain  few  cars  except  on  a  showing  of 
tonnage  purcha.sed.  Box  cars  were  unobtainable,  and 
Bhipments  were  made  in  cattle  and  coal  cars.  Kollowing 
the  initiation  of  increased  freight  rate.s,  cars  bognn 
arriving,  until  at  the  close  of  November  a  mile  of  empty 
cars  were  reported  on  side  tracks  in  the  three  mining 
counties. 

Prices — Prime  Western  grades  of  zinc  blonde  opened 
1920  at  $r)7.r)0(.i  $r)5,  holding  through  January,  closing 
February  at  $52.50.  March  at  $17.50,  then  opening  April 
at  $50  and  closing  at  $45,  the  price  var>ing  from  $15 


down  to  $42.50,  until  the  end  of  June,  when  $45  was 
resumed,  up  to  $47.50  through  July  and  August,  reced- 
ing to  $45  the  end  of  September,  and  from  here  declining 
to  $30  with  the  advent  of  December.  Premium  grades 
generally  were  $1  higher  and  fines  $2.50  and  slimes  $5 
lower  all  of  the  year. 

Zinc  calamine  established  a  new  record,  the  strong 
demand  bringing  a  price  level  far  above  a  generally 
conceded  parity  with  blende.  Only  by  maintaining  a 
high  basis  w-as  there  a  possibility  of  continuing  pro- 
duction sufficient  to  meet  the  unusual  strength  of  de- 
mand. The  basis  price  was  $35  and  $36  ten  months, 
showing  the  first  weakness  in  November,  receding  to  no 
demand  at  the  year  end. 

Lead  advanced  from  $92.50  at  the  opening  of  1920 
to  $110  basis  in  April,  fluctuating  around  $100  to  $110, 
until  at  the  end  of  August  purchases  were  made  on 
$112.50  basis.  Then  the  price  dropped  to  $80  at  the  end 
of  September,  to  $65  at  the  end  of  October,  to  $55  at  the 
end  of  November,  and  the  metal  was  weak  in  demand  in 
December,  on  $50  basis.  Settlements  were  made  on 
$110  basis,  for  ore  contracted  in  August,  up  to  De- 
cember. 

Average  prices  for  both  zinc  and  lead  ore  appeared 
disproportionate  to  basis  prices  during  October  and 
November,  as  the  averages  were  derived  from  settle- 
ments on  contract  ores.  Zinc  blende  was  $27.50  per 
ton  lower  at  the  close  than  at  the  opening  of  1920,  and 
lead  receded  $62.50  per  ton  from  the  high  level  in 
August. 


Southeast  Missouri  Lead 
District 

By  H.  a.  Wheeler 

MiniriB   Kngincer,   St.    I^oiils,    Mo. 

THE  pig-lead  output  of  the  Southeastern  or  dis- 
seminated lead  belt  in  1920  was  about  158,000  tons 
(December  production  estimated).  This  is  about  3  per 
cent  greater  than  1919,  but  is  about  20  per  cent  below 
the  record  year  of  1917,  when  lead  reached  the  peak 
price  of  12c.,  as  the  result  of  war  conditions.  Had  there 
not  been  a  continuous  shortage  of  labor  throughout 
1920,  the  output  would  have  been  considerably  larger, 
despite   decreased   efficiency. 

The  year  1920  was  marked  by  violent  changes  in  the 
lead  market.  Labor  was  paid  the  maximum  war  rates 
throughout  the  year,  but  beginning  Jan.  1,  1921,  a  re- 
duction of  20  per  cent  was  made  where  the  wage  ex- 
ceeded $1  per  day  and  9  per  cent  upon  less  than  $4.  with 
a  minimum  of  $3.  In  the  Joplin  district,  which  experi- 
enced low  prices  for  zinc  ore,  a  horizontal  reduction 
of  $1   per  day  has  been  made   recently. 

Several  shaft^s  and  two  mills  have  been  shut  down 
in  St.  Francois  County,  which  produced  almost  the 
entire  output  in  1920.  The  Missouri  Cobalt  Co.,  in 
Madi.wn  County,  closed  its  plant  in  October.  A  small 
amount  of  lead  is  produced  by  this  company  as  a  by- 
product from  four  to  five  tons  of  c(»pper  and  about 
three  tons  of  nickel  and  cobalt  products  per  day  from 
the  former  North  American  property  at  Frederick- 
town.  The  St.  Joe  company  fount!  a  new  orcbody  two 
miles  west  of  Leadwood,  and  is  sinking  a  "*"^^  shaft 
on  the  old  Donnelly  tract  in  Flat  River.  H  is  also 
erecting  an  additional  elect nc  power  |>liiii(  at  River- 
mines,  which  will  enable  the  .ntire  properlv  to  l>e  oper- 


176 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  4 


ated  by  electricity.  Its  Crawley,  or  No.  8,  shaft  will 
connect  underground  with  the  G,000-ton  mill  of  the 
former  Doe  Run  plant,  thus  supplying  this  mill  entirely 
through  mine  haulage  and  doing  away  with  surface 
transportation  over  the  M.  R.  &  B.  T.  R.R.  The  old 
Mine  la  Motte  property,  in  Madison  County,  remains 
closed  down  through  litigation,  and  no  lead  is  being 
produced  in  the  county.  The  Picher  Lead  Co.  has 
optioned  the  Schulte  tract,  near  Fredericktown,  and 
is  doing  additional  diamond  drilling.  The  Einstein 
tungsten  property,  on  the  St.  Francois  River,  remains 
closed,  but  some  prospecting  for  tungsten  in  the  granite 
is  being  carried  on  in  the  neighborhood.  In  the 
neighboring  counties  of  Washington,  Franklin,  and 
Jefferson  only  small  amounts  of  lead  were  produced 
from  shallow  "diggings"  in  1920,  with  no  attempt  to 
prospect  for  the  deep   disseminated   lead. 


Zinc  in  Wisconsin 

By  J.  E.  Kennedy 

Correspondent  Engineering  and  Mining  Journal 

THE  tonnage  of  zinc  ore  shipped  in  1920  from  the 
Wisconsin  district  decreased  35  per  cent  from  that 
of  1919,  as  shown  in  the  table.  The  gross  tonnage  of 
zinc  ore  shipped  from  mines  to  smelteries  without  and 
to  separating  plants  within  the  district  decreased  25 
per  cent. 

Ore  Prices — Market  conditions  were  unstable  through- 
out 1920.  The  margin  between  premium  and  Prime 
Western  grades  of  blende,  both  bought  on  a  basis  of 
60  per  cent  zinc,  was  practically  eliminated.  Buyers  of 
the  higher  grade,  formerly  well  represented  in  pur- 
chases, made  little  or  no  effort  to  buy.  A  larger  per- 
centage of  the  tonnage  was  sold  under  contracts,  and 
weekly  open-market  quotations  were  not  always  obtain- 
able. The  base  price  for  January  was  $60  to  $61  per  ton, 
and  this  was  the  highest  level  attained  throughout  the 
year,  the  average  base  approximating  $50,  with  the 
year-end  price  at  $40  and  lower. 

WISCONSIN  ZINC  ORE  SHIPMENTS 
(In  Short  Tons) 

Net  to  .Smelteries 
1919  1920 
8.112  2, 551(a) 


Highland 

Linden 

Mifflin 

Mineral  Point, 

Platte  villc 

DodKevillc. 


56 


Cuba  City 24,581 

Bcntoa-Ncw  DiggingH 33,439 

Hazel  Green 80 

Shullsburg 2,742 

Galena,  in 80 


50 

316 

25,592 

1,887 

r8,289 
14,372 


1919 
8,112 
865 
20,874 


2,55 1(a) 
1,869 
29,405 


Total"  1919  and  1920 

1918 

1917 

1916 

1915 

1914 

1913. 


100,135 
120,854 
148,766 
133,035 
104,671] 
84,836 
76,017 


1,993 

■  r,887 

190 

6,887 

11.278 

82,516 

50,501 

9,836 

4,467 

8,585 

3,024 

24,873 

17,966 

164,731 

122,948 

189,058 

247,993 

219,118 

163,916 

134,362 

105,887 

119.280 

1912 99,409 

(a)  Crude  unmillod  carbonate.         (h)  Totals  to  Dec.  1 1,  1920 

A  total  of  thirty-two  concentrating  mills  and  five 
separating  plants  operated  at  various  times  during  1920, 
as  against  forty-two  mills  and  five  .separating  plants  in 
1919.  High  labor  and  material  co.sts  stimulated  effort 
toward  increasr-d  efficiency.  The  U.  S.  liureau  of  Mines 
established  a  substation  at  the  Wisconsin  State  Mining 
School,  at  Platteville,  to  carry  on  re.search  and  experi- 
mental work.  A  change  in  milling  practice  initiated 
in  1920  by  D.  I.  Hayes,  of  the  Wisconsin  Zinc  Co., 
reduced  tailings  ios.ses.  Little  new  construction  and 
development  work  was  undertaken.     The  Vinegar  Hill 


Zinc  Co.  completed  its  mill  on  the  Fields-Meloy  property. 
The  Wisconsin  Zinc  Co.  moved  one  of  its  milling  plants 
to  the  east  end  of  the  Champion  tract,  where  it  utilized 
the  Blackstone  shaft.  The  Connecting  Link  Co.  com- 
pleted its  No.  1  mill.  A  Chicago  company  was  sinking 
a  shaft  and  completing  a  mill  on  the  Nightingale  lease 
at  Benton  at  the  year  end.  The  Mineral  Point  Zinc  Co. 
wrecked  its  last  mill  at  Highland,  which  fact  indicates 
the  apparent  depletion  of  practically  the  only  remaining 
zinc  carbonate  deposits  of  this  district.  The  National 
Zinc  Ore  Separating  Co.  purchased  and  completed  the 
Government's  partly  finished  acid  plant  at  Cuba  City, 
making  a  high-grade  sulphuric  acid. 


Tennessee 

By  Wilbur  A.  Nelson 

state  Geologist  of  Tennessee,  Nashville,  Tenn. 

THE  year  1920  in  Tennessee  was  a  remarkable  one 
in  the  mining  industry.  Starting  out  with  all  mines 
working  at  full  capacity,  and  with  an  excess  of  advance 
orders  and  upward  revision  of  wages,  the  year  ended 
with  many  mines  working  part  time  and  others  shut 
down,  and  substantial  cuts  in  wages  have  been  made 
in  some  of  the  districts. 

Phosphate  Mining. — In  the  phosphate  district  of 
middle  Tennessee,  new  plants  have  been  constructed  at 
Wales  by  the  International  Agricultural  Corporation, 
with  a  capacity  of  300  tons  per  day  of  brown  rock; 
at  Toomey,  by  Armour  &  Co.,  for  mining,  crushing, 
and  drying  blue  rock  (capacity  100  tons  per  ten  hours)  ; 
and  by  the  Tennessee-Illinois  Fertilizer  Co.,  which  has 
erected  a  100-ton  plant  for  grinding  brown  rock. 
Methods  have  been  improved  by  the  introduction  of 
settling  devices  such  as  Dorr  thickeners  and  Allen  cones 
for  the  saving  of  fine  sands  formerly  wasted.  There 
have  been  no  strikes  in  the  district.  A  50  per  cent 
reduction  per  day  in  all  wages  went  into  effect  in  the 
Centreville  district  on  Nov.  1.  In  the  other  districts 
there  were  no  changes,  except  that  the  efficiency  of 
labor  about  doubled.  Little  rock  is  being  stored  by 
producers. 

Iron  Mining — All  the  iron  furnaces  and  ore  mines 
were  operated  at  full  capacity  for  the  first  nine  months 
in  the  year.  In  the  last  part  of  1920  the  pig-iron  market 
dwindled  so  that  all  the  furnaces  in  the  state  shut  down 
temporarily. 

Copper  Mining — The  copper  industry  at  Ducktown 
was  limited  in  the  last  part  of  the  year,  and  the  com- 
pany put  into  effect  wage  reductions  of  10  per  cent, 
as  well  as  reducing  the  number  of  men  employed. 

Clay — The  ball  clay  mines  in  west  Tennessee  operated 
continuously  during  1920.  During  the  fir.st  ten  months 
of  the  year  there  was  a  50  per  cent  labor  shortage,  but 
this  has  disappeared.  There  have  been  no  strikes  and 
no  reductions  of  wages.  The  large  producers  have  im- 
proved their  oi)crations  by  adding  new  eciuipment  and 
machinery  and  additional  steam  shovels.  The  Mandle 
Clay  Mining  ('o.,  of  Whitlock,  Tenn.,  is  l)uilding  a 
forty-ton  plant  for  the  reduction  and  preparation  of 
clays.  Small  stocks  of  the  different  grades  of  ball  clay 
are  on  hand  for  winter  use. 

Petroleum — Small  oil  production  was  obtained  in  1920 
from  three  counties,  Scott,  Sumner,  and  Pickett.  The 
Scott  County  fu^ld  is  situated  around  the  town  of  Glen- 
mary,  where  oil  is  obtained  from  the  St.  Louis  limestone 
at  a  depth  from  1,200  to  1,300  ft.     The  few  producing 
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wells  in  this  area  have  a  capacity  of  about  ten  barrels 
each.  In  Sumner  County  four  wells  are  producing  on 
the  Miller  farm,  1*  miles  northwest  of  Sugar  Grove. 
Oil  is  found  at  about  300  ft.  This  is  an  extension  of 
the  Allen  County,  Ky.,  field.  There  is  considerable  wild- 
catting  in  this  section.  In  Pickett  County  one  small 
well  on  the  Parris  farm,  near  the  mouth  of  Eagle  Creek, 
on  Obey  River,  has  produced  oil  at  a  depth  of  247  ft. 
Much  wildcatting  is  now  going  on  in  this  region,  and 
several  good  structures  are  being  drilled.  Additional 
wildcatting  is  going  on  in  nearly  every  county  on  the 
middle  Tennessee  Highland  Rim. 


Illinois 

By  L.  a.  Mylius 

Geologist,  Urbana,   111. 

EXCLUDING  coal,  raw  mineral  products  in  Illinois, 
in  their  order  of  commercial  value  as  closely  as  it 
can  be  estimated  were  in  1920:  Petroleum,  sand  and 
gravel,  limestone,  fluorspar,  lead  and  zinc,  clay,  quartz, 
and  tripoli.  Petroleum,  with  an  approximate  value  of 
$41,500,000  in  1920,  has  nearly  four  times  the  total 
value  of  all  the  other  raw  products. 

Petroleum — Oil  production  in  1920  will  total  approx- 
imately 10,750,000  bbl.,  about  12  per  cent  less  than  the 
production  in  1919,  and  but  one-third  of  the  annual 
production  in  the  years  from  1908  to  1912  inclusive. 
The  price  of  oil  reached  $3.77  per  barrel  in  April,  and 
held  that  price  to  the  end  of  the  year.  The  average 
price  of  Illinois  oil  in  1919  was  $2.50  per  barrel  and 
in  1920  was  $3.66  per  barrel.  This  increase  of  45 
per  cent  over  1919  prices  gives  a  gross  value  for  Illinois 
oil  of  $40,300,000.  The  value  of  gasoline  extracted  from 
natural  gas  was  approximately  $1,300,000.  The  total 
value  for  1920,  $41,600,000,  is  $10,000,000  in  excess  of 
any  previous  year's  production. 

The  increased  value  of  petroleum  stimulated  some- 
what prospecting  for  new  production.  Approximately 
381  holes  were  completed  during  1920,  of  which  110, 
or  30  per  cent,  were  dry.  Of  these  completions  350 
were  in  Clark,  Crawford,  Cumberland,  and  Lawrence 
counties;  sixteen  were  in  eastern  Illinois  north  of  Clark 
County;  and  fifteen  in  the  remaining  parts  of  the  state. 
The  profitable  horizon  in  the  Trenton  and  its  pos- 
sibilities attracted  attention  during  the  year.  Six  pro- 
ducing wells  and  two  dry  holes  were  drilled  in  the 
Trenton  in  Parker  Town.ship,  Clark  County;  four  dry 
holes  were  drilled  to  this  sand  over  an  area  of  120 
square  miles  north  of  Clark  County;  and  one  test  south- 
west of  Robinson,  Crawford  County,  was  dry.  Several 
small  wells  were  brought  in  near  Borton,  Edgar  County, 
in  shallow  Pennsylvanian  sands,  and  wells  to  the 
"Corniferous"  in  Coles  County  gave  cnciniraging 
"shows"  of  oil,  but  no  production.  At  Waterloo, 
Monroe  County,  the  doming  has  proved  productive, 
but  its  commercial  importance  has  not  been  ascertained. 
East  of  Gillespie,  Macoupin  County,  a  Penn.iylvanian 
pay  horizon  was  discovered  at  slightly  over  600  ft.,  and 
five  wells  were  completed. 

Sa7id  and  Gravel — The  increase  of  road  work  during 
1920  .strengthened  the  demand  for  this  niutorinl.  With 
improved  conditions,  the  outlook  is  good. 

Limestotie — The  limestone  quarries  should  show  an 
increased  production  over  1919,  and  aevoral  iilimts  are 
being  enlarged.  Road  making  and  other  demands  are 
strengthening  this   indu.stry.     As  the  capacity  of  the 


quarries  is  at  least  7,000,000  tons  per  year,  and  as  the 
car  shortage  and  labor  conditions  have  already  im- 
proved, the  outlook  is  favorable,  and  a  considerable 
increase  in  production  is  expected. 

Fluorspar — The  production  of  fluorspar  in  1920  will 
probably  show  an  increase  over  1919,  due  in  part  to 
the  depletion  of  stocks  held  by  the  steel  companies  when 
the  armistice  was  signed.  The  price  obtained  for  gravel 
spar,  the  principal  product,  was  about  $4  per  ton  lower 
than  in  1919.  The  prices  obtained  for  ground  spar  and 
acid  lump  were  in  excess  of  1919  prices.  At  present, 
the  market  is  dull,  but  prices  seem  firm.  Most  of  the 
small  mines  are  shut  down.  The  large  producers  are 
working  at  about  capacity.  Preparations  are  under  way 
to  open  a  new  mine  of  considerable  size,  and  1921 
should  see  the  opening  of  a  mill  to  treat  ores  of  high 
zinc  content. 

Lead  and  Zinc — The  production  of  lead  and  zinc  in 
Illinois  shows  a  decrease  in  1920.  The  average  price 
of  the  lead  concentrate  throughout  1920  was  consid- 
erably in  excess  of  the  1919  quotation,  but  the  price 
of  zinc  concentrate  was  about  $1  less  for  the  first  eleven 
months  of  1920  than  in  1919.  In  November  and  Decem- 
ber the  depression  in  prices  became  acute.  Only  two 
mines  of  any  size  are  operating  in  Illinois.  No  new 
activity  is  expected  before  the  summer  of  1921. 


Arkansas 

By  Jim  G.  Ferguson 


INDUSTRIAL  conditions  following  the  war  had  a 
depressing  effect  upon  mining  in  Arkansas  in  1920, 
but  in  coal  and  bauxite  this  depression  was  only  tem- 
porary. Coal  production  has  again  reached  normal,  and 
the  bauxite  output  for  1920  promises  a  substantial 
increase.  In  the  mining  of  zinc,  lead,  and  manganese 
there  has  been  a  decided  slump,  from  which  it  is  feared 
a  return  to  former  prosperity  will  not  take  place  until 
there  has  been  advance  in  prices. 

Should  the  recent  rate  of  production  of  bauxite  be 
maintained,  the  total  production  of  Arkansas  by  the 
American  Bauxite  Co..  the  Republic  Mining  &  Manu- 
facturing Co.,  the  Globe  Bauxite  Co.,  and  one  or  two 
small,  independent  producers  will  be  approximately 
500,000  long  tons  for  1920. 

Arkansas  produces  90  per  cent  of  the  bauxite  mined 
in  the  United  States.  In  1919,  all  of  the  bauxite  used 
in  the  United  States  in  the  manufacture  of  aluminum 
came  from  Arkansas,  as  did  28.981  long  tons  used  in 
the  chemical  industries.  31.180  long  tons  applied  in  the 
manufacture  of  abrasives  and  1,059  l(nig  tons  consumed 
by  the  makers  of  refractories. 

On  account  of  the  initiation  of  a  $100,000,000  road- 
building  program  in  Arkansas,  an  unusual  impetus  has 
been  given  to  the  crushod-rock  industry.  The  largest 
plants  in  the  .state,  situated  near  Little  Rock,  h.ive  had 
an  unprecedented  year.  Clay  production  for  the  manu- 
facture of  brick,  tile,  and  potter,\  was  about  normal 
in  1920.  The  future  outlook  for  this  industry  is  encour- 
aging, as  it  is  also  for  the  production  of  building  atone, 
marble,  and  granite,  large  deposits  of  which  are  found 
in  Ark.insas,  The  production  of  antinuniy,  slate,  and 
wlietstdufs  was  nominal  in  1920. 

More  capital  was  invested  in  Arkansas  during  1920 
in  oil  and  gas  development  than  in  all  other  mining 
activities  combined.     It  is  estimated  that  100  prospect 
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wells  have  been  drilled  or  are  in  process  of  being  drilled 
in  the  state.  In  the  proved  natural-gas  district  con- 
tiguous to  Fort  Smith,  the  daily  production  has  been 
increased  to  240,000,000  cu.ft.  One  well  has  a  record 
of  24,000,000  cu.ft.  per  day,  and  is  rated  one  of  the 
largest  gas  wells  in  the  United  States.  The  present 
production  is  in  excess  of  the  immediate  needs  of  the 
cities  and  industries  dependent  upon  natural  gas  for 
fuel,  but  is  estimated  to  be  only  about  10  per  cent  of  the 
capacity  of  this  field.  What  may  prove  to  be  a  new  gas 
field,  situated  in  south-central  Arkansas,  was  discovered 
during  the  summer  of  1920  while  drilling  for  oil  on 
the  Constantin  leases,  near  El  Dorado.  A  considerable 
production  of  natural  gas  was  developed,  and  is  now 
being  piped  to  El  Dorado  for  consumption.  Other  wells 
are  being  drilled  in  the  vicinity,  and  the  extent  and 
character  of  the  field  will  probably  be  determined. 

During  1920  Arkansas  made  its  first  commercial  pro- 
duction of  petroleum,  from  the  Hunter  well,  near 
Stephens,  in  Ouachita  County.  The  output  of  this  well 
is  only  ten  barrels  per  day,  but  it  has  demonstrated 
that  south  Arkansas  has  oil  and  has  stimulated  devel- 
opment in  that  district. 

Recently,  some  of  the  large  oil  development  companies 
formed  a  million-dollar  syndicate  for  a  thorough  and 
systematic  exploration  of  the  area  favorable  for  oil  pro- 
duction in  Arkansas  and  obtained  the  technical  services 
of  Dr.  John  C.  Branner,  former  State  Geologist  of 
Arkansas  and  later  president  of  the  Leland  Stanford 
Junior  University  in  California. 


Kansas 

By  Raymond  C.  Moore 

.stale   Geologist,    Lawrence.   Kan. 

THE  mineral  resources  of  economic  importance  in 
Kansas  are:  Petroleum,  natural  gas,  coal,  lead, 
zinc,  cement,  salt,  gypsum,  sand,  gravel,  limestone, 
sandstone,  clays,  and  pumice.  Of  these,  petroleum  is 
of  greate.st  importance,  both  for  the  total  value  of  the 
yearly  production  and  the  interest  which  attends  pros- 
pecting for  new  fields.  Including  estimates  for  the 
month  of  December,  the  total  value  of  the  mineral  prod- 
ucts for  1920  will  amount  to  nearly  $170,000,000, 
exceeding  considerably  the  figure  for  1918,  $158,684,000. 
With  estimates  for  December,  3,075  wells  have  been 
drilled  in  Kansas  during  the  last  year,  of  which  2,250 
have  yielded  petroleum  in  commercial  quantities.  The 
total  production  is  estimated  at  33,920,000  bbl.,  of 
a  total  value  of  $118,720,000.  The  largest  oil-producing 
fields  are  in  the  south-central  part  of  the  state,  in 
Butler  and  Marion  counties,  where  the  El  Dorado  and 
Augusta  districts  continue  to  furnish  a  large  propor- 
tion of  the  oil  from  the  state.  The  development  in  1919 
which  resulted  in  the  important  Peabody  and  Elbing 
production  north  of  the  El  Dorado  field  was  extended  in 
1920  northeastward  to  the  vicinity  of  Florence.  The 
Covert-Sellers,  Florence,  and  Urschel  pools  contain  good 
producers,  and,  on  account  of  their  geological  situation 
with  reference  to  the  well-known  bui'ied  granite  in 
central  Kansas,  are  of  unusual  interest.  It  is  probable 
that  other  pools  will  be  found  under  geological  condi- 
tions similar  to  those  of  the  new  1920  fields  of  Marion 
County.  Shallow  field  production  in  the  southeast  part 
of  the  state  has  i;een  large,  the  most  important  new 
production  being  obtained  in  Elk,  Chautauqua,  and  Linn 
counties. 


Natural-gas  production  declined  somewhat  in  1920, 
but  there  was  an  increase  of  more  than  100  per  cent 
in  the  number  of  natural-gas  gasoline  plants  within 
the  state.     Total  value  is  estimated  at  $6,000,000. 

Operations  in  the  lead  and  zinc  district  in  the  south- 
eastern part  of  Kansas  were  active,  especially  consider- 
ing the  difficult  conditions  arising  from  the  low  prices 
offered  for  zinc  concentrates. 

A  mine  at  the  northwest  edge  of  the  Picher-Treece 
extension  is  working  good  ore  at  a  depth  of  285-320  ft., 
the  deepest  in  this  part  of  the  district.  New  discoveries 
of  deep  ore  at  Galena  indicate  possible  development  in 
this  area.  In  the  Kansas  portion  of  the  Waco-Lawton 
district,  and  in  the  Badger-Crestline  area,  new  mills 
have  been  built,  and  with  higher  prices  there  will  be 
extensive  operations.  At  Waco,  ore  has  been  found  to  a 
depth  of  419  ft.  with  a  continuous  face  of  ore  more  than 
300  ft.  in  thickness.  The  estimated  value  of  lead  and 
zinc  marketed  from  Kansas  in   1920  is  $9,100,000. 


Oklahoma 

By  C.  W.  Shannon 

Diiector  Oklahoma  Geological  Survey,  Norman,  Okla. 

A  MARKED  activity  in  the  development  of  the  prin- 
cipal mineral  resources  of  Oklahoma  was  shown 
in  1920.  Petroleum  stands  at  the  head  of  the  list  with 
103,087,400  bbl.,  an  increase  of  14,127,800  bbl.  over  1919, 
and  a  value  for  1920  of  $347,355,400,  an  increase  of 
$190,842,500  over  1919.  During  1920  there  were  ap- 
proximately 9,100  completions  of  wells,  of  which  about 
75  per  cent  were  productive  of  either  oil  or  gas. 

Drilling  for  oil  and  gas  has  been  done  or  is  now 
being  carried  on  in  every  county  in  Oklahoma,  and 
thirty-six  of  the  seventy-seven  counties  of  the  state 
are  to  be  classed  as  oil  and  gas  producers.  At  present 
30,000  wells  in  the  state  are  producing  either  oil  or  gas 
or  both.  The  Hewitt  field,  in  Carter  County ;  the  Empire 
pool,  in  Stephens  County;  the  Beggs  pool,  in  Creek  and 
Okmulgee  counties;  the  Deaner  pool,  in  the  northeastern 
corner  of  Okfuskee  County,  and  a  few  other  immediate 
areas,  such  as  Osage  County,  are  responsible  for  the 
increased  production.  Other  important  pools  showed 
active  development,  and  a  large  number  of  wells  through- 
out the  various  centers  of  activity,  with  initial  produc- 
tions from  500  to  15,000  bbl.,  were  brought  in.  Numer- 
ous wildcat  wells  were  drilled,  but  the  percentage  com- 
pleted and  showing  production  of  either  oil  or  gas  will 
be  lower  than  that  for  1919,  in  which  year  60  per  cent 
of  the  wildcats  proved  productive. 

The  oil  and  gas  producing  area  of  Oklahoma,  accord- 
ing to  the  new  map  which  has  just  been  completed  by 
the  Oklahoma  Geological  Survey,  is  divided  into  170 
pools,  each  of  which  bears  a  specific  name.  Among  the 
miscellaneous  wells  drilled  and  the  wildcat  wells,  several 
are  deep  tests,  and  among  these  in  the  western  part  of 
the  state  are  two  or  three  wells  at  de.jths  of  approxi- 
mately 3,000  ft.  which  were  drilled  into  granite  and 
abandoned,  thus  discouraging  developn<ent  in  that  sec- 
tion of  the  state,  although  the  surface  structures  are 
favorable.  From  a  geological  standpoint  the  wells  in 
thf  Heggs  district  being  drilled  to  the  Wilcox  sand  are 
of  much  interi'st,  as  this  production  is  known  to  come 
from  rocks  older  than  those  of  Mississippian  age. 
The  proving  of  production  below  the  Mississippian  has 
created    considerable    interest    in     the     redrilling    and 
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deeper  drilling   of  considerable   areas   in   the   older   oil 
fields  of  the  state. 

The  amount  of  commercial  gas  produced  in  Okla- 
homa in  1920  was  in  excess  of  70,000,000,000  cu.ft.,  hav- 
ing a  value  at  the  well  of  $10,500,000.  The  use  of  gas 
for  manufacturing  and  smelting  purposes  is  being 
largely  curtailed,  that  the  supply  for  domestic  use  may 
be  bettered. 

The  lead  and  zinc  district  of  northeastern  Oklahoma 
has  been  one  of  the  most  active  of  the  lead  and  zinc 
regions  of  the  country,  and  though  prices  have  fluctu- 
ated and  at  times  have  been  too  low  to  give  an  incentive 
to  development,  the  production  for  1920  shows  a  good 
total.  More  than  100  mines  and  mills  are  operating  in 
the  district  The  total  zinc  shipped  during  1920  was 
approximately  6,275,560,500  lb.,  with  a  total  value  of 
$17,350,000.  The  total  lead  shipped  was  130,950,500  lb 
with  a  total  value  of  $7,250,500.  The  total  value  of 
lead  and  zinc  for  1920  was  in  excess  of  $24,500,500. 

The  total  mineral  resources  of  Oklahoma  for  1920 
will  have  a  value  of  approximately  $400,000,000  as  com- 
pared with  $260,000,000  in  1919. 

Interest  was  considerably  revived  in  the  clay  and  shale 
resources  of  the  state,  and  a.sphalt,  of  which  there  is  an 
enormous  supply,  has  been  investigated  to  a  large  ex- 
tent, and  development  of  some  of  the  deposits  is  now 
under  way.  Other  mineral  re.sources  such  as  glass  sand, 
Portland  cement  materials,  gypsum,  and  building  stone 
received  as  much  attention  during  1920  as  general  con- 
ditions warranted. 


Minnesota 

By  D.  E.  a.  Charlton 

.VInnuKlnB   Kditor   Engineering  and   Mining  Jouimil 

THERE  were  several  interesting  developments  on  the 
Me.sabi  Range  during  1920,  all  of  which  exerted  con- 
siderable influence  on  the  increase  shown  in  the  iron-ore 
shipments  as  compared  with  those  of  the  year  previous. 
The  trend  toward  the  use  of  heavier  machinery  in  the 
open  pits  and  the  increasing  use  of  mechanical  devices 
were  particularly  noticeable.  Among  the  former  may 
be  mentioned  the  following:  Spreaders  for  use  on  the 
stripping  dumps,  electrically  operated  300-ton  shovels; 
30-cu.yd.  stripping  cars;  small  revolving  shovels,  sup- 
plied with  caterpillar  propelling  gear;  100-lb.  rails  and 
75-ton  ore  cars  in  place  of  the  50-ton  cars  which  have 
been  used  for  .some  time.  Underground,  the  use  of  ore 
loaders  and  small  hoists  with  slushers  has  increased. 
A  development  of  interest  at  .some  of  the  mines  where 
top-slicing  is  done  is  the  substitution  of  wire  Ci-ncing 
for  the  cull  lumber  formerly  used  in  boardiiu'  up  the 
stopes. 

State  legislation  is  parlicularly  al)sorl)inv;  to  llic  iron- 
ore  operator  in  Minnesota,  and  the  events  of  1!)20,  as 
concerning  attempts  to  "put  acro.ss"  a  tonnage  tax,  in- 
dicate that  the  result  appears  inevitable,  as  (Governor- 
elect  J.  A.  O.  I'reus  was  elected  on  a  platform  favoring 
the  enactment  of  a  "just  and  e(|uital)le"  tonnage  tax  on 
iron  ore.  Two  l)ill,s  have  been  prepared  for  introduc- 
tion at  the  coming  session  of  (he  Legislalme  at  the 
HUggestion  of  the  Minne.sota  Tax  Reform  As.sociiition ; 
one  taxing  royalties,  and  the  other  taxing  "unearned 
profits"  on  iron  or.-  shipped  out  of  the  stntf. 

Three  new  washing  plants  were  erected  duriii!'  I '.120. 
The  ClevelHnd-CIKT.H  Iron  Co.  placed  its  Ilill-IriMnl.ull 
plant   nl    Cnlumet    in   operation    in    Augu.st,    the    Howe- 


Burke  Co.  has  completed  a  1,000-ton  washer  at  its 
Mariska  mine,  at  Gilbert,  and  the  Interstate  Iron  Co 
recently  began  the  operation  of  its  plant  at  the 
Hill-Annex  mine  near  Calumet.  At  the  Warren  mine 
near  Hibbing,  the  Tod-Stambaugh  interests  completed 
a  crushing  plant  which  has  a  capacity  of  1,400  tons  in 
ten  hours. 

Among  the  new  properties  opened  on  the  Mesabi  are 
the  Boeing  mine  of  the  Cleveland-Cliffs  Iron  Co.  and 
the  Sergeant  mine  of  the  Wisconsin  Steel  Co.  Con- 
siderable stripping  was  done  at  both  of  these  properties, 
the  former  being  handled  under  contract  by  the  Winston 
Dear  Co.  Stripping  was  also  in  progress  at  the  Scran- 
ton,  Sweeney,  and  Webb  mines,  at  Hibbing,  and  at  the 
Bovey-Judd.  at  Bovey. 

The  development  of  greatest  interest  in  the  entire 
Lake  Superior  district  is  the  work  being  done  by  the 
Me.sabi  Iron  Co.  at  Babbitt,  on  the  eastern  end  of  the 
Mesabi  Range.  Within  another  year  high-grade  iron 
ore  from  the  company's  plant  should  be  going  forward 
to  the  furnaces,  and  there  seems  to  be  little  doubt  in 
the  minds  of  Lake  Superior  operators  that  the  plans  of 
the  company  for  the  concentration  of  finely  disseminated 
low-grade  magnetite  ores  will  be  carried  out  success- 
fully. The  success  of  this  enterprise  has  caused  no 
little  .speculation  and  some  experimentation  in  the  direc- 
tion of  developing  proces.ses  which  will  make  possible 
the  utilization  of  siliceous  low-grade  hematite  ores  which 
are  not  now  marketable. 

Little  exploration  was  done  on  the  Cuyuna  Range,  and 
this  condition  may  be  said  to  be  generallv  true  of  the 
other  Minnesota  districts.  It  is  worthy  of  mention  that 
the  attitude  of  the  tax  commi.ssions,  in  both  Minnesota 
:;nd  Michigan,  in  valuing— at  such  rates  that  the  or- 
dinary explorer  cannot  aflford  to  hold  it— all  reserve 
mineral  that  has  been  discovered  has  been  somewhat 
detrimental  to  prospecting.  Although  le.ss  than  half  of 
the  mines  which  were  developed  on  the  Cuvuna  were 
operated  during  1920  the  production  increased  over  that 
in  1919  and  was  slightly  less  than  in  1918. 

The  only  new  development  was  at  the  .Maroco  mine 
of  the  :\Iarc|uette  Ore  Co.,  where  a  shaft  was  sunk,  a 
washing  plant  built,  and  stripping  was  started.  The 
Portsmouth  mine  of  the  Gordon  Mining  Co.  entered  the 
shipping  list  for  the  first  time,  although  this  property 
was  stripped  in  1918-19.  Shafts  wore  sunk  to  deeper 
levels  on  the  Armour  No.  2  of  the  Iidand  Steel  Co.,  the 
Meacham  mine  of  the  Rogers  Brown  Ore  Co.,  the  Bonnie 
Bell  mine  of  the  Lil)erty  Mining  Co.,  and  the  Ironton 
mine  of  the  American  Manganese  Manufacturing  Co. 

The  underground  mines  in  the  manganiferous  ore  belt 
to  the  north  of  Ironton  and  Crosbv  were  uniformly 
closed  in  1920.  with  the  exception  of  the  Merritt  mine, 
which  opened  up  for  a  while  during  the  summer.  All 
of  the  stockpiles  of  manganiferous  ore  were  shipped  dur- 
ing the  year,  and  a  con.siderable  tonnage  of  m.nigan- 
iferous  ore  was  produced  by  the  three  open  pits  operat- 
ing on  this  grade  of  ore,  viz..  the  I'ortsmouth.  Sav..>more, 
and  the  Mahnomen. 

Approxirrately  950,000  tons  was  shipped  in  19'J(l  from 
the  Vermilion  Range,  which  occupied  a  less  snedacular 
po.Hition  than  either  of  the  other  two  Minnesota  ranges. 
One  property  change  of  note  was  the  Ir.inst.r  of  the 
enith  mine,  which  has  been  oper:iled  for  ,i  mimi.er  of 
.vears  by  the  Oliver  Iron  Mining  Co.,  to  the  Tickanda, 
Mather  &  Co.  interests.  It  is  reported  that  the  Phoenix 
Mining  Co.  has  given  up  the  lea.se  to  the  propi-rtv 
oblnined  from  Thomas  Walsh  at  Mud  Creek. 
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Alabama  Iron  Mining 

By  Y.  a.  Dyer 

Mining  Engineer,  Birmingham,  Ala. 

NOTWITHSTANDING  the  fact  that  since  Nov.  1  tion.     This  mine  is  reached  by  a  spur  leading  from  the 

1920,    several    blast    furnaces    in    Alabama   were  main  line  of  the  Atlanta,  Birmingham  &  Atlantic  R.R. 

blown  out  for  the  purpose  of  making  needed  re-  which  parallels  considerable  accessible  territory  between 

pairs — with  the  accrued  advantage  of  curtailed  output  the  crest  of  Red  Mountain  and  Shades  Valley  by  way  of 

to  offset,  in  a  measure,  the  contraction  in  demand  for  Readers  Gap  through  Red  Mountain,  and  emerges  into 

"spot"  iron  and  requests  for  "hold-up  shipments" — iron-  Cahaba  Valley  by  way  of  Brocks  Gap  through  Shades 

ore  production  of  the  state  for   1920  reached  approxi-  Mountain.    Three  diamond-drill  holes  were  put  down  on 

mately  6,398,000  tons.     Production  figures  distributed  the   section   of   land   on   which   this   shaft   is   situated, 

as  to  kinds  of  ore  mined  and  relative  production  per-  showing    following   average   thickness   of   upper   bench 

centages  are  given  in  Table  I.  Big  Seam  and  ore  analysis:   Thickness,  9  ft.  2  in.;   iron, 

3.5.66  percent;  insolubles,  13.72  per  cent;  lime,  17.44. 

TABLE  I.    KINDS  AND  RELATIVE  PRODUCTION  OF  IRON  ORES  IN  t^U/^  „,•„!  •            f  i-u        u    fi.  i.        ~      i     j   iu      •    i       j       t- 

ALABAMA  IN  1920  Sinking  of  the  shaft  has  marked  the  introduction 

Tons          Percent  of  the  Vertical  shaft-mining  method  in  the  Birmingham 

gl^MXt±:nonl"n^ux£LT^for^^^^^^               ''J^SiZ         'til  di.strict,  which  will  make  possible  the  winning  of  mil- 

wti!S;^tiZ^nt';tntrlltt^^l''°T      ;      5"S;oMi         '  "  l'°"«  of  tons  of  high-grade  self-fluxing  red  ore  under- 

Appalachian  range  brown-ore  groups .'JJ'SSS  (        ''''''  lying    the    various    strata    of    Red    Mountain,    Shades 

RussellviUe  brown-ore  groups 175,000J  Tr    ii            <~ii       i          t>i          i     •                .           .         t            /-           .     .         .i 

Valley,   Shades   Mountain   and   extending   far   into   the 

'     '  Cahaba  Valley.     The  tonnage  of  self-fluxing  ore  con- 
It  is  a  notable  fact  that  the  entire  self-fluxing  iron-  servatively  estimated  by  the  engineers  of  the  district 
ore  tonnage  was  mined  from  territorial  workings   ap-  to  be  fairly  vvell  proved  by  prospects,  and  which  can  be 
proximating  an  area  of  six  square  miles  along  the  crest  economically  won  by  shaft  exploitation,  is  approximately 
of  Red  Mountain,  starting  at  a  point  about  five  miles  1,000,000,000  tons. 

southwest  from  the  center  of  the  city  of  Birmingham,  During  the  year  1920  there  was  a  persistent  ten- 
and  located  within  the  minimum  raw-material  freight-  dency  on  the  part  of  certain  iron-producing  companies 
rate  zone  of  twenty-five  miles.  It  is  also  a  fact  that  one  in  the  district  to  prospect  in  the  self-fluxing  and  non- 
large  company  mined,  at  its  three  divisions  on  the  self-fluxing  ore  areas  of  the  Birmingham  district  for 
mountain,  57  to  60  per  cent  of  the  total  self-fluxing  reserve  ore  tonnages.  Probably  the  most  persistent 
ore  tonnage  for  1920.  efforts  were  made  in  the  non-self-fluxing  areas,  due  to 
The  twin-slope  "Shannon"  red-ore  mine  of  the  Gulf  the  fact  that  practically  all  desirable  ore  acreage  within 
States  Steel  Co.,  in  Shades  Valley,  about  14,000  ft.  the  so-called  35,000-acre,  or  fifty-four  square  mile,  self- 
southeast  of  the  portal  of  No.  7  "Fossil"  outcrop  mine  fluxing  ai-ea  has  been  acquired  and  is  now  the  property 
of  the  Tennessee  Coal,  Iron  &  Railroad  Co.,  has  been  of  strong  companies.  At  present,  diamond-drilling  oper- 
entirely  concreted  from  the  surface  to  the  depth  of  the  ations  are  in  progress  at  points  east  of  Graces  Gap  and 
ore,  a  distance  of  2,600  ft.  A  small  amount  of  ore,  as  far  as  Irondale.  Between  Irondale,  or  Gate  City, 
which  was  mined  and  removed  from  the  mine  to  accom-  and  Morrows  Gap,  the  present  northeastern  extremity 
modate  the  erection  of  a  depressed  inside  skip  bin,  has  of  Red  Mountain  ore  operations,  numerous  drill  holes 
been  shipped  to  the  blast  furnace,  at  Alabama  City,  have  been  put  down  in  the  valley  southeast  of  the  out- 
Considerable  "heading"  and  "neck-work"  has  been  done,  crop.  No  developments,  as  to  improvement  in  quality 
thereby  supplying  additional  ore  for  shipment  to  the  of  ore  over  outcrop  ore,  have  been  reported  thus  far. 
furnace.    Total  shipments  in  1920  were  negligible.  In    many    instances    the    cores    have    shown    very    sili- 

The  mine  is  reached  and  served  by  the  main  line  of  ceous  ore. 
the  Louisville  &  Nashville  R.R.,  which  enters  Shades  Brown-ore  operations  for  1920  recorded  considerable 
Valley  by  way  of  Graces  Gap  through  Red  Mountain  and  improvement  over  recent  previous  years,  due  to  the  fact 
parallels  it  for  a  distance  of  five  miles  to  a  point  where  that  several  furnace  stacks  in  the  Gadsden-Anniston- 
it  emerges  into  the  Cahaba  Valley  by  way  of  Brocks  Gap  Talladega  district  were  put  in  blast.  One  new  ore  mine 
through  Shades  Mountain.  The  Shannon  slope  was  in  the  Rock  Run  district  has  been  opened  and  is  pro- 
opened  by  the  Gulf  States  company  on  the  showing  ducing  a  very  high-grade  low-phosphorus  high-manga- 
made  by  a  single  diamond-drill  core  obtained  at  a  depth  nese  ore. 

of  1,900  ft.,  which  revealed  9  ft.  6  in.  of  the  upper  bench  Considerable  interest  is  being  manifested  in  a  virgin 

Big  Seam  ore,  analyzing  39..54  metallic  iron,  14.10  cal-  deposit  in  the  Blue  Mountain  section  east  of  Anniston, 

cium  oxide,  and  13.14  per  cent  insoluliles.     Since  that  Ala.    Prospecting  work  is  also  being  carried  on  in  the 

time  an  additional  drill  hole  was  put  down  about  1,800  Alpine  section  west  of  Talladega,  Ala.,  and  prospects  are 

ft.  to  the  southeast  of  the  slope.     At  this  point  there  exceedingly  fair  for  the  discovery  of  an  excellent  deposit, 

was  a  net  diflference  of  about  475  ft.  in  the  depth  of  hole  Much  interest  has  naturally  centered  in  brown-ore  oper- 

over  the  original  one,  and  the  ore  analysis  practically  ations,  due  to  the  fact  that  with  the  approach  of  normal 

cjiecked  that  of  the  first,  or  original  ere  log.     The  ore  conditions  in  the  pig-iron  market  it  is  expected  that  the 

at  the  foot  of  the  slope  dips  between  16  and  17  deg.,  foundrymen,  in  general,  will  become  more  insistent  in 

compared  with  25  to  30  deg.  at  the  outcrop.  their  demands  for  a  uniformly  high-grade  pig  iron  of 

Machinery  for  the  13  X  22  X  1,400-ft.  five-compartment  rigid  specification.     The  furnacemen  realize  that  such 

steel  and  concrete  shaft  of  the  Woodward  Iron  Co.,  ap-  conditions   can   be   best  met   by   the    manipulation   of 

proximately  8,000   ft.   southeast  from   the   outcrop   at  brown-ore  mixtures.     As   a  consequence   a  consistent 

Muscoda  division  mines,  has  been  ordered  for  installa-  supply  of  such  ores  is  assured  a  ready  market. 
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New  York 

Editorial  Correspondence 

MINING  operations  in  New  York  in  1920  were 
normal,  labor  conditions  in  general  being  fair. 
Witherbee,  Sherman  &  Co.,  continued  the  largest 
producer  of  iron  ore,  with  950,000  tons.  Other  opera- 
tions included  those  of  the  Port  Henry  Iron  Ore  Co  the 
Chateaugay  Iron  &  Ore  Co.,  the  Fort  Montgomery  Iron 
Co.,  the  Ramapo  Ore  Co.,  as  well  as  those  at  the  Clinton 
Hematite  mines.  The  Nipissing  Mining  Co.,  of  Cobalt 
Ont.,  took  over  the  Croton  magnetite  mines  at  Brewster' 
Salt  production  will  probably  be  about  that  of  the  last 
two  years,  when  it  approximated  2,000,000  tons.  Other 
non-metallics  of  importance  that  were  oroduced  in  1920 
included  talc,  gypsum,  marble,  limestone,  natural  cement 
graphite,  and  garnet.  There  was  also  some  production 
of  pyrites. 

North  Carolina 

By  Joseph  Hyde  Pratt 

state  Geologist,  North   Carolina,  Chapel  Hill.  X.  c. 

DURING  1920  there  was  a  decidedly  increased  in- 
terest in  the  mining  industry  of  North  Carolina 
both  on  the  part  of  the  consumer  of  the  products 
mined  and  on  that  of  the  capitalist.  There  was  also 
a  decided  increase  in  the  production  of  many  of  the 
minerals,  particularly  mica,  feldspar,  baryte.s,  struc- 
tural materials,  and  clay  products. 

Notwithstanding  the  high  cost  of  labor  and  the  lack 
of  sufficient  cars,  1920  shows  a  gratifying  development 
of  the  mining  industry  of  the  state,  and  a  considerable 
increase  in  the  quantity  and  total  value  of  its  mineral 
production  is  expected.  The  impetus  which  the  iron- 
ore  industry  received  during  the  war  has  continued, 
and  investigations  of  the  state  and  Federal  bureaus 
have  interested  capital  to  the  extent  that  North  Caro- 
lina may  probably  become  in  the  near  future  a  pro- 
ducer of  iron  ore  in  considerable  quantity. 

Although  the  non-metallic  minerals  are  of  greatest 
importance,  there  is  still  much  interest  shown  in  gold 
and  copper  ores.  Recent  investigations  show  the 
probability  of  a  large  body  of  good-grade  copper  ore 
in  the  Ore  Knob  mine,  in  Ashe  County.  During  the 
last  year  several  companies  have  been  purchasing  the 
old  tailings  and  dumps  at  many  of  the  gold  and  copper 
mines.  These  tailings  and  dumps  are  being  treated, 
and  in  some  instances  the  coarser  waste  material  is 
being  used  for  road  construction,  so  that  the  entire 
dumps  are  being  utilized.  Tin  ores  have  received 
some  attention,  and  it  is  probable  that  during  1921 
tin  ore  will  be  added  to  the  minerals  produced  in  this 
state.  Another  interesting  development  in  the  mining 
industry  is  the  mining  of  certain  mica  schists  to  be 
used  in  the  production  of  ground  mica. 


Georgia 

By  S.  W.  McCallie 

Stntn   QioloKlHt.   Atlnnla.  On. 

THE  mining  industry  in  Georgia  during  the  first 
part  of  1920  was  seriously  alTccted  by  labor  short- 
age; but  at  present  the  troul)le  has  been  largely 
remedied  and  the  mines  and  quarries  are  gradually 
resuming  normal  production. 


The  clay  industry,  and  the  fullers'  earth  and  cement 
industries,  have  been  quite  active,  and  in  many  in- 
stances the  production  has  run  far  short  of  the 
demand.  The  same  condition  also  prevails  in  the 
broken-stone  industry.  This  was  brought  about  bv 
the  unusual  activity  in  highway  and  concrete  con- 
struction. 

The  iron-ore  and  manganese  mines  were  not  as 
active  as  during  the  war  period.  This  is  due  largely 
to  unsatisfactory  prices.  The  activitv  in  the  barj^es 
coal,  ocher,  and  talc  industries  is  rapidly  approaching 
normal. 

The  pyrite  mines,  owing  mainly  to  the  competition 
of  cheap  sulphur,  are  practically  shut  down.  One  or 
two  of  the  larger  mines  are  considering  the  erection 
of  acid  plants  and  will  go  into  the  production  of 
fertilizers  so  that  they  may  continue  to  operate  their 
mines.  This  plan  has  already  been  adopted  by  the 
Tennessee  Copper  Co.,  that  is  just  completing  a  large 
fertilizer  plant  in  Atlanta,  where  much  of  the  acid 
made  at  Copper  Hill  will  be  manufactured  into  fer- 
tilizer. 

Gold  mining  has  been  very  inactive,  and  as  a  result 
the  output  has  been  meager,  smaller  than  for  any 
years  since  1834,  the  earliest  date  for  which  there  are 
reliable  statistics.  Increased  cost  of  labor  and  dimin- 
ished purchasing  power  of  gold  are  the  causes. 


New  Jersey 

By  Henry  B.  Kummel 

state  Geologist,  Trenton,  N.  J. 

THE  production  of  zinc  ore  in  New  Jersey  in 
1920  will  be  12  to  15  per  cent  less  than  in  1919, 
and  during  the  latter  part  of  the  year  the  mines  were 
run  on  part  time.  Iron  ore  is  estimated  at  485,700 
tons,  about  83,000  more  than  1919,  with  prices  from 
90c.  to  $1  per  ton  better.  A  six-months'  strike,  closing 
the  Richard  mine;  the  successful  location  by  diamond 
drill  of  the  Replogle  orebody  at  a  depth  of  1,250  ft., 
and  the  reopening  of  the  Beech  Glen  mine,  where  a 
new  7-ft.  vein  of  low-phosphorus  ore  has  been  un- 
covered, are  the  most  noteworthy  developments  in  this 
industry  during  the  year. 

Raw  clay,  brick  and  tile,  pottery,  sand  and  gravel, 
and  crushed  stone  industries  will  show  increased  pro- 
duction, although  in  certain  lines  there  may  be  slight 
decreases.  Raw  clay  sold  is  estimated  at  $1,100,000; 
pottery  and  brick  and  tile,  $21,000,000  or  more:  sand 
and  gravel,  approximately  $2,750,000,  and  stone 
$2,500,000  to  $3,000,000.  Other  mineral  products  in- 
clude zinc  and  lead  pigments,  portland  cement,  peat, 
mineral  waters,  fuel  briquets,  coke,  lime,  ground 
quartz,  and  greensand  marl.  A  large  plant  is  being 
erected  for  the  extraction  of  potash  from  the  jrreen- 
sand  marl  and  manufacture  of  sand-lime  brick  from 
the  residue,  and  will  be  in  operation  the  sjiring  of 
1921. 

For  several  years  New  Jersey  has  ranked  third 
among  all  states  in  the  per  square  mile  value  of  its 
mineral  products.  Total  value  for  19J0  is  estimated 
at  uinv.ird  of  $50,000,000.  Following  wore  prices  in 
November:  Crushed  limestone,  $1.60  to  ?2.-.'. ;  crushed 
trap.  ?1.50  to  $2.35;  glass-sand,  wasbo.l,  $J.r,0:  dried. 
$3:  nm-of-bank  sand.  r>0(,r75c.;  washed  i:ravel,  |1.40; 
molding  .Hand,  $1.90  to  $'_M0  per  ton. 
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British  Columbia 

By  Robert  Dunn 

■cretary    to    Minister   of    Mines,    British    Columbia 


A  SURVEY  of  1920  in  all  of  British  Columbia  leads 
to  the  conclusion  that,  in  development  and  in  out- 
.  put,  the  record  of  the  year  will  not  be  found  far 
behind  that  of  1919.  Labor  conditions  are  improving, 
and  as  soon  as  metal  prices  increase  the  mining  industry 
of  British  Columbia,  now  depressed,  will  revive  with  a 
bound.  Development  everywhere  is  making  rapid 
strides,  and  prospecting  activity  is  increasing. 

There  will  be  a  decline  in  output  of  gold  for  1920,  in 
comparison  with  the  previous  year.  Whether  this  will  be 
true  for  placer  mining  is  doubtful,  because  there  has 
been  considerable  activity  in  the  Cariboo  and  in  sections 
further  north  and  northeast.  Much  of  the  work,  how- 
ever, has  been  preliminary,  so  that  the  results  may  not 
accrue  until  next  season.  In  1919,  British  Columbia 
produced  14,325  oz.  of  placer  gold.  Lode  mining  will 
not  equal  the  previous  year  in  output,  as  the  Rossland 
mines,  Consolidated  Mining  &  Smelting  Co.  of  Canada, 
Ltd.,  are  not  on  the  working  scale  of  a  few  years  ago, 
and  the  Nickel  Plate  mine  of  the  Hedley  Gold  Mining 
Co.  had  been  restricting  operations  prior  to  the  final 
closing  of  the  plant  over  three  months  ago. 

Copper  is  expected  to  attain  last  year's  production, 
42,4.59,339  lb.  During  the  first  nine  months  of  1920, 
the  larger  companies  maintained  their  output  at  a  high 
level,  but  there  was  a  slump  in  the  last  three  months 
of  the  year.  The  Britannia  Mining  &  Smelting  Co.,  Ltd., 
milled  in  nine  months  as  many  tons  of  ore  as  it  did 
throughout  1919.  Production  was  cut  down  when  cop- 
per reached  14c.  in  New  York.  The  Granby  Consoli- 
dated Mining,  Smelting  &  Power  Co.,  at  Anyox  and 
Hidden  Creek,  pas.sed  through  a  similar  cycle.  The 
returns  of  this  company  will  not  show  a  decline  in 
production  for  any  but  the  closing  months  of  1920.  As 
at  the  Britannia,  there  has  been  a  reduction  in  the  force 
employed  at  the  smelter  and  the  mines.  The  Consoli- 
dated Mining  &  Smelting  Co.  of  Canada,  Ltd.,  is  not  a 
large  producer  of  copper,  although  it  is  entering  to  a 
greater  extent  into  that  industry,  its  copper  refinery 
capacity  having  been  increased  not  long  ago.  The  com- 
pany is,  however,  not  likely  to  show  much  increase  in  its 
copper  output  for  1920. 

The  construction  of  concentrating  plants  at  the  "Old 
Sport"  group  of  claims,  Quatsino  Sound,  Vancouver 
Island,  and  at  the  "Sunloch"  copper  mines,  Jordan  River, 
Vancouver  Island,  had  been  planned  by  the  company  for 
1920.  but  costs  of  labor,  supplies,  and  machinery  were 
too  high  as  compared  with  the  average  price  of  the 
metal,  and  the  projects  were  permitted  to  stand.  A 
.start  on  these  plants  may  be  looked  for  during  1921. 
Development  has,  however,  continued,  the  tonnage  of 
available  ore  exposed  having  been  materially  increased. 

The  Tidewater  Copper  Co.,  operating  the  "Indian 
Chief"  group  of  crown-granted  mineral  claims,  Sidney 
Inlet,  west  coast  of  Vancouver  Island,  blocked  out  in 
1919  and  1920  suflicient  tonnage  to  furnish  300  tons  of 
ore  daily  for  two  years.  The  output  will  he  handled  by 
a  reconstructed  mill.  "Peterson"  flotation  cells  and  an 
electrical  plant  have  been  in.stalled  at  the  mill,  which 
has  been  in  operation  since  Septemljer.  The  Kamloops 
district,  by  reason  of  the  closing  down  of  the  "Iron 
Mask"  mine,  will  show  a  pronounced  (h^line  in  copper 


output  for  1920.  Since  April,  work  has  been  concen- 
trated upon  the  installation  of  a  water  system  and  in 
improvements  to  the  mine  and  plant. 

A  distinct  falling  off  in  silver  output  in  1920  is  to  be 
expected.  The  coast  and  Boundary  districts  should 
produce  about  the  same  as  in  1919.  There  has  been 
much  development  in  the  coast  district,  but  compara- 
tively little  actual  shipping.  The  Dolly  Varden  mine, 
at  Alice  Arm,  is  one  of  the  most  important  of  the 
producers.  Probably  it  will  be  found  to  have  done  better 
than  in  1919.  The  Premier  mine,  on  Salmon  River, 
Portland  Canal,  did  some  shipping,  but  only  of  ore  that 
was  transported  over  the  snow  during  the  winter  of 
1919-20,  and  which  can  be  so  handled  this  winter.  The 
work  so  far  done  consists  for  the  most  part  of  develop- 
ment. The  1920  output  of  silver  from  the  Boundary 
district  is  likely  to  be  somewhat  better  than  that  of  the 
previous  year.  There  have  been  important  developments 
of  a  portion  of  the  Summit  Camp  silver-lead  ores  near 
the  head  of  Tulameen  River,  and  many  new  high-grade 
silver  veins  have  been  discovered  on  Wallace  Mountain, 
Beaverdell,  Greenwood  Mining  Division. 

During  1919,  the  northern  coast,  which  includes  the 
Dolly  Varden  and  Premier,  as  well  as  many  small  mines 
and  prospects,  produced  920,413  oz.  of  silver,  the  Bound- 
ary-Yale districts  231,599  oz..  East  Kootenay  274,134 
oz.,  and  West  Kootenay  1,799,229  oz.  The  total  for 
the  province  was  3,403,119  oz. 

The  lead  production  for  1920  will  probably  be  equal 
to  that  of  1919.  Much  depends  upon  the  output  of  the 
Sullivan  mine,  Kimberley,  B.  C,  Consolidated  Mining  & 
Smelting  Co.  of  Canada,  Ltd.  The  mine  has  been  ex- 
tensively developed  and  its  yield  has  increased.  The 
1919  production  shows  that  of  a  total  output  of  29,475,- 
968  lb.,  29,218,254  lb.  came  from  East  and  West  Koote- 
nay s. 

A  substantial  increase  will  be  shown  in  the  amount  of 
zinc  produced  in  1920.  The  Sullivan  mine  produces  the 
greater  part  of  the  zinc.  In  1919,  East  Kootenay  pro- 
duced 46,460,705  lb.  of  the  total,  56,737,651  lb.  The 
Slocan  and  contiguous  territory  contributed  something 
over  10,000,000  lb.,  which  almost  accounts  for  the  entire 
amount.  A  reduction  is  likely  in  the  Slocan  production, 
but  heavy  shipments  from  the  Sullivan  will  more  than 
overcome  this  expected  decline. 


Manitoba 

By  R.  C.  Wallace 

Comnil.s.sioniT  of  .N'mtliern  MMnitoba,  The  Pus,  Man. 

DURING  1920  the  demand  for  structural  materials 
in  Manitoba  did  not  perceptibly  stimulate  the 
building  stone,  gypsum,  portland  cement,  and  brick 
industries  in  the  province,  but  indications  now  are 
that  before  another  year  elapses  a  considerable  activity 
in  those  industries  will  take  place. 

An  option  for  one  year  was  taken  on  the  Flin  Flon 
property,  in  Northern  Manitoba,  in  March,  1920,  by 
the  Thompson  interests,  of  New  York,  and  the  Mining 
Corporation  of  Canada.  Shafts  were  sunk  500  ft. 
apart,  ami   the  orel)ody   has  been   crosscut  at  the   100 
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and  200-ft.  levels,  and  will  probably  be  cut  at  the 
300-ft.  level  before  the  work  done  under  the  option 
is  completed.  The  underground  work  has  checked 
up  closely  the  figures  obtained  by  diamond  drilling, 
and  the  holders  of  the  option  feel  satisfied  that  the 
orebody  contains  at  least  16,000,000  tons  of  ore. 
Assurance  has  been  practically  given  that  the  option 
will  be  taken  up.  The  preliminary  survey  for  the  rail- 
way from  The  Pas  to  the  property  has  begun.  At 
the  next  session  the  Legislature  of  Manitoba  will 
decide  on  financing  the  railway  and  leasing  it  to  the 
Canadian  National  Ry.  for  operation.  Mining  in  north- 
em  districts  will  be  stimulated  by  these  developments. 

The  final  shipments  of  ore  from  the  Mandy  mine 
to  Trail  were  made  in  the  summer  of  1920  and  there  now 
remain  approximately  200,000  tons  of  lower-grade  ore 


in  the  mine.  The  smelter  returns  show  that  ore  to 
the  value  of  over  $2,000,000  has  been  mined  from  this 
property. 

There  has  been  considerable  activity  in  gold  min- 
ing in  the  Rice  Lake  and  Herb  Lake  districts.  In 
the  former  area,  there  is  an  average  of  200  ft.  of 
undergound  workings  on  eleven  properties  and  many 
shallower  workings.  The  district  will  probably  reach 
the  producing  stage  in  1921.  In  the  Herb  Lake  dis- 
trict the  Rex  mine  is  operating  steadily,  and  further 
production  of  gold  and  of  silver  from  silver-galena 
discoveries  may  be  expected  in  1921. 

An  interesting  and  probably  very  important  dis- 
covery in  the  Bear  Lake  district  has  disclosed  a  norite 
of  the  Sudbury  type  associated  with  copper  and  nickel 
sulphides. 


Ontario 


By  G.  C.  Bateman 

il   Manager.  La   Rose  Mines,  Ltd..  Cobalt,  Ont. 


MINING  in  Ontario  during  1920  can  be  divided 
into  two  periods.  During  the  first  period,  which 
lasted  from  January  to  September,  there  was  an 
acute  shortage  of  labor.  During  the  latter  part  of  the 
year  there  was  a  shortage  of  power  in  Cobalt,  Kirkland 
Lake,  and  Porcupine,  which  resulted  in  a  curtailment 
of  operations  and  a  surplus  of  labor. 

Production  for  the  first  nine  months  of  1920  was 
$35,920,418,  an  increase  of  27  per  cent,  in  which  prac- 
tically all  branches  of  the  industry  shared.  The  la.st 
three  months  will  be  the  worst  of  the  whole  year, 
whereas  the  corresponding  three  months  of  1919  were 
the  best,  but,  notwithstanding  this,  1920  will  show  a 
good  increase  over  1919. 

Despite  a  severe  decline  in  the  price  of  silver,  the 
production  of  the  Cobalt  mines  was  maintained,  and  for 
the  nine  months  amounted  to  7,831,143  oz.,  valued  at 
$8,435,088,  an  increase  of  8  per  cent  as  compared  with 
1919.  Owing  to  the  low  silver  prices  and  to  power 
shortage,  the  results  for  the  last  three  months  will  be 
proportionately  less.  Total  dividends  paid  by  the  Co- 
balt companies  for  1920  were  $3,458,142,  as  compared 
with  $3,524,241  for  the  previous  year. 

No  outstanding  discoveries  were  made  during  1020, 
and  there  were  no  particular  changes  in  metallurgical 
practice.  The  Mining  Corporation  bought  the  Foster 
lease  and  the  Buffalo  property,  antl  the  Coniagas  bought 
the  Trethewey.  Part  of  the  Chambers-Ferland  inoperty 
was  purchased  by  the  Northern  Customs  Concentrator, 
Ltd.,  and  the  same  company  also  operated  the  Silver 
Cliff,  under  lease.  The  long-drawn-out  litigalion  of  the 
Bailey  resulted  in  its  being  amalgamated  in  a  new  com- 
pany with  the  Northern  Customs  mill. 

In  Gowganda,  the  Miller  Lake  O'Brien  maintained  its 
production  and  a  good  discovery  was  made  on  the  Castle 
propert.v,  which  was  taken  over  by  the  Trethewey.  This 
caused  considerable  development  in  the  district,  but  did 
not  result  in  any  new  imiinrtant  discoveries.  In  South 
Lorrain,  the  Keeley  resumed  operations  and  built  a  mill. 

In  the  gold  camps  of  Porcupine  and  Kirkland  Luke. 
production  for  the  first  nine  months  of  1920  was 
$8,707,718,  an  increa.se  of  15  per  cent.  The  H<illinger, 
Mclntyre,  Dome,  and  Lake  Shore  paid  (livnleiuls  of 
$2,994,042,  as   against   $2,180,028   for    lOl'.i.     The  only 


dividend  payer  in  Kirkland  Lake  was  the  Lake  Shore, 
with  a  production  of  about  $500,000,  made  from  an 
average  recovery  of  over  $26  per  ton.  There  was  an 
increased  amount  of  development  throughout  the  dis- 
trict. The  Wright-Hargraves  continued  construction 
of  ^  mill,  which  will  be  in  operation  early  in  1921.  The 
Ontario-Kirkland  completed  excavation  in  the  fall  of 
1920  for  a  mill  to  be  built  in  1921. 

In  Porcupine,  the  Hollinger  maintained  its  leading 
position,  and,  in  view  of  production,  reserves,  and  pos- 
sibilities, is  probably  the  second  greatest  gold  mine  in 
the  world.  The  Porcupine  Crown  amalgamated  with  the 
Thompson  Krist,  and  was  reopened.  The  Vipond  was 
refinanced,  and  arrangements  were  made  to  resume  oper- 
ations. The  Mclntyre  discovered  the  extension  of  one 
of  the  main  Hollinger  vein  systems  below  the  1,000-ft. 
level,  and  was  able  to  do  sufficient  work  to  be  assured 
that  the  discover^'  was  one  of  primary  importance.  The 
Dome,  in  addition  to  resuming  dividends,  exercised  its 
option  on  the  Dome  Extension. 

In  the  nickel  field  at  Sudbury  a  peculiar  situation 
existed.  The  British  America  blew  in  its  furnaces 
at  the  beginning  of  the  year,  and  worked  on  a  limited 
production.  The  Mond.  which  refines  and  markets  its 
products  in  England,  in  1920,  on  account  of  the  Euro-' 
pean  market  for  nickel  being  almost  non-existent,  oper- 
ated only  a  small  part  of  its  capacity,  and  piled  up 
millions  of  dollars'  worth  of  tnatte  for  future  export. 
The  International  Nickel,  on  the  other  hand,  gradually 
increased  its  output  to  4,000  tons  of  matte  per  month, 
which  was  greater  than  its  pre-war  output.  Owing, 
however,  to  the  industrial  depression  in  the  United 
States,  the  output  was  cut  to  3,000  tons  in  November 
and  2,000  tons  a  month  in  December.  The  production 
of  nickel  for  the  nine  months,  practicnll.v  all  of  which 
was  from  Sudbury  ores,  was  valued  at  $12,310,075.  an 
increase  of  51  per  cent.  Copper,  also  almost  entirely 
from  Sudbury,  was  valued  at  $3,4."i9,920,  an  increase  of 
30  per  cent. 

In  the  Madoc  district  there  are  taK'  and  fluorspar 
mines.  The  latter  reflected  the  falling  otT  m  demand 
for  fluorspar,  but  the  talc  companies  did  well.  Ontario 
talc  ha.s  very  generally  hold  its  market  against  the  best 
of  the  I'rench  and  It.ilian  K""'>des. 
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In  northern  Ontario,  during  the  first  nine  months  of 
1920  there  was  a  severe  labor  shortage,  which  curtailed 
production  and,  particularly,  development.  A  survey 
was  made  by  the  superintendent  of  the  government  em- 
ployment agencies,  who  admitted  a  shortage  of  at  least 
2,000  men,  which  the  government  bureau  was  unable 
to  fill.  This  shortage  no  longer  exists,  and  1921  should 
be  a  particularly  favorable  year  for  the  gold  mines. 
Lack  of  fall  rains  produced  a  power  shortage  resulting 
in  a  curtailment  of  operations,  particularly  in  Cobalt 
and  Kirkland  Lake,  and,  to  a  less  extent,  in  Porcupine. 
Early  in  1920  the  Ontario  Mining  Association  was  or- 
ganized, with  headquarters  in  Toronto. 


Quebec 


By  W.  J.  WOOLSEY 

Thettord    Mines   West,    Quebec,    Canada 

THE  asbestos  production  of  Quebec  for  1920  will 
show  an  increase  of  about  20  per  cent,  due  prin- 
cipally to  the  larger  production  in  the  Coleraine  and 
Broughton  districts.  The  crude  production  is  not 
greater,  but  would  show  a  shrinkage,  owing  to  substi- 
tution of  mechanical  separation  of  crudes  for  hand 
separation  and  cobbing.  An  attempt  at  unity  of  pur- 
pose among  the  operators  augurs  for  ultimate  success, 
and  labor  has  adopted  sound  principles.  The  success 
attending  the  efforts  of  the  manufacturers  in  their 
publicity  campaign  is  acknowledged.  The  trend  of 
developments  has  been :  Extensive  diamond  drilling  with 
a  view  to  locating  new  orebodies,  increasing  develop- 
ment in  underground  methods  of  mining  in  contrast  to 
original  quarrying  methods,  and  the  establishment  of 
the  Coleraine  mining  district  as  an  important  fiber 
producer.  No  distinctive  advance  took  place  during 
1920  in  the  mechanical  treatment  of  crude  asbestos  rock. 
Chrome  operations  during  the  year  were  confined  to 
two  companies :  the  Mutual  Chemical  Co.,  of  New  York, 
and  the  J.  V.  Belanger  interests  (U.  S.  Alloys),  with 
the  Black  Lake  Asbestos  &  Chrome  Co.  operating  a 
short  time  on  dump  material.  All  operations  were  con- 
fined to  the  Caribou  Lake  district.  The  present  status 
of  the  chrome  industry  shows  an  improvement. 


Nova  Scotia 

By  G.  F.  Murphy 

Professor  of  MetallurKv,  Nova  Scotia  Technical  College, 
Halifax,    Nova   Scotia 

THE  production  of  gold  in  Nova  Scotia  in  1920 
amounted  to  745  oz.,  from  850  tons  of  ore  crushed, 
an  average  of  0.86  oz.  per  ton.  This  shows  a  decrease 
of  20  per  cent  from  the  production  of  1919,  and  only 
one-tenth  of  the  gold  produced  in  1862,  when  gold 
mining  was  first  established  in  this  province.  Since 
1898,  when  the  maximum  production  of  31,104  oz.  was 
made,  there  has  been  a  continuous  decrease. 

Only  one  company,  the  Montague  Goldfields,  Ltd.,  at 
Montague,  Halifax  County,  made  any  attempt  at  con- 
tinuous operation  in  1920.  The  work  was  development^ 
as  the  company  intends  putting  in  a  new  plant  and 
opening  the  mine  on  a  larger  scale.  The  ore  averages 
approximately  two  ounces  per  ton. 

The  provincial  government  has  undertaken  the  pro- 
duction of  hydro-electric  power,  to  be  distributed 
throughout  the  province.  It  is  planned  to  supply  the 
gold  districts  with  cheap  power.  This  should  help  to 
stimulate  the  industry,  and,  with  labor  again  becoming 
plentiful,  there  should  be  increased  activity  in  gold 
mining  within  the  next  few  years. 

The  Consolidated  Manganese  Co.,  at  New  Ross,  has 
a  new  concentrating  mill  about  ready  for  operation. 
Approximately  100  tons  of  ore  was  shipped  during  the 
year.  No  further  developments  have  occurred  respect- 
ing the  salt  deposit  containing  potash  recently  dis- 
covered at  Malagash.  This  deposit  has  been  proved  to 
be  at  least  600  ft.  thick,  and  promises  to  become  of 
great  importance.  The  Canadian  Geological  Survey  has 
recently  published  a  report  on  the  deposit  by  Dr.  Hayes. 
Gypsum  still  continues  in  importance  only  second  to 
coal.  About  200,000  tons  in  the  raw  state  was 
shipped  in  1920,  mostly  to  the  United  States,  for  m.anu- 
facturing  purposes.  Several  inquiries  were  made  during- 
1920  for  arsenic,  which  occurs  so  plentifully  in  some 
of  the  gold-bearing  veins.  About  500  tons  of  con- 
centrates was  shipped  to  the  United  States  in  1920,  to 
be  treated  for  the  arsenic  content. 


Mexico 


Editorial  Correspondence 


AT  THE  END  of  1920,  mining  in  Mexico  was 
Zjk  depressed,  although  the  petroleum  industry  was 
2.  A.  prosperous.  Owing  to  the  continued  drop  in 
the  price  of  silver,  the  second  week  in  December,  1920, 
saw  many  of  the  principal  mines  and  camps  closed  and 
over  60,000  men  out  of  employment.  Efforts  of  the 
government  to  help  by  withdrawing  taxation  can  hardly 
have  more  than  temporary  effect.  The  measures  pro- 
posed may  enable  some  of  the  high-grade  properties 
to  keep  going  a  fow  weeks  longer,  but  cannot  materially 
prevent  the  depression  that  will  fall  upon  the  silver 
industry  if  the  juice  of  silver  falls  below  60c. 

The  beginning  of  1920  was  favorable  and  promised  a 
largely  increased  output  over  1919.  With  the  sudden 
slump  in  silver  most  of  the  mining  properties  in  Mexico 
were  immediately  affected.  Although  operation  and 
even  exploration  and  development  were  maintained 
under  adverse  circumHtancea  over  a  period  of  several 


months,  the  breaking  point  was  reached  early  in  De- 
cember. The  cojiper  camp  at  Cananea  announced  that  it 
would  close  on  Dec.  15,  but  later  postponed  this  until 
after  the  first  of  the  year.  Teziutlan  (copper),  in  the 
State  of  Puebla,  followed,  and  then  all  the  smaller  cop- 
per properties  in  the  republic.  The  second  week  in 
December  saw  the  closing  of  several  of  the  more  impor- 
tant silver-producing  properties  in  the  Pachuca  camp, 
and  of  others  in  the  states  of  Mexico,  Jalisco,  Guanaju- 
ato, and  Zacatecan,  with  a  large  number  of  men  out  of 
work. 

Aside  from  the  panicky  condition  due  to  the  drop  In 
price  of  silver  and  other  metals,  the  general  mining 
outlook  has  been  considered  good.  On  Dec.  1,  1920, 
there  were  3,138  properties  actively  working.  Many 
millions  of  foreign  capital  were  put  into  mill  construc- 
tion and  development  during  the  year  in  anticipation 
that  Mexico's  civil  troubles  were  over  and  that  peace 
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and  prosperity  had  set  in.  Some  of  this  capital  comes 
from  Europe,  principally  from  English  and  French 
sources,  but,  most  of  it  is  American.  Despite  the  set- 
back, Mexico's  silver  output  for  the  year  will  hardly 
fall  below  80,000,000  oz. 

Mining  interests  generally  throughout  the  country  are 
somewhat  dazed  at  the  immediate  outlook,  and  fearful 
of  the  consequences  of  a  prolonged  decline  of  metal 
prices,  but  it  cannot  be  said  that  they  are  either  dis- 
heartened or  by  any  means  ready  to  shut  down.  Local 
conditions  have  not  been  so  promising  since  the  revolu- 
tion' of  1910.  The  present  government  has  taken  an 
Intelligent  interest  in  reforming  tariffs  and  taxes,  and 
whatever  headway  Bolshevism  seemed  to  have  been 
making  six  months  ago  has  disappeared.  Many  of  the 
properties  have  recently  made  a  reduction  in  wages 
without  any  attempt  on  the  part  of  labor  organizations 
to  resist.  This  is  due  probably  to  the  fact  that  prices 
on  almost  all  staple  articles  have  been  considerably 
reduced  and  are  still  dropping  rapidly. 

Statistics  of  mineral  production  for  the  iii\st  half  of 
1920  are  given  in  the  table.  These  statistics  were  com- 
piled by  the  Department  of  Mines  of  Mexico  and 
published  in  Commerce  Reports  late  in  December,  1920. 

MINERAL  production  OF  MEXICO 

First  Six  Mocths  of  1919  First  Six  Months  of  1920 

Mineral:  Kilos  Total  Value  Kilos  Total  Value 

Antimony 4,148  $3,434  577.723  $381,875 

Arsenic 1,358,860  898,206  770,797  309,860 

-Commercial  copper 21,405.829  17,424.345  23,914,011  19,466,005 

Tin 1.588  4,535  

Amorphous  graphite. .  3,686,563  405,522  2,441,240  390,598 

Manganese 1,437,495  343.561  31,509  7,531 

Mercury 52,094  262.970  42,505  220,218 

Molybdenum l,5o3  14.891  648  6,173 

<;old    10,343  13,790,663  11,775  15,699,996 

Silver 954,333  69,666,309  1,029,940  75,824,183 

Commercial  lead 30,918,282  10,821,399  44,898,902  17,465,673 

Tungsten 1,389  11,633  4,471  37,445 

Commercial  Jinc 4,485,115  1,323,109  8,543,132  3,434,339 

The  conditions  which  affect  silver  mining  have  been 
paralleled  in  all  other  kinds  of  mining.  Lead  has  suf- 
fered heavily,  as  well  as  zinc  and  copper.  The  output 
of  these  metals,  however,  will  be  in  excess  of  that  of 
•  1919,  excepting  graphite. 

The  oil  problem  in  Mexico  remains  unchanged.  The 
Government  of  Mexico  and  independent  companies  ad- 
here to  Article  27,  which  declares  that  oil,  until  it  has 
been  brought  to  the  surface,  belongs  to  the  government. 
The  so-called  "Allied"  companies  maintain  that  the 
constitution  infringes  upon  rights  legally  acquired  pre- 
vious to  its  promulgation.  The  "Allied"  concerns  in- 
clude most  of  the  important  producers  and  mo.>^t  of  the 
pioneers  in  oil  development  in  Mexico.  The  Aguila 
company  (Briti.sh),  next  to  the  so-called  Doheny  in- 
terests the  largest  in  the  Mexican  oil  fields,  and  one  of 
the  earliest  explorers,  recently  withdrew  fioni  the  as- 
sociation, and  is  now  understood  to  be  in  .wnipathy  with 
the  Mexican  governmenl's  contention.  What  the  next 
move  will  be,  or  who  will  make  it,  is  unknown. 

In  the  meantime,  oil  is  the  principal  soiirco  of  support 
of  the  government.  A  high  official  of  the  Department 
of  Commerce  and  Industry  states  that  the  potential 
possibilities  of  wells  now  open  are  over  1,001), 000, 000 
bbl.  a  year,  and  that,  beginning  with  January,  1921,  the 
government's  income  from  export  taxes  alone  will 
amount  to  15,000,000  pesos  (|7, 500.0001  monthly.  This 
tax  will  be  paid  by  fewer  than  thirty  inodiu-ing  com- 
panies. The  same  authority  estimates  there  arc  160,- 
■000,000  acres  of  known  oil-bearing  land  in  Mi-xico,  of 
which  fewer  than  400.000  have  been  "t  romped"  over. 

There  are  now  twelve  refineries  in  oiieration  and 
others    under  construction,   and  concessions   have   been 


granted  for  numerous  pipe  lines,  including  one  to  the 
City  of  Mexico  and  one  from  the  Atlantic  to  the  Pacific 
ocean  across  the  Isthmus  of  Tehuantepec.  According 
to  government  statistics,  the  value  of  the  oil  industry 
in  Mexico  (including  physical  assets)  amounts  to  $660,- 
000,000,  whereas  that  of  the  mining  industry  totals 
only  $400,000,000.  Exports  to  the  United  States  ex- 
ceeded 100,000,000  bbl.  in  1920,  as  compared  to  51,000,- 
000  bbl.  in  1919. 

Owing,  possibly,  to  the  fact  that  many  wells  in  the 
older  districts  in  Tamaulipas  and  northern  Vera  Cruz 
have  run  into  salt  water,  there  has  been  a  tendency  to 
increase  exploration  further  south.  During  the  last 
three  months  of  1920,  a  great  deal  of  land  changed 
ownership  in  the  states  of  Tabasco  and  Chiapas  and 
southern  Vera  Cruz.  Despite  the  government's  insist- 
ence on  its  ownership  of  oil,  leases  for  oil  rights  are 
constantly  being  entered  into  between  land  owmers  and 
representatives  of  important  companies  now  on  the 
ground.  The  value  of  these  leases  must  depend  in  a 
large  measure  on  the  government  receding  from  its 
present  position.  There  has  been  great  activity  also 
in  oil  concessions  granted  by  the  government,  almost 
exclusively  to  newcomers  in  the  field,  as  the  older  com- 
panies largely  refuse  to  handle  concessions,  protesting 
that  they  are  illegal  and  in  contravention  of  established 
rights  and  interests. 

Under  these  concessions,  some  of  which  involve  mil- 
lions of  acres,  considerable  development  work  has 
recently  been  started  in  the  states  of  Sonora,  Lower 
California,  Sinaloa,  Guerrero,  Puebla,  and  Oaxaca. 
British  capitalists  recently  began  borings  at  Port  Angel, 
on  the  Pacific  coast,  where  seepages  and  other  external 
evidences  of  oil  are  abundant,  although  the  territory 
has  been  repeatedly  rejected  by  geologists.  Consider- 
able activity  has  also  been  shown  in  the  tier  of  Mexican 
.states  bordering  on  Texas  and  Arizona,  though  no  wells 
have  been  actually  brought  in. 

The  oil  situation  in  Mexico  for  1921  appears  particu- 
larly bright,  but  the  industry  is  so  involved  with 
political  difficulties  that,  until  the  snarl  is  unraveled  and 
the  final  attitude  of  the  two  governments  (American 
and  Mexican)  is  known,  Mexican  oil  will  not  reach  its 
full  possibilities.  No  one  doubts  the  tremendous  poten- 
tial possibilities  of  petroleum  in  Mexico,  but  the  indus- 
try has  been  greatly  handicapped  by  the  uncertainty 
surrounding  its  legal  status.  The  present  government 
has  repeatedly  expressed  itself  as  favoring  a  broad  and 
liberal  interpretation  of  the  law  and  has  denied  any  in- 
tention of  making  the  law  retroactive,  at  the  same  time 
insisting  on  its  rights  of  eminent  domain  and  showing 
no  disposition  to  abrogate  Article  27  of  the  new  consti- 
tution, which  article  is  the  principal  bono  of  contention. 


Cuba 

By  C.  M.  Weld 

XllnliiK  EiiKlncor.  Now  York 

HIGH  ocean  freights,  combined  with  inten-^e  activity 
in  sugar,  which  drove  wages  to  a  high  level  and 
practically  monopoli/.ed  railway  transportation,  were 
largely  re.sponsilde  for  keeping  mineral  production  in 
Cuba  liuring  1920  at  a  low  ebb. 

It  is  reported  that  now  production  of  manganese  ore 
was  n  presented  by  3,000  tons  of  dioxide  and  1.000  tons 
of  furnace  ore,  all  from  the  Bueycito  district.  Oriente 
Provi.lence.  In  addition,  about  2,000  tons  of  furnace 
ore  was  shipped   from   stockpiles  in   Santiago  and  Bo- 
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queron  (Guantanamo  Harbor).  Exact  figures  are  not  at 
hand.  The  Ponupo  manganese  mines  were  idle  during 
all  of  1920. 

Copper-mining  activity  was  limited  to  the  Mataham- 
bre  property,  in  Pinar  del  Rio.  Operations  at  the  well- 
known  El  Cobre  mine,  near  Santiago,  were  discontinued 
in  January,  1919.  Matahambre  will  show  a  production 
for  1920  of  approximately  14,000  tons  of  hand-sorted 
ore,  containing  18.5  per  cent  copper  and  1.6  oz.  silver 
per  ton,  and  23,000  tons  of  concentrates  containing  24.5 
per  cent  copper  and  1.85  oz.  silver  per  ton;  a  total  of 
nearly  16,500,000  lb.  of  copper  and  65,000  oz.  of  silver. 

All  producing  iron  mines  are  operated  by  the  Bethle- 
hem Cuban  Iron  Mines  Co.  During  the  first  ten  months 
of  1920,  Daiquiri  (near  Santiago)  produced  251,384 
tons  and  shipped  471,071  tons.  The  total  figures  for  the 
J  ear  will  be  roughly  300,000  tons  produced  and  550,000 
tons  shipped,  a  considerable  amount  of  ore  still  being 
left  in  stock.  At  Mayari,  near  Nipe  Bay,  the  mines 
have  been  idle,  the  date  of  reopening  depending  on  the 
iron  industry.  Shipments  for  the  year,  amounting  to 
280,000  tons  of  nodules  and  20,000  tons  of  raw  ore, 
about  cleaned  up  the  stockpiles. 

Exploration  for  oil  continues.  Pyrites  and  chrome 
will  probably  be  exported  at  some  tin>e  in  the  near  fu- 
ture. The  export  tax  on  iron  and  copper  ores  was  re- 
pealed and  a  new  law  was  passed  imposing  a  tax  of  6 
per  cent  on  net  profits,  and  an  annual  tax  of  20c.  per 
hectare  on  all  mineral  lands  held  under  denouncement, 
whether  working  or  idle. 

The  foregoing  information  has  been  gathered  from  a 
number  of  sources.  I  am  especially  indebted  to  William 
Pitt,  of  Santiago,  and  J.  C.  Porter,  of  Havana. 


Central  America 

By  M.  B.  Huston 

General  Manager,  Eden  Mining  Co.,  Blueflelds,  Nicaragua 

GUATEMALA. — Not  much  interest  in  mining  was 
shown  in  Guatemala  during  1920,  and  no  new 
developments  have  been  reported.  This  condition  is 
probably  due  to  the  Cabrera  revolution,  which  kept 
the  country  in  an  unsettled  condition  the  greater  part  of 
the  year. 

Salvador. — The  Butters  Salvador  Mines,  Ltd.,  dis- 
continued operations.  The  San  Sebastian  property  of 
this  company  is  reported  to  be  worked  out.  The  Divisa- 
dero  mine  of  the  same  comapny  has  been  sold  to  the 
El  Salvador  Silver  Mines  Co.,  which  is  continuing  the 
production  and  development  of  the  property. 

Honduras. — No  new  developments  of  interest  were 
reported.  The  mining  interest  in  Honduras  continues 
to  center  around  the  Rosario  mine  of  the  New  York  & 
Honduras  Rosario  Mining  Co.  This  famous  old  silver 
mine,  which  has  been  in  .steady  production  since  1882 
and  which  has  produced  a  gross  value  of  over  $28,000,- 
000,  continues  to  Vje  the  largest  and  most  profitable 
mining  operation  in  Central  America.  During  1919,  the 
tonnage  milled  was  133,900,  giving  a  production  of 
$2,115,158,  and  a  net  operating  profit  of  $779,603. 
Operation  was  continued  on  the  same  scale  during  1920, 
and  it  is  expected  that  the  results  will  be  about  the  same 
as  for  1919.  The  principal  value  is  silver  and  the  mine 
has  benefited  during  the  last  two  years  by  the  prevail- 
ing high  price  of  that  metal.  A.  R.  Gordon  continues 
as  general  manager. 

Nicaragua. — Two  new  interesting  projects  are  under 


way  in  Nicaragua.  In  1918,  D.  J.  Pullinger  and 
William  Wallace  Mein  acquired,  near  the  town  of  Santo 
Domingo,  in  the  Department  of  Chontales,  properties 
known  as  the  Javali,  Cedro,  and  Pabon,  and  are  de- 
veloping them  under  the  name  of  the  Chontales  Mining 
Co.  J.  F.  Thorn,  formerly  general  manager  of  the  San 
Sebastian  and  before  that  general  manager  of  the  Gold- 
field  Consolidated,  is  in  charge  of  the  operation  as 
consulting  engineer  and  general  manager.  The  company 
gives  Mr.  Thorn  full  credit  for  having  discovered  the 
possibilities  of  the  property  and  for  his  recommenda- 
tion to  purchase  it.  The  property  covers  about  12,000 
ft.  of  vein,  of  which  3,300  ft.  have  been  opened  up, 
showing  average  widths  of  from  12  to  14  ft.  A  deeper 
crosscut  tunnel  is  now  being  driven,  which  will  inter- 
sect the  vein  at  about  the  center  of  the  property  and 
give  average  backs  of  approximately  300  ft.  A  power 
plant  and  mill  have  been  installed.  Ore  is  being  treated 
at  present  at  an  average  rate  of  210  tons  per  day.  To 
date  about  50,000  tons  have  been  milled,  giving  a  gross 
production  of  $1,000,000  with  an  extraction  of  90  per 
cent.  Eighty  per  cent  of  the  recovery  is  gold  and  the 
remainder  silver.  At  present  a  hydro-electric  plant  of 
over  1,000  hp.  is  being  erected.  With  this  completed,  it 
is  planned  to  enlarge  the  treatment  plant  and  increase 
operation  to  a  capacity  of  600  tons  per  day. 

In  the  Pis  Pis  district,  Barry  Searle  and  associates 
have  taken  over  the  old  Bonanza,  Lonestar,  and  Con- 
cordia properties  and  have  started  operations  under  the 
name  of  the  Nicaragua  Mining  Co.  Some  work  has 
been  done  on  the  Lonestar  and  Concordia,  but  to  date 
their  principal  activities  have  been  centered  in  the 
development  and  equipment  of  the  Neptune  vein,  on  the 
Bonanza  property.  A  considerable  amount  of  develop- 
ment work  has  been  done.  An  amalgamation  mill  has 
been  erected,  operation  having  been  started  in  the  lat- 
ter part  of  October. 

The  property  of  the  Eden  Mining  Co.  in  the  Pis  Pis 
district  was  in  continuous  production  throughout  1920. 
During  1919,  36,159  tons  of  ore  (99.1  tons  per  day) 
was  treated,  giving  a  gross  production  of  $443,399,  with 
an  extraction  of  94.5  per  cent.  During  the  latter  part  of 
1919  and  early  in  1920  the  capacity  of  the  mill  was 
increased,  since  which  time  a  production  rate  of  125 
tons  per  day  has  been  maintained.  Owing  to  this 
increased  capacity,  the  production  for  the  year  will  be 
somewhat  higher  than  for  1919.  An  extensive  develop- 
ment campaign  is  being  carried  out  in  the  effort  to 
establish  additional  ore  reserves.  The  company  owns 
its  own  transportation  system  from  the  port  of  Prinza- 
polka  to  the  mine  and  its  own  hydro-electric  power 
plant  of  1,200  hp.  capacity.  As  with  all  gold  mines,  the 
operations  have  been  considerably  impeded  by  the  pre- 
vailing high  prices  of  supplies. 

Work  was  carried  on  throughout  1920  at  the  Con- 
stancia  Consolidated  mine,  in  the  Pis  Pis  district.  The 
80-ton  cyanide  plant  was  kept  in  operation  during  the 
first  half  of  the  year.  Trouble  was  then  encountered 
in  the  treatment  process,  due  to  the  oxidized  copper 
content  of  the  ores  from  the  secondarily  enriched  sec- 
tion of  the  veirt.  Tests  are  now  being  made  to  over- 
come this  difficulty,  and  at  the  same  time  development 
work  is  being  contitnied. 

Costa  Rica. — The  Abangarez  mine  was  in  continuous 
operation  throughout  1920.  Considerable  attention  was 
given  to  petroleum  during  the  year,  and  especially  to 
the  concessions  granted  iiy  the  government  during  a 
previous  administration. 
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Panama. — So  far  as  known,  there  was  no  mineral 
production  in  the  Republic  of  Panama  during  1920. 
Near  Ocu,  in  the  Province  of  Herrara,  and  near  the 
headquarters  of  the  Boqueron  River,  in  the  Province 
of  Colon,  where  manganese  deposits  are  found,  consider- 
able exploration  work  was  done.  At  the  latter  place  a 
railroad  is  projected  for  the  transportation  of  the  ore 
to  the  coast.  The  petroleum  possibilities  of  the  republic 
are  still  problematical,  although  numerous  reports  give 
encouragement. 


Colombia 


By  Luis  G.  Johnson 

<"ivil    and    Mining   Engineer.    Medellin.    Colombia 

PLACER  mining  for  gold  was  conducted  in  Colom- 
bia in  1920  by  American  and  native  companies, 
principally  on  the  rivers  Porce  and  Nechi  and  also  in 
Riogrande.  On  the  Nechi,  near  Zaragoza,  the  Pato  and 
Nechi  mines  were  worked  by  two  dredges  with  good 
results.  On  the  Porce  and  Riogrande  rivers  two 
American  companies  successfully  worked  the  rich  placers 
about  forty  miles  from  Medellin,  near  a  station  on  the 
Antioquia  R.R.  Of  these  two,  McGuire  Brothers  worked 
the  rich  alluvial  deposits  in  La  Clara  with  hydraulic 
elevators  and  giants  (made  by  the  New  York  Engineer- 
ing Co.)  and  the  Segovia  Mining  Co.  did  the  same  on 
the  Riogrande  River.  Below  La  Clara  and  for  twenty- 
five  miles  on  the  Porce  several  native  companies  carried 
on  mining  operations,  by  the  same  methods,  at  the 
Guayabal,  Pinal,  La  Isla,  and  Brazil  mines.  Good 
results  were  generally  obtained  by  all  these  operators 
in  1920,  and  better  returns  are  expected  this  year. 
Rich  alluvial  deposits  on  several  other  rivers,  includ- 
ing the  Nechi,  Nare,  Nus,  and  Anori,  are  awaiting 
American  capital.  One  American  company  has  already 
secured  good  results  on  the  Nus  and  two  others  are  pre- 
paring to  begin  at  Totumo,  on  the  Nus,  and  at  Playarica, 
on  the  Nare.  On  the  Nechi  above  the  famous  Pato 
mines,  and  on  the  Anori  the  deposits  awaiting  investiga- 
tion by  engineers  and  capital  for  development  include 
some  that  are  very  extensive,  embracing  both  bars  and 
high  alluvials. 

Quartzes  are  not  so  extensively  exploited  as  placers. 
Nevertheless,  the  Frontino  &  Bolivia  successfully  worked 
their  deep  veins  last  year  in  Remedios  and  Segovia; 
likewise  the  Zancudo,  a  native  company  near  Titiribi. 
Several  other  native  companies  milled  ores  in  small 
plants  in  various  parts  of  Antioquia  and  Caldos. 

Near  Barbosa,  twenty-five  mile.s  from  Medallin,  an 
American-Colombian  syndicate  has  done  extensive 
development  at  the  Guamal  mines  and  has  a  large  ton- 
nage of  $12  ore  blocked  out  by  .several  tunnels  and 
croHHcuts.  All  this  region  is  rich  in  quartz  veins  and 
has  good  facilities  in  the  way  of  water,  hoad.  timber, 
climate,  labor,  and  freight. 

Platinum  in  the  (;ho(<)  region  and  on  Ihe  Condoto 
and  San  Juan  rivers  paid  those  well  in  1920  that  had 
inve.sted  there. 

As  stated  above,  mining  conditions  are  expected  to 
improve  steadily,  especially  if  American  capital  will 
undertake  to  develop  the  natural  resources  of  the 
country  after  experienced  engineers  have  examined  and 
reported  on  them. 

During  1920.  there  were  no  new  discoveries  of  im- 
portance reported  in  petroleum  and  no  pi-oiluil  ion  wa» 
made,  although  roads  were  built  and  additional  drilling 
equipment  brought  in. 


Venezuela 

Editorial  Correspondence 

ON  JUNE  26,  1920,  a  new  mining  law  repealing  the 
law  of  June  27,  1918,  and  all  decrees  and  resolutions 
relating  thereto  was  put  into  effect  in  Venezuela.  On 
June  30,  1920,  another  law  concerning  hydrocarbons 
and  other  mineral  fuels  was  enacted.  Revival  of  interest 
in  a  placer  gold  district  in  southeastern  Venezuela  on 
the  British  Guiana  border  was  reported. 

There  was  no  further  progress  of  importance  in  gold 
mining  in  Venezuelan  Guiana.  The  Callao  Co.  started 
crushing  after  being  stopped  since  1914.  but  again  sus- 
pended, owing  to  lack  of  development.  The  Goldfields 
of  Venezuela  continued  to  produce  on  a  small  scale  only, 
most  of  their  attention  being  centered  on  development. 
The  output  of  alluvial  gold  fell  off. 

Oil  development  work  was  in  progress  by  a  number 
of  companies.  The  Caribbean  Petroleum  Co.  had  eight 
wells  producing  in  the  Mene  Grande  field,  in  the  State 
of  Zulia,  and  was  drilling  in  the  La  Sierrita  field,  in  the 
State  of  Zulia.  The  British  Controlled  Oilfields,  Ltd., 
had  three  standard  drill  rigs  in  the  western  part  of  the 
Buchivacoa  concession,  in  the  State  of  Falcon,  in 
August,  1920.  One  well  was  producing  oil  in  small 
quantities  at  1,800  ft.,  another  had  reached  a  depth  of 
about  1,000  ft.,  at  that  date,  and  the  third  was  about 
ready  to  start  operation.  This  company  had  also  three 
standard  rigs  under  construction  in  the  eastern  part  of 
its  concession.  The  Colon  Development  Co.  continued 
drilling  operations  in  the  District  of  Colon,  Zulia. 

The  government  is  seeking  to  annul  the  concessions 
of  several  oil  companies,  and  has  brought  suit  in  the 
federal  courts  to  annul  the  concession  held  by  the 
Colon  Development  Co.,  which  covers  the  entire  district 
of  Colon.  Asphalt  was  mined  from  the  Bermudez  lake 
by  the  New  York  &  Bermudez  Co.  during  1920.  The 
oil  refinery  at  San  Lorenzo  was  in  operation,  producing 
petroleum  products  for  domestic  consumption.  The 
Venezuelan  Oilfields,  Ltd.,  acquired  five  concessions  in 
the"  State  of  Falcon. 


The  Guianas 

Editorial  Correspondence 

THE  most  important  mining  work  in  the  Guianas  in 
1920  was  bauxite  production,  the  Aluminum  Com- 
pany of  America  being  the  largest  operator.  In  British 
Guiana  this  company  owns  about  30.000  acres  of  bauxite 
land  on  the  Demerara  River,  about  sixty-five  miles  from 
Georgetown,  and  90  per  cent  of  the  known  bauxite  bear- 
ing land  of  the  country.  This  is  held  under  three  or 
more  names.  All  except  alnnit  1  per  cent  of  the  known 
deposits  in  Dutch  Guiana  also  belong  to  the  company, 
the  acreage  being  comparalde  with  that  held  in  British 
Guiana.  No  commercial  deposits  have  been  found  in 
French  (Juiana.  Large  piers  are  being  built  at  the 
property  on  the  Demerara  River,  and  a  fifteen-mile  rail- 
road reaching  the  furthest  part  of  the  property  is  under 
construction. 

Durin^'  the  latter  part  of  1920  the  Guiana  Develop- 
ment (  o  sent  out  a  party  from  New  York  to  install 
Kold-<lre(l>:ing  equipment  on  the  Maroni  Kivor  between 
French  and  Dutch  Guiaiui.  The  company  is  t^iuipped  to 
meet  all  ililTiculties  of  transportation  by  water  or  over- 
land,    lirorge  A.  Laird  is  in  charge. 
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Brazil 


By  F.  Lynwood  Garrison 

Mining  and  Civil  Engineer,  Philadelphia,  Pa. 

OUTSIDE  the  State  of  Minas  Geraes  and  a  few  col- 
lieries in  the  lean  coal  deposits  of  the  State  of 
Rio  Grande  do  Sul,  Brazil  possesses  no  mines  whatever, 
if  primitive  diamond  gravel  washings,  now  being  pro- 
ductively operated  and  only  a  few  of  which  have  ever 
been  profitably  worked,  be  excepted.  At  present,  man- 
ganese is  the  most  important  mineral.  In  1913,  man- 
ganese mining  reached  its  lowest  ebb,  but  with  the 
beginning  of  the  European  war  it  jumped  to  unpre- 
cedented proportions  by  reason  of  the  enormously 
increased  demand  for  the  ore  and  the  closing  of  the 
Dardanelles,  which  completely  cut  oflf  the  supply  of 
the  better  Caucasian  ore.  During  the  last  two  years  the 
Brazilian  production  of  this  mineral  has  greatly  de- 
creased. It  has  had  to  meet  not  only  a  slackening  mar- 
ket, but  competition  with  the  Indian  supply,  which  was 
greatly  stimulated  and  developed  by  the  war.  The  im- 
portance the  strategic  relation  this  source  of  man- 
ganese supply  bears  to  the  American  steel  industry 
cannot  be  overestimated,  when  considered  in  conjunction 
with  the  immense  iron-ore  reserves  in  Minas  Geraes, 
as  yet  wholly  unworked.  These  iron-ore  deposits  have 
been  fairly  well  surveyed,  sampled  and  explored.  In 
quality  the  ore  equals  the  best  Lake  Superior  and  in 
quantity  it  seems  difficult  to  estimate  within  reasonable 
limitations. 

With  the  exception  of  a  few  collieries  in  the  Permian 
rocks  of  the  states  of  Rio  Grande  do  Sul  and  Santa 
Catharina,  Brazil  possesses  no  productive  coal  deposits, 
nor  does  it  seem  probable  that  any  will  ever  be  found 
except  lignite  and  other  inferior  non-coking  material 
of  a  similar  character.  There  are,  however,  great  areas 
of  Eocene-Tertiary  rocks  extending  along  the  coast  for 
hundreds  of  miles,  which  contain  thick  beds  of  oil  shale, 
some  said  to  yield  as  much  as  100  gal.  of  oil  per  ton 
of  rock  and  averaging  about  40  gal.,  with  a  propor- 
tionate yield  of  sulphate  of  ammonia.  No  notable  dis- 
coveries of  petroleum  have  yet  been  made  in  Brazil; 
but  the  country  is  so  large,  undeveloped,  and  unex- 
plored in  a  mineral  sense,  and  to  some  extent  even 
geographically,  that  it  would  be  rash  to  assume  that 
this  important  natural  product  may  not  ultimately  be 
found. 

Monazite  sand  continues  to  be,  as  it  has  for  a  number 
of  years,  an  important  element  of  the  mineral  produc- 
tion in  the  State  of  Bahia.  During  the  recent  war 
chrome  ore  was  mined  for  the  first  time  in  Brazil  in 
considerable  amounts  at  Santa  Luzia,  a  small  station  on 
the  railway  connecting  the  city  of  Bahia  with  Joazeiro, 
an  important  shipping  point  on  the  Sao  Francisco 
River.  This  ore  carries  from  4.3  to  47  per  cent  Cr.O, 
and  occurs  in  mas.ses  in  serpentine  near  enough  to  the 
surface  to  be  quarried.  I  discovered  the  deposits  in 
1916  in  the  thick  catinga  jungle  about  a  mile  we.st  of 
the  railway.  The  chrome  mines  are  not  bieing  operated 
at  present,  but  are  likely  to  be  in  the  near  future  if 
the  price  of  such  ore  remains  as  high  as  it  is  now,  and 
ocean  transportation  improves. 

The  gold  production  of  Hrazil  ha.s  diminished  greatly. 
The  croam  has  long  since  been  skimmed.  The  country's 
total  gold  output  is  now  comparatively  negligible.  The 
Morro  Velho,  belonging  to  the  St.  John  del  Rey  com- 
pany,  is  apparently    far   from  exhaustid,   although  the 


workings  have  now  reached  nearly  if  not  quite  6, .500  ft. 
in  vertical  depth.  The  St.  John  del  Rey  is  an  English 
company,  the  management  of  which  has  always  been 
very  efficient.  In  recent  years  it  has  acquired  large 
holdings  of  rich  iron-ore  properties  in  neighboring  dis- 
tricts. As  far  as  I  am  informed,  no  ore  has  been  mined 
and  shipped  from  any  of  these  holdings. 


Peru 

By  Joseph  T.  Singewald,  Jr. 

Secretary  Maryland  Geological  Survey,  Johns  Hopkins  University. 
Baltimore,  Md. 

COPPER,  long  the  leading  mineral  product  of  Peru, 
reflected  declining  prices  in  1919  by  a  12  per  cent 
decrease  in  production,  and  an  even  more  marked  de- 
cline of  25  per  cent  is  estimated  for  1920.  The  great 
decrease  in  copper  production  caused  a  decrease  in  the 
silver  output,  for  most  of  the  silver  production  comes 
from  the  silver  content  of  the  copper  ores.  Petroleum 
showed  an  increased  output,  so  that  final  1920  figures 
will  doubtless  give  it  first  place  in  value  among  Peru's 
mineral  products.  The  vanadium  production  was  also 
in  excess  of  that  of  previous  years. 

An  unusual  amount  of  development  and  construction 
work  was  projected  and  carried  out  during  1920.  The 
Cerro  de  Pasco  IHining  Co.  started  the  construction  of 
its  new  $9,000,000  smelter  at  Oroya,  which  is  to  have 
a  daily  capacity  of  2,500  tons.  At  the  present  smelter 
the  company  erected  a  250-ton  coal-pulverizing  plant 
and  prepared  to  equip  its  blast  furnaces,  reverberatories, 
and  sintering  plant  for  the  use  of  pulverized  coal,  to 
reduce  the  consumption  of  coke  and  fuel  oil.  This 
change  is  largely  experimental,  the  purpose  being  to 
apply  the  results  to  the  installations  in  the  Oroya 
smelter. 

The  Peruvian  Copper  &  Smelting  Co.,  which  has 
acquired  extensive  copper  deposits  at  Yauricocha  and 
Felicidad  and  coal  deposits  in  the  Jatunhuasi  district, 
proceeded  with  the  development  of  its  properties.  It 
has  under  construction  a  road  from  Pachacayo  station 
to  the  mines,  blast  furnaces,  reverberatory  furnaces, 
hydro-electric  plant,  and,  at  Jatunhuasi,  coke  ovens.  At 
Yauricocha  it  has  developed  a  considerable  body  of  ore 
averaging  12  per  cent  copper  and  containing  a  high 
percentage  of  silver. 

The  Vanadium  Corporation  of  America  constructed 
six  miles  of  narrow-gage  railroad  from  its  Minasragra 
mine  to  Jumasha,  on  Lake  Pun  Run,  and  an  automobile 
road  sixteen  miles  long  from  Casa  Laguna,  on  the  oppo- 
site side  of  the  lake,  to  Ricran,  on  the  Cerro  de  Pasco 
railroad.  A  contract  was  also  let  to  replace  this  auto 
road  by  a  railroad.  The  construction  of  a  20,000-kw. 
hydro-electric  phmt  on  Jumasha  River  was  started,  and 
plans  were  made  for  a  new  treatment  plant  at  Jumasha. 
This  is  to  product"  80  to  90  per  cent  V.O^  concentrates  in 
place  of  the  .35  to  40  per  cent  V.O,  roasted  ore  that  is 
now  shipped. 

A  sixteen-mile  branch  of  the  Chimbote  railroad,  north- 
ward from  Kilometer  75  to  the  coal  field  of  Ancos,  called 
the  Chuquicara  railway,  was  expected  to  be  completed 
before  the  end  of  1020.  The  line  will  be  extended 
eventually  to  Huamachuco  and  Cajabamba,  and  thus 
open  up  a  richly  mineralized  region  of  Peru. 

A  live  interest  was  manifested  in  the  petroleum  pos- 
sibilities of  the  country  in  1920,  and  Lima  was  a  Mecca 
for  representatives  of  oil  companies  seeking  concessions. 
The  most  desirable  territories  were  withdrawn  by  the 
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government  some  years  ago,  and  the  policy  to  be  adopted 
in  the  disposition  of  these  reserved  lands  was  one  of  the 
most  agitated  political  problems  of  the  year.  Consider- 
able exploratory  work  was  done  by  some  of  the  interests 
seeking  concessions  while  awaiting  the  promulgation  of 
a  new  petroleum  law. 


Bolivia 

By  Joseph  T.  Singewald,  Jr. 


DESPITE  the  falling  prices  of  metals,  the  year  1920 
tvas  a  notable  one  in  the  development  of  the  mineral 
industry  of  Bolivia.  The  preliminary  investigations  of 
the  Guggenheim  Brothers  in  1919  led  to  the  acquisition 
of  important  tin  properties  on  the  east  side  of  the  Quimsa 
Cruz  Range,  and  early  in  1920  steps  toward  their  devel- 
opment were  initiated.  Work  was  concentrated  on  a 
sixty-six-mile  automobile  road  from  Eucalyptus,  on  the 
Antofagasta  and  Bolivia  railway,  to  the  mines  to  replace 
the  old  pack  trail.  It  was  built  at  a  cost  of  about 
3400,000.  Water-power  sites  were  purchased  to  develop 
power  for  the  new  operations,  and  a  ranch  was  estab- 
lished at  a  favorable  altitude  below  the  mines  to  supply 
provisions.  The  ores  are  of  high  grade,  running  10 
to  15  per  cent  tin,  but  are  not  argentiferous.  Some  of 
the  veins  carry  more  tungsten  than  tin.  Until  the 
advent  of  the  Guggenheim  Brothers,  the  International 
Mining  Co.  was  the  only  American  corporation  active 
in  the  development  of  Bolivian  tin  mines.  When  the 
extensive  plans  of  the  new  enterprise  have  been  carried 
out,  not  only  will  the  Quimsa  Cruz  region  rival  the 
Uncia-Llallagua  district  as  a  tin  producer,  but  Amer- 
ican capital  will  be  playing  a  leading  role  in  Bolivian 
tin  mining. 

The  International  Mining  Co.'s  Carmen  mine,  in  the 
Yungas  district,  east  of  La  Paz,  which  was  a  tungsten- 
tin  producer,  was  idle  in  1920,  as  were  practically  all 
the  tungsten  mines  of  the  country.  The  company  cen- 
tered its  attention  on  the  development  of  its  Tanapaca 
tin  mines,  in  the  Araca  district,  on  the  northwest  side 
of  the  Quimsa  Cruz  range.  At  Machacamarca,  the  Cia. 
Minera  de  Oruro  installed  a  new  type  of  roasting  fur- 
nace which  was  developed  for  chloridizing  its  Oruro 
ores.  British  and  American  interests  considered  the 
possibility  of  treating  the  enormous  dumps  of  the  Cia. 
Huanchaca  de  Bolivia  at  Pulacayo,  which  are  estimated 
to  contain  22  oz.  of  silver  per  ton. 

Another  region  of  considerable  activity  in  develop- 
ment work  in  1920  was  the  south  of  Bolivia.  In  May 
the  Bolivian  government  contracted  with  an  Argentine 
firm  for  the  construction  of  the  last  link  of  128  miles 
nee<led  to  complete  the  connection  between  the  Bolivian 
and  the  Argentine  railroads,  that  is,  from  -Mocha  to 
La  Quiaca.  When  finished  the  road  will  provide  greatly 
improved  transportation  facilities  for  this  rejrion  and 
undoubtedly  result  in  greater  mining  activity.  Present 
mining  operations  are  conducted  by  Aramaxo  I''rjinckc 
&  Co.  and  the  Cia.  Minera  y  Agricola  de  Oploco.  Both 
of  these  companies  have  installed  new  facilities  for  han- 
dling their  increasing  production,  especially  at  Chocaya. 
The  former  company  is  building  a  new  reduction  works 
for  silver  ores  at  that  place,  and  the  latter  is  inlnxiuc- 
ing  the  new  type  of  roasting  furnace  devised  ul  Macha- 
camarca. The  operations  of  the  Oploco  conip;iiiy  were 
alHO  expanded  at  ('horoma. 

The  pftroliferous   regions  of  eastern    Bolivia    m   the 


departments  of  Santa  Cruz,  Chuquisaca,  and  Tarija 
attracted  much  attention  in  1920.  A  number  of  geologic 
expeditions  were  sent  in  during  the  year,  and  prepara- 
tions were  made  for  drilling.  American,  Bolivian,  and 
Chilean  syndicates  were  most  active  in  the  work.  Early 
in  the  year  the  Bolivia-Argentine  Exploration  Syndicate, 
headed  by  William  Braden,  announced  the  acquisition 
of  a  concession  of  nearly  5,000,000  acres. 


Argentine  Republic 

Editorial  Correspondence 

THE  installation  of  a  200-ton  copper  smelter  by  the 
newly  organized  Famatina  Mining  Co.,  operating  at 
Santa  Florentina,  in  the  Chilecito  region,  was  the  prin- 
cipal event  in  mining  in  Argentina  during  1920.  This 
smelter,  which  is  equipped  with  reverberatories  fired 
with  pulverized  charcoal,  was  erected  to  treat  a  5  to  6 
per  cent  copper  ore  carrj-ing  gold  and  silver.  Efforts 
were  also  made  to  organize  a  company  with  Chilean 
capital  to  exploit  a  wolfram  mine  in  the  Chilecito  region. 
Benito  Villeneuva,  vice-president  of  the  republic,  en- 
deavored to  establish  a  company  with  Dutch  capital  to 
work  the  mines  of  Paramillo  de  Uspallata  near  Mendoza. 
Permits  were  sought  by  Argentinians,  Chileans,  and 
North  Americans  to  explore  2,500,000  acres  south  of 
Mendoza  for  rafaelite,  vanadium  ore  and  petroleum. 

Chile 

By  George  W.  Tower,  Jr. 

Mining  Engineer,  New  York 

EXCEPT  for  the  continuation  of  the  construction 
programs  of  the  Chile  Exploration  Co.  at  Chuqui- 
camata  and  the  Braden  Copper  Co.  at  Braden,  the  min- 
ing industry  in  Chile  in  1920  seems  to  have  continued 
on  much  the  same  scale  as  in  1919.  Copper  was  the 
principal  metallic  product,  major  operations  having  been 
confined  to  six  or  seven  companies,  against  twenty-four 
in  1913.  The  tonnage  mined,  however,  in  1920  was 
about  7,000,000,  yielding  about  106,000  to  110,000  tons 
of  copper,  as  against  1,050,000  tons  of  ore  and  33,500 
tons  of  copper  in  1913. 

Braden  mined  2,275,000  tons  of  ore,  which  it  is  esti- 
mated will  yield  about  33,000  tons  of  copper.  The  grade 
of  ore  was  a  little  poorer  than  in  1919,  but  operating 
costs  were  somewhat  lower,  or  about  2c.  per  lb.  copper, 
owing  to  improved  labor  or  operating  conditions.  The 
construction  program  was  continued  during  the  year, 
and  at  the  present  rate  will  bring  the  plant  to  a  10,000- 
ton  capacity  in  the  fall  of  1921. 

The  Chiie  E.xploration  Co.  mined  4,000,000  tons  of 
ore  in  1920,  estimated  to  yield  108,000.000  lb.  of  copper. 
The  construction  program  progressed  satisfactorily. 
Production  was  held  down.  Atniut  15,000  tons  of  ore 
can  now  be  mined  and  treated  daily.  The  mine  program 
has  been  so  arranged  as  to  permit  an  output  of  30,000 
tons  per  da\  by  adding  shovels,  ore  cars,  ami  engines. 

Anaconda's  subsidiary,  the  Andes  Copper  Mining  Co.. 
continued  developnient,  but  is  not  yet  equipped  to  pro- 
duce. A  process  of  ore  treatment  is  said  to  liave  been 
developed  .it  Anaconda.  A  60-mile  railroad  and  a  power 
plant  on  the  coast  have  been  built,  and  a  water  supply 
has  biMii  provided.  Another  subsidiary,  the  Santiago 
Mining  Co.,  is  said  to  bo  i)lanning  to  erect  a  750-ton 
concentrator,  which  seems  tn  indicate  a  substantial  ton- 
nage of  developed  ore. 


190 


Engineering    and    Mining    Journal 


V<jI.  Ill,  No.  4 


Other  copper  companies  imlude  the  Catemou,  at 
Aconcagua;  the  Central  Chile,  at  Ovalle;  the  Naltagua, 
at  El  Monte;  and  the  Poderosa,  at  CoUahuasi.  The 
Bethlehem  Chile  Iron  Mines  Co.  is  preparing  to  pi-oduce 
iron  ore  at  the  rate  of  1,000,000  tons  per  annum  from 
the   Tofo   deposit  near   Coquimbo,   and   has   built   five 


steamships    and  is  planning  five  more  for  bringing  the 
ore  to  this  country. 

The  figures  of  production  of  other  metals  are  not 
readily  available.  These  include  gold,  silver,  lead,  man- 
ganese, mercury,  molybdenum,  nickel  and  cobalt.  Aside 
from  the  precious  metals,  such  production  was  small. 


South  Africa 

By  H.  F.  Marriott 

Consulting  ilining  Engineer,  Leeds,  England 


GOLD  MINING  in  South  Africa  entered  an  event- 
ful period  in  its  history  during  1920.  The 
fluctuating  price  of  gold  in  the  London  market 
continued,  and  its  influence  on  the  profits  of  the  industry 
enabled  some  of  the  lower-grade  mines  to  operate.  For 
the  first  ten  months  of  1920  the  gold  production  of  the 
Transvaal  was  6,887,673  oz.,  of  a  value  at  the  standard 
price  of  gold  of  £28,928,227,  as  against  7,001,940  oz., 
of  the  standard  value  of  £29,762,304,  for  the  correspond- 
ing period  in  1919.  The  additional  revenue  due  to  the 
increased  price  obtained  from  January  to  October,  1920, 
is  estimated  at  approximately  £8,315,196,  28.9  per  cent 
of  the  standard  total.  Another  aspect  of  the  gold  pre- 
mium is  its  effect  on  the  ore  reserves,  as  it  enables 
many  of  the  shorter-lived  mines  to  include  within  the 
profit  limit  many  blocks  of  reef  standing  in  the  mines 
which  had  previously  been  classed  as  unpayable. 

The  number  of  producing  mines  on  the  Rand  at  the 
end  of  September  was  41,  as  against  46  in  September, 
1919.  The  mines  which  ceased  operations  meanwhile 
were  the  Jupiter,  Simmer  Deep,  Princess  Estate,  and 
New  Heriot,  and  the  City  and  Suburban  was  absorbed 
by  the  City  Deep.  At  the  end  of  September  the 
400-stamp  mill  at  the  Knights'  Deep  burned  down,  and 
as  the  mine  was  getting  toward  the  end  of  its  life,  it 
was  decided  to  cease  operations.  At  the  Village  Main 
Reef  mine  the  remaining  reserves  were  nearly  ex- 
hausted, when  a  serious  fall  of  rock  in  October  neces- 
sitated immediate  and  permanent  closing  down.  On 
the  Roodepoort  United,  shaft  sinking  and  development 
ceased  in  June,  and  the  standing  ore  reserves  are  to 
be  mined  so  long  as  they  show  a  profit.  The  New  Klein- 
fontein  company  suspended  development  in  the  Apex 
section,  which  it  acquired  in  1914.  The  native  labor 
freed  by  these  reductions  was  quickly  absorbed  by 
neighboring  mines. 

The  Low  Grade  Mines  Commission  appointed  last 
year  by  the  Union  Government  to  investigate  the  posi- 
tion of  the  lower-grade  mines  published  its  final  report 
in  May,  1920.    Its  recommendations  were: 

(1)  That  no  state  subsiflies  shou'd  be  triven;  (2)  that  a 
full  in(|uiry  be  made  by  the  government  before  any  mine 
closes  flown;  (3)  that  the  piece-work  system  should  be 
extended;  (4)  that  inducements  should  be  offered  to  the 
natives  to  remain  at  the  mines  for  longer  periods;  (5)  that 
the  system  of  joint  councils  of  employers  and  employees 
to  settle  points  at  issue  should  be  developed;  (6)  that  about 
5,000  natives  be  recruited  from  north  of  Lat.  22  dcf,'.  south 
to  test  the  cont/ntion  of  the  medical  .-lulhorities  that  the 
previous  prevaliTit  diseases  among  troiiica]  natives  can  be 
minimized;  (7)  tiiat  the  color  bar  should  be  removed.  This 
last  recommend;iti(,n  was  not  unanimous. 

No  action  has  yet  been  taken  by  the  government. 

In  February  the  white  minerR,  influrnced  by  the  in- 
crease in  the  gold  premium,  demanded  an  increase  in 
wages,  and  nbfained  an  advance  adding  to  the  cost  of 


the  industry  by  £2,250,000  per  annum.  Some  natives 
fomented  a  strike  in  March,  and  the  readjustment  of 
wages  to  meet  differences  added  an  annual  charge  of 
£800,000.  The  question  of  the  shortage  of  native  labor 
tends  to  become  more  acute.  Competition  has  increased 
considerably,  owing  to  industries  which  can  offer  higher 
rates  of  pay  and  better  conditions.  Another  important 
point  is  that  50,000  natives  will  be  required  to  replace 
Indian  labor  being  repatriated  from  Natal. 

The  increased  profit  obtained  by  selling  gold  in  a 
free  market  is  reflected  to  some  extent  in  the  increased 
dividends  paid.  In  June,  1920,  the  total  amount  of 
dividends  declared  by  gold-mining  companies  in  the 
Transvaal  was  £3,268,196,  as  against  £2,561,977  for  the 
corresponding  period  of  1919.  The  forecast  for  the 
December  dividend  indicates  a  further  increase.  De- 
tailed notes  follow: 

The  Anglo-American  Corporation  absorbed  the  Rand 
Selection  Corporation  during  1920,  giving  eleven  shares  for 
five,  and  increasing  capital  from  £2,000,000  to  £4,000,000 
for  this  purpose.  The  City  &  Suburban  company  found  it  im- 
possible to  continue  working  at  a  profit  through  its  7,000-ft. 
incline  shaft,  owing  to  the  cost  of  upkeep,  and  in  May  it 
was  absorbed  by  the  City  Deep  for  45,000  fully  paid-up 
shares  in  that  company.  On  the  Western  Rand,  the  south 
vertical  shaft  of  the  Randfontein  Central  cut  the  reef  in 
June  at  a  depth  of  4,130  ft.  The  sampled  value  given  was 
12.1  dwt.  over  48  in.  Later  in  the  year  this  company 
acquired  the  Randfontein  Deep's  assets  for  250,459  £1 
shares.  High-grade  ore  has  been  found  in  the  deeper  levels 
of  the  central  portion  of  the  Consolidated  Main  Reef  prop- 
erty, and  the  prospects  of  the  mine  are  much  brighter. 
Sub-vertical  shafts  are  being  sunk  to  open  up  the  reef  in 
the  southern  section  of  the  Crown  Mines  property.  The  de- 
velopment for  the  year  is  good,  and  the  outlook  for  this 
mine  is  satisfactory.  The  south  circular  shaft  at  the  City 
Deep  mine  was  2,577  ft.  deep  at  the  end  of  September. 
This  shaft  is  in  two  stages,  and  will  be,  when  finished,  the 
deepest  shaft  in  the  world.  The  question  of  dealing  with 
the  water  from  the  outcrop  mines  as  they  become  worked 
out  is  occupyinj;-  the  attention  of  the  mines  below  them. 
The  Installation  of  a  central  pumping  station  is  being  con- 
sidered. 

The  resources  of  the  Rand  are  being-  upheld  by  the  Far 
Eastern  Rand,  w  lure  eight  mines,  viz.,  Brakpan,  Geduld, 
Government  Gold  Mining  Areas,  New  Modderfontein,  Mod- 
derfontein  East,  Modderfontein  B,  Modderfontein  Deep,  and 
Springs,  contain  reserves  actually  developed  amounting  to 
35,177,515  tons,  of  a  gross  value,  at  the  standard  rate,  of 
£77,000,000.  The  icsorves  of  the  New  Modderfontein  and 
Government  Areas  alone  total  nearly  20,000,000  tons  of 
hicrh-prade  ore.  For  the  year  ending  June  30,  1920,  the 
total  profit  of  the  New  Modderfontein  was  £1,493,845.  Of 
this  £404,657  was  duo  to  the  gold  premium.  A  circular 
shaft  is  being  sunk  on  Modderfontein  B  to  facilitate  the  ex- 
traction of  the  high -grade  ore  in  the  western  section  of  the 
mine.  It  is  estimated  that  the  total  depth  will  be  1,700  ft., 
and  750  ft.  had  been  sunk  at  the  en<l  of  September.  The 
southeast  circular  shaft  has  cut  the  reef,  but  good  values 
are  not  as  yet  disclosed. 
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The  Modderfontein  East  began  milling  on  April  23  at 
the  Apex  plant  of  the  New  Kleinfontein  company,  seven 
miles  distant,  which  has  a  capacity  of  27,000  tons  per  month 
The  ore  reserves  on  June  30  were  1,755,400  tons,  of  a  valu"^ 
of  32.5/-  at  standard  rate.  It  is  stated  that  this  company 
IS  acquiring  the  Jupiter-Simmer  Deep  300-stamp  reduction 
plant,  capable  of  treating  50,000  tons  per  month.  At  the 
Geduld  Proprietary,  2,820  ft.  on  the  seventh  level  near  the 
new  shaft  has  shown  64  per  cent  payable,  averaging  17  5 
dwt.  over  66  in.  The  south  shaft  of  the  New  State  Areas 
intersected  the  reef  in  October  at  3,676  ft.,  the  assay  being 
89.8  dwt.  over  18.9  in.  The  reef  is  nearly  flat,  the  dip  beinl 
8  deg.  By  the  terms  of  the  lease  under  which  this  property 
IS  held  the  government  will  get  the  major  proportion  of  the 
profits.  No.  3  shaft  at  Springs  Mines  cut  the  reef  at  3  676 
ft.  Development  throughout  the  mine  showed  58  per  cent 
payability  for  the  year,  at  21.7  dwt.  over  26.5  in. 

Early  in  the  year  the  Union  Government  found  it 
nece.ssary  to  issue  an  official  warning  in  regard  to 
speculation  on  the  Far  Eastern  Rand.  It  condemned 
the  misuse  of  reef  nomenclature,  and  confirmed  the 
continuity  of  the  Van  Ryn  Reef,  which  is  the  only 
payable  gold  carrier  known  in  the  district.  The  burden- 
some Miners'  Phthisis  Act  of  1919  was  reported  on 
during  1920  by  a  select  committee.  Its  findings  do  not 
foreshadow  relief.  A  further  commission  is  now  sitting. 
A  movement  is  on  foot  to  begin  the  manufacture  of 
wire  ropes  in  South  Africa.  Prominence  has  been  given 
to  the  question  of  establishing  an  iron  and  steel  indus- 
try on  a  large  scale  in  South  Africa. 

The  coal  industry  in  South  Africa,  especially  in  Natal, 
is  expanding,  the  gross  output  increasing  from  7,665,753 
tons  for  the  first  nine  months  of  1919  to  8,436,832  tons 
for  the  corresponding  period   in   1920. 

Oil  shales  have  been  the  object  of  considerable  atten- 
tion. In  the  Wakkerstroom  district  the  deposit  has  been 
estimated  at  3,000,000  tons  of  shale  per  square  mile. 
Samples  have  given  23  to  25  gal.  of  oil  per  ton  from 
the  upper  shale,  and  14  to  18  gal.  per  ton  from  the 
lower  shale.  The  shale  formation  extends  north  and 
south  over  a  distance  of  200  miles.  The  African  Oil 
Corporation  has  been  formed  to  exploit  the  Wakker- 
stroom area.  A  test  shipment  to  Scotland  gave  a  pro- 
duction of  31  gal.  a  ton.  The  Union  Petroleum  Co. 
has  been  formed,  with  a  nominal  capital  of  £150.000. 
to  investigate  properties  in  the  same  district. 

TABLE  I.    TIt.\NSVAAL  GOLD  PRODUCTION 
WitwntorarBiid  District 

Valuopcr  Tli(;i1 

_  Ton  Outiidc  \  ilui- 

Year              Milled                      Viilur              Shillings          Value  I  .  ^u,vn«l 

1212          W'lVAW             i-'^.8".OI7            27  9           1945.671  .,7..8.688 

?in<  >     \\'i\l''Lll              }4.454,«8           28  7            929.49.,  -s  181.974 

l»20(..)     24.8J6.609               33.979.075           ....            885,112  M.»64;i87 
(a)  Entirniitml.    All  valiiox  givnn  are  at  atandard  price  of  gold. 


The  African  Platinum  Mines,  Ltd.,  with  a  capital  of 
£150,000,  of  which  £100,000  is  working  capita!,  has  been 
formed  to  work  a  deposit  being  opened  up  in  the  Cape 
province.  Nickel  has  been  discovered  in  the  Barberton 
district.  A  sample  taken  over  a  width  of  2  ft.  3  in.  gave 
17.2  per  cent  nickel.  In  the  Messina  district  a  new  strike 
of  copper  is  reported.  The  Messina  (Transvu.il)  Ocvplop- 
ment  Co.,  Ltd.,  is  erecting  a  new  plant  with  largely 
increased  rapacity.  A  deposit  of  van:i(liuni  mv  has  been 
developed  at  Doornhoek,  near  Zeerust.  and  the  African 
Vanadium  &  Lead  Mines.  Ltd.,  was  formed,  with  a 
capital  of  XKiO.OOO.  to  work  the  mine.  About  10.000 
tons   averaging    4    per   cent    V,0,   has    been    rl.  \.-lopcd. 

Interest  has  been  revived  in  the  silver  rh  pdsits  in 
the  Transvaal,  on  which  operations  ha<l  been  .-jusprmled 
for  many  years.     The  Tninsvaal  Silver  &  H.isr  Motnls. 
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Ltd.,  with  a  capital  of  £70,000,  was  formed  to  work 
the  old  mines  of  the  Tran.svaal  Silver  Mines,  Ltd.,  on 
Dwarsfontein.  The  Pretoria  Silver  &  Lead  Co.,  Ltd., 
with  a  capital  of  £80,000,  has  acquired  the  mineral 
rights  of  another  portion  of  the  same  farm.  Shipments 
of  ore  have  been  made  from  both  properties. 

The  post-war  boom  in  diamonds,  in  which  record 
prices  were  obtained,  came  to  an  end  in  March,  but  the 
industry  remained  active  during  the  year.  De  Beers 
Consolidated  Mines,  Ltd.,  paid  a  record  dividend. 

Tables  I  and  II  show  respectively  the  yield  and  the 
labor  position  in  1920,  as  compared  with  1918  and  1919. 

TABLE  II.    LABOR  EMPLOYED  IN  TRANSVAAL  GOLD  MINES 

Native  Death 
„.,  .  Rate  per 

Whites  Native."  1,000 

\l\l 22,953  161,095  23  72 

'i'   y 23.574  173.168  16  43 

1920,  Januarj- 23.581  179,502' 

-?P,™ 23.883  199.700  1  15.69(a) 

J">y-v 22.36D  186.021  ^ 

September 21,914  I74.6I6J 

(o)  For  twelve  moiiths  ended  Sept.  30. 


Belgian  Congo 


By  Sidney  H.  Ball 

.Mining  Geologist.  New  York 

IN  THE  Belgian  Congo  the  year  1920  was  remarkable 
more  for  the  amount  of  development  and  construction 
work  done  than  from  the  point  of  view  of  production. 
Indeed,  on  account  of  the  lower  metal  prices,  the  1920 
production  was  exceeded  by  that  of  1919. 

The  Union  Miniere  du  Haut  Katanga  produced  in  the 
Katanga  copper  belt  approximately  19,500  long  tons  of 
copper,  the  production  being  unsatisfactorily  affected  in 
March,  April,  and  May  by  strikes  on  the  Rhodesian  rail- 
roads and  in  September  and  early  October  by  a  strike 
at  the  company's  mines  and  smelter.  The  white  strik- 
ers demanded  an  excessive  wage  increase,  but  returned 
to  work  upon  the  deportation  from  the  oolony  of  E.  J. 
Brown,  an  Australian  agitator.  The  gross  profit  of  the 
company  for  1919  amounted  to  almost  30,000,000  fr.; 
the  net  profit  being  about  13.500,000  fr.,  of  which  12,- 
500,000  fr.  was  paid  as  dividends  at  the  rate  of  50  fr. 
per  share.  On  Nov.  4,  1920,  the  capital  of  the  company 
was  increased  to  15,000,000  fr.  in  common  stock,  there 
being,  in  addition,  150.000  dividend  shares  of  no  speci- 
fied value.  A  debenture  loan  of  40,000.000  fr.  was  also 
authorized. 

In  1920  the  development  in  the  Kasai  diamond  fields 
was  pushed,  but  no  attempt  was  made  to  increase  the 
diamond  production.  The  Formini^re  produced  about 
215.000  carats  of  diamonds  and  notably  increased  ita 
re.serves  of  diamondi tenuis  gravel.  The  delimitation 
of  the  4,000  miles  of  diamond-bearing  land  owned  by 
the  company  is  being  ini.shed.  In  addition,  this  company 
directed  the  development  work  of  five  associated  .om- 
panies  operating  in  the  Belgian  Congo,  and  the  produc- 
tion, although  not  conseiiuential  in  1920.  should  in  1921 
1)6  important.  A  sister  company,  operating  in  Angola 
or  Portuguese  West  .\frica.  known  as  Diamang.  in  1920 
had  a  prcMluction  of  approximately   100,000  carats. 

The  gold-placer  mines  operated  normally  in  l!t20,  and 
the  production  pre.sumably  approximated  $J. 000.000. 
The  till  production  by  the  Ceoniines  eontiiiiied  to  be 
import.ml,  and  the  Ihiion  Miniere  has  leeenfiy  created 
a  new  rompany  to  work  its  tin  mines.  .Although  progr- 
ress  in  1!):20  was  not  as  gre.il  as  in  cert.iii!  former  years. 

Ihe  ye;ii    is  associated   "tb    fewer  ^l^  i i>r  factors 

than  lire  to  be  noted  in  ni;i:M  other  mm         ii.xtricts. 
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Australia 

Editorial  Correspondence 

MUCH  of  the  following  information  has  been  sup- 
plied by  Mr.  Arthur  Moline,  general  manager  of 
Bendigo  Amalgamated  Goldfields,  now  in  this  country: 

During  1920,  the  long-drawn-out  Broken  Hill  strike, 
which  lasted  from  May,  1919,  until  November,  1920, 
was  settled.  After  many  abortive  conferences,  the  fed- 
eral prime  minister  and  the  premier  of  New  South 
Wales  succeeded  in  settling  the  controversy. 

As  during  the  last  five  or  six  years,  there  was 
a  marked  shortage  of  skilled  labor  in  1920,  though 
the  sharp  decline  in  metal  prices  at  the  end  of  the 
year  will  probably  reduce  the  demand.  Owing  to  con- 
ditions common  throughout  the  world  since  1914,  gold 
mining  was  seriously  handicapped.  The  saving  fea- 
ture of  the  situation  was  the  premium  obtained  by  the 
sale  of  gold  abroad,  chiefly  in  the  Far  East  and  also  in 
the  United  States.  This  premium  is  approaching  a 
total  of  £2,000,000,  which  has  been  of  material  help  to 
the  industry.  Wages  in  various  districts  have  been 
increased  from  time  to  time  to  meet  the  increased  cost 
of  living,  usually  by  means  of  conferences  between  the 
respective  parties  in  interest.  Cost  of  living  continued 
to  rise  until  the  third  quarter,  but  is  now  falling, 
and  wages  may  be  expected  to  follow. 

The  various  mining  industries  of  the  country  main- 
tained their  relative  positions:  Mount  Lyell,  Wallaroo 
&  Moonta,  and  the  Cloncurry  district  retained  their 
places  as  producers  of  copper,  and  Western  Australia 
was  first  in  the  production  of  gold  and  Victoria  second. 
For  the  first  time  in  several  years  Victoria's  gold  pro- 
duction showed  an  increase,  but  this  came  from  the 
output  of  a  limited  number  of  mines,  and  the  future 
is  somewhat  uncertain.  Hopes  for  increased  yield  of 
copper  in  the  Cloncurry  field  were  not  realized,  Mount 
Elliott  remaining  down  and  Mount  Cuthbert  running 
but  a  short  time,  although  Hampden  Cloncurry,  and 
several  small  properties  were  in  full  swing.  The  total 
mineral  production  was  seriously  reduced  by  the  cessa- 
tion of  work  at  Broken  Hill. 


Few  new  discoveries  of  mineral  of  any  importance 
were  reported.  The  early  promise  of  Hampton  Plains 
was  not  fulfilled  up  to  the  end  of  the  year.  Numerous 
small  disconnected  deposits  of  high-grade  ore  were 
found  here,  but  so  far  that  is  all  that  can  be  asserted. 
A  number  of  discoveries  in  various  other  sections  of 
Western  Australia  were  made  as  a  result  of  those  at 
Hampton  Plains,  but  the  same  remark  applies  to  them 
as   to  the   latter. 

Nothing  new  was  published  in  the  way  of  metallur- 
gical developments  during  1920.  The  idleness  of  Broken 
Hill  owing  to  industrial  trouble  affected  the  position. 
Considerable  work  has  been  done  by  Mount  Lyell  on  the 
Minerals  Separation  concentration  of  low-grade  copper 
ores,  with  probably  far-reaching  results. 

The  production  of  electrolytic  zinc  at  Risdon,  Tas- 
mania, reached  commercial  dimensions  in  1920,  and  it 
can  be  accepted  that  the  future  of  this  project  is 
assured.  As  a  result,  the  Electrolytic  Zinc  Co.,  is  pro- 
ceeding with  equipment  costing  another  million  sterling. 
During  the  year  this  company  took  over  the  mines  and 
other  assets  of  the  Mount  Read  &  Roseberry  Mines,  Ltd., 
thereby  adding  materially  to  its  reserves. 

A  project  of  national  importance  undertaken  during 
1920  was  the  further  extension  of  the  Broken  Hill 
Proprietary  Steel  Works,  at  Newcastle.  Within  a  few 
years  Australia  should  be  in  position  to  supply  all  the 
structural  steel  it  requires.  State  mining  ventures  in 
Queensland'  suffered  checks  in  1920,  though  the  Chil- 
lagoe  State  Smelters  showed  a  profit  for  the  first  six 
months,  despite  the  fact  that  operations  were  hampered 
from  lack  of  ore.  In  Tasmania  there  was  a  tendency 
in  industrial  matters  to  break  away  from  federal  con- 
trol and  return  to  state  jurisdiction.  The  Queensland 
government  announced  its  intention  of  acquiring  the 
important  iron  deposits  on  Yampi  Sound,  Western 
Australia,  on  which  it  holds  an  option.  In  New  South 
Wales,  steps  were  taken  to  realize  the  assets  of  Great 
Cobar,  Ltd.,  after  many  attempts  had  been  made  to 
carry  on  operations.  A  profit-sharing  scheme  for  its 
employees  was  proposed  by  the  Wallaroo  &  Moonta,  and 
the  co-operative  plans  started  in  1919  by  Bendigo 
Amalgamated  Goldfields  operated  satisfactorily. 


Mining  in  Europe 

By  W.  a.  Doman 

L/ondon  Correspondent  of  the  Knpinccring  and  Minttui  Journal 


THE  metal-mining  industry  in  Europe  during  1920 
is,  in  general,  a  long  series  of  disappointments. 
Dealing  first  with  England,  tin  winning  is  the 
principal  metal  mining  industry,  and  it  is  rather  sur- 
prising to  relate  that  of  the  producing  companies  only 
one  had  paid  a  dividend  up  to  the  beginning  of  Decem- 
ber. South  Crofty  disbursed  only  £20,000,  and  presum- 
ably the  profit  was  obtained  as  much  from  wolfram  as 
from  tin. 

It  is  scarcely  necessary  to  state  that  such  a  poverty- 
stricken  result,  from  the  investor's  standpoint,  is  the 
direct  outcome  of  the  weakness  of  th(,'  metal  market. 
Tin  started  1920  around  £;!47  per  ton.  In  March  it 
exceedftd  £411  for  cash,  and  forward  metal  was  (juotod 
as  high  as  £41(;.  I'rices  like  these  hcM  out  hopes  of  a 
flourishing  industry,  but  a  few  thousand  tons  of  tin 
unexpectedly  arrived  from  the  East  and  upset  all  calcu- 


lations. At  the  time  of  writing  the  quotation  is  about 
£215,  a  drop  of  £130  from  the  beginning  of  the  year 
and  of  £200  from  the  peak. 

Only  four  companies  made  substantial  outputs  in 
1920;  namely.  East  Pool,  with  666;  Geevor,  1981);  Gren- 
ville,  225;,;  and  South  Crofty,  448'f  tons  of  concentrates. 
The  return  of  South  Crofty  is  for  both  tin  and  wolfram. 
Grenville  occupies  a  respectable  place,  or  did  until 
July,  for  lack  of  funds  has  brought  trouble  upon  the 
company.  Early  in  1920  money  was  obtained,  but  the 
amount  proved  ina(le(iuatc,  owing  to  the  coal  strike  and 
labor  troubles,  for  (Cornish  miners,  like  others,  demanded 
higher  wages.  The  Cornishmen  are  not  overpaid, 
though  this  is  due  rather  to  the  industry  being  down  on 
its  luck  than  to  di (Terences  with  employers. 

Attempts  to  fix  a  minimum  price  for  tin  are  .so  far 
without  avail.    The  industry  applied  to  the  government 
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for  a  loan  of  £100,000.  The  government  proved  both 
stony  and  stony  hearted.  J.  L.  Collins  has  invented  a 
chlorine  process  which  is  to  be  tried  on  tin  ore  to 
improve  recovery.  The  original  waste  at  Cornish  mines 
is  large.  Streamers,  however,  make  a  pretty  good  liv- 
ing in  treating  it. 

Apart  from  tin,  the  metal-mining  activities  of  Great 
Britain  were  not  extensive  in  1920.  Prices  have  not 
ruled  at  a  level  sufficiently  high  to  attract  capital.  Rep- 
resentatives of  the  lead  and  zinc  mines  endeavored  to  get 
a  subsidy  from  the  government,  but  the  authorities 
regard  such  matters  as  pertaining  to  private  capital. 
Taxation  is  onerous,  and  though  there  are  numerous 
deposits  they  are  not  of  an  extent  to  warrant  the  forma- 
tion of  large  companies.  Various  lead  mines  are  being 
reopened  in  Yorkshire.  A  "labor"  lead  mine  is  being 
worked  in  Derbyshire,  and  a  zinc-lead  property  in  Car- 
narvon. The  outputs  of  these  mines  are  not  announced, 
but  they  are  only  small.  The  Great  Laxey,  a  fine  old 
lead  mine,  is  being  closed  Aovm  on  account  of  reduced 
yield  and  the  demands  of  labor.  The  Swansea  Vale 
and  English  Crown  Spelter  Works  have  ceased  opera- 
tions, as  under  present  conditions  they  cannot  continue 
profitably.  The  capital  raised  in  England  for  mining 
companies  in  1920  was  approximately  £4,200,000,  of 
which  more  than  half  was  for  properties  in  the  British 
Empire. 

So  far  as  can  be  gathered,  metal  mining  on  the  Con- 
tinent of  Europe  was  not  developed  to  any  great  e.xtent 
in  1920.  There  the  trouble  seems  to  be  identical  with 
that  in  England — lack  of  capital  to  open  up  the  mines. 
The  Rio  Tinto  property  has  not  been  worked  for  many 
months,  owing  to  a  strike  of  workmen  for  higher  wages. 

In  Portugal  a  tin-mining  company  called  the  Ervedosa 
Tin  Mines  has  been  formed  to  acquire  the  property  of  a 
French  company,  on  the  river  Ruella,  near  Mirandella. 
Josiah  Paull,  of  Cornish  fame,  reported  upon  the  mine, 
and  stated  that  the  orebodies,  though  low  grade,  are 
large,  the  average  content  being  0.7  per  cent  to  1  per 
cent  of  tin,  of  which  70  per  cent  can  be  recovered.  The 
method  of  working  is  by  quarry.  Although  the  capital 
was  offered  in  England,  the  prospectus  did  not  appear 
particularly  attractive.  Base-metal  propositions  have 
not  the  "pull"  that  formerly  belonged  to  them. 


A  large  amount  of  British  capital  is  invested  in 
Russian  mines,  these,  by  the  way,  being  in  Siberia. 
They  form  some  of  the  finest  gold,  lead,  zinc,  and 
copper  deposits  in  the  world.  Having  been  nationalized 
by  the  Bolshevik  government,  they  are  at  a  standstill, 
and  are  not  likely  to  be  reopened  until  satisfactory  con- 
ditions can  be  restored.  The  Russo-Asiatic  Corporation, 
which  controls  four  of  the  largest  mineral  areas,  embrac- 
ing many  thousands  of  square  miles,  is  meantime  turn- 
ing its  attention  to  oil  and  a  silver-lead  property  in  the 
Pyrenees.  Some  capital  assays  have  been  obtained  from 
the  latter.  The  principal  attraction  in  the  proposition, 
however,  is  the  fact  that  the  old  workings  can  be  traced 
for  several  miles,  and  consequently  there  is  the  pos- 
sibility of  the  present  company  being  converted  into  a 
parent  undertaking.  So  far  nothing  in  the  way  of  pro- 
duction has  been  reported,  according  to  information 
available  at  the  present  time. 

The  only  satisfactory  mining  company  about  which 
occasional  reports  are  heard  is  the  Pennarroya,  and  this 
had  to  make  a  debenture  issue.  The  methods  of  work- 
ing practiced  by  French  engineers  differ  materially  from 
those  of  their  British  confreres,  the  latter  always  want- 
ing to  develop  far  ahead  of  requirements.  A  company 
called  the  Dome  Mining  Corporation  has  acquired  a  gold- 
mining  concession  in  Spain.  This  covers  a  verj-  large 
area,  and  in  parts  high  assays  are  shown.  The  property 
was  extensively  worked  by  the  Romans,  and  the  remains 
of  their  engineering  operations  are  still  visible. 
Although  the  area  was  reported  upon  many  months  ago, 
operations  do  not  appear  to  have  yet  begun.  This  may 
be  due  to  the  fact  that  conditions  in  Spain  have  altered, 
the  workmen  in  nearly  all  industries  demanding  higher 
wages.  Spain  drew  in  large  quantities  of  gold  during 
the  war,  but  her  financial  condition  has  taken  a  retro- 
grade step. 

Greece  and  parts  of  Turkey  are  highly  mineralized. 
In  the  former  country,  attempts  are  being  made  to  raise 
capital  for  working  copper,  lead,  nickel,  and  zinc 
deposits,  and  the  government  has  called  for  tenders  to 
work  argentiferous  barytes  concessions  in  Melos. 
According  to  estimates,  there  is  10,000,000  tons  of  the 
ore  which  contains  on  an  average  164  gm.  of  silver 
per  ton. 


Mining  in  the  Near  East 


Hv  Leon  Dominian 

Waxhlnston,  D.  C. 


THE  condition  of  the  mining  industry  for  1920  in 
the  Near  East  may  be  defined  as  one  dI"  gradual 
recovery  in  the  European  section  of  the  region. 
In  the  Asiatic  area,  however,  the  aituiitimi  wiis  at  a 
standstill,  and  except  perhaps  in  the  case  of  the  Heraklea 
coal  field,  there  were  few  signs  of  progress  toward  the 
moderate  activity  of  pre-war  years.  An  outatiinding 
fact  deserves  to  be  recorded,  however,  and  that  is  that 
the  Near  East,  taken  as  a  whole,  should  1)C'  considered 
by  American  manufacturers  as  a  good  market  and  a 
virgin  field  for  mining  machinery  of  all  kinds. 

Of  all  the  Near  Eastern  states,  perhaps  Jugoslavia 
and  Rumania  gave  most  evidence  during  the  sear  of 
a  partial  recovery  to  pre-war  conditions.  The  former 
nation,  which  now  comprises  the  Kingdom  of  Serbia 
and  Montenegro,  as  well  as  Dalniatia,  Slovenia,  and 
Croatia,    is   beginning   to   realize   that    its    mineral    re- 


sources constitute  an  asset  of  no  mean  importance  in 
the  apprai.sal  of  its  national  wealth. 

According  to  sun'eys  of  the  mineral  situation  made 
in  the  course  of  I'.V'O.  it  was  found  that  the  lack  of 
modern  machinery  and  appliances  hindered  the  metal- 
producing  industry,  which,  like  all  industries  in  this 
region,  still  depends  on  foreign  capital  for  its  develop- 
ment. Local  financial  resources  are  still  greatly  depre- 
ciated. 

Though  complete  statistics  are  not  jivailalile,  it  la 
estimated  that  through  improved  transportation  the  coal 
production  of  1920  will  exceed  that  of  1019.  which  was 
as  follows  for  the  several  provinces : 

Mrtrlo  Toiu 

1 nU-lIerirBovlna   *P  "J!! 

S.ililR                                    104,000 

•  ■i..,.tlft  »n<i  iiiivonii    ' '51'5!I2 

Slovnlc  1.150.000 

n.r..nn            ■  Ml.OftO 
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About  215,000  tons  of  oil  was  produced  in  the 
Rumanian  oil  field  during  the  first  half  of  1920,  or 
about  50,000  tons  less  than  in  the  corresponding  period 
for  1919.  The  Pratrova  district  appears  to  have  been 
the  main  producer,  leading  with  166,000  tons.  Dam- 
boritza  produced  27,000  tons,  Buzen  10,500,  and  Bacan 
10,600.  Strikes  interfered  with  production.  A  five 
years'  concession  was  granted  by  the  Ministry  of 
Industry  and  Commerce  in  June  to  a  private  Rumanian 
company,  the  Industria  Rumana  de  Petrol,  for  the  dis- 
tribution of  oil  products. 

From  estimates  and  forecasts  made  before  the  end  of 
1920  it  is  expected  that  the  average  production  of  oil 
during  the  year  will  amount  to  2,200  tons  per  day. 
This  is  still  far  from  the  pre-war  production,  as  the 
average  yield  in  1913  was  5,237  tons  per  day,  or  about 
500  wagons,  as  compared  to  the  present  output  of  275 
•wagons.  The  year's  production  was  in  fact  less  than 
that  of  either  1918  or  1919,  and  the  quantity  of  oil 
and  its  byproducts  available  for  export  was  low. 

In  general,  however,  the  Rumanian  mining  industry 
has  been  fairly  active.  The  demand  for  concessions 
was  heavy  during  the  year,  and  grants  were  given 
mainly  for  the  exploitation  of  petroleum,  ozokerite,  and 
asphalt  in  new  localities.  The  liquidation  of  mineral 
lands  owned  before  the  war  by  German  and  Hungarian 
companies  was  in  progress,  along  with  their  conversion 
into  Rumanian  concerns.  During  the  year  mica  deposits 
were  explored  in  the  district  of  Mehedintz,  and  about 
fifteen  carloads  shipped  in  the  summer.  Work  on  the 
copper  deposits  of  the  Oltenic  region,  where  mining 
dates  back  to  the  Roman  period,  was  suspended,  and 
production  confined  to  the  extraction  of  pyrites  for  the 
manufacture  of  sulphuric  acid. 

In  Bulgaria  operations  were  confined  chiefly  to  coal. 
The  country  does  not  produce  sufficient  coal  for  home 
needs,  nor  is  the  coal  high  grade.  Coal  mining  is  still 
in  a  backward  stage.  Practically  no  oil  was  produced, 
as  most  of  the  oil  companies  operating  in  the  country 
are  awaiting  confirmation  by  the  Hellenic  government 
of    their    titles    to    oil    lands    in    Thrace. 

In  Turkey,  by  which  Asia  Minor  is  henceforth  im- 
plied, mining  operations  have  been  confined  almost 
exclusively  to  coal.  In  view  of  the  urgent  need  of  fuel 
during  the  war,  attempts  made  to  increase  production 
succeeded,  but  since  the  armistice  many  of  the  mines 
which  were  worked  during  the  period  of  hostilities  have 
been  abandoned. 

Apart  from  coal,  very  few  ores  were  mined.  Produc- 
tion in  the  important  chrome  ore  deposits  of  the 
Smyrna  region,  which  formerly  reached  10,000  tons,  has 
fallen  off  considerably.  The  mines  of  the  Borax  Con- 
solidated, a  British  company,  were  returned  to  their 
owners  by  the  Turkish  government,  and  work  was 
resumed,  although  production  is  low  when  compared 
with  pre-war  records,  the  deficiency  being  ascribed 
mainly  to  labor  shortage. 

In  the  course  of  1920  Italian  engineers  undertook 
extensive  mining  operations  in  the  Georgian  Rermblic, 
and  it  was  announced  in  October  that  the  coal  of  the 
Iquarceii  Basin,  stated  to  contain  over  200,000,000  tons, 
was  to  be  worked  by  an  Italian  compHny  to  supply 
the  Italian  market.  In  the  Armenian  region,  although 
no  production  was  obtained  during  1920,  interesting 
surveys  of  the  mineral  situation  were  made,  which  show 
that  the  region  is  rich  in  minerals  and  the  industry 
awaits  the  re-e.stablishment  of  order  as  well  as  the  in- 


troduction of  capital  and  transportation  facilities.  Cop- 
per was  extracted  on  a  small  scale  at  the  Lori  mines,  in 
the  district  of  Bortchalo,  and  sent  to  the  near-by 
refineries  of  Allaverdi,  Rchamluk,  Schagale,  Scar,  and 
Manes.  Before  the  war  these  refineries  yielded  about 
4,200  tons  of  red  and  electrolytic  copper  per  year.  In 
the  Langhezur  and  Goward  region  it  is  estimated  that 
about  722,000  tons  of  copper  ore  was  ready  for  ship- 
ment to  the  smelters  at  Siounik  at  the  end  of  1920. 
In  the  Olti  district  the  coal  reserves  are  estimated  at 
226,000,000  tons  and  those  of  rock  salt  near  Nak- 
hitchevan  at  47,000,000  tons. 

The  oil  situation  in  the  Near  East  is  one  that  deserves 
close  attention  on  the  part  of  American  oil  interests. 
In  general,  it  may  be  stated  that  the  opening  up  of 
fresh  supplies  has  fallen  far  below  the  ever-growing 
demands  of  the  many  great  industries  which  depend 
on  oil.  The  changing  situation  due  to  the  constantly 
increasing  use  of  oil  was  observable  in  Egypt  during 
1920.  At  Port  Said  and  Suez  the  number  of  ships  in 
transit  fitted  with  combustion  engines  is  rapidly  grow- 
ing, together  with  a  corresponding  decrease  of  those 
using  bunker  coal.  The  question  of  fuel  shortage  was 
an  important  one  during  1920  in  Egypt,  and  caused  the 
Anglo-Egyptian  Oilfields  Co.  to  carry  on  exploration 
work  at  various  sites.  Production  was  kept  up  at 
the  oil  wells  at  Gemsah  and  Hasgada,  on  the  Egyptian 
coast  of  the  Red  Sea. 

In  Mesopotamia,  the  Anglo-Persian  Oil  Corporation 
of  London,  which  is  refining  oil  at  Mohammerat,  in 
Persia,  had  obtained  certain  rights  from  the  Turks 
which  have  been  recognized  by  the  present  British 
authorities.  Little  work  appears  to  have  been  done  in 
Mesopotamia.  An  oil  refinery  is  in  construction  on  the 
Tigris,  ten  miles  north  of  Bagdad,  and  it  is  reported 
that  crude  oil  will  be  brought  there  from  the  Persian 
fields  to  be  refined  for  the  Bagdad  market. 


Gold  Mines  of  India 

By  W.  a.  Doman 

I^ondon    Correspondent    Engineering   and    Mining   Journal 

OLD  AGE  is  beginning  to  tell  upon  the  Kolar  mines. 
As  they  become  deepened,  and  additional  capital  is 
needed,  results  are  less  favorable.  For  years  past,  gold 
production  has  been  on  a  declining  scale,  and  in  the 
eleven  months  of  1920  for  which  figures  are  available 
the  output  is  only  409,413  oz.  In  1919,  the  yield  was 
461,171  oz.,  and  there  seems  little  probability  now  of 
the  difference  being  made  up.  The  producing  mines  are 
the  Mysore,  Ooreguni,  Nundydroog,  Champion  Reef, 
Balaghat,  and  North  Anantapur.  Mysore  is  the  premier 
producer,  but  even  here  a  decrease  is  noticeable. 

Twelve  months  ago  Mysore  recovered  over  15,000  oz.; 
in  November,  1919,  the  total  was  only  12,249  oz.  In 
December,  1919,  these  mines  received  an  addition  to 
their  output  by  the  closer  clean-up  that  is  practiced. 
The  total  production  in  January,  1920,  was  39,073  oz. 
It  was  4,751  oz.  less  in  November.  The  general  decline 
can  best  be  shown  by  pointing  out  that,  in  1916,  the 
output  of  gold  was  541,077  oz.;  in  1917,  520,362  oz.; 
and  in  1918,  485,236  oz. 

The  companies  were  severely  handicapped  by  the 
method  of  selling,  for  the  premium  which  was  available 
for  the  mines  of  the  Ttand  did  not  operate  to  the  advan- 
tage of  those  of  India.  During  1920  the  Indian  govern- 
ment made  a  new  arrangement,  and  now  has  the  option 
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of  purchasing  gold  at  the  London  market  price  calcu- 
lated at  the  current  rate  of  exchange.  Any  portion  not 
so  taken  may  be  disposed  of  by  the  producers  as  they 
may  choose. 

With  the  declining  fortunes  of  the  Kolar  field,  though 
it  will  continue  to  produce  for  some  years,  three  of  the 
leading  companies  have  formed  the  Indian  Klines  Devel- 
opment Syndicate  to  prospect  mineral  concessions  else- 
where in  India  and  in  Burma.  At  the  end  of  1919,  the 
Mysore  doubled  its  capital  of  £305,000  for  the  deeper 
development  of  the  mine,  and  the  program  is  now 
being  carried  out,  though  only  Ribblesdale's  section  is 
showing  well.  The  Ooregum  also  had  to  spend  money 
for  extra  development,  about  £40,000  for  deepening  the 
vertical  shaft  and  £30,000  for  equipment.  These  funds 
were  on  hand. 

The  Nundydroog  was  less  fortunate,  and  was  under 
the  necessity  of  reconstructing  to  provide  a  sum  of 
£170,000.  The  liability  of  the  new  10s.  shares  was  the 
heavy  one  of  6s.  As  the  Balaghat,  to  the  north,  and 
the  Ooregum,  to  the  south,  have  showTi  better,  there 
is  the  hope  that  Nundydroog  will  continue  to  yield 
profitable  ore.  The  Anantapur  field  has  proved  a  dis- 
appointment, and  neither  the  Anantapur  nor  the  North 
Anantapur  has  given  encouragement. 

On  the  Jibutil,  where  developments  were  suspended 
some  months  ago,  prospecting  is  to  be  resumed.  The 
Hutti  Gold  Mines  is  wound  up.  The  dividend  list  is 
poor  this  year.  The  Champion  Reef  has  disappeared, 
and  the  others  have  paid  as  follows:  Mysore,  Is.  9d. 
per  share;  Nundydroog,  Is.  6d.;  Ooregum,  2s.  3d.; 
Balaghat  Preference,  10  per  cent.  The  total  is  under 
£220,000. 

At  Rakha  Hills,  the  only  place  where  copper  is  pro- 
duced in  India,  the  Cape  Copper  and  the  Cordoba  Cop- 
per companies  are  working.  The  latter  had  over  £70,000 
available,  and  the  former  has  made  a  public  debenture 
i.ssue  of  £120,000. 


China  and  Japan 

By  Thomas  T.  Read 

Kormer    Profp.s.ior   ot   MetaUurgy,    Pel   Tane   Univ<rslty 

THE  mining  industry  of  Japan  suffered  from  the 
financial  crisis  which  so  severely  affected  the  whole 
country,  beginning  with  the  second  quarter  of  1920. 
The  iron  and  steel  industry,  which  had  been  expanded 
by  the  war  more  than  any  other,  naturally  was  most 
severely  influenced,  but  the  situation  of  nearly  all  nietal- 
lurgical  enterprises  was  serious.  The  government  works 
at  VVakamatsu  revised  its  program  so  that  it.-;  nutput 
for  1920  will  probably  not  exceed  300,000  tons,  instead 
of  400,000  tons,  as  first  projected. 

The  plans  for  building  a  steel  plant  at  An-shan-chang, 
in  Manchuria,  have  apparently  been  cancelUd,  and  the 
relatively  small  blast  furnaces  already  constructed  are 
operating  only  at  reduced  capacity.  The  Toyo  Seitot.su 
Kaisha  ^Oriental  Steel  Co.),  which  was  repnrfed  by  the 
British  commercial  attach^  as  having  taken  about  300,- 
000  tons  of  iron  ore  from  near  Wuhu,  on  the  Yangtze, 
in  1919,  has  greatly  curtailed  its  operations.  The  Mit- 
Bubishi  Iron  Mining  Co.,  near  Chinnapo,  in  Korea,  and 
the  Pen-hsi-hu  Iron  Co.,  at  the  place  of  the  same  name 
in  Manchuria,  continue  to  operate,  but  no  ngunv-*  are 
available  as  to  the  present  rate  of  output.  Ft  wa  ^  pro- 
posed by  the  four  principal  Japanese  uteanishi])  com- 
panies   to    advance    freight    rates    on    iron    and    steel 


products  20  to  50  per  cent,  in  order  to  help  protect  the 
domestic  enterprises  .from  the  effects  of  foreign  com- 
petition, but  the  competition  for  cargoes  on  the  Pacific 
rendered  this  impracticable.  The  new  blast  furnaces  at 
Tayeh  of  the  Hun-Yeh-Ping  Coal  &  Iron  Co.  (a  Japan- 
ese-controlled Chinese  company)  are  nearing  comple- 
tion, and  it  is  hoped  to  have  them  in  operation  early 
in  1921.  Meanwhile,  the  old  plant  at  Hanyang  con- 
tinues in  operation.  The  Yangtze  Engineering  Works 
blew  in  its  100-ton  blast  furnace  on  June  26,  1920.  This 
is  a  purely  Chinese  company,  which  has  grown  rapidly 
and  seems  to  have  been  managed  with  much  greater 
skill  than  has  characterized  other  Oriental  iron  and 
steel  enterprises.  Reports  that  the  Lung-Yen  Mining 
Co.,  which  controls  the  Lungkan  and  Yentungshan  iron 
deposits,  near  Hsuanhuafu,  is  constructing  a  blast  fur- 
nace near  Peking  are  premature,  the  project  not  having 
advanced  beyond  the  planning  stage.  It  has  been 
definitely  stated  and  as  definitely  denied  that  this  enter- 
prise is  also  Japanese  controlled. 

The  demand  for  coal  in  the  Far  East  continues  to 
grow.  Operating  costs  have  greatly  increased,  and  as 
production  in  Japan,  which  has  chiefly  supplied  the 
coast  markets,  does  not  increase  with  equal  rapidity, 
prices  have  sharply  advanced  of  recent  years.  The 
Kailan  Mining  Administration  has  greatly  increased 
its  output,  and  even  sent  one  cargo  of  coal  to  Europe. 
The  coal  trade  in  the  interior  of  North  China  has  been 
hampered  by  a  shortage  of  equipment  to  move  coal.  The 
Kailan  Mining  Administration  is  considering  a  plan  to 
build  a  blast-furnace  plant  near  its  mine,  as  its  coal 
steamers  returning  from  Shanghai  will  bring  back  iron 
ore  from  deposits  along  the  lower  Yangtse  as  return 
cargo. 

The  event  of  1920  in  metal  mining  in  China  was  the 
announcement  of  the  formation  of  the  Yunnan  Ming 
Hsing  Mining  Co.,  which  is  a  joint  company  formed  by 
the  New  York  Orient  Mines  Co.  and  the  government  of 
Yunnan.  According  to  a  statement  by  H.  K.  Tong,  in 
the  Chinese  press,  the  company  is  to  have  a  capital  of 
$1,000,000,  gold,  at  the  beginning,  but  this  amount  may 
be  increased  without  limit.  Of  the  five  directors  of  the 
company,  three  are  to  be  Americans,  and  there  will  be 
one  director-general,  who  will  check  all  expenditures. 
The  Chinese  partners  will  not  bear  any  expense  for 
preliminar>'  investigation.  This  company  is  now  en- 
gaged in  reopening  an  old  lead-zinc-silver  mine  near 
Tengyueh,  which  offers  a  good  deal  of  promise.  At  the 
request  of  the  government  of  Yunnan,  H.  Foster  Bain 
made  a  study  of  the  tin  and  copper  resources  of  Yun- 
nan and  reported  on  them  to  the  government. 

The  Shuikousham  lead-zinc-silver  mine  has  been  ex- 
amined by  W.  H.  Wiley  and  Jules  Labarthe  for  another 
American  firm,  and  the  possibility  of  constructing  a 
zinc  smelter  is  being  considered.  Much  interest  has 
been  displayed  in  Chinese  mineral  deposits  by  various 
American  lirnis.  but  none  of  the  other  investigators 
has  proceeded  as  yet  to  the  point  at  which  public 
announcenifiit  in  regard  to  them  has  I'een  made. 
.L  Morgan  Clements  carried  on  investigations  of  the 
mineral  dijiosits  of  China  for  the  Bureau  of  Foreign 
and  Domestic  Commerce  throughout  1920,  ami  fmniahed 
to  the  Bureau  a  number  of  reports  that  have  bn  n  made 
Hvailablo  lo  firms  that  are  likely  to  be  interested.  A 
.Hijrniflcai  t  feature  is  thi  interest  shown  in  the  non- 
metallic  mineral  deposits  '  China,  both  asbestos  and 
magnesite  having  attractcil  'nsidernblc  •ciiion  in  the 
y«ar  under  review. 
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Metallurgy  of  Copper 

By  E.  p.  Mathewson 

Consulting  Metallurgist,  New  York 


ALTHOUGH    nothing   startling   was    discovered   in 

/\  copper  metallurgy  in  1920,  many  interesting 
JL  \.  improvements  were  made.  The  most  important 
was  the  development  of  the  application  of  pulverized 
coal  to  both  blast  and  reverberatory  furnaces.  Several 
different  plants  have  equipped  blast  furnaces  to  oper- 
ate with  pulverized  coal.  It  is  generally  conceded  that 
about  30  per  cent  of  the  coke  on  the  charge  can  be 
replaced  by  an  equal  weight  of  pulverized  coal.  The 
blast  furnaces  of  the  new  Cerro  de  Pasco  smelter  now 
under  construction  at  Oroya,  Peru,  are  designed  to  burn 
pulverized  coal,  the  first  large  blast-furnace  plant  to 
be  so  equipped. 

One  plant  in  the  Southwest  has  put  in  a  large  installa- 
tion for  the  use  of  pulverized  coal  for  reverberatory 
copper  smelting,  omitting  the  complicated  drying  and 
separating  apparatus.  After  the  coal  is  pulverized  it 
is  drawn  directly  to  a  fan  under  suction  and  thence 
to  the  furnace  under  fan  pressure.  The  furnace  has 
been  operating  about  two  months,  and  reports  are  very 
favorable.  Most  metallurgists  would  rather  not  attempt 
to  put  in  a  large  installation  of  this  character,  owing 
to  the  great  variation  of  moisture  in  the  coal  in  most 
localities,  hence  an  irregular  supply  of  fuel  to  the  fur- 
nace. The  coal  used  at  the  installation  referred  to  is 
remarkably  free  from  moisture.  Of  course,  many  small 
furnaces  are  equipped  in  this  way;  in  fact,  the  first 
application  of  pulverized  coal  to  reverberatory  copper 
furnaces  was  made  in  this  manner.  This  was  at  the 
Highland  Boy  plant,  at  Murray,  Utah. 

At  the  Copper  Queen  reduction  works  a  nine-hearth 
roaster,  of  the  McDougall  type,  has  been  developed, 
and  is  said  to  be  a  success. 

At  Chrome,  N.  J.,  where  nodulizing  has  been  prac- 
ticed for  some  years,  an  improvement  has  been  made 
in  passing  the  nodulized  product  between  rolls  which 
flatten  out  the  nodules,  making  a  product  which  is  well 
suited  for  blast-furnace  charge. 

Hydro-metallurgy  of  copper  has  received  a  great  deal 
of  attention,  and  many  modifications  of  old  processes 
have  been  studied.  One  of  the  most  important  of 
these  is  the  process  to  be  adopted  by  the  Andes  Copper 
Co.,  of  using  liquid  sulphur  dioxide  as  the  precipitant 
of  the  copper  from  the  leach  solution.  This  process 
is  being  developed  in  the  Anaconda  research  labora- 
tory under  the  direction  of  Fred  Laist,  general  manager. 
This  is  the  process  that  was  called  to  the  attention 
of  the  metallurgical  world  by  Dr.  George  D.  Van 
Arsdale.  At  Ajo,  Ariz.,  some  improvements  have  been 
made  in  the  handling  of  cement  copper  from  rejected 
electrolyte.  The  cement  copper  is  dissolved  in  agitation 
tanks  in  a  portion  of  the  electrolyte  containing  approx- 
imately 0.5  per  cent  ferric  sulphate.  This  reduces 
the  ferric  sulphate  to  the  ferrous  state.  The  solution 
is  added  to  the  purified  electrolyte  from  the  sulphur- 
dioxide  towers,  .md  then  the  combined  solutions  are 
returned  to  the  electrolytic  tanks. 

W.  K.  Greenawalt  has  taken  ouf  a  number  of  patents 
for  his  electrolytic  process  for  tljc  deposition  of  cop- 
per. In  this,  the  chief  features  are  that  the  ferric 
sulphate  is  never  allowed   to  exceed  one-quarter  of   1 


per  cent  in  the  electrolyte,  and  when  the  electrolyte  is 
to  be  rejected,  owing  to  excess  of  impurities,  the  cop- 
per is  precipitated  out  by  hydrogen  sulphide.  This 
semi-fluid  precipitate  is  pumped  to  those  tanks  which 
are  most  acid  and  there  re-dissolved,  at  the  same  time 
reducing  the  ferric  sulphate  in  the  electrolyte  to  the 
ferrous  state. 

The  enormous  installation  of  Cottrell  apparatus  at 
Anaconda  was  put  in  good  working  order  during  1920, 
and  results  are  said  to  be  gratifying.  Many  other 
installations  of  Cottrell  apparatus  have  been  noted 
recently.  Some  interesting  discoveries  have  been  made 
regarding  the  theory  of  electrical  precipitation. 

In  the  concentration  of  copper  ore,  flotation  held  the 
center  of  the  stage.  The  litigation  instigated  by  Min- 
erals Separation  against  the  so-called  infringers  has 
gone  merrily  on;  and  Minerals  Separation  has  itself 
been  the  subject  of  investigation  through  the  efforts 
of  the  Federal  Trade  Commission  and  the  American 
Mining  Congress.  A  great  many  new  flotation  machines 
have  been  put  on  the  market,  but  it  cannot  be  said 
that  much  was  added  to  the  knowledge  of  flotation  dur- 
ing the  year,  and  the  true  physical  explanation  of  the 
phenomena  is  still  rather  obscure.  So  many  investi- 
gators are  working  on  the  problem  that  it  would  not 
be  surprising  to  have  many  discoveries  recorded  in 
the  near  future.  The  Minerals  Separation  people  have 
allowed  one  of  their  chief  engineers  in  London,  Mr. 
Sulman,  to  publish  a  long  paper  on  flotation.  This 
paper  has  met  with  a  great  deal  of  criticism,  both  favor- 
able and  unfavorable.  However,  the  gold  medal  and 
premium  of  forty  guineas  founded  by  the  Consolidated 
Rand  Goldfields  of  South  Africa,  Ltd.,  has  been  awarded 
to  the  author. 

Flotation  reagents  other  than  oils  are  being  investi- 
gated thoroughly.  Not  only  is  the  attempt  being  made 
to  obtain  a  substitute  for  flotation  oil,  but  efforts  are 
being  made  to  accomplish  selective  flotation  by  means 
of  various  reagents,  with  results  that  look  promising. 
The  discovery  of  selective  flotation  reagents  that  will 
finally  solve  the  complex  sulphide  ore  problem  may 
be  hopefully  expected. 

Considerable  experimentation  has  been  undertaken 
in  this  country,  Canada,  and  Mexico  in  the  sintering 
of  flotation  concentrate  to  prepare  the  material  for 
subsequent  blast-furnace  treatment.  This  development 
is  being  closely  watched  by  metallurgists,  particularly 
those  interested  in  semi-pyritic  smelting.  It  has  been 
found  that  the  sulphur  can  be  retained  in  the  sintered 
product  or  can  be  driven  out  at  will.  It  has  also  been 
found  that  the  sintered  product  is  well  suited  for  the 
blast-furnace  charge.  In  the  early  experiments,  the 
concentrate  was  put  through  a  fine  screen  before  sinter- 
ing. The  fine  screening  was  a  mistake;  the  most 
approved  screen  now  is  of  one-inch  mesh. 

Copper  smelting,  like  many  other  industries,  has 
developed  to  the  point  where  the  byproducts  produced 
often  show  more  profit  than  the  principal  product. 
Much  of  this  development  was  caused  by  the  fact  that 
the  agitation  regarding  smelter  smoke  has  forced  the 
smelting  companies  to  take  means  to  abate  the  nuisance. 
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Baghouses  and  the  Cottrell  electrical  precipitation  appa- 
ratus have  been  introduced,  resulting  in  the  accumula- 
tion, in  the  form  of  flue  dust  in  the  various  smelters, 
of  enormous  quantities  of  rare  metals  and  metallic 
compounds  for  which  a  use  must  be  found.  Formerly 
anything  that  did  not  produce  silver,  gold  or  copper 
was  allowed  to  go  out  of  the  stack  in  the  form  of 
fumes.  Now,  this  material  is  largely  retained,  and  at 
some  of  the  plants  it  has  been  a  nuisance,  as  there  was 
no  bleeder  provided  to  get  rid  of  the  surplus  of  the 
various  subsidiary  metals  and  compounds. 

Some  smelters  are  so  situated  as  to  be  able  to  dis- 
pose of  even  their  sulphur  gases.  For  example,  the 
Tennessee  Copper  Co.  turns  practically  all  of  its  sul- 
phur into  sulphuric  acid,  and  this  is  used  in  the  fer- 
tilizer industry.  Some  plants  have  gone  extensively 
into  the  manufacture  of  liquid  sulphur  dioxide,  for 
which  there  is  an  excellent  market  with  the  pulp  mills 
and  for  the  manufacture  of  concentrated  sulphuric  acid 
by  the  contact  process.  Among  the  byproducts  now 
being  recovered  and  placed  on  sale  by  the  prominent 
smelting  companies  may  be  mentioned  sulphuric  acid, 
liquid  sulphur  dioxide,  gold,  silver,  lead,  zinc,  zinc  oxide, 
zinc  dust,  test  lead,  blue  vitriol,  litharge,  cadmium, 
bismuth,  thallium,  selenium  and  its  compounds,  tel- 
lurium, arsenic,  fungicides,  insecticides,  phosphate 
fertilizers,  aluminum  and  aluminum  compounds,  anti- 
mony,  lithopone,   platinum,   palladium,   iridium,   nickel 


and    nickel    sulphate,    fire    brick    and    common    brick. 

It  would  thus  appear  that  the  copper-smelting  indus- 
try is  passing  through  a  stage  of  development  that 
compares  with  the  development  of  the  packing  industry. 
Soon  ever.\i;hing  in  the  ore  will  be  saved  and  put  to 
some  valuable  use.  Slag  from  the  smelters  has  been 
utilized  for  many  years  in  certain  localities  for  ballast 
for  railroads,  for  the  building  of  highways  in  concrete 
mixing,  particularly ;  for  foundation  work,  and  in  other 
useful  applications.  Waste  heat  is  now  recovered  from 
all  reverberatory  furnace  installations,  and  in  a  few 
instances  is  recovered  from  slag  in  the  form  of  low- 
pressure  steam.  An  ingenious  recovery  of  heat  from 
slag  is  noted  at  the  Tacoma  Smelting  Co.'s  plant,  where 
the  slag  pots  are  used  for  heating  certain  buildings, 
it  being  only  necessary  to  change  the  slag  pots  at  inter- 
vals of  many  hours.  This  particular  installation  should 
be  copied  in  other  plants  to  cut  down  the  consumption 
of  coal. 

In  the  matter  of  apparatus  for  the  concentration  of 
ores,  vibratory  screens  seem  to  have  come  to  the  front 
in  a  remarkable  way.  This  apparatus  seems  to  be  in 
a  fair  way  to  displace  the  trommel  and  other  less  effi- 
cient screening  devices. 

Labor  conditions  make  it  imperative  that  increasing 
attention  be  given  to  the  use  of  mechanical  appliances 
calling  for  the  services  of  skilled  labor  in  substitution 
for  common  labor. 


Lead  Smelting 

By  Jules  Labarthe 

Consulting   Engineer,   Bradley.   Bruff  &  Labarthe,   85   Second   St., 
San  Francisco,  Cal. 


ADVANCEMENT  in  the  process  of  lead  smelting 
Za  and  refining  during  1920  was  confined  principally 
X  A.  to  the  introduction  of  labor-saving  devices  for 
the  purpose  of  mechanically  handling  the  ores,  fluxes, 
and  byproducts.  Improved  crushing  and  sampling  facili- 
ties have  al.so  been  installed  at  most  plants  to  reduce 
manual  labor. 

The  use  of  pulverized  coal  on  the  lead  blast  furnace 
is  one  notable  achievement  in  smelting  to  be  recorded, 
and  although  only  partly  successful  so  far,  there  is  every 
indication  of  its  ultimate  success  and  great  economic 
value.  Conditions  incidental  to  lead  blast-furnace  smelt- 
ing have  not  permitted  the  u.se  of  coal  to  .so  larne  an 
extent  as  in  copper  work,  but  its  use  has  been  successful 
to  a  point  of  replacing  approximately  one-third  of  the 
fuel  needed  for  smelting.  This  development,  in  it.self, 
would  result  in  great  economy  at  points  where  coke  is 
high  in  price  and  bituminous  coal  available  at  a  reason- 
able cost.  The  use  of  coal  has  resulted  in  a  falling  off 
in  the  tonnage  smelted,  but  this  may  be  cdtiipensated 
for  by  the  relative  cost  of  the  cheaper  fuel  in  replacing 
coke.  The  metallurgists  of  the  United  States  Smelting 
&  Refining  Co.,  Midvale,  Utah,  deserve  greal  credit  for 
their  work  in  this  connection. 

Pulverized  coal  has  now  been  successfully  used  in  the 
following  (leparlnients  of  lead  smelting  aiul  refining: 
Steam  boilers,  drying  furnaces,  roasting  furimces.  Iila«t 
furnaces,  drossing  kettles,  softening  furnaces,  desilver- 
izing kettles,  refining  furnaces,  merchant  ki'ttles  and 
furnaces,   retorts,  cupels,   silver-melting   furnaces,   and 


assay  furnaces.  At  two  Western  plants,  pulverized  coa! 
has  replaced  oil  as  fuel  for  ignition  of  the  charge  on 
Dwight  &  Lloyd  sintering  apparatus.  This  develop- 
ment has  resulted  in  a  saving  in  the  cost  of  fuel  and 
also  more  perfect  ignition  of  the  charge.  The  coal  re- 
quirements are  approximately  six  pounds  per  ton  of 
charge. 

A  number  of  improvements  in  the  Dwight  &  Lloyd 
grate  bars  have  been  made.  At  the  Bunker  Hill  smelter. 
a  more  substantial  design  of  the  Trail  grate  has  been 
developed.  This  grate  is  so  designed  that  the  air  spaces 
are  maintained  at  a  uniform  width  of  opening  at  all 
times.  This  is  accompanied  by  spacing  devices  which 
hold  the  stationary  grate  rigid  and  at  the  same  time 
allow  movement  in  the  central  member  of  the  grate  to 
keep  the  openings  clean  and  free  from  slagged  charge. 
This  improvement  prevents  the  sifting  of  an  undue 
amount  of  fines  into  the  wind  box  and  at  the  same  time 
allows  a  maximum  oxidization  of  the  charge  and  a  more 
e<|ual  distribution  of  air. 

At  Midvale,  another  change  has  been  made  in  the 
Trail  grate,  wherein  the  central  member  of  the  grate 
is  made  i  onvex  on  top.  This  feature  tends  \o  deflect 
the  coarse  particles  of  the  charge  to  the  sides  and  over 
the  openings,  thus  allowing  a  better  circulation  of  air 
through  the  charge  and  also  preventing'  fi'""  I'articles 
from  re.iehing  the  grate  openings  and  filtering  through 
into  the  \\  ind  box. 

The  use  of  the  Cottrell  fume-precipituting  apparatus 
has  heronie  quite  general  in  Western  lend  smelters.    At 


198 


Engineering    and    Mining    Journal 


Vol.  HI,  No.  4 


some  plants,  the  installation  is  used  for  collecting  dust 
and  fume  contained  in  roaster  gases  only,  whereas  at 
other  plants,  blast-furnace  gases  as  well  as  roaster  gases 
are  passed  through  the  treater.  In  some  installations 
where  mixed  gases  are  treated,  their  basic  character 
has  caused  difficulty  in  obtaining  good  clearance  or  re- 
sults approaching  perfect  precipitation.  This  has  been 
largely  overcome  by  humidifying  the  gases  by  means  of 
water  sprays  introduced  in  the  flue  at  a  point  before 
the  gases  enter  the  treater.  The  precipitated  fume,  in 
most  operations,  can  be  ignited  in  the  treater  in  the 
same  manner  as  baghouse  fume,  and  this  sintered  mate- 
rial is  then  in  good  condition  for  smelting  in  the  blast 
furnace. 

An  interesting  installation  of  the  vacuum  system  of 
handling  flue  dust  and  baghouse  fume  has  been  devel- 
oped at  the  Selby  smelter,  in  San  Francisco.    With  this 


equipment  it  is  possible  to  clean  the  baghouse  compart- 
ments much  more  quickly  and  thoroughly  and  at  the 
same  time  prevent  a  dusty  and  unhealthy  atmosphere, 
which  was  a  bad  feature  of  this  work  when  performed 
by  the  old  method  with  shovel  and  wheelbarrow.  This 
apparatus  consists  of  flexible  suction  pipe,  which  can 
reach  various  parts  of  the  baghouse  basement.  The 
fume  is  collected  in  a  cyclone  collector  by  means  of  a 
connection  to  a  high  vacuum  exhauster.  The  fume  from 
the  collector  is  mixed  in  a  pug  mill  into  a  thick  mud  and 
smelted  direct  in  the  blast  furnace. 

At  the  Bunker  Hill  smelter,  a  circular  merchant  fur- 
nace has  been  installed.  This  furnace  replaces  four 
fifty-ton  merchant  kettles.  The  furnace  is  fired  by  pul- 
verized coal,  and  is  much  more  economical,  requiring 
less  fuel,  and  it  produces  less  dross  than  the  kettles.  The 
temperature  of  the  lead  can  also  be  kept  more  constant. 


Metallurgy  of  Gold  and  Silver 

By  p.  a.  Robbins  and  Henry  Hanson 

Consulting  Metallurgical    Engineers,   San   Francisco,    Cal. 


NO  REVIEW  of  the  progress  in  gold  and  silver 
metallurgy  in  1920  would  be  complete  without 
paying  tribute  to  the  work  of  John  Stewart  Mac- 
Arthur,  who  died  on  March  16, 1920.  The  immediate  and 
spectacular  expansion  of  the  electrical  industry  follow- 
ing the  invention  of  the  rotating  magnetic  field  has 
scarcely  been  more  wonderful  than  has  been  the  result 
of  MacArthur's  invention  of  the  cyanide  process. 

Looking  back  over  thirty  years  of  progress  in  the  art 
of  extracting  precious  metals  from  their  ores,  two  phases 
of  metallurgical  endeavor  are  discernible.  The  first 
phase  shovv's  a  somewhat  stubborn  avoidance  of  the  use 
of  the  cyanide  process  coupled  with  attempts  to  improve 
upon  MacArthur's  invention.  The  second  phase  is 
marked  by  a  world-wide  acceptance  of  the  process  as 
originated  by  the  inventor,  the  efforts  of  metallurgists 
being  now  directed  toward  the  application  of  preliminary 
treatments  which  will  make  their  ores  more  amenable  to 
cyanidation,  rather  than  endeavoring  to  devise  processes 
which  avoid  cyanidation. 

The  psychological  reason  for  this  change  in  attitude 
would  seem  to  be  due  in  some  measure  to  the  coming  of 
a  younger  generation  of  metallurgists,  who,  without 
experience  or  beliefs  in  other  processes,  could  accept, 
without  que.stioning,  the  cyanide  process  as  being 
generally  the  most  eflicient  system  of  extraction  yet 
developed.  Any  reluctance  upon  the  part  of  an  older 
generation  to  abandon  processes  to  which  they  had 
become  wedded  was  a  very  natural  and  commendable 
attitude  of  caution.  MacArthur's  carefully  designed 
process  has  remained  unchanged,  and  only  in  improved 
mechanical  details  and  in  an  ever-widening  application 
of  the  process  to  refractory  gold  and  silver  ores  has 
progress  been  made. 

A  discussion  before  the  London  Institution  of  Mining 
and  Metallurgy,  concerning  the  p'l.ssibU-  u.se  of  haloid 
cyanides,  revealed  un  innovations.  The  only  haloid  com- 
pound which  has  lu'en  put  to  commercial  use  is  bromo- 
cyanogen,  which,  however,  is  not  a  solvent  for  guld 
unless  in  the  presence  of  an  alkaline  cyanide.  The 
{■onsen.'!Us  of  opinion  is  that  the  bromide  merely  acts  as 
an  oxidizintf  agent,  a  conclusion  which  seems  to  receive 


strong  support  from  the  fact  that  roasting  and  aeration 
have  in  most  cases  supplanted  the  use  of  bromo- 
cyanogen. 

Although  the  process  is  still  used  in  West  Australia, 
it  is  to  be  noted  that  one  of  the  largest  mines  in  Kalgoor- 
lie,  which  had  previously  used  bromo-cyanogen,  was 
compelled  during  the  war  to  resort  to  ordinary  alkaline 
cyanide  treatment,  no  supplies  of  bromine  salts  being 
obtainable.  This  company  will  not  return  to  the  use  of 
bromine,  owing  to  the  success  of  the  present  treatment. 

Cyanide  containing  36  per  cent  equivalent  of  the  free 
cyanogen  in  standard  sodium  cyanide  has  been  used  in 
some  American  and  Canadian  mills  as  a  means  of  reduc- 
ing costs.  The  Tonopah  Extension  reports  satisfactory 
results  after  seven  months'  exclusive  use  of  the  low- 
grade  product.  No  fouling  of  solution  is  noted,  and  an 
advantage  is  claimed  in  that  the  low-grade  salt  possesses 
a  high  alkalinity,  which  assists  in  neutralizing  the 
acidity  of  the  ore,  thus  saving  lime.  Acetylene  gas  and 
sometimes  ammonia  are  liberated  when  dissolving  the 
low-grade  cyanide,  and  hence  it  is  advisable  that  good 
ventilation  bo  maintained  over  the  dissolving  tank. 

The  impetus  given  to  the  production  of  low-grade 
cyanide  at  Niagara  Falls  has  led  to  marked  improve- 
ments in  methods  of  manufacture  and  increases  in  the 
free  cyanogen  content  of  the  product.  The  manufac- 
turers of  standard  sodium  and  potassium  cyanide  are  no 
doubt  able  to  meet  the  competition  of  lower-grade  sub- 
stitutes, but  compt-tilion  in  not  only  the  precious-metal 
mills  but  also  in  the  art  of  steel  hardening  and  in  the 
killing  of  .scale  on  plants  and  trees  may  be  expected  to 
lead  <o  an  adjustment  in  prices  of  benefit  to  all 
consumers. 

The  low-grade  cyanide  is  now  manufactured  from 
cyanamid,  which  latter  has  its  principal  use  in  the 
fertilizer  industry,  being  one  of  the  cheapest  sources  of 
combined  nitrogen  known,  and  thus  offering  an 
admirable  material  for  transformation  into  cyanide. 

At  the  Connemara  mine  (gold)  in  Rhodesia,  it  is 
claimed  that  heating  the  ore  previous  to  cyaniding  has 
raised  the  extraction  from  68  to  86  per  cent.  The 
heating    is    referred    to   as    "baking,"    as   distinguished 
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from  roasting,  the  heating  not  being  carried  to  a  point 
where  a  roast  is  obtained.  The  process  is  stated  to  drive 
off  water  of  ci'ystallization  from  hydrated  oxides  of  iron, 
thus  making  the  ore  more  amenable  to  cyanidation. 

The  application  of  flotation  to  the  recovery  of  slime 
concentrates  at  the  Belmont  Shawmut  mill  '^California) 
is  to  be  noted.  The  company  was  operatinjj:  a  gravity 
concentration  plant  producing  a  $60  concentrate,  which 
was  shipped  to  a  smelter  for  treatment  at  a  net  cost  of 
S16  per  ton  of  concentrate.  The  plant  was  remodeled 
to  treat  the  concentrate  locally  at  a  gross  cost  of  $4  per 
ton,  of  which  $1  is  operating  cost,  and  $3  is  in  discarded 
tailings.  Four  hundred  tons  of  ore  are  treated  per 
day,  producing  eighteen  tons  of  sand  concentrate  from 
shaking  tables  and  about  thirteen  tons  of  slime  con- 
centrate from  flotation.  The  tailings  from  gravity  con- 
centration are  classified,  the  coarse  material  being  re- 
ground  and  the  whole  fed  to  an  oil  flotation  plant 
consisting  of  two  series  of  four  cells  each,  followed  by 
one  cleaner  cell.  Froth  from  the  last  three  pairs  of  cells 
goes  to  a  cleaning  cell,  which  discharges  its  tailings  back 
into  the  head  of  the  slim.e  treatment  circuit,  while  its 
froth  joins  the  froth  from  the  first  pair  of  cells,  the 
mixture  flowing  to  a  gravity  concentrating  table  which 
makes  three  products;  namely,  two  tons  of  $60  granular 
product,  which  goes  to  the  roasting  plant ;  two  tons  of 
$2.50  talcose  middlings,  which  go  to  waste,  and  nine 
tons  of  $25  slimes,  which  go  to  cyanide  treatment.  The 
granular  product  from  the  slime  treatment  join.s  the 
concentrates  from  the  main  sand  concentrating  mill,  and 
the  mixture  is  roasted.  The  charge  contains  30  per 
cent  sulphur,  whereas  the  calcine  contains  4.3  per  cent. 
The  roasted  sand  concentrate  is  cooled  and  mixed  with 
the  raw,  wet  slime  concentrate,  the  mixture  being 
dewatered  and  cyanided.  Sodium  sulphide  is  vital  to  the 
success  of  the  flotation,  and  is  added  at  the  cleanei-  cell 
to  flocculate  the  sulphide  particles  and  deflocculate  the 
gangue.  It  is  stated  that  cyaniding  the  raw  concentrate 
gives  an  extraction  of  only  60  per  cent,  whereas  roasting 
the  granular  concentrate,  mixing  with  raw  slime  con- 
centrate, and  then  cyaniding  gives  an  extraction  of  from 
91  to  94  per  cent. 

Satisfactory  results  are  reported  at  the  Shattuck 
Arizona  mill  TBisbee,  Ariz.)  from  the  application  of 
flotation  to  the  concentration  of  silver-lead  carbonate 
ores.  The  mill  has  a  capacity  of  400  to  500  tons  per  day. 
After  coarse  concentration  on  tables  the  ore  is  ground 
fine  in  ball  and  tube  mills,  then  classified  in  cones,  the 
overflow  from  the  cones  (containing  90  per  cent  minus 
200)  going  to  flotation,  while  the  spigot  discharge  from 
the  cones  goes  to  tables.  The  slime  overflow  (all  through 
100  mesh)  is  thickened  and  sulphidized  by  a  weak  solu- 


tion of  sodium  sulphide,  after  which  it  is  agitated  and 
then  treated  in  eight  oil  flotation  machines  arranged  in 
four  series  of  two  cells  each.  The  froth  from  the  first 
cell  in  each  series  is  collected  in  a  thickener,  from  which 
the  thickened  product  passes  to  a  filter,  which  dis- 
charges into  storage  bins  ready  for  shipment  to  local 
smelters.  The  froth  from  the  second  cells  is  returned  to 
the  agitator  which  feeds  the  flotation  system,  and  the 
tailings  from  the  second  series  of  cells  go  to  waste. 

The  McIntyre-PoiTupine  mines  (Ontario)  are  reported 
to  have  decided  upon  a  flotation  method  for  eliminating 
graphitic  material  which  occurs  in  certain  orebodies, 
causing  losses  of  gold  by  reprecipitation. 

Few  new  plants  have  been  constructed  during  the 
year,  although  several  enlargements  of  existing  plants 
have  been  reported. 

Although  no  marked  improvements  in  milling  appara- 
tus have  been  noted,  there  is  an  increasing  use  of 
electrically  vibrated  screens,  and  a  number  of  innova- 
tions in  flotation  apparatus  have  made  their  appearance. 

Much  earnest  research  work  has  been  done  during  the 
year  in  the  roasting  and  volatilization  of  refractorj- 
precious-metal  ores,  but  experimenters  have  yet  to 
report  satisfactory  commercial  results. 

In  the  Cobalt  district  of  Ontario  flotation  continues 
to  aid  in  the  recovery  of  silver.  Progress  is  exemplified 
by  a  comparison  of  the  process  at  the  Coniagas  mill  in 
1914  with  that  in  1920.  In  1914  the  practice  was 
straight  concentration ;  60  stamps,  crushing  to  14  mesh, 
treated  180  tons  of  20-oz.  ore  daily,  the  product  being 
classified  and  treated  on  sand,  slime,  and  canvas  tables, 
from  all  of  which  the  tailings  went  to  waste  with  an 
average  silver  content  of  from  5  to  6  oz.  In  1920  60 
stamps  crushing  to  3  mesh  treat  300  tons  of  10-oz.  ore 
daily,  the  product  being  treated  on  tables  and  then  re- 
ground  in  tube  mills  to  100  mesh,  after  which  it  is 
treated  in  flotation  machines,  the  tailings  from  which 
carry  one  ounce  per  ton.  Flotation  concentrates  are. 
by  means  of  a  cleaner  cell,  raised  from  150  oz.  per  ton 
to  450. 

It  is  rumored  that  Alaska  Juneau  has  made  good  prog- 
i-ess  in  improving  the  company's  milling  practice  by 
rejecting  a  considerable  portion  of  the  low-grade  rock 
rent  to  the  mill. 

There  has  been  .some  discussion  upon,  and  some  ex- 
perimental work  has  been  carried  on  with,  the  electrical 
rr  cipitation  of  cyanide  solutions,  but  iio  improvements 
of  commercial  value  seem  to  have  developed.  From 
Canada  and  Mexico  reports  have  come  of  the  continued 
success  and  economy  of  the  Crowe  vacuum  zinc-dust 
precipitation  process,  and  a  number  of  new  installations 
have  been  made. 


Recent  Trends  in  Ore  Dressing 

Hy  Ai.KRKP  James* 

ronHiillliik-    >tlnliilt   Enirlncrr.   London,  FlnKlnnd 


WHKN  the  cyanide  process  for  treating  refractory 
ore.s  wa.s  introduced,  the  (irusonwerk  mill  was 
found  to  he  the  best  ball  mill.  It  was  unappronch- 
able  at)  a  dry  grnnulator — not  slimer — and  it  h.-is  sur- 
prised me  that  in   America  millmen  .should   hiivc  )>een 

•A  part  of  Mr.  .lames'  "Aniiunl  C'hrliilmnp  Ix'II'T."  M'>»I  of 
Iho  rKmalndrr  of  Ihn  loiter  wnn  piibllaheil  In  Knvi'f  ■  nm/  .init 
MlnOiff  Journiil  for  Jnn.   IB,   1B21 


content  to  run  a  sh<irtened  tube  mill,  with  various 
modiflcatinii-  in  the  way  of  b.itfles  and  discharge,  instead 
of  first  .■uli'iiting,  ns  normal  standanl  for  comp.irison, 
the  Gru.M'i  uork  mill,  with  its  poriplicral  screening  and 
the   cnsc.hhng    of   balls    b.\    successive    drops. 

In  western  Auatnilia,  Messrs.  Bewick  Moreing.  who 
contribiiteil  .so  materially  to  Ihe  success  of  Kalgoorlie 
practice,   iniroduced  at   Orcn  >   Hrownhill       r  m   least   I 
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first  noted  the  practice  at  that  mine — a  system  of 
screening,  on  shaking-sieve  feeders,  all  the  rock  fed 
to  the  ball  mills  used  for  dry  crushing.  This  screening 
materially  increased  the  output  by  preventing  the  chok- 
ing of  the  mill  with  material  already  sufficiently  fine. 

At  the  outset  tw^o  tons  per  hp.-day  of  hard  West 
Australian  ore  was  crushed,  with  these  mills,  from 
breaker  size,  2i-in.  cubes,  to  46  per  cent  through  200 
holes  per  square  inch  (14  mesh).  At  Hannan's  Star 
(where  the  tube  mill  was  first  introduced  into  gold 
mining)  this  output  was  increased,  possibly  by  prelim- 
inary screening,  to  2A  tons  per  hp.-day  using  30-  and 
40-mesh  screens.  By  the  adoption  of  preliminary 
screening  to  divert  from  the  feed  all  the  ore  already 
sufficiently  fine,  the  South  Kalgurli  definitely  increased 
its  output  to  100  tons  per  day  from  each  of  the  No. 
5  mills  taking  36  hp.  or  nearly  three  tons  per  hp.-day. 

Wear  of  balls  in  these  Grusonwerk  mills  amounted 
to  0.5  lb.  per  ton  crushed;  liners  lasted  eight  months. 
In  the  test  described  by  C.  T.  Van  Winkle  (Trans.  A. 
I.  M.  E.,  Vol.  LIX,  p.  231)  the  consumption  of  balls 
by  the  Marcy  mill  is  given  at  1.7  lb.  per  ton  crushed. 
Hines  {idem.  p.  261)  shows  a  consumiption  of  1.5  lb. 
for  chrome  steel  and  2.8  lb.  for  cast  composition  balls 
per  ton  of  ore  crushed  through  48  mesh.  The  dis- 
crepancy is  not  so  great  as  at  first  appears.  The  Gruson- 
werk ball  mill  was  found  to  be  unequaled  as  a  dry 
granulator  on  ores  not  too  tough,  but  the  abrasion  of 
iron  was  so  great  when  wet  crushing  that  millmen,  the 
world  over,  preferred  to  use  gravity  stamps  for  this 
purpose.  With  these,  abraded  iron  amounted  to  only 
0.57  lb.  per  ton  crushed  (0.4  lb.  for  shoe  and  0.17 
lb.  for  die). 

It  is  customary  for  some  to  refer  to  stamps  as  out 
of  date.  Their  position  has  been  obscured  by  the 
remarkable  friability  of  some  of  the  huge  copper  de- 
posits, whence  come  reports  of  high  outputs  from  ball 
and  rod  mills.  It  seems  to  have  been  left  to  private 
enterprise  and  energy  to  restore  sanity  by  the  publica- 
tion of  a  series  of  tests  on  the  varying  hardness  of  ores 
(see  Lennox,  p.  1,262,  Bull.  140,  A.  I.  M.  E.).  Up  to 
the  outbreak  of  war,  for  ore  of  the  hardness  of  that 
found  on  the  Witwatersrand,  the  Nissen  stamp  was  con- 
sidered to  be  the  most  effective  appliance  known,  for 
crushing  from  2-in.  cubes  down  to,  say,  3  or  4  mesh 
perior  to  tube  milling.  On  this  work  it  was  proved  to 
have  an  efficiency  about  15  per  cent  greater  than  that 
of  the  ordinary  Californian  stamp.  That  so  little  is 
heard  of  the  Nissen  stamp  nowadays  is  perhaps  owing 
to  the  absence  of  "paternal  care,"  either  with  regard 
to  advertisement  in  the  press  or  in  the  fostering  care 
of  the  inventor. 

Weigall  and  Mitchell-Roberts,  in  their  valuable  article 
on  their  work  at  Suan  (Min.  &  Sci.  Press,  Dec.  13,  1917, 
p.  847)  show  a  crushing  capacity  with  their  stamps 
which  I  work  out  to  be  at  the  rate  of  2i  tons  per 
hp.-day  crushed  for  tube  milling. 

Professor  Truscott  suggests  the  duty  of  stamps  on 

2-in.  cubes  of  average  (South  African;  hardness  to  be 

100  lb.  per  hp.-hour  to  30  to  40  mesh 

200  lb.  per  hp.-hour  to  12  to   16  mesh 

400  lb.  per  hp.-hour  to     3  to     4  mesh 

with  a  consumption  of  1  lb.  of  steel    (^used  or  thrown 

out)  per  ton  of  ore  crushed  fine,  and  a  less  con8um|)tion 

for  coarser  crushing. 

It  will  be  seen  that,  I'rofesaor  Truscott's  figures  on 
stamps  (wet  crushing)  approximate  for  power  closely  to 


those  given  by  me  for  Grusonwerk  mills  (dry  crushing). 

In  comparisons  of  ball  mills  and  stamps  on  the  same 
tough  ore,  wet-crushed,  it  is  not  infrequently  found  that 
stamps  require  less  power  per  ton  output  and  that  they 
have  a  less  abrasion  of  iron  or  steel.  Doubtless  ball-mill 
specialists  will  develop  a  ball  of  greater  endurance,  but 
some  of  the  consumptions,  over  2  lb.  of  metal  in  balls 
alone  per  ton  milled,  have  caused  me  regret. 

The  effect  of  fresh,  finely  abraded  iron  on  cyanide 
work  has  been  more  than  once  mentioned.  I  have  viewed 
with  concern  the  apparent  apathy  of  millmen  as  to 
the  vitiation  of  their  ore  charges  by  this  mjaterial.  On 
the  other  hand,  the  adoption  of  special  wear-resisting 
metal  should  materially  lessen  the  vitiation  of  ore 
charges  in  this  way. 

Sliming 

The  adoption  of  peripheral  discharge  in  the  Marcy 
ball  mills  is  a  reversion  to  the  original  tube-mil!  prac- 
tice. Davidsen,  the  inventor  of  tube  mills,  invariably 
equipped  his  mills  with  peripheral  discharge,  either  by 
direct  outlet  or  by  scoop,  until  the  Africans  made  the 
mistake — I  am  afraid  for  patent  rather  than  for  tech- 
nical reasons — of  insisting  on  trunnion-level  discharge. 
With  the  expiry  of  the  Davidsen  patents,  more  enlight- 
ened views  prevailed,  and  peripheral  discharge  once 
more  came  into  its  own. 

The  tube  mill  remains  the  accepted  standard  appli- 
ance for  wet  or  dry  comminution.  I  note  with  regret 
the  tendency  to  an  increased  cost  of  tube  milling.  Can- 
not some  means  be  devised  of  effecting  a  material 
reduction?  A  cost  of  over  35c.  (or  2/-)  per  ton  tube 
milled  is  not  an  encouraging  introduction  to  the  bene- 
ficiation  of  huge  dumps  of  low-grade  tailings  such  as 
those  existing  in  India.  I  have  lessened  costs  by  the 
adoption  of  roller  bearings,  but  my  experience  is  that 
the  heaviest  operating  costs  occur  when  the  outlet  screen 
is  of  large  dimensions  (peripheral  discharge)  and  mine 
rock  of  large  diameter  displaces  pebbles  or  balls. 
Whether  the  increased  cost  is  more  than  counterbal- 
anced by  the  profit  resulting  from  the  additional  mine 
rock  thus  crushed  is  of  course  a  question  to  be  deter- 
mined by  the  user,  but  the  cost  certainly  is  somewhat 
alarming.  Lowest  costs  are  associated  with  the  use  of 
rounded  pebbles,  or  balls  and  light  liners. 

Pans,  as  fine  slimers,  seem  to  have  definitely  fallen 
out  of  the  running.  Formerly  there  was  the  pans  vs. 
tube  mills  controversy  from  western  Australia,  and 
after  tube  mills  had  definitely  proved  their  superiority 
the  matter  was  regarded  as  settled  until  Mr.  Sohnlein's 
articles  in  the  Engineering  and  Mining  Journal,  Sept. 
27,  1913,  once  more  raised  the  question  by  showing  the 
remarkably  high  duty  from  the  pans  in  his  mill,  result- 
ing from  a  series  of  experiments  to  improve  efficiency 
and  output.  I  have  this  year  taken  up  the  matter  direct 
with  Mr.  Sohnlein  and  asked  him  how  time  had  dealt 
with  his  remarkable  results.     His  reply  is  instructive: 

"I  fear  that  grinding  pans  are  not  so  satisfactory  on 
an  unroasted  charge  of  ore  as  they  were  formerly  on 
roasted  material  at  Machacamarca.  Also,  with  the  high 
price  of  iron  I  fear  that  they  cannot  compete  with 
tube  mills;  therefore  I  fear  that  the  grinding  pan  is 
not  longer  a  machine  to  be  reckoned  with.  Further,  I 
found  that  it  needs  rather  a  good  class  of  labor  to 
keep  the  pans  running  right;  unskilled  people  are  very 
apt  not  to  let  the  dies  low  enough  on  the  shoes,  and 
the  result  is  an  enormous  amount  of  oversize  from  the 
classifier,    which   will    finally    choke    the   pan.      For   alli 
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these  reasons  I  am  not  as  much  in  favor  of  the  pan 
as  I  used  to  be,  and  have  always  used  tube  or  ball 
mills  during  the  last  years  in  installations  which  were 
erected  or  operated  under  my  charge." 

Thus  ends  a  skillful  effort,  and  millmen  should  be 
as  indebted  to  Mr.  Sohnlein  for  his  frankness  as  they 
■were  for  his  initiative  and  public  spirit. 

At  the  moment  an  enterprising  attempt  is  being  made 
by  Hugh  Rose  at  Fresnillo  to  slime  ore  from  14  in. 
maximum  down  to  75  per  cent  minus  200  mesh  in  one 
■operation  in  Marcy  rod  mills  working  in  closed  circuit 
with  a  Dorr  classifier.  The  nature  of  the  ore  at  Fres- 
nillo m.ay  assist  the  experiment,  but  previous  experience 
with  rod  mills  has  not  been  of  an  encouraging  nature. 

Agitation  is  not  swirling;  it  is  the  perfect  descent 
of  each  solid  particle  separately  through,  and  not  with, 
the  liquid.  Grothe  showed  mathematically,  as  well  as 
\>y  ocular  demonstration  in  a  glass  model,  how  the 
heaviest  and  coarsest  material  obtained  most  agitation — 
it  descended  vertically  through  the  column  of  solution 
at  a  greater  rate  than  the  lighter  and  finer  matter  even 
in  a  1:1  thickened  pulp  ready  for  filtration  without 
decantation.  What  more  perfect  agitation  could  be 
•devised  than  this  continuous  settlement  of  particles — 
ever  separating  with  reference  to  each  other  and  yet 
without  classification — through  the  solvent  column ! 
"What  finer  record  than  that  of  E.  H.  Johnson's  four 
-agitators  at  the  East  Rand,  continuously  agitating  year 
after  year,  for  twelve  horsepower,  no  less  than  1.800 
•solid  tons  a  day,  with  a  97  per  cent  extraction ! 

I  have  recently  had,  or  seen  in  the  public  press, 
reports  from  three  different  parts  of  the  world  of  agi- 
tators failing  through  the  ore  settling  hard  on  the 
'bottom  of  the  tank  and  caking  there.  The  Pachuca 
tank  still  stands  supreme,  and  attention  has  of  late  been 
forcibly  directed,  in  the  absence  of  these  agitators,  to 


the  necessity  for  thorough  aeration  of  solutions  prior 
to,  or  during,  solvent  action. 

The  increased  price  of  silver  has  resulted  in  the 
profitable  treatment  of  accumulations  of  old  "fills," 
dumps,  and  tailings.  These  usually  require  the  em- 
ployment of  oxidizers.  First  principles  cannot  be 
overlooked  in  a  devotion  to  mechanical  efficiencies. 
Hamilton,  in  his  recently  published  handbook,  refers 
to  the  advantages  gained  from  a  simple  testing  of 
sump  solutions  and  the  resulting  addition  of  alkali. 
Crowe's  work  emphasizes  the  benefit  of  aeration  to 
prevent  precipitation — in  the  solution  vats.  The  frag- 
ments and  logs  of  wood  recovered  from  the  "fills" 
makes  the  warning  all  the  more  serious.  In  early 
work  on  some  ores  rich  in  silver  the  amount  of  silver 
absorbed  in,  and  recovered  by  burning  from,  the  surface 
of  wooden  vat  staves  was  astonishing.  The  condition 
of  the  fragments  of  wood  now  clogging  up  mill  screens 
or  plates  makes  them  much  more  absorbent  of  silver 
than  are  vat  staves.  This  wood  must  be  avoided.  A 
washing  apparatus  can  be  so  designed  that  all  the  wood 
shall  be  floated  off  before  the  ore  enters  the  mill;  and 
this  should  be  done.  A  report  by  a  well-known  metal- 
lurgist on  the  treatment  of  the  ores  of  a  Mexican  silver 
mine  states  that  reprecipitation  on  these  old  "fills"  is 
so  serious  as  to  make  impossible  their  treatment  with 
the  ordinary  ore.  Washing  as  above,  plus  an  oxidizer, 
should  overcome  this  difficulty. 

It  is  not  out  of  place  here  to  refer  to  Embury's 
method  of  handling  pulp  in  transit  from  agitators  to 
filters.  Simply  and  smoothly  working,  it  is  extremely 
attractive.  The  automatic  regulation  is  superior  to  the 
many  attempts  I  have  noted  to  obtain  similar  flexibility 
with  diaphragm  pumps.  The  industry  is  surely  entitled, 
by  reason  of  its  need,  to  a  paper  from  Mr.  Embury 
on  this  subject. 


Ferro- Alloys 


By  Robert  J.  Anderson 


THE  unsettled  conditions  that  prevailed  in  the 
ferro-alloy  and  metallurgical  ore  industries  in 
1919  continued  in  general  through  1920,  although 
it  must  be  admitted  that  these  industries  are  better  off 
than  they  were  a  year  ago.  The  steel  industry  was 
upset  at  several  times  during  the  year  by  labor  trembles 
And  transportation  difficulties,  and  any  fattors  that 
govern  steel  output  are  immediately  refleiteil  in  the 
ferro-alloy  industry.  Owing  to  the  inability  i>f  British 
ferromanganese  makers  to  obtain  supplies  of  Indian 
•ore,  there  was  a  threatened  shortage  of  fi'rromaiigauese 
in  the  United  States,  and  several  electric-furtuue  makers 
here  found  it  profitable  to  re-enter  the  fiel<l.  The  evjjort 
demand  for  ("ontinental  Europe  was  fair,  but  the  un- 
settleil  political  and  financial  conditions  abroad  acted 
■aa  a  deterrent  to  much  business.  This  refers  especially 
to  ferromanganese  and  spiegeleisen.  At  the  same  time, 
heavy  offerings  of  foreign  fcrrochromiuni  and  ferro- 
tungHten  were  made  here  at  stiff  price  concessions. 

One  of  the  most  imi)ortant  metallurgicul  developments 
•of  1020  was  the  introduction  of  the  Sixlerbcrg  self- 
baking  electrode  at  the  plant  of  the  SoutherTi  M.-uiganeae 
■Corporation,  Anniston,  Ala.  The  possibility  nf  the  use 
of  oxygen-enriched  air  in  the  blaal-furnaco  production 


of  some  of  the  ferro-alloys  also  received  further  attention 
in  1920.  The  carlxin  reduction  of  ferrovanadium  is  a 
metallurgical  development  that  has  been  brought  to 
commercial  success. 

Fcrromangauese  and  Sincfieleisen — Owing  to  the 
scarcity  of  foreign  ores  and  the  inability  of  English 
makers  to  supply  ferromanganese,  the  domestic  min- 
ing of  metallurgical  manganese  ore  was  stimulated  in 
1920. 

The  domestic  ferromanganese  industry  was  consider- 
ably revived  in  1920,  and  the  inability  of  the  British 
makers  to  supply  the  American  market  was  the  most 
important  contrilniting  factor  in  this  situation.  The 
domestic  output  of  ferromanganese  in  IH'JO  was  about 
280,000  tnn.s,  as  compared  with  179,029  tons  in  1919. 
The  spicvrcleisen  production  was  alwut  llii.OOO  tons  in 
1920,  as  against  (■.r.,S91  tons  in  1919.  Trices  for  78({r82 
per  cent  ferromanganese  fluctuated  widely  during  the 
year,  t)u>  range  being  from  ^l.SO  per  ton  in  January 
to  $22'.  per  ton  in  July.  Prices  declined  in  the  second 
half.  Ill  England  the  situation  as  to  iVnonianganese 
suppli.  s  was  quite  de.siniate  at  times.  Init  the  thi-eatened 
shortage  in  the  United  .states  had  (lisapi>eared  by  Sep- 
tenilici      The  reappearance  of  the  eleitrii  furnace  alloy 
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is  noteworthy;  five  plants  were  operating  in  June,  as 
against  none  in  January.  Prices  for  spiegeleisen  in- 
creased from  338Ca'$40  per  ton  for  18@22  per  cent  alloy 
in  January  to  $75@$85  in  August,  where  they  remained 
during  the  remainder  of  the  year.  The  export  demand 
for  spiegeleisen  was  active. 

Ferrosilicon — Owing  to  shutdowns  at  the  plants  of 
blast-furnace  ferrosilicon  makers,  because  of  coke 
scarcity,  there  was  a  shortage  of  bessemer  ferrosilicons 
throughout  1920,  and  high  prices  were  obtained  for  these 
alloys.  Large  quantities  of  the  12@15  per  cent  electric- 
furnace  product  were  offered,  however,  at  prices  lower 
than  those  for  bessemer  ferrosilicons.  Domestic  elec- 
tric-furnace ferrosilicon,  12@15  per  cent  grade,  sold 
at  $65,  furnace ;  the  50  per  cent  grade  was  overproduced, 
but  the  prices  were  held  at  $80@$90.  The  75  per  cent 
alloy  sold  at  $150@$200  per  ton.  Bessemer  ferro- 
silicons, 9,  10,  11,  and  12  per  cent  grades,  brought 
$56.50,  $59.50,  $62.50,  and  $66.10  per  ton,  f.o.b.  New 
Straitsville,  Ohio,  until  July,  when  a  series  of  increases 
set  in  to  $66,  $69.50,  $72.80,  and  $76.10,  respectively. 
Imports  of  all  grades  of  ferrosilicon  in  1920  were  about 
16,000  tons,  as  against  10,445  tons  in  1919.  Foreign 
competition  for  the  domestic  market  in  1920  was  strong, 
but  the  demand  was  better  than  in  1919.  Owing  to  the 
shortage  of  pig  iron  in  some  districts,  some  foundries 
made  iron  in  the  cupola  by  smelting  a  mixture  of  scrap 
steel  and  ferrosilicon  with  coke. 

Ferrochromium. — Ferrochromium  was  steady  but  low 
throughout  1920;  and  consumption  and  demand  were  low. 
There  were  heavy  offerings  of  foreign  alloys  at  price 
concessions,  particularly  by  French  makers.  Ferro- 
chromium, 6(a8  per  cent  C  grade,  sold  at  19@22c.  per 
lb.  of  contained  Cr,  whereas  the  4@6  per  cent  C  grade 
brought  20  (a '24c.  The  cancellation  of  alloy-steel  orders, 
owing  to  the  collapse  in  the  automotive  industry,  was  a 
contributing  factor  in  the  dull  ferrochromium  markets. 
Stainless  steel,  the  iron  alloy  containing  about  14  per  cent 
chromium,  has  continued  to  attract  much  attention.  This 
steel  was  prominent  in  the  British  cutlery  trade  prior 
to  the  war,  but  it  is  now  being  employed  for  many  con- 
struction purposes  where  an  anti-corrosive  alloy  is 
needed.  Low-carbon  ferrochromium  is  desired  for  the 
manufacture  of  stainless  steel. 

Ferroturtf/sten^-The  production  of  both  metallic  tung- 
sten and  ferrotungsten  was  small.  Prices  for  metallic 
tung.sten  and  ferrotungsten  were  lower  in  1920  than  in 
1919,  owing  to  the  decline  in  demand  and  the  dumping 
of  foreign  ferrotungsten.  The  demand  for  high-speed 
steel  was  light.  British  ferrotungsten  was  offered  as 
low  as  50c.  per  lb.  of  contained  W,  and  although  the 
domestic  70&80  per  cent  alloy  brought  $1.25(a'$1.40 
during  the  opening  months  of  1920,  it  did  not  get  below 
75(a90c.  There  is  small  possibility  of  tungsten  losing 
its  pre-eminence  in  the  manufacture  of  high-speed  steel 
through  the  use  of  molybdenum  as  a  substitute,  despite 
the  many  rumors  circulated  recently. 

Ferrovanadivm—The  heavy  demand  for  ferrovana- 
dium  continued  through  1920,  and  supplies  wen-  scarce. 
Numerous  improvements  were  effected  by  the  Vanadium 
Corporation  of  America  at  its  Poruvian  properties,  and 
the  operations  thore  were  considerably  "nlarged.  Owing 
to  the  discovery  of  additional  large  ore  deposits,  it  is 
estimated  that  this  company  can  now  supply  ore  almost 
indefinitely  at  the  present  rate  of  consumption. 

The  ferrovanadium  situation  in  England  was  acute 
during  1920,  owing  to  the  heavy  decline  in  exports  from 
the  United  States,  but  many  domestic  tool-steel  makers 


were  pinched  for  supplies  also.  Ferrovanadium  sold 
for  $5.50@'$8.50  per  lb.  of  contained  V,  depending 
upon  the  percentage  of  silicon  present;  spot  resale  alloy 
in  brokers'  hands  brought  up  to  $14. 

In  the  metallurgy  of  ferrovanadium,  the  successful 
solution  of  the  carbon-ieduction  process  in  the  electric 
furnace  is  especially  noteworthy.  This  process,  which 
has  been  in  the  formative  stages  for  some  years,  has 
been  put  into  commercial  operation.  Evidently,  the  bulk 
of  the  future  output  of  the  alloy  will  be  made  by  this 
method,  and  it  should  result  in  lower  production  costs. 
The  possibility  that  vanadium,  in  the  form  of  cupro- 
vanadium  or  alumino-vanadium,  will  find  considerable 
application  in  non-ferrous  metallurgy  in  the  next  few- 
years  is  not  to  be  overlooked. 

Ferromolyhdenum — Ferromolybdenum  sold  at  $3(a' 
$3.50  per  lb.  of  contained  Mo  in  the  early  months  of 
1920,  but  the  price  later  declined  to  $2@2.50.  A  gradual 
and  wider  use  of  molybdenum  steels  is  looked  for,  and 
many  of  the  motor  companies  are  experimenting  with 
these  steels.  A  so-called  all-molybdenum-steel  motor  car 
is  announced. 

Ferrotitanmm,  F erro-JJranimn,  and  Ferrozirconium — 
Further  experiments  have  been  made  by  some  steel 
companies  with  a  view  to  using  titanium  as  an  alloying 
element  in  steels,  and  it  is  reported  that  noteworthy 
results  have  been  obtained  with  titanium  steels  for  use 
as  armor  plate  and  in  ordnance.  Details  are  lacking. 
Ilmenite  sold  at  li^2c.  per  lb.  for  52  per  cent  TiO,  in 
1920,  and  rutile  brought  10@25c.  per  lb.  for  95  per  cent 
material.  Ferrocarbontitanium  sold  at  $200  ^($250 
per  ton,  and  the  aluminothermic  alloy  was  higher 
in  price.  Metallurgical  developments  of  note  in  ferro- 
uranium  and  ferrozirconium  were  at  a  standstill  in  1920. 

Uranium  oxide  sold  in  1920  at  $2.75(5;$3  per  lb.  for 
96  per  cent  material,  whereas  carnotite  ore,  minimum  2 
per  cent  U^O,,  brought  $2.75 (g  $3  per  lb.  of  contained 
U,0,.  Ferro-uranium,  35@50  per  cent  U,  sold  at  $7 
per  lb. 

The  use  of  ferrozirconium  in  the  metallurgy  of  cast 
iron  has  been  investigated  recently  by  Moldenke.  He 
states  that  the  alloy  is  useful  as  a  deoxidizer  in  cast  iron 
and  that  an  addition  of  0.10  per  cent  results  in  increased 
strength  and  deflection.  Some  complex  alloys  high  in 
zirconium  for  use  as  high-speed  cutting  tools  have  been 
developed  recently  by  Cooper.  A  20  per  cent  ferro- 
zirconium has  been  employed  in  England,  in  steel 
metallurgy,  a.s  a  substitute  for  ferrotitanium. 

Minor  and  Complex  Ferro-Alloys. — Nothing  of  strik- 
ing importance  occurred  in  the  minor  and  complex  ferro- 
alloys in  1920,  although  considerable  experimental  work 
is  going  on.  Ferro-aluminum  is  receiving  some  attention 
again,  and  the  10('((20  per  cent  alloy  has  been  used  in 
Germany  for  the  deoxidation  of  steel  in  the  last  few 
years.  Little  is  heard  of  boron  steels  and  ferroboron. 
Further  work  on  the  use  of  cerium  in  steel  is  in  progress, 
and  the  possibility  of  using  the  native  mineral  fluocerite 
as  a  means  for  introducing  cerium  into  steel,  rather  than 
employing  ferrocerium  or  misch  metal,  is  suggested  by 
the  recent  experiments  of  C'ammen.  Metallic  cobalt  is 
.still  employed  in  some  of  the  good  grades  of  high-speed 
tool  steels,  and  considerable  cobalt  now  goes  into  the 
manufacture  of  the  stellite  alloys.  A  new  complex 
deoxidizer,  viz.,  a  uranium-magnesium-aluminum  alloy, 
has  been  employed  commercially  for  the  deoxidatioTi  of 
chromium  .steels.  Both  silicomanganese  and  calcium 
silicide  were  employed  considerably  in  1920,  especially 
abroad,  owing  to  the  shortage  of  ferromanganese. 
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Mining  Stocks  in  1920 


30 


Stock                        Exch  High                   Low           I 
COPPER 

Adventure  C.     Boston I«  Feb.  27     *40    Aug.  10 

Ahmeek Boston 77     Jan.      3       401  Dec.  29 

Ala-ska-B.C...     N.  Y.  Curb.  2t  Apr.                 i  Dec. 

.\llouez Boston 42     Jan.      7        15     Dec.   23 

Anaconda N.  Y 66!  Apr.      6       30     Dec.   21 

Ariz.  Com'I Boston 15J  Jan.      5         5i  Dec.     2 

Big  I.edge N.  Y.  Curb  J  June                 iV  Nov. 

Bingham  Mines    Borton 10}  .\pr.    27         6i   Mar.  18 

Calumet  &  Ariz      Boston 69     Jan.               39!  Dec. 

Calumet  4  Hecla  Boston 409     Jan.      3     200     Dec.    II 

Canada  Copper.     N.  Y.  Curb  M  Mar.          *11     Dec. 

Centennial Boston....  161  Jan.      5         6|   Dec.   21 

Cerro  de  Pasco  .     N.  Y 61 1  Jan.     3       24J  Dec.  29 

Chief  Consol...        Boston  Crb  5}  Jan.                 H  Aug. 

ChileCopper..       N.  Y 211  Jan.      3         -■  -- 

Chino N.  Y U  Jan.      3 

Columbus  Rexall   Salt  Lake.  *4ol  July 

Con.  Ariz N.  Y.  Curb  1  H  Feb. 

Con.  Copper  M.      N.  Y.  Curb  5i  Jan. 

Copper  Kange.        Boston 48j  Jan.      5 

Cr>stal  Cop.  (X)    Boston  Crb  *74     Feb. 

Da%-is-DaIy Borton 14J  Jan.      5 

EastButt* Boston 16  Jan.      3 

First  Nat'l Boston  Crb  1  \  Jan. 

Franklin Boston.  ...  5  J  .\pr.      7 

Gadfden  Copper     N.  Y.  Curb  3     Jan. 

Grar.bvCon.sol.      N.  Y 55!  Jan.      5 

Greene-Cananea     N.  Y 38 j  Jan.     3 

Hancock  Consol.     Bo««ton. ...  61  Mar.  31 

Houghton Boston  Crb  *80    Apr. 

Howe  Sound.. . .     N.  Y.  Curb  41  Feb. 

Inspiration  Con.     S.Y 6liApr.      8       28     De 

Iron  Cap                  Bo-ton  Crb  *14     Jan.            *6     Xo 

Isle  Royale Bostoa 38    Jan.      3 

Kcnnccott N.  Y 33!  Apr.     7 

Keeweenaw Boston....  21  Jan. 

Lake  Copper Boston.  ..  .  4i   .Apr. 

La  Salle Boaton 3i  Jan. 

Magma  Chief.         N.  Y.  Curb  }  Jan. 

Magma  Copper.      N.  Y.  Curb  39!   Apr. 

Majestic Boston  Crb  '22     Jan. 

Masor.  Valley..  ,      Boston.  ...  3     Jan.    21 

Mass  Con-Hol..  .  .      Boston.  ...  5J  Jan.      3 

Mayflower-O.C.     Boston. .. .  11!  Jan.      2 

Miami N.  Y 26    Jan.      5 

Michigan Boston....  7}  Jan.      2 

Mohawk Boston.    . .  72     Mar.  27 

Mother  Lode  (N)  N.  Y.  Curb  6i  May 

Nevada  Con.   .     N.  Y 17!  Jan.      5 

New  .Arcadian.  .      Boston.  ..  .  5!  Jan. 

.New  Baltic Boston  Crb  4     Jan. 

New  Cornelia. .  ,     Boston.    . .  24     Jan.      5 

Nixon  Nev N.  Y.  Curb  *23     Jan. 

.North  Butte. .. .      Boston 21!   Apr.    20 

North  Lake Boaton '80     Jan.    27 

Ohio  Copper.. .  .      N.  Y.  Curb  A   Mar 

Ojibway Boston....  2f  Ja 

Old  Dominion.  .      Bosto 


7 1  No 
16]  Dec.  21 
*3I      Dec. 
*1        D»c. 
1        Dec. 
25     Dec.  21 
*21     Jan. 
4J     Dec.  22 
7J  Dec.  30 
*50     Dec. 
♦50    Aug.   II 
*20     Dec. 
15     Dec.  21 
15     Dec.  22 
2     Dec.  29 
*30     Dec. 
2S  Dec. 

21 


6! 

II 

9! 

19| 

*32J 

li" 
26! 
*36 


2! 
•25 
17! 


Boston. . . . 
Open  Mar. 
Boston.  . . . 
NY 

Boston  Crb 
Boston.  .  .  . 
Boston.  .  .  . 
Boston. . . . 


Osceola 
Phelps- Dodge. . 

Quii.cy 

Ray  Con 

Kay  Hercules... 
St,  Mary's  M.L 
Seneca  Copper. . 

Shannon 

Shatturk.  Ariz.. 

South  Lake Boston 

South  I'tah Boston 

Superior  Clipper     Boston 

Superior  4e  Bost. 

Tenn   C   «c  C 

Tuolumne 

Vnited  Verde  Ex 

Utah  Consol 


58 
t230 
65 


Boston. 


Boston. . . . 
Boston  Crb 
Boston.    . . 


Jan. 
Jan. 
Apr. 
Jan. 
22)  Jan. 
2!  Jan. 
58  Jan. 
23  Nov. 
2  Jan. 
13  Jan. 
2J  Jan. 
•25  Jan. 
6  Jan. 
6i  Jan. 
131  Mo 


N.  Y. 

I'tahM.AT..        Boston, 

Victoria Boston. 

Winona Boston. 

Wolverine Boston, 

Hrcia  Mining.         N.  Y.  Ci 


Jan. 
43     Jan, 

9j  Feb. 
801  Jan. 

31  Jan. 

3|  Jan. 

2     Jan. 


15     Dec.  29 
14!  Dec.  22 

1)   Dec. 

1!  Dec. 

U   Dec. 

•  1 7     Sept. 
15!   Dec. 

»  7     Oct. 
•90     Dec.  21 

11   Dec.   20 

3  J  Dec.  23 
14!  Dec.  22 

1|  Dec.   15 
40!   Dec.   30 

4!   .Mar. 

8     Nov.  18 

2!  Feb. 

3  Jan. 
12!  Nov.  20 

•  5     Aug. 
8     Dec.  30 

•25  Oct.  14 
i  Sept. 
I  Dec.  17 
15  Dec.  22 
20!  Dec.  29 
tl50  Ncv. 
341  Dec.  21 
10  Nov.  18 
•50  Oct.  2 
25!  Dec.  21 
121  May  24 
•50     Dec.  28 

4  Dec.  30 
I     Dec. 

I     Dec. 

2!   Dec.  30 

1     Dec.  21 

6i  Dec.  28 

•33     Dec.     2 

•18     Nov. 

2 1  Dec.  29 

44|  Dec.  21 

•42     Nov.  18 

1     Dec.     3 


Utah  Apex.  .    ,  ,     Boston,    . . 

Am,  7,  1,  AS,,      N.  V 

AmZLi.spf..     N.  Y 

BuMsf  A  7,  N.  Y 

Bulls  A  Huiierior    N.  Y 

Con,  InUr.l,  Cal,  N.  Y 

SnlnM-yZ  ..      NY,  Curb 

HurrcM  .      N,  Y  Curb 

Ysllow  Pins  Los  Anceles 

*  CmU  p«r  share     tliul  or  i 


LEAD 

5,<t  Jan. 
171  Apr.    12 


ZINC 

21 1  Jan.  I 
59|  Jan. 
Ill  Jan. 
29{  Jan.  1 
20|  Jan. 
300  Apr 
•  7     Jan 


2     Jan. 
10     Den.  20 
6     Dec.   18 
IftAug.     7 


51  Dec. 
251  Deo, 
31  Dec. 
8  Dec. 
4J  Doc. 
127  Deo. 
•1  Dm. 
0  3}  Deo. 


Thp  atock   pngea   of  the    Knoinrrring   and    Mlninn   .7ni  • 
IriB   1920.  ami   In    Ihla   Anniiiil    Unvliw    Niimb«>r,    hiiv.    i 
on  nuoutlona  ns  piihllslird  In   rhr  Aminlml.  In  ll>"  'luU 
■if   llii"   lloaton   Ciirli    lOxrhnnif.  nnrt   ilnlly   priviiti-  hiill-ui 
Toriintn   mlnlns  nmrk.'l    fiirnlshiMl    by    linnilllon    II,    Will. 


4.640 

11.372 

1,486.000 

6.944 

1,381  300 

55,437 

1.195.900 

26,265 

56,421 

8.397 

233.700 

2.403 

72.130 


165,850 
106.725 
63,913 

131,668 
72,936 

29,537 
39.230 
36.056 
71.663 
6,137 


2i 

31! 

•  6! 
16! 

17} 
M 
I) 
U 
i 

15i 

*  8 
•90 

II 

3! 
15! 

2i 
43! 

5) 

9! 

2i 

3 


48,650 
685,465 

27.553 

839.200 

9,975 

12.676 

10.055 
192.000 

35,260 


9.466 
13.551 
46.813 
163,735 
17,577 
18,900 
138,250 
211,500 
11,569 

46.389 


5.478 
22,821 
9.111 


35 

9,187 

Hi 

349.695 

28 
161 
75 
4» 

4 
3» 
II 

13.860 
59,212 
27.105 
54.000 

4.919 
26.289 

9.369 
96.624 

35 

354.275 
77.792 

3 
50! 

QO 

44,558 
552.800 
143,994 

n 

7,175 

45 

24.278 
9,084 

94,620 
74,5J4 

167.500 
20,400 

225.500 

221.525 
22.90<, 
>6.443 

492.J95 


Stock 


Exch. 


High 
GOLD 


Alaska  Gold N.  Y 2i  Mar.  24  J  Dec.  22 

Alaska  Juneau. .       N.  Y' 3  .Mar.  31  !  Dec.    21 

Carson  Hill N.  Y.  Curb    *40     Jan.           *19     Feb. 

Cresson  Con.  G.  N.  Y.  Curb        2S  Jan.                  »  Sept. 

DomeEi Toronto...     *50     Oct.            *I8     May 

Dome  Mines....     N.  Y 13     Jan.      3         9!  May.    i' 

Golden  Cvcle. ,  ,  Colo.  Sprgs     *  1 86  May           *65     June 

GoldBeldCon...  N.  Y.  Curb    *15     Jan.           *4     Dec. 

HolUnger  Con. . .  Toronto...      7  00  Feb.            5.15  May 

Homestake NY 71     Jan.  45     Oct.    21 

Kirkland  Lake.  Toronto...     *81     Jan.            •36     Dec. 

Lake  Shore Toronto...      I   25  July            1    00  Dec. 

McInt\Te-Porcu,  Toronto...      2    15   Mar.            1.76  Dec. 

Porcupine  Crown    Toronto *31i   .\pr.  *15     Dec. 

Portland Colo.  Sprgs.    'bo     .May           '55     June 

Reorgan.  Booth.  N.  Y.  Curb    *  7     Jan.            ♦  2     Dec. 

Silver  Pick         .  N.  Y  Curb     *30     .Mar            *2     Jan. 

Teck  Hughes.  .  ,  Toronto,.      *19     Jan.             *5     Dec. 

Tom  Reed Los  .Angeles    2  00  Mar.           0  90  July 

United  Eastern.  N.  Y.  Curb         4!  Jan.               2     Dec. 

Vindicator  Con .  Colo.  Sprgs.    *20     May          •I 7     June 

West  Dome  Cot  Toronto...      'lO!    Mar.           •  4     Dec. 

White  Caps  Min.  N.  V.  Curb     »20     Apr.           •  3     Dec. 

Yukon  Gold Boston  Crb.        1 !  Feb.            ^50    Dec. 

SIL\'ER 

Arizona  Silver,,.  BostonCrb         8!  Jan.           *I0    .Aug. 

BeaverCon Toronto...     •67     Jan.            »25)  Dec. 

Coniagas Toronto...      3  25  Mar.          2  00  Dec. 

Crown  Reserve. .  Toronto...      '43     Feb.            *15     Dec. 

KerrLake Boston....          5     Mar.  24         2!  Dec.  31 

La  Rose Toronto... 

McKinley-Dar. .  Toronto... 

Mining  Corp. ..  .  Toronto... 

Nipissncg N.  V.  Curb 

Ontario  Silver...     N.  Y 

Ophir  Silver.    . .  N.  Y.  Curb 

Peterson  Lake. .  Toronto... 

Temiakaming. . .  Toronto, . . 

Trethewey Toronto. . . 

GOLD  AND  SIL^'ER 

Atlanta NY.  Curb 

Bo«4t.  &  Mont. .  Boston.    .  . 

Cashboy N.  Y.  Curb 

El  Salvador N.  Y.  Curb 

Jim  Butler N.  V.  Curb 

Jumbi  Exten  ...  N.  Y.  Curb 

Louisiana  Con. .  N.  Y,  Curb 

MacNamara  M.  N.  Y.  Curb 

N.Y.Hond  Ros..  Open  Mar.. 

Tonopah-Belm't  N.Y.  Curb 

Tonopah-Di\-ide  N.  Y.  Curb 

TonopahEx...  N.  Y.  Curb 

Tonopah  Mining  N.  Y.  Curb 

West  End  Con. .  N.Y.  Curb 


*48     Apr. 

•65     Jan. 

2  00  Apr. 

12i  Jan. 

9i   Apr. 

1)  Feb. 

•22     Jan. 

•47     Apr. 

•48!  Feb. 


•5!  Mar 
•94  Apr. 
•12  Mar. 
31  Mar. 
•27     Jan. 


!  JaT. 
•97     Jan. 
tl5i  Apt 
3!  Jan. 
4!  Jan 
2H  Jan. 
il  Jan. 
2  A  Jan. 
SILVER-LEAD 


3!  Nov. 

!  May 

9     Dec. 

24     Dec. 

131  Dec. 

•J  Dec. 

23    Sept. 

•31  Dec 

1  Dec. 

10     Aug. 

•4     July 

i  Dec. 

A  May 

9       Deo 

1  iV  Aug. 

H  Aug. 

1  A  June 

1     Jul>- 

}  Dec. 

Caledonia  Min. . 
Consol.  M,  A  S. 
Daly  Mining — 

Daly-West 

Eagle  A  Bl.  Bell 
Electric  Point.. . 
Fed.  MAS  . 
Fed.  M.  AS.  pf. 
Florence  Silver. . 
Grand  Central.. 
Iron  Blos.som, .  . 
Judge  M.  AS.. 
Marsh  Mines,  .  . 
Prince  Con.sol  . 
Kambler-Cariboi> 

Rex  Con 

South  Hecla       , 

Stand. 8.  I 

Tamarack-Custer 
Tintio  Standard. 
Wilbeit  Mining. 

Intcrnal'l  Nickel 
Intirnat'l.  N.  pf 


•42     Jan. 
32!   Jan. 

4  25  Mar. 
41   Mar      3 
2J  Apr 

•45      Apr 
16!   M^r.  30 
44]  Mav  14 

•50     Mav 

•47 

5iUa^. 
Jan. 


'37!  Aug. 
'lo  Dec. 
9:;  Dec 


lU  Jan 

,".  Nov. 
■  5    Dec 

•1*     Mav 

•12     Jan. 

•  3!  Dec. 

1   30  Mar 

•60    Dec. 

1   Jan 

I  Nov. 
1   25  Di-c. 

2  75  Mav 

7   15  Mar. 

2  521  Sept. 

•12     .Mar. 

•  1  Dec. 

New  Idrin Bosl.i 

Moiav*  Tungntrn  Bosto 
Vanadhim  Corp 


Am.  S  A        ,1 
Am.  Bm   i       \ 

U.8,  Bin  I,  .V.  M 

U.8.8  U   A  M  pi 


N  Y.  Curb 
Montreal. . 
Salt  Lake. . 
Boston.  , . 
Boston  Crb 
Spokane... 

n'y;.  ;■,,", 

Spokane. .  ■ 
Salt  Lake  . 
N.Y.  Curb 
Salt  Lake 
NY.  Curb 
N.  Y  Curb 
Snokare  .. 
K  Y.  Curb 
Sail  Lake.. 
NY.  Curb 
Spokane  .. 
Salt  Lake.. 
N.  Y.  Curb 

NICKEL-COPPER 

N.Y 261  Jan.      7       111  Dec,  21 

N.Y 88     Feb.     5       75     Dec,  30 

OUKKSILVER 

7!  Jan.      8     'SS     D.-c.  27 

Tl'NGSTEN 
1  BostonCrb     •20    Jan.  *  5     l>t> 

VANADIUM 
N.Y 97     Apr.    16       28|   !>.•     21 

ASBESTOS 
Montreal.        103     Ori.  i*     1>. 

MonUcal,        108     O.l.  8'     l<" 

MININC;.  SMEI.11NG  AND  RF.KIMM. 
N   ^  72     J!%n,      3       2"!   He-    :s 

N,  V  1001   Jan,    13       h*\   Dl     •'» 

N.  V  a<     Mar.  JO       61     Dc.v  J'' 

N.Y  76     Jan.      J       291  Do.-    I" 

Boston  48     Mar.  40     Do', 


.Ast  Sales 

-,  181.500 

I  241,300 
*22;  64.215 

li  102,900 

•41    

10!  89,200 

•73   

•  5  1.065,625 

50  "9;  154 

•39   

1.05  

1.79  

•17    

•60   

•  3  796,310 

•  4  710.610 

•10    

1.22  

2A  357,290 

•18   

•  8   

•  4!  6.741,950 
•50   

•18   

•251  

2  00  

•16   

21  20,572 

•22   

•24   

1  00  

71  162,200 

4!  103,120 

I  134,250 

•  9    

•25 

•15! 

•li  921.400 

•44   

•3!  1,079.470 

A  459.000 

•17  750.590 

•4!  768.150 

i  506,280 

A  1,980,600 

i  >.  ■  ■20?,834 

II  1,252.280 
II  214.564 
1|  309.540 
1  524,345 

•16  849,170 

18   

2  00  

31  34.233 

21  

•  5    

7!  14.557 

22  51.872 

•14   

•37!  

•16  84,315 

2  92!  

•  8  762.267 

)  50,050 

•  7J 

•  4  0/1.700 
•65 

,>,  1 56.620 

1  80  

3  32: 

•  2  803,545 


n   3.635,895 


.>•  Icnowledgii 
I   .liir- 

I,     l.i;..'<l  f,, 

..ilU-llna       ht'.o. 
•  <■!  Ih*       b«vn    • 
40   Bx-       Broil 'I 


Vow   York  I 

'  illona  from  S 

""i     iM*    AllKoli's 

•diiU  by  J.  eT  \i< 
Now  York  rity. 


Privnt' 

l.nkcCU.v 

\.  hnngps, 

iuko,   of 

inpillng 


7«l.05O 
78,025 
14.106 

1 29.200 
24.89S 


li. .«   hnvr 

nits.  Butte. 

l.sli-    hnv- 

.    ;'tv..»,    116 

1  miliary. 
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Mining  Dividends 


DIVIDENDS  OF  MINING  AND  METALLURGICAL  COMPANIES  IN  THE  UNITED  STATES,    1919  AND   1920 


Company  Name  Situation 

Ahmeek,  c Mich. 

AUouez.  c Mich. 

Am.  Sm.  &  Ref U.  S.-Mex. 

Am.  Sm.  &  Ref.,  pfd U.  S.-Mex. 

Am.  Smelters,  pf.  A U.  S. 

Am.  Smelters,  pf.,  B    U.  S. 

Am.  Zinc.  Lead  &  Sm..  pfd. .  U.  S. 

Anaconda,  c.  s.  z Mont. 

.\rgonaut  Consol.,  g Cal. 

Arizona  Binghamton.  c Ariz. 

Arizona  Copper,  pf.  (  ) Ariz. 

.\rizona  Copper     Ariz. 

Arizona  Silver  Mines Nev. 

Barnes-King  Dev.,  g Mont. 

Bingham  Mines. <■ Utah 

Bunker  Hill  &  Sullivan,  1.  a . .  Ida. 

Caledonia  Mining,  l.s Ida. 

Calumet  &  Arizona,  c Ariz. 

Calumet  &  Hecla,  c Mich. 

Camp  Bird.  pfd..  g.  e Col. 

Cardiff,  l.g Utah 

Central  Eureka,  g Cal. 

Champion,  c Mich. 

Chief  Consolidated,  e.  g.  1... .  Utah 

Chino  Copper N.  M. 

Columbus  Rexall,  l.s Utah 

Con.  Interstate  Callahan,  z.. .  Ida. 

Copper  Range,  c Mich. 

Cresson  Consol.,  g Col. 

Daly,  B.  l.g Utah 

Dalj;  West.  s.  1 Utah 

Davis  Daly,  c.s .^ Mont. 

Dragon  Con.,  8.  c.  l.g.x Utah 

Eagle  &  Blue  Bell,  1.  s Utah 

Ea.st  Butte,  c Mont. 

Eastern  Talc. .    Vt. 

Electric  Point.  1 Wash. 

Elko  Prince,  g.  8 Nev. 

Fair\iew  Round  Mountain,  g.  Nev. 

Federal  M.  <t  Sm..  pfd Ida. 

First  Natl.  Copper Cal. 

Gemini,  g.s Utah 

Golden  Cycle,  g Col. 

Goldfield  Consol..  g Nev. 

Grand  Central,  g Utah 

Hecla  Mining,  l.s Ida. 

Homestake.  g 8.  D. 

Inspiration  Consol.,  c Ariz. 

Internat.  Nickel, U.  S.-Can. 

Intemat.  Nickel,  pfd U.  S.-Can 

Iowa,  g.  8.  1 Col. 

iron  Blo8.som,  s.  1.  g Utah 

Iron  Cap  Copper Ariz. 

isle  Royale  Copper, Mich. 

Judge  Min.  &  Sm  8. 1 Utah 

Kennecott  Copper Alaska 

Liberty  Bell,  g Col. 

Magma  Copper Ariz. 

Miami  Copper Ariz. 

Mohawk,  c Mich. 

Nevada  CodboI.  Copper Nev. 

Nevada  Packard,  g Nev. 

Nevada  Wonder,  g  s Nev. 

New  Cornelia  Copper Ariz. 

New  Idria.  (j, Cal. 

New  Jemey  Zinc U.S. 

North  .Star,  g Cal. 

Ontario  Silver.  .  * Utah 

Orovillc  Dredging,  g Cal. 

Osce^jla  Consol  ,  c Mich. 

Phelps  Dodge  Corp U.S. 

Plymouth  Consol.,  g Cal. 

Portland  Gold Col. 

Quincy  Mining Mich. 

Ray  Consol ,  c Ariz. 

Reorg.  BootD,  g Nev. 

Bt.  Jomph  Lead Mo. 

Shattuck  Arizona,  e Ariz. 

South  Hecla Ida. 

Tamarack  A  Custer,  1.  « Ida. 

Tintic  Standard,  I.  a Utah 

Tom  Heed,  g Ariz. 

Tonopali-Bclniont,  «.  g Nev. 

Toiiopah  Extension,  g.  " Nev. 

Tonopah  Mining,  g.a Nev. 

United  Eantem.  g Ariz. 

U.  H.  Km.  Hcf  A  Min U.  .S.-Mcx. 

U.  H.  Hi„  ,  Kef.  Mfn.,  pfd. ...  V.  H.-Mex. 

Unitol  Verde,  c Ariz. 

United  Verde  E»t.,  c Ariz. 

Utah  Apex,  c Utah 

Utah  Copper Utah 

II  Two  clasaea      h  Include  returned  capital 


Shares 
Issued 

Par 

Value 

Per 

Share 

Dividends  Paid  — 

1919 .     . 

1920 

Total 

Share 

Total 

to  Date 

Date 

Amount 

200.000 

$25 

$3  00 

$600,000 

$1  50 

$300,000 

$12,150,000 

Sept. 

'20 

$0  50 

100.000 

25 

1  00 

100,000 

609.980 

100 

4  00 

2,439,920 

4  00 

2,439,920 

45,855.598 

Dec. 

20 

1  00 

500,000 

100 

7  00 

3.500,000 

7  00 

3,500,000 

72.296,386 

Dec. 

•20 

1  75 

97,381 

100 

6  00 

584,288 

6  00 

584,288 

14,134,238 

( )ct. 

•20 

1  50 

31,884 

100 

5  00 

165,334 

5  00 

165,334 

18,018,981 

Oct. 

20 

1  25 

80.540 

25 

6  00 

483,240 

6  00 

483,240 

2,188,401 

Nov. 

20 

1  50 

2,331.250 

50 

4  50 

10,490,625 

4  00 

10,490.625 

175,938,750 

Nov. 

•20 

1  00 

200,000 

5 

,20 

40,000 

10 

10,000 

1,940,000 

Mar. 

'20 

.05 

2,000,000 

1 

10 

200,000 
119,221 

200,000 
2,605,949 

Jan. 

Nov. 

19 
19 

.10 

1,519,896 

5. si. 

2/6 

£170,998 

9d 

£56,996  2  0 

£4,637,894 

May 

20 

9d. 

450.000 

}7 

$0  03 

$13,500 

$0  12 

$54,000 

$67,500 

Apr. 

20 

$0  03 

400.000 

5 

30 

120.000 

15 

60,000 

440,000 

Aug. 

20 

.05 

150,000 

10 

75 

112.500 

675.000 

Sept. 

19 

.25 

327,000 

10 

3.50 

1,144,500 

$6  00 

1  962,000 

25,275,000 

Dec. 

20 

.50 

2.605,000 

1 

12 

312,600 

07 

182,350 

4,256,206 

Oct. 

•20 

.01 

642,521 

10 

3  00 

1,927,560 

4  00 

2,570,080 

45,630.263 

Dec. 

20 

1  00 

100.000 

25 

10  00 

1,000,000 

5  00 

500.000 

152,250,000 

June 

•20 

5  00 

649,625 

£1 

7% 

C45,473.75 

7% 

£45,47375 

July 

20 

8Sd. 

500,000 

tl 

;0  15 

$75,000 

15 

$75,000 

875,000 

Dec. 

20 

15 

392,616 

1 

03 

11.778 

10 

39.261  60 

977,363  38 

Feb. 

20 

05 

100,000 

25 

12  80 

1.280.000 

25,250,261 

Dec. 

19 

6  40 

884,232 

1 

32 

283,954 

40 

353,689  20 

1,869,514  20 

Nov. 

20 

10 

869,980 

5 

3  00 

2,609.940 

1  12i 

978,728 

29,991,709  50 

Sept. 

•20 

374 

586.342 

1 

02i 

14.659 

14,659 

Jan. 

19 

.02) 

323.303 

10 

2  00 

755,606 

.50 

395.000 

25 

2  50 

986,015  50 

1  50 

592,500 

26,999,219  50 

Sept. 

20 

.50 

1,220.000 

1 

1  20 

1,464.000 

20 

244,000 

8.979,162 

June 

20 

.10 

150,000 

20 

65 

97.500 

30 

30,000 

3.142,500 

July 

20 

.10 

250,000 

20 

90 

225,000 

6.868,000 

Dec. 

20 

.25 

600  000 

10 

50 

300.000 

25 

(50,000 

900,000 

Mar. 

20 

.25 

1,875,000 

1 

.02 

37,500 

206,250 

Apr. 

•20 

.01 

893,146 

1 

to  10 

89.316 

.  35(;.) 

312,606 

1,663,012 

Dec. 

20 

(6)  .25 

421,849 

10 

50 

210.366 

1.687,396 

Dec. 

•19 

.50 

69,696 

10 

27.837 

55.646  40 

180,802 

Nov. 

•20 

.04 

793,750 

1 

06 

47.625 

21 

166,687  50 

468,312  S< 

Oct. 

'20 

.15 

1.108,566 

1 

.074 

83.142 

360,284 

Sept. 

'19 

.03J 

963,471 

1 

14 

134.666 

153,715 

Nov. 

19 

02 

120,000 

100 

3  75 

449.479 

6  00 

720,000 

15.933,837 

Dec. 

20 

1  75 

600,000 

5 

.15 

90,000 

660.000 

Feb. 

19 

.15 

5,000 

100 

6  00 

30,000 

2,490,000 

Aug. 

•20 

6  00 

1.500,000 

1 

36 

540.000 

12 

180,000 

9.438,500 

Dec. 

20 

.02 

3.559,148 

10 

05 

117,958 

29.177,790 

Dec. 

•19 

.05 

500.000 

1 

.06 

30,000 

.03 

15,000 

1,825,250 

June 

•20 

.03 

1.000,000 

0  25 

60 

600,000 

65 

650,000 

8,655,000 

Dec. 

•20 

.15 

251.160 

100 

4  50 

1,130,220 

Sept. 

19 

.50 

1,181,967 

20 

6  50 

7.682,787 

5  00 

5.909,836 

38,983,704 

Oct. 

20 

1  00 

1.673.384 

25 

50 

836,692 

53,113,676  21 

Mar. 

•19 

.50 

89.126 

too 

6  00 

534,756 

6  00 

534,756 

8,021,225.9' 

Nov. 

20 

1.50 

1.666,667 

1 

OOi 

8,333 

378,499 

Oct. 

19 

.004 

1,000,000 

0  10 

07i 

75,000 

05 

50,000 

3,300,000 

Apr. 

20 

.024 

142,106 

10 

50 

72,942 

25 

35.526 

996,090 

Sept. 

20 

.25 

150,000 

25 

1  00 

150.000 

2.025.000 

Sept. 

19 

.50 

480.000 

1 

121 

60.000 

.37i 

180,000 

2.550.000 

Sept. 

20 

.124 

2.787,05) 

2  00 

5.574,120 

2.00 

5,574,120 

53,502,344 

Dec. 

20 

.50 

133,560 

5 

.05 

66,778 

2,660,959 

Sept. 

19 

.02 

240,000 

5 

50 

120.000 

1,704,000 

Jan. 

19 

.50 

747,114 

5 

2  50 

1,867.785 

2  00 

1.494,228 

21,957,057 

Nov. 

20 

.50 

100.000 

25 

5  00 

500.000 

5  50 

550.000 

9,675,000 

Nov. 

20 

1.00 

1,999,457 

5 

1  50 

2,999,188 

75 

1,499,592  75 

46.768,626  50 

Sept. 

20 

.25 

1,164.492 

1 

02 

23,290 

110,627 

Apr. 

19 

.02 

1,408,240 

1 

05 

70.423 

1,549,005 

May 

19 

.05 

1.800,000 

5 

50 

900,000 

1,350,000 

Aug. 

20 

.25 

100,000 

5 

25 

25,000 

2.705,000 

Jan. 

19 

.25 

420,000 

100 

20  00 

7,000,000 

12  00 

4,760.000 

(Not  reported) 

Nov. 

20 

4  00 

250.0Q0 

10 

40 

100.000 

5.537,040 

June 

19 

40 

150.000 

50 

75,000 

15.187,500 

Jan. 

19 

50 

686,538 

£1 

2sh 

329,540 

1/6 

£51.490,135 

£429,036 

Sept. 

20 

9d 

96,150 

$25 

$3  00 

288,450 

$1.00 

$96,150 

$1,856,375 

June 

20 

$0  50 

450,000 

100 

15  50 

6.975,000 

10  00 

4.500,000 

96.071.000 

Oct. 

20 

2  50 

240.000 

£1 

2sli. 

117,040 

700,240 

July 

19 

1  sh. 

3.000.000 

$1 

$0  08 

240.000 

.06i 

195,000 

11,692,080 

Oct. 

20 

$0  014 

110,000 

25 

4  00 

440.000 

1.00 

110,000 

27.002.500 

Mar. 

20 

1.00 

1,577,179 

10 

2  00 

3.154.356 

1  00 

1,577,179 

30,412,619 

Dec. 

20 

.25 

I.OOO.UUO 

1 

05 

50J)00 

400.000 

19 

05 

1.409,466 

10 

1  05 

1,550,414 

2  00 

2.818,932 

25,912,962 

Dec. 

20 

50 

3SCI,000 

10 

1  25 

437,500 

25 

87,500 

7,612.500 

Jan. 

20 

.25 

263.000 

1 

15 

39,450 

78,888 

Sept. 

19 

15 

1,776,288 

1 

03 

53,288 

515,118 

Dec. 

19 

03 

1.174.700 

1 

47 

552,109 

50 

587,350 

1,538,338 

Dec. 

20 

20 

90'). 555 

1 

24 

218,923 

2,755,952 

Dec. 

19 

02 

1,500,000 

1 

25 

375,000 

10 

150,000 

10,193,063 

Oct, 

20 

05 

1,282,801 

1 

30 

384,840 

15 

l'>2,420 

2.553,820 

Oct. 

20 

,05 

1,000.000 

1 

)0 

300,000 

05 

50,000 

14.925.000 

Oct. 

20 

.05 

l,3r,3,O0O 

}l 

}0  66 

$899,580 

$0  72 

$981,  )70 

$3,134,910 

Oct. 

20 

$0  15 

3'>I.II5 

50 

5  25 

1,843.354 

6  00 

2,106,69) 

15,140,222 

Oct. 

20 

1  50 

486.350 

50 

3  50 

1,702.225 

3  50 

1,702.225 

24,851,267 

Oct.   ' 

20 

874 

300,000 

9  00 

2.700,000 

6  00 

1,800,000 

Dec. 

20 

1  50 

1. '110. 000 

0  50 

2  r, 

2.362,500 

2  00 

2.120.000 

11,150,000 

Nov. 

20 

50 

528,200 

5 

25 

132,050 

1,254,475 

Nov.   ' 

20 

25 

1.624,490 

10 

6  00 

9.746,940 

6  00 

9,746,940 

111,509.663 

Doc.   ' 

20 

6.00 
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DIVIDENDS  OF  MINING  AND  METALHTIGICAL  COMPANIES  IN  THE  UNITED  STATES,  1919  ANI 

■ Dividends  Paid . 


Shares 
Company  Name  Situation  Issued 

Vanadium  Corp Col.  and  Peru      373,334 

Vindicator-Consol,  g Col.  1.500,000 

Wellington,  g Col.  1,000,000 

West  End  Coniiol.,  s Nev.  1.788.486 

Wolverine,  c ilich.  60,000 

Yellow  Pine,  J.  I.s Nev.  1 .000.000 


Total 
60'.66d 

100,000 
178,850 
150,000 


Total 
1,680.003 


30.000 
60.000 


1.950,000 
1,251,940 
10.350.000 


CANADIAN.  MEXICAN.  SOUTH  .WD  CENTRAL  .\MERICAN  MINING  COMPANIES 


Date 
Oct.       '2 


Amount 
1.50 


Share.s 

Company  Name              Situation  Issued 

Alvarado.g.  s Mei.  350.000 

Amparo.g.  s.. Mex.  2.000.000 

Asbestos  Corporation Que.  30,000 

Asbestos  Corp'n,  pfd Que.  40.000 

BeaverCons.s Ont.  2.000.000 

Belmont  Surf  Inlet,  g B.C.  2.500.000 

Cerro  de  Pa-ico,  c Peru  898.229 

Coniagas,  s Ont.  800.000 

Con'H)l.  M.  A  S.  Canada B.C.  419.098 

Dome  Mines,  s Ont.  400,000 

E10ToM.AR.R.,g.  s  Mex.  1.147.500 

Florence  Silver B.C.  1.100.000 

Frontin  i  &  Bolivia,  g   Colombia  1 40.000 

Frontin  .  &  Boli\-ia,  pid Colombia  23.390 


Hcdiey  Gold B.  C.  240.000 

Hollinger  Consol.,  g Ont.  4.920.000 

Howc.sound,c B.C.  1.984.150 

Kerr  Lake Ont.  600,000 


Par 

Value 

$20 


£1 

$1 
£1 

£8! 

$100 
100 

10 


$0  03 


$360,000 
112.500 
180.000 


3.592.909 

400.000 

1.047.744 


£57.375 
$35,300 


48.000 

1.722.000 

396.832 


Per 
Share 
$1    50 


4.00 
.62i 


Total 
to  Date 

$52,500 
3.712,176 

450,000 
1.000,000 


18,255.312 
10.140.000 
7,093.896 

1.900.000 

£2,013.125 

$35,300 


2.459.520 
13.1 14.000 
1.081.288 


Date 
net.  '2 
.Nov.  -2 
Oct.  2 
Oct.      '2 


Ma 


Apr. 
Julv 
Julv 


Amount 
$0  50 


I  00 
12! 
62i 


Lake  Shore,  g Ont. 

I,ui  ky    Tiger-Comb.,  g Mex. 

Mclntyre  Porcupine,  s Ont. 

McK  -Dar.-Sav.,  » Ont. 

Meiii  o  Mines  of  El  Oro.  g.  s..  Mex. 

.Min.  Corp.  of  Can.,  s Ont, 

N.  V.  &  Hond.  Ro».,!«.  g.  .      .  C.  A. 

.\ipi<-ang  Mines,  s Ont. 


Ourti  I'l 
Pato  M 


•t    Gold,  pfd 


Brazil 
Colomh 


Ranibler-C^ariboo,  c. B.C. 


St  .lohndelRe. 
St  JntiMdelKc; 
Santa  Gertrudi.- 


3.640.283 

2.247.692 

180,000 

1.600.050 


27.161 

100.000 

1. 750. 000 

600,000 

100.000 

1,500.000 


IO»h. 
$0  01 


7  -h. 


364,028 

269,724 

£162.000 

$622,518 


£50.000 
$I7.SOO 


$0  371 
2  00 


546,042 
269,724 
£36.000 
$622,518 


£1.358 
£70.000 


£8.500 

£10.000 

£150.000 


£  1 20.000 
$440,000 


Sept. 

•20 

05 

Oct. 

■20 

03 

June 

•20 

4>h. 

Sept 

•20 

$0    12 

Aug. 
Oct. 
Fob. 

n.'r 
r>,,-. 


4   6 

$0  01 

W. 
I  .sh 
I  sh 


Cnlifornin  Exploration 
Kxplor.ition  Co 
'ienir,-il  l)ev..|r,pinii,( 
-t  Nhirv'.  Mm  l.aiul 
Willie  iinobf.fc  I>  ,| 
Vukun-AlankaTrwt.. 


231,617 
750.000 
120.000 
160.000 
200.000 
203,433 


$2  40 
lOsh. 
$25 


$0  05 
HOLIHM 
$0  24 

9,1 
}4  00 


$50,000 
OMPANIES 


$640,000 
40.000 
813,732 


2  00 

05 

I  00 


120.000 

320.000 

10.000 

203,433 


$196,973 
$1,845,000 

4.<i73.9|7 

12. 520.000 

360.000 

5.254.928 


Aug. 

•20 

$0    SO 

June 

•20 

2  00 

Feb. 

•20 

05 

Sept. 

•20 

1    00 

1919 
IllXh      I 


.  6%  roiiv  , 


Bonds  on  New  York  Stock  Exchange 


34 


A.I.    ->M    ,v   li.f     l.t  30-yr 

VaSorie^A.  1947  93 

JW-lhHIeel,  l.lc.l.i-,  1926  98 
Hcthittoel,  l.i.ndref.  v.. 

IM2  ,j 

Iwtli.  Hlwl,  pur   nionry  and 

invMi   5'>.  I4U  89  i 

"'J''r"  <"I'P".  roll,  tr    6'.. 

19)1  „, 


1920  

.i>w     lilKh  Low 

13     2i;    Nov    12.  II     May  21, 
12)    201    Nov    12.  10     July  28, 


1920 

:■!.'<  in 
iw.i>d»  nf 
Dollars 


•4     86)  Jnn  J. 

951   971  Jnii  21. 

84!    84  Jim  2. 

SO      861  J  nil  3. 


70     Dec  21. 

851   Aii«   10. 


74      II 


2.011 
1.236 


,.,    ,  89|    91      Miir    4,  79|    I ?> 

.!.■<  opprr.conv.  7'.,  1923  128      lOII    l08|Ji>iiS,  871llr.-2V 

liil.  I  „,,,„r  roi.v   6^.,  1912  95        82186     Jan.  2.  62     Uc.    2i. 

I  oi    t-  iirl  A  Iron,  grii.  n  f  g 

,.  "••■,  '■'*•  92        811    851   Jan    19.  76|   Orl    27. 

i.t«.,  ,v(  .,„.„l  roi.v6ii.'28,  ««)     96     95[.M»y4,  90    Jan  2*. 

i,rni,liv   <  i>ii*ol  ,   ronv.   6^ii, 

28,«taniprd  9R       95     9i     Apr  26.  94     A|>i   JO, 


lllinnuBtorl.drb   4)'s,  1940 
liKlinna  HtevI,  M  niig  ,  5'>, 
1952 

l.arka.  Slerl,    l-t   conv.    $•», 

I92J 

l.arka.  Htrel.  I   I    rnnv.  mlg 

>•», Series  A.  1950 

Nal  tube,  I.I  ,i,i.  5'm  1952 
ItppublirLAS    lO-SO-vT.af. 

f»    1940 
Trnn.C  I  ,v  K  1;  1st  S'a,|9il 
T»nn.  Colli,. ' .  \-x.  ronv.  6V 

l»2J  

U.  H.Hm  .  Ill  A  M.,canv, 

6'p.  1926  

I'.H.Slrrl.  Ill  hOyr.,M,  »•». 

U..X  S1.SI.  in  6flvt.,».i;5V 
l»M.i.s,.i.irJ, ^ 

Vn  !...„<  ,v  .  .Ut,  $y 
I94'l 
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The  Market  Report 


Daily 

Prices  of  Metals 

Copper,  N'.  V. 
net  refinery* 

Tin 

Lead 

Zinc 

Jan. 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

Electrolytic 

13 

i:.75 

33.50 

38.00@38.25 

4.75@5.10 

4.80 

5.50@S.55 

14 

12.75 

32.00 

37.00@37.25 

4.75@5.10 

4.80@S.OO 

5.50@5.55 

IS 

12.75 

32.00 

37.00@37.25 

4.75@5.10 

4.80@S.OO 

5.50 

17 

.12.75 

31.00 

35.75@36.00 

4.75@S.10 

4.80@5.00 

5.50 

18 

12.75 

30.00 

34.75@35.00 

4.75@5.00 

4,7C@5.00 

5.45@5.50 

19 

12  75 

30.00 

34.75@35.00 

4.75@S.CO 

4.80 

5.45 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered";  13c. 
for  the  week. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  I^ouis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05a  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount   of  0.125c.  per  lb.  „.      . 

Quotations  tor  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot   American   tin.   99   per  cent   grade,   and  spot   Straits   tin. 


London 

Copper 

Tin 

Lead 

Zinc 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot           3M 

Spot 

3  M 

13 
14 
15 
17 
18 
19 

73i 
73 

72" 
701 
70i 

731 
721 

71f 
701 
701 

81i 

81 

80 
79 
79 

205 

200 

191 

180^ 

181} 

211 

:0H 

196 
1851 
187 

23i          23f 

23}          24 

231          23i 
22|          23} 
22f          23} 

26 

24f 

24 

24 

24} 

26f 

26 

252 
25} 
25} 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Steriing  Exchange 


!3tetUne 
Exchange 

Silver 

Jan 

Sterling 
Exchange 

."Silver 

Jan 

Sew  York 
Domestic 

ftrigin 

>ew  York, 
Foreign 
Origin 

London 

New  York,  !  New  York.  |  ,       , 
Domestic    \     Foreign       London 
Origin             Origin 

13 
14 

15 

372 

373} 
372 

99} 
99} 

99} 

65} 

66i 
67  J 

39J 
40 
40i 

17 
18 
19 

373} 
375} 

374 

99}              66}             393 
99}              66}            392 
99}             6S|            39} 

New  York  quotations  are  as  reported  by  Handy  &  Hannan  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  line.  London  quotations  are  In  pence  per  troy  ounce  of 
■tcrline  silver,   925   fine. 


Metal  Markets 

New  York,  Jan.  19,  1921 
The  metal  .situation  show.s  no  change 
of  importance  over  la.st  week,  althoUKh 
a  lull  in  buyinjf  Heems  to  have  set  in 
Hince  Monrlay.  f'onsunier  demand  is, 
in  general,  confined  to  deliveries  within 
two  months,  altlidujfh  inquirie.s  for  later 
deliveries  are  betrinninj?  to  come  in 
somewhat  Kfeater  volume.  .Sellers, 
however,  are  indifl'-n-nt  and  pref'-r  to 
take  chaneeB  on  .in  improvement  in 
price-  in  the  fatur<\ 

Impirt  fOHtH,  it  iiiiiHt  remembered, 
should  not  necessarily  l(e  flffured  on 
London  prices  plu.s  freij^ht  to  thin 
<  '.untry,  for  direct  irn|"irtiition  from  the 
Continent  in  many  cases  repreMnts  a 
roimideiiihle  «avinjf  lioth  in  naked  price 


.•ind  freipht.  Freight  rates  from  this 
country  to  France,  Holland  and  (ler- 
niany  are  now  from  $4  to  $5  per  ton 
and  from  Baltimore  to  Havre  even 
lower  rates  have  been  quoted.  To  Spain, 
Italy  and  Denmark  the  rate  is  $13@ 
$!,'>  and  to  Kngland  the  conference  rate 
of  1513  .still  applies,  though  it  has  been 
raised  to  $15  on  ingot  bars.  From 
Kurope  to  this  country  freights  are  in 
many  cases  lower.  Transpacific  rates 
;'Tc  about  $11. 'if)  per  ton. 
Copper 
Sales  continue  in  satisfactory  volume 
iiiMsidering  prevailing  general  business 
conditions;  at  least  they  did  up  to  Sat- 
urday. Since  then  business  has  been 
.•icanty.  Export  demand  has  decreased 
iivi'T  that  of  two  or  three  weeks  ago, 
hut  is  still  in  fair  volume.     Prices  have 


held  steady  with  all  interests  asking 
about  the  same  figure,  which  is  the  same 
as  we  mentioned  last  week,  viz,  13e. 
delivered  for  January,  and  ic.  addi- 
tional for  each  month  beyond.  The 
wire  mills  have  been  the  chief  buyers. 

Lead 

The  A.  S.  &  R.  official  price  con- 
tinues at  4.7.5c.  New  York  and  St.  Louis. 

Lead  has  continued  active,  although 
orders  for  large  tonnages  have  not  been 
in  evidence.  Demand  for  spot  metal 
has  almost  entirely  disappeared,  but  it 
has  apparently  been  obtainable  from 
one  of  the  principal  producers  at  all 
times  for  4.75c.  New  York.  Most  of 
the  business  has  been  done  for  Febru- 
ary and  March  delivery  on  a  basis  of 
4.9.5@5.10c.  New  York,  and  much  of 
this  was  done  on  Thursday,  Friday  and 
Saturday.  In  the  last  three  days  de- 
mand has  fallen  away  somewhat,  which 
has  caused  a  slight  lowering  of  prices. 
April  and  May  lead  continues  at  a  pre- 
mium of  about  Jc,  but  producers  in  gen- 
eral are  not  interested  in  these  sales. 
It  would  seem  probable  that  lead  will 
continue  at  present  prices  for  some 
weeks,  as  the  relation  of  supply  and 
demand  does  not  indicate  a  decline;  on 
the  other  hand  comparatively  large 
stocks  in  Spain  and  Italy,  and  also  sup- 
plies in  Belgium,  Germany  and  England, 
would  probably  be  thrown  on  this 
market  if  the  price  were  only  slightly 
higher.  There  would  also  be  a  possibil- 
ity of  Australian  lead  coming  to  this 
country. 

Zinc 

The  market  continues  very  restricted 
at  prices  below  cost  of  production.  Cur- 
tailments are  still  going  on  and  it  is 
likely  that  the  Bartlesville  smelters  will 
shut  down  entirely  on  the  first  of 
February.  Many  consumers  in  Ohio 
and  Pennsylvania  will  soon  be  using  im- 
ported zinc,  contracts  for  which  have 
already  been  made.  With  European 
lead  reaching  this  country,  the  price  in 
New  York  is  no  higher  than  in  St.  Louis 
for  future  delivery.  The  market  for 
high-grade  is  almost  non-existent,  but 
!(   ciin  he  obtained  for  7@7}c. 

Tin 

Demand  is  still  poor,  the  price  de- 
cline, originating  in  London,  serving  to 
scare  off  buyers  rather  than  interesting 
lliein.  The  price  range  is  so  irregular 
lliat  consumers  do  not  care  to  provide 
for  future  needs,  even  though  they 
know  the  price  is  low,  A  little  elec- 
trolytic has  been  sold  at  prices  which 
rcpi-esent  slight  consessions  over 
Straits,  It  is  rumored  that  the  Straits 
government  has  reduced  the  fixed  price 
to  an  eciuivalent  of  H'SM),  but  w<'  have 
been  unable  to  confirm  this. 

Straits  tin  for  future  delivery:  iTan. 
i:!th,      :!8.r)0(r?;i8.7r)c.:       Uth,      :!7.r.0(a) 
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37.70C  ;  15th.  37.50@37.75c.;  17th,  36.50 
@36.75.:  18th,  35.75@36.25c.;  19th,  35.- 
75@36.2.5c. 

Arrivals  of  tin,  in  long  tons:  Jan. 
nth.  .Australia,  100;  12th,  Straits,  350; 
14th,  Straits,  25;  China,  10;  17th,  Singa- 
pore,  175. 

Silver 

The  Indian  bazaars  have  been  buyers 
again  during  the  last  week,  and  it  would 
appear  that  the  chief  inquiry  in  the 
market  now  is  from  this  source  rather 
than  from  China.  The  market  has  been 
dull  of  late,  probably  owing  to  the  ab- 
sence of  speculative  operations  which 
had  until  recently  been  in  evidence. 

Mexican  Dollars — Jan.  13th,  50;  14th, 
hOi:  1.5th,  oU;  17th,  .505;  18th,  50j'; 
llith,  .50. 

Gold 

Gold  in  London:  Jan.  13th,  110s.  6d.; 
14th,  109s.  8d.;  17th,  109s.  9d.;  18th, 
108s.  9d.;  19th,  109s.  5d. 

General  stock  of  money  in  the  United 
States.  Jan.  1:  Gold  coin  (including  bul- 
lion in  Treasury-),  $2,784,834,427; 
standard  silver  dollars,  $269,746,326; 
subsidiary  silver,  $270,536,268;  United 
States  notes,  $346,681,016;  Federal  Re- 
serve notes,  $3,735,719,345;  Federal  Re- 
serve Bank  notes,  $242,164,400;  Na- 
tional Bank  notes,  $723,277,222;  total, 
$8,372,959,004.  The  gold  coin  has  in- 
creased about  $23,000,000  but  the  Fed- 
eral Reserve  notes  are  about  $72,000,- 
000  over  the  preceding  month. 

Foreign  Exchange 
Foreign  money  in  general  has  been 
sti-adv  during  the  last  week,  with  ster- 
ling in  rather  better  demand.  On  Tues- 
day, Jan.  18th,  francs  were  6.21c.;  lire, 
3.50c.;  and  marks.  1.54c.  New  York 
fund.-i  in  Montreal,  144  per  cent  pre- 
mium. 

Other  Metals 

.Aluminum — List  prices  of  28.3@28.5c. 
are  purely  nominal. 

Antimony  —  Chinese  and  Japanese 
brands,  5(g)5ic.;  market  (juiet.  W.C.C. 
brand,  6i@6ic.  per  lb.  Cookson's  "C" 
grade,  shipment  from  England,  93c. 
Chine.He  needle  antimony,  lump,  nomi- 
nal at  4Jc.  per  lb.  Standard  powdered 
needle  antimony'  (200  mesh),  T@l\c. 
per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  SbiOi,  whole- 
mile  lotit,  7c. 

Kimnuth — $2.40  per  lb.,  500-lb.  lots, 
•  n.l  »J,42  per  lb.,  100-lb.  lots. 

('admium — Niiinitwil,  $1.40  per  lb.,  in 
l.fMHMh.    lots. 

Cobalt— Metal,  %h  per  lb.;  black 
"xldo,  $:i..jn  per  lb.  in  bbls.;  xulphHtc. 
» 1.3.1  per  lb.  In  bhis. 

Iridium — Nominal,   $,S25   per   o/.. 

Mnxnmlum — Crude,  99  per  cent. 
»l    1'   p.T  lb.  f.o.b.  I'hilndelphin. 

>l<>lyl>dpiiuni  McUl  in  rod  or  wire 
form.  99  '.•  per  rent  pure,  |32rn)$40  per 
lb.,  Bcc-itrding  to  gnge. 

Nickel— Initol.  43c.;  shot.  43c.;  elec- 
tTOl.vtic.  4r>c.,  f.o.b.  Bayonne.  N.  J. 


Monel  Metal— Shot,  35c.;  blocks,  35c., 
»nd  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — Open  market,  $70(S)$80  per 
troy  oz. 

Palladium — $70@$75  per  oz. 

Platinum — Firm  at  $70@$75  per  oz. 

Quicksilver— Nominally  $50  per  75- 
Ib.    flask,      San    Francisco    wires    $50. 

'Rhodium — $200@$225  per  troy  oz. 

Ruthenium— S175(3)$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2(3)$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35(§)$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
Cr^Os  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  55@60c.  per  unit.  New 
York.  Practically  no  change  on  Cali- 
fornia chrome  ore  since  August;  40(3) 
50  per  cent  can  be  bought  at  50@60c. 
per  unit,  f.o.b.  cars,  California.  One 
party  has  offered  800  tons  of  40@45 
per  cent  at  55c.,  and  has  been  able  to 
iiispose  of  only  150  tons. 

'Manganese  Ore — 38@40c.  per  unit, 
seaport;  chemical  ore  (MnO:)  $60  per 
frross  ton,  lump;  $75@80  per  net  ton. 
powdered. 

Molybdenum  Ore — 85  per  cent  MoSi, 
55@60c.  per  lb.  of  contained  sulphide. 
New  York. 

'Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  40c.  per  lb. 
in  ton  lots. 

'Titanium  Ores* — Ilmenite,  52  per  cent 
TiOi,  ll@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOr,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

'Tungsten  Ore — Scheelitc  or  wol- 
framite, 60  per  cent  WOi  and  over,  per 
unit   of  WO..  $3.25@$3.50,   New   York. 

Uranium  Ore  (Carnolite) — Ore  con- 
taining li  per  cent  U.O.  and  5  per  cent 
V,0.  sells  for  $1.50  per  lb.  of  U.O.  and 
7.5c.  per  lb.  of  V,0.;  ore  containing  2 
per  cent  U,0.  and  5  per  cent  V,0.  sells 
for  $2.25  at). I  T'c.  per  lb.,  respectively: 
higher  I'O,  :md  V.O.  content  com- 
mands   prop'Ttionately    higher   prices. 

Vanadium  Ore — $1.50  per  lb.  of  V.O. 
(guarunt'-  i  minimum  of  18  per  cent 
V;0.),  .\.w  York. 

'Zirciiii     Wu.shed,  iron  free,  3c.  per  lb. 

'Zirkitp — According  to  conditions,  $70 
(ftt'M  pcT  ton,  cnrlonil  lots.  Pure  white 
oxiili'.  1'9  per  cent,  is  quoted  at  $1.15 
per   III    ill   ton   Iota. 

Zinc  nnd  Lead  Ore  Markets 

.l,i|>lin    Mo  .  inn    1.'..     Zinc  l>i   •■  !.■.  per 

1  , .  r    .  '  ' 

till.  : 

no    mill-'..      Averaicv    «»ttlink'    i"  n  <■.    all 

gnidi  N  of  bicndr,  932.12. 


by    Fi>ol»   Mlnr 


Phlla- 


Lead,  high,  $52.50;  basis  &0  per  cent 
lead,  $50.  Average  settling  price,  all 
grades  of  lead,  $47.90  per  ton. 

Shipments  for  the  week:  Blende, 
7.371;  lead,  891  tons.  Value,  all  ores 
the  week,  $279,460. 

Production  and  purchases  of  zinc  are 
how  near  balancing,  with  the  demand 
around  7,000  to  8,000  tons  per  week. 
Some  of  the  mines  operating  are  devot- 
ing attention  to  lead  production  and  are 
producing  very  little  blende.  The  lead 
market  improved  this  week,  advancing 
to  $50  basis.  Ten  inches  of  snow 
Thursday  handicapped  hauling,  yet  the 
shipment  was  1.100  over  the  preceding 
week. 

Platteville,  Wis.,  Jan.  15.— Blende, 
basis  60  per  cent  zinc,  a  base  price  of 
$32  was  offered  for  high-grade  blende, 
but  producers  refused  to  sell  at  this 
price.  Shipment.*  for  the  week:  Zinc 
ore,  255;  lead,  250  tons.  Shipments  for 
the  year:  Zinc  ore,  651;  lead,  360. 
Shipped  during  the  week  to  separating 
plants,  878  tons  blende. 

Non-Metallic  Minerals 

.\sbestos— Crude,  No.  1  $2,000(3) 
$3,500;  No.  2,  $1,400(S)$2,000;  spinning 
fibres,  $400(S)$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $326@$500;  shingle 
stock,  ?110@$150;  paper  stock,  $60@ 
$75;  cement  stock,  $17.50@$30;  floats, 
$8.50@$15.  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines.  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content.  $10@$12  per  net  ton; 
;;round  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22@$26  in  bags, 
carload  lots;  all  f.o.b.  Kings  Creek, 
S.  C.  Crude,  88  to  94  per  cent,  $23; 
ground  (white),  $45;  ground  (off  color) 
$30@$32  per  net  ton,  less  than  carload 
lots,  f.o.b.  New  York.  Crude,  first 
grade,  $10  per  ton,  f.o.b.  cars,  Mis- 
souri; floated.  $28  per  ton  in  bbls.; 
$26.50  per  ton  in  100-lb.  bags;  extra 
charge  for  bags,  f.o.b.  St.  Louis. 

Chalk— English,  extra  light,  5@5Jc.; 
light,  5(a>6c.;  dense.  4i@5c.  per  lb.,  all 
f.o.b.   New  York. 

China  Clay  (Kaolin) — Crude.  $8@ 
?12;  washed.  $12@$15;  powdered,  $18@ 
$22;  bags  extra,  per  net  ton.  f.o.b. 
mines,  Georgia;  crude,  $8(a)$12;  ground, 
$15@>$40,  f.o.b.  Virginia  points.  Do- 
mestic lump.  $10(<i)$2b;  powdered,  $2.'i(g) 
$30;  imported  lump.  $25@|3.';  powder- 
ed, $30((?$35.  f.o.b.  New  York. 

KotdHpar — Crude.  $8(ji>$14  per  grou 
ton,  f.o.b.  Afaryland  and  North  Caro- 
lina points;  $7.,50(sr$10.  fo.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground.  $17(<?i$21.  f.o.b.  North 
Carolina  points;  $17(ff$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  .«!t«fo;  itX® 
$23  per  ton,  ground,  f.o  h.  M;iine. 

Fluorspar  —  Gravi''  '''d  86 
per  ceiii  cnlcium  llii  ■  over 
6  per  n'Mt  sillcn.  ?  ■"•  fo.b. 
Illinois  mine*,  and  5  '  '»  f  o.b.  Ken- 
tucky: ground,  auitab:  •    1   i»cid,  chcaa- 
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ical  or  enameling  purposes,  $60;  lump, 
$15,  f.o.b.  Tonuco,  N.  M.  In  Canada 
85  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
Canadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mines. 

Fuller's  Earth — $16  per  ton,  carload 
lots,  f.o.b.  New  York. 

Graphite — The  90  per  cent  crucible 
grade  is  held  in  Alabama  for  9c.  per 
lb.  and  85  per  cent  grade,  7@9c.  Lubri- 
cating grade  commanding  the  best 
price  is  a'fine  flake,  passing  a  100@120 
mesh,  and  running  higher  than  96  per 
cent  carbon.  Linotype  machines  use  a 
flake  passing  90  mesh  and  standing  on 
a  120  screen,  with  90  per  cent  carbon, 
retailing  at  75c.  to  $1  per  lb.  and  sell- 
ing to  jobbers  at  H@40c. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Dolomite,  1@2  man  size, 
$1.60@$1.65;  2@8  in.,  $1.55@$1.65  per 
net  ton,  f.o.b.  Plymouth  Meeting,  Pa.; 
fluxing,  $1.65@$1.75  per  net  ton,  f.o.b. 
Howellville,  Pa. 

Magnesite,  Calcined  —  High  -  grade 
caustic  calcined,  lump  form,  $35@$40 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic  seaboard,  $61@$63.     . 

Dead  -  Burned  —  .$38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  50c.;  No.  5, 
$1.20;  No.  4,  $2@$3;  No.  3,  $3.25@$3.50; 
No.  2,  $5.50(ffi$7;  No.  1,  $8.  Clear 
block:  No.  6,  55c.;  No.  5,  $1.75;  No.  4, 
$3.25;  No.  3,  $5;  No.  2,  $6.50;  No.  1, 
$8;  Al,  $10;  extra  large,  $25;  all  f.o.b. 
New  York;  ground,  $60  per  ton,  in  car 
lots,  Philadelphia.  Domestic,  uncut, 
f.o.b.  Franklin,  N.  C,  as  follows:  Scrap, 
$45(a)$50  per  ton;  punch,  10c.  per  lb.; 
circle,  15@2.'')e.;  IJ  x  2  in.,  75c.;  2  x 
2  in.,  $1.15;  2x3  in.,  $1.65;  3x3  in., 
$2.10;  3x4  in.,  $2.50;  3x5  in.,  $2.75; 
3x6  in.,  $3.75;  ground  165  mesh,  $1.50 
@$170  per  ton;  ground  roofing  mica, 
$60;  mica  washers,  75c. @$2  per  lb.; 
li-in.  di.sk8,  No.  1,  $1.40  per  lb.;  No. 
2,  $1.25.  Lower  prices  are  obtainable 
on  certain  sizes  of  domestic.  Cut  No. 
1  stove,  clear  and  slightly  stained,  IJ 
X  2,  $2;  4  X  5,  $10;  8  x  10,  $30. 

'Monazite — Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock — Per  long  ton,  Flor- 
ida porta:  77  per  cent  tricalcium  phos- 
phate, $13;  75  per  cent,  $]1.r>0;  75074 
per  cent,  $11;  70  per  cent,  $8.:i:.;  08 "per 
cent,  $7.85;  68(5)66  per  rc-m,  ;■  7.60. 
Finely  ground  Tennessee  rock  :.);  for 
$8.50  per  net  ton  for  13  per  cent,  ).ii.i:s- 
phonis  content,  agricultural  applii'H- 
tion;  for  acid-making,  14  per  cent,  V.<; 
both  prices  f.o.b.  Centfrville,  Tenn. 

Pomire    Stone — Imported,   lump,    Adv 


50c.  per  lb.;  domestic  lump,  6c.; 
ground,  4(g)7c.,  all  f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  12c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
16 Jc;  Spanish  lump,  14@16c.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12  @  14c. 

Quartz — (Acid  tower)  fist  to  head, 
$10;  II  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sand  (Glass) — Dry  glass  sand,  $4  per 
net  ton,  f.o.b.  cars  Mapleton,  Pa.  Sand, 
f.o.b.  Ottawa,  111.,  is  $3  per  ton;  $2.50 
on  annual  contracts.  Sand  at  Klon- 
dike, Gray  Summit  and  Pacific,  all  in 
Missouri,  is  $2.50  on  contract;  some 
outside  sales  have  been  made  at  $4. 
St.  Louis,  open  market,  at  $3.50;  con- 
tract price  on  large  quantities,  $2.50;  on 
small  quantities,  $3. 

Sulphur — $18  per  ton  for  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $12@$22  per 
ton;  roofing  grades,  $9.50@$15;  rubber 
grades,  $12(a)$18;  all  f.o.b.  Vermont. 
California  talc,  $20@$45,  talcum  powder 
grade.  Southern  talc,  powdered,  ear- 
load  lots,  $12(5)$15  per  ton;  less  than 
carload,  $25,  f.o.b.  cars;  freight  to  New 
York  $5.25  per  ton,  carload  lots;  less 
than  carload  lots,  $9.25.  Imported,  $40 
@$50;  Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic — White  arsenic,  10i@llc.  per 
lb.;  sulphide,  powdered,  15@15|c.  per 
lb.  in  carload  lots. 

Sodium  Nitrate — $2.85@$3  per  cwt. 
ex  vessel,  Atlantic  ports.    Market  quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $22  per  ton,  f.o.b.  mines,  Idaho 
and  Arizona,  spot  and  six  months' 
contract. 

Potassium  Sulphate — Domestic,  $220 
@$230  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrocarbontitanium — For  15  to  18 
per  cent  material,  $200@$225  per  ton, 
f.o.b.  Niagara  Falls,  N.  Y. 

Ferrocerium— Per  lb.,  $12(§)$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  00  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  16@17c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
caibon,  17@18c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $105@$110,  f.o.b.  seaboard 
bases;  resale,  $115;  English,  $110,  c.i.f. 
Atlantic  seaports.  Spiegeleisen,  18@20 
per  cent,  $50.50,  f.o.b.  furnace. 

'Ferrotiiolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2  per  lb.  of  con 
tained  metal,  f.o.b.  works. 

Ferroeiliron — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $55@$60; 
hO  per  cent,  $78@$80;  75  per  cent, 
$140(a)$145. 

'FerrotungHten — Domestic,  70  to  80 
per  cent  W,   56(5)60c.   per  lb.   of  con- 
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tained  tungsten,  f.o.b.  works.     Foreign, 
60c. 

Ferro-uranium — 35  to  50  per  cent  U, 
$7  per  lb.  of  U  contained,  f.o.b.  works. 

'Ferrovanadium — Basis  30  to  40  per 
cent,  $5.75@$6.75  per  lb.  of  V  contained, 
according  to  silicon  content,  f.o.b. 
works. 

Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  21Jc.  per  lb.;  wire,  15i. 

Lead  Sheets — Full  lead  sheets,  8Jc.; 
cut  lead  sheets,  8ic.  in  quantity,  mill 
lots. 

Nickel  Silver— 33ic.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
IDsc;  sheathing,  19ic.;  rods,  I  to  3  in., 
163c. 

Zinc  Sheets— $11.50  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 40@45  per  cent 
Cr^Oa,  $50@$55  per  net  ton,  and  $60  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $80  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $85;  splits,  soaps,  $100. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55(a)$60  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $45  (g) 
$50. 

Magnesite  Brick  —  9-in.  straights, 
$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick — 9-in.,  per  1,000:  Chi- 
cago district,  $65@$70;  Birmingham, 
Ala.,  $56@$61;  Mount  Union,  Pa.,  $50 
(S)$60. 

Iron  Trade  Review 
Pittsburgh,  Jan.  18,  1921 

The  steel  market  continues  stagnant, 
as  to  open  market  transactions.  There 
is  a  moderate  amount  of  buying  from 
the  Steel  Corporation,  by  regular  cus- 
tomers, but  even  such  business  is  at  a 
slower  pace  than  in  December.  The  in- 
dependents are  booking  some  business, 
but  not  much. 

Pig  Iron — A  half  dozen  sales  or  more 
of  foundry  iron  in  lots  of  a  few  hundred 
tons  each  have  been  made  at  $31.50, 
Valley  basis,  or  $1.50  under  the  pre- 
vious nominal  quotation.  The  Standard 
Sanitary  Manufacturing  Co.  took  at 
least  1,000  tons,  for  .lanuary-February 
shipment.  Bessemer  and  basic  have 
been  altogether  inactive.  The  market  is 
MOW  $31.50  for  foundry,  bcssemer  and 
malleable  remaining  at  $32,  and  basic 
at  $.30,  all   f.o.b.   Valley  furnaces. 

Semi-finiKhcd  .Steel — Prices  arc  prac- 
tically nominal  at  mill  (luotations  of 
$43..50  for  billets  and  $17  for  sheet  bars. 

Charcoal  and  Coke 
Charcoal — Willow,  7c.  per  lb.  in  bbls., 

hardwood,  5ic.   per  lb.,  in  260-lb.  bbls. 

Barrel  charge  is  35c.  additional. 
Connellsvllle—  Furnace,      $6.25(B$7; 

foundry,  $5(a)$5.50. 
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Mining  Concessions  in  Russia 

A  CORRECT  appraisal  of  toiidition.s  in  Russia  and 
Siberia  under  the  sway  of  the  Soviet  government 
is  of  importance  to  American  mining  men,  many  of 
whom  have  interests  in  those  countries,  and  many  others 
of  whom  would  be  willing  to  invest  capital  in  the 
development  of  Russia's  mines  if  they  could  count  on 
anything  like  a  fair  deal  and  stable  conditions. 

For  a  long  while  the  news  from  Soviet  Russia  was  con- 
fused and  contradictory.  For  the  last  si.x  months,  how- 
ever, we  have  not  been  lacking,  in  absolute  and  harmo- 
nious testimonials  as  to  the  desperate  industrial  and  so- 
cial conditions  which  have  descended  upon  that  unhappy 
country.  We  published  some  months  ago  the  abstract 
of  a  confidential  letter  sent  out  secretly  by  an  American 
in  Petrograd,  giving  details  of  the  appallingly  swift 
disintegration  of  the  .symbols  of  prosperity  and  civiliza- 
tion. Also,  we  had  testimony  from  the  American  Bol- 
shevists who  were  deported  to  Russia,  and  there  found 
disillusionment.  Still  later  British  socialists,  or  semi- 
.socialists,  like  Russell  and  Wells,  visited  Russia  and 
returned  with  the  same  story,  although  the  latter  has 
ruined  his  reputation  as  a  thinker,  after  pointing  out 
the  utter  industrial  collapse  and  the  abandonment  of  all 
communistic  and  socialistic  ideals,  by  concluding  that 
Russia  needs  some  despot  and  that  Lenine  is  the  l)est 
in  sight. 

It  is,  however,  with  renewed  interest  that  we  read 
the  summary  of  Russian  conditions  as  seen  by  Germany, 
and  as  related  by  a  Cerman,  our  correspondent  in  Berlin, 
and  published  in  another  column.  The  letter  is  doubly 
interesting,  in  that  it  reflects  not  only  Russian  condi- 
tions, but  the  correct  (Jerman  appraisal  of  them,  as 
transmitted  from  a  committee  of  German  radical  leaders 
who  recently  visited  Russia  at  the  invitation  of  the 
Bolshevist  government,  and  have  returned  with  the 
.••rdict  that  the  country  is  hopelessly  ruined. 

Railroads  in  Russia  are  nearly  extinct,  and  becoming 
stiil  worse.  Over  80  per  cent  of  e.xisting  engines  are 
out  of  repair,  and  general  conditions  are  so  liad  that 
even  those  passenger  trains  which  can  run  can  attain 
the  speed  of  only  four  to  nine  miles  per  hour.  I'roduc- 
tivity  in  the  .still  existing  industrial  works  has  shrunk 
unbelievably.  "One  works  manager,"  says  our  corre- 
spondent, "states  that  the  output  per  man  and  working 
day  eiiuals  the  output  of  one  and  one-half  Imurs  of  the 
pre-war  standard."  The  number  of  industrial  workers 
is  stoatlily  diminishing,  the  wcirkers  going  t<i  work  in 
the  country,  where  there  is  food,  or  becoming  adminis- 
trative orticials,  "of  whom  there  exists  now  one  for 
every  six  heads  of  the  population!" 

It  is  to  the  recognition  of  their  utter  failure  by  the 
Bolshevist  leaders  that  our  correspondent  ascribes  the 
recent  decision  to  give  concessions  to  foreign  capital. 
It  appears  that  the  conce.ssion  lecenlly  allotted  to  Wash- 
ington  B.  \'anderlip  is  only  one  of  many  whiih  the 
Soviet  government  is  now  willing,  in  its  Inst  extremity, 


to  give.  Our  correspondent,  however,  states  that  "the 
opinion  of  Continental  business  men  is  so  far  highly 
unfavorable  toward  the  scheme.  Foreign  capitalists 
and  business  men  lured  into  embarking  in  the  scheme 
are  believed  to  take  a  heavj^  risk,  as  the  Soviet  gov- 
ernment are  hardly  able  to  observe  their  guarantee,  even 
if  they  are  willing  to  do  so." 

Recent  news  indicates  that  Lenine  and  Trotzky  are 
having  difficulty  in  explaining  how  their  latest  move  to 
invite  capitalists  into  Russia  harmonizes  with  their 
crusade  for  the  abolishment  of  capital;  and  they  are 
e.xplaining  it  as  a  clever  political  move.  Political  it 
doubtless  is,  but  not  so  clever  as  desperate.  It  seems 
hardly  credible  that  the  existing  regime  should  endure 
in  Russia  much  longer.  In  the  meantime.  American 
mining  men  should  not  stake  a  penny  on  Bolshevist 
promises  of  concessions.  As  the  Bolshevists  have  re- 
pudiated all  the  pledges  and  obligations  of  Russia,  so 
inevitably  will  the  succeeding  government  or  govern- 
ments hold  worthless  and  invalid  any  acts  of  the  Bol- 
shevists. The  pledges  of  the  Czar's  government  will 
eventually  have  a  far  better  rating. 


Opportunities  for  Copper 

IN  A  PREVIOUS  ISSUE  we  spoke  about  extending 
the  uses  of  copper  as  one  means  of  disposing  of  the 
large  surplus  stocks  and  suggested  an  investigation  of 
the  price  of  copper  products.  If  a  fair  price  can  be 
maintained,  many  promising  avenues  of  expansion  can 
be  conceived. 

Where  are  the  copper  kettles  of  our  grandmothers' 
kitchens?  We  remember  hearing  that  they  were  hard 
to  keep  clean,  but  possibly  modern  varieties  of  house- 
hold fuel  would  eliminate  any  trouble  caused  by  setting 
a  kettle  in  a  smoky  wood  fire.  They  would  be  more 
resistant  than  aluminum  to  alkaline  substances,  and 
would  conduct  heat  readily. 

For  rooting,  copper  is  said  to  l)e  ei|ualed  by  no  oilier 
metal  from  a  structural  standpoint.  It  is  light  and 
durable;  it  weathers  to  a  most  artistic  green  col(>r,  as 
witne.ss  the  roof  of  the  Cathedral  of  St.  .lohn  the  Hivine 
here  in  New  York.  Several  other  New  York  building.^, 
in  the  construction  of  which  the  best  was  demanded, 
also  have  copiMM-  roofs,  notably  the  Schwab  and  Carnegie 
homes,  some  of  the  Columbia  University  buildings,  and 
several  large  office  buildings. 

Copper  '^noens  on  a  bouse  will  last  a  lifetime.  .An 
iron  .screer  will  rust  out,  and  before  we  know  it  the 
early  sunn  ur  fly  will  l)e  admitted,  whose  progeny  we 
are  told  amnunta  to  several  billions  by  fall.  Or  ingiess 
will  be  ni^i'le  posaible  for  the  low-lived  femah-  nios(iuito. 
with  her  we  quote  Webster  i  long  and  slendei-  1  .:i  firm 
proboscis. 

A  copper  hot-water  tank  in  the  kitchen  cnv-'nders  a 
pride  which  makes  us  even  willing  to  adniit  \  isitors  to 
thone  .xai  red  precincts,  ami  al.so  obviates  the  cur.-e  of 
maty  w.iier  in  the  bathi"om  and  wash  iMiiler.     Those 
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living  in  mining  camps  or  smelter  towns  where  the 
water  is  slightly  acidulated  know  particularly  well  what 
this  means. 

Copper  steels  should  also  be  thoroughly  investigated. 
Small  percentages  of  copper  added  to  steel  have  been 
shown  to  assist  greatly  in  lengthening  its  life.  The 
manufacture  of  copper  steel  we  understand  has  been 
confined  largely  to  sheet  metal,  but  the  life  of  these 
sheets  has  been  found  to  be  300  to  500  per  cent  longer 
than  sheets  of  ordinary  steel  exposed  to  atmospheric 
corrosion.  With  the  vast  tonnage  of  steel  used  for 
roofing,  the  subject  merits  early  and  thorough  investi- 
gation on  the  part  of  the  copper  interests. 

A  possible  use  of  copper  which  we  have  just  noticed 
is  for  binding.  Most  magazines  are  fastened  together 
with  steel  staples.  We  see,  however,  that  The  Review 
of  the  American  Chamber  of  Commerce  in  France  is 
secured  with  copper  staples.    Is  there  any  advantage? 

A  little  investigational  work  and  advertising  of  the 
red  metal  should  accomplish  wonders.  Suppose  the 
copper  interests  forget  about  the  "Surplus  Stock"  bogey 
for  awhile  and  do  some  constructive  thinking  on  widen- 
ing the  outlet  for  their  product. 


Buying  Versus  Thrift 

TWO  separate  campaigns  are  now  being  prosecuted 
in  the  country — a  campaign  to  buy,  and  a  campaign 
to  save  and  invest.  Each  of  these  is  offered  as  the  cause 
for  business  depression,  as  the  remedy  for  unemploy- 
ment, as  the  means  for  the  replenishment  of  that  liquid 
capital  which  has  become  scarce,  and  as  the  swiftest 
means  toward  renewed  industrial  prosperity. 

The  two  campaigns  are  certainly  opposite.  The 
S.  B.  &.,  Start  Buying  Something,  .slogan  is  put  out  by 
an  association  composed  of  representatives  of  retailers 
and  wholesalers.  They  believe  that  the  citizen  who  finds 
himself  with  a  hundred  dollars  today  should  buy  himself 
a  new  overcoat,  a  hat,  a  shirt,  and  a  pair  of  shoes — and 
he  can  do  all  that  if  he  is  a  sharp  shopper.  The  other 
campaign,  carried  on  by  bankers,  says  "Stop:  do  not 
spend  your  money;  your  old  overcoat  will  do  for  the 
winter,  and  you  can  have  your  shoes  half-soled  again ; 
put  your  money  in  the  bank ;  or  buy  a  Liberty  bond ;  or, 
better  yet,  put  your  money  into  industrial  bonds  or 
securities." 

Superficially,  either  call  seems  logical,  and  worthy; 
but  one  must  be  better,  and  the  other  worse.  There 
can  be  no  question  which  it  is:  the  relative  value  of 
thrift  versus  free  spending  has  been  too  often  tested 
out  on  a  national  as  well  as  a  personal  side.  Thrift  is 
the  great  go.spel,  as  Franklin  preached  and  the  French 
nation  has  demonstrated.  Thrift  provides  a  reserve  of 
power,  and  enables  sane  planning  and  easy  adjustments. 
It  moderates  the  inflation  of  prosperity,  and  digs  down 
into  its  stocking  to  tide  over  the  stagnation  of  adversity. 
It  is  a  wonderful  stabilizer  for  good.  Again,  the  prac- 
tice of  thrift  carries  with  it  satisfaction  for  those  who 
clamor  "Start  Buying  Something."  The  thrifty  have  at 
all  times  something  to  spend  for  necessities  and  a  trifle 
more.  The  reputation  of  the  Jewish  people  for  thrift 
and  for  liberal  spending  goes  hand  in  hand,  and  is 
typical.  The  hand-to-mouth  earner  and  spender,  on  the 
other  hand,  spends  his  all  in  times  of  easy  money,  and 
has  nothing  for  even  some  of  the  necessities  in  hard 
times;  and  so  is  an  economic  unbalancer  and  nuisance. 
So  much  for  the  relative  merits  of  ant  and  cricket. 

It  would  have  been  far  more  opportune  if  this  thrift 


campaign  had  been  launched  during  th©  time  of  easy 
money.  But  then  the  producers  of  goods  had  no  need  for 
a  buying  campaign ;  and  the  bankers  and  great  indus- 
trial organizations  themselves  were  largely  in  the  vast 
army  of  crickets.  Witness  the  vast  plants  and  inven- 
tories created  in  those  flush  days,  to  provide  for  future 
business,  by  concerns  which  now  have  closed  down. 


Editorial  Selection 

ONE  of  the  duties  of  an  editor  is  to  pass  upon 
contributions  for  publication,  to  accept  the  best 
and  to  decline  the  others.  This  is  understood  and  ap- 
proved by  his  readers.  There  is  one  class  of  contribu- 
tors, however,  who  have  special  privilege,  and  the 
power  of  passing  through  closed  doors — namely,  the 
contributors  who  write  letters  criticising  the  editor. 
There  is  a  feeling,  based  upon  sound  sentiment,  that 
fair  play  demands  the  publication  of  such  letters.  It 
does:  but  is  there  not  a  reasonable  limit?  Suppose  we 
receive,  as  we  did  this  morning,  a  letter  out  of  which 
we  can  make  neither  head  nor  tail,  except  that  active 
exception  is  taken  to  a  certain  editorial  and  that  the 
author  considers  us  pro-British.  May  we  not  decline  to 
inflict  the  unintelligible  piece  of  writing  on  our  patient 
readers?  Some  time  ago  we  received  a  letter  which 
was  not  only  unnecessarily  abusive  but  was  full  of 
statements  that  were  incorrect:  it  was  from  the  kind  of 
person  and  was  the  sort  of  letter  that  one  does  not  argue 
with.  It  did  not  occur  to  us  that  the  writer  could  desire 
to  have  such  a  letter  published;  and  the  tone  was  so 
discourteous  that  we  thought  it  best  to  make  no  per- 
sonal reply.  The  letter  was  then  sent  by  the  writer 
to  a  contemporary  for  publication,  who  published  it 
with  the  remark  that  it  was  at  a  loss  to  know  why  we 
had  not  published  it — the  inference  apparently  being 
that  publication  of  anything  is  obligatory  if  it  contains 
abuse  of  the  editor. 

We  do  think  that  fair  play  and  sportsmanship  demand 
that  the  attacking  contributor  be  given  a  little  more 
than  an  even  chance  at  publicity,  as  compared  with  the 
editor;  but  it  is  nevertheless  necessary  to  establish  a 
dead  line  somewhere,  and  while  allowing  greater  latitude 
in  controversial  literature  of  this  kind  than  in  any 
other  department  of  the  Jotirnal,  to  require  that  writers 
of  letters  much  make  themselves  intelligible  and,  if  pos- 
sible, intelligent,  as  well  as  peppy.  Otherwise,  we  shall 
sometimes  he  unable  to  publish  their  letters,  not  because 
we  are  not  glad  of  their  criticism,  but  because  our 
literary  judgment  controls,  and  our  readers  .should  not 
be  ofi"ered  ju.'^t  plain  shavings  for  their  meal. 


Cheap  Copper  Hard  on  Yavapai  County 

NOT  only  the  mining  companies  of  doubtful  standing 
and  of  stock-market  sponsorship  but  some  of  the 
old  reliables  are  having  hard  sledding  to  keep  out  of 
the  poorhouse  during  these  strenuous  times.  Our  ob- 
servation is  promiitcd  by  the  recent  announcement  that 
the  Consolidated  Arizona  Smelting  Co.  at  Humboldt  has 
gone  into  the  hands  of  a  receiver;  not  new  hands,  how- 
ever, for  Mr.  Colvocoresses,  the  highly  esteemed  general 
manager  of  the  company,  is  to  have  the  new  title. 

This  company  was  organized  in  1906,  passed  into 
bankruptcy  soon  after,  and  was  sold  for  $200,000  and 
the  assumption  of  mortgages  aggregating  .'J()00,000. 
Its  record  at  that  time  was  very  unsavory.  Those  in- 
terested in  it  included  Thomas  W.  Lawson  and  Charles 
W.  Morse.     In  more  recent  years,  however,  it  has  been 
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soundly  managed  and  intelligently  operated,  so  that  its 
present  difficulties  are  by  no  means  caused  by  the  factors 
so  much  in  evidence  in  the  earlier  days.  Copper  had  to 
go  to  30c.  before  this  company  paid  its  first  dividend 
in  1917,  and  payments  were  suspended  at  the  close  of 
the  war,  after  paying  a  total  of  30c.  per  share.  How- 
ever, considerable  money  was  applied  toward  modern- 
izing the  plant,  the  smelter  being  now  in  excellent 
condition. 

The  Consolidated  Arizona  Smelting  Co.  is  what  may 
be  termed  a  high-cost  producer.  Its  own  ores  do  not 
furnish  a  desirable  smelting  mixture  and,  owing  to  their 
hardness,  are  difficult  to  mill.  With  copper  below  20c.. 
as  it  seems  likely  to  be  for  some  time,  the  cu.stom 
business  will  be  small.  The  outlook  for  1921  is  not 
encouraging. 

It  is  unfortunate  that  the  mining  district  about  Pres- 
cott  cannot  enjoy  more  prosperous  conditions.  More 
than  a  mile  high,  and  wooded,  the  climate  and  country 
are  much  more  attractive  than  the  hot  desert  lands  in 
the  southern  part  of  the  state.  The  country  is  rich  in 
prospects  but  poor  in  real  mines. 
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Lenine  Calls  Vanderlip  a  Jackal 

FUiiTHER  illuminating  remarks  by  Lenine  concern- 
ing the  famous  concession  to  Washington  B.  Vander- 
lip are  contained  in  recent  dispatches.  Lenine  is  having 
a  hard  time  e.xplaining  to  the  Communist  party.  The 
Bol.shevik  Premier,  in  a  speech  which  is  published  in 
full  in  the  Pravda,  the  official  organ  of  the  Bolshevik 
party,  said  that  one  of  the  objects  of  Soviet  foreign 
policy  is  to  sow  still  greater  discord  among  the  Allies. 

"This  di.scord  has  increa.sed  considerably,"  he  adde.i. 
"as  a  result  of  the  project  for  the  conclusion  of  a  trade 
agreement  with  a  group  of  American  capitalist  jackals 
of  the  most  savage  kind,  headed  by  a  multimillionaire 
who  plans  to  round  up  about  him  a  group  of  other  multi- 
millionaires." He  observed  that  the  Vanderlip  conces- 
sions v.-ere  capable  of  rousing  discord  between  the 
United  States  on  one  side  and  France  and  England  on 
the  other.  He  was  apparently  under  the  impression 
that  Vanderlip  represented  American  capital  in  general, 
and  that,  therefore,  American  capital  would  be  able 
to  force  the  Washington  Government  into  trade  relations 
with  Ru.ssia.  or  even  a  recognition  of  the  Soviet  gov- 
ernment. 

Ah.  foxy  Lenineski ! 


Fuel  Oil  and  Industrial 

Dt'velopmcnl  in  California 

I.N'  A.N'  addross  presented  some  time  since  to  tiic  Coni- 
monwoalth  Club  of  San  Franci.sco,  D.  M.  F.ilsom 
di.scuM.sed  in  an  illuminating  way  the  fuel-oil  situation 
in  relation  to  industrial  development.  He  iiointed  out 
the  inability  of  the  California  petroleum  industry  to 
mcpt  the  ever-increasing  demand  for  fuel  oil.  Out  of 
100  units  of  oil  production,  he  .stated  that  7.')  units 
were  available  for  fuel  oil.  wlioreas  the  rate  of  con- 
sumption approximated  sn  units.      Mr.   Folsom   sjiid: 

"This  is  no  artificial  shortage  which  confronts  the 
community.  It  i.s  actual  and  immcdinle.  I'hcre  in 
more  drillinfr  in  the  state  than  ever  before.  Kvory 
po.HHible  effort  is  being  made,  both  to  niaint.iin  produc- 
tion and  to  find  new  fields.  Thi  re  is  only  n  limit,  d  area 
in  Californiu  which  has  even  .i  pos.><ibility  for  oil.  and 
each  month  sees  some  portion  of  ih.it  area  Icslc.l  and 
condemned  by   the   failure  of  wild.-.it    wells.     We  have 


been  forced  to  draw  heavily  on  our  resources  for  our 
current  needs.  We  cannot  continue  to  burn  more  oil 
than  we  produce.  There  is  only  one  answer  to  this 
situation — someone  who  is  burning  oil  today  will  have 
to  use  another  source  of  energy  tomorrow." 

Priority  restrictions  are,  in  Mr.  Folsom's  judgment, 
impracticable,  although  they  have  operated  to  the  extent 
of  compelling  oil  users  such  as  copper-smelting  plants 
operating  reverberatories  to  install  coal-dust  firing  in 
place  of  oil.  Mr.  Folsom  offered  two  remedial  solutions : 
One  was  the  substitution  of  internal-combustion  engines 
for  steam  plants.  He  stated  that  in  such  a  plant  one  bar- 
rel of  oil  would  do  the  work  of  three  in  a  steam-power 
plant  of  equivalent  capacity.  The  other  was  the  fur- 
ther development  of  hydro-electric  power.  Continuing, 
he  said  that  we  have  been  too  anxious  to  get  our  power 
cheaply  and  that  fuel  oil  has  been  so  cheap  that  we 
have   not   realized   its  value. 

California  has  had  cheap  power  both  from  fuel  oil 
and  from  hydro-electric  plants.     The  situation  as  pre- 
sented  by   Mr.    Folsom    is    of    interest    to   the    mining 
industry  of  the  Western  States,  in  that  it  indicates  that 
power  costs  may  be  expected  to  increase  rather  than 
diminish  in  the  future.     Under  date  of  Jan.   1,   1920, 
there  was  a  total  of  942,000  hp.  in  hydro-electric  plants 
in    California,    and   for  the  year   1920   the   new   con- 
struction    approximated     243,000     hp.      Hydro-electric 
development  is  estimated  to  cost  $200  per  kw.  for  dams, 
ditches,  pipe  lines,  waterwheels.  transformers,  and  line 
switches.       Power    lines    and    distribution    costs    add 
another  $200  per  kw.     A  steam  plant  of  first-class  con- 
struction for  central  power  distribution  costs  $200  per 
kw.,   not   including   transmission   line   distribution.     A 
Diesel   engine   plant   will   probably   cost    not    far   from 
$175  to  $200  per  kw.     The  construction  of  such  plants 
is  predicated  on  a  comparatively  stable  market  for  the 
power  produced.    This  fact  and  the  relatively  large  cap- 
ital investment  required  mean  that  delivered  power  is 
going  to  be  high  as  compared  with  power  costs  when 
hydro-electric  power  companies  had  surplus  power  and 
were  anxious  to  market  it.     Industrial  competition  for 
power  operates  like  demand  for  any  other  commodity. 
Hitherto    the    mining    industry    had    the    alternative 
of  either  developing  its  own  hydro-electric  plant  where 
conditions  were  favorable  or  installing  a  steam  plant 
with  crude  oil  as  a  fuel.     Many  reverberatory  copper 
smelting    units    found    in    fuel    oil    a    cheap   source    of 
power.  l)ut  the  increa.sed  cost  of  this  fuel  and  its  scarcity 
will  put  .some  of  these  smelting  plants  to  the  nece.ssity 
of  finding  new  fuels.     Some  small  mining  plants  oper- 
ating semi-l>ie.><el  units  and  distillate  engines  arc  finding 
difficulty  in  getting  supplies  of  gas  oil  and  the  lighter 
oils  that  they  have  been  accustomed  to  use.     They  are 
paying  higher  prices  and  cannot  secure  time  contracts. 
without  which  their  power  costs  will  be  uncertain  and 
dependent  solely  upon  market  conditions. 

For  the  mine  so  situated  that  it  can  be  served  by 
existing  (.itral  power  plants,  higher  power  charges  can 
be.st  he  nil  t  by  a  more  eHicicnt  u.se  of  power.  This 
would  lie.  ■  ^arily  entail  a  thorough  study  of  the  power 
utilizati"  heme  at  a  given  plant.  The  elimination 
of  unnci  iiy  motors,  the  substitution  of  proper  size 
for  ovii  1'  motors,  and  the  use  of  couiitcrli.ilance 
hoistiny:  u  herever  practicable  are  .some  of  the  things 
that  can  le  done.  The  mine  out.side  of  the  electrical 
power  .ii.a.s  and  situated  where  fuel  costs  are  hitrh 
repre.fcni-  «  diflicult  problem,  and  there  api'ears  to  be 
no  escai  <•  t'rom  high  power  costs. 
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What  Others  Think 


Botany  Applied  to  Mining 
An  article  by  F.   M.   Wichman   on   "Botany   Applied 
to  Mining"  in  the  Engineering  and  Mining  Jonnial  of 
Dec.  11  attracted  my  attention. 

I  am  forwarding  a  photograph  (see  accompanying 
cut)  which  I  have  marked  to  .show  a  line  of  distinct 
division,  as  between  the  vegetation  that  exists  in  the 
different  rocks  as  mentioned.  I  had  taken  this  view  a 
few  years  ago,  just  after  the  discovery  of  the  mines  of 
the  Buffalo  Valley  Mines  Co.,  sixteen  miles  south  of 
Valmy,   Nev.,    a   station    on    the    line   of   the    Southern 


Pacific  K.K.  At  that  time  the  couiiti-y  was  in  its  virgin 
state.  The  photograph  barely  shows  a  few  shallow  cuts 
on  the  surface  defining  the  outline  of  an  aplite  dike. 
On  either  side  of  this  dike,  the  brush  will  be  observed 
to  grow  much  more  abundantly.  The  prospecting  that 
was  done  at  the  time  proved  the  mineral-bearing  ground 
to  be  confined,  almost  to  the  point  of  precision,  to  the 
territory  outlined  by  the  ground  bearing  the  heavier 
growth  of  the  native  brush  (artemesia),  the  common 
sagebrush  of  the  desert  region  of  Nevada. 

^t  the  extreme  top  portion  of  the  hill,  the  dike  is 
covered  by  a  part  of  the  ore-bearing  rock,  an  altered 
limestone.  The  irregular  dotted  line  marks  this.  All 
of  that  portion  of  the  hill  from  the  dotted  line  to  the 
surface,  and  pitching  into  the  valley,  is  a  highly  meta- 
morphosed limestone,  which  had  received  the  gold-bearing 
solutions  emanating  from  the  dike  and  become  altered 
therefrom,  in  greater  part,  into  a  low-grade  siliceous 
gold-bearing  ore.  When  the  dike  had  intruded  itself 
into  the  sedimentaries,  which  are  very  thick  apparently, 
it  was  doubtless  thrown  out  of  its  course  in  ascending  to 
the  surface,  and  deflected,  by  the  various  bedding  planes 
forming  the  several  .series  of  sedimentary  rocks,  to  some 
extent. 

A  small  portion  of  the  particular  .strata  of  limestone 
forming  the  orebody  was  thus  separated  from  the  main 
bofly,  a  small  .segment  of  which  is  shown  on  the  opposite 
side  of  the  dike,  where  it  is  also  noted  that  the  growth 
of  bru.sh  is  quite  heavy  as  compared  with  that  along 
the  strike  of  the  dike.  The  dike  has  eroded  at  a  some- 
what faster  rate  than  the  adjacent  harder  silicified  linie- 
.stone,  which  possibly  may  account  for  the  brush  not 
bfing  able  to  fix  itself  so  firmly  as  in  the  limestone 
altered  area.     Thi-  ocinircd  in  spite  of  I  he  fact  that  the 


dike  contained  more  plant  food  than  the  sedimentary 
rock,  and,  altered  as  it  was  to  a  silicified  hard  rock,  was 
of  a  softer  consistency,  as  the  dike  rock  at  the  extreme 
surface  was  somewhat  decomposed. 

The  brush  along  the  strike  of  the  dike  and  on  top 
thereof  was  somewhat  smaller  as  well  as  being  less  dense 
than  elsewhere,  giving  the  impression  that,  although 
it  seemed  to  thrive  well,  its  life  was  cut  rather  short 
because  of  the  decomposing  of  the  dike.  Likewise,  it 
would  also  appear  that  the  scattering  seeds  of  the  brush 
would  find  it  difficult  to  secure  root  in  the  ground,  due 
to  the  work  of  the  decomposition  of  the  rock  of  the  dike, 
and  only  succeeded  now  and  then  in  the  most  favorable 
spots  along  the  dike.  It  need  hardly  be  pointed  out  that 
this  is  of  much  importance  to  the  miner  in  determining, 
in  advance  of  development,  the  course  and-  extent  of  his 
mineral  deposit.  JOHN  T.  Reid. 

Lovelock,  Nev. 


The  Interpretation  of  Geology 

Many  thanks  for  your  editorial,  in  the  Jan.  8  issue 
of  Engineering  and  Mining  Journal,  entitled  "The  In- 
terpretation of  Geology."  Don't  let  the  matter  drop 
with  the  writing  of  this  one  editorial;  keep  hammering 
at  it  until  the  idea  is  driven  home. 

It  is  a  mistake  to  suppose  that  people  in  general  are 
not  interested  in  scientific  truth;  it  is  equally  a  mistake 
to  suppose  them  incapable  of  understanding.  It  is  the 
greatest  mistake  of  all  to  assume  that  they  are  not 
entitled  to  everything  that  can  be  in  any  way  made  plain 
to  them.  And  it  is  most  unfortunate  that  the  passing  on 
of  the  truth  is,  in  largest  measure,  left  to  clever  writers 
who  know,  for  the  most  part,  only  by  hearsay. 

It  is  hardly  too  much  to  say  that  there  is  no  such 
thing  as  a  "popular"  book  on  geology.  Such  a  book 
must  be  very  readable ;  not  exhaustive,  but  scrupulously 
in  accord  with  the  best  geologic  opinion.  Con- 
troversial matters  would  be  out  of  place  in  such  a 
work. 

Some  of  the  simple  truths  about  the  rocks  should 
certainly  be  taught  in  school  as  early  as  possible.  Your 
statement  that  geology  is  not  taught  below  the  col- 
leges is  hardly  accurate,  as  fairly  good  elementary 
courses  are  given  in  many  of  the  high  .schools  of  the 
country. 

The  trouble  with  our  high  school  and  college  fresh- 
man courses  in  geology,  and  also  in  other  sciences,  seems 
to  be  that  they  are  not  given  for  the  right  purpose. 
Such  courses  are  commonly  given  with,  the  object  either 
of  enabling  students  to  pass  examinations  or  of  pre- 
paring them  to  undeitake  more  advanced  work  in  the 
same  subjects.  The  chief  aim  of  all  our  elementary 
science  work  should  l)e  to  get  as  many  of  our  young 
people  as  possible  to  take  a  live  and  intelligent  interest 
in  their  natural   surroundings. 

Shaler,  "Uncle  Nat"  of  blessed  memory,  saw  this 
more  clearly  than  any  other  teacher  with  whom  I  have 
had  the  fortune,  good  or  bad,  to  come  in  contact. 
Would  that  there  were  moi'e  like  him  today! 

Augusta,  .Me.  Freeman  F.  Burr 
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Exercising  the  Right  of  the  Gold  Miner 

In  a  letter  "In  Opposition  to  the  McFadden  Bill," 
printed  in  your  issue  of  Dec.  25,  W.  de  L.  Benedict  goes 
out  of  his  way  to  refer  to  certain  resolutions  which  I 
presented  to  the  recent  Gold  Conference  in  Denver; 
and  which  I  subsequently  withdrew,  at  the  urgent  re- 
quest of  the  secretary  of  the  American  Mining  Con- 
gress, who  feared  that  their  adoption  at  this  time  might 
tend  to  endanger  the  passage  of  the  McFadden  Bill. 

Mr.  Benedict  writes :  "It  is  to  be  regretted  that  per- 
.■jon.s  like  the  foregoing  'proposer'  do  not  take  the  trouble 
to  study  the  subject  sufficiently  to  inform  themselves 
correctly  regarding  present  conditions,  before  advocat- 
ing measures  for  relief." 

Perhaps,  if  I  were  disposed  to  emulate  Mr.  Benedict 
in  a  mere  matter  of  manners,  I  might  express  regret 
that  per.sons  like  himself  should  not  take  the  trouble  to 
read  a  few  lines  further  before  rushing  into  print.  I 
presume  that  few  of  your  readers  will  require  my  as- 
surance that  I  am  aware  (perhaps  quite  as  completely 
aware  as  is  Mr.  Benedict)  that  the  law  provides  for  the 
free  coinage  of  gold,  and  that  when  we  deposit  gold  bul- 
lion at  the  mint  we  are  entitled  to  demand  gold  coin  in 
e.xchange  for  it,  and  to  use  this  gold  coin  for  such  pay- 
ments as  we  have  occasion  to  make. 

The  point  which  Mr.  Benedict  overlooks  is  that  we 
are  not  doing  it  now,  and  that  the  gold  is  not  being 
coined.  When  a  veiy  large  producer  of  gold,  like  the 
Portland  mine,  recently  asked  through  its  banker  for  a 
minute  percentage  of  its  own  product  in  the  form  of 
gold  coin  to  distribute  among  its  employees  at  Christ- 
mas, it  was  unable  to  obtain  it.  When  we  deposit  gold 
bullion  in  the  mint,  we  actually  receive,  not  gold  coin, 
hut  an  order  on  the  national  Treasury,  which  is  ulti- 
mately paid  in  the  form  of  Federal  Reserve  Bank  notes. 
The  actual  gold  is  refined,  cast  into  bars,  and  either  used 
as  a  basis  for  currency  or  sold  to  the  jewelry  trade  in 
e.xchange  for  the  gold  certificates  which  the  rest  of  us 
are  unable  to  get  hold  of.  While,  therefore,  free  coinage 
of  gold  is  theoretically  in  existence,  it  is  not  being  prac- 
ticed at  this  time.  My  proposal  was,  essentially,  that 
producers  should  exercise  their  rights  of  having  their 
gold  coined  and  placed  into  circulation. 

Precisely  what  effect  it  would  have  if  domestic  gold 
producers  did  take  steps  to  place  the  gold  produced  by 
their  mines  into  circulation  as  coin,  and  how  long  it 
would  stay  in  circulation  before  finding  its  way  back  to 
the  banks,  are  points  which  are  open  to  question,  and  on 
which  Mr.  Benedict's  opinion  might  be  helpful.  I  think 
myself  that  it  would  require  a  campaign  of  education, 
even  in  the  West,  to  keep  gold  in  circulation  to  the  same 
extent  as  in  pre-war  times,  and  also  that  a  cuiisiderable 
percentage  would  not  return  to  the  banks.  Tlic  main 
difficulty  in  carrying  out  these  proposals  is  the  financial 
domination  of  the  Reserve  Banks,  and  the  iircssure  that 
they  would  exercise  on  any  jiroducers  who  had  the  te- 
merity to  u.se  their  undoubted  rights.  It  is  possilile  that, 
without  the  co-opt!ration  of  the  local  banks,  the  gold 
would  drift  back  to  the  Re.serve  Banks  in  a  short  time. 
If  would,  however,  seem  that  the  very  fact  that  the  Re- 
serve Banks  place  such  obstacles  in  the  way  of  i.ssuing 
gold  to  the  people  who  produce  it  indicates  that  the  dis- 
|>o.sabli>  surjihis  of  our  gold  reserve  is  very  sni;dl.  and 
that  withdrawal  for  circulation  by  the  actual  inoducers 
of  the  donu'sfic  production,  even  if  eflTective  f"r  only  h 
brief  period,  might  compel  recon.sideration  of  what,  in 
the  opinion  of  nuiny  of  u.m.  i.h  a  sh(ni -sighted  and  fatUOUH 


policy,  which  must  inevitably  fail  in  the  end,  bringing 
evils  to  our  financial  stabilitj-  which  may  be  of  the  ut- 
most gravity. 

In  the  same  letter  Mr.  Benedict  quotes  from  the  re- 
port of  the  Strauss  Committee,  appointed  just  after  the 
armistice,  to  consider  the  gold  situation.  It  is  now 
nearly  two  years  since  the  committee  reported,  and  the 
course  of  events  has  already  disproved  the  assumptions 
on  which  its  report  was  based.  The  committee  made  a 
bad  guess  in  respect  of  the  length  of  time  that  would  be 
necessary  before  prices  could  return  to  a  normal  basis, 
and  quite  overlooked  the  fact  that,  after  such  a  lapse 
of  time,  gold  producers  would  not  be  in  a  position  to 
"respond  automatically  to  normal  stimuli"  (as  they  ex- 
pressed it)  in  time  to  be  of  service. 

It  does  not  seem  to  be  generally  realized,  by  those  who 
uphold  the  gold  standard,  that  gold  production,  not 
merely  in  the  United  States  but  all  over  the  world,  is 
rapidly  falling  to  a  level  which  will  with  difficulty  sus- 
tain it;  and  that  it  will  be  impossible  within  a  reason- 
able time  to  stimulate  production,  however  great  the 
need,  after  the  individual  mines  from  which  it  is  to  be 
derived  have  closed  down.  The  maintenance  of  a  healthy 
gold-mining  industry  should  be  regarded  as  a  necessary 
safeguard  to  the  maintenance  of  the  gold  standard;  or 
perhaps  as  a  cheap  form  of  insurance  against  conditions 
which  may  disturb  it.  GEORGE  E.  Collins. 

Denver;  Col. 


Quoting  Mr.  Clemens  on  the  Apex  Law 

I  have  been  greatly  interested  in  the  various  letters, 
editorials,  and  aiticles  that  have  appeared  from  time 
to  time  in  the  Engineering  and  Mining  Journal  in  con- 
nection with  the  apex  law  problems  that  have  for  so 
long  vexed  the  minds  and  disturbed  the  dreams  of  our 
friends  in  the  mining  industry  in  certain  of  the  Western 
states. 

Viewing  the  matter  from  this  safe  distance,  and 
having  no  immediate  interest  in  the  outcome,  I  am 
irresistibly  demanded  of  Mark  Twain's  remark  to  the 
effect  that  the  opinions  of  wise  men  are  worth  exactly 
as  much  as  the  opinions  of  fools,  and  no  more;  for  the 
simple  reason  that  for  every  wise  man's  opinion  on  a 
given  subject  there  is  another  wise  man's  opinion  exactly 
to  the  contrary;  and  for  every  fool's  opinion  there  may 
be  found  the  opposite  opinion  of  another  fool.  When 
eijuals  are  substracted  from  e(iuals.  the  remainders  are 
equal.   Q.  E.  D. 

All  of  which  goes  to  show  the  fallacy  of  a  system 
which  permits  the  employment  of  experts,  either  wise 
men  or  fools,  to  testify  on  both  sides  of  a  case. 

.Augusta,  Me.  Freem.^n  F.  Ri'RK. 


Repairing  Ladles  at  Gnrfield 
I  note  m  Enginveriug  ami  Mining  Junrnal  of  Dec, 
25,  1920.  a  description  of  the  method  used  at  the  plant 
of  the  British  American  Nickel  Corporation,  for  patch- 
ing holes  in  steel  ladles  by  means  of  thinnit  welding. 
Similar  work  has  been  done  at  the  Garlield  Smelting 
Co.'s  |)l:iMt  in  repairing  spouts  on  cast-steel  l;u;U-i.  onl.\' 
in  all  <iich  repairs  the  repair  piece  or  in-ert  \\!i-  a  steel 
castini'  instead  of  a  forging.  A  large  nuniln  i  of  ladles 
have  I'len  put  Into  .ser\  iceable  condition  iit  moderate 
cost.  "^    I    Stewart. 

Salt   Lake  City. 
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Mining  Fuller's  Earth  in  Georgia 


POWER  HOl'SK.  FULLER'S  EARTH  PL.ANT,  ATLANTIC  REPINING  CO.,  ATTAPULGUS,  DECATUR  COUNTY.  GA 


STEAM   ,SiJi 


I''ULLER'.S    i;.\KTIl,   ATLA." 


i.i;i  i.:i. 


.\T'r.\i'i;i.<jL's,  i'l'iiwn 


nM'v, 


Puller's  earth  Is  employtd  chiefly  In  the  re- 
filling of  petroleum  and  (•illblo  oIIh,  In  which 
opcradons  It  l8  UBed  an  ;i  hloachi-npr,  clarify- 
ing, and  filtering  agent.  The  InduHtry  has 
grown  rapidly,  and  wli.r-.-.i.^  u  n  years  ago 
about    32.000    tons   was    pro'liieiil    annually 


111  ihe  United  States,  production  last  year  Is 
estimated  at  about  three  time.')  this  rate. 
At  tiie  same  time  that  domestic  production 
has  Krown,  the  Impoil.s  of  fuller'.')  earth 
have  declined,  IndlcalltiK  that  lnc,ie,aHlng 
reliiiiiee  IH  being  ijlaecd   U|icin   rlmn.'.xtlc  sup- 


plies. Florida  has  first  place  as  a  produc- 
ing st.ite,  followed  by  Georgia  and  Texas. 
The  two  lUustratlon.s  show  the  large  estab- 
li.shiTieiit  which  a  Georgia  i)roducer  has  built 
for  the  preparation  of  fuller's  earth,  and  a 
<'o,mrnon  method  ol"  mining  will)  steam  shovel. 
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The  Non-Metallic  Mineral  Industries 
Of  the  United  States* 

Comparatively  Little  Attention  Paid  to  The^e  Important  Resources, 
Which  Generally  Require  Intelligent  Engineering  Guidance  and  the 
Introduction    of  Efficient  Methods  of  Mining,  Milling,   and  Marketing 

By  Raymond  B.  LADOOt 

Written  for  Engineering  and  Mining  Journal 


LACK  of  coheience  and  united  e.Tort  in  the  inorganic 
non-metallic  mineral  industries,  as  compared  with 
-ithe  methods  adopted  in  the  mining  of  the  metals, 
coal,  and  petroleum,  has  allowed  this  important  group 
of  minerals  to  remain  in  comparative  obscurity.  Dur- 
ing the  war  attention  was  temporarily  drawn  to  certain 
essential  minerals,  formerly  imported  in  large  quanti- 
ties, such  as  graphite  and  magnesite,  but  the  relative 
importance  of  the  whole  group  has  not  been  generally 
appreciated. 

Producers  of  most  of  the  non-metallic  minerals  and 
mineral  products  have  not  considered  themselves  pari 
of  the  mining  industry.  On  the  other  hand,  tew 
mining  engineers  have  any  real  knowledge  of  this  field. 
Mining  schools  and  colleges  pay  little  or  no  attention 
to  the  non-metallics.  But  their  mining  and  treatment 
are  as  truly  a  part  of  real  mining  and  metallurgy  as 
the  mining  and  the  subsequent  treatment  of  copper,  lead 
and  zinc. 

"Metallurgy"  of  Non-Metallics 

The  manufacture  of  lime  from  limestone,  of  cement 
from    limestone   and    clay,    of    glass    from    glass    sand. 
involves  the  use  of  many  machines  and  proces.ses  com- 
mon  to  metallurgj'   and   really  constitutes  the   "metal- 
lurgy" of  the   non-metallics.     The  mining  of  fluorspar 
or  limestone  underground  may  follow  the  same  methods 
as  the  mining  of  copper  or  coal;  the  open-pit  mining  of 
phosphate    rock    or   clay    is   closely    comparable    to   the 
open-pit    mining   of    iron ;    the   dredging    of    sand    and 
gravel  for  road  making  or  building  purposes  is  almost 
identical  with  the  dredging  of  gold-bearing  sand  and 
gravel.     The  washing   and   sizing  of   sand   and   gravel 
on  a  large  scale  constitutes  an  "ore"-dressing  problem 
of  magnitude.     Some   of  the  mills   used    in   producing 
crushed  stone  for  the  building  industry  have  a  larger 
capacity  in  tons  per  day   than   any   except   a   few   ore- 
dressing  plants.     Indeed,  in  the  mining  of  bauxite  the 
mining  of  the  metallics  and  the  non-metallics  incot  and 
merge,  for  l)auxite  may  be  used  as  an  ore  of  aluminum 
or  as  an  abrasive  or  refractory.     But  despite  this  very 
clcse  connection  there  is  available  very  little  literature 
dealing  with  the  engineering,  technical,  and  connnercial 
phases   of   the    non-metallics,    exceedingly    few    mining 
engineers  are  conversant  with  the  problems  in  this  field. 
and  great  wastes  and   inefliciencies  are  to  be  noted  in 
the  operation  of  mines  and  mills.     Of  course  this  does 
"<>l  apply  to  all  phases  of  all  the  non-metallics,   for  in 
certain   industries   mechanical    and   chemical   control    is 
excellent;  but  there  are  many  niills  which  are  very  good 
mechanicnlly  and  very  poor  nuMallurgieally. 

Though  there  is  i)robabl\'  a  l.irger  iiropurtion  of  small 
companicH  in  the  non-metallic  mineral   intluslries   than 


in  the  metallic  mineral  industries,  many  large  and  im- 
portant companies  are  engaged  in  operations  in  this 
field.  But  even  the  large  companies  often  use  as  poor 
mining  and  milling  methods  as  the  smaller  operations. 
Some  very  large  companies  have  found  from  experience 


t'.vi  I 
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that  "praetical"  managers  do  not  pay.  Often  manage- 
ment of  this  type  can  show  good  results  for  several 
years,  but  ultimately  engineering  inanagomcnt  is  neces- 
sary ami  the  rehabilitation  of  the  property  niay  be  very 
expensive. 

Some  idea  of  the  importance  of  this  group  of  minerals 
may  be  obtained  by  n  consideration  ot'  the  number  of 
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products  included  and  the  annual  value  of  such  products. 
The  most  important  non-metallic  minerals  and  mineral 
products  are  as  follows : 


Abrasive  materials 

Asbestos 

Asphalt 

Barytes,  strontium,   ami    litliiur 

minerals 
Bauxite 

Cement   materials 
Chalk 

Clay  and  clay  products 
Dolomite 
Feldspar 
Fluorspar 
Fuller's  eartli 
Glass  sand   and   glass 
Graphite 


Magnesite 

,\lioa 

.Mineral  pigments 

Phosphate   rock 

Potash  salts 

Salts  and  salines 

Sand  and  gravel 

.Sand-lime  brick 

Silica 

Slate 

Sodium  salts 

Stone 

Talc  and  soapstone 


The  number  of  minerals  actually  used  is  much  greater 
than  would  appear  from  the  above  tabulation,  for  min- 
eral pigments  include  ocher,  umber,  sienna,  mortar  col- 
ors, and  metallic  paints.  Stone  includes  marble,  granite, 
sandstone,  limestone,  and  other  building  stones.  The 
annual  value  of  the  above  products  produced  or  imported 
for  consumption  into  the  United  States  now  lies  some- 
where between  $800,000,000  and  $850,000,000.  Another 
tabulation  in  round  numbers  for  the  year  1916,  in  which 


liVi'SUM   QCAKKV    .\K.\K    .MOUND   HORSE.    .\E\'. 

are  not  included  all  of  the  inorganic  non-metallics  given 
in  the  above  list,  is  given  below: 

ANXUAI..  PRODUCTION  OF  U.   S.  IN   1916 

Inorganic   non-metalllcs    $.534,000,000 

Organic  non-metalllcs   $1,318,600,000 

Metals    1.661,400.0011       2.980,000.000 

Tota.1    $3,514,000,000 

From  this  it  appears  that  the  value  of  the  non- 
metallics  was  about  15.2  per  cent  of  the  total,  the  fuels 
:17.5  Tjer  cent  and  the  metals  47.3  per  cent;  or  the  ratio 
of  importance  was  as  1.0  to  2.5  to  3.1.  Expressed  as 
totals,  the  ratio  of  value  of  the  non-metallics  to  the 
value  of  all  other  mineral  products  is  as  1.0  is  to  5.6. 
This,  of  course,  is  only  an  approximate  figure,  but  it 
serves  to  show  the  relative  importance  of  this  group. 
If  non-metallic  mineral  products,  such  as  glass  from 
Klass  .sand,  were  included  in  the  above  tajjulation,  which 
gives  values  of  the  metals  and  not  the  ores,  the  non- 
metallics  would  represent  a  far  greater  sum. 

Assuming  that  the  ratio  of  1  to  5.6  is  fair,  it  would  lie 
only  reasonable  to  expect  that  mining  literature  should 
be  found  in  a  comparable  ratio,  that  our  mining  schools 
should  devote  a  reasonable  part  of  their  attention  to 
the  non-metallics,  and  that  consulting  engineers  familial- 
with  this  field  shf.iild  be  fairly  plentiful;  but  none  of 
these  rea.sonable  expectations  coincide  with  actual  ondi 


tions.  As  a  matter  of  fact,  the  literature  of  the  non- 
metallics  is  very  meager  and  is  mostly  geological  rather 
than  technological.  The  ratio  as  evidenced  by  literature 
would  seem  to  be  neai-er  1  to  50  than  1  to  5.6.  A  brief 
e.xamination  of  a  few  volumes  of  the  Transactions  of  the 
American  Institute  of  Mining  and  Metallurgical  Engi- 


1 

'.M-Al-ilM  IXi:   TPaPOI^I  NEAR  SENECA,   MO. 

neers  gave  ample  evidence  of  the  fact  that  the  ratio  of 
1  to  50  is  conservative. 

As  a  result  of  the  lack  of  engineering  knowledge  and 
absence  of  the  application  of  the  best  methods  of  busi- 
ness, the  mining  of  the  non-metallics  has  often  been 
wasteful,  inefficient,  uneconomical,  and  unsafe.  In  many 
operations  the  cream  has  been  skimmed  from  the  coun- 
try's deposits,  leaving  them  in  a  condition  which  will 
make  further  lecovery  expensive  or  impossible.  Already, 
the  country's  apparent  reserves  of  some  minerals,  which 
were  considered  inexhaustible  a  few  years  ago,  are  so 
low  as  to  cause  concern. 

Another  illustration  of  the  importance  of  the  non- 
metallics  which  may  be  of  significance  to  metal-mining 
engineers  is  the  fact  that  the  annual  value  of  inorganic 
ron-metallic  mineral  products  (exclusive  of  coal,  oil  and 
gas)  of  the  State  of  Pennsylvania  alone  in  1917  was 
greater  than  the  total  value  of  all  mineral  products,  in- 
cluding petroleum,  from  such  old  mining  states  as  Utah, 
Missouri,  Colorado,  Texas,  Nevada  and  Idaho. 

The  non-metallic  minerals  are  of  as  great  importance 
in  our  daily  life  as  are  the  metals,  for  they  form  the  basis 


of  our  chemical  aiui  building  industries  and  they  include 
the  raw  materials  used  in  the  construction  of  our  pave- 
ments and  highways,  docks,  breakwaters,  dams,  bridges, 
and  other  structures  relating  to  land  and  water  trans- 
I)ortation.  In  fact,  few  of  our  metals  could  be  produced 
without  non-metallic  mineral  refractories  or  electrodes. 
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Agriculture  is  dependent  for  fertilizers  upon  phosphate 
rock,  lime,  gypsum,  potash,  nitrates  and  other  non- 
rrtetallic  minerals  and  mineral  products. 

Distribution  of  Production  and  Consumption 

Mining  men  hold  a  rather  genei'al  impression  that 
the  most  important  producing  states  in  the  non-metallic 
field  are  the  old  Southern  States  of  Georgia.  Florida, 
Tennessee,  the  Carolinas,  Kentucky  and  others,  but  the 
actual  facts  show  quite  a  different  situation.  The  chart 
(Fig.  1),  plotted  from  totals  recalculated  from  figures 
published  by  the  U.  S.  Geological  Survey,  shows  the 
actual  distribution   of  production   for  the  first  thirty- 
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FK.;    1.      VAI.UE  OF   INORGANIC   NON-METALLIC    MFXRHM. 
production  of  U.  S.  in  1917 

eight  states.  From  this  chart  it  will  be  noted  that  the 
first  ten  states  include  none  of  the  Southern  States  and 
that  Vermont  and  Massachusetts  stand  ahead  of  Ala- 
bama and  the  Carolinas.  As  clay  products,  such  as  brick 
and  tile,  chinaware  and  porcelain,  are  included  in  the 
totals  in  Fig.  1,  and  the  propriety  of  such  inclusion  for 
this  purpose  might  be  questioned,  a  second  chart  (Fig. 
2)  has  been  prepared  omitting  both  clay  and  clay  prod- 
ucts. Though  this  omission  flattens  the  curve  somewhat 
at  its  upper  end,  and  causes  a  few  readjustments,  the 
order  in  the  main  is  relatively  little  changed. 

Another  fact  well  illustrated  by  these  charts  is  that 
there  are  many  states  not  ordinarily  considered  ruining 
states  which  are  really  of  considerable  impurtaiue  in 
the  mining  industry.  Many  of  them  have  no  mining 
laws,  and  inade(|uate  attention  to  safety  in  mirR's.  quar- 
ries and  mills  is  often  noted. 

Though  there  are  probably  large  deposits  of  non- 
metallic  minerals  in  many  of  the  Western  States,  pro- 
duction from  this  section  of  the  country  has  not  been 
large.  This  is  due  to  several  causes.  One  is  that  some 
of  the  materials  in  this  group,  such  as  sand  and  gravel, 
low-grade  .days,  and  cement  materials,  have  .h  small  unit 
value  and  a  wide  distril)Ution,  so  that  production  is 
localized  and  corresponds  roughly  to  the  distribution  of 
large  centers  of  population.  A  .second  reason  is  that 
Western  prospectors  are  not  as  familiar  with  l)arytes, 
asbestos,  talc,  and  fluorspar  as  they  are  with  the 
metallic  ores.  No  romantic  glamour  accompanies  the 
di.Hcovery  of  an  asbestos  deposit  as  in  the  discovery  of 
»  K'tlil  or  silver  deposit.  All  the  non-metallics  are  often 
thought  of  as  low  grade.  (Jround  feldspar  at  $:<<>  per 
•*>n  and  gravel  I'lioispar  at  .$25  per  ton  arc  not  t"  be 
scorned.  As  the  population  of  the  Western  State."* 
increases  and  manufacturing  industries  develop,  the 
non-metallicH  will  become  better  known  and  production 
in  the  West  is  Hure  to  increase. 


The  industries  which  consume  the  non-metallic  miner- 
als may  also  be  divided  into  two  groups.  As  has  been 
previously  shown,  such  lowrpriced  materials  as  sand 
and  gravel  and  brick  clay  must  be  used  close  to  their 
source,  and  consumption  is  largely  in  proportion  to 
population.  Such  materials  as  lime,  cement,  and  gypsum 
may  have  a  \A-ider  range  of  sale,  and  they  merge  into 
the  second  group  in  which  are  minerals  so  relatively 
scarce  that  centers  of  consumption  bear  little  relation 
to  centers  of  production.  For  example,  mica  is  mined, 
in  the  United  States,  chiefly  in  North  Carolina,  but  most 
of  it  is  used  in  the  large  cities  of  the  northeastern  part 
of  the  country,  where  electrical  equipment,  gas  lamp 
chimneys,  wall  paper,  and  lubricants  are  made.  As 
most  of  the  higher-grade  non-metallics  are  used  in  the 
chemical  and  manufacturing  industries,  the  centers  of 
consumption  naturally  lie  in  the  large  manufacturing 
cities  east  of  the  Mississippi  and  north  of  Virginia. 

The  geographical  Bflations  which  exist  between  pro- 
ducing and  consumi^  centers  of  some  non-metallics 
result  in  some  interesting  situations  which  are  not 
found  in  the  metals.  For  example,  talc  is  used  largely 
as  a  filler  in  paper  in  competition  with  English  clay. 
Competition  is  possible  both  on  the  basis  of  price  and 
on  that  of  results  obtained.  It  so  happens  that  the 
country's  largest  talc  deposits  are  in  the  states  of 
Vermont  and  New  York,  and  within  a  comparatively 
short  distance  of  some  of  the  largest  paper  mills  in  the 
country.  If  these  deposits  were  in  Colorado  instead  of 
in  the  East,  talc  probably  could  npt  compete  with  English 
cla.v,  and  the  talc  production  of  the  United  States  would 
be  but  a  small  fraction  of  its  present  size.  The  fact  that 
some  of  the  largest  domestic  manufacturing  centers  lie 
comparatively  close  to  the  Atlantic  seaboard  makes 
many  of  the  countiy's  non-metallic  minerals  particularly 
susceptible  to  completion  with  imported  materials. 
Thus,  without  a  protective  tariff  it  is  claimed  that 
barytes  from  Georgia  cannot  compete  in  eastern  mar- 
kets with  barytes  imported  from  Europe,  but  as  a  part 
of  the  barytes  mined  in  Missouri  is  not  dependent  upon 
eastern  markets,  Jlissouri  producers  are  not  as  inter- 
ested in  a  tariff.  Before  the  war,  domestic  fluorspar 
mined  in  Illinois  and  Kentuck\  could  not  compete  with 
imported  spar  east  of  Pittsburgh.  The  whole  question 
of  the  relation  between  producing  and  consuming  cen- 
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ters  am'  ;hepart  which  imports  play  is  one  wliicli  has 
not  received  aufflcioiu  attention  liy  either  producers  or 
consuni"  1^. 

It  i-  HI  unfortunate  fact  that  the  non-metallic  mineral 
industiir^  in  general  arc  not  in  as  advanced  a  stage 
of  (lr\.  lipment  as  the  metals  or  even  the  fuels.  Hoth 
of  thr  !:iMer  groups  o(  industries  have  emerged,  to  a 
larg"-  ^lent.  from  the  disorganized,  inellicient  stage 
whi.  '         now  occupied   !'>    many  of  \h>'  non-metallics. 
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The  large  companies  or  syndicates  which  control  most 
of  the  metal  mines  of  the  country  are  highly  organized, 
provided  with  ample  capital,  and  realize  the  economy  of 
employing  efficient  technical  talent  and  using  efficient 
methods  and  machines.  But  in  the  non-metallic  field 
the  engineer  is  continually  astonished  at  the  lack  of 
even  elementary  knowledge  of  technical  and  business 
principles  exhibited  by  fairly  large  producers.  One 
company  interested  in  several  different  non-metallics 
and  operating  several  mines  and  mills  has  never  em- 
ployed a  geologist,  a  surveyor,  a  mining  engineer  or  a 
chemist.  Another  large  company  operating  four  or 
five   mines   and    as    many    mills,    representing    a    large 


the  war  his  supplies  were  cut  off  and  he  was  forced  to 
use  domestic  clay.  After  many  tests  one  clay  was  found 
which  was  superior  to  the  imported  clay,  and  an  order 
was  placed.  On  receipt  of  the  shipment  part  of  the  clay 
corresponded  to  the  sample  and  part  was  entirely  un- 
suitable, but,  as  no  other  clay  was  available,  it  was 
necessary  to  place  subsequent  orders  for  the  same  mate- 
rial; but  shipments  continued  to  be  very  ununiform, 
cau.sing  much  loss  and  annoyance.  Eventually  it  wae 
discovered  that  the  good  clay  occurred  as  a  separate 
and  distinct  bed  which  could  be  mined  and  shipped 
separately.  When  the  producer  fully  understood  the 
consumer's  requirements  shipments  of  high-grade,  uni- 
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capital  investment,  had  never,  until  a  few  months  ago, 
had  a  mine  map  made,  and  had  not  heard  of  a  flow  sheet 
of  a  mill. 

Many  of  the  non-metallics  are  distributed  largely  by 
jobbers,  and  this  situation  has  a  bad  effect  on  both 
producers  and  consumers.  In  such  cases  producers  re- 
ceive little  for  their  products,  and,  as  they  usually  are 
not  familiar  with  the  consuming  industries,  they  cannot 
prepare  their  materials  most  advantageously  for  the 
intended  use.  This  often  results  in  haphazard  mining, 
skimming  the  cream,  and  leaving  the  lower-grade  mate- 
rial in  such  a  condition  that  later  recovery  is  difficult 
and  expensive.  In  some  operations  this  lower-grade 
material  could  be  used  advantageously  by  the  consuming 
indu.stries;  in  others  the  high-  and  low-grade  ore  could 
be  mined  together  and  a  marketable  grade  made  by 
concentration;  in  still  other  cases  the  low-grade  mate- 
rial could  be  s'ockpiled,  separately  from  the  wa.ste,  to  be 
later  concentrated  when  market  conditions  warranted. 

An  example  of  another  result  of  the  lack  of  close 
contact  between  r  roducer  and  consumer  is  afforded  by 
the  following  incident :  A  manufacturer  of  enameled 
kilchenware   formerly    used    imported   clay,    but   during 


form  material  resulted.  This  example  is  typical  of 
conditions  in  the  high-grade  clay  industry. 

Crude  feldspar  now  sells  for  $7.50  to  $14  per  ton 
(average  probably  about  $9)  and  ground  feldspar  for 
$17  to  $30  per  ton.  Much  of  the  feldspar  from  North 
Carolina  is  produced  by  farmers  and  shipped  in  crude 
form  to  companies  which  grind  and  market  it.  Only 
high-grade  spar  will  stand  high  freight  charges,  and 
the  lower-grade  sijar  is  put  on  the  waste  dump.  There 
can  be  little  profit  in  selling  crude  spar  at  $8  or  $9  per 
ton;  but,  after  adding  the  cost  of  grinding  and  freight, 
the  present  sale  price  should  allow  an  exceedingly  liberal 
profit.  The  miner  who  has  no  mill  is  thus  at  a  great 
disadvantage  and  can  hardly  be  blamed  for  saving  only 
the  best  and  most  easily  obtained  material.  This  situa- 
tion is  gradually  being  remedied  by  the  erection  of 
grinding  mills  at  or  near  the  mines  by  companies  which 
are  also  mine  owners. 

Another  phase  of  the  non-metallics  is  that  of  milliner- 
Milling  or  concentration  in  the  metallics  is  usually  done 
to  free  an  ore  from  its  impurities  and  produce  a  con- 
centrate which  is  later  smelted  or  treated  to  yield  a 
finished    product.      In    the    non-metallics,    milling    alone 
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often  n  uat  produce  a  finished  product.  In  other  words, 
t-he  chemical  properties  of  the  non-metallics  are  often 
unaltered  from  the  mine  to  the  finished  product.  In 
metallic  ore  concentration  differences  in  specific  gravity 
may  be  used  to  effect  separations;  but  in  the  non-metal- 
lics many  valuable  minerals  have  specific  gravities  verj- 
close  to  those  of  the  impurities.  Thus,  talc,  calcite, 
quartz,  and  feldspar  differ  little  in  specific  gravity.  It 
would  seem  reasonable  to  suppose  that  special  types  of 
machines  would  have  been  evolved  for  the  non-metallics. 
This  is  true  to  a  certain  extent,  but  too  little  attention 
has  been  given  this  subject,  and  too  often  machines 
used  in  metallic  ore  dressing  have  to  be  used,  though 
inefficiently,  for  the  non-metallics.  Probably  the  most 
common  process  used  in  the  non-metallics  that  is  not 
largely  used  in  the  metallics  is  dry  grinding  and  air 
separation.  In  the  milling  of  asbestos  special  fiberizing 
machinery  is  used.  In  the  milling  of  fluorspar  at  a  mine 
in  Canada  the  property  of  mineral  decrepitation  is  util- 
ized. Fluorspar  mi.xed  with  gangue  is  gently  heated 
to  the  point  at  which  it  decrepitates  or  flies  apart.  The 
gangue  minerals  at  this  temperature  are  unaffected,  and 
a  separation  is  made  by  screening. 

Imports  and  E.xports  Not  of  Much 
General  Influence 

Generally  speaking,  the  non-metallics  with  a  low  unit 
value  are  not  affected  by  imports  or  exports  except  near 
large  Atlantic  ports.  At  Atlantic  ports  imported  low- 
grade  material  often  comes  in  from  European  port,'^  as 
ballast  and  competes  successfully  with  domestic  prod- 
ucts. An  interesting  example  of  this  was  afforded  a 
year  or  so  ago  when  imported  sand  and  gravel  could 
be  bought  in  New  York  City  cheaper  than  domestic. 
A  short  distance  away  from  the  coast,  railway  freight 
costs  became  so  great  that  competition  of  this  nature 
is  impossible. 

Before  the  war,  European  production  costs  and  water 
freights  were  so  low  that  many  domestic  non-metallic 
products  could  not  compete  with  imported  material  in 
the  Eastern  States.  Where  the  chief  centers  of  con- 
sumption of  such  materials  were  in  the  East,  domestic 
products  had  difficulty  in  competing.  Examples  of  this 
condition  v.ere  barytes  and  barium  compounds,  fluor- 
-l>ar,  magiiesite,  and  high-grade  talc.  During  the  war 
imports  of  all  of  these  products  were  cut  off,  and  domes- 
tic production  increased  greatly.  Since  the  war,  im- 
ports in  all  cases  have  not  yet  returned  to  their  pre-war 
status,  but  domestic  freights  have  increased  and  water 
freights  are  decreasing.  Domestic  producers  of  several 
non-metallics  feel  that  unless  a  protective  tari.T  is 
imposed  they  will  not  be  able  eventually  to  compete  with 
imported  material. 

Another  class  of  non-metallics  comprises  th:it  in  which 
nre  such  minerals  as  asbestos  and  high-grade  lump 
cry.stalline  graphite.  These  minerals  the  United  States 
does  not  possess  either  in  sufficient  abundance  or  of 
HuftU-icnt  (juality  tn  .satisfy  the  needs  of  the  country,  and 
^noy  must  be  imported  regardless  of  cost  or  of  tariff. 
HomcHtif  sub.stilutes  may  be  developed  for  some  of 
tt'p.Hf  minerals,  but  the  count ry'.s  industries  will  prob- 
ably nlway.M  have  to  import  largo  quantities  of  some 
innterinls,  for  example  spinning-fiber  asbestos. 

Many  non-metallic  min.'rals  are  now  being  mined  in 
<:"M)Mla  and  Hhippod  into  the  United  States,  and  Cnnn- 
'lian  priiduction  of  many  materials  can  be  largely  ex- 
panded.    Uui  imports  from  Caniida  must  be  considered 


on  a  different  basis  from  imports  from  Europe,  Africa. 
Asia,  or  South  America.  Labor  costs  in  Canada  are 
about  the  same  as  in  this  countr\-,  business  conditions 
are  similar,  and  most  material  must  be  shipped  by  land 
freight  at  rates  about  the  same  as  in  the  United  States. 
Thus,  exclusive  of  a  tariff,  competition  is  on  an  equal 
footing;  engineering  ability  and  business  sagacity  are 
the  deciding  factors.  Furthermore,  many  deposits  in 
Canada  are  being  worked  by  capital  from  the  United 
States,  and  almost  the  entire  output  is  shipped  to  this 
country.  The  United  States  even  exports  to  Canada 
some  non-metallic  minerals  and  mineral  products  which 
are  or  could  be  produced  in  Canada. 

Our  hold  on  Canadian  trade,  and  the  possibility  of 
competition  both  with  Canada  and  with  other  countries. 
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aside  from  tariff  possibilities,  rests  upon  our  efficiency 
of  production  as  measured  by  production  costs,  uni- 
formity and  high  quality  of  products,  and  extension 
of  markets  and  uses.  More  research  work  must  be  done, 
capital  must  be  provided  for  consolidation  of  present 
enterprises  and  for  larger-scale  operations,  and  the 
need  for  engineering  talent  and  buair.ess  ability  must 
be  recognized.  If  our  domestic  resources  cannot  be 
utilized  wisely,  is  it  desirable  to  deplete  our  reserves 
by  the  exclusion  of  foreign  products?  Our  present 
shortage  of  petroleum  shows  the  folly  of  rapidly  ^^- 
pleting  our  resources  for  immediate  gain.  Ultimately 
we  may  become  dependent  upon  imports  anyway. 

METH0I5S  OF  Mining  anp  Milling  Requirk 
Careful  Planning 

Methods  of  mining  and  milling  some  non-metallics 
closely  resemble  those  used  in  metal  mining,  and  in 
others  methods  wholly  different  ar^  applied.  In  general, 
though,  mining  processes  and  those  of  recovery  are 
not  so  carefully  worked  out  and  are  not  so  efficient. 
For  example,  in  one  non-metallic  mineral  industry  most 
of  the  ore  is  obtained  b.\  uiulergrouml  mining,  but  in 
only  one  I'l-  two  mines  is  a  i-eal  mining  method  used. 
In  some  "i'  the  other  mines  practically  all  the  ore  is 
taken  in  l;irge  development  openings;  in  other  opera- 
tions the  mines  are  merely  irregular  holes  in  the  ground 
from  win.  h  the  best  ore  is  removed  as  encnuntored. 

The  .  u:irrying  of  limestone  for  cement  manufacture, 
for  lini.'.  agricultural  limestone  and  blast  furnace  llu\. 
and  I  In  Miiarrying  of  rojid  materials,  railroad  Imllast 
and  ( (  n.icte  aggregate,  often  closely  res  Mnbic  the  oi^-n- 
pit  mining  of  copper  or  iron  ore.  Hut  in  llic  nuarrying 
of  liiiiMinir  .stones  such  a.s  marble,  limoslonc  sandstone, 
and    ri.iniif    special    methods    and    machines    arc    used 
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which  find  no  counterpart  in  metal  mining.  Here  large 
blocks  of  stone  must  be  removed  from  the  ground  intact, 
and  most  of  the  quarrying  is  done  in  the  open,  though 
actual  underground  mines  are  operated  for  dimension 
stone. 

In  marble  and  limestone  quarrying  channeling 
machines  are  used  to  cut  out  large  blocks.  In  some 
marble  quarries  huge  blocks  are  cut  out  by  sawing  with 
a  moving  wire  fed  with  sharp  sand  as  an  abrasive. 
Granite  is  removed  in  blocks  by  taking  advantage  of 
joint  planes,  and  wedging  off  great  slabs  with  "plugs 
and  feathers."  Occasionally  machines  borrowed  from 
other  industries  are  used  successfully.  Thus,  coal- 
cutting  machines  have  been  jised  in  quarrying  limestone 
for  cement  manufacture.  The  "milling"  of  these  mate- 
rials consists  of  sawing  or  splitting  the  large  blocks  to 
exact  dimensions  and  the  surfacing,  grinding,  tooling, 
turning  or  polishing  of  the  blocks  to  give  the  desired 
finish. 

The  mining  of  sulphur  by  melting  with  water  under 
pressure  at  the  temperature  of  superheated  steam,  and 
pumping  the  molten  brimstone  to  the  surface,  and  the 
mining  of  salt  by  solution  and  pumping,  find  no  counter- 
part in  metal  mining.  But  the  recovery  of  sand  and 
gravel  by  dredging  and  the  mining  of  sand  by 
hydraulicking  and  sluicing  closely  resemble  methods  of 
placer  gold  mining.  The  methods  of  mining  and  milling 
of  fluorspar  in  some  districts  are  almost  identical  with 
metal-mining  processes,  for  shrinkage  stoping  is  used 
and  the  mills  employ  picking  belts,  jigs,  and  Wilfley 
tables. 

Many  of  the  non-metallics  find  their  principal  uses 
in  finely  pulverized  form.  Thus  barytes,  cement,  chalk 
(whiting),  clay  (chinaware  and  paper  clay),  feldspar, 
fluorspar  (except  gravel  spar),  fuller's  earth,  gypsum, 
limestone  (agricultural  and  other),  mineral  pigments, 
mineral  fillers,  phosphate  rock  (raw),  diatomaceous 
earth,  tripoli,  and  talc  are  all  marketed  either  wholly 
or  in  part  in  ground  form.  For  this  reason  methods 
of  dry  grinding  with  fine  screening  or  air  separation 
and  wet  grinding  with  water  classification  are  used  in 
the  milling  of  most  non-metallic  minerals.  Air  separa- 
tion is  probably  the  most  useful  process  which  has  been 
developed  in  this  field.  At  present  air  separation  can- 
not be  practiced  economically  to  produce  large  tonnages 
of  material  finer  than  200  mesh.  For  300  to  350  mesh 
or  finer  wet  grinding  and  water  classification  or  water 
"flotation,"  as  it  is  usually  called,  must  be  used;  but 
aid  separation  methods  are  constantly  being  improved, 
and  it  is  probable  that  finer  sizes  may  eventually  be 
separated  economically. 

In  many  instances  no  attention  has  been  given  to  the 
proper  proportioning  of  machine  capacities  in  mills. 
For  example,  one  talc  mill  had  a  very  small  jaw  crusher, 
fed  by  hand,  as  its  primary  breaker.  The  capacity  of 
the  rest  of  the  mill  was  several  times  the  capacity  of 
this  crusher.  Consequently,  most  of  the  mill  was  shut 
down  over  half  the  time  waiting  for  crushed  rock.  Even 
in  some  large  and  well-constructed  mills  the  efficient  use 
of  power,  proper  machine  drives,  and  the  best  methods 
of  transferring  ore  from  one  machine  to  another  have 
seemingly  received  no  attention.  In  some  industrial 
centers  such  as  New  York  City  there  are  a  number  of 
small  grinding  plants  which  are  run  only  intermittently. 
In  these  mills  ores  are  ground  to  order  in  small  lots, 
which  necessarily  often  results  in  high  costs  and  ununi- 
form  products. 


Many  plants  have  been  noted  in  which  expensive, 
efficient  machinery  has  been  installed,  but  the  machine 
drives,  general  layouts,  and  methods  of  elevating  and 
conveying  have  been  so  poor  that  the  general  efliciencies 
were  very  low.  A  gypsum  plant  was  recently  built  by 
a  company  which  had  been  very  successful  in  the  gypsum 
business.  The  latest  types  of  labor-saving  machinery 
were  installed,  and  an  effort  was  made  to  build  a  most 
modern  mill.  But  the  services  of  a  trained  engineer 
were  not  employed,  and  the  co-ordinating  details  were 
poorly  worked  out,  with  the  result  that  the  plant  was 
far  from  successful  and  many  thousands  of  dollars  were 
lost. 

Probably  the  most  important  result  of  poor  mining 
and  milling  practice  is  lack  of  a  uniform,  high  quality 
of  finished  products.  The  consuming  industries  are 
partly  to  blame  for  this  situation,  because  in  many 
instances  they  have  developed  no  standards  and  no 
series  of  uniform  tests  by  which  materials  may  be 
tested  and  compared.  In  fact,  even  the  properties  which 
materials  must  possess  for  some  uses  are  unknown  or 
are  subject  to  wide  divergence  of  opinion.  Materials 
submitted  are  tried  out  under  actual  commercial  condi- 
tions; if  the  finished  product  is  satisfactory  the  mate- 
rial is  considered  suitable.  But  if  the  finished  product 
is  not  good,  due  perhaps  to  the  material  under  test  and 
perhaps  to  other  factors,  the  material  is  condemned. 
Thus  the  producer  can  often  hardly  be  blamed  for  poor 
preparation  of  his  products,  as  he  has  no  means  of 
testing.  But  certain  tests  may  well  be  applied  which  are 
at  least  a  rough  check  on  uniformity.  Finely  pulverized 
material  may  be  frequently  tested  for  size  by  hand 
screening,  but,  unfortunately,  even  this  simple  test  is 
often  omitted.  Chemical  composition  may  be  checked 
accurately  by  analysis,  but  few  producers  of  the  non- 
metallics  maintain  chemical  laboratories. 

Domestic  materials  are  often  condemned  for  lack  of 
unifoi-mity  and  imported  materials  used  in  preference. 
Unfortunately,  it  is  or  has  been  true  that  in  many 
instances  foreign  producers  have  taken  greater  pains 
with  their  products  and  have  maintained  uniform  high 
quality  over  long  periods.  This  has  been  especially 
true  in  certain  grades  of  clays  and  mineral  pigments. 
American  producers  have  been  inclined  to  sacrifice 
quality  and  uniformity  to  quantity  and  speed  in  prepa- 
ration. 

To  place  the  mining  and  milling  of  the  non-metallics 
upon  a  sound,  eflicient  basis,  much  research  work  must 
be  done.  First,  simple  accurate  tests  must  be  devised 
for  the  determination  of  all  the  important  physical 
properties  of  the  major  non-metallics.  Second,  the 
properties  which  materials  must  possess  to  fit  them  for' 
various  uses  must  he  determined  in  terms  of  standard 
tests.  Third,  specifications  should  be  drawn  up  defining 
these  properties,  and  these  specifications  should  be  the 
basis  of  purchase  and  sale  of  non-metallic  mineral  prod- 
ucts. Only  in  this  way  can  the  efficient  domestic  pro- 
ducer protect  himself  from  foreign  competition  and 
price  cutting. by  irresponsible  domestic  producers;  and 
only  thus  can  the  consumer  be  assured  of  a  uniform 
and  constant  supply  nf  high-grade  material  at  a  reason- 
al)le  price.  Coal,  oil,  .md  metals  are  purchased  on  the 
basis  of  analysis  and  standard  tests,  but  many  of  our 
non-metallics  are  app;irently  bought  on  the  basifl  of 
friendship,   personal  ()i)inion,   prejudice,   or  sheer  luck. 

Some  of  the  non-metallic  industries  have  made  con- 
siderable progress  in  organization  and  in  improvements 
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in  methods  and  practices  within  the  last  few  years.  The 
industries  which  have  made  the  greatest  progress  are 
those  which  have  efficient  trade  associations.  Thus,  the 
Portland  Cement  Association,  the  Gypsum  Industries 
Association,  and  the  National  Lime  Association  have 
done  and  are  doing  very  good  work.  But  even  in  these 
industries  there  is  great  room  for  improvement.  For 
example,  the  more  general  use  of  trained  engineers  (not 
surveyors  alone)  in  the  quarrying  of  limestone  for 
cement  manufacture  would  be  very  beneficial.  In  other 
industries  progress  has  hardly  started;  but  the  realiza- 
tion that  a  great  change  is  necessary  and  inevitable  has 
begun  to  be  generally  felt.  Efficient  production  on  a 
small  scale  is  becoming  economically  impossible.  Large- 
scale  production  or  the  backing  of  a  large  amount  of 
capital  is  becoming  more  and  more  necessary. 

Present  tendencies  toward  the  development  of  more 
efficient  operations  are  in  several   different   directions, 


.METHOD  OF  FIXI.SHING  \  GRIXD.STONE.   OHIO 

and  it  is  difficult  to  see  which  will  prevail  or  which  is 
more  desirable  for  the  good  of  the  industries.  First, 
there  is  the  tendency  toward  consolidation  of  many  small 
companies  into  a  few  large  corporations.  This  is  well 
illustrated  by  the  gypsum  industry.  Second,  there  is 
the  tendency  toward  betterment  of  methods  and  busi- 
ness conditions  of  individual  companies,  both  large  and 
small,  by  co-operative  effort  through  associations.  This 
is  illustrated  by  the  lime  industry  acting  through  the 
National  Lime  Association.  Third,  there  is  a  pro- 
nounced tendency  for  consuming  industries  to  own 
their  own  sources  of  raw  materials  and  oporale  their 
own  mines.  This  is  illustrated  by  the  action  of  paper 
companies,  both  individually  and  co-operatively,  in  pur- 
chasing clay  mines  and  limestone  quarries;  and  by 
chemical  companies  which  produce  their  own  limestone 
and  other  raw  materials.  The  Ea.stern  Potash  Corpora- 
tion will  require  large  quantities  of  lime  in  its  proceaaes, 
and  is  now  installing  at  New  Brunswick,  X.  .1.,  a  lime 
plant,  capable  of  producing  1,000  tons  of  lime  per  day, 
which  will  be  the  largest  lime  plant  in  the  world. 
Fourth,  there  is  a  tendency  toward  the  formation  of 
companies  to  produce  a  variety  of  non-met atlic  mineral 
products  which  are  shipped  in  the  crude  and  milled  or 
prepared  in  centralized  mills  near  centers  of  consump- 
tion. Several  companies  of  this  type  are  now  operating, 
hut  they  are  not  yet  sufficiently  large  to  justify  draw- 
Injf  conclusions  as  to  their  ultimate  influence. 

At  present  it  seems  as  though  the  third  tendency  is 
most  pronounced,  but  it  is  (piestionable  as  to  whether 
thi.M  method  of  progress  will  be  most  beneficial  to  the 
non-metallic  mineral  industries  in  general.  The  ten- 
denry   for  consuming   industries   to   ftc(|uln'   their  own 


sources  of  raw  materials  has  become  of  importance  only 
within  the  last  few  days.  This  has  been  due  in  large 
part  to  the  fact  that  the  production  of  many  non-metal- 
lies  has  been  unsteady  and  the  supply  unreliable,  rather 
than  to  dissatisfaction  as  to  price.  In  fact,  many  com- 
panies have  turned  to  this  means  of  insuring  a  steady 
supply  rather  reluctantly.  It  would  seem  reasonable 
to  suppose  that  a  large  independent  company  could 
produce  lime,  for  example,  on  a  large  scale  more  effi- 
ciently and  cheaply  than  could  a  consuming  company 
operating  its  own  lime  plant.  This  would  undoubtedly 
be  true  if  the  independent  companies  utilized  the  best 
methods  of  mining  and  preparation.  But  in  most  in- 
stances the  consumer-controlled  properties  have  been 
equipped  and  operated  more  efficiently  than  the  inde- 
pendent properties,  because  usually  only  large  consum- 
ing companies  can  acquire  mining  properties,  and  they 
not  only  have  plenty  of  capital  but  value  engineering 
advice  and  efficient  operation. 

New  uses  for  the  non-metallics  are  constantly  being 
found.  In  some  industries  search  for  such  new  applica- 
tions is  very  active,  and  in  others  little  attention  has 
been  given  to  this  important  work.  In  general,  the 
development  of  new  uses  and  markets  is  very  desirable 
and  should  be  extended,  but  it  is  a  waste  of  time  and 
energy  to  attempt  to  substitute  one  material  for  another 
unless  such  substitution  results  in  a  better  or  a  cheaper 
product.  It  is  also  an  unwise  and  shortsighted  policy 
to  seek  new  uses  for  a  mineral  product  of  which  our 
supply  is  very  limited  and  which  is  an  absolute  essential 
in  industries  now  established.  Thus,  though  an  exten- 
sion of  the  uses  of  lime  or  cement  is  justified  and  desir- 
able, the  desirability  of  actively  seeking  new  uses  for 
spinning  fiber  asbestos  is  at  least  questionable. 

In  order  that  the  non-metallic  minerals  may  be  pro- 
duced and  utilized  with  greater  efficiency,  intelligence, 
and  profit,  much  work  must  be  done  along  several  dif- 
ferent lines.  First,  research  must  be  undertaken  to 
determine  exact  physical  and  chemical  properties  of 
non-metallic  mineral  materials  for  various  uses,  to 
devise  simple  and  uniform  methods  of  testing  for  these 
properties,  and  to  set  up  specifications  based  upon  such 
tests.  Second,  studies  must  be  made  of  methods  of 
mining,  and  of  machines  and  processes  for  the  prepara- 
tion of  the  non-metallics,  in  order  to  produce  uniform 
materials  of  standard  grades  at  a  reasonable  cost  and 
with  a  minimum  of  waste.  Third,  the  importance  of 
the  non-metallics,  the  need  for  research  and  engineering 
work,  the  possibilities  of  expansion  of  markets  through 
extending  the  use  for  materials  now  mined  and  through 
development  of  uses  for  materials  not  now  utilized,  and 
the  attractiveness  of  the  non-metallics  as  a  field  for 
investment,  must  be  clearly  and  forcibly  brought  out 
through  extensive  educational  publicity. 

Publicity  work  will  probably  have  both  to  precede 
and  to  supplement  re.search  and  engineering  studies,  in 
order  th.n  capital  may  be  made  available  and  the  indus- 
tries convinced  of  the  need  for  and  the  value  of  such 
reseanli.  As  .soon  as  it  is  recognized  that  the  non- 
metallii  s  offer  as  attractive  and  a  more  stable  field  for 
invest Mient  than  tlu'  metallics.  capital  will  be  forthcom- 
ing jitid  funds  will  be  available  for  research  and  inves- 
tigation, for  efliilent  e<iuippiiig  and  man;igement  of 
mines  and  mills,  and  for  intelligent  sales  engineering. 
Above  all,  the  need  for  adequate  capitalization,  sound 
maiiajremcnt,  and  capable  engineering  in  the  mining, 
preparation  and  utilization  of  the  non-metallics  must 
l)e  ii'i-ognized. 
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GENERAL  VIEW  OF  HOISTING  AND  MILLING  PLANT.   FAIRVIEW  FLUORSPAR  &  LEAD  CO. 


The  Mining  and  Milling  of  Fluorspar 

In  the  Fairview,  Illinois,  District  Fissure  Veins  Containing  Fluorspar  Are  Mined 
Principally  by  the  Shrinkage  System — Owing  to  Flooding  From  High  Water  in  the 
Ohio  River,  a  System  of  Bulkheading  Has  Been  Adopted  That  Facilitates  Unwatering 

BY  J.  M.  Blayney,  Jr. 

President,  Fairview  Fluorspar  &  Lead  Co. 
Written  for  Engineering  and  Mining  Journal 


EIGHTY-FIVE  PER  CENT  of  the  fluorspar  pro- 
duction in  the  United  States  is  ^Id  in  the  form 
of  washed  gravel  fluor.spar,  and  rfe  used  as  a  flux 
in  the  manufacture  of  open-hearth  steel.  It  is  usually 
under  S  in.  in  size,  and  is  generally  sold  on  a  basis  of 
85  per  cent  CaF,  and  6  per  cent  silica  (SiO,).  There 
is  a  high-grade  produce  generally  known  as  "acid"  fluor- 
spar, sold  either  in  lump  form  or  pulverized,  which  is 
used  in  the  manufacture  of  hydrofluoric  acid,  and  is 
usually  guaranteed  to  contain  not  less  than  98  per  cent 
CaP\  and  not  over  1  per  cent  SiO^.  Another  grade  of 
ground  fluorspar  analyzing  92  per  cent  to  98  per  cent 
CaF,  and  from  1  per  cent  to  4  per  cent  SiO,  is  used 
by  the  manufacturers  of  opalescent  glass,  sanitary  and 
enameled  ware. 

Other  metallurgical  uses  of  fluorspar  consist  in  the 
extraction  of  aluminum  from  bauxite  ore,  in  smelting 
gold,  silver  and  copper  ores,  in  refining  copper,  in  the 
electrolytic  refining  of  antimony  and  lead,  in  the  manu- 
facture of  ferro-alloys,  in  the  electric  furnace,  and  in 
the  recovery  of  byproduct  potash  from  Portland  cement 
kilns.  Clear,  flawless  crystals  of  fluor.spar  are  much  in 
demand  for  use  in  len.ses  of  optical  instruments.     Most 


of  the  fluorspar  sold  in  the  United  States  is  purchased 
f.o.b.  shipping  point,  and  is  marketed  through  estab- 
lished selling  agencies,  or  through  brokers. 

Illinois  Producks  Bulk  of  Domestic  Fluorspar 

More  than  70  per  cent  of  the  total  amount  of  fluor- 
spar mined  in  the  United  States  comes  from  Hardin 
County,  in  southern  Illinois,  near  the  Ohio  River  and 
about  one  hundred  miles  above  the  junction  between  the 
Ohio  and  Mississippi  rivers.  Nearly  all  of  this  is  mined 
by  two  companies  from  the  Fairview-Rosiclare  vein  and 
the  Blue  Diggings  vein.  These  mines  have  direct  rail- 
road connection,  the  shipping  point  being  Rosiview,  111. 

About  20  per  cent  of  the  domestic  production  comes 
from  numerous  scattered  mines  in  Crittenden  County, 
Ky.,  just  across  the  Ohio  River  from  Hardin  County,  111. 
These  mines  are  all  small  in  comparison  with  the  opera- 
tions on  the  Fairview-Rosiclare  vein,  and  only  two  of 
Ihem  have  a  railroad  connection.  Most  of  the  others 
are  from  three  to  fourteen  miles  from  a  railroad  ship- 
ping point.  The  fluorspar  produced  and  all  mine  sup- 
plies must  be  hauled  over  poor  dirt  roads,  impassable 
during  about  five  months  of  each  year.     The  shiiiping 
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points  are  Marion,  Mexico,  and  Crayne,  Ky.  During  the 
years  1914  to  1919  indusive,  the  total  domestic  produc- 
tion amounted  to  992,437  tons,  of  which,  according  to 
Government  records,  the  Illinois-Kentucky  field  produced 
slightly  over  89  per  cent.  During  these  same  years, 
Colorado  produced  about  8  per  cent,  the  small  amount 
remaining  being  mined  in  the  states  of  New  Mexico, 
Arizona,  New  Hampshire,  Utah,  and  Washington. 

In  the  early  days  of  the  fluorspar  industry  in  the 
United  States,  gravel  fluorspar  imported  from  England 
was  a  source  of  serious  competition  to  domestic  pro- 
ducers. The  English  supply  was  not  mined,  but  was 
hand-picked  from  abandoned  dumps  of  lead  mines, 
principally  in  Derbyshire  and  Durham.  As  these  dumps 
neared  exhaustion,  the  supply  from  England  declined, 
and  imports  fell  steadily  from  42,488  long  tons  in  1910, 
to  10,205  long  tons  in  1914,  at  which  figure  it  ap- 
proximately remained  during  the  period  from  1914  to 
1919.  In  the  first  ten  months  of  1920,  19,834  long  tons 
was  imported.  The  English  fluorspar  is  not  guaranteed 
to  analyze  more  than  70  per  cent  CaF,,  and  runs  very 
high  in  silica. 

Fluorspar  Deposits  Occur  Mainly  in  Fissure  Veins 

Nearly  all  of  the  fluorspar  in  the  United  States  occurs 
in  fissure  veins.  The  largest  deposit  yet  discovered, 
known  as  the  "Fairview-Rosiclaire"  vein,  situated  in 
Hardin  County,  111.,  occurs  in  a  true  fault  fissure.  The 
country  rock  forming  the  walls  is  limestone  and  sand- 
stone, and  the  throw  of  the  fault  varies  from  60  to  20il 
ft.  The  pitch  of  the  vein  approaches  the  vertical  and  is 
seldom  less  than  70  deg.  from  the  horizontal.  The 
strike  is  approximately  north  and  south.  The  fluorspar 
occurs  in  lenticular  masses  in  the  vein,  which  piiKlies 
laterally  and  vertically.  At  some  places  in  the  vein  the 
fluorspar  outcrops  on  the  surface;  at  other  places  it  is 
some  distance  below  the  surface. 

Usually,  the  gangue  is  calcite  and  what  is  known  as 
"mill  grit,"  which  in  its  origin  is  sandstone  and  lime- 
stone (generally  the  latter)  and  carries  a  small  pet- 
cent  of  lead  and  zinc.  The  widest  shoots  of  the  ore  sel- 
dom exceed  30  ft.  and  the  ore  is  usually  not  worked 
narrower  than  2  ft.,  although  it  is  sometimes  advan- 
tageous to  mine  narrower  streaks  in  the  process  of 
development  work.  The  quality  of  the  spar  also  varies 
largely,  but  apparently  does  not  depend  on  the  country 
rock  forming  the  walls.  Often  high-grade  spar  is  found 
between  sandstone  walls  or  between  limestone  walls,  or 
where  one  wall  is  limestone  and  the  other  sandstone. 

A  selvage  of  rotten  shale  often  occurs  between  the 
ore  and  the  wall,  and  in  several  Kentucky  mines  this 
is  20  to  30  ft.  thick;  but  generally  on  the  Fairview- 
Ro.siclare  vein  it  is  not  more  than  a  few  inches  in  thick- 
ne^■9.  As  a  rule  it  may  be  staled  that  fluorsiiar  decreases 
in  quantity  wilh  depth,  the  fault  cither  pinching  or  the 
vein  matter  l)eing  replaced  by  calcite.  In  several  of  the 
mines  on  the  Fairvievv-Rosiclare  and  Blue  Diggings 
vein.H  this  occurs  between  400  and  500  ft.  Some  part.s  of 
thcHc  veins  carry  30  ft.  of  calcite  at  a  depth  of  400  ft. 
and  no  Huorspar,  and  there  are  other  places  where  fluor- 
.•"linr  hiiH  boon  mined  to  a  depth  of  GOO  ft.  and  is  still  of 
srood  quality  and  width,  although  not  so  wide  as  the 
ore  in  the  same  body  at  higher  levels. 

RULKIIEADING   FACILITATES  UNWATKRINC, 

All  iif  the  producing  mines  on  the  Fairview-Rosiclarc 
vein  arc  .subject  to  floodinK  from  high  water  in  the 
Ohio  River.     The  water  enters  the  workings  through 


underground  fissures  in  the  rock.  Formerly  it  was  the 
practice  to  sink  the  shafts  on  the  vein.  In  such  opera- 
tions, when  the  mine  flooded  the  shaft  was  also  flooded, 
and  underground  pumps  were  useless  for  the  purpose  of 
unwatering,  which  had  to  be  accomplished  from  the 
surface  by  means  of  a  sinker  pump,  sometimes  assisted 
by  an  air  lift  or  bailing,  a  slow  and  expensive  process 
and  resulting  in  long  interruptions  to  production. 

The  last  two  shafts  sunk  by  the  Faii-view  Fluorspar  & 
Lead  Co.  are  unique  in  the  fluorspar  district  in  that  they 
w-ere  sunk  some  distance  off  the  vein  in  the  solid  countiy 
rock,  which  is  practically  water-tight,  and  crosscuts 
were  driven  from  the  shaft  to  the  vein.  In  the  crosscuts, 
still  in  the  country  rock,  heavy  reinforced  concrete  bulk- 
heads are  built,  and  these  are  fitted  with  suitable  heavy 
steel  doors.  The  concrete  bulkhead  on  the  500-ft.  level  at 
the  Good  Hope  mine  of  the  Fairview  Fluorspar  &  Lead 
Co.  is  shown  in  an  accompanying  illustration.  During 
the  time  that  the  mine  is  in  operation  the  steel  doors  are 
kept  open.  Whenever  the  river  reaches  a  point  where 
the  flooding  of  the  mine  is  threatened,  the  steel  doors 
are  closed  and  only  the  shafts  are  kept  clear  of  water. 


CO.\CKETE  BULKHEAD  ON    uOO-KT.   LEVEL  OF   GOOD 
HOPE  MINE 

The  bulkheads  are  equipped  with  suitable  water  pipes 
and  valves,  so  that  when  the  river  recedes  these  valves 
can  be  opened  and  the  water  permitted  to  flow  to  the 
station  pumps,  situated  near  the  shaft.  This  system 
permits  the  use  of  heavy  pumping  eiiuipment  and  greatly 
facilitates  the  unwatering  of  the  mines.  The  Good  Hope 
mine  of  the  Fairview  Fluorspar  &  Lead  Co.,  which 
re«iuired  six  months  to  unwatcr  by  the  old  system,  was 
recently  unwatered  in  ten  days  by  the  new  method.  The 
pum|iing  equiimient  on  the  500-ft.  level  in  the  Good  Hope 
mine  is  capable  of  handling  between  3,500  and  4,000  gal, 
of  water  per  minute,  being  equipped  with  three  units, 
i.e.,  one  l.".00-gal.,  500-ft.  lift  Cameron  centrifugal 
pump,  whirli  on  actual  test  delivered  1.500  gal.  per 
minute;  one  compound  Worthington  reciprocating  pump, 
1,300-gai.  lapacity,  500-ft.  lift;  and  one  compound 
Prescott  luinip.  1,000  gal.  capacity.  500-ft.  lift. 

The  KNlension  mine  of  the  Fairview  Fluorspar  &  Lead 
Co.  on  (he  same  vein  is  operated  through  a  shaft 
aimilarl.N  situated  and  equipped,  and  has  practically  the 
sanu>  pimping  capacity.  No  other  mines  in  the  IlUnois- 
KcntU(K\  llu()r.spar  district  are  thus  protected  against 
long  |i('iio(ls  of  interrupted  production  <luo  to  the  flood- 
ing of  I  lie  mines. 
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PUMPING  STATION  AT  500-FT.  LEVEL,  OF  GOOD 
HOPE  MINE 

All  of  the  mines  on  the  Fairview-Rosiclare  vein  pump 
from  600  to  1,200  gal.  per  minute.  The  frontispiece  of 
this  issue  shows  normal  water  entering  at  the  face  of 
the  500-ft.  level  in  the  Good  Hope  mine  at  the  rate  of 
1,100  gal.  per  minute. 

Shrinkage  System  Generally  Employed 

The  shrinkage  system  of  mining  is  followed  by  the 
Fairview  Fluorspar  &  Lead  Co.  and  by  the  Rosiclare 
Lead  &  Fluorspar  Mining  Co.,  although  some  under- 
hand stoping  is  done.  Levels  are  driven  on  the  vein  at 
intervals  of  100  ft.  in  depth,  and  are  usually  carried 
about  14  ft.  high  when  the  drift  is  in  fluorspar.  Di-ifts 
driven  through  pinches  in  the  vein  are  usually  carried 
6  to  8  ft.  wide  and  8  ft.  high,  but  when  driven  in  ore,  the 
drift  is  carried  the  full  width  of  the  vein.  The  levels 
are  then  stulled  over  at  a  height  of  about  8  ft.,  and  bins 
are  placed  between  the  stulls  at  approximately  10-ft. 
centers. 

The  stulls  are  poled  over,  leaving  openings  for  the 
bins.  The  fluorspar  is  then  broken  and  drawn  through 
the  bins  into  tram  cars,  generally  mule  or  motor  driven, 
and  conveyed  to  the  shaft,  where  the  ore  is  dumped 
through  a  grizzly,  which  is  made  of  railroad  irons  set 
at  about  six-inch  openings,  into  a  skip  bin  holding 
from  ten  to  fifty  tons.  From  the  bin  it  is  drawn  into 
li-ton  skips  and  hoisted  in  balance  to  the  surface  bin. 
The  shafts  are  three-compartment,  5  ft.  x  16  ft.  to  20  ft., 
two  compartments  carrying  the  skips  and  cages,  the 
third  compartment  containing  the  ladderway,  steam, 
air  and  water  lines. 

Milling  Methods  Follow  Uniform  Practice 

The  following  method  of  milling  is  practiced  by  the 
Fairview  Fluorspar  &  Lead  Co.  at  Rosiview,  111.,  a  general 
view  of  the  milling  plant  being  shown  in  an  accompany- 
ing illustration.  The  ore  generally  carries,  as  hoisted, 
from  10  to  30  per  cent  waste,  and  is  passed  over  a 
washer  of  special  design.  A  portion  of  this  washer  is 
perforated  with  round  3-in.  holes,  the  iindersize  from 
the  washer  passing  directly  to  the  rolls.  The  oversize  is 
delivered  to  a  picking  belt  about  50-ft.  long,  and  24  in. 
wide,  which  travels  at  a  .speed  of  25  to  40  ft.  per  minute, 
the  pickers  standing  on  each  side. 

As  the  ore  passes  over  the  belt,  waste,  a  certain 
amount  of  high-grade  .spar,  and  a  type  of  closely  dis- 
seminated lead  and  zinc  ore  are  removed.  The  high- 
grade  spar  80  removed  is  then  either  shipped  in  lump 
as  acid  spar,  or  pulverized  through  a  Griffin  mill  and 


shipped  in  bags  or  barrels.  The  closely  disseminated 
lead  and  zinc  ore  is  removed  for  treatment  in  a  separate 
mill.  The  ore  remaining  on  the  belt  is  discharged  into 
a  rock  crusher,  from  which  it  passes  through  a  set  of 
rolls,  thence  through  trommel  screens  and  classifiers  to 
the  jigs.  The  jig  product,  in  the  form  of  gravel  fluor- 
spar, is  delivered  to  a  large,  reinforced  concrete  bin, 
from  which,  after  draining,  it  is  loaded  into  railroad 
cars  for  shipment  to  the  steel  mills.  The  finer  material 
from  the  classifiers  and  from  the  jigs  (after  reclassifica- 
tion) passes  over  concentrating  tables,  where  further 
separation  is  made. 

Lead  and  Silver  Byproducts 

A  lead  concentrate  analyzing  from  75  to  80  per  cent 
is  also  produced  on  the  jigs  and  tables,  and  this  lead  con- 
centrate, which  at  Fairview  varies  from  1  to  2  per 
cent  of  the  crude  ore  hoisted,  carries  seven  to  eight 
ounces  of  silver  per  ton.  The  tailings  from  the  jigs  are 
allowed  to  accumulate  on  a  tailing  dump,  and  either 
sluiced  out  with  water  or  rehandled  v^ith  a  locomotive 
ci'ane.  The  limestone  waste  from  the  picking  belt  is 
delivered  to  a  separate  mill,  where  it  is  converted  into 
agricultural  limestone. 

In  the  Kentucky  district  in  Crittenden  County,  the 
orebodies  are  much  narrower  and  shorter  than  those 
on  the  Fairview-Rosiclare  and  Blue  Diggings  veins  in 
Hardin  County,  111.,  and  the  pinches  are  much  longer. 
The  largest  producing  mines  in  Kentucky  are  the 
Franklin  mine,  owned  by  the  Fairview  Fluorspar  & 
Lead  Co.;  the  Mary  Belle  mine,  owned  by  the  Kentucky 
Fluorspar  Co. ;  and  the  Haffaw  mine,  owned  by  the 
Aluminum  Ore  Co.  The  first  two  are  on  the  Franklin- 
Mary  Belle  vein,  about  ten  miles  southeast  of  the  mines 
on  the  Fairview-Rosiclare  vein  in  Hardin  County,  111. 
The  Haffaw  mine  is  on  the  Tabb  vein  near  Mexico,  Ky., 
and  about  ten  miles  south  of  the  Franklin  and  Mary 
Belle  mines.  The  Tabb  vein  is  quite  different  from  the 
three  others  above  mentioned,  and  is  apparently  a  series 
of  faults,  sometimes  parallel  and  close  together,  at  other 
times  diverging  and  several  hundred  feet  apart. 

The  surface  rock,  which  is  a  flinty  limestone  and 
quartzite,  seems  to  have  weathered  very  much,  and  the 
orebodies  have  .settled  on  themselves  in  places,  making 
them  wide,  with  most  of  the  ore  disintegrated  to  gravel 
size.  The  Haffaw  mine  on  this  vein  has  an  orebody 
which  at  a  depth  of  about  80  ft.  is  from  75  to  100  ft. 
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wide,  and  of  good  quality.  Development  work  to  date 
on  -the  Tabb  vein  indicates  that  the  orebodies  do  not 
extend  as  deep  as  on  the  veins  described  above,  and 
often  when  solid  formation  is  struck  at  the  bottom  of 
the  gravel  fluorspar  chutes,  the  veins  are  small  and 
filled  with  shale  or  calcite  and  contain  no  recoverable 
fluorspar. 

Milling  in  the  Kentucky  district  ranges  from  a  crude 
log  washer  to  a  complete  concentrating  plant  patterned 
after  the  larger  mills  in  the  Illinois  field.  Most  of  the 
mines  are  not  large  enough  to  justify  independent  mills. 
The  only  mines  having  complete  milling  plants  are  the 
Franklin,  the  Haffaw,  and  the  Keystone  (near  Mexico, 
Ky.).  The  Kentucky  Fluorspar  Co.  and  the  Roberts 
Fluorspar  Co.  have  concentrating  plants  at  Marion,  Ky., 
to  which  the  product  of  various  mines  is  hauled  and 
milled. 

Alunite  in  South  Central  Texas 

By  J.  G.  Braun 

Written  for  Engineering  and  Mining  Journal 

ABOUT  thirty  miles  southeasterly  from  San  Antonio, 
L  Tex.,  in  what  appears  to  be  a  disintegrated  "tra- 
chyte," irregular  deposits  of  alunite  occur.  The  mineral 
is  in  two  forms.  One  is  rather  soft,  white  and  somewhat 
stained  by  iron.  Outwardly  it  resembles  chalk,  and  has 
been  used  as  such  by  the  school  children  in  the  neigh- 
boring county  schoolhouses  for  many  years.  This 
variety  contains  approximately  12  per  cent  silica  and 
from  a  trace  to  0.6  per  cent  of  iron  oxides;  probably, 
also,  basic  sulphates  of  iron.  The  other  is  more  com- 
pact (cannot  be  used  on  the  blackboard  like  chalk),  snow 
white,  free  from  iron  and  contains  only  2.5  per  cent 
silica. 

I  know  of  three  outcrops  of  the  mineral.  They  are 
from  six  to  twelve  miles  apart,  and,  judging  from  the 
way  they  occur,  as  well  as  from  general  surface  appear- 
ances (numerous  outcrops  of  the  decomposed  "tra- 
chyte"), there  should  be  more  of  the  mineral  below  the 
surface.  I  have  named  the  area  the  "alunite  district." 
The  outcrop  of  the  snow-white,  high-grade  variety  cov- 
ers approximately  twenty  acres  and  has  the  composition 
given  in  Table  I. 

TABI.K  I.     HANGE   IN  COMPOSITION  OF  WHITE  VAKIKTV  i>K 
ALUNITE 

I'cr  Cent 

Silica  (SiOj) 2 . 5  to    2.7 

Water  ( HiO) 1 4 . 0  to  1 3 .  6 

Sulphuric  anhydride  (SO3) 36. 5  to  37. 0 

Alumina  (A  1K)8) 34 . 5  to  34 . 4 

Potash  (KiO) 1 1 . 2  to  10. 8 

Soda  (NnjO) 0.2  to    0  6 

Undotcniiinod I.lto    0.9 

The  other  variety  has  a  similar  composition,  but  con- 
tains 12  per  cent  silica,  only  8.5  per  cent  potash,  about  2 
per  cent  soda  and  small  quantities  of  iron.  This  variety 
can  also  be  obtained  by  washing  the  decomposed  "tra- 
chyte," through  which  it  appears  to  be  disseminated  in 
the  form  of  fine  grains,  apparently  replacing  the  original 
feldspar  of  the  rock.  Wherever  this  replacement  has 
occurred,  the  "trachyte"  is  of  a  light,  whitish  color. 

In  the  examination  of  the  mineral  I  have  nia<le  lalio- 
rutory  tests  on  lOO-gm.  samples.  The  result  "1"  the  first 
test  was  that  the  potash  alum  rrystalii/ed  out  while  the 
aluminum  sulphate  remained  in  solution,  which  was  later 
evaporated  to  its  solidification  point.  The  potash  alum 
nntiirnlly  contained  the  silica,  which  was  removed  by 
re.soiution  and  filtration.  The  rccrystailized  salt  passed 
ordiiinry  teats  for  purity.     The  aluminum  sulphate  waa 


iron  free,  but  that  was  due  to  the  fact  that  I  had  used 
the  high-grade  mineral  as  well  as  c.p.  sulphuric  acid  in 
the  test. 

The  result  of  this  second  test  is  given  in  Table  II. 

TABLE  II.    APPROXIMATE  ANALYSIS  OF  END  PRODUCTS 
No.  2  TEST 

Loss  on  ignition  (water  and  the  greater  part  of  the  SOs) 42 . 0 

Water-soluble  alkalies  ( about  95  per  cent  K2SO4) 19.2 

Residual  alumina,  containing  the  2.5  per  cent  silica  (by  diff.) 38.8 

This  experiment  indicates  a  high  recovery  of  the  potas- 
sium sulphate  contained  in  the  mineral.  The  mineral  was 
powdered  to  pass  a  100-mesh  screen  previous  to  roast- 
ing, and  subsequently  treated  with  two  washes  of  hot 
water.  Tests  to  convert  the  residual  alumina  into  ultra- 
marine with  cobalt  proved  successful  with  respect  to 
color,  but  I  did  not  go  into  further  detail. 

Apparently  there  is  a  large  tonnage  of  the  mineral  in 
the  district,  but,  owing  to  lack  of  time  and  of  funds  for 
purposes  of  investigation,  I  have  been  unable  to  arrive 
at  a  definite  figure. 

Dana  states  that  the  mineral  occurs  in  fissures  in 
trachyte  and  allied  rocks.  The  district  in  which  the 
alunite  is  found  is  altered  and  level.  Excavations  will 
have  to  be  made  before  it  can  be  determined  as  to 
whether  the  deposits  are  commercially  workable  or  not. 
I  am  strongly  inclined  to  believe  that  they  are,  but  have 
no  proof  to  that  effect. 


The  Second-Foot  of  Water 

"Second-foot,"  as  defined  by  the  U.  S.  Geological 
Survey,  is  an  abbreviation  for  cubic  foot  per  second 
and  is  the  unit  for  measuring  the  rate  of  discharge  of 
water  flowing  in  a  stream  one  foot  wide  and  one  foot 
deep  at  a  rate  of  one  foot  per  second.  It  is  generally 
used  as  a  fundamental  unit  in  measurements  of  stream 
flow. 

"Second-feet  per  square  mile"  is  the  average  num- 
ber of  cubic  feet  of  water  flowing  per  second  from  each 
square  mile  of  area  drained,  on  the  assumption  that 
the  run-off  is  distributed  uniformly  both  as  regards 
time  and  area. 

An  "acre-foot"  is  equivalent  to  43,560  cu.ft.  and  is 
the  quantity  required  to  cover  an  acre  to  a  depth  of 
one  foot.  The  term  is  commonly  used  in  connection 
with  the  storage  of  water  for  irrigation. 

A  flow  of  one  second-foot  equals  7.48  United  States 
gallons  a  second,  448.8  gal.  a  minute,  or  646,317  gal. 
a  day.  As  a  California  "miner's  inch"  equals  0.187 
gal.  a  second,  there  are  forty  California  miner's  inches 
in  one  second-foot. 


The  Control  of  Bismuth 
The  produi'tion  of  bismuth  and  the  market  price  of 
the  metal  h.ive  been  strictly  controlled  for  many  years, 
according'  ii>  the  Imperial  Mineral  Resounes  Bureau, 
and  MesMs.  Johnson.  Matthey  &  Co.,  Ltd..  a  London 
firm,  arv  the  chief  buyers.  The  world's  supply  is  ob- 
tained p:iity  from  bismuth  ore  and  partly  from  liismuth 
metal  i.v.ivered  during  the  process  of  electrol.vticall.v 
refiniiM    li:id  and  copper. 

Boliva  IS  the  chief  producer  of  bismuth.  Other  im- 
portant I'Toducing  countries  are  Australia.  Mexico,  Peru 
and  S:i\"iiy.  An  occasional  shipment  of  bismuth  ore 
has  h.rn  n-j)orted  from  the  "Kjenner  Bisnuitli  '  mine,  in 
Nor\VM.\.  and  both  Spain  and  Chile  produced  small 
qunnliti*'!^- 
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New  Method  of  Charging  Reverberatory  Furnaces 


By  J.  0.  Ambler 

Smelter  Superintendent,  Arizona  Copper  Co.,  Ltd. 
"Written  for  Engineering  and  Mining  Journal 


AN  EXPERIMENTAL  machine  which  promises 
l\  marked  improvements  and  economies  over  the 
1.  jL  present  system  of  charging  material  into  a  copper 
reverberatory  smelting  furnace  has  been  on  trial  for 
the  last  eighteen  months  at  the  smelter  of  the  Arizona 
Copper  Co.,  Ltd.,  at  Clifton,  Ariz.  Briefly  stated, 
the  basic  purpose  is  to  charge  the  material  at  a  prac- 
tically continuous  rate  into  the  furnace  by  mechanical 
means,  without  the  production  of  dust.  Although  the 
method  is  not  new,  having  been  advanced  as  early  as 
1914,  its  mechanical  application  has  not  been  pushed, 
and  for  that  reason  results  obtained  from  the  machine 
are  of  interest. 

With  the  above  objects  in  view,  an  experimental 
machine  was  designed  by  Spencer  Bishop,  chief  engineer 

j      j  No. 3   Reverbera+ory 


CONTINUOUS  SIDE  FEEDER  DESIGNED  FOR  NO.   3  REVERBERATORY 
AT  ARIZONA  COPPER  CO.  SMELTER 


for  the  Arizona  Copper  Co.,  Ltd.,  using  mechanically 
driven  screws  for  feeders,  as  shown  in  the  accompanying 
figure.  This  has  been  running  fairly  continuously  since 
June,  1919,  during  which  time  experiments  have  been 
made  to  determine  the  best  type  of  screw  and  the  mate- 
rials of  which  to  construct  it,  with  tests  of  different 
methods  of  drive,  diameters  and  lengths  of  screws  and 
pipes,  power  consumption,  and  other  operating  and 
construction  details.  On  the  basis  of  the  results  ob- 
tained from  this  experimental  machine,  a  similar 
machine  is  now  being  designed  large  chough  to  feed 
one  furnace  of  about  500  tons'  daily  capacity. 

The  principal  advantages  expected  to  be  obtained  by 
this  method  of  mechanically  charging  reverberatory 
furnaces  are  as  follows: 

Dusting  will  be  practically  eliminated  inside  the  fur- 
nace, and  as  the  fluxing  action  of  the  dust  produced  by 
the  present  methods  of  charging  causes  the  greatest  pari 
of  the  necessarj'  roof  repairs,  a  material  saving  will  l)c 
made  in  thi.-s  item.     I<>om  observation,  it  is  estimated 


that  this  saving  alone  will  more  than  pay  the  cost  of 
operating  the  machine. 

A  much  better  utilization  of  heat  will  be  effected,  re- 
sulting in  lower  oil  ratios  and  larger  tonnages.  With 
present  methods  of  charging,  in  which  large  amounts  of 
comparatively  cold  material  are  charged  periodically, 
the  furnace  temperature  varies  within  wide  limits.  Im- 
mediately before  charging  the  temperature  is  above  the 
smelting  point  of  the  mixture,  but  it  drops  below  the 
smelting  temperature  when  the  charge  is  dropped,  and 
there  is  an  appreciable  interval  during  which  little 
smelting  is  done.  With  the  mechanical  feeder,  designed 
to  feed  the  charge  at  about  the  same  rate  at  which  it  is 
smelted,  the  furnace  is  kept  at  a  uniform  temperature 
and  the  heat  acts  on  a  thin  layer  of  material  which  is 
being  constantly  renewed  as  it  is  smelted.  With  the 
temperature  uniformly  above  the  smelting  point,  the 
absorption  of  heat  by  this  thin  layer  will  be  much  more 
rapid  than  with  present  charging  methods. 

Air  infiltration  will  be  decreased  and  combustion  im- 
proved, as  all  material  is  charged  through  pipes  in  the 
side  walls  that  can  be  made  absolutely  dust-tight,  and 
all  holes  for  charging  and  for 
fettling  pipes  through  the 
arch  can  be  eliminated.  The 
arch  itself  will  be  stronger, 
and  the  infiltration  of  air 
through  all  openings  formerly 
necessary  can  be  entirely  ob- 
viated. This  will  materially 
lengthen  the  life  of  the  arch, 
conserve  heat,  and,  by  sim- 
plifying air  regulation,  per- 
mit better  combustion  condi- 
tions, more  nearly  approach- 
ing  boiler   practice. 

In  this  connection,   experi- 
ments    have     indicated     the 
possibility  of  feeding  wet  or 
dry  high-sulphur  concentrates  ^ 
reverberatory    and    utilizing   their    heat 
furnace  instead  of  the  roasters. 


direct   to   the 

of  combustion  in  this 

Should  this  line  of  experimentation  continue  to  develop 

favorably,  the  regulation  of  the  air  supply  will  be  an 

important  factor. 

The  slag  and  stack  losses  should  be  smaller.  With 
the  uniform  smelting  temperature  and  feed,  the  settling 
conditions  in  the  furnace  will  be  improved,  and  with 
elimination  of  dusting  the  amount  of  dust  settling  on 
the  slag  and  passing  into  the  boilers,  flues,  and  stack 
should  be  greatly  lessened. 

In  the  machine  being  designed,  particular  attention 
is  being  paid  to  thu  elimination  of  dust  losses  while 
charging  the  material  from  calcine  cars  to  the  feed 
hoppers  at  the  rovorl .oratory,  and  to  the  insulation  of 
bins  to  conserve  the  heat  of  the  material  to  be  smelted. 
The  furnace  on  which  the  machine  is  to  be  installed  i.s 
approximately  25  x  100  ft.  in  hearth  area  and  is  fired 
with  Mexican  low-gravity  oil,  using  air  at  ;50  to  32  oz. 
pressure  for  atomization. 
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Handy  Knowledge 


Details  of  Shaft  Lagging 
By  John  L.  Dynan 

■U'ritten  for  Engineering  and  Mining  Journal 

An  effective  method  of  placing  lagging  in  vertical 
shafts,  although  by  no  means  original,  has  been  in  use 
at  the  Tonopah  Extension  mine  in  Tonopah,  Nev.,  for 
several  years.  Fig.  1  shows  the  details  of  this  method, 
and  Fig.  2  the  method  in  general  use  in  Nevada. 

In  Fig.  1,  a  "keyboard"  pi'ojecting  tn-o  inches  above 
and  two  inches  below  the  wall  plate  is  spiked  to  the 


Cleal  •nan  fij't 

Rear  EUvotion,  Keyboard  Removed 
FIG.  2 

FIOS.    1    AN-I>    :,      MKTHOnS   OF   TLJICING    SHAFT   I.AGGINa 

back  of  the  wall  plate.  This  is  done  on  the  surface, 
li«fore  sending  the  wall  plates  down.  For  a  10  x  10-in. 
wall  plate,  the  keyboard  is  2  x  12  in.  Back  of  this  key- 
board are  inserted  whatever  stringers  and  l)lockinK  may 
be  necessary  to  block  the  wall  plate  tightly  in  place. 
The  lajfging  are  stood  upon  the  wall  plates,  and  are 
prevented  from  failing  into  the  .shaft  by  cleats,  usually 
2x4  in.,  spiked  to  the  wall  plates,  top  and  bottom,  as 
shown.  The  ends  of  the  shaft  are  lagged  in  the  same 
way.  A  gap  is  left  on  the  wail  plates  for  the  hanging- 
rod  nuts  and  washers.  This  may  be  filled,  it  desired, 
■after  the  hanging  rods  are  remmed. 


In  the  other  method,  shown  in  Fig.  2.  the  lagging  are 
back  of  the  wall  plates,  supported  on  a  small  cleat.  The 
lagging  for  any  set  must  be  inserted  from  below  that 
set,  through  a  space  at  the  end  left  without  any  cleat. 
The  last  lagging  over  this  space  is  held  by  wedging  it 
to  the  "keyboard." 

The  method  shown  in  Fig.  1  has  been  found  to  have 
several  marked  advantages.  First  is  the  much  greater 
ease  with  which  a  set  can  be  lagged.  A  shaft  crew  of 
four  men  can  lag  a  set  in  a  shaft  of  four  4  ft.  6  in.  x  5  ft. 
compartments  in  twenty  minutes.  A  second  advantage 
is  the  ease  with  which  lagging  may  be  removed  to  be 
replaced  when  broken,  or  to  ease  the  ground  back  of 
the  shaft  timbers.  It  is  necessary  merely  to  pull  up 
the  cleat  with  a  bar  or  pick,  instead  of  chopping  out  the 
lagging,  as  in  the  other  method.  The  method  provides 
ample  strength,  as  the  lagging  will  bend  in  the  center 
to  a  degree  necessitating  their  replacement  or  easing 
off,  long  before  they  can  fail  by  pushing  off  the  2  x  4  in. 
cleat.  In  cutting,  lagging  must  be  a  little  shorter  than 
the  theoretical  length,  if  the  wall-  and  end-plate  timbers 
are  at  all  oversize ;  otherwise  the  lagging  will  not  fit. 


An  Efficient  Snow  Roller 
By  Donald  D.  Fraser 

Written  tor  Engineering  and  Mining  Journal 

The  illustration  shows  a  snow  roller  which  is  being 
used  successfully  in  Cariboo,  B.  C,  between  Quesnel 
and  Barkerville.  In  that  section  the  snow  on  the  roads 
may  lie  up  to  eight  feet  deep.  Before  the  roller  was 
used,  much  trouble  was  experienced  when  teams  met. 
Frequently  it  was  a  three-  or  four-hour  job  to  get  the 
one  team  past  the  other. 
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.IH-.lAILa  OF  CONSTRUCTION   OP  SNOW  ROI.J.I» 

This  device  makes  a  fine  hard  roadbed,  and  frequent 
turn-ciiis  are  rolled.  The  greatest  benefit  comes  in  the 
Spriiu'  when  the  snow  is  melting.  Tlie  rolled  roadlied 
mell-  iway  slowly  and  «"\eiily,  one  side  of  the  road  not 
beinr  lare  ground  wliilo  the  other  side  is  covered  with 
a  fiM.i  of  snow.  When  the  snow  is  net  tiKi  sticky,  the 
roliii  works  to  perfection. 
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The  construction  is  simple.  The  rollers  are  built  up 
on  four  wagon  wheels,  each  roller  having  two  wheels. 
These  wheels  are  mounted  on  axles.  The  spacing  will 
depend  on  the  desired  width  of  the  roadbed.  The 
rollers  described  are  each  about  three  and  one-half  feet 
wide  and  placed  about  nine  inches  apart.  A  framework 
is  made,  as  shown,  of  4  x  6-in.  lumber,  being  carried 
by  the  ends  of  the  axles.  A  platform  is  made  on  the 
rear  end  for  the  driver,  and  the  tongue  is  fastened  to 
the  front  end.  The  construction  throughout  is  heavy, 
to  give  both  weight  and  strength.  Four  horses  are 
generally  used  to  pull  it. 


Repair  of  a  Broken  Jaw  Crusher 
By  W.  R.  Canton 

Written  for  Engineering  and  Mining  Journal 

A  breakdown  of  a  primary  jaw  crusher  usually  means 
a  stoppage  of  the  plant  that  depends  upon  it  for 
crushed  material.  A  quick  and  also  reliable  repair  is 
therefore  necessary.  The  crusher  the  repair  of  which 
is  here  described  is  a  36  x  42  in.,  jaw  type.  Its  break- 
down necessitated  the  shutdown  of  the  plant.  One  side 
frame  casting  broke  along  the  line  of  the  bolts  whicli 
hold  the  back  end  of  the  frame.  No  apparent  reason  for 
the  break,  such  as,  for  example,  a  large  piece  of  steel, 
was  found,  but  it  is  supposed  that  a  piece  of  drill  steel 
caught  in  such  a  way  as  not  to  slip,  causing  the  break. 

A  plan  for  repair  was  devised  at  once  and  the  work 
started.  The  following  material  was  required:  Six 
pieces  of  2i.«-in.  shafting,  each  14  ft.  long,  for  side 
tension  rods.  Each  end  of  the  rods  was  threaded, 
for  a  length  of  twelve  inches,  3i  turns  to  the  inch.  It 
required  about  two  hours  in  the  lathe  to  run  the  thread 
on  one  end.     Twenty-four  3-in.   drop-forged  nuts   and 
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FIG.    2.      REPAIRS   MADE  ON  JAW  CRUSHER 

six  7  ft.  x  8  X  4-in.  stays  made  of  drop-forged  steel 
were  required.  In  each  of  these  there  were  drilled  two 
8-in.  holes,  6  ft.  81  in.  on  centers.  It  required  II  hours 
to  drill  one  hole.  Four  pillar  blocks  were  required,  on 
account  of  the  curve  in  the  casting  of  the  crusher.  Two 
were  34  x  6  x  10  in.  and  two  were  34  x  4  x  10  in.  All 
were  made  of  cast  iron.  The  material  was  obtained 
from  near-by  plants,  and  was  assembled  on  the  job  in 
four  days.  The  parts  were  put  in  place  and  the  nuts 
taken  up  with  a  one-ton  chain  block,  using  a  36-in. 
open  wrench.  They  were  tightened  and  then  heated  for 
one-half  hour,  and  while  the  heat  was  on,  the  nuts  were 
given  one  full  turn  on  both  sides  of  the  crusher.  This 
amounted  to  a  length  of  ^^  in.  In  heat  tightening,  the 
middle  bolt,  one  on  either  side,  was  tightened  first; 
then  the  bottom  one,  and  lastly  the  top  one.  The  bolts 
on  each  side  were  tightened  simultaneously.  Wooden 
wedges  were  next  put  in  between  the  frame  and  rods  at 
both  ends  to  prevent  (he  lateral  movement.  The  job  was 
a  complete  success.  Fig.  1  shows  the  broken  side  frame 
and  Fig.  2  the  repair  work  at  the  broken  end  of  the 
crusher. 

Scrap  Iron  for  Cold  Converters 
When  a  converter  is  running  cold,  says  H.  C.  Robson 
in  a  paper  recently  presented  before  the  Institution  of 
Mining  and  Metallurgy,  the  addition  of  coal  is  of  little 
avail,  as  the  volatile  matter  does  not  burn  until  it 
passes  out  of  the  converter  mouth,  thus  only  resulting 
in  overheating  the  hood.  Scrap  iron,  however,  has  been 
found  most  suitable  for  healing  a  cold  charge,  and  old 
ladles  used  for  (iipi)iiig  copper  from  a  refinery  furnace 
l)rok(!n  up  into  small  chunks  have  come  in  handy  for 
this  purpose. 


January  29,   1921 


KNiiiiNtKKi.Nu    AINU    Mining    journal 


229 


Notes  on  Annual  Reviews 

When  the  next  Annual  Review  Number  appears, 
readers  will  do  well  to  peruse  carefully  the  able  article 
on  "Pig  Lead  and  Pig  Tin,"  by  Ellis  Parker  Butler, 
the  w.  k.  authority  on  pigs. 

As  stated  in  the  recent  A.  R.  N.  the  Ringwood  iron 
mine,  at  Ringwood,  N.  J.,  is  owned  by  the  Ringwood 
Co.  of  Ringwood.  We  feel  sure  that  this  statement 
will  thoroughly  satisfy  every  booster  in  the  Chamber 
of  Commerce  of  Ringv^-ood. 

There's  one  good  thing  about  the  Annual  Review 
Number,  anyway.  It  is  the  one  issue  that  the  sub- 
scriber can  get  along  without  reading.  But  as  a 
reference  work  it  is  comparable  only  to  the  Brooklyn 
Eagle  Almanac.  No  higher  praise,  even  though  it  seem 
self-praise,  can  we  think  of. 

The  Almighty  Dollar 

Though  hopeful  of  the  future,  we  live  in  the  present — 
a  sign  that  youth  is  still  with  us;  and  as  we  look  around 
thus  early  in  the  new  yeai*,  about  the  brightest  thing  that 
we  can  see  within  our  horizon  is  silver.  As  a  man  in 
love  is  said  to  see  all  things  through  rose-colored  glasses, 
so  those  in  the  dumps  may  cure  their  ill-humor  by  wear- 
ing spectacles  with  lenses  of  silver  that  shut  out  all  the 
world  besides.  The  silver  dollar,  the  cartwheel  favored 
of  Westerners,  makes  a  pretty  pocket  piece.  Gripped 
tightly  in  the  fist  it  sends  a  comforting  feeling  through 
our  being,  that  seems  to  tell  us  that  here,  as  least,  is 
something  real  and  not  merely  a  scrap  of  paper.  It 
would  be  well  if  Easterners  were  more  familiar  with  rea 
money.  Instead,  there  are  tradesmen  here  in  New  York 
who  have  never  seen  the  shining  simoleon  and  who  look 
the  customer  askance  if  by  chance  he  drops  one  6n  the 
counter.  There  is  in  existence  an  organization  known  as 
the  Sunshine  Club.  We  would  like  to  form  our  own 
sunshine  club,  the  principal  qualification  for  member- 
ship in  which  would  be  the  possession  of  a  silver  dollar 
carried  on  the  person.  There  are  some,  no  doubt,  who 
will  say  that  such  a  club  might  better  be  known  as  the 
moonshine  club,  owing  to  the  silvery  lustre  of  the  metal. 
But  we  wave  such  trifling  suggestions  aside.  If  only 
half  of  our  population  could  be  persuaded  to  join  such  a 
club,  and  hold  to  their  obligation,  no  less  than  fifty 
million  bright  and  shining  silver  dollars  would  find  their 
way  from  Treasury  vaults  into  the  pockets  of  the  |>eople. 
But  such  a  thing  should  not  be  carried  too  far,  else  this 
country  might  become  another  sink  for  silver  such  as 
India  is.  Perhaps  our  native  extravagance  could  be 
relied  upon  to  prevent  this.  In  that  case  the  movement 
could  go  to  any  length,  the  result  benefiting  the  pro- 
ducer. We  repeat,  we  are  fond  of  the  silver  dollar.  We 
are  collecting  as  many  of  them  as  possible.  To  cure  the 
blues  over  the  metal  situation  the  following  prescription 
iR  recommended:  Take  one  squint  at  a  cartwheel,  sny  a 
pniypr  for  the  Pittman  Act,  and  presto!  the  deed  is  done. 

International  Courtesies 

Rpginning  .Ian.  1  the  railroads  nf  this  country  were 
iwrmitted  to  accept  small  arms  and  small  arms  ammuni- 
tion for  .shipment  into  Mexico  according  to  an  announce- 
ment by  the  American  Railway  Association.  Now  if 
Don    Alvaro    Otiregfm    will    fncijitnte    the    shipment    of 


mescal,  ccrveza  and  other  commodities  in  the  same 
classification  into  this  country  the  courtesy  will  be 
properly  reciprocated.  But  has  there  ever  been  lack  of 
any  of  these  commodities  at  any  time  on  either  side  of 
the  border? 

The  Miner's  Almanac 

If  Dr.  Eliot  had  introduced  his  five-foot  shelf  of  books 
fifty  years  ago  perhaps  he  would  have  included  the 
farmer's  almanac,  by  which  our  grandfathers,  both  in 
town  and  country,  were  wont  to  inform  themselves  of 
forthcoming  events  and  refresh  their  memories  of  things 
gone  by.  That  the  moon  has  phases  and  the  sun  rises 
and  sets  constitutes  the  sum  total  of  many  a  person's 
knowledge  of  astronomy,  and  more  perhaps  have  learned 
this  from  the  farmer's  almanac  than  from  deep  and 
learned  textbooks.  This  almanac  was  an  institution.  It 
is  therefore  with  pleasure  that  many  will  read  the 
Miner's  Safety  and  Health  Almanac  for  1921,  the  third 
of  a  series  published  by  the  U.  S.  Bureau  of  Mines  and 
compiled  by  R.  C.  Williams.  In  it  the  phases  of  the 
moon  are  given  due  prominence,  and  a  safety  hint  or  an 
historical  event  is  listed  for  each  day  of  the  week.  On 
Feb.  21  the  reader  is  informed  that  the  day  will  be 
Monday,  that  flies  do  not  wash  their  feet,  that  the  sun 
will  rise  at  6.45  and  set  at  5.43.  all  of  which  should  be 
enough  to  keep  anyone  straight  on  that  particular  day. 
The  month  closes  with  the  good  advice  that  cheerfulness 
increases  working  efficiency.  In  place  of  the  jokes  and 
anecdotes  in  which  the  old  almanac  abounded,  numerous 
short  sermons  on  hygiene,  sanitation  and  safety  are 
given,  lightened  with  cartoons  and  other  illustrations. 

Before  the  Copper  Surplus  Piled  I'p 

Ancient  mining  on  the  shores  of  Lake  Superior  was 
discussed  by  Charles  Whittlesey  back  in  1856.  Mr. 
Whittlesay's  paper  was  later  published  in  the  Smith- 
sonian Institution's  "Contributions  to  Knowledge."  He 
arrived  at  the  following  conclusions: 

An  ancient  people  extracted  copper  from  the  veins 
of  Lake  Superior  of  whom  histon,-  gives  no  account. 
They  did  it  in  a  rude  way,  by  means  of  fire  and  the  use 
of  copper  wedges  or  gads  and  by  stone  mauls.  They 
had  only  the  simplest  mechanical  contrivances  and  con- 
sequently penetrated  the  earth  but  a  short  distance 
(the  deepest  works  are  about  the  same  depth  as  those 
of  the  old  tin  mines  of  Cornwall,  which  were  wrought 
before  the  conquest  of  Britain  by  the  Romans).  They 
do  not  appear  to  have  acquired  any  skill  in  the  art  of 
metallurgj-  or  of  cutting  masses  of  copper.  For  cutting 
tools  they  had  chisels  and  probably  adzes  or  axes  of 
copper.  These  tools  are  of  pure  copper  and  hardened 
only  by  condensation  or  beating  when  cold.  They  sought 
chiefly  for  sn\all  masses  and  lumps  and  not  for  large 
masses.  No  seinilchral  mounds,  defences,  domiciles, 
roads  or  canals  are  known  to  have  been  made  by  them. 
No  evidences  have  been  discovered  of  the  cultivation 
of  the  soil.  They  had  weapons  of  defence  or  of  the 
chase,  such  as  darts,  spears,  and  daggers  of  copper. 
They  nui>t  have  been  numerous,  industrious,  and  per- 
aerverin^r  and  have  occupied  the  country  a  long  time. 

No  (Jold  for  the  Portland 

Altliouvrh  the  Portland  (Jold  Mining  Co.  has  mine<l 
about  SI 00,000,000  in  gold  during  its  existence,  it  was 
unabli'  lo  obtain  grold  c«>ins  to  distribute  to  its  employees 
88  Cluistmas  presents,  liecause  the  banks  (for  some 
unactountable  reason >  refused  to  is.sue  gold  for  such 
purposes. 
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Consultation 


Manganese  Deposits  in  the  Southern 
United  States 

"Will  you  be  kind  enough  to  tell  the  writer,  who  has  been 
a  subscriber  of  yours  for  over  twenty  years,  whether  there 
are  deposits  of  black  oxide  of  manganese,  also  known  as 
manganese  dioxide  and  mineralogically  as  pyrolusite,  in  the 
southern  part  of  this  country,  and,  if  there  are  any  workable 
deposits,  whether  they  are  being  worked  and  where  they  are 
located?  I  am  much  interested  in  this  mineral,  and  any 
information  you  can  give  me  will  be  appreciated." 

The  southeastern  part  of  the  United  States  contains 
extensive  deposits  of  manganese.  In  order  of  import- 
ance as  manganese  producers,  the  Southern  States  rank 
about  as  follows,  the  figures  being  taken  from  data  sup- 
plied by  the  U.  S.  Geological  Survey : 

MANGANESE  ORE  SHIPPED  IN  1919  IN  LONG  TONS 

35  per  Cent  or  More  1 0  to  35  per  Cent 

Manganese  Manganese 

Virginia 3,900  9,765 

Georgia 48  3  496 

Arkansas 2,558  564 

Alabama 40 

North  Carolina .  ,  ,  .  " '  30 

It  is  to  be  remembered  that  1919  was  a  year  of  low 
production  in  the  industry,  the  production  of  high-grade 
ore  (35  per  cent  and  over)  in  the  entire  United  States 
being  58,085  tons,  compared  with  305,869  tons  in  1918. 

In  Alabama,  manganese  is  mined  principally  in  the 
Altoona  district,  Blount  and  Etowah  counties,  and  from 
Calhoun,  Clay  and  Talladega  counties.  In  Arkansas,  the 
most  important  producing  locality  is  around  Batesville 
— Independence  and  Izard  counties.  Polk  and  Sharp 
counties  are  of  lesser  importance  as  shippers. 

Georgia  produces  about  80  per  cent  of  its  manganese 
ore  from  the  Cartersville  district,  Bartow  County.  The 
remainder  is  shipped  from  deposits  in  Fannin,  Floyd 
Lincoln,  and  Whitefield  counties. 

Virginia  is  the  chief  Southern  producing  state,  and 
has  shipped  high-grade  ore  from  mines  in  Augusta, 
Bland,  Campbell,  Craig,  Frederick,  Giles,  Nelson,  Page, 
Ru,s.sell,  Shenandoah,  Smyth  and  Warren  counties.  Most 
of  the  manganese  ore  in  Tennessee  is  produced  in  John- 
son County. 

It  is  noticeable  that  the  Southern  manganese  deposits 
e.\tend  in  a  long  belt  in  the  Appalachian  Mountains 
which  begins  in  Maryland  and  extends  through  the 
.states  of  Virginia,  Tennessee,  North  Carolina,  Alabama 
and  Georgia. 

The  great  stimulus  of  war  requirements  for  ferro- 
mangane.se  was  responsible  for  a  widespread  activity 
among  manganese  producers  all  over  the  United  States. 
Although  for  a  decade  prior  to  the  war  the  United 
States  produced  less  than  1  per  cent  of  it.s  manganese 
ore  .supplies,  the  cessation  of  imports  and  the  insistent 
demand  for  this  necessary  war  mineral  led  to  a  phenom- 
enal expansion  in  production— from  about  3,000  tons  in 
1913  to  over  one  hundred  times  this  output  in  1918. 
The  resumption  of  importation  after  the  war  and  the 
strong  competition  of  other  countries  producing  more 
uniform  grades  of  manganese  at  costs  which  enable 
them  to  make  a  rea.sonahlc  profit  will  probably  prevent 


any  great  resumption  of  domestic  manganese  production 
on  a  scale  comparable  to  that  maintained  during  the 
war.  At  present  Southern  manganese  producers  are  ac- 
tive, but  more  in  regard  to  consolidation  of  properties 
and  planning  for  more  efficient  working  of  the  mines 
than  for  active  ore  production.  They  seem  to  feel,  par- 
ticularly in  the  Arkansas  field,  that  is  to  their  advan- 
tage to  co-operate  in  an  endeavor  to  sample  and  market 
their  products  in  a  better  manner  and  that  there  are 
many  problems  of  operation  that  can  be  attacked  collec- 
tively with  the  prospects  of  better  returns  than  if  at- 
tempted individually. 

The  U.  S.  Geological  Survey  maintained  close  contact 
vi'ith  the  industry  during  the  war,  and  has  published 
reports  on  the  geology  and  manganese  resources  of  prac- 
tically every  important  producing  district  in  the  country. 
A  bibliography  of  the  reports  would  be  too  detailed  to 
reproduce  here,  but  the  reader  would  do  well  to  com- 
municate with  the  Survey  if  he  desires  to  obtain  reports 
covering  the  particular  section  of  the  United  States 
in   which  he  is  interested. 


Low  Sulphur  Content  Presents  a 
Metallurgical  Problem 

"We  find  that  smelting  tests  of  the  average  ores  at  Rosita 
give  a  sulphur  content  too  low  to  throw  down  all  of  the 
copper  as  a  matte.  The  copper  content  is,  therefore,  found 
to  come  down  in  the  reverberatory  furnace  as  a  mixed  mass 
of  native  shot  copper  and  high-grade  copper  matte.  I 
understand  that  under  this  smelting  condition  the  copper 
content  of  the  slag  is  usually  found  to  be  high,  but  in  our 
operation  we  get  a  very  clean  slag  of  not  over  ro  or  ft  of 
1  per  cent  of  copper.  The  problem  is,  will  this  combined 
mass  of  shot  copper  and  high-grade  matte  blow  well  in  the 
converters  and  give  the  usual  blister  copper  product,  or 
will  it  be  necessary  to  add  an  additional  amount  of  sulphur 
to  the  charge  in  order  to  get  proper  action  in  the  con- 
verters?" 

We  have  never  had  to  solve  the  problem  mentioned 
in  your  letter  and  also  have  never  heard  of  material 
such  as  you  describe  being  converted.  Possibly  some 
of  our  readers  can  throw  some  light  on  the  subject. 

Evidently  your  reverberatory  product  would  contain 
little  or  no  ferrous  sulphide,  inasmuch  as  free  copper 
is  present.  All  of  the  heat  therefore  must  come  from 
oxidation  of  the  sulphur.  Without  an  analysis  it  is 
impossible  to  calculate  just  how  much  heat  would  be 
evolved  and  to  compare  this  with  that  which  might  be 
assumed  as  lost  in  the  stack  gases  and  by  radiation. 
You  might  be  able  to  blow  the  mixture  to  blister  with- 
out difficulty  provided  you  ran  your  reverberatory  very 
hot  previous  to  tapping  and  thus  superheated  the  con- 
verter charge.  It  would  also  probably  be  necessary  to 
keep  the  converter  shell  hot  by  oil  burners  or  otherwise. 
The  size  and  type  of  converter  would  enter  into  the 
((uestion.  Scrap  iron  and  (luartz  might  be  charged  to 
the  converter  occasionally  for  increasing  the  tempera- 
ture, but  then,  of  cour.se,  you  would  have  a  slag  to 
handle  with  which  otherwise  it  would  be  unnecessary 
to  deal. 
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The  Petroleum  Industry 


Imperial  Oil  Co.'s  Program  for  1921 

Special  Correspondence 
The  plans  of  the  Imperial  Oil  Co.  for  the  season's 
T)perations  in  the  Fort  Norman  oil  field  on  the  Mackenzie 
River  include  the  erection  of  a  permanent  camp,  so 
that  a  force  of  men  may  remain  there  throughout'  the 
year.  The  season  under  present  conditions  is  a  short 
one,  owing  to  the  time  required  for  going  in  in  the 
spring  and  returning  before  navigation  closes.  Last 
year  the  drillers  had  only  seventy-three  days  in  which 
to  work.  Considerable  time  will  be  saved  by  the  use  of 
airplanes,  which  will  enable  more  work  to  be  accom- 
plished in  1921  than  was  possible  last  year.  When  the 
workmen  reach  the  Fort  Norman  well  in  the  spring  it 
IS  intended  to  test  it,  and  if  found  desirable  to  sink  it 
to  a  greater  depth.  The  company  has  several  blocks 
under  lease  in  the  field. 

Drilling  will  also  be  carried  on  at  Windv  Point 
several  hundred  miles  south  from  Fort  Norman.  Three 
wells  are  being  drilled  in  Saskatchewan  and  six  in  Al- 
berta. Of  all  the  operations  carried  on  bv  the  company 
in  western  Canada,  the  Fort  Norman  well  is  the  only 
one  where  oil  has  been  secured  in  commercial  quantities 
Two  airplanes  have  been  secured  for  the  air  service  from 
Edmonton  to  Fort  Norman. 


In  this  area  the  sands  that  may  yield  oil  or  gas  lie 
at  great  depth,  under  a  great  thickness  of  coal-bearing 
rocks.  The  depth  to  these  sands  decreases  gradually 
toward  the  east,  owing  to  the  thinning  of  the  geologic 
formations,  but  this  same  thinning  must  also  decrease 
the  number  and  thickness  of  the  sands  in  the  eastern 
part  of  the  field.  Except  on  the  extreme  eastern  and 
western  margins  of  the  Wolf  Mountain  syncline,  the 
sands  of  the  Colorado  and  older  formations,  which  yield 
oil  near  Newcastle,  lie  too  deep  to  be  reached  bv  ordinan- 
drilling. 

_  The  three  structural  elevations  which  more  distinctlv 
invite  further  investigation  are  the  anticlinal  noses  near 
Kidge,  northeast  of  Hardin,  and  west  of  Busbv.  Even 
these  features,  however,  do  not  appear  particularly 
promising. 


Further  Searches  for  Oil  in  Utah 
Special  Correspondence 

An  effort  is  being  made  to  add  to  oil  production  from 
Utah  sources,  and  oil  is  being  sought  in  Emerv  and 
Garfield  counties  by  a  number  of  companies.  In  the 
San  Rafael  field,  in  the  former  county,  the  Ohio,  Mid- 
west, Carter,  and  Ka.soming  companies,  subsidiaries  of 
the  Standard  Oil  Co.,  have  filed  leases  on  large  tracts. 
The  Ohio  and  the  Carter  Oil  and  the  Midwest  also  hold 
lea.ses  on  lands  at  Circle  Cliff,  in  Garfield  Count  v. 

A  recent  report  says  that  the  Midwest  company  has 
opened  a  small  flow  at  75  ft.  in  the  Circle  Cliff  field. 
The  strata  in  which  it  is  hoped  to  open  a  larger  flow 
IS  .stated  to  be  found  at  a  depth  of  ],.500  ft.  Another  com- 
pany in  the  field  is  the  Bay  State  Mining  &  Develop- 
ment Co.,  which  has  filed  on  600  acres  of  oil  land  at 
Circle  Cliff  and  2,660  acres  at  San  Rafael. 


Oil  From  Pennsylvania  Shales  and  Coals 
A  preliminary  report  on  a  series  of  experiments  which 
have  been  conducted  by  the  Pennsylvania  Geological 
Survey  to  determine  the  amount  of  oil  obtainable  from 
Pennsylvania  coals  and  black  shales  has  recentlv  been 
issued.  The  results  show  that  Pennsylvania  is  not  well 
supplied  with  rich  oil-producing  coals  or  shales.  The 
conditions  that  produced  the  valuable  anthracite  in  the 
eastern  part  of  the  state  and  the  high  carbon  coals  in 
the  eastern  part  of  the  bituminous  fields  drove  the  oil 
and  gas  out  of  the  black  shales  of  those  regions,  so  that 
good  results  were  obtained  only  from  the  coals  and  black 
shales  in  the  extreme  western  and  northwestern  counties 
of  the  state. 

The  experiments  show  that  anthracite  will  yield 
no  oil  on  distillation,  nor  will  the  black  shales  of  the 
central  and  eastern  parts  of  the  state.  This  has  been 
one  of  the  facts  that  have  led  geogolists  to  believe  that 
those  parts  of  the  state  contain  no  commercial  supplies 
of  petroleum  or  natural  gas. 

The  coals  and  black  shales  of  the  counties  lying  imme- 
diately west  of  the  Allegheny  front— Tioga,"  Lvcoming. 
Clinton,  Center,  Clearfield,  Cambria,  and  Somerset— like- 
wise give  little  promi.se,  yielding  only  from  2  to  12  gal. 
of  oil  per  ton  of  coal  or  shale. 


Oil  Possibilities  in  Southeastern  Montana 
The  Wolf  Mountain  area,  in  southeastern  Montana, 
which  lies  within  the  drainage  basins  of  Powder. 
Tongue,  and  Rosebud  rivers,  was  examined  in  «  rocon- 
nai.s.sanee  made  to  discover  anticlines  or  other  struc- 
tural features  that  are  likely  to  contain  oil.  in  October, 
1920.  by  C.  K.  Dobbin  and  W.  T.  Thorn.  .Jr..  of  the  U.  S. 
Geological  Survey.  The  wide,  shallow  .synclin..  or  in- 
verted arch  of  strata  corresponding  to  th<<  <irainage 
•>a«in.s  of  these  three  rivers  includes  .several  broad,  low 
ai-chcs  and  minor  flexures,  but  practically  all  the  known 
oil  neld.s  of  adjacent  regions  in  Montana  and  Wyoming 
nre  afl.sociated  with  rocks  tli;it  dip  much  more  .steeply 
innn  those   observed    in    the   Wolf    Mountain    area 


Specifications  for  Petroleum  Products 
The  Bureau  of  Mines  announces  the  publication  of 
Bulletin  r,  of  the  Committee  on  Standardization  of 
Petroleum  Specifications,  containing  in  the  latest  revised 
form  all  cf  the  .specifications  which  have  been  adopted 
by  the  specifications  committee  for  Federal  purchases  of 
petroleum  products.  It  also  gives  complete  descriptions 
of  the  methods  of  testing  adopted  for  each  product. 
These  specifications  supersede  those  previously  iniblished 
in  Bulletins  1,  2,  '^  and  4  of  the  committee.  Bulletin  5 
became  elTcctive  Dec.  29,   1920. 

The  committee  has  done  a  great  deal  of  work  in  revis- 
ing the  wording  of  those  specifications  to  make  them 
more  definite.  The  methoda  of  testing  have  also  been 
made  more  definite  and  brought  into  clo.ser  agreement 
Willi  standard  methods  adopted  by  the  A.  S.  T.  M.  and 
other  societies. 
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News  From  the  Oil  Fields 


Extra  Supervisors  Appointed  in 
Texas  Oil  and  Gas  Division 

From  Our  Special  Correspondent 

The  Texas  Railway  Commission  lias 
announced  the  appointment  of  four  ad- 
ditional deputy  supervisors  in  the  oil 
and  gas  division,  making  a  total  of 
twelve  deputies.  The  new  appointees 
are  W.  F.  Arnold,  H.  H.  Fitzpatrick, 
Fred   S.   Kinsley,  and  Hamilton  Parks. 

In  the  Mexia  field,  Limestone  County, 
the  Humphrey  No.  1  well  continues  to 
flow  by  heads,  and  will  be  completed 
in  a  few  days,  when  a  much  larger  pro- 
duction is  expected.  The  Texas  Co. 
has  completed  a  pipe  line  from  the 
Houston  &  Texas  Central  R.R.  to  the 
well.  Six  new  derricks  are  being  built 
in  this  section,  and  considerable  drill- 
ing will  be  done. 

Fire  at  Humble,  Harris  County,  on 
Jan.  15  destroyed  several  buildings  in 
the  business  section  of  the  town.  The 
total  loss  is  estimated  at  $25,000.  The 
oil  field  was  not  damaged.  Production 
from  this  field  is  about  9,000  bbl.  daily. 

Hull  field.  Liberty  County,  is  still 
increasing  its  production,  and  pipe-line 
and  storage  capacities  are  taxed.  The 
largest  producing  well  completed  re- 
cently is  the  No.  2  Hooks  Spell  of  the 
Humble  Oil  &  Refining  Co.,  which  came 
in  at  3,220  ft.,  flowing  at  an  estimated 
rate  of  10,000  bbl.  per  day.  Another 
big  well  is  the  No.  4  Harrison  of  the 
Monarch  Oil  &  Refining  Co.,  making 
5,000  bbl.  initial  capacity. 

West  Columbia's  production  for  the 
week  ended  Jan.  15  was  about  34,000 
bbl.  per  day.  The  only  important  com- 
pletion during  this  week  was  the  No.  2 
McGregor  well  of  the  Big  Belt  Oil  Co., 
between  the  old  field  and  the  north 
extension.  This  well  came  in  flowing 
2,000  bbl.  from  2,520  ft. 

One  producing  well  was  added  to  the 
Blue  Ridge  field  during  the  week  ended 
Jan.  15.  Thi.s  was  the  No.  1  Pearson 
well  of  the  Humble  Oil  &  Refining  Co., 
flowing  400  bbl.  from  2,950  ft.  This 
well  is  on  the  west  side  of  the  field 
near  the  Texas  Co.'.s  No.  1  Robinson, 
but  in  a  .shallower  sand,  through  which 
several  other  wells  have  been  drilled, 
it  i.s  claimed.  Kerry  Kinney  et  al.  well 
No.  1  Bentley,  on  thf  east  side  of  the 
dome,  was  abandoned   in  .salt. 

One  of  the  deepest  wells  in  the  Gulf 
Coast  region  is  again  producing.  This 
is  the  No.  :'/.',  Ashhell  Smith  well  of 
the  E.  F.  Simms  Co.  The  well  was 
first  brought  in  producing  gas  at  4,100 
ft.;  it  later  went  to  salt  water,  and 
recently,  after  setting  screen  and 
packer,  began  flowing  150  bbl.  of  oil 
daily.  The  Gulf  Production  C'o.'s  No.  20 
Hoflrman-Gaiilard  is  pumping  60  bbl. 
daily  from  4,200  ft.,  a  depth  exceeded 
by  few  producing  wells  on  the  Gulf 
Coast. 


Mexican  Petroleum  Companies 

Have  Extensive  Programs 

for  1921 

From  Our  Special  Correspondent 

The  Tidmex  Oil  Co.  brought  in  a  salt 
water  well  on  Lot  215,  Amatlan.  At  a 
depth  of  2,500  ft.  the  well  struck  the 
oil,  but  flowed  only  about  thirty  min- 
utes, when  it  gradually  went  salt.  The 
well  was  closed  in  soon  afterward  by 
the  contractor. 

Millions  of  dollars  will  be  spent  in 
the  Mexican  oil  fields  this  year,  as  an- 
nounced in  the  programs  of  several  of 
the  largest  companies  operating  there. 

The  Mexican  Gulf  Oil  Co.  has  planned 
to  drill  ten  to  fifteen  new  wells  in 
proved  territory,  in  addition  to  several 
wildcat  wells  in  difl'erent  parts  of  Mex- 
ico. Extensions  to  the  company's  pipe 
lines  include  two  new  eight-inch  lines 
from  its  pump  station  on  the  Tanco- 
chin  River  to  Lot  23,  Zacamixtle,  where 
it  purposes  erecting  a  new  station  to 
handle  the  oil  from  this  field.  A  line 
will  also  extend  south  from  this  lot 
to  the  company's  holdings  in  Toteco. 
A  general  camp  will  also  be  erected 
on  this  lot,  including  shops,  bunk 
houses,  a  hospital,  and  a  hotel. 

The  Freeport  Mexican  Oil  Co.  plans 
to  drill  several  wells  during  1921,  some 
being  in  new  territory.  The  company 
expects  to  add  several  tankers  to  its 
fleet,  and  to  bring  enough  oil  through 
its  terminal  to  increase  its  capacity  to 
over  a  million  barrels  a  month. 

The  International  Petroleum  Corpo- 
ration plans  to  pull  two  of  its  sea-load- 
ing lines  early  in  the  year.  These  will 
have  a  capacity  of  about  100,000  bbl. 
per  day.  This  company  expects  to  drill 
several  wells  in  the  Amatlan,  Zaca- 
mixtle, and  Toteco  pools,  and  antic- 
ipates a  large  production  from  them. 
The  company's  second  ten-inch  line  is 
nearing  completion  and  will  give  it  a 
capacity  of  130,000  bbl.  daily. 

The  Island  Oil  Co.  will  drill  at  least 
six  wells  in  the  south  fields  at  once, 
with  several  others  to  follow  as  soon 
as  possible.  The  company  also  plans 
an  addition  to  its  main  line  to  the  ter- 
minal on  the  coast. 

The  Hua.steea  and  Aguila  companies 
also  have  extensive  programs,  but  they 
have  not  yet  been  made  public. 


Salt  Creek,  Wyo.,  Producers  Hold 
Meeting  With  Interior  Depart- 
ment Representatives 

From  Our  Special  Correspondent 
A  meeting  of  the  crude-oil  producers 
of  the  Salt  Creek  field,  Wyoming,  and 
a  conference  with  the  representatives 
of  the  Department  of  the  Interior  were 
held  in  Denver  on  Jan.  27.  The  Gov- 
ernment holds  big  royalties  in  the  Salt 
Creek  field  and  desires  to  prevent  dam- 
age to  the  field  by  overdrilling. 

In  the  Lance  Creek  field  the  Cash 
well  of  the  Ohio  Oil  Co.,  on  Sec.  4,  it 
is  stated,  has  started  flowing  oil  at  the 
rate  of  700  bbl.  daily.  This  was  orig- 
inally  a    gas   well. 

Western  States  Oil  &  Land  Co.  re- 
cently completed  its  No.  12  well  in 
the  Hamilton  field  northwest  of  Ther- 
mopolis.  The  well  is  making  a  good  pro- 
duction. No.  15  well  will  be  completed 
soon.  The  Secretary  of  the  Interior 
has  granted  this  company  permission 
to  produce  oil  from  its  well  on  Sec. 
5-39-78  of  the  Salt  Creek  field,  and 
impound  it  pending  the  granting  of  the 
lease  to   the  company. 


A  favorable  report,  according  to  the 
Wall  Street  Journal,  has  been  made  to 
the  Senate  on  a  bill  introduced  by  Sen- 
ator Owen  to  extend  from  1931  to  1956 
rights  of  Osage  In<lians  in  Oklahoma 
to  oil  and  mineral  deposits  in  their 
lands,  even  though  surface  lands  have 
been  sold.  The  bill  also  extends  for  the 
same  period  leases  of  oil  companies 
which  are  now  paying  royalties  on 
production. 


Reports  of  Oil  in  Coahuila  and 
Durango  Confirmed 

From   Our  Special  Corn  spondent 

Torreon — Reports  of  the  existence  of 
oil  in  paying  quantities  in  the  states  of 
Coahuila  and  Durango  have  been  con- 
firmed through  the  Secretary  of  Ha- 
cienda in  Me.xico,  according  to  pub- 
lished reports.  The  State  of  Coahuila 
is  now  producing  crude  oil  in  various 
regions.  In  the  famous  mining  dis- 
trict of  Mapimi,  in  the  State  of  Du- 
rango, and  bordering  on  the  State  of 
Coahuila,  a  producing  well  has  been 
brought  in. 

The  central  government  is  being 
asked  to  pass  a  law  creating  a  national 
reserve  of  a  portion  of  these  oil  lands 
in  order  to  prevent  them  from  being 
monopolized  by  foreigners.  English 
geologists  have  been  prospecting  for  oil 
in  the  northern  part  of  Coahuila,  and 
are  said  to  have  discovered  a  good 
grade  of  crude  oil  in  paying  quantities. 

It  is  reported  from  reliable  sources 
that  Nuevo  Leon,  Durango,  and  Coa- 
huila are  now  producing  thousands  of 
barrels    of    oil    pei-    day. 

Well  drillers  who  were  boring  for 
walir  in  the  State  of  Chihuahua  at  the 
time  the  revolution  broke  out  in  1910- 
1911  claim  to  have  struck  oil  in  a 
numlier  of  districts,  but  kept  their  dis- 
covery secret.  It  is  becoming  generally 
known  to  prominent  geologists  and  big 
oil  cciiieerna  that  crude  oil  is  to  be  found 
in  hirge  quantities  throughout  the 
entire  northern  part  of  Mexico  and  is 
going  to  cause  an  unprecedented  ru.sh 
to   this  country  within  the  near  future. 
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Book  Reviews 


Asbestos.  By  A.  Leonard  Summers. 
Cloth;  pp.  107;  34  illustrations;  4i 
X  7,  Isaac  Pitman  &  Sons,  Ltd., 
New  York.  Price,  $1. 
This  is  one  of  Pitman's  "Common 
Commodities  and  Industries  Series." 
It  claims  to  be  the  only  comprehensive 
book  on  asbestos,  notwithstanding  Cir- 
kel's  well-kno^vn  monograph  which  has 
a  world-wide  reputation.  The  author 
gives  a  fairly  complete  description  of 
the  various  products  in  which  asbestos 
is  used,  particularly  those  employed  in 
England,  and  apparently  he  speaks  with 
some  authority  on  that  phase  of  the 
subject.  It  is  to  be  regretted  that  he 
had  not  confined  his  work  entirely  to 
finished  products,  for  the  introductory 
part  dealing  with  raw  materials  is  note- 
worthy particularly  for  its  errors.  The 
statement  that  Italian  asbestos  is  the 
best  in  the  world,  the  failure  to  men- 
tion Arizona  and  Rhodesia  as  pro- 
ducers, and  the  remarkable  claim  that 
"next  to  coal  asbestos  is  undoubtedly 
the  most  important  of  the  non-metallic 
mineral  products"  are  examples  of  the 
numerous  errors  which  place  the  book 
in  the  too  common  class  of  unreliable 
"popular"  works.  O.  B. 

The  American  Engineer  in  France.    By 

William   Barclay   Parsons.     Cloth; 

pp.    429;    illustrated;    6    x    83.      D. 

Appleton  and  Co.,  New  York,  1920. 

Price,  $4. 
Colonel  Parsons  states  in  the  preface 
to  his  book  that,  "Perhaps  it  may 
serve  to  give  those  who  did  not  go 
overseas  a  picture  of  what  is  meant  by 
engineering  in  modern  war."  We  do 
not  believe  it  ■<?  an  exaggeration  to  say 
that  in  this  particular  he  has  succeeded 
admirably,  and  his  contribution  to  the 
literature  relating  to  the  accomplish- 
ments of  American  engineer  units  in 
the  Great  War  is  a  notable  one.  The 
reader  is  constantly  impressed  with 
the  versatility  shown  by  the  engineers, 
and,  although  this  is  a  trait  with  which 
we,  as  engineers,  are  entirely  familiar, 
it  is  refreshing  to  see  the  statement  in 
print  and  presented  in  such  able  fash- 
ion. The  narrative,  besides  the  inclu- 
sion of  a  great  deal  of  statistical,  his- 
torical and  technical  datji,  is  inter- 
spersed with  many  delightful  personal 
touches,  experiences,  anrl  suggestions 
of  the  engineer's  daily  life,  and  por- 
trays in  an  excellent  manner  his  rela- 
tions with  the  engineers  of  the  Allied 
iirmios.  D.  E.  A.  C. 

Straight    liuslnesN    in    South    America. 

By  .Iiimes  H.  Collins.    Cloth;  5i  x8; 

pp.  .'!().").      D.  Appleton  &   Co.,  New 

York.  Price.  $2.50. 
Thi.s  is  n  well  written  book  on  a  sub- 
ject (if  very  general  interest  to  the 
bu.sine.is  men  of  the  United  States.  Its 
principal  value  would  seem  to  bo  that 
it  put-t  the  render  in  the  ijrnpcr  frame 
of  minil  to  absorb  the  detnil.<«  of  his 
particular  bu.siness  in  South  Americn. 
Although  many  pertinent  fact«  are  pre- 


sented, it  indicates  to  one  why  certain 
things  are  done  rather  than  Itow,  and  in 
that  sense  is  quite  different  from  the 
more  technical  works  about  the  same 
field.  The  book  is  easy  to  read,  and 
treats  of  interesting  subjects  in  an  in- 
telligent way,  and  the  author  has  ap- 
parently consulted  with  men  who  know 
the  continent  well. 

It  is  unfortunate  that  the  few  Spanish 
expressions  used  have  been  mistreated 
somewhere  between  the  typewriter  and 
the  bindery,  as  they  tend  to  create  a 
false  impression  upon  persons  familiar 
with  the  language.  This  is  in  no  way 
a  serious  matter,  however,  and  does  not 
detract  from  the  book's  real  value  to 
busy  men.  V.  L.  H. 


Technical  Papers 


Recent  Patents 


Patent  specifications  may  be  obtained 
from  the  Commissioner  of  Patents, 
Washington,  D.  C,  for  10c.  each.  Post- 
age stamps  not  accepted. 

Pneumatic  Concentrator — Nos.  1,359,- 
496  and  1,359,497.  F.  G.  Gasche, 
Chicago,    111.      A    process    of    blowing 


finely  crushed  ore  into  a  confined  at- 
mosphere and  separating  the  con- 
stituents according  to  the  ease  of  set- 
tling. 

Slime  Cone— No.  1,360,703.  Charles 
Allen,  El  Paso,  Tex.  A  modification 
of  the  well-known  Allen  cone  classi- 
fier. 

Ball  Mill— No.  1,360,648.  Joseph  E. 
Kennedy.  New  York,  N.  Y.  A  form  of 
mill  which  has  a  partition  screen  in  the 
middle  of  the  mill  so  that  relatively 
coarse  grinding  can  be  done  in  one  end 
and  finer  grinding  in  the  other.  A  mill 
of  somewhat  similar  type  is  covered  by 
patent  No.  1,361,205  issued  to  P.  C.  Van 
Zandt.  ("liicago.  III.,  and  assigned  to  the 
.•Xllis-Chalmers  Co. 

Copper  Precipitation — No.  1,:!60,6()6. 
L.  n.  Mills,  San  Francisco,  Cal.,  as- 
signor to  the  Merrill  Co.  A  method  of 
using  finely  divided  freshly  reduced 
ir<in  to  precipitate  copper  from  its  solu- 
tion. 

Sealing  Oil  Wells— N-  1.361,282. 
W.  K.  Nolan,  Tulsa,  Okla  A  method 
of  sealing  wells  which  con  ists  in  heat- 
ing the  walls  of  the  wU  so  hot,  by 
electrirnl  means,  that  tln'  material  will 
melt  :iiid  coalesce. 

Flotation  Machine— N"  1.301,842.  I. 
R.  Mnrgetta  and  Willi.iin  Fagergnren, 
Salt  Lake  City,  Utah  A  mechanically 
arilnted  machine  with  .i  horizontal  im- 
peller. 


First  Aid— The  U.  S.  Public  Health 
Service,  Washington,  D.  C,  has  pub- 
lished Miscellaneous  Publication  No.  21, 
entitled,  "What  to  Do  in  Accidents," 
which  may  be  obtained  on  request. 
This  is  an  excellent,  illustrated  pam- 
phlet of  sixty-one  pages  which  all  of 
our  readers  should  have.  Accidental 
injuries  of  all  kinds  are  covered,  and 
the  best  treatment,  in  the  absence  of 
a  physician,  is  described.  A  favorite 
home  remedy  is  hydrogen  peroxide. 
Concerning  this  the  book  says:  "The 
practice  of  applying  hydrogen  peroxide 
to  fresh  wounds  is  not  recommended. 
.  .  .  It  causes  a  great  deal  of  pain, 
wets  the  wound  and  is  not  an  efficient 
germicide."  Tincture  of  iodine  is  much 
to  be  preferred. 

Western  Australia — The  annual  prog- 
ress report  of  the  Geological  Survey  of 
Western  Australia  for  1919  has  been 
received.  Copies  may  be  obtained  by 
addressing  the  Survey  at  Beaufort  St., 
Perth,  Western  Austi-alia.  The  book 
gives  the  results  of  the  year's  field 
operations  and  reviews  the  mineral  in- 
dustry of  the  state.  A  large  map,  22  x 
32  in.,  is  included. 

Idaho  Copper  Deposits — Bulletin  No. 
1  has  just  been  issued  by  the  Idaho 
Bureau  of  Mines  and  Geologj'.  It  is 
devoted  chiefly  to  the  geology  and  cop- 
per deposits  of  the  Seven  Devils  district, 
Idaho,  which  extends  for  a  distance  of 
120  miles  along  the  Snake  River  in  the 
western  part  of  the  state.  The  publi- 
cation also  contains  brief  descriptions 
of  the  Heath,  Hornet  Creek,  Hoodoo, 
and  Deer  Creek  districts.  The  bulletin 
is  of  101  pages,  and  contains  numerous 
maps  and  illustrations.  Copies  may  be 
obtained  free  from  Francis  A.  Thomson, 
Moscow,  Idaho. 

Miners'  .Vlmanac — The  Bureau  of 
Mines  has  been  issuing  a  miners'  safety 
and  healtli  almanac  for  the  last  three 
years,  and  the  1921  issue  is  now  avail- 
able at  Tic.  from  the  Superintendent  of 
Documents,  Washington,  D.  C.  Every 
man  employed  in  the  mining  industry 
should  be  familiar  with  facts  given  in 
this  forty-eight-pagc  book.  General 
managers  and  those  directing  the  labor 
at  mine  and  mill  will  make  no  mistake 
in  placing  a  copy  in  the  liands  of  each 
of  their  employees. 

Tripoli  —  U.  S.  Bureau  of  Mines 
Ril>oi-t8  of  Investigaliiins  No.  2.190, 
(Washington.  D.  (".,  fvi-e  on  requests 
describes  the  mining  and  preparation  of 
I  ripoli  and  diatomaceous  earth.  The 
massive  form  is  chiefly  \ised  for  filters, 
and  the  ground  tripoli  as  a  mild  abra- 
sive, as  a  parting  s.'ind,  and  as  a  filler 
lor  paint  and  rubber.  .V  bibliogrraphy 
is  included. 

Gypsum — "Gypsum  in  1919."  fifteen 
pages  (a  section  of  "Mineral  Re- 
sources"), has  been  published  and  the 
pamplilet  may  be  obtained  on  request 
from  the  U.  S.  Geological  Survey. 
Washington.  D.  C 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND   REPORTS 


Drill  Steel  Failures  To  Be  Studied 
By  Bureau  of  Mines 

Urgent  Call  for  Data  and  Points  Worth 
Investigation   Issued   by   B.   F. 
Tillson — To  Meet  on  Feb.  16 

Rock-drill  makers,  mine  operators, 
drill-steel  metallurgists,  and  all  others 
interested  in  the  breakage  of  drill  steel 
are  urged  to  co-operate  with  the  U.  S. 
Bureau  of  Mines  and  Benjamin  F. 
Tillsci,  of  the  New  Jersey  Zinc  Co., 
Franklin,  N.  J.,  by  preparing  such 
data  and  information  as  they  may 
have  on  any  or  all  of  the  points  in  the 
following    tentative    outline : 

1.  Study  of  the  steels  which  give 
the  greatest  service  before  fail- 
ure by  breakage  of  drill  steel. 

A.  Nature  of  section.  B.  Com- 
position. 

2.  Maximum  and  minimum  service 
which  might  be  expected.  A. 
Life  of  steel.  B.  Methods  of  heat 
treatment. 

3.  Mechanism  of  failure. 

A.  Micro-analysis.  B.  Nature 
of  stresses.  C.  Detection  of  in- 
cipient failures — (1)  Magnetic 
analysis.  (2)  Other  methods 
not  destructive  of  steel.  D.  Is 
failure  due  to  fatigue  of 
metal? 

4.  Methods     and     machine     develop- 

ment for  accelerated  tests. 

A.  Nature  of  forces  involved — 

(1)  Impact.  (2)  Vibrating 
compressural  waves.  (3)  Com- 
bined   bending    and    vibratory. 

5.  Correlation  of  field  tests  and  ac- 
celerated   laboratory    tests. 

6.  Reclamation  of  depreciated  drill 
steels. 

A.  Before  failure.  B.  After 
failure.  C.  Methods  of  heat- 
ing.—  (1)      Oil-fired     furnaces. 

(2)  Electric  furnaces — a.  Re- 
sistance, Carbon,  Ni-chrome; 
b.  Induction,  high  frequency, 
low  frequency.  (3)  Ohmic  re- 
sistance methods.  D.  Weld- 
ing of  fractured  steels — a. 
Electric;  b.  forge. 

Conclusion :  Presentation  of  conclu- 
sion in  form  understandable  by  men 
in  field  and  development  of  instruction 
for  best  handling  and  treatment  of 
steels,  if  different  from  methods  stand- 
ard now. 

Mr.  Tillson  has  been  asked  to  co-oper- 
ato  with  the  U.  S.  Bureau  of  Mines 
in  that  investigation  and  has  tenta- 
tively arranged  for  a  meeting  of  those 
specially  interested  at  the  coming 
annual  niceting  of  the  American  Insti- 
tute of  Mining  Engineer.^  in  New  York 
City  on  Feb.  16.  He  would  like 
to  obtain  papers  giving  definite 
data  which  have  been  collected  in  re- 
gard to  various  points  which  might  be 
covered  by  this  investigation,  for  pres- 


entation at  this  time  and  to  hold  a 
round-table  discussion  of  such  infor- 
mation and  pi'oposed  plans  for  pros- 
ecuting this  work.  The  reader  is 
urged  to  write  to  Mr.  Tillson  giving 
views  and  suggestions  for  elaborating 
this  outline  and  to  indicate  what  in- 
formation he  has  available  to  present 
in  February  at  the  organization 
meeting.  Replies  should  be  addressed 
to  Benjamin  F.  Tillson,  assistant  super- 
intendent. New  Jersey  Zinc  Co.,  Frank- 
lin, N.  J.    

Public  Works  Department  Not 
Needed 

Same     Duties     Now     Performed    More 

Efficiently    and    Satisfactorily — 

Engineer  Corps  Defended 

Many  arguments  against  a  national 
Department  of  Public  Works,  with  con- 
crete illustrations  of  its  faulty  func- 
tioning if  put  into  practice,  are  brought 
forward  by  Lieut.-Col.  C.  O.  Sherill  in 
the  course  of  his  recent  discussion  of 
the  Jones-Reavis  Bill  (S-2232,  H.R.— 
6649).' 

After  setting  forth  in  their  own 
words  the  arguments  advanced  by  the 
propagandists  of  the  Public  Works  De- 
partment Association  he  summarizes 
the  objections  submitted  by  the  Cham- 
ber of  Commerce  of  the  United  States. 
Briefly  these  are: 

A.  The  proposal  is  too  vague  and  in- 
definite for  adoption. 

B.  Careful  examination  of  the  gov- 
ernmental functions  for  which  exist- 
ing Federal  departments  were  created 
should  furnish  the  basis  of  a  logical 
reorganization,  but  the  present  bill  has 
not  this  virtue. 

C.  The  inefficiency  of  the  existing 
arrangement  of  engineering  and  con- 
structing services  has  not  been  proved. 

D.  Economy  would  not  be  promoted, 
but  expenditures  would  be  increased, 
each  bureau  of  the  proposed  new  de- 
partment striving  to  build  up  a  large 
clerical    organization   for   itself. 

E.  "Public  Works  Department"  at 
best  would  be  a  misnomer,  as  the 
United  States  does  not  have  important 
public  works  of  the  kind  described  by 
the  propagandists,  suflicient  to  war- 
rant setting  up  a  new  department  for 
them.  "This  department  suggests 
strongly  public  ownership  and  operation 
of  utilities  not  now  apparent." 

F.  The  governmental  departments 
can  secure  competent  engineering  serv- 
ices in  other  and  more  appropriate  ways. 

G.  Governmenlnl  organization  must 
be  functional.  Knginccring  is  not  a 
function  but  a  branch  of  technique  of 
govern riK'ntal  functions. 

H.  Many  special  ohjc'ctions  will  arise 
due    to    concentration    of    engineering 

'.Si'.'  F.niiinrrTino  Ncwa-Rcoord,  Doc.  30, 
lfl20,   p.   1278-1276. 


work  to  be  done  for  other  departments^ 

Colonel  Sherill  points  out  that  the 
advocates  of  the  bill  have  lost  sight 
of  the  two  fundamentally  distinct 
classes  of  engineering  and  construction 
work  carried  on  by  the  Government: 
(1)  For  the  public-at-large,  being  the 
principal  business  of  the  bureau  and 
the  reason  for  its  existence,  and  (2) 
engineering  and  construction  activities 
merely  incidental  to  the  primary  func- 
tions of  the  bureau  or  the  department. 
Therefore,  the  bill  makes  illogical  and 
inconsistent   groupings    of   bureaus. 

They  also  fail  to  realize  that  Govern- 
ment departments  and  bureaus  are 
created  solely  to  carry  out  some  essen- 
tial governmental  function  for  the 
benefit  of  the  whole  people.  The  con- 
struction of  engineering  works  is 
never  a  function  of  but  merely  one- 
among  many  means  employed  by  the 
executive  departments  in  carrying  out 
their  proper  functions.  Every  one  of" 
the  departments  and  nearly  all  the  bu- 
reaus and  commissions  perform  engi- 
neering and  construction,  legal,  com- 
mercial, educational,  and  research  work; 
all  are  part  of  the  machinery  essential' 
to  carrying  out  their  purposes,  and  of 
which  they  must  have  control.  Were, 
for  example,  the  classes  of  construc- 
tion work  needed  by  the  different  de- 
partments to  be  secured  through  an 
entirely  independent  outside  depart- 
ment such  as  this  Public  Works  De- 
partment it  would  be  almost  impos- 
sible to  secure  its  accomplishment,. 
owing  to  interminable  referring,  re- 
referring,  annoying  delays,  and  inter- 
ferences of  many  kinds.  Before  a 
"cantonment  would  be  built  .  .  .  the' 
war  would  be  over  or  the  battalion  out 
of  the  service  due  to  exposure." 

The  attack  by  the  engineers  of 
the  association  on  the  Corps  of  Engi- 
neers, U.  S.  Army,  naturally  strikes 
Lieutenant  Sherill  as  being  of  ques- 
tionable ethics  as  well  as  wholly  un- 
justifiable from  any  point  of  view.  He- 
believes  that  "no  possible  rearrange- 
ment of  Government  functions  can  ever 
do  more  than  to  secure  a  similar  high 
quality  of  service  from  Government  offi- 
cials, commissioned  or  civilian." 

lie  concludes  that  "there  should' 
be  no  Department  of  Public  Works 
creat<>d  as  a  new  department  or  out 
of  the  Department  of  the  Interior; 
that  there  is  a  possible  necea- 
sity  of  a  general  reorganization  of  the 
Government  departments  as  a  whole, 
but  that  any  such  reorganization 
should  l)e  based  on  governmental  func- 
tions rather  than  on  engineering 
technicjue;  (hat  the  Corps  of  Engineers 
•should  continue,  as  in  the  past,  to  be 
charged  with  the  execution  of  public 
works  of  construction  to  the  fullest 
po:isil)le  extent,  in  the  interest  of  hon-- 
esty,  economy,  and  preparedness." 
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MEN    YOU   SHOULD 
KNOW  ABOUT 


W.  A.  Harrod,  mining  engineer,  for- 
merly with  the  Consolidated  Arizona 
Smelting  Co.,  was  in  New  York  recently. 

Donald  F.  Irvin,  metallurgical  engi- 
neer, of  San  Francisco,  Cal.,  sails  from 
New  Orleans,  La.,  on  Feb.  9,  for  South 
America. 

Eugene  Stebinger  has  tendered  his 
resignation  as  a  geologist  of  the  U.  S. 
Geological  Survey.  It  will  become 
effective  Jan.  31. 

A.  R.  Martinez,  of  the  Mexican  Geo- 
logical Survey,  is  studying  the  methods 
_of  the  U.  S.  Geological  Survey,  and  par- 
ticularly those  used  in  petrographic 
research. 

James  Frame,  mining  engineer,  has 
gone  to  Chalchihuites,  Zacatecas,  Mex- 
ico, to  examine  several  silver  properties 
near  there.  He  expects  to  be  absent 
from  his  Boston  office  until  Feb.   1. 

Arthur  W.  Burgren,  mining  engineer, 
assistant  superintendent  of  the  Dolores 
mine,  American  Smelting  &  Refining 
Co.,  Matehuala,  S.  L.  P.,  Mexico,  who 
has  been  at  Oakland,  Cal.,  has  gone  to 
Knights  Ferry,  Cal. 

C.  H.  Macnutt  has  resigned  the  resi- 
dent management  of  the  Black  Lake 
Asbestos  &  Chrome  Co.,  Ltd.,  to  take 
charge  of  the  Vimy  Ridge  property  of 
the  Bennett-Martin  Asbestos  &  Chrome 
Mines,  Ltd.,  Coleraine,  Que.,  Canada. 

William  T.  Curley,  assistant  superin- 
tendent for  the  Oliver  Iron  Mining  Co. 
in  the  Chisholm,  Minn.,  district,  will 
leave  soon  for  Brazil  to  be  employed 
at  the  Morro  da  Mina  manganese  prop- 
erty, recently  acquired  by  the  U.  S. 
Steel  Corporation. 

H.  C.  Boydell,  mining  engineer,  who 
has  spent  the  last  fifteen  months  at 
the  Massachusetts  Institute  of  Tech- 
nology in  a  study  of  mineral  deposits, 
was  in  New  York  City  recently  on  his 
way  to  Greece  and  Macedonia,  where  he 
will  do  some  professional  work. 

W.  M.  Weigel,  recently  superintend- 
ent of  the  smelting  department  of  the 
Missouri  Cobalt  Co.,  Fredericktown, 
Mo.,  has  resigned  to  become  a  mineral 
technologist  with  the  Bureau  of  Mines. 
Mr.  Wcigel  will  be  at  the  bureau's 
iSourthern  station,  with  headquarters  at 
Tu.scaloosa,  Ala. 

A.  R.  Druckcr,  professor  of  metal- 
lurgy in  the  Wisconsin  State  Mining 
School,  ha.s  resigned  that  position  to 
become  as.sociatc  professor  of  mining  in 
the  department  of  mining  engineering 
o'  the  University  of  Illinois.  Tro- 
Jessor  Dnickcr'.s  new  appointment  nt 
Urbnnn,  III.,  is  scheduled  to  take  effect 
on  Feb.  1 . 

Sir  Koherl  llndfirld,  rliairmiin  and 
mnnnging  .lir.-.lor  of  Mndfirl.l's  Steel 
foundry  Co..  Ltd.,  Sh-'irield.  Knirlan.l. 
"nx  been  awarded  the  John  Fritz  gold 
""•HaI  for  notable  scientific  and   indus- 


trial achievement.  He  is  the  inventor 
and  developer  of  manganese  steel  and 
other  special  steels.  The  award  of  the 
medal  to  Sir  Robert  was  announced  on 
Jan.  22. 

R.  E.  Collom  has  been  appointed 
state  oil  and  gas  supervisor  of  Cali- 
fornia to  fill  the  position  made  vacant 
by  the  resignation  of  R.  P.  McLaughlin 
on  Jan.  1,  1921.  Mr.  Collom  was  U.  S. 
Deputy  Supervisor  for  California  in  the 
administration  of  oil  and  gas  regula- 
tions under  the  Federal  leasing  act  of 
Feb.  25,  1920,  when  called  to  re-enter 
the  state's  service. 

A.  W^.  Allen,  for  some  time  metallur- 
gical editor  of  the  Engineering  and  Min- 
ing Journal,  and  recently  in  charge  of 
extensive  and  successful  research  work 


A.  W.  ALLEN 

by  important  American  interests  in 
developing  a  commercial  process  for 
the  recovery  of  Chilean  nitrate  from 
low-grade  ciiliihe,  has  become  Associate 
Editor  of  the  Mining  <fe  Scientific  Press, 
of  San  Framisco. 

It  is  a  pleasure  to  express  to  the  ^OMr- 
7ial's  contenipor^ny  on  the  Coast  our 
felicitations  on  the  coming  of  Mr.  .\llen 
tc  its  stair,  and  also  to  extend  to  a 
much-esti'cnied  former  associate  a  wel- 
come upon  his  return  to  the  sphere  of 
technical  journalism. 


SOCIETY  MEETINGS 
ANNOUNCED 


The  Annual  McctiiiK  uf  A.  I.  M.  K.  will 
be  held  Fib.  14  to  Feb.  17  inclusive 
in  the  Engiiu-ering  Societies  Hiiilding, 
20  W.  rtSMli  St..  New  York  <  iiy.  The 
Institute  of  Metnls  Division  li'lcl  head- 
quarters will  be  at  Hotel  Si'villo,  Madi- 
son   Ave.   iind  29th   St.,   ns   last   year. 


Registration  will  begin  at  9  a.m.  Feb. 
14  at  Institute  headquarters.  The  pro- 
gram includes:  On  Feb.  14,  2  p.m., 
simultaneous  sessions  on  mining  and 
milling,  non-ferrous  metallurgy,  non- 
n.etallic  minerals;  dinners  for  Iron  and 
Steel  Committee  at  Engineers'  Club, 
Executive  Committee  of  Institute  of 
Metals  at  Chemists'  Club,  Committee 
on  Industrial  Relations  at  Engineers' 
Club;  smoker  in  headquarters  audi- 
torium at  8:30  p.m.  On  Feb.  15  the 
annual  business  meeting  will  be  held 
at  10  a.m.;  at  10:30  come  simultaneous 
sessions  on  "Rehabilitation  of  French 
Coal  Mines"  (illustrated),  "Iron  and 
Steel"  and  "Institute  of  Metals."  The 
old  and  new  directors  will  lunch  at 
the  Engineers'  Club,  and  the  board  will 
meet  at  1:30  p.m.  in  Room  903.  At  2 
p.m.  come  sessions  on  "Coal,"  "Iron 
and  Steel"  and  "Industrial  Relations.'*^ 
The  Committee  on  Petroleum  and  Gas 
will  dine  at  Engineers'  Club.  At  8:30- 
entertainment  and  dancing  at  head- 
quarters. On  Feb.  16  at  10  a.m. 
simultaneously  welfare  films;  session 
on  "Petroleum  and  Gas";  annual  re- 
ports of  industrial  relations  sub-com- 
mittees; and  discussion  of  proposed 
research  on  drill  steel  (Room  903).  At 
2  p.m.  come  films  on  asbestos  and  sul- 
phur mining;  continuation  of  drill  steel- 
research  discussion;  A.  I.  E.  E.  Mines 
Committee  meets  with  A.  I.  M.  E.  Min- 
ing Equipment  Committee.  The  re- 
ception to  the  old  and  the  new  presi- 
dent at  the  Waldorf-Astoria  (6:45- 
p.m.)  precedes  the  annual  banquet 
there  (7:15  p.m.).  Feb.  17  forenoon 
will  be  devoted  to  the  museums  at 
American  Geographical  Society  quad- 
rangle. 

Tickets  to  the  banquet  ($5)  will 
be  issued  in  order  of  mailing  of  pay- 
ment as  indicated  by  postmark.  Res- 
ervations and  checks  should  be  sent 
payable  to  Donald  M.  Liddell,  chair- 
man. Room  330,  2  Rector  St.,  New 
York  City.  Applications  for  hotel  ac- 
commodations should  be  made  to  Wil- 
ber  Judson,  Room  1507,  14  Wall  St., 
New   York   City. 


Hugh  \.  Camp.  Jr..  1,50  W.  59th  St., 
Xow  York  City,  vice-president  and 
treasurer  of  the  St.  Joseph  Load  Co., 
(lied  in  that  city  on  Jan.  17  nt  the  age 
of  fifty  three.  Mr.  Camp  had  been  long 
;issoci;ited  with  the  company  and  one 
of  its   trustees  since   1901. 

Cap!.  Richard  'J.  Mitchell,  general 
superintendent  of  the  Oliver  lror\  Min- 
ing Co.,  in  the  Eveleth.  Minn.,  district, 
ilied  Jan.  12,  1921,  as  the  result  of  an 
injury  to  his  shoulder  imd  side  sus- 
tained some  months  piiviously.  Capt. 
Mitchell  was  bom  in  \'ormont  on  May 
22,  1S57.  jind  ha.i  been  coiinc.-ted  with 
the  Oliver  Iron  Mining  ('o.  or  its  pre- 
decessor since  ISO,-?,  when  he  removed  ta 
Hibbing.   Minn. 
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Leading  Events 


Sale  of  Alice  Gold  &  Silver  Co. 
to  Anaconda  Annulled 

Lower  Courts  Reversed — Price  Paid  De- 
clared Inadequate — 95  Per  Cent  of 
Stock   Held   by   Defendant 

The  sale  of  the  Alice  Gold  &  Silver 
Mining  Co.  to  the  Anaconda  Copper 
Mining  Co.  was  set  aside  on  Jan.  24 
by  the  U.  S.  Supreme  Court  on  the 
ground  that  the  price  paid  was  inade- 
quate. The  coui-t,  however,  sustained 
the  right  of  the  majority  of  Alice 
stockholders  to  sell  to  Anaconda.  When 
the  latter  acquired  the  Alice  property 
in  1911,  suit  to  annul  the  sale  was 
brought  by  minority  stockholders  repre- 
sented by  Peter  Geddes,  Joseph  R. 
Walker  and  Joseph  S.  Bear.  The  dis- 
trict and  circuit  courts  affirmed  the 
sale,  however,  and  appeal  was  made  to 
the  Supreme  Court.  The  purchase  was 
effected  through  the  transfer  by  Ana- 
conda of  $1,-500,000  of  its  own  stock  for 
the  Alice  holdings.  The  court  based 
its  decision  on  the  findings  in  lower 
courts  that  this  price  was  inadequate 
and  said  that  the  fact  that  no  bid  was 
received  at  a  public  offering  was  not 
evidence  that  a  sale  could  not  have  been 
made  at  a  higher  figure. 

John  D.  Ryan,  chairman  of  the  Ana- 
conda board,  said  that  the  decision  was 
of  little  importance  as  95  per  cent  of 
Alice  stock  was  owned  by  the  Anaconda 
company. 


Miami  Copper  Flotation  Hearing 
Held  in  Wilminj^ton 

A  hearing  was  held  before  Judge 
Morris  on  a  supplemental  bill  and 
answer  on  Jan.  17,  in  the  U.  S.  District 
Court,  at  Wilmington,  Del.,  through 
which  bill  it  was  sought  by  Minerals 
Separation,  Ltd.,  to  have  Minerals 
Separation  North  American  Corpora- 
tion brought  into  the  Minerals  Separa- 
tion, Ltd.,  vs.  .Miami  Copper  Co.  suit. 
After  each  side  had  introduced  evi- 
dence— consisting  of  the  examination 
of  one  witness,  and  the  introduction  of 
.several  exhibits  (documents) — ad- 
journment was  taken  until  Feb.  21, 
at  which  time  the  case  will  be  argued. 


WEEKLY  RESUME 
Iron  mines  of  the  Gogebic  Range, 
in  northern  Michigan,  are  beginning 
to  reflect  the  dullness  in  the  steel 
trade,  and  a  general  cut  in  wages  is 
expected.  Further  curtailment  and 
wage  reductions  are  reported  from 
various  points.  Operators  in  Colo- 
rado will  cut  wages  50c.  on  Feb.  IS. 
Anaconda  has  shut  down  its  ferro- 
manganesc  plant  at  Great  Falls  fol- 
lowing the  closing  of  the  Emma 
mine.  The  proposed  reduction  in 
freight  rates  on  Plumas  County 
iCal.)  ore  shipped  to  Wabuska,  Nev., 
is  being  opposed  by  the  Western  Pa- 
cific. On  the  other  hand,  the  Santa 
Fe  }ias  made  a  more  favorable  rate 
on  low-grade  China  ores  between 
Santa  Rita  and  Hurley,  N.  M.  In 
Colorado,  a  bill  that  will  greatly  in- 
crease mine  taxation  is  before  the 
Legislature.  Furthermore,  permis- 
sion is  sought  by  the  Colorado  Power 
Co.  to  make  effective  at  once  in- 
creased rates  asked  some  time  ago, 
pending  final  decision.  In  Nevada, 
some  resentment  has  been  aroused 
among  mine  operators  by  propaganda 
unjustly  belittling  the  amount  paid 
in  taxes  by  mining  companies.  In 
Montana,  the  customary  annual  bill 
for  taxing  all  copper  prodttced  hajt 
been  introduced  at  Helena.  In  South 
Dakota,  the  Homestake  Mining  Co. 
has  broken  ground  for  a  mw  mill. 
At  Wilmington,  a  further  hearing  in 
the  Miami  flotation  litigation  iras 
held  during  the  week.  Some  damage 
was  caused  at  Pachuca,  Mex.,  when 
the  failure  of  a  dam  flooded  the 
lower  sections  of  the  camp. 

At  Washington,  the  recent  hearing 
on  the  metal  schedule  before  the 
House  Ways  and  Means  Committee 
attracted  many  desirous  of  being 
heard.  The  bill  to  liberalize  the  War 
Minerals  Relief  Act  has  been  ri- 
ported  favorably  to  the  House.  The 
McFadden  Bill  has  been  endorsed  by 
the  California  Legislature. 


Tomboy  To  Cut  Wages 

The  Tomboy  Gold  Mines  Co.,  Ltd., 
has  filed  notice  with  the  Colorado  In- 
dustrial Commission  that  it  'will  re- 
duce the  wages  of  its  employees  50c. 
per  day  beginning  Feb.  15,  1921.  The 
Tomboy  is  the  .seventh  company  to  file 
such  a  notice  with  the  commission. 


Mines  in  Mohave  County,   Ariz., 
To  Cut  Wages 

On  Jan.  12  a  meeting  of  mine  opera- 
tors and  merchants  of  Mohave  County, 
Ariz.,  was  held  at  Kingman  for  the  piiv 
pose  of  discussing  a  proposed  reduc- 
tion in  the  existing  wage  scal6.  As  a 
result  Oatman  mines  will  make  a  gen 
oral  reduction  of  .$1  per  day  on  Fel.. 
15.  Other  properties  will  make  tlie 
same  reduction  on  Feb.  1.  Living  costs 
for  the  minor  have  been  materially  de- 
creased in  this  section,  and  it  was  the 
sense  of  the  meeting  that  as  much  pub- 
licity be  given  to  this  phase  as  possible. 


American  Smelting  Directors 
Reply  to  Karl  Eilers 

Defend  Management  of  Company,  Call- 
ing   Charges    Unjust — Influence  of 
Guggenheims  Eulogized 

In  sending  out  the  notice  of  the  next 
annual  meeting  of  stockholders  to  be 
held  April  6,  the  management  of  the 
.American  Smelting  &  Refining  Co.  ac- 
companies the  customary  call  for 
proxies  with  a  statement  on  behalf  of 
the  directors  replying  to  the  charges 
of  mismanagement  recently  made  by 
Karl  Eilers.  In  appending  this  state- 
ment, Simon  Guggenheim,  president, 
says: 

"I  desire  to  add  (in  reference  to  the 
criticism  made  of  my  stock  holdings) 
that  my  wife  and  myself  own  stock  in 
the  company  of  the  par  value  of  over 
$2,800,000,  and  bonds  to  the  extent  of 
$300,000—3  total  of  over  $3,000,000." 

The  directors'  statement  is  given  in 
part   as   follows: 

"The  attack  is  made  by  Mr.  Karl 
Eilers,  who  is  asking  proxies  for  him- 
self and  a  single  associate,  which  will 
give  them  power  to  elect  the  entire 
board  of  directors.  In  effect,  the  re- 
quest is  for  a  blanket  authorization  to 
Mr.  Eilers  to  create  an  entirely  new 
organization,  subject  to  his  sole  domina- 
tion. 

"In  December  last,  Mr.  Eilers  started 
his  campaign  for  stockholders'  votes  by 
bringing  a  wholly  unnecessary  and  un- 
justifiable suit  against  the  company  for 
a  writ  of  mandamus  to  permit  him  to 
examine  the  stock  books.  .  .  While 
the  court  promptly  denied  the  viT-it  and 
dismissed  the  petition,  after  the  matter 
was  heard,  the  apparent  object  was  ac- 
complished, namely,  wide  newspaper 
publicity  to  the  various  charges  of  mis- 
conduct or  mismanagement  which  he 
bad  injected  into  his  petition.  These 
charges  he  could  not  be  called  upon  to 
prove  in  the  application  heard  by  the 
court,  and  they  could  only  be  met  by  8 
denial  and  answer  on  the  part  of  the 
company  setting  forth   the   facts. 

"The  suggestion  or  intimation  (it  is 
not  definitely  charged)  that  the  Messrs. 
Guggenheim,  or  some  of  them,  have 
lieen  overpaid  by  the  company  or  have 
received  large  salaries  is  utterly  with- 
(/Ut  foundation.  Aside  from  the  presi- 
ilent,  no  member  of  the  Guggenheim 
family  now  receives  any  salary  what- 
ever, or  has  received  a  salary  since 
January,  1919.  The  salary  received  by 
the  president  is  less  by  $10,000  than 
Mr.  Eilers  enjoyed  at  the  time  of  his 
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discharge.  The  salaries  paid  in  former 
years  to  such  of  the  Messrs.  Guggen- 
heim as  held  office  in  the  company 
were  always  less  than  salaries  paid  at 
the  same  time  to  other  officers.  Such 
salaries  as  they  did  receive  were  re- 
duced on  their  own  motion  in  times  of 
financial  stringency.  The  Messrs.  Gug- 
genheim never  participated  in  any  of 
the  bonuses  paid  to  all  other  employees 
and  officers,  including  Mr.  Eilers. 

"The  falsity  of  the  charge  that  the 
company  was  not  permitted  to  acquire 
a  certain  Bolivian  tin  property  exam- 
ined by  it  because  it  was  wanted  by 
Guggenheim  Brothers,  who  did  acquire 
it,  is  shown  by  the  simple  fact  that  no 
tin  or  other  property  ever  considered 
or  examined  by  the  company  has  been 
acquired  by  the  Guggenheims. 

"With  reference  to  the  Premier  gold 
mining  property:  So  far  from  the 
company  having  been  forced  to  give  up 
to  Guggenheim  Brothers  one-half  of 
its  option  on  a  quarter  interest  in  the 
property,  the  company  solicited  the 
firm  named  to  take  a  half  of  its  option 
off  its  hands,  for  the  reason  that,  while 
it  was  willing  to  take  a  chance  on  a 
one-eighth  interest,  it  wanted  for  finan- 
cial reasons  to  limit  its  investment  and 
its  risk  to  that  amount. 

"The  charges  which  have  to  do  with 
the  marketing  of  copper  (the  word 
'gambling'  is  used)  are  incorrect,  mis- 
leading and  grossly  unjust.     .     .     . 

"Any  losses  in  marketing  copper 
were  not  due  to  any  change  of  policy, 
but  were  the  inevitable  outcome  of  the 
sales  agency  arrangement  under  the 
abnormal  and  unexpected  conditions 
created  by  the  war.  The  basic  vice  of 
the  sales  agency  as  developed  by  war 
conditions  was  the  pro-rata  feature, 
under  which  this  company  could  only 
sell  its  copper  in  the  same  proportion 
that  the  mining  companies  sold  their 
copper.  This  feature  the  mining  com- 
panies, though  repeatedly  urged  by  this 
company,  would  never  consent  to  fore- 
go. In  justice  to  the  mining  companies, 
their  right  to  this  provision  could  not 
be  questioned;  in  justice  to  the  smelting 
company,  the  effect  of  that  provision 
could  only  be  avoided  by  the  termina- 
tion of  the  agency. 

"At  the  start  of  the  agency,  the  min- 
ing companies  (Utah,  Ray,  Chino, 
Nevada  Consolidated,  and  much  later 
Braden,  Kennecott,  Cerro  de  Pasco,  and 
Chile)  were  all  new  and  small  mines, 
and  the  amount  of  copper  belonging  to 
this  company  constituted  a  large  per- 
centage of  the  total  copper  in  the 
agency.  The  mining  companies  in  the 
agency  have  since  become  among  the 
largest  producers  in  the  world,  and  by 
the  time  the  war  broke  out,  the  propor- 
tion of  the  copper  in  the  agency  owned 
by  this  company  (notwithstanding  it 
had  also  imrcnsed)  was  only  about  one- 
nith  of  the  total  amount  available  for 
•tie.  The  sm<'lting  company  was  under 
contract  obligation  to  sell  "to  th<-  best 
ndvantagf.  Oliviously.  the  opinion  of 
the  owners  of  four-fifths  of  the  copper 
should  control  the  policy  of  selling,  or 
the  smelting  company  might  hi'  the 
subject  of  a  heavy  claim  for  daninge. 


"The  mining  companies,  having  only 
the  cost  of  production,  wished  to  with- 
hold from  sale  on  a  dull  market,  and 
to  sell  largely  when  the  price  met 
their  opinion  of  the  future. 

"The  smelting  company  sought,  not 
to  make  a  profit  in  the  buying  and 
selling  of  copper,  but  to  make  its  profit 
out  of  smelting  and  refining,  and  was 
anxious  to  sell  its  copper  at  the  price 
it  paid  for  it  in  the  ore. 

"Gradually,  the  mining  companies 
came  to  think  that  the  smelting  com- 
pany's interest  in  selling  its  own  coppei* 
might  unfavorably  affect  the  smelting 
company's  attitude  in  seeking  to  get 
the  best   price. 

"On  the  other  hand,  the  smelting  com- 
pany felt  that  it  was  often  unable  to 
sell  its  own  copper  because  the  min- 
ing companies  took  a  different  view  of 
the  future  of  the  market,  and  also  often 
because  in  dull  periods  the  market  would 
not  consume  the  total  amount  of  copper 
controlled  by  the  agency. 

"As  the  result  of  this  duality  of  in- 
terest, it  became  necessary  to  terminate 
the  agency.  As  a  matter  of  fact,  of 
their  own  motion,  some  of  the  most 
important  members  of  the  agency  them- 
selves took  the  initiative  and  withdrew 
because  of  a  conviction  that  the  con- 
flict of  interest  above  described  could 
not  be  avoided.  The  decision  to  term- 
inate the  agency,  as  to  the  remaining 
members,  was  reached  by  the  entire 
board  (excluding  the  Guggenheims) 
after  careful  and  prolonged  study. 

"The  undersigned  icish  to  emphasise 
that  every  member  of  the  Guggenheim 
faintly  studionsly  avoided  influencing 
the  opinion  of  the  remaining  directors, 
refrained  from  the  expressioji  of  any 
opinion,  and  absented  thetnseh'cs  from 
the  meeting  at  which  the  qttestioyi  was 
decided,  in  order  that  no  charge  of  a 
conflict  of  interest  on  their  part  coidd 
possibly  be  made." 


Colorado  A.  I.  M.  E.  Elects 

The  Colorado  Section  of  the  Amer- 
ican Institute  of  Mining  and  Metal- 
lurgical Engineers  has  elected  the 
following  ofliccrs  for  the  ensuing  year: 
Richard  A.  Parker,  chairman;  F.  C. 
Gilbert,  vice-chairman;  H.  F.  Lunt, 
secretary-treasurer;  R.  W.  Gordon  and 
R.  M.  Hon(ler.«on,  members  of  the 
executive  comittee. 


Colorado  Mininp  Associalion 
Chooses  Officers 

At  the  .innual  joint  meeting  of  the 
Colorado  Jlctal  Mining  Association  and 
the  Colorado  Chapter  of  the  American 
Mining  Congress  the  association  elected 
officers  for  the  ensuing  year  as  follows: 
George  M.  Taylor,  president;  .I.sse  F. 
McDonald.  K.  M.  Henderson  nui  lUilke- 
ley  VV'ells.  vice-presidents;  \.  M.  Col- 
lins, treasurer,  and  M.  B.  Tomhlin.  sec- 
retary. Till"  new  officers  of  tlie  Colo- 
rado ChiiptiT  of  the  American  Mining 
Congnss  arc:  GoorRC  E.  Collins,  gov- 
ernor; .T.  I".  Welborn,  Charles  .\.  Chase 
and  George  A.  Stahl,  vice-governors; 
A.  M.  Collins,  treasurer,  and  M.  B. 
Tomblin,  secretary. 


Conditions  in  Soviet  Russia 
Described  From  Berlin 

Available     Evidence     Confirms     Worst 
Apprehensions — Lack  of  Transpor- 
tation Paralyzing — No  Gold 
for  Purchases 

From  Our  Berlin  Correspondent 
The  conditions  in  Soviet  Russia  are 
an  enigma  even  to  her  immediate 
neighbors.  Most  of  what  transpires 
from  Russia  appears  in  the  form  of 
rumors,  and  is  very  contradictory. 
Fugitives  report  disastrous  conditions, 
which  remind  of  countries  on  the  low- 
est stage  of  civilization.  Soviet  emis- 
saries on  the  other  side  are  eager  to 
spready  rosy  views.  Of  Russian  news- 
papers very  few  find  their  way  abroad, 
and  as  they  are  edited  under  the  strict 
control  of  the  Bolshevist  authorities, 
their  contents  are  highly  flavored.  Still 
they  form  the  only  source  of  reliable 
news,  as  verbal  reports  can  rarely  be 
trusted.  Besides,  it  seems  unnecessary 
to  dig  deeper  for  news,  because  what 
the  Bolshevist  newspapers  are  allowed 
to  print  is  sufficient  to  confirm  the  worst 
apprehensions  of  the  country's  interior 
conditions.  They  are  chaotic,  and  only 
p.  slight  pretense  of  order  is  maintained. 
The  Bolshevist  government  has  made 
strong  efforts,  with  surprising  energy 
from  the  side  of  the  leaders,  to  effect 
improvements,  but  it  is  easy  to  rec- 
ognize that  instead  of  progress  the 
process  of  dissolution  is  continuing. 

This  view  is  upheld  by  no  less  an 
authority  than  a  number  of  German 
radical  leaders,  who  have  visited  Russia, 
on  the  invitation  of  the  Bolshevist  gov- 
ernment and  who  have  been  given  an 
opportunity  to  look  up  a  party  of  some 
hundred  Gorman  workmen  which  had 
volunteered  to  woi'k  in  Russia,  more 
than  a  year  ago.  These  workmen, 
themselves  of  decided  communistic  lean- 
ings, who  therefore  can  be  said  to  be 
unbiased  witnesses,  have  transmitted 
tales  of  strongest  disappointment  and 
misery.  Their  enthusiasm  and  hopeful- 
ness have  suffered  a  complete  reverse, 
and  they  are  unanimous  in  the  opinion 
that  the  country  is  utterly  and  hope- 
lessly ruined. 

Manufacturers  and  dealers  all  over 
the  world  will  do  well  to  keep  these 
facts  in  view,  specially  as  during  the 
last  months  rumors  have  been  spread 
of  enormous  orders  for  manufactured 
articles  which  are  said  to  have  been 
l>laced  in  Germany  and  elsewhere.  It 
is  a  fact  that  several  emissaries  from 
Russia  liave  visited  Continental  coun- 
tries and  negotiated  with  manufac- 
turers for  the  purchase  of  machines  of 
all  descriptions  and  finished  products, 
some  orders  having  even  been  given, 
and  alluring  pictures  drawn  of  further 
orders  which  were  to  follow.  None  of 
these  orders,  however,  have  been  ex- 
ecuted, because  they  all  suffere.i  ship- 
wreck when  it  came  to  the  point  of 
.settling  the  mode  of  payment  Russian 
buyers,  when  entering  into  nocotiations, 
always  hold  out  that  payment  will  be 
made  ill  gold,  but  when  it  conies  to 
miikiiir  definite  nrraiiei-ments,  they 
have    lo    eonfess    the    .il>solute    inipos- 


238 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  5 


sibility  of  doing  so,  and  they  propose  to  produce  within  six  months  eight  new 
pay  by  raw  products,  of  which  they  say  engines,  thirty  extensive  engine  re- 
they  have  enormous  quantities  in  store,  pairs,  and  a  specified  number  of  dupli- 
which  only  need  shipment.  Manufac-  cate  parts.  These  works,  which  em- 
turers  in  Continental  Europe  have,  ploy  8,500  workmen,  performed  the  fol- 
however,  become  very  sceptic  toward  lowing  work:  New  engines,  none;  re- 
such  tales.  A  number  of  German  man-  pairs,  fourteen,  and  roughly  80  per 
ufacturers  have  even  been  invited  to  cent  of  the  duplicate  parts. 
Russia  to  inspect  stores  of  raw  prod-  The  works  in  Kolomna,  employing 
ucts,  but  came  back  entirely  uncon-  4,100  workmen,  were  asked  to  produce 
vinced.  Such  stores  of  merchandise  six  new  engines  in  six  months,  ten  nar- 
which  Russia  could  spare  for  furnishing  row-gage  engines,  and  eighteen  re- 
against  foreign  purchases  are  widely  pairs.  The  result  was:  One  new  main 
scattered  over  the  counti-y,  with  no  pos-  line   engine,  five   narrow-gage   engines. 


sibility  within   sight  of  shipping   them 
to  the  frontier. 

Transportation  Insufficient  for 

Food  and  Fuel  Distribution 
Transportation     in     Russia     is     even 
unable  to  cope  with  the  most  stringent 


and  five  repairs.  This  factory  pro- 
duced in  pre-war  times  thirty  engines 
a  month.  The  Moscow  wagon  works, 
employing  2,500  workmen  in  1914,  pro- 
duced per  half  year  in  peace  time  1,500 
trucks,  reserve  parts  for  another  1,200, 
150  new  passenger  cars,  120  street  rail- 
requirementrofThT  distribution  of  food  way  cars,  and  sixteen  motor  cars.  The 
and  fuel  within  the  country.  Regular  works  management  states  the  present 
goods  traffic  there  is  none.  The  rail-  output  of  the  last  half  year  to  have 
roads  are  in  a  state  of  decay;  fuel  and 


been  120  trucks  and  no  passenger  cars. 
As  to  snow  plows,  which  in  pre-war 
times  were  a  specialty  made  in  large 
numbers,  the  management  of  these 
works  says  that  preparations  for  their 
manufacture  have  been  completed  and 
"one  snow  plow  is  actually  in  the  state 
of  assembling." 

Inadequate  Fuel,  Scarcity  of  Labor, 

AND  Inefficiency  Responsible 

for  Results 

All  managers'  reports  are  unanimous 
in    their   opinion   that   inadequate    sup- 
plies of  fuel,  lack  of  workmen,  and  the 
latter's   inefficiency  are  responsible  for 
the  poor  results.     The  works  in  Moscow 
are  furnished  only  with  a  poor  sort  of 
lignite;  pit  coal  is  not  obtainable  even 
for  these  works  which  have  the  special 
attention  of  the  country's  rulers.     It  is 
significant  that  it  has  been  impossible 
to    procure    for    the    works    mentioned 
above  the  requisite  number  of  workmen, 
passenger  trains   travel  at  a   speed   of     which    was    to    be    50,000.     The    actual 
from  four  to  nine  miles  per  hour  only,     number  of  workmen  employed  at  these 
The    Bolshevist   government   is   fully     works  was  18,000.     It  is  said  that  none 
aware   that  before  an   improvement  of    of    the    laborers    work    full    time,    the 
the  country's   economic  conditions   can    actual  working  hours  having  been  only 
take  place,  transportation  must  be  im-     go  per  cent  of  the  regulation  time.    One 


rolling  stock  are  lacking  everywhere. 
Over  80  per  cent  of  existing  engines  are 
out  of  repair,  and  they  have  lately  been 
put  out  of  use  at  the  rate  of  200  a 
month.  Repairs  are  carried  out  in  a 
slipshod  manner,  as  time  is  pressing. 
The  same  applies  to  cars.  Visitors  to 
Russia  are  struck  with  the  number 
of  cars  out  of  repair  or  completely 
wrecked  which  are  clogging  the  side 
tracks  of  the  stations.  The  decay  of  the 
roadbeds  is  continually  progressing,  and 
the  railroad  bridges  are  in  an  appalling 
condition.  As  no  rails  are  produced, 
repairs  of  the  metallic  bed  are  made 
by  taking  rails  from  side  tracks  and 
even  from  main  lines.  The  mileage  of 
roadbeds  in  service  is  therefore  steadily 
decreasing.  Over  2,000  miles  of  track 
were  thus  broken  up  in  1919  for  repair 
purposes.  On  account  of  bad  fuel  and 
inferior  repair  of  engines,  the  latter 
cannot  produce  sufficient  steam.     Even 


whereby  it  is  to  be  considered  that  the 
factories  have  lost  nearly  75  per  cent 
of  their  workmen  since  1918.  The  most 
strenuous  efforts  of  the  Bolshevist  gov- 
ernment to  increase  the  army  of  work- 
men, even  the  strong  compulsion  which 
is  exercised,  are  without  effect.  Most 
of  the  workmen  have  hired  themselves 
to  peasants,  or  have  become  adminis- 
trative officials,  of  which  there  exist 
now  one  for  every  six  of  the  popula- 
tion. 

It  is  an  open  secret  that  the  Bol- 
shevist leaders  have  long  become  con- 
scious of  the  utter  failure  of  their 
methods.  This  recognition  does  not 
find  expression  in  public,  but  is  proved 
by  certain  measures  which  have  been 
taken  lately.  One  of  them  is  a  bill  re- 
cently passed  regulating  the  conditions 
under  which  foreign  private  capital 
and  enterprise  is  admitted  in  the  coun- 
try. The  object  of  this  bill  is  stated 
to  be  the  improvement  of  the  country's 
production  and  it  creates  facilities  in 
the  form  of  concessions  for  foreign 
business  men  individually  or  organized 
in  companies.  Holders  of  such  conces- 
sions shall  have  the  right  to  export 
part  of  their  production.  They  shall 
receive  privileges  if  they  introduce  such 
new  methods  which  will  raise  the  pro- 
duction. 

Such  concessions  will  be  given  for 
a  long  period,  and  the  Soviet  govern- 
ment gives  a  guarantee  not  to  inter- 
fere with  them  in  any  way,  either  by 
nationalization  or  confiscation.  The 
Soviet  government  is  trying  to  give  this 
matter  wide  publicity,  in  order  to  at- 
tract capital  and  enterprise  from  all 
sides,  but  the  opinion  of  Continental 
business  men  is  so  far  highly  unfa- 
vorable toward  the  scheme.  Foreign 
capitalists  and  business  men  lured  into 
embarking  in  the  scheme  are  believed' 
to  take  a  heavy  risk,  as  the  Soviet  gov- 
ernment is  hardly  able  to  observe  its 
guarantee,  even  if  it  were  willing  tO' 
do  so. 


proved.  For  this  reason  they,  a  while 
ago,  formed  ^rroups  of  engineering 
works,  mostly  en^'ine  and  car  factories, 
called  "Advanci-  ';roups,"  which  receive 
special  attention  in  the  matter  of  sup- 
plies of  raw  material,  fuel,  and  food 
for  the  workmen.  One  of  these 
groups  comprises  the  largest  and  best 
developed  mills,  locomotive  and  car 
works,  namely,  the  locomotive  factories 
in  Sormorow,  Kolomna,  and  Brjansk, 
steel  mills  in  Wyksa,  and  the  wagon 
works  in  Twer  and  Moscow. 

Kfforts  to  Provide  Rolling  Stock 
Bear  LirrLE  Fuirr 

This  group  of  works  has  been  given 


works  manager  states  that  the  output 
per  man  per  working  day  equals  the 
output  of  IJ  hours  of  the  pre-war 
standard. 

The  same  deplorable  conditions  pre- 
vail in  water  transport.  The  complete 
fleet  of  barges  for  petroleum  traffic  on 
the  Volga  consists  now  of  only  190 
units,  which  is  insignificant,  consider- 
ing that,  in  pre-war  times,  from  900 
to  1,000  of  such  vessels  were  constantly 
moored  in  the  harbor  of  Nishni-Nov- 
goroli  only. 

Reports    from    other    manufacturing 

works  show  Ihat  the  diminishing  of  the 

number  of  productive  workers  in  Russia 

is    general.      From    labor   statistics   re- 

a  specific  task  to  perform   in  the  way    cently  published  it  is  seen  that  in  thirty- 


of  construction  of  rolling  stock.  Re- 
ports on  the  result  of  the  work  of  the 
first  half  year  have  lately  been  made 
public,  which  showed  that  this  task, 
although  very  morle.st,  has  not  been 
nearly  completed.  The  works  in  Sor- 
morow.  for  instance,  were  directed  to 


five  government  districts  6,090  factories, 
employing  1 ,250,000  workmen,  were 
running  in  1918.  In  1920  only  5,800  of 
these  works,  employing  800,000  work- 
men were  in  business.  The  decrease  of 
the  number  of  workmen  was  from  2G 
to    42    per    cent    inside    of    two    years, 


Southwest  Purchasing  Agents 
Meet  at  Bisbee 

An  interesting  meeting  of  the  pur- 
chasing agents  of  the  various  copper' 
mines  and  smelters  in  the  Southwest 
was  held  at  Bisbee,  Ariz.,  at  the  Cop- 
per Queen  Hotel,  .Ian.  14  and  15. 
Much  valuable  information  was  ex- 
changed in  regard  to  questions  pertain- 
ing to  the  purchase  of  supplies  and  to 
the  handling  of  stocks  now  on  hand. 
.Addresses  were  made  by  several  of  the- 
managers.  It  is  probable  that  a  per-- 
nianent  organization  will  be  etfocted. 

Kill  Introduced  To  Tax  Copper 
Produced  in  Montana 

The  usual  measure  which  ooos  up' 
with  every  session  of  the  Montana 
Legislature  showed  its  liead  again 
recently  at  Helena,  when  a  measure 
was  introduced  to  place  a  tax  of  one 
(•<'nt  a  pound  on  copper  produced  in 
Montana.  The  Montana  Mining  Asso- 
i-i;ition  anounced  that  it  would  join 
with  the  companies  in  fighting  the  bill. 
1'lie  measure  is  regarded  as  having 
slight  chances  for  enactment. 
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Taxation  Propaganda  in  Nevada 
Held  Unjust  by  Mining  Men 

Mines  Paid  $17,000  Last  Year,  Accord- 
ing to  Governor;  Nearer  $120,000, 
Say  Operators 

There  is  considerable  feeling  of 
injustice  among  mine  operators  of  the 
state  of  Nevada  over  certain  propa- 
ganda now  being  circulated  and  pub- 
lished throughout  the  state  regarding 
comparative  taxes  paid  by  tne  mining 
industry  on  the  one  hand  and  the 
agricultural,  manufacturing  «nd  rail- 
road interests  on  the  other.  In  the 
Reno  Ca~cfte  of  Jan.  10  Governor 
Boyle,  who  is  head  of  the  State  Tax 
Commission,  is  credited  with  stating 
before  a  meeting  of  the  stockmen  that 
he  believes  "the  taxes  on  mines  last 
year  amounted  to  about  $17,000,  or 
about  7  per  cent.  This  year  they  will 
I  believe  pay  slightly  under  7  per  cent 
of  the  total  roll."  That  the  statement 
is  in  error  and  decidedly  misleading  is 
shown  in  a  table  prepared  and  pub- 
lished by  the  Tonopah  Miner  in  its 
issue  of  Jan.  1.5  which  shows  very 
approximately  the  amount  of  taxes 
paid  by  the  five  principal  mining  com- 
panies of  the  Tonopah  district.  The 
companies  included  are  the  Tonopah 
Belmont,  Tonopah  Extension,  West 
End,  Tonopah  Mining  and  MacNamara, 
and  the  amount  is  for  1920  taxes.  For 
these  companies  taxes  on  plant  and 
improvements  are  given  as  $48,359.72, 
and  bullion  tax  as  .$47,854.27,  total  tax 
being  $96,213.99.  It  is  estimated  that, 
taking  into  consideration  the  smaller 
companies,  total  taxes  in  this  district 
alone  would  be  $120,000  per  year. 

The  official  figures  of  the  State  Tax 
Commission  show  a  total  assessed 
valuation  of  mines  during  1919  as 
$15,984,187,  or  8.061  per  cent  of  the 
total  assessed  valuation  in  the  state. 
It  is  estimated  by  the  Tonopah  Miner 
that  the  total  taxes  paid  by  the  mines 
of  the  state  will  amount  to  about 
$535,470,  and  that  of  this  sum  $107, 
174,  went  into  the  state  treasury. 

This  apparent  discrimination  against 
the  mining  industry  in  Nevada  is 
viewed  with  concern  by  mine  owners,  as 
it  is  a  well-known  fact  that  costs  of 
operation  have,  in  most  districts,  offset 
any  increase  in  value  of  product;  and 
in  many  districts  reduction  in  value  of 
product  has  caused  partial  or  com- 
plete suspension  of  operations  until 
either  costs  of  operation  are  reduced  or 
value  of  product  increased.  It  is  quite 
possible  that  any  increase  in  taxation 
on  the  mines  of  Nevada  would  result 
in  decreased  tax  receipts  from  that 
nource,  on  account  of  the  shutting 
down  of  mines  that  would  ensue. 


Homestake  Mining  Co.  Breaks 
Ground  for  New  Mill 

Ground  is  being  broken  for  the  new 
treatment  plant  to  be  erected  at  Lead, 
S.D.,  by  the  Homestake  Mining  Co.  The 
new  mill  will  be  equipped  with  hea\'y 
duty  stamps  and  ball  mills  and  will 
have  a  capacity  of  2,000  tons  daily. 
The  stamps  to  he  used  will  be  neavier 
than  those  now  dropping  and  when 
installed  the  company  will  have  a  daily 
milling  capacity  of  about  7,000  tons. 

At  present  operations  are  nearly  at 
full  capacity  and  the  present  year's 
bullion  recovery  will  exceed  that  for 
the  past  two  years.  The  new  hoist  has 
been  set  in  position  at  the  Ellison 
shaft  but  it  will  require  some  time  to 
cut  skip  pockets  at  the  different  levels 
and  make  other  necessary  changes  to 
equip  shaft  with  skips.  In  all  prob- 
ability the  new  electric  installation  will 
be  ready  for  use  this  coming  summer. 


Dam  Breaks  Above  Pachuca, 
DamaKinu:  Proper  lies 

A  number  of  people  were  diowncd 
and  others  were  injured  at  I'nchuca, 
Mexico,  on  Jan.  18,  when  two  dam.i 
above  the  city  broke  and  the  water 
swept  thmuirh  the  lower  .sections  of 
the  mining;  camp. 


Thomas  F.  Ward  Reported  Frozen 
to  Death  in  Alaska 

Thomas  F.  Ward,  president  and  gen- 
eral manager  of  the  Ward  Copper  Co., 
was  found  frozen  to  death  a  few  miles 
from  Teller,  .'Maska,  Jan.  12,  according 
to  a  press  dispatch  from  Nome  dated 
Jan.  19. 

According  to  the  report,  Mr.  Ward 
left  the  company's  mining  camp  in  the 
inner  Seward  Peninsula  with  an  Es- 
kimo man  and  woman  and  two  dog 
teams  en  route  to  Teller,  a  reindeer 
station  on  Grantley  Harbor.  After 
reaching  the  top  of  the  divide  above 
Teller  the  three  became  lost  in  the 
dai'kness.  The  Eskimos  said  they  de- 
cided to  go  back  to  a  cabin  they  had 
seen,  but  Ward  proceeded  alone. 

The  Ward  Copper  Co.,  of  Teller,  has 
been  working  a  high-grade  copper 
property  on  Kougrak  Mountain,  50 
miles  inland  from  Port  Clarence  Bay, 
its  shipping  point.  The  deposit  w.is 
discovered  in  1904  by  Mr.  Ward,  and 
the  company  was  organized  in  1918. 

Mr.  Ward  left  Seattle  for  Teller  on 
June  2  last.  During  May  ho  called  at 
the  offices  of  the  Enaittcerinfi  and  Min- 
nig  Joiiniiil  and  outlined  his  plans  for 
developing  the  property.  He  intended 
working  eight  men  this  winter  and  to 
purchase  a  hoist  at  Nome.  The  com- 
pany lias  a  New  York  office  at  41 
Broadway. 

A  New  Use  for  Airplanes 

KurtluT  use  of  airplanes  is  to  be 
made  in  the  effort  to  solve  the  smoke 
problem  at  Salt  Lake  City.  AmonR  the 
theories  advanced  as  to  why  comI  smoke 
in  the  Salt  Lake  City  area  does  not 
diffuse  rapidly  was  that  gases  from 
nearby  smelters  formed  into  strata  in 
the  upper  air,  through  whieh  the  coal 
smoke  did  not  penetrate  readily.  Tests 
of  the  air  above  the  city  l>y  airplane 
have  produced  no  evidcnee  to  support 
that  theory.  Airplane.s  are  now  to  be 
used  to  watch  the  effect  of  wind  on 
fog  and  cloud  banks  in  nearby  valleys. 
The  Bureau  of  Mines  is  co-operatinR  In 
this  work. 


Would  Triple  Tax  on  Mining 
in  Colorado 

Tax     Commission's     Bill     Now     Before 
State  Legislature — Support  Ex- 
pected  from   Farmers 

To  increase  the  tax  on  producing 
mines  three  times  the  present  rate  and 
to  leave  to  the  assessor  and  the  Tax 
Commission  unrestricted  power  to  fix 
the  valuation,  for  taxation  purposes,  of 
non-producing  mines  and  claims,  is 
the  purpose  of  a  bill  sponsored  by  the 
Colorado  Tax  Commission  and  now 
pending  before  the  legislature. 

An  effort  to  have  the  bill  initiated 
at  the  November  election  was  defeated, 
but  the  Tax  Commission  will  endeavor 
to  secure  its  passage  during  the  pres- 
ent session,  hoping  to  enlist  support  of 
farming  districts'  representatives. 

The  present  law  provides  that  the 
valuation  of  producing  mines  (a  pro- 
ducing mine  is  defined  as  one  making 
a  gross  output  of  $5,000  or  more  annu- 
ally) shall  be  fixed  at  one-fourth  of 
the  gross  output,  providing  that  the 
net  does  not  exceed  that  amount,  in 
which  event  the  net  becomes  the  valu- 
ation for  that  year.  Non-producing 
mines  and  claims  are  valued  and  as- 
sessed as  other  property. 


Bendigo  Amalgamated  May  Enter 
Rubber  Industry 

Arthur  Moline,  general  manager 
of  Bendigo  Amalgamated  Goldfields, 
Victoria,  Australia,  is  in  New  York 
on  business  for  the  company.  Accord- 
ing to  Jlr.  Moline  Bendigo  Amalga- 
mated, which  is  operating  a  group  of 
thirty-eight  mines,  has  been  financially 
successful  during  the  last  two  years 
after  a  very  difficult  period  in  1917- 
1919.  In  round  figures  the  company 
has  paid  £44.000  in  the  first  dividend; 
it  has  established  a  reserve  fund  of 
£50,000  and  in  addition  has  decided  to 
branch  out  on  new  lines,  for  which  it 
possesses  £100,000. 

Having  regard  to  the  uncertain  out- 
look for  gold  mining  and  to  the  fact 
that  industrial  conditions  at  Bendigo 
are  satisfactory,  the  directors  dei'ided 
to  embark  on  another  industry  to  be 
run  in  conjunction  with  mining,  either 
by  a  separate  company  or  otherwise, 
as  circumstances  might  determine. 
After  reviewing  the  whole  position 
they  selected  the  rubber  iiulustry  as 
being  the  most  attractive.  Mr.  Moline 
has  come  to  this  country  to  seek  in- 
formation on  this  matter,  to  purchase 
plant  and  select  technical  as.'iistance. 

Nevada  Mine  Operators  Elect 

At  the  annual  meeting  of  the  Nevada 
Mine  Operators  Association,  held  m 
Reno  on  Jan.  10,  the  following  officers 
were  elected:  President.  Fredenc 
Bradsh.iw;  first  vice-president,  John  G. 
Kirchen:  second  vice-president,  W.  P. 
Lavsh:  secreUry-troMsurer,  Henry  M. 
Rivis;  executive  eoinniittee,  Frederic 
Bnidshaw,  John  G.  Kirchen,  W.  P. 
Larsh.  E.  A.  Julian.  W.  11.  Blackburn, 
Rov  IL  Elliott  and  Arthur  Lawry. 
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Colorado  Power  Co.  Seeks  Relief 
in  Emergency 

Seeks  To  Put  Proposed  Increased  Rates 

into  Efifect  at  Once  Pending 

Commission's  Decision 

On  Dec.  20,  1919,  the  Colorado 
Power  Co.  made  application  to 
the  Public  Utilities  Commission  for 
permission  to  make  a  twenty  per  cent 
increase  in  rates  for  power  from  its 
transmission  lines  serving-  the  princi- 
pal mining  districts  of  the  state.  The 
company  was  ordered  by  the  Commis- 
sion to  submit  under  direction  of  its 
engineers,  a  full  and  complete  inven- 
tory and  appraisement  of  its  physical 
property  as  of  Jan.  1,  1920,  located  in 
Colorado.  In  the  meantime  no  in- 
crease was  anthorized. 

The  company  was  given  until  May 
17,  1920,  to  complete  its  appraisement 
and  later  the  date  was  extended  to 
November  17.  In  October,  lyM,  the 
power  company  filed  its  inventory  and 
appraisement  made  by  its  engineers 
together  with  a  supplementary  peti- 
tion asking  for  a  40  per  cent  increase, 
instead  of  20  as  in  the  original  peti- 
tion. Upon  verification  of  the  inven- 
tory of  the  power  company,  by  the  en- 
gineers of  the  Utility  Commission,  a 
hearing  will  be  held  and  a  final  deter- 
mination of  rates  will  be  made  which 
in  the  opinion  of  the  Commission,  will 
render  a  fair  return  upon  the  ap- 
praised value  of  the  property.  This 
hearing,  it  is  believed,  will  be  held 
some  time  in  March  of  the  present 
year. 

Recently  the  power  company  made 
application  for  an  immediate  hearing 
upon  the  supplementary  petition,  ask- 
ing for  emergency  relief,  and  that  it 
be  permitted  to  charge  and  collect  the 
increased  rate  pending  the  final  hear- 
ing. With  the  application  the  com- 
pany tendered  a  bond,  in  an  amount 
to  be  determined  by  the  Commission, 
conditioned  upon  the  final  determina- 
tion of  rates  by  the  Commission,  and 
guaranteeing  the  refund  of  excess 
rates,  if  any,  to  the  users  when  the 
final  rate  is  fixed  by  the  Commission. 

The  petition  stated  that  according 
to  the  inventory  and  valuation  report 
on  file  it  was  shown  that  the  present 
rates  do  not  yield  a  just  and  reason- 
able rate  of  interest  upon  the  value 
of  the  property  and  that  the  increase 
asked  for  would  not  yield  a  net  rev- 
enue in  excess  of  *!  per  cent  on  the 
appraised  value  of     the  property. 

Notice  has  been  sent  to  power  users 
by  the  Commission,  advising  them  of 
the  application,  and  numerous  protests 
have  been  filed  by  power  users.  It  is 
generally  believed  that  action  on  the 
supplementary  petition  will  bo  deferred 
until  the  final  hearing  in  March. 

McFadden  Bill  Endorsed 

A  resolution  endorsing  the  McFad- 
den Gold  Bonus  Bill  was  adopted  by 
the  California  Legislature  on  Jan.  20. 


Cic.  du  Boleo,  Baja  California,  pro- 
duced l.OH.lfiO  lb.  copper  in  Decem- 
ber against  771, 080  in  November. 


Colorado  Operators  To  Reduce 
Wages  in  Fortnight 

Notice  of  a  50-cent  decrease  in 
wages,  effective  Feb.  15,  has  been  filed 
with  the  Colorado  Industrial  Commis- 
sion by  the  principal  mining  com- 
panies of  the  state.  The  Colorado 
wage  scale  varies  in  the  several  dis- 
tricts, the  minimum  for  machine  men 
ranging  from  $5  to  $5.50  per  day,  and 
hand  men  from  $4  to  $4.50.  No  trouble 
is  anticipated  in  any  part  of  the  state. 

The  low  price  for  metals  and  the 
distressing  conditions  affecting  the 
metal  mining  industry  have  resulted  in 
the  closing  down  of  several  of  the 
largest  mining  enterprises  in  Colorado 
during  the  past  sixty  days. 

Among  the  mines  where  production 
has  ceased  during  the  last  two  months, 
is  the  Vanadium  Corporation  of 
America,  employing  400  men,  tlie  Sun- 
nyside  Mining  &  Milling  Co.,  employ- 
ing 500  men,  the  Standard  Chemical 
Co.,  employing  300  men,  and  the  Wel- 
lington mine,  employing  150  men. 

According  to  the  report  of  the  U.  S. 
Geological  Survey,  the  number  of  pro- 
ducing mines  in  the  state  has  declined 
from  852  in  1916  to  288  in  1920. 

British   Columbia's  Mine  Output 
Increased  in  Value  in  1920 

In  the  official  review  and  estimate  of 
British  Columbia's  mineral  production 
in  1920,  just  issued  by  William  Sloan, 
Minister  of  Mines,  is  given  the  follow- 
ing table  comparing  the  output  of  the 
various  mineral  products  in  1920  with 
that  of  the  previous  year: 


Jones  &  Laughlin  Get  Breitung 
Iron  Ore  Property 

Hematite  Mine  and  Adjacent  Holdings 

at  Negaunee,  Mich.,  Acquired  by 

Steel  Company 

The  sale  of  a  portion  of  the  Breitung 
iron  mining  property  at  Negaunee, 
Mich.,  to  the  Jones  &  Laughlin  com- 
pany has  been  consummated.  The  con- 
.sideration  was  a  large  one  and  by  the 
provisions  of  the  contract  there  is  to  be 
a  royalty' paid  the  Breitung  interests  on 
all  the  ore  mined  in  future.  The  prin- 
cipal ore  producer  is  the  Breitung  Hem- 
atite mine,  and  stock  interests  in  the 
adjacent  Lucky  Star,  Bunker  Hill  and 
Arctic  properties  were  also  secured. 
These  properties  have  prospective  value 
in  bessemer-grade  ores.  The  Breitung 
interests  retain  the  Mary  Charlotte 
mine,  located  near  the  Breitung  Hem- 
atite, and  still  hold  properties  at  Hum- 
boldt, on  the  Marquette  Range,  as  well 
as  mines  in  Wisconsin  and   Minnesota. 

Western  Pacific  R.R.  Opposing 
Freight  Cut  to  Wabuska 

The  attorneys  for  the  Mason  Valley 
Mines  Co.  have  received  notice  that 
the  Western  Pacific  R.R.  Co.  will  file 
exceptions  to  the  report  of  the  exam- 
iner of  the  Interstate  Commerce  Com- 
mission, which  recommends  a  reduction 
of  rates  on  ore  from  Plumas  County, 
Cal.,  points  to  Wabuska,  Nev.,  where 
the  Mason  Valley  smelter  is  located. 
The  Southern  Pacific  has  indicated  its 
desire  and  readiness  to  put  into  effect 
at  once  the  rate  recommended  by  the 
examiner.      The     attorneys     for     the 


MINERAL  production  OF  BRITISH  COLUMBIA  FOR  TWO  YEARS,  l9l>-20 


,  placer,  oz . 
,  foe- 


Gold, 

Gold,  lode,  oz 


. —  Production,  1919 — ■ 
Quantity  Value 

14,325  $285,500 

152,426         3,150,645 


^  Estimated  Production,  1920 

Quantity  Value  Increase       Decrease 

13,500  $265,000     $21,500 

118,176         2,442,698     707,947 


Total  gold $3,437,145 

3,592,673 
7,939,896 
1,526,855 
3,540,429 


Silver,  02 3,403, 1 1 9 

Copper,  lb 42,459,339 

I-ead,  lb 29,475,968 

Zinc,  lb 56,737,651 


3,404,926 
42,773,660 
21,545,047 
76,765,268 


$2,707,698     $729,447 

3,265,324     327.349 

7,485,390 
1,540,471 
5,143,272 


$13,616 
1,602,843 


Total  metalliferous $20,036,998     $20,142,155       $105,157 


Coal,  tons,  2,240  1b 2,267,541 

Coke,  tons,  2,2401b 91,138 


Total  collieries $11,975,671 

cellaneous  and  building  mate- 


$14,038,470     $2,062,799 


$1,283,644     $1,400,000 


Total  production $33,296,313 


$35,380,625     $2,284,312 


Cananea  Consolidated  Down 

The  shutdown  of  the  Cananea  Con- 
solidated Copper  Co.'s  plant  at  Cana- 
nea,' Sonora,  was  completed  Jan.  17. 
Pumping  is  being  done  at  the  Capote 
mine.  This  shaft  drains  several  of  the 
adjacent  mines.  Pumps  at  the  Cananea- 
Duluth  mine  have  been  pulled  and  the 
mine  allowed  to  fill.  This  is  a  hard 
rock  mine  and  no  damage  can  result. 
The  power  house  is  being  operated  and 
will  supply  the  town  with  lights  and 
power  for  the  Capote  pumps.  The  city 
water  plant  at  Oja  de  Agua  is  being 
run.  Several  excur.sion  trains  have 
been  run  from  Cananea  to  Guaymas  via 
Nogales  to  accommodate  the  people  who 
are  leaving  the  town. 


Mason  Valley  Co.  have  also  filed  excep- 
tions with  the  commission  to  that  part 
of  the  report  having  reference  to  the 
division  of  the  rate  between  the  West- 
ern Pacific  and  the  Indian  Valley  rail- 
road, the  latter  being  owned  by  the 
Engels  Copper  Co.  and  running  from 
I'axton  on  the  Western  Pacific  to 
F,ngelmine,  a  distance  of  26  miles. 


Calumet  &  Hecla  produced  7,517,712 
,  copper  in  December  (7,326,763  in 
ivember).  Production  by  subsidi- 
ies  was;  Ahmeek,  1,914,500;  Allouez, 
■thing;  C.  &  li.,  4,754,000;  Centen- 
al,  nothing;  Isle  Royale,  845,800; 
1  Salle  and  Osceola,  nothing;  Su- 
rior,  3,412;  Tamarack  and  White 
lie,  nothing. 
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Eflfort  To  Stop  Steel  Company 
From  Moving  Hibbing  Fails 

The  application  of  H.  P.  Reed  and 
others  of  Hibbing,  Minn.,  for  a  perma- 
nent injunction  to  restrain  the  Village 
of  Hibbing,  the  Oliver  Iron  Mining  Co. 
and  the  Mesaba  Ry.  Co.  from  removing 
a  portion  of  that  village  to  South  Hib- 
bing was  recently  denied  by  Judge 
Freeman  of  the  district  court  of  St. 
Louis  County,  Minn.  The  suit  grew 
out  of  an  attempt  of  the  Oliver  Iron 
Mining  Co.,  with  permission  of  the  vil- 
lage officials  and  others,  to  buy  all  the 
property  -within  certain  limits  of  the 
village,  as  the  company  owned  the  min- 
eral rights  under  a  part  o^  the  orig- 
inal village  of  Hibbing. 

The  application  alleged  that  there 
was  a  conspiracy  among  the  village  of- 
ficials and  the  mining  and  railway  com- 
panies to  acquire  the  entire  retail  and 
shopping  district  of  Hibbing  without 
regard  to  interests  of  the  community  as 
a  whole.  Judge  Freeman,  however, 
completely  vindicated  the  defendants. 


Mexican  Mine  Fraud  Alleged 

Charges  that  parties  in  authority  in 
Mexico  are  interested  in  fraudulent 
legal  proceedings  involving  title  to  the 
Naica  mining  property  in  that  country, 
were  made  by  Frank  L.  Polk,  former 
Under-Secretary  of  State,  in  a  memor- 
andum filed  with  the  State  Department 
on  Jan.  14  in  his  capacity  as  counsel 
for  American  claimants  to  the  prop- 
erty. 

Informal  inquiry  as  to  the  status  of 
this  case  was  addressed  to  the  Mexican 
Government  by  the  State  Department 
this  week  through  Charge  Summerlin. 

The  memorandum  asserts  that  "prin- 
cipal backers"  of  the  Mexican  claim- 
ant to  whom  the  property  has  been 
awarded  under  a  decision  of  the  Mex- 
ican Supreme  Court,  the  validity  of 
which  is  attacked  by  the  American 
stockholders,  are  "Roque  Estrada, 
brother  of  the  present  Minister  of  War, 
the  late  General  Hill,  until  a  few  weeks 
ago  Minister  of  War,  and  many 
others." 


A.  I.  M.  E.  To  Organize  Section 
in  Northern  Minnesota 

Organization  of  a  Northern  Min- 
nesota Section  of  the  A.  I.  M.  E.  has 
been  proposed.  A  committee  composed 
of  W.  G.  Swart,  W.  R.  Van  Slyke, 
Ralph  N.  Marble,  Carl  Zapffe,  William 
Van  Evera  and  Earl  E.  Hunner  has 
recommended  a  set  of  by-laws,  i'here 
will  be  three  districts  of  the  associa- 
tion, one  in  Duluth,  and  one  each  on 
the  Mesabi  and  Cuyuna  ranges  and  all 
members  of  the  Institute  are  eligible 
to  membership.  The  officers  vdW  be  a 
chairman,  two  vice-chairmen  and  sec- 
retary-treasurer, these  officers  to 
compose  the  executive  committee.  It 
is  proposed  that  the  chairman  and  two 
vice-chairmen  be  elected  from  each  of 
the  three  main  districts  and  that  the 
expenses  of  the  section,  beyond  the 
amounts  which  may  be  appropriated  by 
the  Institute,  shall  be  met  by  voluntary 
subscription,  but  that  no  member  shall 
be  asked  for  any  subscription  exceed- 
ing $5  in  any  one  year. 


News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Repeal  of  Pittman  Silver  Act 
Held  Unlikely 

Effort     in    This     Direction    Has    Made 

Scant  Headway — Proposal  Never 

Before  Committee 

Although  there  is  some  talk  of  re- 
pealing the  Pittman  Act  providing  for 
the  purchase  of  silver  at  $1  an  ounce 
to  replace  the  silver  dollars  broken  up 
during  the  war,  it  is  very  unlikely  that 
any  effort  to  set  aside  this  law  will 
be  successful.  To  start  with,  the  Gov- 
ernment is  bound  morally  to  sustain 
this  legislation,  since  the  law  never 
could  have  been  placed  on  the  statute 
books  without  promise  of  repurchase 
at  the  figure  agreed  upon  at  the  time. 
During  the  negotiations  which  preceded 
the  enactment  of  the  Pittman  Act, 
some  of  the  senators  from  silver  min- 
ing states  were  of  the  opinion  that  the 
silver  reserve  could  be  sold  at  a  higher 
price  than  %\  an  ounce. 

One  session  of  Congress  cannot  bind 
another.  To  a  lesser  extent  one  ad- 
ministration cannot  bind  another,  but 
when  a  mora!  obligation  is  entered  into, 
especially  when  it  is  not  a  partisan 
obligation,  there  are  few  cases  in 
which  succeeding  Congresses  and  suc- 
ceeding administrations  have  not  car- 
ried out  such  an  understanding  in  good 
faith.  The  effort  thus  far  to  secure 
the  repeal  of  the  Pittman  Act  has  made 
no  headway.  The  matter  was  consid- 
ered by  n  sul)-committce  of  thi-  Commit- 
tee on  Banking  and  Currency,  but  the 
proponnl  was  dropped  and  never  has 
come  before  the  full  commit  toe. 


Metal  Men  Flock  to  Washington  To  Testify  at  Tariff 
Hearings  Before  Ways  and  Means  Committee 

House  To  Get  New  Bill  in  April — Revision  a  Delicate  Matter  in  Time 

of  Business  Depression — A.  S.  &  R.  Wants 

Tariff  on  Tin  "for  Revenue" 


A  new  tariff  bill  is  to  be  ^v^itten  for 
presentation  at  the  forthcoming  extra 
session  of  Congress.  Chairman  Ford- 
ney  of  the  Ways  and  Means  Commit- 
tee promises  to  lay  the  completed  bill 
before  tho  House  of  Representatives  on 
or  before  April  10.  Preparatory  to 
writing  the  bill  the  committee  is  con- 
ducting public  hearings.  A  very  large 
number  of  witnesses   are   being   heard. 

It  is  very  evident  from  the  testimony 
thus  far  presented  that  one  of  the 
basic  factors  in  considering  a  tariff 
must  be  disregarded  almost  entirely. 
That  is  the  differences  in  wage  scales 
and  production  costs  in  the  United 
States  as  compared  with  those  in  com- 
peting foreign  countries.  There  afe  so 
many  uncertainties  in  the  situation  that 
it  is  believed  the  new  rates  of  duties 
will  bo  arrived  at  more  or  less  arbi- 
trarily. This  likely  will  be  accom- 
panied by  an  understanding  that  the 
.M  hcilulos  will  be  subject  to  frequent 
jiniondnient  as  conditions  change. 

The  Republican  members  of  the  Ways 
and  Means  Committee  are  keenly  alive 
to  the  eoonomic  and  political  conse- 
quences of  tariff  revision  at  a  time  of 
bu.Miiicss  depression.  A  change  in  tariff 
policy  is  likely  to  be  blamed  for  ef- 
ficts   which   may  spring   from   a  hun- 


dred sources.  For  that  reason  unusual 
care  will  be  exercised  to  prevent  too 
great  a  degree  of  tariff  protection. 
There  is  no  question  that  the  Under- 
wood tariff  act  will  be  revised  upward 
to  a  material  extent,  but  it  can  be 
stated  with  a  fair  degree  of  assurance 
that  the  expectations  of  many  of  those 
requesting  new  rates  of  duty  will  not 
be  realized. 

The  Ways  and  Means  Committee  has 
taken  a  largo  amount  of  testimony  in 
connection  with  the  metals  schedule. 
Representatives  of  the  domestic  zinc 
industry  asked  a  duty  of  2c.  per 
lb.  on  ores  containing  zinc  content  in 
excess  of  25  per  cent.  For  the  ores 
containing  from  10  to  2.^  per  cent  of 
zinc  a  duty  of  IJc  per  lb.  is  asked. 
Ono  of  the  witnesses  was  Otto  Ruhl,  of 
Joplln,  Mo.  He  testified  thnt  the  essen- 
tial factor  in  tho  whole  situation  is 
the  difference  in  the  cost  of  produc- 
tion in  the  United  States  and  in  Slexico. 
The  zinc  producers  found  it  imprac- 
ticable to  compile  the  costs  of  the  212 
concerns  operating  in  the  Missonri- 
Oklahoma-Kansas  di.-^trict.  but  did  take 
the  costs  of  eleven  voprosontntive  plants, 
from  which  thoy  calcul.Tte  the  basic 
cost  of  each  ton  of  concentrates  to  bo 
between    $45    and   |50    per    ton.      The 
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cost   to  the  foreiR-n   producer  is   calcu- 
lated as  being  about  $24  less. 

William  Loeb,  Jr.,  of  the  American 
Smelting  &  Refining  Co.,  appeared  be- 
fore the  committee  in  support  of  a  duty 
of  10c.  per  lb.  on   tin   in   bars,  blocks, 


Bill  To  Liberalize  Relief  Act  Re- 
ported Favorably  to  House 

Con.sidcration  Unlikely  at  This  Session 
— Secretary  Payne  Opposed 


duty  on  lead  in  ore,  in  dross,  in  bullion, 

pigs,   bars   and   matte,   as   well    as   the 

lead   in   copper   rcgulus,   in    sheets   and 

pipes    and    that    imported    as    old    and 

.scrap.     He   said   he   would   leave   it   to 

the  committee  to  determine  the  proper 
pigs  or  other  metallic  form  and  a  duty  rate  of  duty,  but  declared  that  the  pres- 
of  6c.  per  lb.  on  tin  in  ores.    He  pointed     ent  ad   valorem   duty   is   most  unsatis- 

out  that  no  duty  is  needed  on  tin  and     factory     in     its     method     of     working.       ^^^^^  ^„.„.„„.^    _  „..^ ^ 

ores  for  protection  purposes,  due  to  the  Jerome  J.  Day,  representing  the  lead  resentatives"  by  "its  Committee  on 
absence  of  tin  deposits  in  the  United  producers  in  the  Coeur  D'Alene  district,  jy^j^gg  ^nd  Mining.  The  bill  was  re- 
States  which  can  be  worked  commer-  asked  for  a  specific  duty  on  lead  of  ^^^.^^^i  j^  exactly  the  same  language  as 
cially.  He  suggested  the  duty,  how-  not  less  than  2c.  per  lb.  A  similar  rate  contained  in  the  Senate  bill.  An  un- 
ever,  as  a  source  of  revenue.     The  rates     was  asked  by  Ernest  Bamberger,  rep-     successful  effort  was  made  to  pass  the 

resenting    the    lead    ore    producers    of 


The  bill  intended  to  liberalize  the 
War  Minerals  Relief  Act,  which  passed 
the  Senate  May  31,  1920,  has  been  re- 
ported favorably  to  the  House  of  Rep- 


of  duty  which  he  proposed  will  have  a 
revenue  yield  of  $12,000,000  per  annum, 
he  estimated.  This  protection,  Mr. 
Loeb  testified,  will  enable  American 
itin  producers  to  compete  on  equal  terms 
lor  tin  ores  from  Bolivia,  the  one  source 
of  supply  now  available  and  free.  He 
said  it  would  enable  American  inter- 
ests to  trade  a  larger  Bolivian  output 
and  a  consequent  increased  production 
of  domestic  refined  tin.  He  also  called 
attention  to  the  fact  it  would  aid  in 
an  effort  to  enter  the  Chinese  field 
with  the  view  of  opening  another 
source  of  supply  of  raw  material. 

E.  H.  Wolff,  president  of  the  Ameri- 
can Zinc  Institute,  called  the  attention 
of  the  committee  to  the  fact  that  the 


Utah. 

Clifton  Taylor,  of  the  Molybdenum 
Corporation  of  America,  requested  a 
duty  of  50c.  per  lb.  on  molybdenum 
and  $1  a  pound  on  ferromolybdenum. 
Arthur  V.  Davis,  of  the  Aluminum  Co. 
of  America,  requested  the  restoration 
of  the  Payne-Aldrich  rate  of  7c.  per  lb. 
on    aluminum. 


Amendment  to  Zinc  Tariff  Bill 
Introduced 


An  amendment  to  the  pending  zinc 
tariff  bill  has  been  introduced  by  Sena- 
tor Spencer  of  Missouri.  His  amend- 
ment provides  a  duty  of  one  and  one- 
zinc  industry  in  the  United  States  is  half  cents  per  pound  on  the  metallic 
experiencing  the  worst  period  of  de-  zinc  content  of  ore  containing  more 
pression  in  its  history.  A  continuation  than  10  per  cent  and  less  than  25  per 
of  the  present  conditions,  he  said,  would  cent  of  zinc.  Upon  all  ores  and 
work  irreparable  injury  to  the  indus-  drosses  containing  more  than  25  per 
try.  He  said  that  the  European  smel-  cent  of  zinc,  the  metallic  zinc  content 
ters  have  recovered  from  the  effects  of  is  to  be  dutiable  at  two  cents  per 
the  war  and  that  100,000  tons  of  slab  pound.  Ore  containing  less  than  10  per 
and  sheet  zinc  are  on  hand  in  Europ  ■  cent  of  zinc  is  to  be  imported  free  of 
The  present  American  cost  of  produc-  duty.  Zinc  in  blocks,  pigs,  slabs  and 
tion,  he  declared,  is  higher  than  the  old  is  to  be  dutiable  at  two  and  three- 
market  price  of  the  metal.  fourths  cents  per  pound.  Zinc  oxide  is 
The  American  Brass  and  Copper  to  pay  two  and  three-fourths  cents  per 
Statistical   Exchange   submitted   a   list    pound,    while    zinc    in    sheets,    plates, 


of  proposed  rates  on  brass  and  cop 
per  products.  The  duties  ranged  from 
lie.  per  lb.  on  copper  wire  to  14|c. 
on  brass,  angles  and  channels.  The 
argument  in  favor  of  this  duty  was 
made  by  Edward  H.  Binns,  of  New 
York. 

A  duty  of  50c.  per  lb.  on  quicksilver 
was  suggested  by  H.  P.  Baker,  gen- 
eral manager  of  the  New  Idria  Quick- 
silver Co.,  which  produces  one  third  of 
the  American  output.  This  duty  would 
amount  to  $38  a  flask  on  imported  mer 
cury. 


strips  or  in  manufactured  form  and 
zinc  dust  are  to  be  dutiable  at  three 
and  three-fourths  cents  per  pound. 


Report  on  Mining  Law  Revision 
Expected  Soon 

H.  Foster  Bain,  the  acting  director 
of  the  Bureau  of  Mines,  states  that  a 
final  report  will  be  forthcoming  in  the 
very  near  future  in  the  matter  of  the 
revision  of  the  mining  laws.  A  com- 
mittee headed  by  W.  R.  Ingalls  has 
He   pointed   out  that  last  year    ^^^^  j^j.^  tjjg  matter  exhaustively  and 


over  16,000  flasks  of  quicksilver  were 
imported.  Of  these  5,700  came  from 
Italy,  where  the  cost  of  production  is 
much  lower  than  it  is  in  the  United 
States. 

Herbert  W.  Smith,  chief  of  the  tariff 
division  of  the  American  Mining  Con- 
gress, told  the  committee  that  there 
are  sixteen  mineral  industries  which 
are  requesting  protection  by  tariff. 
Nine  of  these  minerals  are  now  on  the 
free  list. 

Clinton   H 


is    expected   to   submit   a   final   report 
shortly. 

•Assistant  Director  of  Bureau 
On  Western  Trip 

E.  A.  Holbrook,  assistant  director  of 
the  Bureau  of  Mines,  is  making  an  in- 
spection trip  which  will  include  sev- 
eral of  the  Western  experiment  sta- 
tions.     He   attended    the   dedication   of 


bill  by  unanimous  consent.  To  secure 
its  consideration  at  this  session  of  Con- 
gress will  require  a  special  rule.  It  is 
very  doubtful  if  such  a  rule  can  be  se- 
cured. In  all  probability  the  legisla- 
tion will  die  with  the  session  on 
March  4. 

Any  amplification   of  the   War   Min- 
erals Relief  Act  is  opposed  by  the  Sec- 
retary of  the  Interior.     If  there  is  any 
additional    legislation    at   all    it    is    his 
opinion    that    it   should   be   confined   to 
the    questions    of   law   surrounding   the 
"request  or  demand"  and  the  "purchase 
price"    features    of    the    existing    act. 
The  opinion  of  Secretary  Payne  in  this 
connection  was  given  in  response  to  a 
specific  request  on  the  part  of  Repre- 
sentative Rhodes,  the  chairman  of  the 
Committee    on    Mines    and    Mining    of 
the  House.     H.  R.  13,091  is  now  on  the 
House   calendar.     Secretary  Payne  op- 
poses H.  R.  13,091   on  the  ground  that 
it  is  too  broad  and  would  permit  of  a 
re-examination    of    all    claims    by    the 
Court  of  Claims.     It  would  not  be  wise, 
he  says,  or  necessary  to  pass  this  bill. 
Awards   to   the   amount   of   $6,946.90 
were   recommended   by   the    War    Min- 
erals   Relief    Commission    during    the 
week  ended  Jan.   15.     The  awards  rec- 
ommended were:  Orren  Osborne,  tung- 
sten, $887,  21  per  cent;  Parsons  &  Car- 
ter, chrome,  $430.87,  63  per  cent;  Ker- 
ley.    Van    Winkle    &    Heinick,    chrome, 
$2,249.22,    52    per    cent;    Kerley,    Van 
Winkle  &  Heinick,  chrome,  $745.29,  29 
cent  cent;  Rose,  Kerley,  Van  Winkle  & 
Heinick,  chrome,  $2,311.85,  39  per  cent. 
In    addition,    the    claim    of    Virgil    V. 
Anderson,   which   had   been   disallowed, 
was    reconsidered     and     an     award     of 
$322.67     recommended.      That     amount 
was  85  per  cent  of  the  amount  claimed. 
During     the     week     ended     Jan.     8: 
A.  Hyde,  chrome,  $2,910.65,  58  per  cent; 
G.    J.    and   W.    D.    Fuller,   manganese, 
$831.95,  47  per  cent;  Talbott,  Byrne  & 
Wayne,   chrome,   $234.25,   29   per   cent; 
W.  J.   Overbeck,  manganese,   $1,036.69, 
55  per  cent.     The  claim  of  Gustave  T. 
Pinson  was  reviewed  and  an  additional 
$415.85  was  allowed  him. 

The  Senate  has  agreed  to  a  resolu- 
tion introduced  by  Senator  Robinson,  of 
Arkansas,  calling  upon  the  War  Min- 
erals Relief  Commission  to  furnish  the 
following  information:     A  complete  list 


the  new  fteno  station  on  Jan.  21.     He 

,..    ...   Crane,   president   of   the  will  be  present  at  a  meeting  of  West- 

St.  Joseph  Lead  Co.,  testified  that  the  ern  experiment  station  superintendents     of  all   clamis   filed  ^orp^resontcd   under 

coats  to  his  company   for  placing  lead  with     representatives     of    co-operating     "      '"       '"         '     "'    ' 

on  the  New  York  market,  including  de-  colleges.      In    addition,    he    will    make 

preciation,  depletion  and  6  per  cent  on  some  first-hand   observations  as  to  the 

invested   capital,  aggregated   $6.80  per  operating  phases  of  the  Mineral  Leaa- 

100    lb.      He    recommended    a    specific  ing  Act  regulations. 


the  War  Minerals  Relief  Act;  a  list  of 
all  claims  allowed;  a  list  of  all  claims 
disallowed,  and  a  list  of  all  the  legal 
opinions  which  have  been  rendered  in 
connection  with  the  act. 
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Special  London  Letter 

Foreign      Office      Vetoes      Spitsbergen 
Scheme — Barnatos   Reported   Seek- 
ing  Interest   in   National   Min- 
ing Corporation 

By  W.  a.  Doman 

London,  Jan.  11 — Some  time  ago  I 
reported  that  negotiations  were  in 
progress  for  the  transfer  of  the  con- 
trol of  the  Northern  Exploration  Syndi- 
cate, which  owns  iron,  coal  and  marble 
properties  in  Spitsbergen,  to  a  foreign 
corporation.  Mr.  Salisbury-Jones,  who 
was  the  prime  mover  in  this  business, 
had  arranged  to  obtain  an  option  on 
shares  to  be  pooled,  the  idea  being  that 
persons  pooling  would  net  something 
like  £2  per  share  on  the  scheme  arriv- 
ing at  fruition.  It  was  believed  at  the 
time,  though  of  course  it  did  not  ap- 
pear, that  Herr  Hugo  Stinnes  was  at 
the  back  of  the  purchasing  company. 
Considerable  disappointment  has  now 
been  caused  by  the  refusal  of  the  Brit- 
ish Foreign  Office  to  allow  the  deal  to 
be  consummated,  the  reason  given  being 
that  it  would  be  inimical  to  the  inter- 
ests of  Great  Britain.  The  delay  in 
vetoing  the  scheme  has  caused  a  good 
deal  of  comment,  and  in  some  quar- 
ters in  the  city  it  is  held  that  the  For- 
eign Office  has  "crabbed"  a  fine  deal. 
Presumably  the  British  government  is 
aware  of  the  actual  facts  of  the  posi- 
tion, for  it  seldom  interferes  in  mat- 
ters of  this  kind.  From  the  £3  or  £4 
which  the  shares  of  the  Northern  Ex- 
ploration Syndicate  reached  several 
months  ago  they  have  fallen  to  about 
5s.  nominal.  The  decline  is  not  wholly 
the  result  of  government  action;  it 
began  last  year  when  experts  reported 
adversely  concerning  the  existence  and 
quality  of  the  iron  ore,  of  which  such 
a  splash  was  made  at  the  flotation  of 
the  company. 

An  interesting  rumor  is  current  con- 
cerning the  National  Mining  Corpora- 
tion. For  some  time  it  has  been  under 
3  cloud,  mainly,  it  would  appear,  owing 
III  the  fact  that  some  of  the  properties 
in  which  it  has  invested  capital  are 
.still  in  the  development  stage.  It  pos- 
sps«es  so  powerful  a  backing  that  many 
speculators  bought  the  shares  heavily 
in  the  belief  that  they  would  enjoy  a 
fubstantial  rise.  This  did  not  mate- 
rialize, as  all  mining  and  kindred  shares 
hiive  been  out  of  favor,  and  there  was 
talk  of  wiping  out  the  liability  of  10s. 
'I  share.  Now  it  is  said  that  the  firm 
of  Rnrnato  in  endeavoring  to  secure  a 
big  holding  in  the  National  Mining 
•iirporntion.  The  companies  that 
formed  it  took  up  IM. 000.000  and  Bar- 
M.'itos  were  not  included.  This  latter 
1^  the  richest  mining  firm  in  the  city, 
■  ■nd  In  alwnyH  credited  with  mnintain- 
iMg  II  very  Rubstantial  liquid  position, 
ready  for  iiny  contingency  or  oppor- 
tunity.     Its      aotivitiM      embrace      the 


Johannesburg  Consolidated  Investment 
Co.,  various  subsidiary  gold  mining 
companies,  the  De  Beers,  the  Premier, 
Jagei-sfontein  Diamond  Mines  and  the 
Diamond  Syndicate,  to  say  nothing  of 
industrial  ventures.  One  of  the  mines 
under  its  control,  the  New  State  Areas, 
in  the  Far  Eastern  Rand,  has  just 
struck  the  reef  in  a  shaft  at  a  depth 
of  3,578  ft.  The  assay  was  disappoint- 
ing, both  in  regard  to  width  and  value, 
the  former  being  only  6  in.  and  the  lat- 
ter 1  dwt.  This  does  not  repeat  the 
concern's  former  experience  with  Van 
Ryn  Deep  and  Govei-nment  Gold  Min- 
ing Areas.  The  shaft,  however,  touches 
only  a  pin  point  so  far  as  the  size  of 
the  property  is  concerned. 

Some  of  the  Nigerian  tin-mining  com- 
panies have  certainly  fallen  upon  evil 
days.  The  Noi-thern  Nigeria  'Bauchi) 
company  was  at  one  time  regarded  as 
one  of  the  best  concerns  operating  on 
the  plateau.  Owing  to  financial  rea- 
sons it  is  in  such  low  water  that  the 
possibility  of  reconstruction  with  a  5s. 
liability  has  reduced  both  the  prefer- 
ence and  ordinary  shares  to  a  merely 
nominal  value.  .4nother  company,  the 
Jantar,  is  in  need  of  funds,  and  the 
shares  are  suffering  in  consequence. 

CANADA 

British  Columbia 

Premier  May   Build   .\erial  Tramway — 

Bunker  Hill  Action  Cheers 

Kootenay  Shippers 

Squamash — Preparations  are  being 
made  by  the  Tatlayoco  Lake  Gold  Mines, 
Ltd.,  to  install  a  100-ton  mill.  The  ore 
contains  gold,  silver,  antimony  and 
arsenic. 

Vancouver — The  manager  of  the  Hed- 
ley  Gold  Mines,  Ltd.,  stated  recently 
that  if  economic  conditions  permit  the 
Nickel  Plate  mine  will  be  reopened 
within  three  months. 

Stewart — It  is  reported  to  be  a  possi- 
bility that  an  11-miIe  aerial  tramway 
will  be  constructed  from  the  Premier 
mine,  Salmon  River,  to  tidewater  to 
take  care  of  the  transportation  prob- 
lem facing  the  management  of  the  Pre- 
mier Gold  Mining  Co.  To  keep  the  road 
open  is  said  to  be  proving  too  costly 
and  constant  a  task.  The  drop  be- 
tween No.  2  tunnel,  where  shipments 
originate,  and  Stewart  is  about  1,400  ft., 
of  which  '.100  ft.  occurs  in  the  first 
three  miles 

Alice  Arm — The  Dolly  Varden  mine 
has  closed  down  tenipornrily  owing  to  a 
heavy  snowfall  which  shut  down  the 
railroad. 

Snndon— Milling  was  stopped  at  Sil- 
versmith mill  about  Jan.  15  owing  to 
water  shortage  iind  market  outlook. 
About  forty  iticn  will  be  kept  on  de- 
velf)pment  work  during  the  winter. 
Over  400  tons  of  silver-lead  conccn- 
tnites  are  on  hand  and  a  much  larger 
quantity  of   zinc  concentrates. 


New  Denver  —  Milling  operations 
have  been  suspended  at  the  Rosebery- 
Surprise  mill  which  ran  last  season  en- 
tirely on  the  product  of  the  Bosun  mine, 
between  New  Denver  and  Silverton. 
The  Surprise  mine,  at  Sandon,  has  con- 
tinued inactive  since  the  start  of  labor 
troubles  in  the  Slocan  last  spring,  as 
have  also  Canadian  and  Ivanhoe  groups. 

Kaslo — The  only  mining  activity  of 
any  consequence  being  carried  on  this 
winter  along  the  South  Fork  of  Kaslo 
Creek  is  at  Silver  Bell  and  Silver  Bear 
groups.  A  resumption  ,of  operations  at 
Revenue  group,  also  on  the  South  Fork, 
is  looked  for  in  the  spring.  Affairs  of 
Gibson  Mining  Co.,  Ltd.,  which  have 
been  in  a  chaotic  condition  following 
protracted  litigation,  have  been  placed 
m  the  hands  of  a  liquidator,  James  H. 
Doyle,  sheriff  of  South  Kootenay. 

Ainsworth — Mining  operations  at  the 
Florence  mine,  Princess  Creek,  are 
very  largely  in  the  hands  of  lessees  at 
the  present  time,  five  different  sets  be- 
ing engaged. 

Nelson — Dismay  of  silver-lead  pro- 
ducers of  West  Kootenay  at  the  condi- 
tion of  affairs  brought  about  by  the 
virtual  refusal  of  the  Consolidated 
smelter  at  Trail  to  handle  any  more 
custom  ore  for  the  time  being,  and  up- 
ward revision  of  freight  rates  on  ore 
shipped  from  this  side  to  smelters  in 
the  United  States,  is  tempered  some- 
what by  announcement  that  Bunker  Hill 
&  Sullivan  Mining  &  Concentrating  Co. 
has  at  last  secured  a  through  freight 
rate  on  ores  and  concentrate  from  Brit- 
ish Columbia  points  to  the  Bunker  Hill 
smelter  at  Kellogg,  Idaho.  Rates  from 
Slocan  points  are  given  as  $6.90  per 
ton  on  ore  running  up  to  $50;  $8.10  per 
ton  on  ore  valued  at  between  $50  and 
$75;  $10  per  ton  on  ore  valued  at  be- 
tween $75  and  $100.  The  Bunker  Hill 
management  is  prepared  to  pay  cash 
for  such  product  as  proves  acceptable, 
instead  of  effecting  a  temporary  settle- 
ment by  means  of  warehouse  receipts, 
the  method  now  followed  by  the  Con- 
solidated smelter  at  Trail. 

Ontario 

Drilling  Near  Timmins  .'^topped — 
Davidson  Consolidated  To  Bo  Sold 
Porcupine — The  English  interests 
which  were  diamond  drilling  on  the 
sand  plains  southwest  of  Timmins  have 
stopped  for  the  winter.  Several  thou- 
sand feet  of  drilling  was  done.  The 
claims  on  which  this  work  is  beini:  done 
are  in  a  <lirect  line  with  the  Melntyre 
vein  systems,  but  are  covered  with 
about  100  ft.  of  sand  overlnirden. 

At  a  meeting  of  the  shareholders  of 
the  Davidson  Consolidnteil  on  .Ij>n.  17, 
it  was  decided  to  sell  the  property  to 
an  English  syndicate.  Tbe  I.'itter  has 
purchnsi'd  1.000,000  shiir.'s  of  treasury 
stock  at  7r>e,  per  .ihare.  .th'I  will  buy  the 
outstiindiiig  stock  held  by  sh.'ireholders 


244 


Engineerinc;    and    Mining    Journal 


Vol.  Ill,  No.  5 


at  $1.18  per  share.  The  mine  will  be 
reopened  March  1  with  ample  funds  to 
carry  on  work  and  erect  a  500-ton  mill. 

Toronto — Mining  men  are  keenly  in- 
terested in  a  proposed  change  in  the 
mining  regulations,  which  would  permit 
the  time  spent  in  road  cutting  and  trail- 
making  to  render  their  properties  ac- 
cessible to  count  on  their  assessment 
duties.  It  is  pointed  out  that  during 
the  last  two  years  the  government  has 
given  very  little  assistance  in  road 
making,  which  has  mainly  had  to  be 
done  by  the  mining  men  at  the  season 
of  the  year  when  they  should  be  work- 
ing on  their  claims.  A  strong  case  is 
made  out  for  the  change  in  connection 
with  the  building  of  the  Boston-Creek- 
Skead  road,  built  to  reduce  the  haul  to 
the  railway  by  12  miles.  The  work  was 
done  entirely  by  prospectors  and  min- 
ers on  account  of  the  delay  by  the  gov- 
ernment in  providing  badly-needed 
road  facilities. 

Cobalt— The  McKinley  Darragh  has 
been  closed.  The  company  has  a 
considerable  portion  of  its  surplus  tied 
up  in  silver  bullion,  which  it  has  not 
sold. 

It  is  understood  that  the  recent  de- 
velopments on  the  Ontario-Kirkland 
have  shown  two  years'  ore  supply  for  a 
60-ton  mill.  It  is  expected  that  con- 
struction work  will  be  started  on  the 
mill  in  the  spring. 

MEXICO 
Durango 
Decreased   Export  Tax   on   Silver  En- 
couraging— Wages  and  Prices  Com- 
ing Down — No  Further  Shutdown 

Durango — The  Federal  government 
has  lowered  the  export  taxes  on 
metals  materially,  and  as  a  consequence 
the  mines  that  were  holding  on  have 
continued  operations.  Under  the  new 
decree  the  tax  will  be  1  per  cent  when 
silver  is  over  60c.  and  not  exceeding 
70c.  per  ounce  in  New  York,  and  when 
less  than  60c.  in  New  York  there  is 
to  be  no  tax  whatever.  When  silver  is 
between  70  and  80c.  the  tax  will  be  IJ 
per  cent;  between  80  and  90c.,  2  per 
cent;  over  90c.  and  under  $1,  7  per 
cent;  over  $1  and  under  $1.10,  8  per 
cent;  over  ?1.10  and  under  $1.20,  9  per 
cent;  over  $1.20  and  under  $1.30,  10 
per  cent,  and  so  on  up  to  12  per  cent 
when  silver  is  above  $1.40. 

The  workmen  are  also  realizing  the 
difficulty  of  the  present  situation  in  the 
mining  field,  and  seem  veiling  to  ac- 
cept a  reduction  in  wages.  This  re- 
duction is  accepted  by  labor  more  par- 
ticularly because  at  this  season  of  the 
year  in  Mexico  and  for  the  next  three 
or  four  months  there  is  no  other  field 
of  activity  for  the  common  laborer,  as 
the  crops  have  been  gathered. 

The  effect  of  the  gen(;ral  reduction 
of  prices  is  now  just  beginning  to  be 
felt  in  this  district.  Lumber  and 
some  other  construction  materials  have 
dropped,  but  not  to  the  extent  to  which 
similar  materials  are  reported  to  have 
fallen  in  the  United  States.  Dynamite, 
caps  and  fuse  have  not  yet  reacted. 
The    small   miner   is    waiting   and    the 


companies  are  running  along  from  hand 
to  mouth  on  all  classes  of  supplies. 

According  to  information  at  hand 
there  have  been  no  further  shutdowns 
during  the  last  two  weeks,  but,  at  the 
same  time,  there  is  no  report  of  any 
of  those  closed  at  the  end  of  last  year 
opening  up.  Notices  have  been  sent 
cut  to  some  of  their  clients  by  the 
Minerales  y  Metales  Co.  that  they  will 
open  their  smelter  at  Torreon  some 
time  in  February,  but  a  fixed  date  has 
not  been  set.  This  notice,  with  the 
continuance  of  operations  at  Asarco, 
Dgo.,  of  the  American  Smelters  plant, 
has  given  encouragement.  Unless 
something  more  than  is  at  present  ap- 
parent develops  the  mines  now  work- 
ing will  keep  on,  and  within  a  few 
months  those  that  have  closed  down  will 
resume. 

The  temporary  panic  in  Mexico  City 
and  the  short  run  on  the  banks  there 
had  practically  no  effect  here  what- 
ever. There  are  no  organized  banks  in 
Durango,  and  as  the  banking  business 
is  distributed  among  the  stronger  com- 
mercial houses  of  the  city  there  was  no 
occasion  for  alarm  at  this  capital.  Each 
mining  company  of  importance  has  its 
own  financial  agent  in  the  capital,  and 
as  all  the  important  commercial  houses 
do  their  own  banking  business  the  funds 
available  and  usable  are  so  widely  dis- 
tributed that  no  outside  panic  can 
make  more  than  the  merest  ripple  on 
the  surface  of  general  business  at  this 
center. 

To  sum  up,  the  present  situation  is 
one  of  hope.  Most  mining  men  do  not 
expect  any  great  change  in  metal 
prices  to  occur  soon,  and  so  have  gone 
to  work  to  do  the  best  they  can  as 
things  are. 

Coahuila 

Minerales  y  Metales  To  Reopen  Torreon 

Smelter 

Torreon — Practically  all  of  the  mines 
in  this  district  which  are  resuming 
operations  are  doing  so  with  a  30  per 
cent  reduction  of  wages  to  miners  and 
a  general  curtailment  of  overhead  ex- 
penses. Managers  and  office  men  are 
accepting  a  reduction  in  salaries.  Prep- 
arations are  being  made  to  blow  in  all 
of  the  furnace.s  of  the  Torreon  smelter 
on  or  about  the  first  of  the  month  and 
the  company  will  shortly  resume  the 
purchase  of  ores. 

Saltillo — La  Esperanza  Mining  Co.  at 
the  last  meeting  of  stockholders  re- 
solved to  issue  .50,000  new  assessable 
shares,  the  maximum  assessment  to  bo 
six  cents  per  month  each.  The  present 
membeis  of  the  company  will  be  given 
45  days  in  which  to  subscribe  for  this 
new  issue  and  in  the  event  it  is  not  all 
suDscribed  for  by  them  the  remainder 
will  be  placed  on  the  market  to  the 
general  public. 

Sonora 
Cananea — A  reduction  of  20  per  cent 
has  been  made  in  the  rate  of  pay  at 
the  property  of  the  Calumet  &  Sonora 
Mining  Co.  This  was  effective  Jan. 
15. 


CALIFORNIA 

Pacific  Coast  Borax  Co.  Shuts  Death 
Valley   Plant  Down 

Eureka — Positive  assurance  that  a 
large  electro-smelting  plant  is  to  be 
established  shortly  at  Trinidad,  to- 
gether with  large  hydro-electric  plants 
at  Ishi  Pishi  Falls  and  below  Orleans, 
has  been  received  from  the  Electric 
Metals  Co.  of  San  Francisco.  With  the 
water  power  it  is  proposed  to  generate 
electricity,  which  is  primarily  for  the 
purpose  of  transmission  to  the  Port  of 
Trinidad,  there  to  be  used  in  the  electro- 
metallurgical  industry.  The  sale  of 
power,  should  the  demand  arise,  is  also 
a  possibility,  but  it  is  not  the  intention 
of  the  company  to  engage  in  the  com- 
mercial power  business. 

Amador  City — The  mill  at  the  Bunker 
Hill  mine,  near  Amador  City,  resumed 
operating  this  month,  after  nearly  a 
year's  cessation  of  work. 

Greenwood — The  Grit  company  on 
Jan.  14  settled  with  W.  A.  Buckman,  the 
owner  of  the  mine,  for  the  first  pay- 
ment becoming  due  in  April.  The  next 
payment  of  $7,500  will  fall  due  Nov.  1. 

Angels  Camp — Work  is  going  on  ac- 
tively at  the  Toll  Gate  mine,  formerly 
the  Port  Arthur.  The  three-stamp  mill 
is  ready  for  operation.  New  buildings 
have  been  completed. 

Death  Valley — The  mines  and  calcin- 
ing plant  of  the  Pacific  Coast  Borax 
Co.  in  Death  Valley  have  been  closed 
down.  Increased  freight  rates  to 
eastern  points  is  given  as  the  cause. 
Over  150  men  were  laid  off.  The  com- 
pany's product  was  marketed  under  the 
famous  "Twenty-mule  Team"  trade- 
mark. 

NEVADA 

New  Company  To  Take  Over  Clifford 
Mine  Near  Tonopah 

Arrowhead — The  Arrowhead  Mining 
Co.  reports  that  the  face  of  the  west 
drift  on  the  third  level,  which  is  267 
ft.  below  the  collar  on  the  incline,  shows 
2  ft.  of  high-grade  ore  and  6  ft.  of 
milling  ore.  The  shaft  is  now  down 
50  ft.  below  water  level  and,  after  a 
little  more  development  is  done  on  the 
third  level,  it  is  planned  to  sink  to  the 
fourth  level  and  drift. 

Clifford.  —  Preliminary  negotiations 
toward  selling  the  Clifford  mine  to  New 
York  interests  have  been  completed. 
This  mine  is  situated  at  Clifford,  about 
40  miles  east  of  Tonopah,  and  has  been 
worked  intermittently  in  a  small  way 
since  1905.  Total  production  is  about 
half  a  million  dollars  in  gold,  all  of 
which  was  in  high-grade  ore.  There  is 
said  to  be  much  ore  of  milling  grade  in 
sight,  besides  good  chances  of  high- 
grade  as  the  deepest  workings  are  only 
200  ft.  down.  The  company  to  be  or- 
ganized will  be  known  as  the  Clifford 
Silver  Mines  Corporation,  and  it  is 
expected  that  a  leasing  system  will  be 
adopted  until  plans  for  development 
and  mill  construction  are  completed. 

Pioche — Ore  shipments  from  the 
Pioche  district  from  Jan.  6  to  Jan.  12 
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were  above  the  average,  owing  to  in- 
creased tonnage  from  the  Prince  and 
the  Virginia  Louise.  Shippers  were: 
Prince  Cons.,  1,350  tons;  Virginia 
Louise,  850;  Bristol,  315;  Black  Metals, 
105  and  Battles-Smith  Bristol  Lease,  40. 
There  are  over  forty  men  on  the  pay- 
roll of  the  Prince  Consolidated  and  no 
wage  cut  is  anticipated. 

Tonopah — In  the  Tonopah  Extension 
the  McCane  shaft  has  reached  a  depth 
corresponding  to  the  1440  level  of  the 
Victor.  Crosscutting  will  soon  be 
started  from  the  1880  level  of  the 
Victor.  This  is  the  deepest  working  in 
the  Tonopah  District.  Development 
totaled  271  ft.  for  the  last  week. 

The  West  End  reports  no  new  de- 
velopments of  importance  from  either 
the  West  End  or  Ohio  shaft.  A  con- 
nection has  been  made  from  the  800 
level  in  Tonopah  "76"  territory  to  the 
Monarch  Pittsburg  600  level.  This 
will  improve  ventilation  in  both  mines. 
Divide — The  Tonopah  Divide  reports 
no  change  in  the  southeast  drifts  on  the 
800  and  1,000  levels.  Daily  shipments 
of  50  tons  of  ore  of  a  grade  said  to 
exceed  $30  per  ton  are  being  made  to 
the  Belmont  mill  in  Tonopah. 

In  the  Rosetta,  in  the  southeast  por- 
tion of  the  district,  encouraging  values 
have  been  found  on  the  300  level.  Two 
drifts  are  being  driven  in  opposite  direc- 
tions from  the  main  crosscut  and  spots 
containing  high  grade  values  have  been 
encountered. 

Ely— The  payroll  of  Nevada  Consoli- 
dated for  December,  1920,  was  approxi- 
mately $265,000.  Of  this  $95,000  was 
paid  out  at  the  mines  and  $170,000  at 
mill  and  smelter.  This  is  about  20  per 
cent  below  the  average  payroll  six 
months  ago.  At  present  there  is  about 
2,600  tons  of  blister  copper  stocked  at 
the  smelter. 

Consolidated  Coppermines  has  sus- 
pended operations  at  Kimberley  and  cut 
the  force  to  a  care-taking  basis.  How- 
ever, only  a  small  crew  has  been  work- 
ing and  the  suspension  affected  only 
fifty  men  working  at  Pilot  Knob. 

Local  men  have  taken  o^'er  the  old 
Wildwest  mine  in  the  Spruce  mountain 
district.  About  90,000  tons  of  ore  are 
reported  to  be  blocked  out.  There  is  a 
mill  on  the  property. 
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for  the  present  completed  its  diamond 
drilling  campaign  at  Bisbee,  which  has 
extended  over  a  period  of  five  years 
and  comprises  50,000  ft.  of  hole  drilled. 
Mr.  Beatrand  has  done  most  of  this 
work  under  contract. 

Johnson— The  Keystone  Copper  Co. 
started  work  Jan.  10  after  a  sixty-day 
shutdoT\Ti.  All  work  will  be  confined 
to  development  and  erection  of  the 
mill. 

Dragoon— Los  Angeles  and  New  York 
minmg  men  have  taken  an  option  on 
the  Centurion.  The  first  payment  has 
been  made  and  it  is  reported  that  a 
mill  will  be  erected  at  once. 

The  Texas-Arizona  has  cut  the  ore  on 
the  3rd  level  and  shipments  of  lead- 
silver  ore  will  be  resumed. 

Stockton  Hill.— The  C.O.D.  mill  is 
rapidly  near  completion.  Practically 
all  machinery  is  on  the  ground,  and 
consti-uction  is  well  on  the  way.  Pres- 
ent outlook  is  that  treatment  will  start 
within  sixty  days.  The  old  dumps  of 
ore  and  tailings,  comprising  about  50,- 
000  tons,  will  be  run  through  first. 

Chloride  —  The  Dardanelles  has 
shipped  a  40-ton  car  from  its  new  160- 
ft.  level.  Development  is  progressing 
on  this  level,  and  conditions  are  check- 
mg  out  with  showings  on  the  upper 
level.  A  raise  being  driven  to  the  100 
level  has  opened  up  ore  averaging  $40 
in   gold  and  silver. 

The  retimbering  and  unwatering  of 
the  Pay  Roll  shaft  has  been  completed. 
Sinking  has  been  resumed.  Superin- 
tendent Blackwell  reports  good  prog- 
ress. 

Hayden— The  Continental  Commis- 
sion Co.  is  reported  to  have  sold  the 
79  Mine  near  Hayden  Junction  to  Hugh 
H.  Hanger,  of  Washington,  D.  C,  and 
associates. 


ARIZONA 

C.  &  A.  Completes  Diamond  Drill 
Work   at   Bisbeo 

Bisbee— The  Boras  Leasing  Co.  has 
finished  sinking  its  shaft  from  the  600 
to  the  700  level.  Sinking  was  started 
Dec.  27  and  completed  Jan.  14.  The 
station  is  now  being  cut  and  after 
completion  the  700  level  will  be  ex- 
tended toward  the  ore-bearing  ground 
on  the  600  level. 

The  Night  Hawk  Leasing  Co.  is  ex- 
tending n  drift  on  its  650  level  to 
connect  with  the  Bora8  company's 
workings. 

N.  Beatrand  has  returned  to  Biabee 
after  completing  several  diamond  drill 
holes  at  the  Cnlumct  &  Arizona  Min- 
ing Co.'s  Eighty-five  mine  at  Lnrds- 
biirt,-,  N.  M.     The  C.  &  A.  comp.inv  has 


NEW  MEXICO 
Santa  Fe  Makes  Special  Rates  for  Low- 
(Jrade  Chine  Ores 
Santa  Rita— The  Santa  Fe  railroad 
has  notified  the  State  Corporation  Com- 
mission that  a  rate  of  12Jc.  per  ton 
will  be  made  on  low-grade  ores  between 
Santa  Rita  and  Hurley,  \.  M.  This  is 
in  the  interest  of  the  Chino  Copper  Co 
and  affects  ores  hauled  from  mine  to 
concentrator,  a  distance  of  8  miles. 


COLORADO 

Portland    (lold    I'asses    Dividend    Aft«r 

Long    Unbroken   Record 

Cripple  Creek— The  Portland  Gold 
.Mininir  Co.  pa.ssed  its  last  quarterly 
dividend  after  an  unbroken  record  for 
many  years.  The  reason  is  the  unwill- 
ingness of  the  company  to  deplete  its 
resources  and  ore  reserves  under  opcr- 
.•:ti^^^  conditions  which  do  not  permit 
it  til  make  a  profit. 

Telliiride — Shipments  from  Telluride 
iluring  December  were:  Smugrgler- 
Union,  fi!)  cars;  Tomboy,  48;  Liberty 
Bell,  19;  total  126. 

Ophir  Loop — The  Belmont-Wagner 
Mining  Co.  has  resumed  development  in 
the  7  by  7-ft.  mill-level  tunnel,  which 
will   be  advanced  to  the  vein  to  serve 


for  haulage  purposes  in  place  of  the 
aerial  tram  heretofore  employed  The 
work  is  under  John  M.  Wagner,  former 
manager. 

UTAH 

Tintic  Standard  Again  Heaviest 
Shipper  from  Tintic  District 
Eureka— Ore  shipments  from  the 
Tintic  district  for  the  week  ended  Jan. 
15  amounted  to  184  cars.  Shippers 
were:  Tintic  Standard,  77  cars;  Chief 
Consolidated,  31;  Dragon  Consolidated, 
16;  Iron  King,  15;  Eagle  &  Blue  Bell. 
15;  Victoria,  8;  Iron  Blossom,  7; 
Swansea,  3;  Grand  Central,  3:  Bullion 
Beck,  2;  Colorado.  2;  Eureka  Mines,  1; 
Sunbeam,  1;  Centennial-Eureka,  1; 
Eureka  Hill,  1;  Ridge  &  Valley,  1;  total 
184  cars.  The  Tintic  Standard  is  again 
the  heaviest  shipper.  In  addition  to 
direct  shipping  ore,  this  company  is 
now  sending  a  large  tonnage  to  its 
new  mill. 

Park  aty— Shipments  for  the  week 
ended  Jan.  15  amounted  to  1,911  tons  as 
compared  with  1,763  tons  the  week  pre- 
ceding. Shippers  were  the  Judge  allied 
mines,  including  the  Judge,  Daly 
West,  Daly,  and  Park-Utah— 806  tons; 
Ontario,  600;  and  Silver  King  Coali- 
tion, 500. 

MONTANA 

-Anaconda  Shuts  Ferromanganese  Plant 

Down — Boston   &    Montana    Mill 

Under  Cover 

Butte  —  Anaconda  has  suspended 
operations  at  its  ferromanganese  plant 
at  Great  Falls,  Mont.,  following  its  clos- 
ing do\vn  of  the  Emma  mine  of  the 
Butte  Copper  &  Zinc  Co. 

Mining  operations  have  been  sus- 
pended at  the  Moulton  mine,  pending 
an  improvement  in  the  spelter  market. 
This  property  is  owned  by  the  Moulton 
company,  controlled  by  the  W.  A.  Clark 
interests. 

The  Plutus  shaft  of  the  Butte  & 
Plutus  has  been  unwatered  and  will  be 
sunk  from  a  depth  of  360  ft.  to  the 
400-ft.  where  a  crosscut  will  be  driven 
to  the  Norwich  vein,  estimated  to  be 
about  325  ft.  away. 

Silver  mining  in  remote  districts  of 
Montana,  whicli  practically  ceased  when 
increased  freight  rates  went  into  effect, 
gives  promise  now  of  reWving  in  con- 
sequence of  all  Montana  railroads  tak- 
ing action  voluntarily  to  reduce  their 
tariffs  on  low-grade  ores  so  as  to  per- 
mit small  operators  and  independent 
producers  to  make  a  profit.  The  reduc- 
tion in  schedules  is  as  high  as  20  per 
cent  on  intrastate  shipments. 

KIkhorn  Di.striot— The  Boston  Jt 
Montana  concentrator  at  the  Elkhom 
mine  is  under  cover,  and  the"  inst.illa- 
tion  of  twenty  carlo.niis  of  machinerj' 
will  begin  shortly.  Milling  equipment 
consists  of  gyratory  crushers,  Hani 
inge  conical  liall  mills.  Wiltley  tables 
and  Janney  tlotalion  maiiiines.  The 
fii-st  section  of  the  mill  witli  a  capacity 
of  50  tons  daily  will  be  completed  with- 
in 60  days,  or  possibly  a  month  longer. 
The  Hardingo  company,  of  New  York. 
is  under  contract  to  equip  the  plant. 
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MICHIGAN 

The   Copper   Country 

Franklin  Shuts  Down— Wolverine  Plans 

Exploration  Campaign 

Houghton— The  Seneca  has  cut  the 
plat  at  the  6th  level  and  drifting  has 
started  in  both  directions  on  the  lode. 
All  the  drifts  in  the  upper  levels  are 
in  good  copper-bearing  ground.  The 
5th  level  south  drift  is  approaching  the 
Ahmeek  boundary.  At  the  Gratiot 
branch  of  this  propei-ty  the  two  raises 
being  put  in  from  the  13th  level  to  the 
11th  level  are  giving  satisfactory  in- 
dications of  the  ground  being  developed. 

The  Mayflower  Old  Colony  Copper  Co. 
is  continuing  its  development  program. 
The  west  crosscut  from  the  south  drift 
is  in  about  30  ft.  but  as  yet  has  not 
encountered  the  Mayflower  lode. 

The  Osceola  Cons.  Mining  Co.  has 
installed  concrete  foundations  for  elec- 
tric pumps  at  its  North  Kearsarge 
property.  This  mine,  which  is  not 
operating,  will  be  kept  unwatered  with 
bailers  and  air-operated  pumps  until 
delivery  of  electric  pumps,  a  matter  of 
sixty  or  ninety  days. 

The  Quincy  Mining  Co.  has  shut  down 
its  three-head  stamp  mill  and  is  treat- 
ing its  total  product  at  the  five-head 
plant.     This  is  a  matter  of  economy. 

The  management  of  the  Franklin 
Mining  Co.  has  decided  to  suspend  all 
operations  for  an  indefinite  period.  The 
last  ore  was  shipped  to  the  Point  Mills 
concentrator  in  May,  1919,  since  which 
time  all  underground  work  has  been 
confined  to  exploring  the  amygdaloid 
lode.  This  work  was  encouraging,  but 
the  depressed  condition  of  the  metal 
market  together  with  the  high  cost  of 
labor  and  supplies  has  forced  a  shut- 
down. All  equipment  has  been  re- 
moved from  the  shafts,  and  that  at 
mine  and  mill  has  been  placed  in  shape 
for  a  long  period  of  idleness. 

For  over  sixty  years  the  Franklin  has 
been  a  producer  of  copper,  with  but 
few  periods  of  inactivity  in  that  time. 
It  has  explored  and  produced  copper 
from  various  lodes  but  has  always  been 
unfortunate  in  that  the  copper  contents 
of  its  ore  has  been  very  low.  The 
future  of  the  property  undoubtedly  de- 
pends on  large  scale  production. 

The  Mohawk  Mining  Co.  is  drifting 
south  on  the  2!Jth  level  of  No.  1  shaft. 
This  shaft  is  operating  but  one  shift 
per  day  and  will  continue  on  this  basis 
until  such  time  as  sufficient  men  are 
available  to  man  it  completely  on  a 
two-shift  basis,  when  drifting  will  pro- 
ceed both  north  and  south  on  all  the 
lower  levels.  No.  4  shaft  has  reached 
a  depth  equivalent  to  the  26th  level 
and  the  plat  is  being  cut.  The  16th 
level  plat  has  been  cut  in  Ko.  6  shaft. 
.Mohawk  is  now  producing  j!,400  tons 
of  ore  per  day,  which  is  about  the 
capacity  of  its  stamp  mill.  At  the 
latter  plant  the  mixed  pressure  turbine 
takes  the  exhaust  steam  from  the 
stamps  in  both  the  Mohawk  and  Wol- 
verine mills.  This  praitice  in  common 
with  other  plants  in  tlu-  country  shows 
a  very  marked  coal  saving,  especially 
worth   while   at  this   time, 


The  Wolverine  Mining  Co.  is  produc- 
ing about  900  tons  of  ore  per  day.  This 
production  will  probably  remain  con- 
stant for  some  time.  The  management 
hopes  to  inaugurate  a  campaign  of 
systematic  exploration  in  the  near  fu- 
ture. Several  copper  formations  will  be 
tapped  and  developed  from  diff'erent 
levels  of  No.  4  shaft  in  the  hope  of 
prolonging  the  life  of  the  property. 

Gogebic  Range 
Mines  Reflecting  Dullness  in  Steel  Trade 

Ironwood — The  iron  mines  are  now 
showing  more  results  of  the  dullness  in 
the  steel  trade.  The  Newport  and 
Anvil  mines  were  shut  down  the  last 
week  of  December  and  were  reopened 
with  wage  reductions  of  about  15  per 
cent  for  their  1,200  employees  besides 
reducing  forces  slightly.  Other  opera- 
tors are  expected  to  follow  suit,  and 
few  would  be  surprised  if  the  U.  S. 
Steel  Corporation  should  also  reduce 
wages  before  spring.  There  seems  to 
be  no  great  number  of  men  out  of 
employment,  but  the  labor  turn-over 
has  dropped  to  nearly  nothing.  At  some 
mines  this  decrease  has  been  from 
about  15  or  20  per  cent  last  fall  down 
to  1  or  2  per  cent  per  month  at  present. 

It  is  reported  that  to  meet  operating 
expenses  the  Charcoal  Iron  Co.,  operat- 
ing the  Yale  mine,  has  negotiated  a  loan 
secured  by  the  ore  in  stock  at  the  mine. 
The  company  is  preparing  to  resume 
work  at  its   mill   at  Marenisco. 

The  Ironton  mine  of  the  McKinney 
Steel  Co.  has  laid  off"  about  140  men. 
It  is  expected  that  all  the  independent 
operators  on  the  Gogebic  Range  will 
reduce  forces  and  cut  wages  on  or  be- 
fore Feb.  1.  The  Plymouth  open  pit 
of  Pickands  Mather  &  Co.  has  already 
been  shut  down,  the  usual  winter  strip- 
ping work  being  stopped   entirely. 

No.  10  shaft  of  the  Tilden  mine  has 
been  put  in  operation  again  after  a 
two-months  shut  down  to  permit  erect- 
ing the  shaft-house  and  engine  trans- 
ferred from  the  Aurora  mine.  The 
shaft  has  also  been  fitted  out  with  an 
electric  haulage  system  supplied  from  a 
100-kw.  rotary  converter  in  the  new 
engine  house.  Putting  "H"  shaft  of 
the  Pabst  mine  into  regular  operation 
has  been  delayed  while  alterations  are 
being  made  to  the  cage.  A  storage 
battery  locomotive  is  being  tried  out 
there  for  use  on  the  stockpile  trestles. 

The  E.  P.  Allis  30  x  72-in.  Corliss 
duplex  first  motion  hoist  at  the  old  "A" 
Norrie  engine  house  is  being  dismantled 
and  taken  to  the  Ashland  mine,  where 
it  will  be  erected  at  No.  9  shaft.  The 
engine  house  will  also  be  moved.  A 
motor-driven  Prescott  high  head  pump 
with  6-in.  poles  is  being  installed  on 
the  24th  level  of  No.  9  shaft. 

Menominee  Range 

Iron     Mountain    I.    &    C.    Co.    Decides 

To    Huild    New    Furnace 

Iron  Mountain — The  Iron  Mountain 
Iron  &  Chemical  Co.  has  finally  decided 
to  erect  a  charcoal  iron  furnace  and 
chemical  plant  on  the  property  re- 
cently purchased  here.  Delay  in  start- 
ing construction  was  duo  to  former  high 


costs,  but  these  have  decreased  so  that 
the  company  feels  it  can  go  ahead  on 
a  basis  more  nearly  normal.  The  fur- 
nace will  have  a  capacity  of  100  tons 
of   pig   iron   daily. 

Florence — The  Florence  Iron  com- 
pany has  reduced  the  forces  at  the 
Florence  and  Ernst  mines  and  has  laid 
some  off  at  the  Bates,  at  Iron  River, 
and  the  Youngs,  at  Stambaugh.  The 
mines  will  run  throughout  the  winter. 

MINNESOTA 
Cuyuna  Range 
Onahman  Iron  Co.  Reorganized — Strip- 
ping  Marquette  Ore  Co.'s   Prop- 
erty   Progressing    Rapidly 

Trommald — Rapid  progress  is  being 
made  in  stripping  the  new  pit  of  the 
Marquette  Ore  Co.  south  of  town.  Hy- 
draulic equipment  is  being  used  and, 
favored  with  an  unusually  mild  winter, 
the  operators  have  succeeded  in  excavat- 
ing 135,000  eu.yd.  since  fall.  The  larg- 
est monthly  yardage  was  that  of  Decem- 
ber, 50,000  cu.yd.  Ore  is  exposed  for 
more  than  200  ft.  along  the  bottom  of 
the  pit  and  a  raise  has  been  started 
from  the  bottom  of  present  shaft  to 
come  into  the  pit  near  the  footwall, 
to  be  used  later  as  a  chute  for  ore 
mined  in  the  pit  by  steam  shovel. 

Crosby — John  A.  Savage  &  Co.  has 
completed  the  sinking  of  a  6  x  12-ft. 
timbered  shaft  from  surface  to  the  266 
ft.  level  of  its  Croft  Mine.  An  elec- 
tric hoist  and  cage  for  handling  the 
timber  are  being  installed.  This  mine 
is  working  a  full  force  double  shift 
and  will  push  production  throughout  the 
winter.  New  ore  reserves  were  blocked 
cut  by  development  of  the  330  ft.  level 
during  1920,  and  all  ore  is  now  being 
hoisted  from  this  level. 

At  a  recent  meeting  of  directors  of 
the  Onahman  Iron  Co.,  former  opera- 
tors of  the  Ferro  and  Algoma  man- 
ganese mines  near  here,  a  complete  re- 
organization was  effected,  W.  A.  Mc- 
Claren,  Minneapolis,  succeeding  M.  A. 
Dunning,  Duluth,  as  president.  Leases 
to  the  two  mines  formerly  operated  by 
the  company  were  allowed  to  lapse 
last  year  through  alleged  mismanage- 
ment. The  new  directors  will  endeavor 
to  re-establish  the  company  as  a  miner 
and  shipper  of  manganiferous  iron 
ores. 

Mesabi  Range 

Rogers    Brown    Starts    New    Shaft 
at  Hibbing 

The  M.  A.  Hanna  Ore  Co.  and  the 
Pickands  Mather  &  Co.  have  an- 
nounced a  reduction  of  15  per  cent  on 
their  mine  payrolls  at  all  of  their  mines 
to  take  effect  Feb.  1.  No  other  pend- 
ing cuts  have  been  announced. 

Virginia — The  .Julia  mine  is  working 
a  full  crew  of  men  underground  and 
stockpiling  is  to  be  continued  during 
the  winter. 

ITihbing — The  Rogers  Brown  Ore 
Co,  has  started  to  sink  its  new  steel- 
tinih'>red  shaft  on  the  south  side  of 
its  open  pit. 

Itiwabik  —  Active  operations  will 
^fart  at  the  Ajax  about  Feb.   1. 
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The  Market  Report 


Daily  Prices  of  Metals 

Copper,  NY 
net  refinery* 

Electrolj-tic 

Tin                      1                      Lead 

Zinc 

Jan 

99  Per  Cent            Straits 

N  Y.         1         St.  L. 

St  L. 

20 

12.65 

31.75        36.5J@37.00' 4.75@5.00         4  7> 

5.45 

21 

12.55 

30  00        3S.OO(g.35.5.'  4.75@5.00         4  75 

5.40 

22 

12.55 

30. CO        34.50@35.C0  4.75@x0l         4  7^ 

5  40 

24 

12  50 

29. CO       |34.00@34.5G   4.75@4  90    4  7  @4  75 

5.3C@5.40 

25 

12.50 

28.00       ,32.5OC*33.00  4.7.=  @4.90    4  7r.@4  75 

S.25@5  3^ 

26 

12.50 

28.75        I33..5C@34.00  4.7S@4.90    4.70@4  75 

5.25 

•These  prices  correspond  to  the  following  quotations  for  copper  "delivered"-  12  90 
12. SO.    12. SO,    12.75,    12.75  and   12.75c.  '  .        .      . 

The  above  quotations  are  our  appraisal  of  the  average  of  the  maior  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,"  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St  Louis 
is  the  normal  basins  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound 
Copper  is  commonly  sold  '■delivered,"  which  means  that  the  seller  payi  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinarj-  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount   of   0.125c.   per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basts  of  spot  American   tin,   99   per  cent   grade,   and   spot  Straits   tin. 


t 

London 

Copper 

Tin 

;              Lead 

[ 

Zino 

Jan 

Standard 

Electro-  i 
lytio     1 

Spot 

3  M 

Spot 

3M 

Spot          3  M 

Spot 

3.M 

20 
21 
22 
24 
2S 
26 

70 
691 

67} 

67 

68} 

6S 

67} 

68^ 

79       ' 
79 

7S 

76  1 

77  ! 

187 
179i 

17U 

164 

169 

191} 
184} 

177} 
1  93 
175 

23           23| 
23}          23}     1 

23}          23}     i 
23!-     '     231 
231     1     24}     i 

25 
25} 

24} 
24} 
24} 

26 

26} 

26 

25} 

25} 

The  above   table  gives  the  closing  quotations  on   the  London  Hetal   Exchange.    All 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 

Silver 

Jan 

.-silver 

Jan. 

New  York 

Domestio 

Origin 

New  York, 
Foreign 
Origin 

London 

SterUng    |  New  York,     New  York   i 
Ezohange  i    Domestio        Foreign       London 
Origin      |      Origin 

20 
21 

22 

377 

376} 

376} 

99} 
99} 

99} 

67i 
66} 
66) 

401     1 
40      1 
39}    , 

24 
2^ 
26 

377              99} 
379              99} 
38}           99} 

66}           40 
6<  }             39.' 
(6\            40 

New  York  quotations  are  as  reported  by  Handy  &  Harmaji  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  flne.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling   silver,    925   flne. 


Metal  Markets 

New  York.  Jan.  26,  1921 
Conditions  continue  much  depressed 
in  the  non-ferrous  metal  market,  with 
prices  declining  (rradually  in  the 
absence  of  substantial  demand.  Neither 
speculative  interests  nor  consumers  are 
buying.  Practically  all  sales  at  present 
prices  mean  sacrifices  under  cost  of 
production,  so  that  many  producers  are 
out  of  the  market.  However,  there  is 
always  some  metal  in  comparatively 
weak  hands,  and  this  is  more  than  suflTi- 
cient  to  t;ikr  c:ire  of  the  demand.  Some 
consumers  jiri'  still  runnin'.r  on  stocks 
which  they  would  ordinarily  h.-ive  had 
l'>  replenish  long  a»ro;  others  are  buy- 
ini;  up  odd  lots  of  scrm  and  miscel- 
liineoui  metal  fjibricnted  into  munitions 


There  is  a  feelinc  in  the  New  York 
market  that  it  is  now  up  to  the  steel 
industry  to  do  its  bit,  and  that  hiijh 
prices  for  iron  and  steel  are  having  a 
considerable  influence  in  retarding  a 
resumption  of  business.  The  steel  in- 
dustries, of  course,  do  not  have  to  meet 
foreign  competition,  and,  beini;  in  pood 
condition  financially,  do  not  seem  di-;- 
posed  to  cut  prices  under  cost  of  pro- 
duction. Whether  they  will  Inter  find  it 
advisable  to  do  this  as  a  business  stimu- 
lant remains  to  be  seen.  It  is  also  felt 
that  labor  prices  must  be  materially 
reduced.  Kailini;  a  reduction  in  costs  or 
an  improvi'iiient  in  consumption,  and 
with  the  forciL'n  market  dominatin-z  the 
non-ferrous  metal  situation,  the  only 
alternative  is  for  a  complete  shut-down 
cm    the    part    of   certain    hivrh-cost    pro- 


ducers. This  is  bein?  seriously  con- 
sidered, and  the  cost  of  holding  an  idle 
property  and  reassembling  an  organiza- 
tion is  being  compared  with  present 
operating  losses. 

No  one  is  counting  much  on  the 
emergency  tariff  bill  to  relieve  the  sit- 
uation, and  there  seems  to  be  consider- 
able doubt  as  to  whether  any  help  can 
be  expected  from  this  source  for  some 
months. 

Copper 

Not  in  the  last  year  do  we  recall  as 
little  business  reported  in  copper  as  in 
the  week  just  passed.  The  export  de- 
mand of  a  few  weeks  ago  has  flattened 
out,  and  no  domestic  sales  have  taken 
its  place.  Producers  generally  continue 
to  ask  13c.  delivered  for  first-quarter 
business.  One  or  two  interests,  how- 
ever, have  cut  under  this,  but  even  at 
reduced  prices  no  business  worth  the 
name  is  resulting.  The  prices  we  quote 
are  therefore  largely  nominal. 

In  the  advertisement  of  the  Ordnance 
Salvage  Board,  on  page  27  of  the 
Searchlight  Section  of  this  issue,  the 
closing  date  for  the  reception  of  bids  is 
given  as  Feb.  12.  Bids  close  on  Feb. 
15.  The  correction  was  received  after 
the  Searchlight  Section  had  been 
printed. 

Lead 

The  A.  S.  &  R.  official  price  of  4.75c., 
New  Y'ork  and  St.  Louis,  continues. 

Lead  quotations  have  been  firmer 
than  those  of  any  other  metal  in  the 
last  few  weeks,  but  demand  is  now 
quiet  and  restricted  to  small  tonnages, 
except  for  one  large  order  which  was 
placed  during  the  week  at  our  average 
prices.  Lead  has  been  freely  offered  in 
St.  Louis  at  4.75i.-.  and  probably  could 
be  obtained  for  less. 

There  is  a  disposition  on  the  part  of 
.sellers  of  corroding  lead  to  increase  the 
premium  for  that  grade  to  $4  per  ton. 
Increased  costs  of  production  are  as- 
signed as  the  reason.  Pure  ores  are 
becoming  much  scarcer,  and  careful 
segregation  of  bullion  is  necessary. 
The  premium  has  been  $2  until  recently, 
when  $3  has  been  charged  in  some 
quarters.  The  %A  figure  would  seem  to 
be  fully  justified. 

Zinc 
F'orced  selling  on  the  part  of  small 
producers  in  the  Middle  West,  with  no 
demand  to  absorb  the  metal  offered, 
has  c.iused  the  recession  shown  in  our 
quotations,  and  today  sales  even  under 
6.25c.  are  rumored,  which  we  have  been 
unable  to  confirm.  There  appears  to 
be  little  hope  of  immediate  improve- 
ment, as  galvanizers  do  not  anticipate 
much  demand  until  steel  prices  recede 
further,  and  the  brass  induct -y  is 
finding  sufficient  scrap  available  for  its 
nerds. 
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Tin 

The  London  market  has  been  greatly 
agitated,  and  apparently  some  one  has 
been  hard  hit  financially.  London  in- 
terests are  actively  interested  in  what 
American  producers  and  consumers  are 
doing  and  in  their  plans  for  the  future. 

Bargain  prices  yesterday  tempted  a 
little  inquiry  on  the  part  of  consumers, 
and  some  sales  were  made.  It  is  ex- 
tremely unlikely  that  Straits  tin  will  be 
sold  for  any  length  of  time  at  any- 
where near  current  prices.  Sellers  of 
futures  are  now  scarce.  A  fair  amount 
of  electrolytic  tin  has  been  sold  at  con- 
cessions of  a  fraction  of  a  cent  under 
Straits. 

Straits  tin  for  future  delivery:  Jan. 
20th,  37.25@38.00c.;  21st,  36.00(S)36.50c.; 
22d,  35.50@36.00c.;  24th,  34.50@35.50c.; 
25th,  33.00@33.75c.;  26tb„  34.50@35.00c. 

Arrivals  of  tin,  in  long  tons:  Jan. 
24th,  Straits,  5;  25th,  Hongkong,  25. 

Silver 

Although  the  New  York  market  has 
been  quiet  of  late,  prices  have  been  well 
maintained.  Buying  inquiry  for  China 
account  continues  small,  with  the  real 
support  for  the  market  coming  from 
India.  The  London  market  has  fluctuated 
over  a  narrow  margin,  and  today's 
advance  to  40d.  appears  to  be  a  squeeze 
for  spot  silver,  as  the  future  price  for 
sixty  days'  delivery  is  only  38id. 

Mexican  Dollars. — Jan.  20th,  51J; 
21st,  501;  22d,  .501;  24th,  501;  25th,  50i; 
26th,  501 

Gold 

Gold  in  London:  Jan.  20th,  108s.  9d.; 
21st,  109s.;  24th,  108s.  6d.;  25th,  107s. 
4d.;  26th,   107s.  9d. 

Foreign  Exchange 

On  Tuesday,  Jan.  25,  francs  were 
6.95c.;  lire,  3.58c.;  and  marks,  1.73c. 
New  York  funds  in  Montreal  declined 
to  12i  per  cent  premium. 

Other  Metals 

Aluminum — List  prices  of  28.3(a)28.5c. 
are  purely  nominal. 

Antimony  —  Chinese  and  Japanese 
brands,  5ii@5Jc.;  market  quiet.  W.C.C. 
brand,  6.^(S)6ic.  per  lb.  Cookson's  "C" 
grade,  fhipment  from  England,  92c. 
Chinese  needle  antimony,  lump,  nomi- 
nal at  4ic.  per  lb.  Standard  powdered 
needle  antimony"  (200  mesh),  7@7ic. 
per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  SbjO^,  whole- 
sale lots,  7c. 

Bismuth— $2.40  per  lb.,  500-lb.  lots, 
and  $2.42  per  lb.,  100-lb.  lots. 

Cadmium — Nominal,  $1.40  per  lb.,  in 
1,000-Ib.   lots. 

Cobalf— Metal,  $4.50  per  lb.;  black 
oxide,  $3.40  per  lb.  in  bbls.;  sulphate, 
$1.35  per  lb.  in  bbls. 

Iridium — Nominal,   $325  per  oz. 

Magnenium  —  Crude,  99  per  cent, 
$l..35  per  lb.  f.o.b.  Philadelphia. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 


Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c.,  f.o.b.  Bayonne,  N.  J. 

Monel  Metal^Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — Open  market,  $70@$80  per 
troy  oz. 

Palladium— $70@$75  per  oz. 

Platinum — Firm  at  $70@$75  per  oz. 

Quicksilver— Nominally  $50@$52  per 
T.'i-lb.  flask.     San  Francisco  wires  $50. 

'Rhodium— $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
Cr^Oa  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  55@60c.  per  unit.  New 
York.  Practically  no  change  on  Cali- 
fornia chrome  ore  since  August;  40@ 
50  per  cent  can  be  bought  at  50@60c. 
per  unit,  f.o.b.  cars,  California.  One 
party  has  offered  800  tons  of  40@45 
per  cent  at  55c.,  and  has  been  able  to 
dispose  of  only  150  tons. 

'Manganese  Ore — 38@40c.  per  unit, 
seaport;  chemical  ore  (Mn02)  $60  per 
gross  ton,  lump;  $65@$70  per  net  ton, 
powdered. 

Molybdenum  Ore — 85  per  cent  MoSi, 
55(S)60c.  per  lb.  of  contained  sulphide, 
New  York. 

'Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  40c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiOz,  li@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOi,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

'Tungsten  Ore — Scheelite  or  wol- 
framite, 60  per  cent  WOa  and  over,  per 
unit  of  WOa,  $3.25@$3.50,  New  York. 

Uranium  Ore  (Camotite) — Ore  con- 
taining 1*  per  cent  UaOs  and  5  per  cent 
V.Oj  sells  for  $1.50  per  lb.  of  U3O,  and 
75c.  per  lb.  of  V^Ot;  ore  containing  2 
per  cent  UsOj  and  5  per  cent  V2O5  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  UsOs  and  VjOj  content  com- 
mands  proportionately  higher   prices. 

Vanadium  Ore— $1.50  per  lb.  of  V2O. 
(guaranteed  minimum  of  18  per  cent 
V:0.),  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Jan.  22 — Zinc  blende,  per 
ton,  high,  $33.90;  basis  60  per  cent 
zinc,  premium,  $28.50;  Prime  Western, 
$27.50;  fines  and  slimes,  $25@$20. 

Lead,  high,  $52.85;  basis  80  per  cent 


'FumlHhcd   by  Foote  Mineral   Co,,   Phllii- 
dclphla.  Pa. 


lead,  $50@$51;  average  settling  price, 
all  grades  of  lead,  $48.95  per  ton. 

Shipments  for  the  week:  Blende, 
6,562;  lead,  796  tons;  no  calamine. 
Value,  all   ores   the  week,  $152,230. 

Five  buyers  in  the  market  last  week 
bought  no  ore  this  week,  only  two  of 
those  buying  taking  an  average  amount. 
All  others  were  on  short  orders.  The 
purchase  of  4,500  tons  is  about  2,000 
tons  under  the  production.  The  Eagle 
richer  company  expects  to  restrict 
operations  at  the  Henryetta  zinc 
smelter  to  two  blocks  within  a  fort- 
night. 

Platteville,  Wis.,  Jan.  22 — No  market 
for  lead  or  zinc  ores.  Shipments  for 
the  week:  Zinc  ore,  247  tons.  Shipments 
for  the  year:  Zinc  ore,  898  tons;  lead 
ore,  360  tons.  Shipped  during  the  week 
to  separating  plants,  688  tons  blende, 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,500;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60@ 
$75;  cement  stock,  $17.50@$30;  floats, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22(a)$26  in  bags, 
carload  lots;  all  f.o.b.  Kings  Creek, 
S.  C.  Crude,  88  to  94  per  cent,  $23; 
ground  (white),  $45;  ground  (off  color) 
$30@$32  per  net  ton,  less  than  carload 
lots,  f.o.b.  New  York.  Crude,  first 
grade,  $10  per  ton,  f.o.b.  cars,  Mis- 
souri; floated,  $28  per  ton  in  bbls.; 
$26.50  per  ton  in  100-lb.  bags;  extra 
charge  for  bags,  f.o.b.  St.  Louis. 

Chalk — English,  extra  light,  5@5Jc.; 
light,  5@6c.;  dense,  4J@5c.  per  lb.,  all 
f.o.b.  New  York. 

China    Clay    (Kaolin)— Crude,    $8@ 

$12;  washed,  $12@$15;  powdered,  $18@ 
$22;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  crude,  $8@$12;  ground, 
$15@$40,  f.o.b.  Virginia  points.  Do- 
mestic lump,  $10@$20;  powdered,  $25@ 
$30;  imported  lump,  $25@$35;  powder- 
ed, $30@$35,  f.o.b.  New  York. 

Feldspar — Crude,  $8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $25  per  ton,  f.o.b. 
Illinois  mines,  and  $25.50,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
ical or  enameling  purposes,  $60;  lump, 
$15,  f.o.b.  Tonuco,  N.  M.  In  Canada 
86  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
Canadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mines. 
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Fuller's  Earth — $16  per  ton,  carload 
lots,  f.o.b.   mines. 

Graphite — The  90  per  cent  crucible 
grade  is  held  in  Alabama  for  9c.  per 
lb.  and  85  per  cent  grade,  7@9c.  Lubri- 
cating grade  commanding  the  best 
price  is  a'fine  flake,  passing  a  100@120 
mesh,  and  running  higher  than  96  per 
cent  carbon.  Linotype  machines  use  a 
flake  passing  90  mesh  and  standing  on 
a  120  screen,  with  90  per  cent  carbon, 
retailing  at  75c.  to  $1  per  lb.  and  sell- 
ing to  jobbers  at  ll@40c. 

Gypsum — Plaster  of  paris  in  carload 
lets  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock,  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Dolomite,  1(5)2  man  size, 
$1.60@$1.65;  2@8  in.,  $1.55@$1.65  per 
net  ton,  f.o.b.  Plymouth  Meeting,  Pa.; 
fluxing,  $1.65@$1.75  per  net  ton,  f.o.b. 
Howellville,  Pa. 

Magnesite,  Calcined  —  High  -  grade 
caustic  «alcined,  lump  form,  $35@$40 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic  seaboard,  $61@$63. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  50c.;  No.  5, 
$1.20;  No.  4,  $2@$3;  No.  3,  $3.25@$3.50; 
No.  2,  $5.50@$7;  No.  1,  $8.  Clear 
block:  No.  6,  55c.;  No.  5,  $1.75;  No.  4, 
13.25;  No.  3,  $5;  No.  2,  $6.50;  No.  1, 
$8;  Al,  $10;  extra  large,  $25;  ground. 
$60(a)$150  per  ton  (depending  upon 
quantity);  all  f.o.b.  New  York.  Ground 
mica  in  Philadelphia,  $150  per  ton. 

'Monazite — Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phoephate  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos-" 
phate,  $13;  75  per  cent,  $11.50;  75@74 
per  cent,  $11;  70  per  cent,  $8.35;  68  per 
cent,  $7.85;  68@66  per  cent,  $7.60. 
Finely  ground  Tennessee  rock  sells  for 
$8.50  per  net  ton  for  13  per  cent  phos- 
phorus content,  agricultural  applica- 
tion; for  acid-making,  14  per  cent,  $9; 
both  prices  f.o.h.  Centervillc,  Tenn. 

Pumice  Stone — Imported,  lump,  4@ 
BOc.  per  lb.;  domestic  lump,  6c.; 
eround,  4@7c..  all  f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  12c., 
c.i.f.  Atlantic  .seaport;  furnace  size, 
I8|c.;  Spanish  lump,  14@16c.;  domestic 
flncg,    f.o.b.    mines,    Georgia,    12(a)14c. 

Quartz — (Acid  tower)  fist  to  head, 
$10;  U  to  2  in..  $14;  rice,  $17;  nil  net 
ton,  f.o.b.  Baltimore;  lump,  cnrlond  lots, 
$6(g)$7.50  net  ton,  f.o.b.  North  Carolina 
niincii. 

Sand  ((ilasH) — Dry  glass  sand,  $4  per 
"<'t  ton.  f.o.b.  cars  Maploton.  Pa.  Sand, 
f  "h.  Ottawa.  III.,  is  $3  per  ton;  .$2.50 
"Fi  annual  contracts.  Sand  at  Klon- 
dike. Gray  Summit  and  Pacific,  all  in 
Missouri,  {r  $2.50  on  contract;  some 
uut.iidr    sales    have    been    made    at    $4. 


St.  Louis,  open  market,  at  $3.50;  con- 
tract price  on  large  quantities,  $2.50;  on 
small  quantities,  $3. 

Sulphur — $18  per  ton  for  domestic; 
$18(a)$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $12(g)$22  per 
ton;  roofing  grades,  $9.50(g)$15;  rubber 
grades,  §12(a)$18;  all  f.o.b.  Vermont. 
California  talc,  $20(5)$45,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $12(S)$15  per  ton;  less  than 
carload,  $25,  f.o.b.  cars;  freight  to  New 
York  $5.25  per  ton,  carload  lots;  less 
than  carload  lots,  $9.25.  Imported,  $40 
@$50;  Canadian,  $20(5)$40  per  ton. 

Mineral  Products 

Arsenic — White  arsenic,  10i@llc.  per 
lb.;  sulphide,  powdered,  15@15Jc.  per 
lb.  in  carload  lots. 

Sodium  Nitrate — $2.85@$3  per  cwt. 
ex  vessel,  Atlantic  ports.    Market  quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $22  per  ton,  f.o.b.  mines,  Idaho 
and  Arizona,  spot  and  six  months' 
contract. 

Potassium  Sulphate — Domestic,  $220 
(3)$230  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrocarbontitanium — For  15  to  18 
per  cent  material,  $200(S)$225  per  ton, 
f.o.b.  Niagara  Falls,  N.  Y. 

Ferrocerium— Per  lb.,  $12(§)$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  16(a)17c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
caibon,  17(a)18c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $110,  f.o.b.  seaboard  bases; 
resale,  $100;  English.  $110,  c.i.f.  Atlan- 
tic seaports,  Spiegeleisen,  18(5i20  per 
cent,  $45,  f.o.b.  furnace. 

'Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2  per  lb.  of  con- 
tained nietal,  f.o.b.  works. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $55(g)$60; 
50  per  cent,  $78@$80;  75  per  cent, 
$140(ffi$145. 

'Ferrotung.sten— Domestic,  70  to  80 
per  cent  W.  55(a)60c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
60c. 

Ferro-uranium — 35  to  60  per  cent  U, 
$7  per  lb.  of  U  contained,  f.o.b.  works. 

'Ferrovanadium — Basis  30  to  40  per 
cent,  $5.75(a)$6.75  per  lb.  of  V  contained, 
according  to  silicon  content,  f.o.b. 
works 

Metal  Products 

('opiiiT  Shi'oi.s — Current  New  York 
li.st  prii'r.  'JUo-  IKT  lb.;  wire.  153. 

Lead  Sheets — Full  lead  sheets.  Sic; 
cut  lead  sheets,  8ic.  in  quantity,  mill 
lots. 

Nickel  Siher— .13»c.  per  lb.  for  18 
per  cent    nickel. 

VcIIqw      Metal  —  Dimension     sheets. 


•Fumlnhpil    hy   Footp   Mln<>m1   Co..    Phlta- 
IplptilK.    Pn 


19ic.;  sheathing,  19ic.;  rods,  i  to  3  in.. 
16ic. 

Zinc  Sheets— $11.50  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 40(5)45  per  cent 
Cr.O;.  $45(S)$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $80  per  net 
ton.  shipping  point;  arches,  keys, 
wedges,  $85;  splits,  soaps,  $100. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55(a$60  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality.  $45@ 
$50. 

Magnesite  Brick  —  9-in.  straights, 
$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  S105;  soaps  and  splits,  $120. 

Silica  Brick— 9-in.,  per  1,000:  Chi- 
cago district,  $65(S)$70;  Birmingham. 
Ala..  $56(a)$61;  Mount  Union,  Pa.,  $50 
@$60. 

Iron  Trade  Review 
Pittsburgh,  Jan.  25,  1921 

The  volume  of  buying  in  the  steel 
industry  has  not  increased.  In  addi- 
tion to  new  orders  there  are  some  "re- 
leases" against  instructions  previously 
given  by  buyers  to  suspend  shipments 
on  old  oi'ders,  but  the  sum  of  the  two 
does  not  altogether  equal  the  exhaus- 
tion of  old  orders. 

As  is  invariably  the  case  in  an  in- 
dustrial depression,  the  amount  of  shad- 
ing of  steel  prices  is  exaggerated  in 
many  rumors.  In  the  main  prices  are 
being  maintained  quite  stiffly.  The 
real  decline  will  occur  when  demand 
broadens  and  it  becomes  worth  while 
to  name  competitive  prices.  Then  de- 
clines will  be  no  secret  when  they 
occur. 

In  the  general  tone  or  sentiment 
there  is  some  improvement,  as  indicated 
by  the  reinstatement  of  orders  here  and 
there  that  had  been  suspended  indefi- 
nitely. An  increase  in  buying  is  ex- 
pected by  .\pril  1,  but  no  really  heavy 
movement,  sufficient  to  give  the  steel 
industry  anything  like  full  employ- 
ment, before  September. 

Pig  Iron — The  market  has  been  ab- 
solutely stagnant.  The  majority  of 
merchant  furnaces  are  out.  and  addi- 
tional stacks  are  going  out,  and  there 
is  no  tendency  for  idle  stacks  to  come 
in.  Prices  remain  quotable  at  $31.60 
for  foundry.  $32  for  besscmer  and  mal- 
leable and  $30  for  basic,  f.o.b.  Valley 
furnaces,  freight  to  Pittsburgh  being 
$1.96. 

Semi-flnishcd  Steel— Mills  are  gener- 
ally quoting  $17  on  shtH>t  bars  and  |46 
for  billets,  but  these  prices  arc  nom- 
inal, buyers  not  being  interested. 

Charcoal  and  Coke 
Charcoal — Willow.  7c  per  lb.  in  bbls., 

hardwood,  ."ijc.  per  lb.,  in  250-lb.  bbls. 

Barrel  charge  is  35c.  additional. 

Connellsville  —  Furnace,      $6,2B(»$7; 

foundiy.  $,'i(<T$5.B0. 
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Eight  Years'  Stock  Market  Fluctuations  Jn  Copper  Shares 


1916  1917 
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COPPER-MINE    STOCK   PRICES 

Mon+hly    Highs  and   Lows  of  Seven 
Copper    Mining    Compoinies 

1913-1920 


ADUKNDA 

December  averages  were  not  available 
when  this  diagram  was  prepared,  but  they 
may  be  sltetched  from  the  following  infor- 
Tnation  to  complete  the  curves. 
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All  the  data  for  the  curves  here  shown, 
including  the  data  for  December.  1920. 
were  taken  from  the  publications  of  the 
B.  Dana  Co.,  138  Front  St.,  New 
York  City. 
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The  companies  represented  In  the  curves  shown  above  Include 
one  Mlcliigan  producer,  one  irtah  porphyry,  two  Arizona  porphy- 
rlM,  one  Montana  deep-level,  one  Nevada  porphyry,  and  one  South 
Americrin   producer. 

Tho   curves   aid    Interesting   comparlsoDS    between    the   dlftoront 


shares.  In  generiil,  all  responded  to  the  sami'  ri.nes  and  declines. 
The  autumn  of  I  UK.  wuh  the  peak  of  the  war  boom  in  prices,  und 
th(-  summer  of  10l!l  the  peak  In  the  po.st-war  rise.  Chile  Copper 
Co.'s  (Inanclal  operations  did  not  begin  until  the  latter  part  of  1U15. 
hence   the  apiiarent   Incompleteness  of   that   curve. 
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Company  Reports 


Utah-Apex  Mining  Co. 

Zinc,  Lead;  Utah 

The  annual  report  of  the  Utah-Apex  Mining  Co.,  cover- 
ing operations  for  the  fiscal  year  ended  Aug.  31,  1920,  in- 
dicates that  109,578  tons  of  ore  was  produced,  containing 
2,731.58  oz.  of  gold,  352,663.1  oz.  of  silver,  22,300,652  lb. 
of  lead,  788,142  lb.  of  copper,  and  9,496,169  lb.  of  zinc. 
Gross  returns  amounted  to  $1,785,177.18  from  this  produc- 
tion.    Profit  and  loss  account  follows: 

DEBITS 
To  mining  and  milling  expenses: 

Mining $538,522 .  25 

Development 258,085.24 

Milling 73, 1 1 1 .  1 2 


To  insurance 

To  general  expense,  Bingham ■ _. . . 

To  general  eastern  expense,  including  salaries, 
transfer  agents'  fees,  legal  a:  d  ace  lui  ting  fees, 
London  agency  expenses  and  sundries 

To  taxes 

To  depreciation  of  plant 

To  reserve  for  depletion 

To  litigation  expenses 

To  balance,  being  profit  for  year 


$869,718  61 
27,080  80 
39,065.49 


93,586  72 
132,479.59 
55,285.51 


CREDITS 
By  proceeds  of  sales  of  ore  after  deducting  smelter  charges . 
By  mterest,  discounts  and  miscellaneous  receipts 


The  company  is  capitalized  at  600,000  shares  of 
of  which  528,200  shares  are  issued  and  outstanding. 


Tonopah  Belmont  Development  Co. 

A  condensed  statement  of  operation  of  the  Tonopah  Bel- 
mont Development  Co.  for  the  quarter  ended  Sept.  40,  1920, 
follows : 

RECEIPTS 

Received  and  receivable  for  ore $432, 1 1 4 .  07 

Mining,  milling,  and  administration  expenses 342,498.88 

Net  earnings  for  three  months $89,615.  19 

Miscellaneous  income 8,105.71 

Dividend  from  Belmont  Surf  Inlet  .Mines,  Ltd 1 00.000 .  00 

Total  net  income  for  three  months  ended  Sept.  30,  1920 $197,720.90 

AVAILABLE  RESOURCES,  SEPT.  30,  1920 

Due  from  smelters $174,984.80 

Hue  from  othem 9.931.70 

Liberty  bonds 22,250 . 00 

<»»h  in  banJM 166.783.65 

Total $373,950. 1 5 

The  net  earnings  of  the  Belmont  Surf  Inlet  Mines,  Ltd., 
for  the  quarter  ended  Sept.  30,  1920,  of  which  this  com- 
pany owns  80  per  cent,  were  $68,639.98. 


Davis-Daly  Copper  Co. 

Copper:  Alontana 

The  report  of  operations  of  the  Davis-Daly  Copper  Co. 
for  the  year  endeti  .June  30,  1920,  states  that  123,607  tons 
of  ore  was  hoisted  and  122,379  tons  was  shipped,  with  a 
mcUllic  content  of  319.33  oz.  of  gold,  902,978.717  oz.  .silver 
and  13,564,064  lb.  of  copper.  Total  ore  return.s  amounted 
to  $1,778,919.07,  and  total  receipts  to  $1,944,600.31.  Dis- 
bursements con.sisted  of  $1,079,593.17  for  mining  costs, 
$377,748.58  for  depletion,  $33,145.96  for  deprecialioM,  $65,- 
276.55  for  taxes,  $71,844.06  for  Hulte  expenses,  !ind  $24,- 
813.29  for  Boston  disbursements,  a  total  of  $Hr>2. 421.61. 
Net  operating  profit  was  $292,178.70. 

The  company  is  capltalize<l  at  670,000  shares  al  $10  par. 
of  which  600,000  shares  have  been  issued,  with  ii  paid-in 
Bubscription  of  $5,100,000. 


Coniagas  Mines,  Ltd. 

Silver;  Ontario 

The  annual  report  of  the  Coniagas  Mines,  Ltd.,  for  the 
year  ended  Oct.  31,  1920,  indicates  that  994,235  oz.  of 
silver  was  produced  from  97,634  tons  of  ore.  A  price  of 
$1.25  was  realized  for  the  silver  sold.  The  cost  of  mining 
and  concentrating  the  ore  amounted  to  48.98c.  per  oz.,  which 
includes  overhead,  royalties,  and  miscellaneous  expenses. 
Smelting,  refining,  and  marketing  costs  amounted  to  7.35c. 
per  oz. 

During  the  year  five  dividends  of  $100,000  each  were  paid. 
Profits  amounted  to  $512,380.83,  without  allowing  for  de- 
preciation. The  company  is  capitalized  at  $4,000,000,  con- 
sisting of  800,000  shares  of  $5  each,  fully  paid. 


Tomboy  Gold  Mines  Co. 

Gold,  Silver,  Zinc,  Lead:  Colorado 

After  twenty  years  of  continuous  profits  the  annual  re- 
port of  the  Tomboy  Gold  Mines  Co.,  Ltd.,  for  the  year 
ended  June  30,  1920,  shows  a  loss  of  £4,894  6s.  lOd.  A 
total  of  146,066  tons  of  ore  was  milled,  producing  bullion 
to  the  value  of  $811,989.55  at  a  cost  of  $815,855.06,  result- 
ing in  a  loss  of  $3,865.51.  Average  working  costs  were 
$5,586  per  ton.  A  profit  and  loss  statement  for  the  year 
follows : 

DEBITS 

£  '         d- 

To  mining,  milling,  cyaniding  and  general  expenses  in 

America 206,369  8         2 

To  directors' fees 700  0         0 

To  agency  and  consulting  engineer's  fees,  legal  expenses, 

cables,  postages,  traveling  expenses,  and  general  expenses 

in  London 1,657         14         0 

To  interest 198  6         I 

Total £208.925  8         3 

CREDITS 

£  s,  d. 

By  bullion  and  concentrates  recovered 202.997  7  9 

By  sundry  receipts 1 .033  13  8 

By  balance  carried  to  balance  sheet 4.8-4  6  10 

Total .' £208,925  8         3 

The  company  is  capitalized  at  £310,000,  consisting  of 
310,000  shares  of  £1  each,  fully  paid. 


United  Eastern  Mining  Co. 

Gold :  Arizona 

In  a  report  covering  the  operation  of  the  United  Kast- 
ern  Mining  Co.  for  the  year  1920  it  is  stated  that  94,051 
tons  was  milled  of  a  gross  value  of  $1,998,275.63.  Operat 
ing  costs  were  $857,001.83;  tailing  loss  was  $tv!,904.  l."s 
operating  income,  $1,077,369.37;  operating  income  per  ton, 
$11,455.  

Latest  Rand  (J  old  Prod  ml  ion 

In  December  the  output  of  gold  at  the  niin.s  of  tlie  Rand 
was  632,215  line  ounces,  .(impared  with  633,737  tine  ounces 
in  Novenilu'r  and  662,472  fine  ounces  in  d'tober.  The  fol- 
lowing table  summarizes  Rand  gold  production  since  1917: 


HANP  f;(1LD  cl  ri'l   |-  1917   I920,'.I\  FINE  I'l'N'CKS 


^C 


1920 
(.JO.SOJ 
62S.3»0 
707. 0'h 

I  Oh. 079 
(.»'), 04 1 
71S.9S7 
7AI..099 
702. OKI 
C8M73 
1.-7.472 

6n7i7 

(.32,215 


1919 

676.059 
t.36.728 
7I2,37'> 
694.044 
724,1'iS 
702. l?' 
725.4'i7 
706.(.(.i 
*«8.^>.'< 
723.7.': 
t77.»70 
650.111 


I9IS 
7I4,I»» 
659,759 

696.281 

717.009 
741,217 
7.'7.696 
71',,  1 99 
7*0.210 
718,20* 
670.764 
t<S8.70l 
641. 24S 


1917 
782,634 
721. Wl 
787. 0"* 
742.778 
729.J8S 
759.724 
757.890 
75l..6$8 
7*8.251 
751.290 
722.SJ9 
722.419 
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Mining  Stocks 

Weeks  Ended  January  15  and  22,  1921 


240 


29J 


*36 


Stock  High 

Adventure 

Ahmeek 52 

Alaska-Br.  Col..  H  A 

AUouez 225       20 

Anaconda 38|       37 

Ariz.  Com'l 6\         7i 

Big  Ledge A        A 

Bingham  Mines 

Calumet  &  Ariz.     50J 
Cal.  &  Heela....   250' 

Canada  Copper 

Centemiial 

Cerrode  Pasco..     31 J 
Chile  Copper.  . .      1 1 1 

Chino 22i 

Columbus  Rex..   *42 

Con.  Ariz 

Con.  Copper 

Copper  Hange.  .     33i       3Ii 
Crys.  Cop.  (new)   *38       ♦35 

Davis-Daly 7i         6i 

East  Butte 10  9 

First  Nafl I  A  *77 

Franklin 3  2J 

Gadsden  Cop 

Granby  Consol..  23  22 
Greene-Cananea     22J       225 

Hancock 3  J         3i 

Howe  Sound 

Inspiration  Con.     36^       34J 

Iron  Cap 9  6J 

Isle  Royale 225       20 

Kennecott 20  J       19J 

Keweenaw I J         IJ 

Lake  Copper....       2J         2  J 

La  Salle 

Magma  Chief 

Magma  Copper.     21         20 

Majestic 

Mason  Valley. . .  1 1  1 J 
Mass  Consol....  35  3 
Mayflower-0.  C.      5  45 

MiamiCop 19         ISJ 

Michigan 3  3 

Mohawk 46         45 
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The  Long  Look  Upward 

IT  IS  THE  GENERAL  OPINION  that  business  condi- 
tions have  passed  the  main  crisis  of  deflation  and 
that  the  danger  of  a  financial  panic  is  over.  It  has 
been  said  and  written  many  times  that  only  the  Federal 
Reserve  banking  system  averted  a  worse  panic  than  any 
we  have  seen  in  our  generation.  Concerning  that  we 
cannot  say:  it  would  appear,  however,  that  there  is 
enough  paper  extant  to  cushion  almost  any  shock. 

Fundamentally,  we  have  every  ground  for  prosperity : 
we  lack  neither  raw  materials,  nor  funds,  nor  willing 
hands,  nor  an  essentially  sound  and  stable  government. 
General  business  conditions,  we  are  told,  should  gradu- 
ally improve.  This,  it  is  argued,  has  been  indicated  by 
the  rise  in  the  stock  and  bond  markets,  which  has  been 
marked  since  the  first  of  the  year.  The  quick  absorption 
of  new  bond  offerings  indicates  an  abundance  of  funds 
ready  for  investment,  and  renders  the  theory  of  threat- 
ening preponderance  of  "frozen  credits"  doubtful.  Evi- 
dently, if  the  banks  are  short  of  ready  money  for  in- 
vestment, others  have  it  in  plenty. 

The  next  problem,  then,  is  to  nurse  our  markets,  at 
home  and  abroad.  At  home,  reasonable  and  declining 
prices  for  finished  products  alone  will  tempt  sustained 
buying.  Part  of  this  may  be  accomplished  by  economi- 
cal and  more  thorough  business  methods,  tending  to 
lessen  the  wide  gap  between  the  price  of  raw  material 
and  finished  product — squeezing  the  undue  profits  out 
of  the  multitudinous  middlemen.  In  the  metals,  as  we 
have  before  editorially  indicated,  special  investigation 
should  be  here  applied,  and  may  easily  result  in  a  higher 
price  to  the  miner  and  a  lower  price  to  the  consumer. 
For  those  important  metals  which  we  are  organized 
to  produce  in  excess  of  our  requirements,  and  so  depend 
absolutely  on  a  good  export  market  for  prosperity,  as  is 
unequivocally  the  case  with  copper,  the  pi-obleni  is  not 
how  to  dispose  of  our  product,  but  how  to  get  paid  for  it. 
Impoverished  Europe  needs  our  metal,  but  cannot  pay 
with  gold:  and  we  get  weary  of  paper  in  the  long  run. 
Our  bankers  like  to  pay  with  paper,  but  will  not  accept 
it  in  payment,  demanding,  with  strange  insistoiue,  gold. 
This  problem,  then,  resolves  itself  into  one  of  interna- 
tional finance,  and  the  solution  can  hardly  conie  about 
without  the  co-operation  of  the  United  States.  In  this 
one  respect  our  export  industries,  including  copper,  are 
really  dependent,  for  the  immediate  future,  on  the  for- 
eign policy  of  our  new  administration.  Tht-  i)rol)lem  is 
something  more  than  the  extension  of  credits  to  foreign 
punhusers  for  a  .short  or  a  long  term.  The  War  Fi- 
nance Corporation  has  been  revived  for  this  purpose: 
and  the  American  Hankers'  Association  has  organized 
a  ?U»0,000,n00  cor|>oration,  (he  Foreign  Trade  Financ- 
ing Corporation.  Hut  the  Copper  Exiwrt  Association,  or- 
ganized under  the  Webb  Law,  has  the  same  general  pur- 
pose as  the  War  Finance  Corporation,  to  facilitate  ex- 
IHjrt  trade,  and  is  well  flnanced. 


The  problem  still  remains  as  to  how  finally  to  collect. 
As  a  concerted  banking  arrangement,  it  is  difficult  to 
see  how  this  can  be  done;  and  this  was  President  Wil- 
son's view  when  he  vainly  vetoed  the  re-establishment 
of  the  War  Finance  Corporation.  If  categorical  meth- 
ods fail,  the  problem  of  the  liquidation  of  foreign  credit 
will  be  solved  in  time  by  the  private  transfer  of  Ameri- 
can gold  to  the  smitten  countries  in  the  form  of  invest- 
ments made  attractive  by  the  low  rates  of  exchange  and 
encouraged  by  the  Foreign  Trade  Financing  Corpora- 
tion, and  by  what  is  more  important,  the  importations 
of  European  produce — an  element  in  the  situation  that 
is  giving  and  will  give  the  incoming  administration 
much  trouble  in  its  consideration  of  tariff  problems. 
An  ironing  out  of  the  great  inequalities  of  exchange 
and  credit  is  bound  to  take  place  in  the  long  run,  unless 
new  wars,  revolutions,  and  repudiations  occur. 


Electricity  in  the  Mining  Industry 

THE  commercial  application  of  electricity  hardly 
existed  before  the  present  generation;  in  fact,  it  is 
only  in  the  last  twenty  or  thirty  years  that  the  most 
apparent  use  of  electricity — in  lighting  and  in  street 
railways — has  become  common.  The  electric  automobile 
was  seen  fairly  often  on  the  streets  ten  or  fifteen  years 
ago,  but  is  now  almost  entirely  superseded  by  gasoline- 
driven  vehicles.  The  general  utilization  of  electricity  in 
the  mining  industry  is  even  more  recent:  we  are  tempted 
to  speak  of  it  here  by  the  announcement  of  the  Bunker 
Hill  &  Sullivan  company  of  its  intention  to  erect  a 
5!1,000,000  electrolytic  zinc  plant  at  Kellogg,  Idaho. 

Copper  was  the  first  of  the  important  metals  to  be 
electrolytically  refined  on  a  large  scale,  the  first  plant 
in  this  country  to  use  the  process  being  that  of  the 
Balbach  company,  which  was  established  in  1883.  Now, 
practically  all  American  copper  containing  appreciable 
amounts  of  the  precious  metals  is  refined  by  this  process. 
The  electroytic  refining  of  zinc  is  much  more  recent, 
but  the  list  of  plants  is  constantly  growing,  and  includes 
Anaconda,  the  Consolidated  plant  at  Trail,  British  Co- 
lumbia, and  several  other  smaller  plants  in  various  parts 
of  the  world. 

Poor  recoveries  retarded  the  adoption  of  tlie  electro- 
lytic refining  of  zinc  until  recently.  The  importance 
of  pure  solutions  was  not  realized.  With  the  present 
scientific  development  oi  the  process,  the  cost  of  power 
is  perhaps  the  most  important  item  to  be  considered. 
It  is  now  almost  certain  that  electrolytic  zinc  has  a 
brilliant  future  and  may  displace  "Prime  Western"  as 
a  standard  grade,  .just  as  electrolytic  copper  has  dis- 
placed "lake."  In  districts  where  complex  lead-zinc  ores 
are  found,  an  electrolytic  zinc  plant  would  seom  to  lie 
particul.'irly  useful. 

The  electrolytic  refining  of  dor6  bullion,  develope<i  by 
Dr.  Mwbius  thirty  or  forty  years  Miro,  baa  received 
wide  application.    Within  the  last  dot.ile  tin  and  nickel 
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have  been  added  to  the  list.  The  American  Smelting 
&  Refining  Co.  has  a  plant  at  Perth  Amboy  where  the 
troublesome  Bolivian  tin  concentrates  are  smelted  and 
electrolytically  refined,  the  product  commanding  about 
the  same  price  as  the  high-grade  "Straits"  tin.  Part 
of  the  International  Nickel  Co.'s  product  is  electrolyti- 
cally refined,  and  the  new  plant  of  the  British  America 
Nickel  Co.  at  Deschene?,  Que.,  uses  the  Hybinette  elec- 
trolytic process  entirely,  thereby  permitting  the  recov- 
ery of  platinum  and  palladium.  Electricity  is  certainly 
coming  to  be  the  principal  agent  in  metal  refining. 

In  smelting,  the  application  of  electricity  is  still 
narrow  and  in  general  confined  to  special  complex  prob- 
lems. Certainly  no  electric  reduction  process  is  being 
applied  on  a  large  scale  to  iron,  copper,  lead,  zinc,  tin, 
gold,  or  silver  ores.  Aluminum  is  the  most  important 
metal  which  is  commonly  electrically  smelted.  Still, 
electricity  plays  an  important  part  in  the  mill  and 
smelter.  For  pumping,  compressing  air,  rail  transporta- 
tion, crane  operation,  furnace  tilting,  flue-dust  recovery, 
and  minor  uses  it  is  almost  indispensable  in  the  smelter. 
In  the  mill,  concentration  by  electrostatic  methods  has 
found  only  limited  applications,  but,  as  in  the  smelter, 
electricity  is  possibly  the  chief  source  of  power. 

Electric  hoisting  in  mines  has  been  developed  to  an 
extent  undreamed  of  a  few  years  ago.  The  Inspiration 
hoist,  for  example,  is  a  revelation  in  automaticity. 
Mine  lighting  has  been  revolutionized,  and  the  old  reli- 
able mule  for  tramming  is  gradually  becoming  extinct. 
With  mechanical  loading  machines  coming  into  use.  the 
drill  is  about  the  only  other  tool  in  a  mine  on  which 
our  electrical  research  engineers  can  concentrate. 


High  Prices  for  Manufactured 
Copper  and  Silver 

WE  REPRODUCE  on  page  256  a  letter  from  a 
Canadian  silver  producer  whose  opinion  coincides 
with  the  ideas  recently  expressed  in  an  editorial  in  these 
columns  on  "Why  Is  Copper  a  Luxury?"  So  far,  no 
one  has  yet  come  forward  with  any  justification  for  the 
apparently  extravagant  prices  asked  for  many  copper 
products.  One  reason,  we  suspect,  for  the  high  prices, 
is  that  most  articles  made  of  copper  are  not  produced 
on  a  quantity  basis  and  must  meet  the  high  manufactur- 
ing costs  which  are  charged  to  the  production  of  a  side 
line  for  which  the  demand  is  small.  A  reduced  price 
followed  by  intelligent  advertising  would,  we  feel,  so 
increase  the  sales  as  to  enable  manufacturing  costs  to 
be  greatly  reduced  and  make  them  more  comparable 
with  those  of  steel  and  galvanized  products. 

Mr.  Bourne  points  out  that  the  demand  for  sterling- 
silver  products  is  also  restricted  by  unjustifiably  high 
prices.  The  price  of  silverware  we  know  is  high,  for 
we  had  occasion  to  buy  a  wedding  present  recently.  We 
were  informed  that  no  reduction  in  the  price  had  been 
made  since  silver  sold  at  $1.35  an  ounce.  As  the  price 
asked  represented  several  times  the  bullion  value  of  the 
silver  contained  in  the  article,  the  price  of  the  raw 
material  seems  to  have  little  effect.  Labor  is,  of  course, 
the  largest  factor  in  most  manufacturing  costs,  and 
wages  have  recederl  only  slightly  toward  the  pre-war 
scale.  And  yet  the  jewelry  trade  is  unalterably  opposed 
to  the  McFadden  i:ill,  which  would  tax  that  industry 
$10  per  ounce  more  for  it.s  gold,  and  which  would  in 
all  probability  add  HUIl:  or  nothing  to  the  selling  price, 
if  we  may  judge  from  the  general  conditions  already 
mentioned. 


The  Solution  of  the  Apex  Muddle 

WE  CALL  special  attention  to  a  letter  on  page  255 
in  this  issue  from  Mr.  L.  S.  Ropes,  on  the  subject 
of  the  apex  law,  in  which  he  truly  points  out  that  criti- 
cism should  be  constructive  as  well  as  destructive,  and 
gives  as  the  solution  private  agreements  establishing 
vertical  boundary  rights  between  the  owners  of  contigu- 
ous mining  properties. 

We  wish  to  indorse  Mr.  Ropes'  suggestion  unquali- 
fiedly. That  the  law  which  gives  extralateral  rights  to 
the  owner  of  a  lode  apex  has  proved  absolutely  imprac- 
ticable of  equitable  interpretation  is  a  conclusion  that 
we  have  editorially  voiced:  and  this  opinion  is  held 
almost  unanimously  by  mining  engineers.  The  question 
is,  what  to  do  about  it.  It  is  easier  to  make  an  omelette 
than  to  unscramble  the  eggs.  By  our  present  system 
of  court  trials  the  omelette  is  dumped  into  the  fire. 
Alteration  of  the  law  of  course  suggests  itself,  and  this 
has  been  attempted  several  times,  without  getting  action. 
There  is  pending,  however,  the  report  of  a  special  com- 
mittee, consisting  of  W.  R.  Ingalls,  chairman,  with 
Walter  Douglas,  J.  Parke  Channing,  J.  R.  Finlay,  John 
Hays  Hammond,  L.  D.  Ricketts,  Horace  Winchell,  and 
James  R.  Jones.  To  Mr.  Jones,  then  connected  with  the 
Bureau  of  Mines,  belongs,  we  believe,  much  of  the  credit 
for  research  and  legal  study  in  drafting  the  views  of 
the  committee  into  a  bill,  which  has  been  placed  infor- 
mally in  the  hands  of  the  committees  on  Mines  and  Min- 
ing of  the  Senate  and  the  House  in  Washington.  It 
has  not  yet  been  formally  acted  upon  and  made  public 
by  the  entire  committee,  however;  but  in  our  issue  of 
July  3,  1920,  the  gist  of  it  was  given  in  our  Washington 
News.  This  proposal  establishes  vertical  boundary  lines 
in  the  future,  but,  of  course,  this  cannot  be  made  retro- 
active, and  can  apply  only  to  claims  located  hereafter. 
As  most  mining  claims  in  the  United  States  have  prob- 
ably already  been  located,  and  the  extralateral  rights  of 
these,  one  against  the  other,  cannot  be  alienated,  our 
apex  difficulties,  despite  mining  law  revision,  promise 
to  go  on,  unless  the  pressure  exerted  by  those  most 
vitally  interested  can  be  made  effective,  for  a  thousand 
years. 

The  indicated  remedy  is  what  sometimes  becomes 
necessary  in  an  emergency — for  mine  owners  to  "take 
the  law  into  their  own  hands."  Private  agreements 
establishing  vertical  boundaries  can  in  most  cases  be 
made  between  owners  of  contiguous  claims,  if  the 
attempt  be  made,  as  a  matter  of  principle,  in  the  begin- 
ning. After  ore  is  found,  certain  strong  human  emo- 
tions dwarf  judgment  and  the  universal  instinct  for 
fairness  and  generosity,  and  these  emotions  produce 
the  fight  for  booty,  which  is  so  gainful  to  the  lawyer 
and  the  professional  witness  and  so  wasteful  of  time, 
talent,  and  of  investors'  resources. 

Mr.  Ropes  specifies  Bisbee  as  a  camp  where  this 
beneficent  principle  has  been  established.  Leadville 
is  another  instance  where  the  absurdity  and  ruinousness 
of  the  apex  law  became  evident  in  early  suits,  and  the 
mine  owners  "took  the  law  into  their  own  hands"  and 
established  vertical  boundaries,  to  their  va.st  profit  and 
contentment.  Even  in  Tonopah,  which  has  been  the 
scene  of  bitterly  fought  apex  controversies,  a  number  of 
vertical  boundary  agreements  were  early  made,  and  all 
the  makers  profited  thereby. 

Boycott  the  ai)ex  law!  Render  it  a  dead  letter.  Make 
your  vertical  boundary  agreements.  Do  it  now!  It  will 
be  a  patriotic  act,  and  a  profitable  one. 
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What  Others  Think 


The  Law  of  the  Apex 

The  Utah  Consolidated-Utah  Apex  suit  has  brought 
out  considerable  discussion.  In  general,  with  reference 
to  the  question  What  is  a  lode?  I  wish  to  express  my 
approval  of  your  editorial  of  Jan.  15,  particularly  the 
following:  "But  we  were  not  discussing  the  matter 
with  the  lawyer's  mind  and  standards,  but  those  of  the 
geologist  and  engineer.  Equity,  not  decisions;  com- 
mon sense,  not  arguments;  what  should  be,  not  what  is 
and  has  been";  also  the  quotation  therein  from  a  "dis- 
tinguished engineer." 

There  is  more  that  is  suggestive  in  this  case  and  the 
discussions  than  quibbling  over  an  unfortunately  chosen 
expression,  which  should  point  out  the  necessities  for 
changes  in  the  mining  laws.  Recalling  House  Resolu- 
tion 12,275,  Feb.  25,  1916,  by  Representative  Foster,  an 
effort  was  initiated  to  amend  the  mining  laws  as  affect- 
ing locations  on  public  lands.  War  measures  superseded 
all  peace-time  measures,  and  nothing  further  has  been 
heard  from  this  resolution — it  were  better  for  the  min- 
ing industry  if  nothing  more  is  heard  of  it,  as  written. 

Nevertheless,  the  subject  is  a  live  issue  and  should 
be  taken  up  and  constructive  legislation  passed  which 
will  do  away  with  such  costs,  as  "it  cost  two  mining 
companies  over  half  a  million  dollars";  a  direct  loss  to 
the  stockholders. 

Getting  away  from  the  public  lands,  for  example. 
I  wonder  where  the  court  would  be,  the  lawyers,  and 
the  geological  witnesses,  in  dealing  with  such  formations 
as  occur  along  the  Gogebic  Range,  in  Michigan  and 
Wisconsin — their  isolated  deposits  of  iron  ore ;  some 
cropping  at  the  surface;  others  entirely  subsurface  in 
occurrence,  and,  in  all,  with  no  veiny  interconnections? 
There  they  would  lack  the  "limestone"  even,  on  which 
to  predicate  a  "broad  lode"  theory. 

Am  I  mistaken  in  assuming  a  more  or  less  marked 
analogy  between  the  general  geology  of  the  Utah  dis- 
trict mentioned  and  that  of  Bisbee,  Ariz.?  A  sedimen- 
tary formation,  including  limestone  strata;  a  porphyry 
intrusion  in  itself  more  or  less  mineralized;  occuiTences 
(to  be  circumspect  in  classification)  of  commercial, 
metalliferous  ores  within  the  limestone  strata  in  this 
particular,  local  section  of  a  formation  which  may,, 
originally,  have  covered  thousands  of  square  miles  and 
yet  exists,  unmineralized,  without  the  camp. 

Bisbee!  One  of  the  foremost  copper  camps  of  the 
world.  Will  someone  cite  legal  decisions,  some  current 
litigation  over  the  right  of  the  apex,  in  the  Bisbee 
camp?  No?  Here  is  something  to  think  over:  Com- 
pare the  history  of  the  legal  entanglements  between 
Bisbee  operators  and  those  of  Bingham,  of  Butte,  and 
"'  the  Coeur  d'Alenes.  I  doubt  if  the  majority  of  your 
readers  are  cognizant  of  the  conditions,  in  Bisbee,  which 
account  for  the  contrast.  With  the  advent  of  new  oper- 
ators in  the  Bisbee  camp  and  the  acquisition  of  large 
groups  of  claims  by  the  several  development  organiza- 
tions, it  was  at  once  recognized  that  complications  would 
arise  over  rights  if  an  attempt  was  made  to  base  opera- 
tions on  the  usual  lines  of  the  apex  law.     The  result 


was  an  agreement  among  all  the  large  interests  to 
observe  vertical  bounding  planes  to  their  respective 
holdings ;  a  simple  solution  and  one  immensely  profitable 
to  their  stockholders,  when  the  vast  waste  of  resources 
in  litigation  in  other  camps  is  considered. 

The  Utah  Consolidated-Utah  Apex  suit  and  its  waste 
of  assets  by  both  companies  afford  an  example  of  the 
futility  of  the  existing  mining  laws  to  meet  the  exigen- 
cies of  vastly  altered,  economic,  mineral  conditions. 
It  presents  an  opportunity  to  point  out  the  necessities 
of  radical  changes  in  the  laws,  and  the  Bisbee  agree- 
ment, backed  by  the  practices  of  the  older  mining 
regions,  not  effected  by  the  Federal  mining  laws,  sug- 
gests the  solution.  L.  S.  RoPES. 

Helena,  Mont. 


The  Legal  Status  of  Oil-Shale  Deposits 

Referring  to  "The  Legal  Status  of  Oil-shale  Deposits 
on  the  Public  Domain,"  by  James  R.  Jones,  in  Engineer- 
ing and  Mining  Journal  of  Jan.  8,  I  wish  to  offer  a 
correction  to  the  statement  under  the  subhead  "Lim- 
itations on  Size  of  Lode  Claims."  that  "the  discovery 
should  have  been  well  identified  either  by  means  of  a 
shaft  at  least  ten  feet  deep  from  the  lowest  rim,  or  by 
an  open  cut,  crosscut,  or  tunnel  of  the  same  depth,  or 
an  adit  at  least  ten  feet  in  along  the  lode.     .     .     ." 

As  Mr.  Jones  is  referring  in  this  paragraph  to  the 
Federal  law,  the  natural  assumption  is  that  such  an 
opening  is  required  by  Federal  statute,  but  this  is  not 
the  fact.  Federal  law  requires  only  a  discovery,  and  if 
this  is  evident  on  the  surface,  no  opening  to  expose  it 
is  necessary.  Most  of  the  Western  states,  however,  by 
laws  of  their  own,  require  a  shaft  or  other  opening  at 
the  discovery  point.  I  am  writing  this  from  the  field, 
where  I  have  no  reference  works  on  the  point,  but  I 
think  that  California  and  Utah  are  the  only  states  which 
do  not  require  such  an  opening. 

Regarding  the  width  of  lode  claims,  Colorado  is  the 
only  state  in  which  any  restriction  is  placed  on  the 
300  ft.  each  side  of  the  lode  lino  provided  by  Federal 
statute.  Here  the  width  is  150  ft.,  and  until  1912  it  was 
only  75  ft.  in  four  counties — Gilpin.  Clear  Creek,  Sum- 
mit, and  Boulder. 

At  one  time  South  Dakota  had  a  law  allowing  only 
150  ft.  each  side,  but  that  was  repealed  long  ago.  Prior 
to  our  present  mining  code,  the  size  of  claims  was  a 
matter  of  local  regulation,  and  many  irregularities 
existed.  In  many  districts  in  California  and  Colorado, 
50  ft.  X  3.000  ft.  was  a  size  prescribed. 

Many  of  these  local  regulations  were  very  interesting. 
I  once  had  occasion  to  look  up  the  status  of  a  piece  of 
ground  in  California  which  was  (>00  ft.  x  8,000  ft. 
1  naturally  supposed  that  it  consisted  of  two  regulation 
size  claims,  but  found  that  it  dated  back  to  the  50'a, 
and  consisted  of  one  claim  with  twcnty-nino  locAtora. 
On  inquiry,  I  found  that  it  had  been  located  in  accord- 
ance with  a  local  rule  giving  each  person  "00  ft.  on  each 
side  of  the  lode  but  only  100  ft.  along  it.  but  giving  an 
extra  100  ft.  to  the  discoverer  of  a  new  InK-.     Hence, 
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with  an  extra  100  ft.  for  discovery,  the  twenty-nine 
locators  were  entitled  to  3,000  ft.,  which  was  the  limit 
in  length  for  one  claim. 

Throughout  the  old  rules  and  customs  the  lode  and 
not  surface  area  was  the  basis  of  location.  This  prac- 
tice was  followed  out  in  formulating  our  present  code, 
and  was  made  the  basis  of  the  apex  law,  with  its  attend- 
ant grief.  As  I  have  no  desire  to  "start  something," 
however,  I  shall  not  pursue  that  point  any  farther. 

San  Francisco,  Cal.  Leroy  A.  Palmer. 


Expensive  Copper  and  Silver  Products 

I  have  read  with  much  interest  your  article  regarding 
the  limited  use  of  copper,  due  to  the  high  price  of 
products  of  that  metal.  The  same  state  of  affairs  exists 
in  the  silver  industry.  The  name  "sterling  silver" 
means,  in  the  arts,  that  the  purchaser  pays  $2  or  $3 
per  oz.  for  silver  that  costs  the  manufacturer  only  80 
or  90c.  (in  Canada). 

In  the  mining  business  tons  of  copper  could  be  used 
where  it  would  give  infinitely  better  service  than  iron, 
but  the  first  cost  is  prohibitive,  and  the  buyer  con- 
tinues to  buy  iron  and  renew  it  every  few  years. 

Thirty  or  forty  years  ago  practically  all  kitchen  uten- 
sils were  made  of  copper,  and  gave  years  of  good  service. 
The  same  can  be  said  of  the  hardware  used  in  ship- 
building and  in  general  building  applications.  The  old 
serviceable  solid  copper  or  brass  trimmings  are  now 
replaced  by  a  cheap  lacquer  or  imitation  copper  article 
that  a  few  cleanings  will  destroy.  Few  people  seem  to 
realize  that  it  is  money  well  spent  to  buy  something  that 
will,  like  copper  or  brass,  give  good  service  and  then 
fetch  a  good  price  as  scrap. 

All  producers  of  metal  should  take  a  little  interest  in 
the  sales  department  of  their  product,  and  find  out  why 
a  pound  of  manufactured  copper  cannot  be  placed  on  the 
market  at  a  reasonable  price.  They  can  also  help  the 
mining  business  along  if  they  will  themselves  use  more 
of  their  own  product.  If  any  intelligent  man  will  follow 
the  evolution  of  a  pig  of  lead  or  a  pound  of  copper  from 
the  furnace  to  the  user,  he  will  not  be  surprised  that 
the  public  look  upon  these  metals  as  being  in  the  cat- 
egory of  gold  and  diamonds. 

Your  paper  was  most  timely,  and  I  hope  you  will 
follow  it  up.  F.  J.  Bourne, 

Cobalt,  Ont.  Manager,  Bailey  Silver  Mines,  Ltd. 


Postponement  of  Assessment  Work 
Your  attack  on  the  hundreds  of  owners  of  unpatented 
mining  claims  'a  jth  a  blanket  classification  of  "Gamblers 
in  Mining  Clairn.i''  is  unjustifiable.  The  urgent  request 
for  an  exemption  or  extension  was  made,  and  petitions 
were  signed  by  hu;idreds  of  men  actively  engaged  in 
developing  their  re.'^pective  districts,  for  the  same  reason 
that  the  miners  and  itroducers  asked  for  the  gold  bonus. 
The  conditions  in  mining  in  general  and  in  the  low- 
grade  gold  camps  ii-  pf'rtieular  are  deplorable,  as  you 
have  stated  in  many  iaiuea  of  your  publication,  and 
the  owners  of  nnpatentcd  mining  claims  belong,  as  you 
well  know,  to  the  poorer  classes  who  would  rather 
develop  their  properties  than  pay  taxes  on  idle  patented 
ground,  but  aro  unable  to  pay  the  prevailing  fancy 
prices  for  powder,  fuse,  caps,  and  tools. 

You  have  been  ooo-ting  for  the  McFadden  Bill,  which, 
if  passed,  mean.s  more  than  relief  to  the  producing 
companies.     Cost  of  t,upplie8  and  materials  is  one  of 


the  main  reasons  for  asking  for  a  higher  price  of  gold 
per  ounce,  and  thereby  overcoming  the  difl[iculty  of  rais- 
ing money  for  mining  enterprises.  These  same  condi- 
tions affect  the  small  owner  in  regard  to  assessment 
work,  and  it  is  about  time  to  adjust  your  ideas  and 
encourage  all  those  engaged  in  mining,  not  alone  the 
large  companies,  which  are  able  to  take  care  of  them- 
selves anyway. 

Incidentally,  I  would  like  to  know  the  percentage  of 
owners  of  unpatented  mining  claims  who  were  able  to 
spend  this  winter  in  California  from  money  saved  be- 
cause of  the  extension  of  time  on  assessment  work. 

Deadwood,  S.  D.  A.  T.  Roos. 


A  View  of  the  Copper,  Lead,  and  Zinc  Markets 

Copper  is  a  serious  topic  of  conversation  in  mining 
circles  in  New  York.  Bankers  are  no  less  interested. 
I  am  a  buyer  of  just  sufldcient  odd  lots  for  export  to 
keep  in  touch  with  the  market  and  have  no  interest 
either  in  the  rise  or  fall  of  the  price  of  the  red  metal. 
The  banks  took  huge  quantities  of  copper  as  collateral 
on  loans  when  metal  was  worth  18c.  per  pK)und.  The  fact 
that  it  can  be  bought  for  13c.  today  means  that  the 
bankers  have  required  further  security  where  this  is 
obtainable  and  otherwise  have  insisted  on  liquidation  of 
stocks. 

Buying  is  extremely  slow,  both  domestic  and  export. 
It  is  the  universal  expectation  that  the  price  will  go 
still  lower.  Many  mines  are  closing  down.  Formerly 
copper  wire  was  sold  on  a  base  price,  with  extras  for 
gage.  It  is  now  bought  at  a  flat  price.  Formerly  it  was 
impossible  to  bargain.  At  present  copper  is  offered  at 
a  surprising  number  of  different  prices.  Until  recently 
it  was  possible  to  arrange  to  have  wire  drawn  from  one's 
own  copper.  At  present  the  mills  will  not  do  this, 
though  some  have  such  heavy  stocks  that  they  quote 
surprisingly  low  prices. 

There  is  no  demand,  little  consumption,  and  not  much 
prospect  for  immediate  increase  in  the  consumption  of 
copper.  This  means  that  no  one  need  be  in  any  hurry 
to  buy.  It  is  now  possible  to  buy  copper  in  this  market 
for  pounds  sterling,  francs,  kronen,  and  even  marks. 
Several  export  houses  have  built  up  an  interesting 
though  small  business  in  this  way.  They  do  not  specu- 
late in  exchange,  but  have  arranged  with  banks 
which  require  a  certain  amount  of  paper  regularly. 
Naturally,  the  buyer  pays  a  fraction  for  the  quotation 
in  his  own  money  but  only  sufficient  to  cover  the  ex- 
change transaction.  It  is  even  done  on  a  sixty-day  con- 
firmed letter-of-credit  basis,  though  to  only  a  limited 
amount,  and  the  interest  rate  is  not  low. 

We  in  America  are  continually  hearing  threats  of 
Belgian  competition  in  zinc,  and  recently  several  small 
consignments  have  been  imported  from  that  country. 
We  also  note  heavy  reductions  of  prices  of  zinc  here,  of 
the  labor  employed  and  coal  consumed  in  the  zinc  dis- 
tricts, and,  more  important,  of  the  demand  for  zinc. 
This  is  all  in  line  with  the  decreased  demand  for  gal- 
vanized products  both  here  and  abroad.  There  are 
large  stocks  of  zinc  and  galvanized  sheets  in  various 
world  markets  (much  of  it  unpaid  for).  The  largest 
producers  and  exporters  are  of  course  willing  to  sell  to 
cash  buyers,  but  the  important  ones  have  t.aken  the  posi- 
tion lately  that  it  is  better  to  protect  their  buyers  abroad 
until  these  have  had  time  to  unload  stocks  on  the  public 
without  too  heavy  a  loss.  This  would  indicate  that 
though  low  prices  are  quoted  both  from  here  and  Bel- 
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gium,  Eastern  and  South  American  buyers  are  not  in 
the  market  at  any  price. 

Competition  between  English  and  American  steel  and 
other  metal  products  will  not  come  for  some  time.  In 
the  meantime  we  must  all  sit  tight  until  the  consumers 
get  back  their  confidence  to  a  degree  that  will  warrant 
new  buildings,  railroads,  and  other  enterprises. 

Lead  has  slumped  in  response  to  the  sudden  stoppage 
in  new  work  and  the  curtailment  of  output  of  estab- 
lished old  factories.  Even  the  largest  producers  are  not 
hopeful  of  higher  prices.  One  important  manufacturer 
of  sheet  lead  says  that  lead  will  go  no  lower  and  is  buy- 
ing freely  for  forward  delivery  but  only  for  a  minimum 
requirement.  This  is  not  to  be  taken  too  seriously, 
however,  as  this  particular  buyer  is  frequently  on  the 
wrong  side  of  the  market.  Mark  R.  Lamb. 

New  York. 


More  About  Copper  Losses  in  Slags 
In  Engineering  and  Mining  Journal  of  Jan.  8  Charles 
G.  Maier  has  commented  on  my  article  "Copper  Losses 
in  Slags,"  which  appeared  in  the  Dec.  4  number.  The 
five  points  concerning  his  silver-nitrate  method  of 
determining  suspended  sulphide  copper  are  not  all 
"objections"  to  the  method — rather  they  are  points  on 
which  my  findings  differed  from  his.  I  wish  to  consider 
them  briefly: 

1.  Solubility  of  copper  sulphide  in  silver  nitrate. 
Fused  sulphides  appear  to  be  almost  completely  soluble, 
The  incomplete  solution  of  mineral  sulphides  is  not  of 
importance  except  in  indicating  that  the  method  is  use- 
less when  applied  to  ores. 

2.  Segregation  of  dissolved  copper  sulphide  on 
solidification  of  slags.  A  number  of  the  samples  I  anal- 
yzed had  been  air-cooled,  so  the  opportunity  for  segrega- 
tion was  particularly  good.  Less  segregation  would  be 
expected  in  granulated  samples.  However,  when  the 
maximum  particle  of  a  sample  has  passed  through  an 
opening  of  0.0029  in.,  it  is  easy  to  believe  that  a  large 
Ijortioii  will  be  under  0.0010  in.,  or  even  0.0001  in.  If  so, 
I  believe  that  much  of  the  copper  set  free  on  cooling 
would  be  attacked  by  the  silver  nitrate. 

3  and  4.  Solubility  of  oxidized  copper  in  silver 
nitrate.  The  point  is  that,  unless  the  oxides  and  silicates 
of  copper  are  insoluble  when  free,  one  cannot  be  certain 
that  they  will  be  unattacked  in  the  main  body  of  the 
slag.  Mr.  Maier  is  conservative  when  he  says  "the 
method  involves  no  conclusions  as  to  the  cbemiral  form 
of  .suspended  copper."  But  if  he  cannot  state  the  form 
of  the  copper  dissolved  by  silver  nitrate,  is  he  justified 
in  stating  the  form  of  the  copper  not  so  dissolved?  One 
would  rather  expect  the  reverse  to  be  the  case. 

5.  EITect  on  metallic  iron.  A.s  there  was  no  iron  in 
Mr.  Maier'.s  samples,  it  need  not  be  further  riiscu.ssed. 

In  his  criticism  of  my  methods  Mr.  Maier  describes 
an  experiment  with  copper  sulphate  to  show  that  metallic 
iron  interferes.  As  there  was  no  copper  sulphate  in  my 
solutions,  this  has  no  bearing  on  the  case.  In  a  solution 
of  copper  sulphite,  metallic  iron  does  not  precipitate 
copper  sulphide. 

Mr.  Maier  asks  why  I  did  not  remove  magnetite  from 
my  samples.  For  the  double  reason  that  it  is  both 
impoHHil)lp  and  unnecessary.  Many  slags  containing 
only  a  little  magnetite  are,  nevertheless,  almost  entirely 
ningnetic.  And  inasmuch  as  magnetite  has  no  clTect  on 
cfippcr  Hulphidn  in  the  presence  of  sulphurous  and  hydro- 
fluoric   acids,    there    is    no    nccessily    for    its    removal. 


Whether  its  harmlessness  is  due  to  reduction  by  sulphur 
dioxide  or  to  low  dissociation  of  the  ferric  fluoride 
formed  is  immaterial.  I  am  well  aware  of  the  fact  that 
reduction  by  sulphur  dioxide  takes  place  much  faster  in 
neutral  than  in  strongly  acid  solutions. 

Calculation  of  suspended  matte  from  the  gold-copper 
ratios  is  a  method  open  to  criticism,  I  readily 
acknowledge,  but  I  believe  it  to  be  the  best  method 
available.  My  determinations  of  gold  in  slags  were 
made  on  samples  of  twenty  assay  tons  each,  and  the 
results  of  these  were  averaged  over  long  periods  of  time. 
I  therefore  feel  that  the  results  calculated  from  them 
are  of  considerable  accuracy. 

Regarding  metallic  copper  in  converter  slags,  Mr. 
Maier  and  I  agree  that  it  is  usually  there,  but  we  differ 
as  to  the  amount.  It  is  not  vei-j-  soluble  in  copper 
sulphide,  as  shown  by  the  fact  that  during  the  final 
converter  blow  metallic  copper  of  98  per  cent  begins  to 
fall  out  soon  after  the  matte  passes  80  per  cent  copper. 
In  my  article  I  stated  my  belief  that  "the  copper  soluble 
in  hydrofluoric  and  sulphurous  acids  represents  closely 
the  total  of  oxide,  silicate  and  metallic  copper  in  all 
samples  analyzed."  As  silver  nitrate  dissolves  sulphide- 
and  metallic  copper,  and  attacks  the  oxides  (silicates?), 
it  is  not  strange  that  the  sum  of  the  copper  dissolved  by 
the  two  methods  is  more  than  the  total  copper  present.. 
It  is  my  belief  that  most  of  the  overlapping  is  due  to 
solution  of  oxidized  copper,  but  I  agree  that  whatever 
metallic  copper  is  present  is  dissolved  in  both  methods. 

As  for  the  final  statement  about  the  preponderating 
form  of  copper  in  converter  slags,  I  agree  wi<:h  Mr. 
Maier  that  what  he  says  is  true  of  many  slags — I  found 
such  to  be  the  case  in  my  experiments.  I  would  not  say, 
though,  that  any  microscopic  method  for  the  quantitative 
analysis  of  slag  has  been  well  established. 

I  do  not  claim  that  my  method  of  determining  oxidized' 
copper  in  slags  is  of  an  accuracy  comparable  with  that 
of  the  standard  methods  of  determining  total  copper. 
I  do  believe,  however,  that  it  will  give  a  clear  idea  of 
the  form  in  which  copper  is  lost  in  any  ordinary  slag, 
and  may  therefore  indicate  possible  means  of  saving  it. 

Deschenes,  Que.  Frank  E.  Lathe. 


Stand  Tanks  and  Sand  Tanks 

I  should  like  to  correct  an  error,  typographical  or 
clerical,  in  my  article  on  "Desert  Prospecting"  in  issue 
of  ()«?t.  30. 

Under  the  heading  "Water  Scarce,  but  Isually 
Available"  reference  is  made  to  "open  and  stand  tanks." 
The  word  "stand"  should  be  "sand."  A  tank  is  a  collec- 
tion of  water  in  a  depression  in  the  rock  as  distinguished 
from  a  spring.  If  the  water  stands  as  a  po'l  it  is  an 
open  tank,  but  if  the  depression  is  filled  with  sand  and 
gravel  so  that  the  water  is  available  only  b\  digging 
it  is  a  sand  tank. 

Sand  tanks  are  not  sn  t'onvenient  as  o;>en  tanks,  nor  as 
ea.>»ily  found,  but  are  preferable,  as  the  water  is  not  as 
apt  to  be  eontaminateii  as  that  in  the  open  tiuik.  It  is  a 
rule  of  the  desert  that  when  one  leaves  a  sand  tank  he 
.should  fill  the  hole  that  he  dug  to  get  his  water  in 
order  to  protect  the  supply  from  contamination  and 
evaporation. 

Referring  to  my  statement  regarding  animals  as  water 
tinders.  I  would  say  that  we  located  I  lie  last  sand  tank  at 
which  I  camped  where  wc  found  ;\  coyote  had  been 
digging.  Ll  KdY   A.  PALMER. 

S«n  Francisco,  Cal. 
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Rubber  in  Mine  and  Mill 

Structure  of  Power  Transmission  Belting — Formulae  for  Computing 
Sizes  and  Plies  of  Belting  Bucket-Elevator  Belts  Various  Sizes  and 
Capacities  of  Conveyor  Belts — Hose    Structure — Grades  of  Rubber 

By  a.  M.  Oliver 

Writt.n  for  En(iinccring  and  Mining  Journal 


C CONSIDERING  the  wide  use  of  rubber  in  the  min- 
ing field,  it  is  natural  to  assume  that  every 
^  mining  man  has  a  comparatively  thorough  knowl- 
edge of  the  subject.  But  this  is  not  the  fact.  To  be 
sure,  the  average  mill  or  mine  superintendent  has  his 
theories  and  can  in  a  general  way  judge  the  quality  of 
a  piece  of  mechanical  goods,  but  very  few  superintend- 
ents have  the  i-equisite  knowledge  to  decide  definitely 
and  precisely  upon  the  adaptability  of  a  belt  or  a  piece 
of  hose  for  the  work  in  hand. 

Requests  for  price  quotations  received  by  the  manu- 
facturer of  mechanical  rubber  goods  from  mining  men 
tell  the  story  in  no  uncertain  terms.  They  show  clearly 
the  lack  of  definite  knowledge.  The  descriptions  of  the 
articles  on  which  a  price  is  desired  are  in  most  instances 
entirely  inadequate  and  incomplete.  Transmission  belt- 
ing is  described  as  "your  best  grade  8-in.,  five-ply  rub- 
ber belt,"  or  "your  best  grade  conveyor  belt,  24  in.  wide, 
\  in.  thick."  I  shall  endeavor  to  point  out  the  complete 
inadequacy  of  such  descriptions. 

The  fact  that  these  commodities  difi'er  widely,  not 
only  in  quality  but  in  the  physical  properties  of  the 
material  used  in  their  manufacture,  seems  to  be  over- 
looked entirely.  Take  belting,  for  example.  It  is  gen- 
erally known  that  rubber  transmission  belting  is  com- 
posed principally  of  cotton  duck  held  together  by  so- 
called  "friction"  rubber  and  that  the  cotton  duck  is 
folded  in  the  process  of  manufacture,  forming  plies. 
It  is  assumed  that  a  five-ply  belt  is  stronger  than  one 
composed  of  only  four  plies.  The  fact  of  the  matter 
is  that  a  four-ply  belt,  under  given  conditions,  may  be 
much  stronger  than  one  composed  of  twice  as  many 
plies.  To  assume  that  a  five-ply  rubber  belt  will  trans- 
mit so  many  horsepower  is  about  as  logical  as  to  think 
that  a  six  sixteen-wire  cable  is  twice  as  strong  as  one 
composed  of  six  eight-wire  strands.  The  strength  of 
the  cable  would  depend  upon  the  gage  of  the  wire  used. 
It  is  the  same  with  belting.  The  duck  from  which  belt- 
ing is  made  varies  in  "weight"  as  well  as  in  quality. 
So  does  the  "friction"  rubber  with  which  the  plies  are 
treated. 

Factors  Determining  Strength  of  Duck 

Duck  for  belting  is  spoken  of  as  being  so  many  ounces 
in  weight — usually  from  20  to  36  oz.,  with  a  tensile 
strength  of  from  2:55  to  COO  lb.  per  inch  of  width.  The 
standard  by  which  the  weight  is  ascertained  is  a  piece 
of  duck  36  X  42  in.  This  means  that  a  piece  of  duck 
42  in.  wide  by  36  in.  Xony,  weighing  20  oz.  is  called 
20-oz.  duck;  a  piece  of  this  size  weighing  30  oz.,  30-oz. 
duck,  and  so  on.  Needless  to  say,  the  36-oz.  duck  is 
much  stronger  than  20-oz.  duck,  and  a  belt  made  of 
36-OZ.  duck  will  naturally  transmit  more  power  than  a 
20-oz.  duck  belt,  everything  else  being  equal.  But  the 
weight  of  the  duck  is  not  the  only  indication  of  strength. 
Cotton  fitire  varies  in  length  from  one-half  to  two  inches. 


Long-fibre  cotton  makes  the  best  duck,  and  obviously 
commands  a  higher  price.  Even  before  the  cotton 
reaches  the  loom,  it  is  put  through  several  operations 
which  have  an  important  bearing  on  the  tensile  strength 
of  the  finished  duck.  In  the  "plaiting"  of  the  cotton, 
for  example,  some  threads  may  remain  loose,  leaving 
only  part  of  the  total  number  of  threads  to  carry  the 
load.  This  operation  has  a  definite  effect  on  the  quality 
of  the  finished  product.  So  it  is  quite  possible  to  have 
several  pieces  of  duck,  all  of  30-oz.  construction,  yet 
each  piece  having  a  different  tensile  strength. 


FIG.    1.      A  PACK   OF   CARDS   BENT   TO    A  RADIUS    SERVES 

TO  ILLUSTRATE  THE  EFFECT  UPON  THE  PLIES  OF 

A  BELT  WHEN  PASSING  OVER  A  PULLEY 

A  similar  story  may  be  told  about  the  "friction"  with 
which  the  plies  are  united.  This  friction  is  highly  ad- 
hesive rubber  which  is  forced  into  every  ply  of  the  belt 
until  each  ply  is  thoroughly  inpregnated,  making  the 
whole  a  flexible  and  waterproof  body.  A  good  friction 
means  a  flexible,  permanent  bond  for  the  plies,  permit- 
ting free  flexing  of  the  belt  around  the  pulleys,  with 
the  least  possible  generation  of  heat.  Some  manufac- 
turers claim  a  "strong"  friction  for  their  belts,  and 
they  usually  try  to  prove  their  point  by  demonstrating 
how  diflficult  it  is  to  separate  the  plies  from  one  another. 
The  fact  of  the  matter  is  that  this  so-called  "strong" 
friction  is  a  detriment.  It  prevents  the  free  flexing  of 
the  belt  over  the  pulleys,  causing  it  to  generate  an  ex- 
cessive amount  of  heat.  As  heat  deteriorates  rubber, 
ply  separation  sets  in,  and  when  this  happens  the  belt 
has  passed  its  useful  stage.  Ply  separation,  or  "boot- 
legging," as  it  is  commonly  called,  is  caused  also  by 
the  fact  that  the  attrition  between  the  plies  increases 
as  the  diameter  of  the  pulley  over  which  the  belt  passes 
decreases.  The  speed  of  the  pulley  and  the  weight  of 
the  duck  must  therefore  also  be  taken  into  consideration. 

In  deciding  upon  the  number  of  plies  which  may  be 
operated  over  a  pulley  of  a  certain  diameter,  the  weight 
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of  the  duck  from  which  the  belt  is  constructed  is  of 
prime  importance,  because  the  thickness  of  the  duck 
governs  the  over-all  thickness  of  the  belt.  As  the  belt 
passes  over  the  pulley,  the  outer  ply  must  stretch  so 
much  more  than  the  inside  one  that  a  certain  amount 
of  attrition  is  unavoidable.  It  is  a  difficult  matter  to 
make  a  rule  governing  the  number  of  plies,  as  all  belts 
differ.  However,  the  following  may  serve  as  a  guide: 
A  five-ply  rubber  belt,  if  made  of  duck  heavier  than 
30  oz..  cannot  be  operated,  in  most  cases,  over  a  pulley 
smaller  than  12-in.  in  diameter,  unless  the  pulley  travels 
at  a  speed  of  less  than  1,000  r.p.m.  Belts  constructed 
of  lighter  duck — 28-oz.  or  less — can  be  successfully  op- 
erated over  smaller  pulleys,  provided  the  friction  is  of 
a  good  grade.  I  have  seen  five-ply  belts  made  of  28-oz. 
duck  run  over  4-in.  pulleys  at  a  very  high  rate  of  speed, 
but  of  course  the  friction  was  of  high  grade.  One 
cannot  go  far  wrong  if  one  takes  into  consideration  the 
weight  of  the  duck  of  which  the  belt  is  made,  the  quality 
of  the  friction,  the  diameter  of  the  pulley,  and  the  speed 
at  which  it  travels. 

Power  Transmitted  by  Belting 

The  amount  of  power  which  a  rubber  belt  is  capable 
of  transmitting  depends  entirely  upon  the  quality  and 
weight  of  the  duck.  It  is  safe  to  say,  however,  and  it 
will  serve  as  a  guide,  that  a  belt  made  of  a  good  grade 
of  duck  will  transmit  the  following  horsepower  per  inch 
of  width,  per  ply,  when  traveling  at  a  speed  of  1,000  ft. 
per  min.  with  an  arc  of  contact  of  180  deg. 

Weight  of  Duck 

in  Ounces  Horsepower 

36  0.45 

32 0.4 

30 0.375 

28  0.35 

To  find  the  number  of  hoi"sepower  that  a  12-in.,  five- 
ply  belt  made  of  32-oz.  duck  will  transmit  at  2,000  ft. 
per  min.,  the  arc  of  contact  being  180  deg.,  it  is  neces- 
sary to  multiply  0.4  by  the  number  12  ( the  width  of 
the  belt\  the  result  by  5  (the  number  of  the  plies),  and 
the  product  by  2  (double  the  power  transmitted  by  1,000 
ft.  per  min.).  The  answer  is  48  hp.  Speaking  approxi- 
mately, in  99  per  cent  of  all  cases  the  power  a  belt  will 
transmit  depends  on:  The  speed  at  which  it  travels; 
the  tension  under  which  it  is  placed  on  the  pulleys;  and 
the  belt  surface  in  contact  with  the  pulleys. 

The  speed  at  which  the  belt  travels  governs  the 
amount  of  power  transmitted.  If  a  belt  traveling  at 
500  ft.  per  min.  transmits  one  horsepower,  at  1,000  ft. 
per  min.  it  will  transmit  two  horsepower;  at  1,500  three 
horsepower,  at  2,000  four,  and  so  on.  Where  the  belt 
reaches  a  very  high  velocity,  centrifugal  force  causes 
a  loss  of  power,  but  ordinarily  this  factor  may  be  left 
out  of  the  calculation.  The  belt  speed  may  be  found 
by  multiplying  the  diameter  of  one  of  the  pulleys  by 
its  .speed  and  dividing  the  result  by  the  constant  .3.82. 

The  tension  under  which  a  belt  is  placed  on  the  pul- 
leys, called  the  initial  tension,  is  the  second  important 
factor.  It  is  common  practice  to  cut  the  belt  i  in. 
shorter  for  every  foot  of  its  length  when  applying  it. 
In  other  words,  a  belt  30  ft.  long  would  be  shortened 
by  3J  in.  (30  x  i  in.).  It  must  be  borne  in  mind  that 
the  tension  thus  obtained  constantly  decrea.sea  in  .serv- 
ice, and  in  time  will  fall  below  the  point  at  which  it 
will  transmit  the  desired  power.  It  must  thoroforo  be 
n-tijfhtened  at  intervals  to  restore  its  oriKi'ial  tension. 
The  stretch  to  which  a  rubber  bolt  is  subject  varies, 
and  it   is  not  possible  to  name  an  average,  but    it   will 


be  found  that  rubber  belting  does  not  stretch  nearly  as 
much  as  most  leather  belting. 

The  belt  surface  in  contact  with  the  pulleys  is  of 
no  less  importance.  The  foregoing  table  giving  the 
horsepower  for  the  various  ducks  is  based  on  a  pulley 
contact  of  180  deg.;  that  is,  exactly  one-half  of  the 
smallest  pulley  over  which  the  belt  travels  is  in  contact 
with  the  belt.  The  power  transmitted  will  decrease  in 
proportion  to  the  arc  of  contact.  The  loss  of  power  due 
to  a  decreased  arc  of  contact  is  not,  however,  in  exact 
proportion.  Where  the  angle  of  the  arc  of  contact  is 
90  deg.,  the  power  transmitted  will  be  65  per  cent  of 
the  total  at  180  deg.  The  following  table  indicates  the 
relation  for  arcs  of  contact  less  than  180  deg.: 


Arc  of  Contact 

.-Vro  of  Contact 

in  Degrees 

Percent 

in  Degrees 

Per  Cent 

100 

70 

150 

91 

The  arc  of  contact  may  be  ascertained  by  multiply- 
ing the  difference  between  the  diameter  of  the  two  pul- 
leys by  4.775,  dividing  the  result  by  the  distance  be- 
tween the  pulley  centers  in  feet,  and  subtracting  the 
whole  from  180  deg.    Expressed  in  equational  form : 


Arc  of  contact  =  180  deg.  — 


4.775  iD  -  d) 


D  =  diameter  of  large  pulley  in  inche-- 
'/  =  diameter  of  small  pulley  in  inche* 
-V  =  distance  between  pulley  centers  in  feet 

How  should  transmission  belt  be  ordered?  How 
should  the  mining  man  know  the  weight  of  duck  of 
which  each  belt  is  made?  How  may  he  ascertain  the 
weight  of  duck  of  the  belt  purchased?  There  is  a  logi- 
cal answer  to  each  of  these  questions.  Present-day 
merchandising  methods  are  no  longer  based  on  "let  the 
buyer  beware."  but.  rather,  on  "the  buyer  must  be 
satisfied."  Today  the  manufacturer  of  belting  knows 
exactly  what  his  product  is  suited  for.  He  knows  or 
should  know  how  to  apply  his  product  to  the  specified 
conditions  to  insure  the  maximum  service  to  the  user. 
In  ordering  belt  it  is  therefore  best  to  outline  the  work- 
ing conditions  to  the  belt  manufacturer,  or,  better  still, 
ask  him  to  analyze  the  drive  himself,  giving  you  his 
recommendation  of  the  belt  best  suited  for  the  work. 

Elevator  Belts 

The  fundamental  rules  for  the  application  of  elevator 
belts  are  slightly  different.  The  principal  thing  an 
elevator  is  called  upon  to  do  is  to  lift  material,  often 
of  a  very  abrasive  nature,  by  means  of  steel  buckets. 
An  elevator  belt  must  first  of  all  have  a  sufficient  num- 
ber of  plies  to  bear  the  tension.  This  tension  depends 
upon  the  weight  lifted,  the  height  to  which  the  mate- 
rial is  lifted,  and  the  speed  with  which  it  is  lifted.  To 
this  must  be  added  the  weight  of  one-half  of  the  belt 
itself  and  the  weight  of  one-half  of  the  buckets.  From 
the  total  tension  thus  obtained  the  number  of  plies 
re<]uired  can  be  computed.  The  power  required  to  lift 
the  load  ecjuals  tons  per  hour  multiplied  by  lift  in  feet 
divided  by  1,000.  The  actual  horsepower  which  must 
be  transmitted  to  the  belt  is  from  25  per  cent  to  100 
per  cent  greater  than  the  above  figure,  due  to  the  fric- 
tion of  the  l)uckets  in  passing  through  the  partly  filled 
boot.  Where  light  material  is  elevated  25  per  cent  may 
be  enough.  On  heavy  lumiiy  nujterial  such  as  ore,  50 
to   100  per  cent  must  be  added. 

The    hor.sepower    thus    obtained    is    .diverted    into 
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"pounds  pull,"  as  follows:  Horsepower  multiplied  by 
33,000  divided  by  feet  per  minute  (the  belt  speed  in 
feet  per  minute).  The  result  is  in  pounds  pull.  This 
is,  however,  not  the  total  tension  on  the  belt.  The  total 
tension  to  which  an  elevator  belt  is  subjected  is  equal 
to  the  tension  required  to  lift  the  load,  as  established 
by  the  foregoing  formulae,  plus  the  weight  of  one-half 
the  buckets,  plus  the  weight  of  one-half  the  belt.  The 
weight  of  one-half  the  belt  is  found  as  follows :  Width 
of  the  belt  multiplied  by  number  of  plies  multiplied  by 
0.04  (a  constant)  multiplied  by  distance  between  pul- 
ley centers.  Then  the  number  of  plies  necessary  to 
lift  the  load  is  equal  to  the  total  tension  divided  by  the 


standard  Punching 
For  Elevn+or  Buckets  on  Belt 
Punching   is  for  Malleable    A,AA.  B,  C,  Salem,  Av?ry  and 
similar  "buckets    The  spacing    is  also  correct  for  steel 
continuous  types    of    buckets,  but  position  of   holes 
should  be  changed  to  one   half  the  depth  of  bucket 
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FIG.    2.      STAND.\RD  PUNCfllNG,   BUCKET  ELEVATOR   SET 

product  of  the  width  of  the  oelt  in  inches  and  a  factor 
which  equals  2';  ior  36-oz.  duc.'t,  27  for  32-oz.  duck,  and 
28  for  34-oz.  du'A, 

The  weight  of  duck  used  depends  upon  the  nature  of 
the  material  elevated.  Heavy,  luiTipy  material  will  be 
most  efficiently  handled  by  a  belt  r.iade  of  heavy  duck. 
For  light  material  su(  m  as  grain  a  belt  made  of  a  lighter 
duck  will  suffice. 

The  width  of  an  elevator  belt  should  be  governed  by 
the  length  of  the  bucket,  that  is,  the  bftlt  should  be  two 
inches  wider  than  the  bucket  is  long. 

As  an  example  assume  12-in.  malleaWe  iron  buckets 
weighing  13  lb.  each.  The  material  iC  be  elevated  is 
copper  ore  consisting  of  2-in.  lumps,  weighing  135  lb. 
per  cubic  foot.  Assume  that  the  buc^kets  are  to  be 
spaced  24  in.  apart  and  that  the  belt  tr  ^els  200  ft.  per 
min,  and  elevates  60  tons  per  hour  to  a  .neight  of  65  ft. 


perpendicular.  The  power  required  is  equal  to  60  (ton 
per  hour)  multiplied  by  (35  (lift  in  feet)  which  is  3,900, 
divided  by  1,000,  equaling  3.9  hp.  To  this  is  added 
100  per  cent  for  digging  in  the  boot,  or  3.9  plus  3.9' 
equals  7.8  hp.  Converting  this  into  "pounds  pull": 
7.8  (hp.)  multiplied  by  33,000  equals  257,400  divided 
by  200  ft.  per  min.  equals  1,287  lb.  tension  to  lift  the 
load.  Add  to  this  the  weight  of  half  the  buckets. 
There  are  thirty-three  buckets  on  one-half  of  the  belt. 
The  weight  equals  429  lb.  The  weight  of  the  belt  itself 
is  next  computed.  From  the  length  of  the  bucket  a  belt 
14  in.  wide  is  needed.  Assume  that  six  plies  are  neces- 
sary to  do  this  work.  Then  the  weight  of  one-half  the 
belt  is  equal  to  14  (the  width)  multiplied  by  6  (the 
ply)  multiplied  by  .04  (a  constant)  multiplied  by  65 
(the  lift  in  feet).  This  is  218.4  lb.  The  total  tension 
imposed  on  the  belt  is  found  by  adding: 

Pounds 

1,287     the  tension  to  lift  the  load; 

429     the  weight  of  half  the  buckets; 

218    the  weight  of  half  the  belt; 

1,934    pounds  total  tension. 

The  number  of  plies  required  is  found  by  dividing 
1,934  by  406,  the  product  of  the  width  of  the  belt  multi- 
plied by  the  constant  29,  thus:  1,934  divided  by  29 
multiplied  by  14  equals  4.7  or  five  plies. 

However,  a  belt  14-in  wide  consisting  of  only  five 
plies  would  not  be  very  substantial.  Experience  has 
shown  that  a  minimum  of  six  plies  where  the  belt  is 
from  10  to  18  in.  wide,  seven  plies  where  the  width  is 
from  20  to  28  in.  and  eight  plies  on  belts  30  in.  and 
over  is  good  practice. 

The  spacing  of  the  buckets  is  from  twelve  to  twenty- 
four  inches,  it  being  generally  recognized  that  there 
should  be  sufficient  room  between  them  to  prevent  in- 
terference in  filling.  Twice  the  depth  of  the  bucket  is 
the  usual  distance.  When  the  bucket  is  bolted  directly 
to  the  belt  there  is  sufficient  relative  motion  between 
to  cause  considerable  wear.  Rubber  washers  or  strips 
of  rubber  belting  are  used  to  keep  them  apart  and  to 
allow  free  passage  of  the  sand  and  grit  which  otherwise 
would  woi'k  in  between. 

The  life  of  an  elevator  belt  depends  upon  internal 
conditions  rather  than  upon  the  normal  stretching  and 
releasing  of  stress  as  it  picks  up  and  discharges  the 
load  and  bends  over  the  pulleys.  The  greatest  wear 
takes  place  between  the  belt  and  the  pulleys.  Old 
rubber  belting  on  mill  scrap  piles  will  show  several 
plies  worn  through  on  the  pulley  side.  It  is  impossible 
to  prevent  the  material  from  getting  between  the  belt 
and  the  pulleys.  To  increase  the  life  of  the  belt  it  is 
equipped  with  rubber  covers,  A,  Ss  or  4  in.  in  thick- 
ness. The  pulley  side  of  the  belt  has  usually  a  thicker 
cover  than  the  bucket  side,  by  reason  of  the  greater 
wear.  To  decide  upon  the  thickness  of  the  rubber  cover 
to  be  used,  it  is  necessary  to  know  the  "compound"  of 
which  the  cover  is  made,  its  ability  to  resist  abrasion, 
and  other  factors.  It  would  be  unwise  to  decide  upon 
the  specifications  of  a  belt  without  knowing  its  physical' 
properties,  as  it  may  develop  that  the  cover  will  last 
twice  as  long  as  the  body  of  the  belt,  or  vice  versa.  The- 
secret  of  economic  belt  operation  is  to  find  a  balanced 
belt;  that  is,  one  so  constructed  that  all  its  ingredients 
will  pass  the  stage  of  usefulness  at  one  and  the  same 
time.  There  again,  I  must  point  out,  the  manufacturer 
of  the  belt  should  be  allowed  to  decide  the  makeup  of 
the  belt. 

One  of  the  most  efficient  and  economical  methods  em- 
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ployed  for  handling  materials  in  bulk  is  by  belt  con- 
veyors, and  it  is  perhaps  used  more  extensively  in  the 
mining  industry-  than  anywhere  else.  The  installation 
cost  as  well  as  the  depreciation  on  the  belt  itself,  leav- 
ing the  rest  of  the  equipment  out  of  consideration,  is 
a  most  appreciable  item.  The  cost  of  the  belt  has  been 
found  to  range  from  40  to  60  per  cent  of  the  cost  of 
the  total  equipment,  depending  upon  its  width  and 
length.  The  maintenance  charge  is  estimated  to  be  as 
liigh  as  33 J  per  cent.  Abrasive  wear,  due  to  slippage 
or  sliding  of  the  material  on  the  belt,  is  the  chief  cause 
-of  belt  deterioration.  As  the  belt  carries  its  load,  a 
•constant  readjustment  of  the  lumps  takes  place,  thus 
.gradually  wearing  out  the  rubber  cover  on  the  belt. 
Naturally,  the  property  of  the  carrying  surface  of  the 
"belt,  the  rubber  cover,  is  an  important  factor.  A  belt 
with  a  hard,  highly  vulcanized  cover  increases  the  ten- 
dency of  the  material  to  slide  on  its  surface;  one  with 
a  comparatively  soft  and  resilient  cover  is  to  be  pre- 
ferred. After  the  cover  is  exposed  to  the  air  for  some 
"time  it  becomes  hard  if  not  compounded  properly.  Cheap 
l)elts  soon  "bloom"  after  being  exposed  to  the  air;  that 
is,  the  belt  assumes  a  white  color,  certain  ingredients 
crystallize  on  its  surface,  and  those  remaining  form  a 
liard  non-resilient  mass.  The  tendency  of  the  cover  to 
harden  is  somewhat  compensated  for  by  the  fact  that 
the  surface  will  become  rough,  allowing  a  thin  layer  of 
the  finer  material  to  adhere,  which  slightly  protects 
the  cover. 

Where  the  material  must  be  conveyed  on  an  incline, 
the  abrasive  wear  is  more  pronounced,  because  the  ma- 
terial slides  back  longitudinally.  Preventing  excessive 
wear  on  the  belt  of  an  inclined  conveyor  due  to  longi- 
tudinal sliding  of  the  load  can  be  accomplished  only  by 
limiting  the  angle  of  incline  of  the  belt  to  a  few  degrees 
below  the  angle  of  repose  of  the  material  handled. 

The  wear  due  to  the  loading  of  the  conveyor  is  more 
difficult  to  prevent.  Neither  the  wear  nor  its  causes 
■can  be  entirely  overcome,  but  the  destruction  can  be 
lessened  by  proper  design  of  loading  chutes  and  by  in- 
creasing the  area  of  belt  over  which  the  load  is  dis- 
tributed. If  it  were  possible  to  deliver  the  load  in  the 
same  direction  and  at  the  same  speed  as  the  belt  travels, 
no  wear  would  occur  at  the  loading  points,  but  such 
conditions  can  be  only  approximately  approached  and 
an  oblique  impact  shock  is  unavoidable  when  the  load 
strikes  the  belt.  A  resilient  cover  naturally  reduces  the 
destructive  action  of  such  impact,  and  to  reduce  further 
the  shock  with  which  the  material  strikes  the  belt, 
an  adjustable  curved  plate  or  lip  is  often  attached  to 
the  lower  edge  of  the  chute,  so  that  the  material  leaving 
the  chute  i.s  deflected  in  the  general  direction  in  which 
the  belt  is  moving.  The  unloading  of  conveyor  belts  is 
often  accomplished  by  means  of  a  tripper,  a  device  con- 
aisting  of  three  pulleys  so  arranged  that  the  belt  can 
be  unloaded  at  any  point.  These  trippers  increa.se  the 
wear  on  the  belt  becau.se  of  the  added  flexing  of  the  belt 
around  its  pulleys,  as  well  as  the  readjustment  of  the 
load  while  pa.ssing  over  the  tripper. 

Many  factors  must  l)e  taken  into  consideration  when 
deciding  upon  a  conveyor  belt,  and  it  is  impossible  to 
determine  the  type  of  belt  and  the  thickness  of  covers 
from  mere  book  knowledge.  There  are  no  formula'  for 
calculating  the  thickness  of  cover  to  resist  abrasion; 
thi.s  is  something  which  can  be  determined  only  from 
actual  experience.  The  width  and  numl)er  of  plies  re- 
i]uired   to  carry    the    load   can    be   ascertained    mathe- 


matically. The  width  of  the  beit  depends  principally  upon 
the  size  of  lump  of  which  the  material  consists.  Sev- 
eral rules  are  used  by  which  the  width  of  the  belt  may 
be  determined.  One  of  these  is  as  follows:  Four  times 
the  average  size  piece  plus  six  inches.  In  other  words, 
if  the  average  lump  measures  two  inches,  the  belt  must 
be  fourteen  inches  wide.  This  rule  is  all  right  as  far 
as  it  goes.  It  must  be  remembered,  however,  that  the 
tonnage  to  be  handled,  the  speed,  and  other  details  are 
deciding  factors  which  govern  the  dimensions  of  the 
belt.  The  foregoing  formula  simply  marks  the  minimum 
width  permissible  to. prevent  spilling. 

The  carrying  capacity  of  belt  conveyors  is  given  in 
Table  I. 

TABLE  I.    CAPACITIES  AT  100  FT.  PER  MINTTE  OF  CONVEYORS 
HANDLIXG  M.\TERIAL  WEIGHING  100  LB.  PER  CUBIC  FOOT 


—  Flat  Convt 
'idth, 
iches 
10  

Tons  per 

Hour 
7.6 

10  8 

14  8 

19  2 

24.4 

30.0 

36  4 

43  2 

50  8 

58  8 

67  2 

76  8 

86.8 

97.2 
108  4 
120  0 

—  Troughed  Co 
Width. 
Inches 
10 

nveyor 

Tons  pe 
Hour 
17  6 

12  

12 
14 

M  

16  

18  

18  .   . 

20  

20 

70  0 

22  

22 

24  

24  

100  8 

26  

26 

118  4 

28  

28 

30  

30 

157  6 

32  

32 

179  2 

34  

34  

36  

38  

40  

202  4 

36  

38  

40  

.  280.0 

The  tonnage  a  conveyor  belt  will  handle  increases  in 
proportion  with  the  speed  of  the  belt  and  with  the 
weight  of  the  material.  That  is  to  say,  if  a  20-in.  belt 
handles  thirty  tons  per  hour  of  material  weighing  100 
lb.  per  cu.ft.,  the  belt  traveling  100  ft.  per  min..  it  will 
convey  120  tons  per  hour  if  the  material  handled  weighs 
200  lb.  per  cu.  ft.  and  the  belt  travels  at  200  ft.  per  min. 

The  power  required  by  a  belt  conveyor  is  approxi- 
mately 2.5  hp.  per  100  tons  per  hour  for  every  100  ft. 
of  belt.  To  this  must  be  added  the  power  necessary  to 
lift  the  material,  in  case  the  belt  operates  on  an  incline, 
and  the  power  absorbed  by  trippers  should  there  be 
any.  The  power  necessary  to  lift  the  load  is  equal  to 
the  tons  per  hour  multiplied  by  the  lift  in  feet  divided 
by  1,000.  The  total  horsepower  thus  found  multiplied 
by  1,500,  a  constant,  and  the  result  divided  by  the  prod- 
uct of  the  width  multiplied  by  the  speed,  gives  the  num- 
ber of  plies  necessary.  Thus:  Number  of  plies  equal 
hp.  multiplied  by  1,500  divided  by  width  multiplied  by 
ft.  per  min. 

These  formulae  are  derived  from  basic  principles. 
Other  factors  peculiar  to  each  case  must  be  given  con- 
sideration, but  the  formula?  will  serve  as  a  guide.  It  is 
impossible  to  deal  with  this  subject  in  its  entirety 
within  the  limits  of  this  paper. 

Hose 

Perhaps  nowhere  else  does  hose  receive  such  severe 
punishment  as  in  the  air-diill  service  in  the  mine.  The 
continual  dragging  over  extremely  sharp  ore,  the  con- 
stant vibration,  the  high  pulsating  pressure,  the  oil 
vapor  mixed  with  the  air  passing  through  the  hose,  com- 
bine to  make  the  treatment  inflicted  extremely  severe. 
A  hose  for  this  service  must  have  a  tube  so  compounded 
that  it  will  resist  the  action  of  lubricating  oil,  which  ia 
bound  to  pass  through  it  from  the  compressor.  In  some 
mines  the  drills  are  actually  lubricated  through  the  hose, 
which  greatly  shortens  its  life,  for  oil  lietoiiorates  the 
rubber.  It  is  impossible  for  the  user  ("  u  st  the  tube 
of  n  hose  for  oil-resistance  except  by  act'  .il  u.se. 
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Next  in  importance  is  the  pressure  which  the  hose 
must  withstand.  The  air  pressure  used  in  most  mines 
ranges  from  80  to  130  lb.  per  sq.in.,  and  the  carcass 
of  the  hose  must  be  so  constructed  that  it  will 
resist  this  pi'essure  with  the  least  possible  expansion. 
The  tube  must  be  non-porous,  so  that  the  air  and  oil 
vapor  cannot  work  into  the  body  of  the  hose.  The 
exterior  of  the  hose  must  resist  the  abrasive  wear  to 
which  it  is  subjected. 

The  economical  use  of  air  drill  hose  is  by  no  means 
the  simple  problem  which  some  mining  men  seem  to  con- 
sider it.  At  least  a  fundamental  knowledge  is  necessary, 
and  a  thorough  understanding  of  the  subject  will  prove 
an  asset.  The  first  thing  to  be  considered  is  the  work- 
ing pressure  to  which  the  hose  is  subjected.  Here  it 
must  be  remembered  that  the  pressure  which  a  hose  will 
withstand  is  inversely  proportional  to  its  size;  that  is, 
as  the  bore  of  the  hose  increases,  the  pressure  which  it 
will  stand  decreases.  A  1-in.  six-ply  hose  may  have  a 
bursting  pressure  as  high  as  800  lb.,  whereas  a  2-in. 
six-ply  hose  made  of  precisely  the  same  material  will 
burst  at  650  lb.  Like  belting,  hose  is  made  of  duck 
varying  on  weight  and  in  tensile  strength.  Air-drill  hose 
duck  commonly  used  ranges  in  weight  from  4  to  10  oz. 
Naturally  a  five-ply  hose  made  of  4-oz.  duck  will  not 
stand  the  pressure  that  a  five-ply  hose  made  of  10-oz. 
duck  is  good  for.  Hose  duck  is  usually  cut  on  the  bias, 
from  strips  40  to  42  in.  wide,  into  pieces  long  enough 
so  that  when  placed  end  to  end,  and  lapped,  the  result- 
ing strip  is  just  wide  enough  to  produce  the  necessary 
number  of  plies.  This  method  makes  the  finished  hose 
more  flexible,  and  minimizes  kinking. 

As  already  mentioned,  the  pressure  a  hose  will  stand 
is  inversely  proportional  to  its  size.  High-grade  hose 
made  of  8-oz.  duck  will  show  approximately  the  burst- 
ing pressure  given  in  Table  II. 

TABLE  II.    BURSTING  PRESSURES  OF  HIGH-GRADE  HOSE 

Bursting  Pressure 

Inches,  in  Pounds  per 

Diameter                             Ply  Srj.In. 

i                                     4  800 

1                                        4  700 

i                                     5  900 

I  5  800 

II  4  575 
6  850 

i  5  775 

1}  6  825 

H  4  650 

H  5  750 

1 1  6  600 

Hose  made  of  heavier  duck  will  show  a  higher  burst- 
ng  pressui-c,  and  vice  versa.  The  relation  of  the  work- 
ng  pressure  to  the  bursting  pressure  should  be  as  one 
8  to  five;  that  is,  a  hose  guaranteed  to  bunst  at  a 
pressure  of  1,000  lb.  per  sq.in.  should  not  be  used  for 
working  pressures  above  200  11).  This  applies  to  hose  of 
wrapped-ply  construction. 

Another  method  of  making  hose  is  the  so-called 
braided  or  moulded  principle.  In  this  construction  the 
carcass  consists  of  layers  of  cotton  cords  which  are 
braided  about  the  tubf.  This  construction  has  the 
advantage  that  it  can  bo  made  in  any  length  up  to  500 
ft.,  whereas  the  maximum  length  that  a  wrapped  hose 
can  be  made  is  50  ft.  Braided  hose  is  usually  made 
either  two  or  three  braid,  in  sizes  ranging  from  i  to 
1  in.  A  high-grade  moulded  air  hose  of  three-braid 
construction  has  a  bursting  pressure  approximately 
equal  to  that  of  a  four-ply  wrapped  hose.  A  factor  of 
safety  of  five  should  be  used. 

Air-drill  ho.se  has  probably  1o  withstand  more 
external  wear  than  ho.se  u.sed  for  other  purpo.ses,  and 


some  mining  men  take  it  for  granted  that  air-drill  hose 
must  be  protected  by  wire  winding.  It  would  surprise 
some  of  them  to  learn  that  the  wire  which  they  think 
protects  their  hose  is  responsible  for  most  of  their  hose 
troubles.  A  steel  wire  wound  about  the  ho.se  forms  a 
non-yielding  rigid  armor,  in  contrast  to  the  hose  which 
expands  and  contracts  as  the  pressure  within  it  rises 
and  falls.  When  subjected  to  pressure,  expansion  is 
inevitable,  but  a  natural  expansion  is  impossible  because 
of  the  wire  surrounding  it.  Consequently,  internal 
attrition  takes  place,  the  inner  tube  of  the  hose  sepa- 
rates  from    the  fabric    plies,   causing   a   blister   which 


FIG.    3.      DISTORTION   PRODUCED    BY    WIRE    WINDING 

WHICH  PREVENTS  THE  FREE  EXPANSION 

OF  THE  HOSE 

sooner  or  later  closes  up  and  prevents  air  from  passing 
through  the  hose  in  the  required  volume.  This  is  one 
reason  why  hose  should  not  be  wire-wound.  There  are 
many  others  of  equal  importance.  An  examination  of 
wire-wound  hose  found  upon  a  scrap  pile  of  a  mine  will 
show  some  of  the  reasons.  Perhaps  the  wire  was  broken 
by  a  falling  rock,  puncturing  the  hose,  or  the  wire  was 
bent,  closing  the  passage.  Actual  experience  has  proved 
that  a  properly  constructed  air  hose  will  withstand  the 
abrasive  wear  to  which  it  is  subjected  better  than  a 
wire-wound  hose.  By  a  properly  constructed  hose,  I 
mean  a  hose  with  a  high-grade  rubber  cover  such  as  is 
found  on  a  conveyor  belt.  This  cover  resists  the  cutting 
action  of  the  ore  and  allows  free  expansion  and  contrac- 
tion of  the  hose. 

In  conclusion,  it  may  be  well  to  say  a  few  words  on 
the  subject  of  rubber.  The  term  "rubber,"  as  commonly 
employed,  does  not  refer  to  pure  rubber  as  it  comes  from 
the  rubber-bearing  trees,  but  rather  to  a  vulcanized 
compound  consisting  of  gum,  mineral  matter,  and  sul- 
phur, mixed  in  various  proportions,  according  to  the 
purpose  for  which  it  is  intended.  Mineral  matter,  or 
"filler,"  as  it  is  commonly  called,  serves  a  useful  purpose 
in  adding  desirable  propei'ties  which  could  not  otherwise 
be  obtained.  Its  presence,  therefore,  should  not  be 
looked  upon  as  an  adulteration. 

The  real  value  of  rubber  depends  upon  the  length  of 
time  that  it  will  retain  those  properties  which  are 
desirable.  Deterioration,  as  indicated  by  loss  of 
strength  and  elasticity,  is  considered  to  be  the  result  of 
oxidation,  which  action  is  accelerated  by  heat  and  sun- 
light. Other  things  being  equal,  the  better  grades  of 
rubber  possess  greater  strength  and  elasticity,  and  may 
be  stretched  to  a  greater  extent  than  the  poorer  grades, 
and  they  also  deteriorate  less  rapidly.  The  physical 
properties  of  rubber,  however,  are  subject  to  variation 
within  wide  limits,  depending  upon  the  proportion  of 
gum  present,  the  materials  used  as  fillers,  and  the  extent 
of  vulcanization. 
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IN  VARIOUS  parts  of  Peru  there  are  deposits  of 
iron,  which  have  been  very  little  studied,  and  not 
worked  at  all,  as  a  consequence  of  the  fact  that  the 
general  status  of  this  mineral  industry  in  Peru  has  not 
aroused  interest  among  private  individuals.  In  recent 
years  the  government  has  made  investigations  to 
determine  the  possibilities  and  the  conditions  that  com- 
mercial exploitation  will  have  to  meet.  The  following 
deposits  have  been  the  subject  for  these  official  studies: 
Tambo  Grande,  in  the  Department  of  Piura,  about  5  deg. 
south  latitude;  Aija-Callaycancha,  in  the  Department  of 
Ancachs,  9  deg.  south  latitude;  Huacravilca,  in  the 
Province  of  Huancayo,  at  12  deg.  south  latitude;  and 
Marcona,  in  lea,  at  15  deg.  south  latitude  approximately. 

The  Tambo  Grande 

Examinations  have  shown  that  the  industrial  value  of 
the  Tambo  Grande  deposit  is  not  large.  Tambo  Grande 
is  situated  106  km.  from  the  harbor  of  Paita,  of  which 
distance  62  km.,  from  Paita  to  Sullana,  is  covered  by 
railroad,  and  the  remaining  44  km.  must  be  traversed  on 
muleback,  by  a  level  sandy  road.  The  deposit  consists 
of  a  small  mountain,  in  whose  shadow  there  is  a  village 
called  Tambo  Grande,  and  which  forms  a  sort  of  cupola 
of  elliptical  base,  about  1  km.  long  and  700  m.  wide,  with 
a  maximum  altitude  of  15  to  20  m.  above  the  plain 
which  surrounds  it.  This  mountain  is  formed  by  iron 
mineral,  which,  as  a  matter  of  fact,  is  nothing  else  than 
a  conglomerate  of  rounded  quartzite  pebbles  with  a 
cement  of  red  hematite;  and  its  exposed  portion  above 
the  plain  contains  a  little  more  than  a  million  tons. 

Assays  of  the  pure  cement  gave  51.5  per  cent  of  iron, 
18.5  per  cent  silica  and  0.09  per  cent  alumina,  with 
traces  of  oxide  of  manganese;  and  indicated  absence 
of  sulphur  and  phosphate,  A  sample  of  the  con- 
glomerate gave  26,2  per  cent  of  iron  and  59,2  per  cent 
of  quartz  and  clay. 

In  the  region  there  are  supplies  and  resources  for 
subsistance.  Lime  can  be  found  in  the  neighborhood 
of  Sullana  10  or  12  km,  from  the  railroad,  and,  as  to 
fuel,  there  are  known  deposits  of  coal  in  the  hills  of 
La  Brea,  situated  north  of  Sullana  and  a  little  more 
than  90  km.  from  this  village,  the  analysis  of  which  has 
given  67  per  cent  of  fixed  carbon,  28  per  cent  of 
volatile  material,  and  a  little  more  than  2  per  cent  of 
ash;  but  these  deposits  are  not  worked  and  should  be 
>tudie(i  before  much  dependence  is  placed  upon  them. 

Alia  and  Callaycancha 

The  deposits  of  Aija  are  situated  in  the  vicinity  of 
the  village  of  this  name,  and  on  the  western  slope  of  the 
Andes  100  km,  distance  from  port  of  Huarmuy. 
Actually,  there  is  no  railroad  in  thi,s  district.  It  would 
have  to  be  constructed,  and  it  is  estimated  that,  to  reach 
the  mines,  it  would  have  an  extent  of  165  km,,  of 
which    lOH   would    l>o    in    "slide"   country;    but    there   is 


being  constructed  a  passable  road  for  automobiles  which 
will  lead  to  the  mines  of  Ticapampa,  in  the  District 
of  Kecuay,  and  at  the  other  side  of  the  Cordillera,  of 
which  road  one  part  is  already  finished.  This  road  will 
pass  very  close  to  the  mines. 

The  deposits  of  Aija  consist  of  various  veins  of 
magnetite  varying  between  0.8  and  2  m.,  inclosed  in 
walls  of  slate,  sandstone,  and  quartzite.  The  mineral  con- 
tains a  small  quantity  of  pyrite,  which  can  be  easily 
separated,  leaving  the  pure  magnetite,  which  gives  an 
analysis  of  42  to  70  per  cent  of  iron  and  1.73  of  silica, 
the  absence  of  sulphur  and  phosphoric  acid  having  been 
proved.  There  are  no  deposits  of  fuel  in  the  neighbor- 
hood, but  on  the  other  side  of  the  Cordillera  in  the 
District  of  Recuay  workable  deposits  of  anthracite  of 
good   quality   are    found,   with    86.2    per   cent    of   fixed 
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carbon  and  7.9  per  cent  of  ash.  As  for  lime,  there  is  a 
deposit  in  the  same  locality,  although  data  with  respect 
to  it  are  not  available. 

The  deposits  of  Callaycancha  are  found  a  little 
farther  north  than  those  of  Aija,  and  in  the  same  situa- 
tion with  regard  to  the  summit  line  of  the  Cordillera. 
Access  is  gained  by  way  of  the  port  of  Casnia,  from 
which  the  deposit  is  distant  87  km.,  of  which  62  are  of 
road  relatively  easy  and  of  little  difficulty,  and  the  25 
remaining  in  ground  which  is  very  much  broken.  There 
is  no  railroad,  and,  if  one  were  built,  it  would  have  to 
be  approximately  160  km.  long,  of  which  only  the  first 
60  would  be  on  level  ground. 

The  deposit  consists  of  three  parallel  veins,  1  m.  10 
cm,,  1  m.  50  cm,,  and  4  m.  in  width,  whose  outcrops 
can  be  followed  for  a  distance  of  600  m.  and  whose 
filling  is  formed  by  iron  oxide.  The  assays  of  the 
mineral  have  given  from  51  per  cent  to  70  per  cent  of 
metallic  iron.  19  per  cent  silica.  0.25  per  cent  of  phos- 
phoric acid,  and  0.02  per  cent  of  sulphur.  Good  anthra- 
cite in  veins  of  1  m.  -.W  cm.  width.  ^^iIll  74  per  cent 
of  fi.ved  carbon  and  10  per  cent  ash,  is  f  niui  in  Mai\cos, 
35  km.  distance  from  the  mine.     It    '     \^.>rthy  of  note 
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that  these  veins  appear  to  continue  to  the  Callejon  of 
Huayles,  the  valley  which  lies  on  the  east  of  the  Black 
Cordillera,  which  in  this  place  will  be  at  a  smaller  dis- 
tance from  the  coal  and  from  the  lime,  which  are  found 
in  abundance  in  this  region;  are  contiguous  to  the 
River  Santa,  which  can  supply  abundant  motor  power; 
and  are  especially  advantageously  situated  with  respect 
to  the  railroad  of  Chimbote  and  Recuay,  whose  advanced 
state  of  construction  leads  to  the  hope  that  it  will  soon 
pass  near  the  deposits. 

HUACRAVILCA 

The  Huacravilca  deposit  is  one  of  the  most  important 
of  the  country.  Huacravilca  lies  in  the  Province  of 
Huancayo  and  at  a  little  distance  to  the  east  of  the 
summit  of  the  western  Cordillera  at  the  source  of  the 
River  Mantaro,  which  waters  the  important  valley  of 
Huancayo.  Direct  communication  with  the  coast  is 
difficult  and  long,  more  than  200  km.,  but  access  is 
more  easy  by  the  Central  Railway  of  Peru,  which, 
leaving  from  Callao,  crosses  the  Cordillera  and  reaches 
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in  Oroya  the  valley  of  the  Mantaro,  which  it  follows 
■up  to  Huancayo,  from  which  place,  distant  from  the 
•coast  346  km.,  up  to  the  deposit,  about  80  km.  must  be 
traveled  by  such  means  as  are  available,  but  as  the 
Central  Railway  is  actually  in  construction,  to  the  south, 
and  as,  also,  there  will  have  to  be  constructed  a  branch 
to  the  coal  mines  of  Jatunhuasi,  near  the  deposit,  the 
railroad  line  which  will  be  necessary  to  develop  it  will 
not  need  to  extend  the  mentioned  80  km.  but  only  over 
a  length  which  perhaps  will  not  be  more  than  25. 

The  deposit  consists  of  two  masses  of  segregation  a 
short  di-'-tance  apart  and  separated  by  a  ravine — which 
•deposits  arc  perhaps  united  underneath  the  ravine.  The 
•outcrops  tn  visible  for  an  extent  of  1  km.  in  length 
by  200  m.  in  width  in  each  one  of  the  masses,  and  the 
natural  cuts  permit  one  to  estimate  a  thickness  of 
50  m.,  which  would  tjive  for  the  visible  part  a  content 
which  would  exceed  00,000,000  tons  of  mineral. 

The  mineral,  which  is  sufficiently  homogeneous,  is 
•composed  of  red  hematite,  but  contains  in  some  places 
spots  of  pyrotite  and  as  a  gangue  shows  fragments  of 
the  eruptive  acid  rock  which  forms  one  of  its  slopes 
or  of  the  sandstones  and  nuartzites  which  are  found  on 
the  other  side.  Analyses  of  the  numerous  samples 
brought  out  show  a  content  in  iron  variable  between  66 
and  78  per  C3nt;  insoluble  gangue  2  to  13  per  cent;  and 
.sulphur  0.06  to  0.07  per  cent,  although  this  last,  in  the 
part.^  impregnated  with  pyrite,  neais  U  per  cent.  Phos- 
phoric acid  has  never  been  found  in  any  of  the  .samples. 
A  con.servative  calculation  of  the  content  in  metallic  iron 
of  the  visible  part  of  the  deposit,  using  a  figure  of  64 
per  cent,  reaches  a  total  of  38,500,000  tons  of  metal. 

The  region  abounds  in  lime  and  dolomite,  which  can 


supply  the  necessary  flux,  there  being  extensive  bodies 
of  calcareous  tuffs  of  a  high  grade  of  purity.  There  are 
also  sandstones  and  quartzites,  which  could  be  used  for 
silica  as  well  as  for  material  for  construction.  Clays 
of  various  qualities,  some  of  which  are  refractory,  also 
are  found  in  the  immediate  vicinity,  forming  part  of 
an  important  sedimentary  mass  which  constitutes  almost 
all  of  the  region.  The  broken  topography  of  the  terrain 
facilitates  the  access  and  economic  working  of  these 
materials. 

With  respect  to  fuel,  Huacravilca  lies  in  the  immediate 
coal  fields  of  Jatunhuasi,  which  is  one  of  the  most 
important  in  Peru.  The  deposits  of  coal  begin  at  10  km. 
distance  from  the  iron  deposit  and  the  outcrops  con- 
tinue for  35  km.,  representing  various  formations  which 
appear  in  many  places  and  whose  average  thickness  may 
be  stated  as  60  cm.,  there  being  actually  at  work  many 
mines,  which,  unfortunately,  do  not  yield  all  that  thev 
might,  on  account  of  the  difficulty  of  transport,  which 
would  be  ameliorated  by  the  construction  of  the  rail- 
road mentioned.  The  fuel  is  a  fat  coal,  whose  analyses 
give  54  per  cent  of  fixed  carbon,  33  per  cent  of  volatile 
material,  and  11  per  cent  of  ash.  The  coke  which  this 
carbon  produces  is  of  good  quality  and  contains  84  per 
cent  carbon  and  16  per  cent  ash,  being  produced,  accord- 
ing to  the  studies  made,  at  a  possible  cost  of  5  soles 
($2.50  gold)  per  ton  at  the  pit. 

Water  power  can  be  obtained  in  almost  any  quantity, 
both  in  the  Virgin  River,  which  passes  at  the  foot  of 
the  mines,  and  in  the  Mantaro,  which  is  not  far  distant ; 
it  having  been  estimated  that  the  first  can  be  made  to 
generate  2,000  effective  horsepower  and  that  the 
Mantaro  can  supply  almost  any  amount  of  power 
required,  as  it  is  a  river  of  large  drainage. 

With  respect  to  workers  and  the  necessities  of  life, 
in  the  neighboring  valley  of  Huancayo  there  are  plenty 
of  natives  who  are  experienced  in  mining  work,  it  being 
possible  to  easily  obtain  2,000  laborers — a  number  which 
could  be  steadily  increased — with  pay  of  50c.  to  $1  a 
day,  gold,  for  the  day  workers  and  of  $1.50  to  $2  for 
mechanics.  Foremen  and  timekeepers  can  be  obtained 
at  a  rate  of  $40  to  $60  a  month.  In  the  same  valley 
there  ai'e  abundant  faiTn  and  cattle  resources,  for  the 
village  of  Huancayo  is  the  center  of  commerce  of  all  the 
region  and  the  extensive  valley  which  surrounds  it. 
Grain  is  cultivated  in  abundance,  as  in  the  high  pampas 
of  the  region  there  are  numerous  small  farms. 

Marcona 

The  deposits  of  Marcona  are  near  the  coast,  in  the 
dry  pampas  which  extend  from  the  mouth  of  the  River 
lea,  to  the  south  of  the  harbor  of  Pisco,  to  the  harbor  of 
Lomas.  It  is  reached  from  the  first  of  the  harbors 
named,  going  by  railroad  to  lea  and  afterward  to  the 
deposits  in  automobile  in  nine  hours  of  travel.  Its  dis- 
tance from  the  port  of  Lomas,  as  also  from  the  village 
of  Nazca,  situated  farther  inland,  is  60  km.,  but  from 
the  shore  of  the  sea  it  is  only  10  km.  distant,  being 
near  the  bays  of  San  Juan  and  San  Nicolas,  which  can 
be  used  as  harbprs. 

The  deposit  appears  as  a  scries  of  low  hills  which  rise 
above  the  sandy  surface  of  the  pampas,  and  as  stains 
which  appear  in  the  middle  of  the  sand,  which  extend 
over  a  surface  of  a  square  kilometer  and  which  appear 
to  correspond  to  an  extensive  segregated  mass  inclosed 
in  dioritic  rocks,  into  which  it  passes  gradually  upon  its 
edges.  An  approximate  calculation  of  the  (juantity  of 
mineral  in  sight   reaches  a  total  of  at  least  500.000,000 
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tons.  The  mineral  is  a  very  pure  hematite.  Analysis  of 
more  than  twenty  samples  taken  from  different  localities 
denoted  contents  of  iron  between  60  and  65  per  cent; 
silica  li  to  11  per  cent,  the  general  average  being  3  and 
4  per  cent ;  phosphorus  0.05  to  0.02  per  cent,  and  sulphur 
0.01  to  0.05  per  cent,  part  of  the  sulphur  being  found  in 
a  state  of  lime  sulphate,  which  gives  rise  to  the  opinion 
that  it  is  due  to  a  superficial  contamination  with  the 
lime  with  which  the  sands  in  the  vicinity  are  impreg- 
nated. 

The  deposit  offers  facilities  for  e.xploitation  on  a  large 
scale  and  in  the  open  air,  and  for  the  convenient  trans- 
portation of  its  product,  on  account  of  the  short  dis- 
tance to  the  sea.  Also,  there  are  in  the  neighborhood 
limestones  which  can  be  utilized  in  smelting,  but  thei-e 
is  no  fuel,  motor  power,  or  facilities  for  taking 
advantage  of  them,  as  the  region  is  completely  dry  and 
a  desert,  and  the  village  and  cultivated  lands  that  are 
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nearest  are  60  km.  away.  Proximity  to  the  sea  can 
overcome  these  difficulties,  because  it  would  permit  the 
bringing  of  the  necessary  resources  of  life  for  the  work- 
ing population,  and  also  the  necessary  fuel  for  smelting, 
or,  perhaps  better,  the  transportation  of  the  mineral  to 
a  region  which  had  better  facilities. 

Fuel  can  be  brought  from  the  coal  fields  of  Huayday, 
where  extensive  exploitation  is  beginning,  embarking  it 
in  the  harbor  of  Malabarigo,  which  has  recently  been 
constructed  with  the  development  of  these  mines 
principally  in  view.  The  coal  of  Huayday  Is  an  anthra- 
cite of  good  quality  which  does  not  decrepitate  and 
which  contains  from  83  to  88  per  cent  of  fixed  carbon 
and  about  5  per  cent  of  ash. 

This  deposit,  by  the  good  <iuality  of  its  mineral,  by 
its  abundance  and  by  its  nearness  to  the  sea,  which  can 
supply  all  the  deficiencies  of  the  region,  may  lie  con- 
sidered as  the  best  foundation  in  Peru  for  the  estal)iish- 
ment  of  the  iron  industry.  The  deposit  of  Huacravilca 
follows  it  in  imjiortaiice,  and  its  interest  lies  in  the 
fact  that,  l)eing  situated  upon  the  trunk  line  of  Peru, 
which  will  connect  the  city  of  Callao  with  Lake  Titicaca, 
traversing  all  the  interior  of  the  country,  it  jiosscases 
the  advantage  of  being  able  to  serve  the  local  market 
and  all  the  Andes  region  and  the  neighboring  I{epiiblic 
of  Holivia. 

The  development  of  the  iron  industry  of  I'pru  is 
favorably  iiiHuenccd  t)y  the  existence  in  the  country  of 
deposits  of  the  rare  metals  vanadium,  tungsten,  and 
molybdenum — employed  today  in  the  falirication  of 
special  steels — as  these  metals  are  found  in  such 
abundance  as  would  almost  poniiit  the  creation  of  a 
monopoly. 


There  is  in  Peru  the  most  important  vanadium  deposit 
in  the  world.  It  is  at  Minasragra,  in  the  Province  of 
Cerro  de  Pasco,  and  yields  80  per  cent  of  the  world's 
production.  There  is  also  in  a  large  area  in  the 
provinces  of  Pasco,  Yauli,  and  Jauja  a  series  of  deposits 
of  vanadium-bearing  asphalt  which  gives  an  average  of 
1  per  cent  vanadium  acid,  and  the  ashes  of  which  give 
a  content  of  more  than  50  per  cent,  according  to  the 
proportion  in  which  they  appear.  An  approximate 
calculation  of  the  quantity  of  metallic  vanadium  which 
could  be  extracted  from  this  source  reaches  the  enormous 
figure  of  100,000  tons. 

Molybdenum  and  Tungsten  Resources 

The  most  important  deposits  of  molydbenum  in  Peru 
now  known  are  found  in  Eicrin,  in  the  Province  of 
Jauja,  30  km.  distance  from  the  city  of  this  name,  which 
is  reached  by  a  macadam  road  which  is  in  poor  condi- 
tion. Some  very  rich  veins  are  inclosed  in  granitic  rock 
and  with  a  filling  of  quartz  which  contains  from  2  to  3 
per  cent  of  molybdenite.  The  mineral  is  very  clean  and 
pure,  the  climate  of  the  region  is  cold  and  raw,  and  there 
are  abundant  workers  and  all  kinds  of  food  resources. 
Besides,  there  is  molybdenum  in  Runatuyl,  in  the  same 
\  alley  of  Jauja.  It  has  also  been  found  in  many  other 
lioints  in  the  territory  of  the  republic,  but  as  yet  these 
ieposits  have  not  been  studied. 

The  provinces  of  Pallasca  and  Santiago  de  Chuco  are 
separated  only  by  the  River  Pelegatos,  which  serves  as 
boundary  between  them.  On  both  sides  of  this  river  are 
found  the  most  notable  deposits  of  tungsten  known  in 
Peru.  Access  to  this  region  is  by  way  of  Salaverry  or 
Chimbote.  From  Salaverry  to  the  point  called  Meno- 
cucho  is  40  km.  by  rail,  and  from  Menocucho  to  the  de- 
posits is  170  km.  of  diflScult  road.  The  railroad  from 
Chuquicara  to  Cajamba,  which  will  pass  the  immediate 
vicinity  of  these  mines  and  which  will  be  finished  in  two 
or  three  yeai-s,  is  now  under  construction.  This  road 
will  permit  the  exportation  of  products  of  the  region  by 
way  of  Chimbote. 

The  deposits  are  of  two  classes.  Some  have  tungsten 
and  quartz  alone  and  others  have  it  incorporated  in  a 
copper  matrix.  The  deposit^  arc  verj'  rich.  The  popula- 
tion of  the  region  is  dense,  the  daily  wage  is  low,  and 
resources  of  all  kinds  abound.  The  average  tenor  of 
the  ore  is  about  2  per  cent.  Also,  there  have  been  found 
deposits  of  tungsten  in  the  province  of  Angaraes,  in  the 
Department  of  Huancavelica,  and  in  other  parts  of  the 
country. 

The  deposits  of  coal  which  are  most  available  and 
which  might  yield  the  necessary  fuel  for  metallurgical 
treatment  have  already  been  mentioned. 

There  exists  in  the  Cordillera  of  Peru  a  tremendous 
carboniferous  zone  whicli  extends  from  the  Ecuador 
boundary  on  the  north  to  Huancavelica  on  the  south; 
that  is,  between  5  deg.  and  IS  deg.  latitude.  Over  a 
width  varying  between  100  and  200  km.  there  is 
encountered  in  all  of  this  region  a  series  of  coal 
deposits,  some  of  which  are  close  enough  to  the  coast 
to  be  accessible  from  (hat  side. 

Lahor 

The  School  of  Kngineers  of  Lima  has  tinned  out  many 
engineers  who  could  lie  employed  in  the  work  of  the 
mines,  but  there  does  not  exist  a  personnel  lapable  of 
directing  metallurgical  operations.  Without  doubt,  the 
young  engineers  are  sufliciently  prepared  to  co-operate 
as  aides  and  to  prepare  themselves  in  this  manner  to 
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occupy  situations  of  greater  importance.  The  salaries 
which  are  paid  to  engineers,  varying  naturally  with 
their  capacity  and  experience,  can  be  assumed  as  between 
30  and  100  pounds  Peruvian  ($150  to  $500)  monthly. 

Mechanics,  carpenters,  blacksmiths,  and  other  artisans 
can  be  readily  obtained,  and  their  pay  averages  from 
$2  to  $4  a  day.  Experienced  miners  are  found 
principally  in  the  interior,  where  the  mineral  industi-y 
is  developed,  and  are  paid  from  75c  to  $2  gold  a  day. 

Taxes  and  Facilities  Given  by  the  Government 

The  only  tax  which  actually  lies  on  the  iron  mines  is 
the  mining  contribution  of  three  pounds  annually  per 
pertenencia  of  two  hectares  (about  five  acres).  The  law 
of  export  duty  on  minerals  expressly  excepts  the 
minerals  of  iron  and  products  of  this  industry  from 
export  duty. 

Although  there  is  no  law  which  authorizes  the  govern- 
ment to  provide  facilities  for  those  who  may  establish 
the  steel  industry,  it  is  certain  that  one  would  be 
enacted  if  there  were  assurances  of  development  and 
that  it  would  be  possible  to  obtain  a  great  reduction  in 
the  taxes  imposed  on  mines,  exemption  from  duty  of 
importations  of  machinery  and  materials  which  are 
introduced  for  this  object,  facilities  to  obtain  under 
favorable  conditions  fuel  and  water-power  concessions, 
and  also  the  right  to  hold,  free  of  charge,  the  public 
lands  which  might  be  necessary  for  the  development  of 
the  industry,  and  to  expropriate,  paying  a  just  price, 
tho.'*e  which  might  be  private  property.  Also,  it  might 
be  possible,  in  compensation  of  other  facilities,  that  the 
government  could  guarantee  the  interest  and  even  the 
amortization  of  the  capital  actually  invested,  and  that 
there  might  be  obtained  a  customs  protection  for  the 
products  fabricated. 

The  mineral  laws  of  Peru  are  very  liberal,  and  permit 
foreigners  to  obtain  mines,  water  for  motive  power, 
and  land  for  installation  on  the  same  conditions  as  the 
Peruvians. 


Decline  in  U.  S.  Quicksilver  Production 
From  July  1  to  Sept.  30,  1920,  inclusive,  2,045  flasks 
of  Quicksilver,  of  75  lb.  net,  was  produced  in  the  United 
States,  according  to  figures  obtained  from  producers  by 
F.  L.  Ransome,  of  the  U.  S.  Geological  Survey.  This 
is  1,640  flasks  less  than  was  produced  in  the  second 
quarter  of  1920.  The  total  production  reported  for 
the  first  thi(-e  quarters  of  1920  is  10,629  flasks,  and  if 
the  present  lajiid  decline  continues,  as  now  appears 
probable,  the  total  for  the  year  will  be  less  than  12,000 
fla.sks,  9,000  flasks  less  than  that  for  1919.  The  stocks 
reported  unsold  at  the  end  of  the  third  quarter  were 
large  in  proportion  to  the  output,  amounting  to  3,834 
flasks. 

Only  twelve  mine.s  were  reported  as  productive  in  the 
third  quarter,  nine  in  California,  one  in  Nevada,  and 
two  in  Texas.  California  |)roduced  1,356  flasks,  Texas 
615  flask.s,  and  Nevada  74  flasks. 

The  average  monthly  price  of  quicksilver  per  flask 
in  New  York  for  the  quarter,  as  quoted  in  Engineering 
and  Mining  Journal,  was  $90.33  in  July,  $85.36  in  Aug- 
ust and  $75  in  September.  The  average  price  in  the 
third  quarter  was  $82.66,  compared  with  about  $91  in 
the  second  quarter.  The  decline  in  price  was  appar- 
ently due  to  a  smaller  demand  for  the  metal,  to  the 
return  to  the  domestic  market  of  quicksilver  previously 
sold  ahra:  <\.  and  to  the  offering  for  sale  of  surplus  stocks. 


The  poor  market,  with  the  continued  high  cost  of  labor 
and  supplies,  has  naturally  had  a  depressing  effect  upon 
the  quicksilver-mining  industry.  Two  of  the  most  pro- 
ductive mines  in  California,  the  New  Idria  and  the 
Cloverdale,  which  contributed  to  the  production  in  the 
third  quarter,  are  now  reported  to  be  idle. 


Ontario's  Gold  and  Silver  Production 
Increasing 

Ontario's  gold  output  for  the  first  three  quarters  of 
the  year  1920  was  424,297  fine  ounces,  worth  $8,735,768, 
an  increase  of  $1,161,182,  or  15J  per  cent,  over  the  cor- 
responding period  in  1919,  according  to  the  Ontario  De- 
partment of  Mines.  During  the  period,  977,475  tons  of 
ore  was  milled,  distributed  as  follows:  Porcupine,  903,- 
945  tons ;  Kirkland  Lake,  69,328  tons,  and  miscellaneous, 
4,242  tons.  As  already  pointed  out,  the  disabilities  under 
which  gold  mining  has  been  carried  on  are  gradually 
being  removed,  the  power  situation  alone  excepted.  De- 
tails of  gold  production  are  presented  herewith: 


Kirktand    Lake 


HolUnger 

Molntyre 

Dome  Mines. . . 
Northcrown .... 
Porcupine  Crown 

Dome  Lake 

Davidson 


$4,620,800 

1,603,375 

1,515,086 

70,406 

70,962 

46.809 


Lake  Shore 

Kirkland  Lake 
Teck-Hughes.  . 


Total 

Miscellaneous  mines 

11,210     Recovery  from  nickel-copper 
refining 


$371,359 
215,558 
182,152 

$769,069 
23,904 

4,146 

$8,735,768 


Miscellaneous  mines  include  the  production  by  Argo- 
naut Gold,  Ltd.,  in  the  Township  of  Gauthier;  Contact 
Bay  Mines,  Ltd.,  near  Dryden,  and  W.  E.  Stone,  of  Mine 
Centre.  In  addition  to  gold  output,  71,990  oz.  of  silver 
was  produced,  worth  $80,420. 

Silver  production  increased  from  7,475,396  to  7,831,- 
132  oz.  during  the  period,  as  compared  with  1919.  With 
the  exception  of  32,073  oz.  recovered  from  nickel-copper 
refining  and  71.990  oz.  from  gold-refining  operations, 
the  output  came  from  Cobalt,  Gowganda,  and  outlying 
areas.  Power  shortage  and  a  rapid  decline  in  the  price 
of  silver  will  have  their  effect  on  the  output  for  the  last 
quarter  of  the  year.  The  average  price  of  silver  was 
$1.33  per  fine  ounce  in  January  and  94c.  for  Sep- 
tember, with  an  average  of  $1.09  for  the  nine  months' 
period.  On  Dec.  1  the  price  dropped  to  69 |c.  for  foreign 
silver  on  the  New  York  market.  Mines  shipping  over 
a  half  million  ounces  are  given  in  order:  Nipissing,  Min- 
ing Corporation,  O'Brien,  Coniagas,  and  Kerr  Lake. 

During  the  period,  426  tons  of  ore,  2,654  tons  of  con- 
centrates and  2,117  tons  of  residues  were  treated  in 
southern  Ontario  refineries,  for  a  recovery  of  2,406,880 
oz.  of  silver,  in  addition  to  arsenic,  nickel,  cobalt, 
and  compounds  of  the  two  last-mentioned  metals.  A 
small  output  at  Welland  of  nickel  and  cobalt  compounds 
is  reported  by  Ontario  Smelters  &  Refiners,  Ltd.,  suc- 
cessors to  Metals  Chemical,  Ltd.  Copper  sulphate  was 
marketed  to  the  extent  of  98,918  lb.,  the  metallic  equiv- 
alent being  included  in  the  total  copper  production.  Sil- 
ver producers  were  paid  for  18,202  lb.  of  copper  recov- 
ered in  United  Slates  refineries.  A  considerable  in- 
crease is  noted  in  the  price  of  cobalt,  but  more  recently 
the  general  slump  in  prices  of  metals  has  seriously 
affected  the  busino.'^s  of  silver-cobalt  refineries.  The 
output  of  203,9.53  Ih.  of  metallic  nickel  and  20,711  lb.  of 
nickel  oxide  from  silver-cobalt  ores  is  small  compiired 
with   the  iH'oduct    of  Canadian    nickel-copper   refineries. 
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Selective  Converting  at  Clifton,  Ariz. 

Advantage  Taken  of  Tendency  of  Precious  Metals  To  Go  Into  the  Copper  Rather  Than  To 

Remain  in  the  White  Metal — Scheme  Applicable  Where  Gold 

And  Silver  Content  Is  Low 

By  J.  Owen  Ambler 

Smelter    Superintendent.   Arizona  Copper  Co.,   Clifton,   Ariz. 
Written  for  Engineering  and  Mining  Journal 


THE  copper  bullion  produced  from  the  ores  mined 
b.v  the  Arizona  Copper  Co.,  Ltd.,  of  Clifton,  Ariz., 
contains  so  little  gold  and  silver  that  under  normal 
conditions  it  is  not  profitable  to  refine  it.  Prior  to  1919 
it  had  been  sold  almost  entirely  as  casting  copper,  no 
revenue  being  derived  from  the  small  amounts  of  gold 
and  silver  contained  in  the  bullion.  The  average  analysis 
of  the  bullion  produced  during  the  last  two  years  was 
as  follows : 


er  Cent, 
Cu 

Ounces  per  Ton 
SUver             Gold 

99.41 
99.55 

5.357            0   185 
4.83              0  150 

With  silver  at  $1  per  oz.,  this  bullion  contains  between 
$8  and  $9  in  precious  metals,  and  with  a  refining  charge 
of  $25  per  ton,  it  would  be  necessary  to  sell  electrolytic 
at  about  Ic.  per  lb.  above  casting,  to  net  the  same 
return  to  the  company.  As  the  normal  differential  in 
the  price  of  these  two  grades  of  copper  is  less  than  this 
amount,  bullion  of  the  analysis  given  would  normally 
be  sold  as  casting  copper,  in  which  case  no  recovery  or 
payment  is  made  for  the  gold  and  silver  contained. 

Experiments  conducted  in  1917  indicated  that  selec- 
tive converting  was  feasible,  utilizing  the  fact  that 
copper  has  a  greater  aflinit.v  for  gold  and  silver  than 
has  white  metal.  This  is  simply  an  adaptation  of  the 
old  Welsh  "best-selecting"  process,  in  which  impurities 
such  as  arsenic,  antimony,  bismuth  and  tin,  as  well  as 
gold  and  silver,  were  collected  in  a  certain  small  per- 
centage of  "bottoms,"  and  "best-selected"  copper  was 
made  from  the  remaining  white  metal  free  from  such 
impurities.  By  performing  a  similar  operation  in  the 
converter,  two  grades  of  copper  would  be  produced — one, 
enriched  in  precious  metals,  to  be  refined,  and  the  other, 
correspondingly  impoverished,  to  be  sold  as  casting 
copper. 

To  determine  what  percentage  of  recovery  of  the 
precious  metals  was  possible  by  this  method,  a  series 
of  experiments  was  made,  using  full-size  converter 
charges.  The  results,  shown  in  the  accompanying  figure, 
cover  the  production  of  about  650  tons  of  copper  in 
sixty  charges,  and  show  the  variation  in  the  recovery 
of  the  two  precious  metals,  as  the  percentage  of  copper 
brought  down  as  enriched  product  varies  from  7  to  50 
per  cent  of  the  total  contents  of  the  charges.  These 
results  indicate  that  whereas  the  silver  recovery  varies 
almost  exactly  according  to  the  amount  of  copiuT  tirought 
down  as  enriched,  a  recovery  of  approximately  90  per 
cent  of  the  gold  is  possible  in  as  little  as  7!  per  cent 
of  enriched  product. 

The  actual  procedure  for  the  production  of  the  two 
varieties  of  copper  is  as  follows: 

A  charge  consisting  of  about  fifty  tons  of  matte  and 
the  necessary  siliceous  ore  and  cleanings  is  blown  in 
12-ft.  Great  Kalis  type  converters,  of  which  four  are 
available  in  this  particular  plant,  to  the  wliitc-inetal 
stage  as  usual.     The  white   metal   is   then   l)lown   until 


part  of  it  is  converted  into  copper,  this  blowing  time 
being  dependent  on  the  amount  of  white  metal  in  the 
charge,  the  percentage  of  enriched  product  desired,  and 
other  operating  factors.  The  converter  is  then  turned 
down,  and  the  overlying  white  metal  is  poured  off  into 
a  ladle.  The  copper  remaining  in  the  converter,  which 
still  contains  a  small  amount  of  white  metal  and  is 
enriched  in  gold  and  silver,  is  finished  and  poured  as 
usual,  this  operation  usually  taking  from  three  to  five 
minutes,  depending  on  how  clean  a  separation  has  been 
made.  The  white  metal  which  was  poured  off  into  the 
ladle  is  then  poured  into  the  same  converter  and  finished, 
the  copper  produced  being  impoverished  in  gold  and 
silver. 

The    principal    difficulties    encountered    in    operation 
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VAKIATION    IN    PRECIOUS-METAL    RECOVERY   WITH 
DIFFERENT  PERCENTAGES  OF  COPPER  PRES- 
ENT IN  THE  ENRICHED  PRODUCT 

are  to  control  the  percentage  of  copper  produced  as 
"enriched"  and  to  obtain  a  clean  separation  when 
skimming  the  white  metal  from  the  enriched  product. 
As  a  result  of  their  experience,  the  operators  at  the 
plant  can  now  estimate  the  percentage  of  enriched 
product  with  a  fair  degree  of  accuracy,  but  the  results 
obtained  are  still  entirely  empirical.  With  a  charge 
containing  about  fourteen  tons  of  copper  in  total,  the 
blowing  time  to  produce  55  per  cent  of  onrichod  prod- 
uct from  the  white-metal  stage  averages  fioin  fifty 
to  fifty-five  minutes  under  the  conditions  lu'evailing  in 
this  plant,  l)ut  this  varies  with  the  size  of  the  charge, 
cleanness  of  the  skim,  temperature  of  the  charge,  amount 
of  cold  scrap  fed,  temperature  of  the  blast,  and  other 
operating  conditions,  and  is  still  largely  a  matter  of 
goofl  judgment  based  on  experience.  The  foremen  in 
charge  have  developed  a  scheme  for  separating  the 
copper  aiul  white  metal,  by  observation  of  the  api>ear- 
ance  of  the  molten  stream  on  a  rabble  blade,  which  is 
entirely  satisfactory. 

Owing  to  the  small  or  non-existent  (iem;ind  for  cast- 
ing  copper   during   the   period   of  (lOV''  iMU'iit   control. 
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nothing  further  was  done  with  the  process  until  1919, 
since  when,  however,  it  has  been  used  to  a  large  extent 
for  the  production  of  two  grades  of  copper  from  the 
ores  of  this  company.  The  normal  production  of  the 
Arizona  Copper  Co.,  Ltd.,  since  curtailment  of  opera- 
tions in  1919  is  taken  care  of  by  one  converter  stand, 
and  the  percentage  of  the  enriched  product  to  be  made 
is  determined  entirely  by  marl<;et  conditions.  Although 
it  would  be  feasible  and  profitable  to  conduct  the  opera- 
tion even  though  there  was  a  sale  for  all  bullion  pro- 
duced as  casting  copper,  in  which  case  not  over  10  per 
cent  of  enriched  product  would  be  made,  at  present 
more  than  half  the  production  is  expected  to  be  sold  as 
electrolytic,  and  the  most  economical  procedure,  which 
is  at  present  in  force,  is  to  concentrate  all  the  gold  and 
silver  possible  in  what  copper  must  be  refined  in  any 
event. 

The  operating  results  for  a  number  of  months  are 
shown  below: 

OPERATIXG  RESULTS,  ARIZONA  COPPER  CO.,  LTD. 

Per  Cent  Per  Cent  Total 

Total  Enriched  Contained  in 

Tons  Bullion  Enriched  Bullion 

Month  Bullion  Produced  Ag  Au 

Feb.  to  April,  1919 2,667  27.20  40.24  82  47 

May 1,216  47.56  62.80  94  56 

June 1,557  48.92  62   10  90  96 

July 1,087  50.91  62.40  92  22 

Sept.,  1920 1,220  56.25  65  45  90  47 

Nov 1,386  56.92  66  69  92   17' 

June 1,362  59.93  71.66  92  58 

Oct 1,349  62.57  71.39  93  85 

April 1,393  65.45  74.03  91   30 

May 1,458  65.88  73  78  92  37 

March 1,558  67.41  76.14  94  88 

July 1,582  70.05  78  28  94  26 

Aug 1,661  76.85  83  27  95   10 

Since  the  company's  operators  have  become  more 
skilled  in  the  separation  of  the  copper  from  the  white 
metal,  it  is  probable  that  the  actual  recovery  will  con- 
tinue to  come  closer  to  the  results  shown  in  the  cut, 
even  though  the  plant  should  produce  small  percentages 
of  enriched  material.  However,  when  running  only 
one  converter  shell,  as  at  present,  a  small  amount  of 
the  enriched  copper  always  remains  in  the  shell  when 
this  part  of  the  charge  is  poured  out,  and  contaminates 
the  impoverished  copper  that  is  produced  later.  It  may 
be  possible,  when  blowing  more  than  one  converter  shell 
at  a  time,  to  finish  each  class  of  copper  in  a  separate 
shell,  in  which  event,  this  mixing  of  the  materials  after 
separation  will  be  avoided  and  the  percentage  extraction 
increased. 

The  cost  of  the  operation  at  present  averages  85c. 
per  ton  of  total  copper  produced,  the  cost  including  the 
extra  time  and  incidental  expen.se  involved  in  making  the 
separation,  and  the  cost  or  re-treatment  of  additional 
byproducts  proihired  which  would  normally  be  re-treated 
in  the  converters  Lhcm.selve.s,  the  latter  item  constituting 
the  larger  part  of  the  expense.  This  figure  was  obtained 
by  comparing  the  results  noted  during  the  lowest  cost 
month  when  running  straight  charges,  with  an  average 
month  when  separatin^r  the  bullion,  and  is  possibly  a 
little  higher  than   an  .iverage  figure. 

On  the  basis  of  the  experiments  made,  and  on  the 
operating  re.sults  covering  a  period  of  more  than  a 
year,  it  has  proved  both  feasible  and  economical  to 
conduct  the  separation  as  (l<:s(ribed.  The  calculation 
of  the  maximum  profit  to  he  derived  under  any  given 
.selling  conditions  is  simple,  and  is  used  to  govern  the 
amount  of  enriched  product  made  at  any  time.  The 
percentage  of  enriched  copper  that  is  produced  may 
be  varied  readily  without  di.sarranging  operating 
schedules. 


The  scheme  outlined  was  thought  to  be  new  at  the 
time  it  was  initiated.  Later,  it  was  found  that  a  similar 
method  had  been  used  at  the  O.K.  Mine,  Australia,'  but 
as  a  number  of  modifications  have  been  introduced, 
particularly  relative  to  continuity  of  operation,  and  as 
the  operators  at  the  Arizona  company  have  had  an 
opportunity  to  work  the  process  for  a  longer  period 
under  varying  operating  conditions,  the  results  are  of 
interest.  In  comparatively  few  districts  in  the  United 
States  is  the  precious-metal  content  of  the  bullion  as 
low  as  in  the  Clifton-Morenci  district,  but  the  process 
has  been  proved  to  be  applicable,  under  certain  market 
conditions,  to  bullions  containing  very  small  amounts 
of  gold  and  silver.  An  incidental  gain  is  that  the 
impoverished  bullion  produced  is  of  somewhat  better 
grade  in  copper  than  that  normally  produced,  as  the 
small  amounts  of  impurities  originally  present  in  the 
bullion  collect  in  the  enriched  portion.  The  impoverished 
bullion  produced  in  this  plant  has  at  times  assayed  as 
high  as  99.75  per  cent  copper,  and  averages  above  99.5 
per  cent. 

The  successful  operation  of  the  process,  which  still 
depends  to  a  large  extent  on  the  skill  of  the  operators, 
is  due  mainly  to  the  interest  taken  in  the  matter  by 
the  converter  organization  of  the  company,  of  which 
C.  0.  Billingsley  is  general  foreman. 


Mineral  Production  of  The  Pas  District 

The  mineral  production  of  the  prairie  provinces  of 
Canada,  according  to  Consul  General  J.  G.  Foster,  shows 
a  falling  off  in  a  few  minerals  required  during  the 
war,  owing  to  lack  of  demand,  and  in  the  production 
of  non-war  materials  the  decrease  is  due  to  labor 
diflficulties  principally.  The  chief  mineral  supply  of 
Manitoba  lies  in  the  northern  part  of  the  province.  The 
Pas  being  the  nearest  point  having  continuous  railroad 
connection  with  the  markets.  In  1919  the  principal 
copper  production  came  from  the  Mandy  mine,  northwest 
of  The  Pas.  A  total  of  3,000,000  lb.  of  copper  was  taken 
out  in  1919,  as  against  2,000,000  lb.  in  1918.  The  metal 
was  derived  from  about  25,000  tons  of  ore,  containing 
18  to  20  per  cent  copper,  2i  oz.  of  silver,  and  one-tenth 
of  an  ounce  of  gold  per  ton. 

The  rich  ore  in  the  Mandy  mine  has  been  exhausted, 
and  operations  were  curtailed  in  the  latter  part  of  1919 
to  await  the  construction  of  a  railroad  or  the  erection 
of  a  smelter  in  the  near  vicinity  to  permit  the  treatment 
of  low-grade  ores.  In  1919  the  production  of  gold  in 
Canada  amounted  to  767,167  oz.,  of  which  611  oz.  came 
from  The  Pas  district  of  Manitoba.  In  1918  Manitoba's 
output  was  1,926  oz.  Silver  production  in  Manitoba,  in 
1919,  amounted  to  20,760  oz.,  as  against  13,316  oz.  in 
1918,  from  The  Pas  district. 


Sulphur  in  Flotation 

A  recent  English  patent  covers  the  use  of  elemental 
sulphur  in  the  flotation  of  mixed  sulphides,  the  patentees 
being  T.  H.  Palmer,  H.  V.  Seale,  and  R.  U.  Nevett.  The 
sulphur  is  added  in  the  proportion  of  one-half  of  1 
per  cent  of  the  weight  of  the  ore,  whereby  one  of  the 
sulphides  is  removed.  Acid  or  a  frothing  agent,  or  both, 
are  then  added,  and  the  temperature  is  raised,  under 
which  condition  the  remainder  of  the  sulphides  may  be 
floated. 
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Mining  Engineers  of  Note 

Robert  Linton 


FROM  manufacturer  to  mine  manager  is  not  a  long 
step  when  one  is  trained  in  both  pursuits,  for  both 
involve  the  direction  of  productive  industries. 
Robert  Linton,  president  of  the  North  Butte  Mining 
Co.,  has  made  a  record  in  both  capacities.  After  study- 
ing at  Washington  and 
Jefferson  College,  and 
then  at  the  Berlin  Poly- 
technic, in  Germany,  he 
started  on  his  engineer- 
ing career  in  coal  min- 
ing work  and  developing 
natural-gas  properties  in 
western  Pennsylvania. 
This  was  more  than 
twenty-five  years  ago. 
His  father  had  been  a 
prominent  glass  manu- 
facturer, and  it  was  but 
natural  that  the 
younger  Linton,  after  a 
few  years  of  mining 
work,  formed  a  connec- 
tion in  this  business  and 
subsequently  found  him- 
self with  the  American 
Window-  Glass  Co.  as 
manager  of  one  of  its 
factories.  Eventually  he 
became  assistant  to  the 
chairman,  with  general 
supervision  of  operations 
in  all  the  company's 
plants  as  well  as  of  en- 
gineering work,  making 
his  h  e  a  d  (I  u  arters  at 
Pittsburgh.  During  this 
time  the  American  Win- 
dow Glass  Co.  developed 
the  blowing  machines 
for  making  window 
glass,  an  achievement 
that  revolutionized  the  industry  in  that  it  substituted 
a  mechanical  process  for  work  previously  done  only 
by  hand  and  reffuiring  a  high  degree  of  skill.  Mr. 
Linton  played  quite  an  important  part  in  the  work 
which  resulted  in  the  ultimate  success  of  these  machines. 
Mining,  however,  proved  the  greater  attraction,  and 
in  1906  Mr.  Linton  went  back  into  mining  engineering, 
and,  with  R.  M.  Atwater,  Jr.,  and  the  late  M.  W.  At- 
vvater,  formed  the  firm  of  Atwater,  Linton  &  Atwater. 
Since  then  he  hsis  l>een  engaged  in  mine  examination 
and  operation  which  has  covered  a  wide  field  in  this 
count rv  and  Me.\ico.  When  the  Sierra  Consolidated 
Mines  Co.  was  organized  to  operate  an  important  group 
of  silver  properties  in  the  State  of  Chihuahua.  .Mexico, 
Mr.  Linton  was  made  manager,  remaining  in  active 
charge  until  ()i)erations  were  suai^onded  in  1912  owing 
to  political  disturbances.  He  then  resumed  general  prac- 
tice, with  his  office  in  Loa  Angeles.  Early  in  1917  he 
became  connected  with  the  North  Butte  Mining  Co., 
and    in    the   same    vear    with    the   Consolidated    Copper- 


mines  Co.,  of  which  company  he  is  vice-president  and 
managing  director.  Since  then  he  has  made  his  head- 
quarters in  New  York,  devoting  the  greater  part  of  his 
time  to  the  operation  of  these  companies. 

Mr.  Linton  is  the  kind  of  executive  who  attaches  a 
great  deal  of  importance 
to  the  human  element  in 
industry,  and  he  has  a 
record  of  more  than 
usual  success  in  combin- 
ing efficiency  and  har- 
monious team  work  in 
the  operations  under  his 
direction.  He  has  given 
much  study  to  organiza- 
tion and  standardizing 
of  productive  operations, 
both  in  manufacturing 
and  mining.  In  a  recent 
paper  contributed  to  the 
A.  L  M.  E.  he  described 
some  new  and  important 
work  in  standardizing 
underground  operations 
at  the  mines  of  the 
North  Butte  company, 
although  the  credit  for 
this  he  insists  is  entirely 
due  to  the  management 
and  staff  in  Butte,  which 
planned  and  carried  it 
out.  Operations  under 
Mr.  Linton's  direction 
have  always  been  char- 
acterized by  progressive 
methods  and  policy,  with 
occasional  d  e  p  a  rtu  res 
from  the  beaten  path  in 
search  for  means  of  im- 
proving results.  It  was 
in  coal  mines,  when  he 
was  employed  as  engi- 
neer, that  electric  locomotives  were  first  applied  to  un- 
derground haulage,  displacing  the  more  cumbersome 
tailrope  system,  and  numerous  other  improvements  lead- 
ing to  increased  operating  etliciency  have  been  duo  to  his 
sugge.stions.  Keenly  interested  in  the  advancement  of 
younger  men  with  whom  he  is  associated  or  brought  in 
contact,  he  has  found  an  outlet  for  such  activities  in  the 
Y.  M.  C.  A.,  which  has  claimed  a  great  deal  of  his  time 
and  his  interest  for  man\   years. 

Mr.  Linton  is  active  in  the  work  of  the  Institute  and 
is  chairman  of  its  committee  on  industrial  relations.  He 
has  contriliuted  numerous  articles  to  various  technical 
publications,  and  is  on  the  Library  Board  of  the  United 
Engineering  Societies.  He  has  also  served  as  .iirector 
and  chairman  of  the  publication  committee  of  the  Engi- 
neers' Society  of  Western  Pennsylvania.  At  the  re<-ent 
convention  of  the  American  Mining  Congress  in  Denver 
he  was  elected  a  director  of  that  organization.  He  is  a 
memlwr  of  various  other  technical  societies  and  of 
luinierous  clubs,  both   East   and  West. 
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Handy  Knowledge 


Timber  Sizes  Used  by  Copper  Queen  Mine  shown  by  the  accompanying  table,  which  represents  the 

size  of  the  prepared  timber  used  in  the   underground 

The  needs  of  a  large  mine  in  respect  to  timber  re-  operations  of  the  Copper  Queen  mine,  at  Bisbee.  Ariz, 

quired  for  supporting   underground  openings  and   for  This  table  was  prepared  for  use  in  the  practical  mining 

underground  structures  are  many.     Systematic  design  course  maintained  by  the  Copper  Queen  mine  for  its 

and  standardization  are  essential  for  economy.     Never-  workers  at  Bisbee,  and  is  here  presented  through  the 

theless,  the  number  of  different  pieces  is  large,  as  is  courtesy  of  the  company. 


TIMBER 


SIZE      IJEHGTH    IMClulAR 


Z 


IZKdrt 


5"»?''»2p"       Horn  both  ends 


REMARKS 


Sq  .    set    posts 


WxlO' 


4"«4"xE" 


8%    8' 


T^2^ 


ipS 


±21 


5"x5"'<2i" 


sill  set  posts 


lO'^lQ' 


.£1^ 


4' 8' 


Tm 


4;"x4"y2" 


-4'Z"    between "posts 


-4'4" 


one   end- 


'ML 


_ai! 


VW 
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8"x8' 


?:h" 


HH 


4"«4"«2" 


6^ 


^■■''^■■''Z" 


Ties-  lO'xlO"   set" 


6 "  X 10  ■ 


-J^r 


rz^ 


Dapped    one   side    'both  ends    1"»'2t"  -   daps    outalde 


10"yJL0' 


8"x8' 


?>j.O' 


W^ 


4"r 


T"S^ 


IHZ^ 


VT^ 


l"x2" 


6'x8" 


4"»e" 


'WJ^ 


vr" 


CAP 


s^ 


^ 


Tunnel   posts 


lO'xlO' 


T^ 


lO'xlO' 


2L 


4' 


jn 


usi 


5'4" 


Lonn  chute  posts 


7" 


JC 


4'10' 
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iZ^ 


.i^ 


14-5' 


4 '6" 


21.8' 


18.0' 


Caps  have   a   2"xlO"or 
2"x8''   planJc  nailed 
to    them  4'    or  3*6" 
in  the   clear 


l0^'»16' 


33: 


or   9'6"    set    -    10"<10"    tiiabers 


.^lAl 


:o: 


HES: 


Short 


2'9' 


Two  potts  8'V6'  and  8  xlO  "  for  10  '10"  timbers 


"FT' 


8"x8' 


Chute  girt 


k^ 


4  2 


4'4' 
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9"^8" 


?ixa 


4'g" 
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4 '4' 


''      10"xlO"      "    -   One   edge  beyaled  back  4"-   4?  d ea  .   anf  le 
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2  plank 
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java 
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3'8- 
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2"  M2" 
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2  "-plank 


9'j" 


"  right  and  left-        "     through  center 


K^ 


limber    slide    li-ni-ng 


Cjlbbing-wall   plate 


1"«12" 


^S 


end 


10181 


vail 


-i:i 


mi 


Dapped  one  side  both  ends  and   center  li"'B"   -2cc  4*4"  sa. 


Tr^'^^F^ 


10 


"  and 
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^-x8- 
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SPl llnp 


4^tF 
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Drift  braces 


4' "lO 


4'x6" 


"20^ 


a::ia^ 
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13! 
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:i!i 


"ff^ 
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X 
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Track  ties 
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T"!^ 


H 


TT" 
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^ 
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Various  lentrths 


TIMBER  SIZKS   USED   IN  COPPER  QUEEN    MINE 


Auxiliary  Centrifugal  Pumps  Underground 
By  William  f.  Boeeicke 

Written  for  Enginecrlup  and  Mining  Journal 

It  is  often  necessary  to  install  small  centrifugal 
pumps  underground  where  the  "bottom"  takes  a  sudden 
dip  downward,  allowing  the  water  to  collect  over  the 
haulage  tracks  uiiIchh  conducted  to  a  sump.  These 
sumps  are  generally  of  small  capacity,  and  it  is  usually 
cheaper,  where  electric  current  is  available,  to  install  a 
pump  and  motor  and  pump  the  water  over  the  hump  to 


the  main  pumping  station,  rather  than  to  excavate  dead 
bottom,  or  even  to  ditch  the  water  if  the  distance  is 
appreciable.  Although  a  pump  is  a  constant  expense,  on 
account  of  the  power,  unless  a  ditch  has  a  good  grade 
the  sediment  from  dirty  mine  water  will  settle  in  it 
and  gradually  fill  it  up,  necessitating  a  labor  charge 
to  clean  it  out  at  not  infrequent  intervals. 

The  pump  installation  should  be  as  nearly  "fool-proof" 
as  possible  and  should  require  no  labor  attendance  except 
to  start  it  when  the  sump  is  full.  An  automatic  device 
.should  be  installed  to  cut  out  the  power  and  stop  the 
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pump  when  the  sump  is  empty.  Here  the  pumpman  has 
a  chance  to  exercise  his  ingenuity.  The  simplest 
method  is,  of  course,  to  put  a  float  in  the  sump.  The 
float  is  connected  by  a  wire  to  the  switch,  and  its  move- 
ment down  stops  the  motor.  By  properly  adjusting  the 
length  of  the  wire,  the  sump  need  not  be  drained  dry 
and  there  will  be  no  need  of  priming  the  pump  when  it 
is  started  again,  if  it  has  a  tight  check  valve  on  the 
suction  pipe. 

The  method,  however,  is  limited  to  those  conditions 
under  which  the  pump  and  motor  are  situated  directly 
above  the  sump.  It  may  happen  that  it  is  more  con- 
venient to  have  the  pump  and  motor  some  distance  away 
from  the  sump,  with  a  long  suction  pipe  running 
thereto.  In  that  event  another  device  can  be  used.  The 
accompanying  figure  shows  a  satisfactory  arrangement. 
The  old  pump  cylinder  C  was  threaded  and  screwed  into 
the  nipple  A.  \Mien  the  pump  was  throwing  water  the 
pressure  forced  out  the  piston  P  to  the  end  of  the 
cylinder.  The  wire  to  the  switch  was  then  hooked  onto 
the  piston  end.  When  the  sump  was  empty  and  the 
pump  started  to  run  dry,  the  air  pressure  forced  the 


V/>F  .  :  Stv/^c/7 


DEVICE  FOR  STOPPING   PUMP  AUTOMATICALI.T 

piston  back,  and  this  pulled  the  switch  with  it.  This 
scheme  worked  satisfactorily,  but  it  was  necessary  to 
.spend  a  few  minutes  in  priming  the  pump  each  time 
that  it  was  started. 


Alarm  Bell  for  Belt  Conveyor 

At  the  plant  of  the  Tintic  Milling  Co.  at  Silver  City, 
Utah,  an  ingenious  device  has  been  arranged  to  indicate 
by  the  sounding  of  an  alarm  bell  the  discontinuance 
of  the  .stream  of  material  upon  a  moving  conveyor  belt. 
At  this  plant  the  finely  crushed  ore  is  fed  from  dif- 
ferent bins  upon  belt  conveyors  which  discharge  upon 
another  conveyor.  This  in  time  discharges  into  a 
bucket  elevator  and  this  into  a  bin.  It  is  necessary  to 
mix  the  ores  in  definite  proportions,  depending  upon 
the  respective  analyses,  together  with  a  fixed  proportion 
of  finely  pulverized  coal.  This  is  done  by  regulating 
the  feeder  stream.s  from  the  various  bins.  As  long  as 
the  flow  of  material  continues  the  final  mixture  will 
approximately  reach  the  desired  proportions.  An  inter- 
ruption of  any  one  feed  stream  would  interfere  with 
the  proper  mixture.     The  device  is  a  short  block  of 


wood  pivoted  above  its  center  of  gravity.  On  the  end 
is  a  simple  electrical  contact  that  completes  an  electrical 
circuit  when  the  end  of  the  block  resting  upon  the  ore 
stream  falls,  due  to  the  absence  of  material.    By  means 


To  Battery 
and  Bell 


Brass 

Contact 

Plate-- 


DEVICE    FOR    RINGING    ALARM    BEIjLS 

of  an  adjustible  brass  bolt  the  device  can  be  regulated 
so  as  to  give  an  alarm  when  the  depth  of  material  upon 
the  conveyor  belt  changes  even  slightly.  T.  P.  Holt, 
superintendent  of  the  plant,  states  that  the  device  serves 
its  purpose  exceedingly  well. 


Oxy-Acetylene  and  Electric  Arc  Welding 
In  Dredge  Repair  Plants 

In  the  second  annual  report  of  the  Canadian  Klondyke 
Mining  Co.,  Ltd.,  and  the  Canadian  Klondyke  Power  Co., 
Ltd.,  attention  is  called  to  the  value  of  o.x>' -acetylene  and 
arc  welding  equipment,  installed  at  a  cost  of  $17,766. 
An  additional  arc  welding  unit  of  1,000  ampere  capacity 
was  added  to  the  repair  equipment,  at  a  cost  of  between 
$7,000  and  $8,000.  One  of  the  major  pieces  of  work 
accomplished  by  the  oxy-acetylene  and  arc  welding  ap- 
pliances was  the  reclamation  from  junk  piles  and  scrap 
heaps  of  68  buckets  of  17-cu.ft.  capacity  which  enabled 
an  additional  dredge  to  be  operated.  There  were  but 
few  failures  of  the  reclaimed  buckets,  and  such  as  de- 
veloped from  time  to  time  were  replaced  by  other  re- 
claimed buckets. 

A  large  number  of  bucket  pins  were  reclaimed  by 
building  up  worn  pins.  Other  worn  parts  otTtred  op- 
portunities for  building  up.  By  placin^r  the  welding 
equipment  on  the  dredge  considerable  exi>ense  \vas 
.saved  by  obviating  the  necessity  for  the  removal  of 
tumblers,  plates,  and  other  parts.  On  the  hydm-electric 
pumping  plant  the  failure  of  an  important  valve  was 
remedied  by  putting  an  expansion  joint  in  the  pipe  at  a 
point  near  the  pumping  station  to  take  care  of  the 
expansion  and  contnu'tion  in  the  pipe  which  had  caused 
the  failure  of  the  valve.  The  valve  was  repaired  and 
the  expansion  joint  installed  by  the  aid  of  the  welding 
crew  in  forty-eight  hours. 
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How  Federal  Reserve  Notes 
Are  Issued 

"I  presume  there  are  a  great  many  people  who,  like  my- 
self, are  hazy  about  the  modus  operandi  of  the  Federal 
Reserve  banks.    Will  you  kindly  answer  the  following: 

"1.  Is  there  any  limit  in  law  as  to  the  amount  of  Federal 
Reserve  notes  that  can  be  issued?  How  are  they  put  into 
circulation  ? 

"2.  How  are  they  retired? 

"3.  Federal  Reserve  notes  say  they  pay  on  demand,  but 
do  not  say  with  what  they  will  pay. 

"4.  What  kind  of  collateral'  is  back  of  the  notes  ? 

"5.  In  what  way  are  they  superior  to  the  greenbacks  that 
were  issued  after  the  Civil  War? 

"6.  Is  it  not  true  that  greenbacks  were  inferior  in  pur- 
chasing power  to  gold  and   silver? 

"7.  Are  we  not  steered  for  the  rocks  with  an  unlimited 
issuance  of  Federal  Reserve  notes? 

"These  are  questions  which  have  agitated  my  mind  for 
some  time." 

*1.  Federal  Reserve  notes  come  into  circulation 
chiefly  in  two  ways:  (a)  Banks  may  bring  other  kinds 
of  money  into  the  Federal  Reserve  banks  and  take  in 
exchange  Federal  Reserve  notes.  This  was  the  case,  for 
example,  in  1917,  when  the  banks,  in  order  to  centralize 
the  country's  gold  reserves  where  they  would  be  of  the 
most  service,  deposited  large  amounts  of  gold  and  gold 
certificates  in  the  Federal  Reserve  banks,  the  place  of 
which  in  the  country's  stock  of  money  was  filled  later 
by  Federal  Reserve  notes,  (b)  Member  banks  redis- 
count their  customers'  paper  with  a  Federal  Reserve 
bank  or  borrow  on  their  own  notes  from  it,  receiving 
primarily  a  credit  in  their  deposit  account.  But  they 
may  draw  on  this  account  and  receive  Federal  Reserve 
notes,  if  desired.  The  paper  which  they  leave  with  the 
reserve  banks  becomes  collateral  for  the  Federal  Re- 
serve notes,  as  noted  again  below. 

2.  The  chief  way  in  which  these  notes  are  retired  is 
through  a  reversal  of  the  above  process.  Since  the 
only  legal  reserve  of  a  member  bank  is  its  balance  with 
its  Federal  Reserve  bank,  it  is  not  good  business  policy 
for  it  to  keep  more  notes  in  its  vaults  than  are  needed 
for  ordinary  business.  Any  excess  will  be  paid  to  the 
Federal  Reserve  bank  to  reduce  its  borrowings.  In 
other  words,  notes  not  needed  by  the  business  of  a  com- 
munity will  find  their  way  into  the  commercial  banks 
and  thence  into  the  Federal  Reserve  banks  and  will 
be  retired. 

The  Federal  Reserve  board  has  the  right  to  reject 
in  whole  or  in  part  the  application  of  any  Federal  Re- 
serve bank  for  these  notes.  Other  limits  imposed  are, 
the  amount  of  commercial  paper  offered  to  the  Federal 
Reserve  banks  and  the  gold  reserve  requirement,  as  will 
be  seen  from  the  answer  to  the  question  4. 

3.  The  law  provides  that  reserve  notes  shall  be  re- 
deemed in  gold  on  demand  at  the  United  States  Treas- 
ury   Department   or    in    gold   or  lawful    money   at   any 

•This  intomnatlon  was  courteously  supplied  by  the  Federal 
K<  serve  Hank  of  New  York,  to  whom  grateful  acknowledgment  Is 
hereby  mailr-. 


Federal  Reserve  bank.     A  statement  to  this  effect  will 
be  found  upon  the  back  of  each  note. 

4.  The  collateral  security  behind  the  notes  consists  of 
gold  and  gold  certificates  to  the  amount  of  at  least  40 
per  cent  and  the  other  60  per  cent  drafts,  notes,  and 
bills  of  exchange  which  the  Reserve  banks  have  dis- 
counted for  member  banks,  those  banks'  own  notes,  and 
bankers'  acceptances  bought  in  the  open  market.  In 
order  to  be  eligible  for  rediscount,  commercial  paper 
must  be  drawn  for  agricultural,  industrial,  or  commer- 
cial purposes,  and  not  for  investment  purposes  nor  for 
the  purpose  of  carrying  or  trading  in  stocks  and  bonds, 
(except  United  States  Government  securities).  Such 
paper  must  also  have  a  maturity  at  time  of  discount  of 
not  more  than  ninety  days,  except  in  the  case  of 
agricultural  or  livestock  paper,  which  may  run  not  over 
six  months.  Promissory  notes  of  member  banks  must 
have  a  maturity  not  exceeding  fifteen  days.  Thus  the  in- 
tent of  the  law  is  that  these  notes  should  at  all  times 
have  behind  them  dollar  for  dollar  gold  or  liquid  paper 
growing  out  of  commercial  transactions.  As  a  matter  of 
fact,  there  was  on  Dec.  30,  1920,  one-sixth  more  eligible 
paper  behind  these  notes  than  was  required,  besides 
50.5  per  cent  gold,  after  setting  aside  the  reserves  re- 
quired against  net  deposits.  Federal  Reserve  notes  are 
obligations  of  the  Government,  and,  further,  are,  to- 
gether with  Federal  Reserve  bank  notes,  "a  first  and 
paramount  lien  on  all  the  assets"  of  the  issuing  banks. 

5,  6,  7.  The  greenbacks  were  mere  promises  of  the 
Government  to  pay  on  demand  unsupported  by  mone- 
tary reserve  or  collateral.  Consequently,  they  fluctuated 
in  their  purchasing  power  or  their  relative  value  to  gold 
according  to  the  public  estimate  of  the  Government's 
present  or  future  ability  to  pay.  With  the  country  in- 
volved in  a  war  of  which  the  outcome  was  often  highly 
doubtful,  every  unfortunate  event  lessened  public  con- 
fidence in  the  country's  credit  and  currency.  Further, 
every  increase  in  the  amount  of  this  currency  decreased 
its  value  by  making  its  repayment  more  doubtful  or 
more  remote.  These  were  defects  inherent  in  the 
nature  of  the  greenbacks  which  made  them  inferior  to 
such  a  currency  as  the  Federal  Reserve  notes.  In  addi- 
tion, the  banking  system  of  that  day  was  inadequate  to 
the  strain,  and  specie  payment  was  suspended  for 
eighteen  years  (1861-1879).  In  contrast  to  that  con- 
dition has  been  the  generally  strong  position  of  our 
banks  during  the  recent  war,  for  which  much  credit 
it  due  to  the  system  of  central  banking  inaugurated 
with  the  Federal  Reserve.  It  is  generally  recognized 
that  it  was  most  fortunate  for  the  United  States  that 
the  Federal  Reserve  system  was  organized  in  time  to 
function  during  the  war.  It  is  expected  that  there  will 
be  an  orderly  deflation,  during  which  the  liquidation 
of  loans  at  commercial  banks  will  allow  them  to  de- 
crease their  borrowings  and  their  deposits  with  the 
Federal  Reserve  banks;  also  to  return  for  retirement  a 
large  amount  of  Federal  Reserve  notes.  The  result  will 
be  a  considerable  increase  in  the  percentage  of  the  gold 
reserve  to  the  notes. 
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Condition  of  the  Spindletop  Oil  Field 


By  F.  J.  S.  SuR 

Written  for  Engineering  and  Mining  Jou 


OX  Jan.  7,  1901,  Captain  Lucas  brought  in  the 
famous  Lucas  gusher  in  the  Spindletop  field. 
That  production  was  not  measured,  but  Captain 
Lucas  and  others  gaged  the  output  to  be  about  75,000 
bbl.  daily.  Well  after  well  was  brought  in  thereafter 
almost  daily,  some  of  which  produced  as  high  as  96,000 
bbl.  a  day.     No  field  was  ever  so  intensively  drilled  as 
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was  Spindletop,  a  total  of  1,003  wells  having  been  driven 
within  an  area  of  144  acre.s.  Lots  that  measured  32 
ft.  x  80  ft.  sold  for  as  high  as  $100,000.  No  attention 
was  paid  to  side-line  boundaries,  and  the  rigs  were 
braced  against  each  other,  so  that  visitors  could  walk 
500  ft.  in  one  direction  t)y  merely  stepping  from  derrick 
floor  to  derrick   (loor. 

A  II  ft.  X  12  ft.  holding  was  owned  by  a  man  named 
Mead.  When  he  had  placed  his  derrick  floor  it  occupied 
land  that  was  owned  by  live  separate  companies.  This 
was  in  the  northwest  corner  of  the  Lone  Acre  property. 
His  well  made  23,000  bbl.  daily  initial  production. 

Recently  when  I  visited  the  old  field,  there  were  130 
derricks  in  place  and  100  wells  were  producing  a  total 
of  1.000  l,bl.  dailv. 


S.  B.  Eddy,  one  of  the  last  of  the  "old  guard,"  is  still 
drilling  wells  there.  The  data  which  he  gave  me  are 
extremely  interesting,  and  I  have  since  proved  the 
authenticity  of  the  record.  He  has  four  wells  averaging 
10  bbl.  daily  now  producing.  Thirty -five  wells  have,  up 
to  date,  been  drilled  in  nineteen  years  on  the  Lone 
Acre,  and  all  produced  oil  in  commercial  quantities.  A 
year  ago  a  well  drilled  on  this  property  produced  125 
bbl.  daily  for  two  months,  and  it  is  still  producing  10 
bbl.  daily.  Four  wells  are  being  drilled  in  the  field  all 
the  time.  It  seems  to  be  the  only  oil  field  that  replen- 
ishes itself. 


Dolomite  Salt 


[m    EID    lEZ] 


Shales  ici"ii  Sondy  Gypsum 

Shales  Clays 


VERTICAL  SECTIO'N  THROrGH  .\  GULP  COAST 
SALT   DOME 

Costs  at  present,  compared  with  those  of  the  old  days 
of  1901,  are  interesting.  The  old  wells  took  from  six  to 
nine  months  to  drill,  and  costs  were  as  high  as  $40,000 
per  well.  Today,  wells  are  being  drilled  in  from  fifteen 
to  twenty-one  days'  time,  at  a  complete  cost  of  $1,000. 

The  price  obtained  from  the  oil  in  the  old  days  was 
lOc.  per  barrel,  and  this  is  now  $2.50  per  barrel.  The 
gravity  of  the  oil  is  22*  He.  The  shallowest  producing 
well  was  730  ft.  and  the  deepest  was  2,950  ft.  Die  great 
production  was  from  the  top  of  the  Salt  Dome,  an*! 
the  deep  well  struck  125  bbl.  in  the  Fleming  formation 
on  the  west  side  of  the  dome. 

All  rigs  used  in  the  Spindletop  field  are  of  the  rotary 
type.  If  was  in  this  field  that  this  particular  type  of 
rig  originated,  and  it  was  evolved  because  of  the  fact 
that  the  use  of  the  cable-tool  type  took  so  nuich  time  and 
entailed  such  a  great  co.st  to  drill  through  the  thick 
sand  body.  In  the  first  producing  well,  the  Lucas  well, 
373  ft.  of  .sand  was  encountered  in  the  first  598  ft. 
drilled.  The  derricks  average  from  sixty-four  to  eighty- 
five  feet  high,  with  bases  twenty  feet  square. 
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Relief  Map  of  the  U.  S.— The  U.  S. 
Geological  Survey,  Washington,  D.  C, 
has  recently  issued  a  new  relief  map  of 
the  United  States,  copies  of  which  are 
available  on  i-equest  to  the  Director  for 
75c.  each.  The  map  measures  40  x  70 
in.,  the  scale  being  fifty  miles  to  the 
inch.  It  is  printed  in  brown  and  blue, 
and  is  a  fine  specimen  of  lithography. 
It  makes  an  excellent  wall  map  for 
home  or  office,  as  it  indicates  the  state 
lines  and  principal  cities,  as  well  as 
making  it  easy  to  visualize  the  topo- 
graphy of  the  country. 

Treating  Complex  Ore — A  short  re- 
view of  an  investigation  into  the  low- 
grade  complex-ore  industry  of  Colo- 
rado is  contained  in  U.  S.  Bureau  of 
Mines  Reports  of  Investigations,  Serial 
No.  2,206,  obtainable  on  request.  A 
more  complete  account  will  be  pub- 
lished as  Bulletin  10  of  the  Colorado 
Bureau  of  Mines,  and  may  be  obtained 
by  addressing  Horace  E.  Lunt,  State 
Museum  Building,  Denver,  Col. 

Iron  and  Steel  Industry  of  India — In 

a  paper  presented  at  the  eighteenth 
general  meeting  of  the  American  Iron 
and  Steel  Institute,  New  York,  on  Oct. 
22,  1920,  Charles  P.  Perin  has  outlined 
the  history  and  development  of  the 
iron  and  steel  industry  of  India.  It  is 
estimated  that  Indian  iron-ore  reserves 
total  20,000  million  tons  of  high-grade 
material,  v^rith  fuel  within  .500  miles  at 
the  maximum,  and  at  an  average  dis- 
tance of  120  to  130  miles.  There  are 
also  large  deposits  of  dolomite,  coal, 
manganese,  magnesite,  and  wolframite. 
The  paper  deals  principally  with  the 
activities  of  the  Tata  Iron  &  Steel  Co., 
whose  present  development  plans  con- 
template a  total  tonnage  of  700,000  tons 
of  pig  iron  and  580,000  tons  of  steel 
ingots  converted  into  425,700  tons  of 
various  finished  products. 

Potash  From  Alunite — "The  Extrac- 
tion of  Potash  From  Low-Grade 
Alunite"  from  Marysvale  district,  Utah, 
is  the  title  of  Bulletin  No.  13,  obtain- 
able on  request  from  University  of 
Utah,  School  of  Wmca,  Salt  Lake  City, 
Utah.  Potash  has  bcrn  produced  from 
alunite  commercially  since  1915.  The 
ore,  containing  approximately  10  per 
cent  KjO,  is  crushed,  roasted  in  a  pul- 
verized-coal-fired  cement  kiln  and 
leached  with  hot  water.  The  residue  is 
filter-pressed  and  stored  for  possible 
later  recovery  of  aluminu.  The  solu- 
tion is  evaporated  and  the  KiSO. 
crystals  are  dried,  pulveri/id,  screened 
and  sacked.  The  bulletin  dor.'ribes  ex- 
periments on  ores  containing  ",  to  7  per 
cent  K.O. 

Storage-Battery  Locomotives — Te(  h- 
nical  Paper  264  of  thi>  tl.  S.  Buroati  of 
Mines  discusses  the  use  of  storage-bat 
tory  locomotives  in  mines  containing 
combustible  gas.  Price  10c.  from  the 
Superintendent  of  Documents,  Wash- 
ington, 1).  C. 


Copper  in  South  Australia — The  Wal- 
laroo and  Moonta  Mining  &  Smelting 
Co.,  Ltd.,  Wallaroo,  South  Australia,  has 
issued  an  attractive  sixty-nine-page  il- 
lustrated book  in  sepia,-  describing  the 
works  of  that  company.  Copper  sul- 
phide ore  is  mined,  most  of  it  being 
concentrated  by  hand  picking,  Han- 
cock jigs  and  flotation.  At  the  smelter 
roasting  is  carried  on  in  sintering  pots 
and  in  pyrite  burners,  the  gas  being 
used  for  acid  manufacture.  There  is 
one  ten-foot  blast  furnace,  two  acid 
converter  stands  and  a  small  rever- 
beratory.  Gold  and  silver  are  concen- 
trated in  the  converters  in  the  "cop- 
per bottoms,"  probably  in  the  same 
manner  as  has  been  done  at  the  Ari- 
zona Copper  Co.  smelter.  Electrolytic 
refining  is  practiced,  and  there  is  also 
a  leaching  and  precipitation  plant. 
Most  of  the  information  given  is  gen- 
eral in  character. 

Iron  Ore — "Tapping  the  Nation's 
Great  Reserves  of  Lean  Iron  Ores"  is 
the  title  of  an  article  by  A.  J.  Hain 
which  appears  in  the  Jan.  6  issue  of 
The  Iron  Trade  Review  (Cleveland, 
Ohio;  price,  $1).  A  description  of  the 
plant  and  operations  of  the  East  Me- 
sabi  Iron  Co.  at  Babbitt,  Minn.,  is  given. 
This  company  will  mine  and  treat  the 
low-grade  magnetic  iron  ores  of  the 
Eastern  Mesabi  range  and  has  already 
made  excellent  strides  in  the  construc- 
tion of  the  plant,  which  is  to  cost  ap- 
proximately $60,000,000. 

Sand  and  Gravel — "Sand  and  Gravel 
in  1919,"  a  thirteen-page  section  of 
"Mineral  Resources,"  has  just  been 
published  by  the  U.  S.  Geological  Sur- 
vey and  may  be  obtained  on  applica- 
tion. 

Mine  Fires — Brief  suggestions  on 
preventing  fires  in  metal  mines  are 
given  in  U.  S.  Bureau  of  Mines  Reports 
of  Investigations  No.  2,194.  (Free 
from  the  Bureau  at  Washington). 

Manitoba  Minerals — A  fifty-five-page 
book,  entitled  "Mineral  Prospects  in 
Southeastern  Manitoba,"  has  just  been 
issued.  Among  others,  the  gold  de- 
posits of  Rice  Lake  and  Gold  Lake  are 
(described.  Copies  may  be  had  on  ap- 
])lication  to  the  Publicity  Commissioner, 
Parliament  Buildings,  Winnipeg,  Man., 
Canada. 

Potash — "Potash  in  1919,"  a  twenty- 
page  section  of  "Mineral  Resources 
of  the  United  States,"  has  just  been  is- 
sued by  the  U.  S.  Geological  Survey, 
Washington,  D.  C.  (free).  A  bibliog- 
raphy; of  recent  articles  on  potash  and 
its  extraction  is  included. 

Mississippi  Road-Making  Materials — 

This  subject  is  covered  in  a  139-page 
book  issued  as  Bulletin  No.  16  by  the 
Mississippi  Geological  Survey,  Jack- 
son, Miss.   (free). 

Lead — "Lead  in  1018,"  a  thirty-four- 
page  section  of  "Mineral  Resources," 
has  just  been  published  by  the  U.  S. 
(K-ological  Survey  and  may  be  obtained 
on  application. 


Book  Reviews 


The     (ieology     of     the     Gisborne     and 
Whatatutu     Subdivi.sions.      Rauku- 
mai'a    Division.      By   J.    Henderson 
and   M.   Ongley    Wellington.     New 
Zealand     Department     of     Mines: 
Geological    Survey    Branch.      Bull. 
No.  21.   (New  Series);  pp.  88;  1920. 
This  bulletin  embodies  the  results  of 
a  geological  survey  of  certain  squares 
or     arbitrary     subdivisions     embracing 
about    1,100    square    miles    situated    on 
and  near  the  New  Zealand  coast.     The 
rocks  of  the  region  are,  besides  some 
probably    Cretaceous,    mainly    Tertiary, 
followed  by  Pleistocene,  and  make  up  a 
sedimentary     series     about     10,000    ft. 
thick.     A  number  of   separate  forma- 
tions  are   distinguished,  usually   sepa- 
rated one  from  another  by  marked  un- 
comformities.       There     are     no     solid 
igneous   rocks  in  the  district,   but  re- 
peated layers  of  pumice  and  other  vol- 
canic aerial  or  submarine  detritus  occur 
in  the  series.    Pleistocene  elevation  and 
depression,   as    shown   by    raised    shore 
benches    and    other    criteria,    were    re- 
peated and  covered  a  vertical  range  of 
hundreds  of  feet.    An  e.xtension  system 
of  block  faulting  cuts  all  the  rocks. 

The  region  is  of  chief  economic  in- 
terest because  of  the  indications  of  oil, 
which  include  actual  oil-seepages. 
These  have  been  known  for  a  long 
time,  and  many  attempts  have  been 
made  to  find  oil  in  commercial  quanti- 
ties, but  all  have  been  unsuccessful. 
Many  previous  writers  have  described 
synclines  and  anticlines  in  the  rocks, 
but  the  present  writers  conclude  that 
the  many  changes  of  strike  and  dip  of 
the  beds  are  due  to  block  faulting.  The 
numerous  faults  in  the  Gisborne  dis- 
trict are  regarded  as  unfavorable  for 
the  occurrence  of  large  oil  pools. 
Specific  suggestions  for  further  ex- 
ploration are  given,  the  chief  of  which 
is  to  avoid  drilling  v^nthin  the  great 
fracture  belts.  J.  E.  S. 

Pumping  by  Compressed  Air.     By  Ed- 
mund   M.   Ivens.      Second   edition; 
Cloth;  6  X  95;  pp.  266;  illustrated. 
John    Wiley    &    Sons,    New   York. 
Price,  $4. 
This    edition    has    been    slightly    re- 
vised and  contains  several  pages  of  ad- 
ditional   text,    together    with    formulae 
and  tables.     The  author  has  succeeded 
in  making  an  excellent  selection  of  ma- 
terial, and  the  arrangement  is  such  that 
the   book   constitutes   a   valuable   refer- 
ence  work  for   the   student  and   those 
who    are    considering   construction   re- 
quiring    the     installation     or     use     of 
compressed  -  air     pumping     machinery. 
Liberal    references    are    made    to    the 
technical  press,  and  the  features  of  op- 
erating plants  in  various  fields  are  de- 
scribed,  some   of  them   in   detail.      Mr. 
Ivens    has    included    considerable    data 
which  he  collected  during  the  installa- 
tion   and    testing    of   air    lifts    under    a 
wide    range   of   conditions. 

D.  E.  A.  C. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND   REPORTS 


Bureau  of  Mines  Issues  Three 
New  Cinematograph  Stories 
Asbestos    and    Sulphur    Traced    Graph- 
ically   From    Vein    to    Consumer's 
Hand — Ingot   Iron   Also 
Depicted 

Two  new  educational  motion  picture 
films  of  the  mining  industry,  "The 
Story  of  Asbestos"  and  "The  Story  of 
Sulphur,"  were  ready  for  public  dis- 
tribution by  the  Bureau  of  Mines  about 
Feb.   1. 

"The  Story  of  Asbestos,"  in  six  reels, 
was  produced  by  the  Bureau  of  Mines 
in  co-operation  with  the  H.  W.  Johns- 
Manville  Co.  This  series  illustrates  in 
detail  the  methods  employed  in  the 
mining  of  asbestos  in  Arizona  and  in 
Quebec,  and  also  shows  the  manufac- 
turing processes  used  at  the  Johns- 
Manville  Co.'s  plants  in  New  Jersey 
and  New  Hampshire. 

"The  Story  of  Sulphur"  was  pro- 
duced by  the  Bureau  of  Mines  in 
co-operation  with  the  Texas  Gulf  Sul- 
phur Co.  and  shows  in  detail  the 
methods  of  production,  storage  and 
transportation  employed  at  the  plant  of 
this   company   at   Gulf,   Tex. 

The  Bureau  of  Mines  has  in  prepara- 
tion a  film  on  the  production  of  ingot 
iron,  which  is  being  made  in  co-opera- 
tion with  the  American  Rolling  Mill  Co. 
and  soon  will  be  completed. 

These  three  films  will  have  their  first 
public  showing  at  the  meeting  of  the 
American  Institute  of  Mining  &  Metal- 
lurgical Engineers  in  New  York  on 
Feb.  16.  Inquiries  in  regard  to  the 
lending  of  these  films  for  educational 
purposes  should  be  addressed  to  the 
Pittsburgh  station  of  the  U.  S.  Bureau 
(if  Mines,  4800  Forbes  St.,  Pittsburgh, 
I'a. 


The  district  "button"  men  now  num- 
ber 329. 

The  classes  in  mine  rescue  work 
showed  an  attendance  of  734,  there 
being  124  men  under  training,  and  an 
average  attendance  of  over  five  men  at 
each  practice.  By  the  end  of  the  year 
seventy-one  Bui-eau  of  Mines  rescue 
work  certificates  had  been  earned  and 
were  awarded. 

In  addition  to  these  training  classes 
there  were  many  inspections  of  first- 
aid  boxes,  supply  bases,  pulmotors, 
and  other  rescue  apparatus  distributed 
throughout  the  district.  Perhaps  the 
inspectors'  activities  find  best  expres- 
sion in  the  annual  mileage  of  the  three 
motor  cars  in  that  service.  These  cars 
had  a  total  average  travel  of  over  700 
miles  monthly,  and  covered  19,306  miles 
in  all  during  the  year  ending  Dec.  31, 
1920.  The  director,  Orr  Woodburn, 
says  in  his  letter  of  transmittal  recently 
received: 

"Two  calls  to  mine  fires  were  an- 
swered during  the  year.  One  proved 
to  be  a  false  alarm  and  the  other  was 
out  on  arrival.  Numerous  incipient 
fires  have  been  extinguished  with  fa- 
cilities at  hand,  which  demonstrates  the 
possibility  of  fire  and  the  advantage 
of  extinguishers. 

"It  is  worthy  of  note  that  a  gi'eater 
number  of  employees  could  be  given 
first-aid  training  with  the  same  time, 
effort  and  expense. 

"The  contest  plan  is  progressing 
nicely.  Some  of  the  large  departments 
are  not  yet  represented  by  contesting 
teams." 


Report  on  First  Aid  and  Rescue 
Classes  in   (ilobe-Miami  Dis- 
trict Shows  Year's  Growth 

The  Globe-Miami  Rescue  and  First 
Aid  Association,  with  its  rescue  sta- 
tion at  Globe,  Ariz.,  has  for  members 
the  following  .seven  companies:  Inspira- 
tion Consolidated  Copper,  International 
.Smelting,  Miami  Copper,  Old  Dominion, 
Iron  ("ap  Copper,  Arizona  Commercial 
Mining  and  Superior  &  Boston  Copper. 
The  partial  report  of  the  association's 
work  for  December  and  the  summary 
of  training  for  the  year  1920  reveal  h 
healthy  activity  in  this  important  work 
of  training  men  in  first-aid  and  mine 
rescue  work.  During  1920  the  220  first- 
aid  classes  had  an  attendance  of  over 
4,000,  then'  being  905  men  receiving 
training  in  this  branch.  As  the  result, 
251  men  curnoH  and  received  district 
first-nid  buttons,  and  245  men  secured 
Rurcnu  of  Mines  first-aid  certificates. 


Rocks  Under  Great  Pressures  To 
Be  Studied  at  Madison,  Wis. 

\V.     A.     Clark     Presents     Press      and 
Thermometric    Equipment    for   Ex- 
periments in  Metamorphism 

By  the  aid  of  funds  given  by  W.  A. 
Clark,  of  Butte,.  Mont.,  the  geologic  de- 
partment of  the  University  of  Wis- 
consin at  Madison,  Wis.,  has  acquired 
a  compression  testing  machine  capable 
of  exerting  a  pressure  of  400,000  lb. 
The  university  will  use  the  machine 
in  studying  various  problems  in  struc- 
tural and  metamorphic  geology  involv- 
ing the  behavior  of  rocks  under  pre.i- 
.»ures  similar  to  the  great  pressures 
experienced  in  nature  by  the  rocks  of 
the  earth  and  other  planets. 

The  machine  is  equipped  to  maintain 
automatically  a  constant  pressure  over 
a  long  period  of  time.  Means  for  heat- 
ing the  iiuilcrials  while  under  pressure, 
and  for  maintaining  them  at  a  constant 
tempir.'iturc,  as  well  as  for  accurately 
measuring  Iho  temperatures  they 
undergo.  al.-*o  will  be  provided.  The 
pressure  is  developed  by  an  oil-oper- 
jil<'<l  liydnuilic  press. 


Brazilian  Consular  Invoice  May 
Not  Carry  Abbreviations 

Many    Consignees    Pay    Fines    Because 
American  Houses  Forget  This  Rule — 
—Tax  Taker  Profits 

As  a  result  of  the  failure  of  Amer- 
ican shippers  to  comply  fully  with  reg- 
ulations regarding  Brazilian  consular 
invoices,  receivers  of  American  goods  at 
Brazilian  ports  are  frequently  subjected 
to  fines  and  put  to  considerable  trouble. 
This  matter  has  been  called  to  the  atten- 
tion of  the  Chamber  of  Commerce  of 
the  United  States  in  a  communication 
just  received  from  the  American 
Chamber  of  Commerce  at  Sao  Paulo, 
Brazil. 

The  Sao  Paulo  chamber  points  out 
the  necessity  of  giving  complete  .  in- 
formation called  for  in  each  separate 
column  of  the  Brazilian  invoice  form, 
specifying  that  the  use  of  abbreviations 
results  in  a  fine  being  imposed  on  the 
consignee.     The  letter  reads: 

"Consignors  of  merchandise  are  fail- 
ing to  write  out  the  country  of  origin 
of  the  goods  and  the  country  where  the 
goods  are  purchased  in  full,  in  each  of 
the  columns  provided  for  that  purpose 
on  the  consular  invoice,  and  are  abbre- 
viating along  the  top  of  each  column 
the  name  of  the  country  of  origin. 
'United  States  of  America'  or  "Esta- 
dos  Unidos  da  America,'  to  'U.S. .A..' 
or  'E.  U.  da  X'  placing  these  initials 
across  the  two  columns  in  question. 

"This  abbreviation  is  used  of  course, 
for  convenience  sake,  but  the  consignees 
in  Brazilian  ports,  on  dispatching  their 
goods,  are  fined  because  of  such  abbre- 
viation. 

"We  might  also  call  your  attention 
to  the  fact  that  the  custom-house  ofli- 
cials  discharging  the  goods  receive  ."lO 
per  cent  of  the  fine  levied  on  consignees 
taking  their  wares  from  the  custom 
house,  which  fact  encourages  the  tine 
for  the  slightest  deviation  from  the 
Brazilian  consular  invoice  regulations." 


Prof.  Leonard  Hill's  kata-thermome- 
ter,  which  was  invented  to  measure  the 
cooling  elTcct  of  the  air  surrounding  the 
human  body,  is  being  introduced  into 
the  mines  of  South  Africa,  according  to 
a  paper  recently  presented  by  H.  J. 
Ireland  before  the  Chemical.  Metallur- 
gical and  Mining  Society  of  South 
Africa.  The  remarks  on  it  made  by  \. 
J.  Orenstein  show  that  this  instrument 
has  a  number  of  points  of  suiu-riority 
over  the  usual  mine  aiicnionietcr.  The 
instrument  is  new  to  mining  mm  both 
here  and  abroad. 

The  Engineers'  Club  of  Northern 
Minnesota  held  its  regular  meeting  on 
Jan.  29,  at  the  Mohami  <"Iiib,  Virginia. 
Minn.  Ward  Royce  spoke  on  the  use  of 
underirroiind  loaders  and  slushers. 
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Personals 


R.  P.  Luke,  mining  engineer,  who  has 
been  in  Mexico  during  the  last  year, 
has  returned  to  New  York  City. 

Philip  N.  Moore  recently  addressed 
the  Ohio  Engineering  Society  on  "The 
Engineer  and  a  National  Board  of  Pub- 
lic Works." 

W.  M.  Tappan,  of  Hibbing,  Minn., 
general  superintendent  of  the  Oliver 
Iron  Mining  Co.  in  the  Hibbing  district, 
is  on  an  extended  pleasure  trip  to  Cal- 
ifornia. 

John  H.  Kennedy,  of  Buffalo,  N.  Y  , 
superintendent  of  furnaces  for  the 
Rogers  Brown  Ore  Co.,  was  in  Hibbing 
about  Jan.  15  conferring  with  the  offi- 
cials  of   his   company. 

Joseph  Houston,  formerly  manager  of 
the  Dome  Mines,  Porcupine,  Ont.,  and 
more,  recently  connected  with  the  On" 
mine  of  Kirkland  Lake,  is  examining 
mining  properties  in  Mexico. 

Dwight  Woodbridge  recently  made  an 
examination  of  the  Rowe  mine,  the 
Cuyuna  Range  property  upon  which 
lease  has  lately  been  surrendered  by 
the  Pittsburgh  Steel  Ore  Co. 

Theodore  Pilger,  mining  engineer, 
formerly  in  Butte,  Mont.,  and  in  Alaska, 
has  accepted  a  position  in  the  New  York 
City  sales  office  of  the  Allis-Chalmei-s 
Manufacturing  Co.,  50  Church  St. 

Walter  A.  Funk,  mining  engineer, 
has  gone  from  Idaho  Springs,  Col.,  to 
Tola,  Kan.,  where  he  will  be  engaged 
in  oil  geology  work  with  Dr.  H.  B. 
Patton.     His  address  is  now  lola,  Kan. 

H.  V.  Hansen,  of  Hamilton  &  Han- 
sell,  Stockholm,  Sweden,  and  New 
York,  investigated  the  magnetic  sepa- 
ration plant  of  the  Mesabi  Iron  Co.  on 
the  eastern  Mesabi  Range  during  the 
week  of  Jan.  10. 

E.  E.  Berliner  and  S.  F.  McElroy  have 
severed  their  connection  with  the  Michi- 
gan Smelting  &  Refining  Co.,  Detroit, 
Mich.,  anil  have  formed  Berliner-Mc- 
Elroy  &  Co.  at  1111  Superior  Viaduct, 
Cleveland,  Ohio. 

E.  W.  Wagy,  superintendent  of  the 
Bureau  of  Mines  petroleum  experiment 
station  at  Bartlesvil!.-,  Okla.,  recently 
resigned  to  accept  th.j  position  of  pro- 
duction engineer  with  the  Standard  Oil 
Co.  of  California. 

W.  P.  Wolff,  who  has  been  associated 
with  the  Oliver  Iron  Mining  Co.  at 
Ely,  Minn.,  for  the  last  two  years,  has 
been  appointed  chief  engineer  of  the 
Vermilion  district  for  the  same  com- 
pany. Mr.  Wolff  formerly  wa.s  chief 
engineer  for  the  M.  A.  Hanna  Ore  Co., 
Crystal   Falls,  Mich. 

M.  J.  Kirwan,  recently  in  Japan  for 
a  year  with  the  Nippon  Oil  Co.,  has 
been  assigned  to  charge  of  drilling  and 
production  work  of  the  Bureau  of 
Mines  petroleum  station  at  Bartlesville, 
Okla.     Mr.  Kirwan  was  formerly  state 


oil  and  gas  supervisor  for  the  Cali- 
fornia State  Mining  Bureau. 

S.  R.  Smith,  who  has  been  superin- 
tendent for  the  Ahmeek  Mining  Co.  for 
a  number  of  years,  has  resigned.  He 
is  succeeded  by  Ocha  Potter,  formerly 
superintendent  for  the  Superior  Copper 
Co.  and  efficiency  engineer  for  the 
Calumet  &  Hecla  Mining  Co.  and  its 
subsidiary  mines. 

Charles  H.  Claypool  and  J.  L.  Sul- 
livan, of  Hibbing,  Minn.;  James  Hilde- 
brand,  of  Biwabik,  Minn.;  Thomas  Mul- 
vaney,  of  Crosby,  Minn.,  and  J.  R. 
Boase,  of  Duluth,  Minn.,  are  making  an 
inspection  of  various  furnaces  in  Chi- 
cago and  Sharon,  111.,  Youngstown  and 
Cleveland,  Ohio,  and  elsewhere. 

Miss  Addie  Hughes  is  the  new  clerk 
of  the  House  Committee  on  Mines  and 
Mining.     Miss   Hughes    is   a   native   of 


southeastern  Missouri,  where  she  ac- 
quired a  considerable  knowledge  of  the 
manner  in  which  certain  phases  of  the 
mining  industry  are  conducted.  Since 
her  appointment  to  the  clerkship  of  the 
committee,  she  has  been  acquainting 
herself  with  the  history  of  the  activity 
in  war  minerals  and  the  legislation 
which  grew  out  of  it.  She  also  is 
familiarizing  herself  with  other  phases 
of  mining  legislation  soon  to  come  be- 
fore the  committee. 

H.  H.  Hill,  assistant  superintendent 
of  the  Bureau  of  Mines  petroleum  ex- 
periment station  at  Bartlesville,  Okla., 
who  has  been  with  the  bureau  several 
years  as  chemist  and  specialist  in 
refinery  engineering,  was  appointed 
superintendent  of  the  Bartlesville  sta- 
tion on  Jan.  1,  vice  E.  W.  Wagy,  re- 
signed. 

Harold  A.  I^inke  mining  engineer, 
recently  of  Salt  Lake  City,  Utah,  has 
.iccepted  the  appointment  as  chief  field 
engineer  on  construction  work,  includ- 
ing mills,  plants,  and  tramways,  for 
Cia.    de     Real     del     Monte    v     Pachiica, 


Hidalgo.  Mexico.  He  left  Salt  Lake  City 
on  Jan.  27,  for  his  new  field,  and  his 
family  will  join  him  there  in  April. 

Clyde  A.  Heller,  of  Philadelphia,  Pa., 
president  of  the  Tonopah  Belmont  De- 
velopment Co.,  recently  spent  several 
days  in  Tonopah  inspecting  the  Bel- 
mont mine.  It  is  authentically  reported 
that  Mr.  Heller  is  to  take  the  place  of 
George  Wingfield,  who  is  resigning,  on 
the  board  of  directors  of  the  Tonopah 
Divide  Co.,  at  the  annual  meeting  of  the 
company  on  March  2. 


SOCIETY  MEETINGS 
ANNOUNCED 


The  Canadian  Institute  of  Mining  and 
Metallurgy  will  hold  its  annual  general 
meeting  in  the  Chateau  Laurier  at 
Ottawa,  Ont.,  on  March  2,  3  and  4, 
1921.  The  secretary-treasurer  is  G.  C. 
Mackenzie,  503  Drummond  Building, 
.Montreal,   Que. 

The  national  councU  of  American 
Society  of  Mechanical  Engineers  will 
convene  at  Syracuse,  N.  Y.,  on  Feb.  15, 
instead  of  on  the  12th,  as  previously 
announced.  The  newly  elected  presi- 
dent of  the  society,  Edwin  S.  Carman, 
(if  Cleveland,  Ohio,   will   preside. 

.American     Engineering     Council     of 

F.  .\.  E.  S.  will  meet  at  Syracuse,  N.  Y., 
on  Feb.  14,  instead  of  on  the  11th,  as 
previously  announced.  The  principal 
speaker  will  be  President  Hoover  of  the 
F.  A.  E.  S.,  who  outlines  the  council's 
plan  for  dealing  with  industrial  rela- 
tions and  human  waste  as  affecting  the 
present  host  of  unemployed. 


OBITUARY 


Benjamin  Bowden  Lawrence,  consult- 
ing mining  engineer,  of  New  York  City, 
died  there  on  Jan.  21,  after  a  short  ill- 
ness, at  the  age  of  sixty-three.  Mr. 
Lawrence  was  graduated  from  the 
Columbia  Univei-sity  School  of  Mines 
in  1878,  and  early  took  up  mining  in 
Gilpin  and  Summit  counties.  Col.  After 
a  few  years  he  opened  a  consulting  of- 
fice in  Denver,  Col.,  and  had  carried  on 
consulting  work  ever  since.  Some 
years  ago  Mr.  Lawrence  returned  to 
his  native  state  and  began  consulting 
practice  in  New  York  City.  At  this 
time  he  became  interested  in  Cuban 
copper  properties  and  in  the  gold  fields 
of  eastern  Oregon.  Me  became  a  di- 
rector in  the  Horn  Silver  Mining,  the 
Utah  Metal  &  Tunnel,  and  the  Cornu- 
copia Mines  companies  of  Oregon  as 
well  as  a  number  of  others.  In  1909 
('olumbia  University  conferred  on  him 
( he  honorary  degree  of  master  of 
science,  and  several  years  ago  he  was 
(lected  a  trustee  of  that  university.  Mr. 
Lawrence  was  a  member  of  the 
A.  I.  M.  E.  and  of  the  Mining  and  Metal- 
lurgical  Society  of  America. 
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Leading  Events 


Conkling  -  Coalition   Lawsuit 

Involves  Interesting  Point 

Do   Monuments   or   Wording   of   Patent 

Define  Claim? — Case  Before 

Supreme  Court 

The     litigation     between     the     Silver 
King  Coalition   and  the   Conkling   min- 
ing companies,  of  Park  City,  Utah,  now 
drawing  to   a  close,   arguments  having 
been   concluded   on   Jan.    19   in   the   ap- 
peal   of   the    former   before    the    U.    S. 
Supreme    Court,    brings    up    the    inter 
esting    point    as    to    whether   a    mining 
claim  is  defined  by  the  wording  of  the 
patent  issued  by  the  Government  or  by 
the    monuments    on    the    ground.      The 
case  involves  the  ownership  of  ore  al- 
leged  to    have    been    taken    out    by    the 
Coalition     from     the     Conkling     claim 
jointly   owned    by    the    two    companies 
(three-quarters    by    the    Conkling    and 
one-quarter    by    the    Coalition).      The 
Conkling  claim  is  defined  in  the  patent 
as  having  a  length  of  1,500  ft.,  whereas 
as   set   forth   by   the   attorneys   for  the 
Coalition,  it  is   ofiicially  surveyed   and 
monumented     as     being     1,364     ft.     in 
length.      The    Coalition    maintains    that 
practically    all    of   the    ore    mined    was 
taken  from  beneath  the  surface  of  the     ■ 
135i-ft.    strip    forming    the    difference 
between    the    length    of    the    claim    as 
monumented   and   as  given   in  the   pat- 
ent  issued   and   that  the  disputed   strip 
belonged     to    itself,     having    been     ac- 
quired   by    transfer   from    the    Belmont 
mining  company  prior  to  the  extraction 
of  any  ore;  also  the  Coalition  claims  the 
ore    as    being    on    the    Crescent    fissure 
which     apexes     on     adjoining      claims 
owned   by   it. 

When  suit  was  brought  by  the 
(  onkling  company  before  the  trial  court 
in  Salt  Lake  City,  Judge  John  A.  Mar- 
shall presiding,  decision  was  rendered 
in  favor  of  the  Coalition.  The  circuit 
court  of  appeals,  upon  the  appeal  by 
the  Conkling,  reversed  this  decision 
and  awarded  the  Conkling  a  judir- 
ment  for  .?r,70,000.  Then  followed  the 
appeal  by  the  Silver  King  Coalition  to 
tn<  U.  S.  Supreme  Court,  the  argu- 
->H"nt.s  in  which  have  just  been  con- 
;•"'»■''•  The  Conkling  company  takes 
'-  y-ew  hat  the  boundaries  of  the 
•"nklmg  claim  are,  until  altered  by  a 
dcree    of    ,.„u,,,    ,„    ,,,^    ^  i 

Land  Of  ,ce  patent,  an.l  .lenies  the  claim 

theVv  ""r  '"  '^'^  "'•'•-  through 
the  Cres<ent  fissure  system.  The  .k-- 
<-.M.on  of  tlie  Supreme  Court  is  awai  ed 
with  much  interest  both  in  rega,  '„ 
"'<•   possible   establishment    of  „    ruling 


WEEKLY  RESUME 
With    the    exception    of    the    V.    .<; 
Steel     Corporation's     subsidiary,     the 
Oliver  Iron  Mining  Co..  all  operators 
on    the    Lake    Superior    iron    ranges 
have  reduced  wages  IS  per  cent.     In 
MiiiiKsota    a    proposal    to    put    state 
iiunenil  lands  on  the  market  has  been 
iiKidi  .  tind  plans  for  leasing  are  beiiiri 
worked  out.      The  Chateaugay  Ore  rf 
Iron  Co..  in  Xew  York,  ftos  .^hut  down 
owing    to   the   deiiression  in   the    iron 
industry.       Three    lawsuits    involving 
iniinng   property    have    drawn    atten- 
tion recently:    The  Rico  Consolidated 
-Mining   Co.,   at   Rico,    Col,   has    toon 
Its    apex  suit   from    the   Rico   Argen- 
tine    Mining    Co.       Arguments     were 
concluded  last  month  in  the  Conkling- 
Silver  King  Coalition  case,   in    Utah, 
and    the    decision    is    awaited     with 
interest.    In  the  case  of  the  Bhtestoiie 
-Vinmg  rf  Milling  Co.,  in  Nevada,  the 
recent    demui-rer    was    overruled     bii 
the  court.     The  Westei-n  Pacific  Kail- 
road   Co.   has  cut  its  freight   rate   on 
ore  to  Utah  smelters  and  other  road.y 
have  followed  suit.      In  Mexico,   the 
govern7nent  has  appointed  a  commi.s- 
sion  to  inquire  into  the  cau.ie  of  lii, 
faihiir  of  the  .Xotol  dam   at  Paehnea 
last  mouth. 


or  precedent  for  the  definition  of  claims 
v^hen  future  controversies  arise  and  on 
account  of  the  large  sum   involved. 


Cleveland-Cliflfs  Iron  Co.  Reduces 
Wages  15  Per  Cent 

The  Cleveland-Clifl's  Iron  Co.  reduced 
wages  l.--.  per  cent,  efl'ective  '  Feb.  1 
This  reduction  will  efl'ect  the  follow- 
ing mines  on  the  Mesabi  Range:  The 
Meadow- Fowler  at  .'Aurora,  the  Wade- 
Helmer  at  Kinney,  the  Boeing  mine  at 
Hibbing.  the  Crosby  mine  at  Nash- 
wauk,  and  the  Hill-Trumble  mine  at 
Marble. 


Blue-Sky   Law  Substitute   Drawn 
in  Northwest 

The  .N'orthwest  Mining  Association, 
with  headiiuartera  nt  Spokane.  Wash., 
has  directed  the  preparation  of  a  "pro-' 
posed  Washington  Securities  Act."  It 
is  planneij  to  present  this  to  the  Leg- 
islature as  a  substitute  for  the  so- 
called  "hlue-sky"  law  now  up  for  con- 
siderati.m.  Its  sponsors  .say  that  if 
enacted  into  law  it  will  alford  protec- 
tion to  the  investor  without  injuring 
legitimate  constructive  elfort.  The 
measur..  is  to  be  laid  before  the  east- 
<  rn    Washington    delegation. 


Minnesota  Mineral  Lands  May  Be 
Put  on  Market 

Senate  Interim  Commission  Formulates 

Plans  for  Leasing  of  State-Owned 

Iron  and  Peat  Areas 

Findings  of  a  special  interim  com- 
mission of  the  Minnesota  Senate  ap- 
pointed two  years  ago  to  investigate 
facts  relating  to  deposits  of  iron  and 
peat  on  lands  owned  by  the  state  were 
presented  to  the  Senate  Jan  26.  The 
State  of  Minnesota  owns  many  thou- 
sands of  acres  of  so-called  school  and 
swamp  lands  on  the  iron  ranges  and 
peat  areas  of  the  northern  part  of 
the  state,  upon  little  of  which  exten- 
sive exploration  or  development  has 
been   done. 

The  commission  recommends  that  an 
extensive  soil  and  geological  survey 
be  made  at  once  and  formulates  a  com- 
plete mineral-leasing  bill  which  it  be- 
lieves will  effect  speedy  and  proper  ex- 
ploration, leasing  and  development  of 
these  lands.  The  report  is  signed  bv 
Senators  F.  E.  Putnam,  J.  D.  Sulli'- 
van,  George  N.  Sullivan,  Ole  Sagang 
and  A.  J.  Rockne. 

As  regards  the  probable  iron-bearing 
lands  the  principal  recommendations  of 
the  committee  are: 

1.  That  such  lands  should  be  classi- 
fied into  the  following  divisions:  Lands 
likely  to  have  direct  shipping  ore; 
lands  likely  to  have  ores  of  a  wash 
character,  lands  containing  magnetite 
ores  needing  beneficiation,  and  land 
containing  iron  ores  or  ore  material 
where  a  combination  of  two  or  more 
of  the  foregoing  processes  m;iy  be 
necessary. 

2.  That  all  jiermits  for  leasin-  of 
mineral  lands  be  put  up  at  public  sales 
by  the  state  auditor  at  specificii  inter- 
vals. 

.3.  Prospective  mineral  lands  should 
be  divided  into  units  not  to  exceed  two 
government  subdivisions  per  claim,  ag- 
gregating eighty  acres. 

4.  Bids  to  be  on  the  amount  ol" 
royalty  per  ton  per  claim  above  the 
minima  .set  out  in   the  lease  law. 

•''.  That  there  should  be  a  prospecting 
permit  good  for  one  year  with  a  lee 
of  perhai)s  $,"iO.  providing  fiu-  regular 
assessment  work,  reports  to  the  auditor 
and  the  splitting  with  the  stTte  of  every 
sample    taken    in   exploration    work. 

6.  The  lease  should  run  for  fifty 
years,  with  provisions,  in  addition  to 
the  usu.'il  re<iuireiiieiil>.  for  (a)  fur- 
nishing full  plans  for  o|i(iiirig  and  oper- 
ating the  mines,  (lii  i.snving  to  the 
slate    use    of    the    son'.uc    except    lliuL 
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portion  reasonably  necessary  in  the 
work  of  operating  such  mines,  (c)  a 
royalty  payment  on  the  iron  content 
of  the  crude  ore,  designating  a  basis 
for  determination  of  the  grade  of  the 
crude  ore,  but  leaving  the  details  to 
be  worked  out  between  the  operator 
and  the  state  auditor  so  as  to  meet 
the  varying  conditions  at  the  several 
mines,  (d)  a  minimum  annual  output 
sufficiently  large  to  encourage  opera- 
tions and  discourage  holding  the  prop- 
erty as  a  reserve,  and  yet  small  enough 
to  permit  ^he  operator  to  suspend  oper- 
ations during  poor  market  times  with- 
out endangering  his  lease;  the  royalty 
paid  when  no  ore  was  removed  to  be 
considered  as  advance  royalty,  pro- 
vided the  excess  ore  was  shipped  within 
a  period  of  three  or  five  years,  and  (e) 
all  assignments  of  interest  in  such 
leases  to  be  filed  for  record  with  the 
state  auditor. 


Merger  of  United  Silver  Copper 
With  Copper  King  Proposed 

Plans  for  the  consolidation  of  the 
United  Silver  Copper  Mining  Co.  and 
the  Copper  King  Mining  Co.,  which 
own  contiguous  claims  near  Chewelah. 
forty-three  miles  north  of  Spokane, 
Wash.,  on  the  basis  of  an  issue  of 
1,800,000  shares  of  new  stock  at  a  par 
value  of  2.5c.  per  share,  were  presented 
to  stockholders  of  the  United  Silver 
company  at  a  meeting  held  recently. 
The  United  company  has  been  in  oper- 
ation the  last  fifteen  years,  and  has 
produced  $2,000,000  in  silver  and  cop- 
per ore  and  paid  $140,000  in  dividends. 
It  is  incorporated  for  $1,000,000.  The 
Copper  King  has  a  large  deposit  of  jow- 
^rade  copper  ore. 


Northwest  Lead  Co.  Opens  Office 
in  Spokane 

The  .Northwest  Lead  Co.,  of  Seattle, 
Wash.,  in  which  the  Bunker  Hill  & 
Sullivan  Mining  Co.  recently  acquired 
a  heavy  interest,  has  opened  offices  in 
the  Paulsen  Building,  Spokane,  Wash., 
which  it  will  occupy  jointly  with  the 
Bunker  Hill  &  Sullivan  Co. 

Frank  Smith,  smelter  director  of  the 
Bunker  Hill  company,  is  vice-president 
'.f  the  lead  <ompariy.  The  latter  com- 
pany, the  interests  of  which  Mr.  Smith 
will  look  after  in  this  territory,  uses 
Bunker  Hill  &  Sullivan  pig  lea<l  and 
manufactaroH  a  wjijc  variety  of  lead 
productii. 


Western  I'acidr  Cuts  I'Veif^ht 
to  I  tah  Smelt  t-rs 

The  WcHt<Tn  Paclflc  Riiilr');id  Co.  hu8 
announced  a  Kencrul  reduiiinn  in  rates 
on  ore  from  all  points  iii  .\'fvada  on 
its  line  to  the  Utah  smelti-rK.  Other 
lini-1  also  have  announced  n-duntion 
8p<''ific  ptiints  were  given  in  Iruffi.- 
bulli-tin  No.  11  on  ore  from  Eaiit  Ely, 
where  n  reduction  of  $1.75  n  ton  wiim 
niiniecJ;  from  I.ane,  $1,721  per  ton,  and 
Irom  Ruth  and  KInilierley,  $1.70  per 
ton,  all  on  »hipments  movjnif  to  Mur 
'•'■y,  Utnh, 


Rico  Apex  Suit  in  Colorado 
Decided 

Court  Finds  in  Favor  of   Rico  Argen- 
tine Co.,  Plaintiff 

The  case  of  Rico  Consolidated  Min- 
ing Co.  vs.  Rico  Argentine  Mining  Co., 
an  apex  suit  for  the  recovery  of  ore 
alleged  to  have  been  removed  from 
the  plaintiff's  territory,  has  been  de- 
cided in  favor  of  the  plaintiff.  Judge 
W.  N.  Searcy,  of  the  Sixth  Judicial 
District  Court  of  Colorado,  held  that 
the  trespass  was  not  willful.  Dam- 
ages were  awarded  amounting  to  $29,- 


Dolly  Varden  Holds  Up  Silver 

Output  of  Province 

New     Power     Plant     Almost     Ready — 

Development  of  Wolf  Group 

I'lanned 

By  Robert  Dunn 

Contrary  to  general  expectations, 
and  notwithstanding  the  comparative 
inactivity  of  the  Slocan  mining  camps 
during  1920  owing  to  labor  trouble,  the 
official  estimate  of  the  mineral  pro- 
duction of  British  Columbia  for  the  last 
year  indicates  that  there  will  be  a 
slight  increase  in  the  output  of  silver. 
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946  against  the  Rico  Argentine  Mining 
Co.  and  $7,346  against  the  Marmatite 
Mining  &  Milling  Co.,  lessee  of  the  de- 
fenilant.  The  judgment  represents  the 
net  value  of  about  .''>,000  tons  of  ore. 
The  decision  is  based  on  the  assumption 
that  the  ore  deposits  in  controversy 
were  formed  by  east -west  fissures  rather 
than  by  the  Blackhawk  fissure,  thus 
reversing  theories  held  by  mining  men 
regarding  the  geology  of  the  camii. 
The  decision  may  affect  claims  held  liy 
other  companies  operating  in  the  neigh 
borhood. 

Northern  I'acilic,  (Jreiil  Northern  atid 
Oregon-Washington  railroads  lowered 
freight  rates  Feb.  1  on  low-grade  ores 
from  the  fVi-ur  d'Alenes  district, 
Idaho.  The  action  wait  taken  V(dun 
Inrily  by  the  riiilwny  lines,  and  follows 
iinilar  action  in   Montana. 


In  1919  there  was  a  production  of 
.•i,403,119  oz.,  valued  at  $3,592,673,  and 
the  1920  production  is  placed  at  3,404,- 
926  oz.,  with  a  value  of  $3,265,324.  It 
will  be  noted  that  the  fall  in  the  price 
has  affected  the  valuation  materially. 

One  of  the  chief  reasons  for  this  is 
the  proiiuction  of  the  Dolly  Vnrden 
mine  at  Alice  Arm.  This  property  pro- 
<luced  1,170,000  oz.  of  silver  from  Sept. 
I,  1919,  to  Sept.  30,  1920.  From  the 
lime  the  management  secured  its  staff, 
technical  and  non-technical,  and  got  its 
plant  in  lirst-clnss  runiiing  order,  until 
Mlxiut  a  month  ago,  operations  have 
proceeded  continuously  at  a  pace  that 
taxed  facilities  almost  to  capacity.  Be- 
I  ause  of  the  exigencies  of  the  winter  it 
has  been  necosgary  to  close  down  the 
property,  but  It  is  expected  that  work 
will  be  resumed  on  the  same  scale  as 
heretofore  as  goon  as  weather  permits. 
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Overrule  Demurrer  in  Bluestone 
Lawsuit 

In  the  suit  of  Martin  J.  Heller  vs. 
Joseph  R.  Delamar,  in  which  the  prop- 
erty of  the  Bluestone  Mining  &  Smelt- 
ing Co.,  at  Yerington,  Nov.,  is  involved, 
Judge  Moran,  of  Reno,  has  handed  down 
a  decision  overruling  a  demurrer  on 
all  grounds,  with  the  exception  of  a 
subdivision  of  one  section  in  the  com- 
plaint which  was  stricken  out  on 
motion.  The  suit  is  for  $300,000,  which 
Heller  claims  is  his  share  of  the  Blue- 
stone  property  under  an  agreement 
entered  into  by  himself  and  Delamar 
when  the  company  was  organized, 
whereby  he.  Heller,  was  to  receive  one- 
twentieth  interest  in  each  claim  and  .5 
per  cent  of  the  capital  stock.  In  ad- 
dition to  the  5  per  cent  interest  in  the 
property,  which  Heller  says  is  worth 
$6,000,000,  he  claims  5  per  cent  of  all 
the  profits  since  1905.  The  Bluestone 
Mining  &  Smelting  Co.  was  made  de- 
fendant on  the  death  of  Delamar. 


COMPRES.<OR   BUILDING   AXD  LOWER  TRAMWAY   TERMINAL   AT   DOLLY 
V.\RDEX   MINE.   BRITI.SH    COLUMBIA 


r 


The  railway  from  Alice  Arm  at  the 
seaboard  to  the  Dolly  Varden  mine  is 
now  complete.  A.  J.  T.  Taylor,  man- 
aging director,  has  announced  that  the 
certificate  of  approval  for  operation  has 
been  granted  by  the  Minister  of  Rail- 
ways. 

From  the  same  source  comes  the 
information  that  three  orebodies  have 
been  discovered  on  the  No.  5  tunnel 
level,  which  is  230  ft.  vertically  below 
the  lowest  present  workings,  and  that 
another  orebody  has  been  found  on  a 
continuation  of  the  workings  up  the 
hill.  200  ft.  distant  from  the  highest 
upper  workings. 

It  IS  planned  to  drive  a  lower  tunnel 
from  the  railway  level,  which  will  be 
known  as  No.  6.  and  which  is  about 
340  ft.  vertically  below  No.  5.  The 
management  expects  to  be  shipping 
from  these  lower  levels  next  season. 

As  to  development,  it  is  stated  that 
about  1..500  ft.  of  tunneling  will  be  done 
at  the  Wolf  mine,  situated  a  short 
distance  north  of  the  Dolly  Varden  and 
on  the  Kitsault  River.  This  is  expected 
to  prove  up  a  large  tonnage  of  ship- 
ping ore.  A  500-hp.  hydro-electric 
plant  is  almost  ready  for  operation, 
and  with  its  completion  the  properties 
will  be   fully  equipped. 


Mr.  Gains  succeeds  F.  C.  Wallower, 
manager  of  the  Golden  Rod  M.  &  S. 
Co.,  who  was  offered  the  honor  of  suc- 
ceeding himself  but  declined.  Under 
Mr.  Wallower's  leadership  the  organ- 
ization has  enjoyed  a  successful  year, 
and,  despite  the  slump  in  the  zinc-min- 
ing industry,  is  considered  stronger 
now  than  at  any  time  in  the  past. 
Through  its  roads  department  it  has 
collected  and  spent  during  the  year  an 
average  of  not  far  from  $2,000  a 
month  toward  road  maintenance  in  the 
district,  and  it  also  has  continued  its 
financial  support  for  the  continued  oper- 
ation of  the  Picher  Hospital,  which 
otherwise   would   have   been   closed. 

Mr.  Gaines,  one  of  the  popular  oper- 
ators of  the  field,  who  has  taken  a  deep 
interest  in  the  Tri-State  organization 
since  it  was  started,  was  formally  in- 
ducted into  office  on  Jan.  26. 


Northwestern  Smelters  Shipping 
Metal  via  Panama  Canal 

Five  hundred  tons  of  Montana  cop- 
per and  1,000  tons  of  pig  lead  from 
the  Coeur  d'Alene  district,  Idaho,  were 
loaded  last  week  in  Seattle  for  ship- 
ment to  New  York  via  the  Panama 
Canal.  Several  shipments  of  copper 
have  already  passed  through  the  port 
of  Seattle,  but  this  is  the  initial  ship- 
ment of  pig  lead  from  the  Bunker 
Hill   Smelter  at  Kellogg,  Idaho. 

It  was  recently  announced  at  Butte 
by  the  Copper  Export  Association  that 
plans  had  been  made  to  ship  metal  to 
England  via  Tacoma  and  Panama.  It 
is  said  that  this  will  be  slightly  cheaper 
than  shipping  to  Eastern  seaboard. 


Kennecott  produced  10,599,480  lb. 
copper  in  December  (including  Braden's 
output),  as  against  11,146,000  in  No- 
vember. 


Branch  of  Zinc  Institute  Chooses 
President 

Past  Year  Successful   for  Organization 
in  Spite  of  Market  Conditions 

-■V.  M.  Gaines,  general  manager  of 
the  Kanok  Metal  Co.  in  the  Joplin 
district,  was  elected  president  of  the 
Tri-State  branch  of  the  American  Zinc 
Institute  at  a  meeting  of  the  directors 
held  Jan.  25.  H.  T.  Hornsby  and  Lee 
L.  Filliu.s  manager  of  the  Anna  Beaver 
Mining  Co.,  were  named  vice-presidents 
and  Richard  Jenkins  was  chosen  secre- 
tary-treasurer. 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Little  Hope  for  Further  Relief 
Legislation 

War     Mineral     Awards     Recommended 

During  Week  Over  $50,000— Justi- 

nicum  Case  Reconsidered 

Practically  no  chance  remains  of 
liberalizing  the  War  Minerals  Relief 
Act  at  this  session  of  Congress.  It  is 
doubtful  if  the  incoming  Congress 
would  authorize  legislation  broadening 
the  existing  statute.  The  bare  possi- 
bility exists  of  securing  action  on  the 
Senate  bill,  which  allows  an  appeal  to 
the  Court  of  Claims  and  to  the  U.  S. 
Supreme  Court.  That  bill  has  passed 
the  Senate  and  has  been  reported  fa- 
vorably by  the  House  Committee  on 
Mines   and  Mining. 

Awards  aggregating  $50,348.03  were 
recommended  by  the  War  Minerals  Re- 
lief Commission  during  the  week  ended 
Jan.  22.  The  awards  were  as  follows 
(the  name  of  the  claimant,  the  min- 
eral, the  amount  recommended  and  its 
percentage  relationship  to  the  amount 
claimed  are  shown):  W.  Bulakn, 
chrome,  $160,  26  per  cent;  Ashby,  Long, 
Staples  &  West,  manganese,  $1,596.39, 
26  per  cent;  Philipsburg-Chicago  Man- 
ganese Syndicate,  manganese,  $2,853.65, 
47  per  cent;  A.  E.  Westover,  chrome, 
$1,156.66,  30  per  cent.  In  addition,  a 
number  of  claims  were  reconsidered 
and  awards  made.  In  the  case  of  the 
Kromore    Co.    $2,645.50    was    awarded 


Aug.  7.  An  additional  $973.82  is  now 
allowed.  In  the  claim  of  B.  Muscatelli, 
which  had  been  disallowed,  an  award 
of  $111.43,  or  13  per  cent  of  the 
amount  claimed,  was  recommended. 
The  Needles  Mining  Co.  was  awarded 
$4,561.66  on  Oct.  27.  An  additional 
$4,446.92  now  has  been  awarded.  The 
claim  of  Paul  J.  Harding,  which  had 
been  disallowed,  was  reconsidered  and 
an  award  of  $213.14  was  recommended. 
This  is  1  per  cent  of  the  amount 
claimed.  The  claim  of  the  Cia.  Minera 
de  Justinicum,  S.  A.,  was  disallowed 
Sept.  29,  1919.  On  reconsideration  an 
award  of  $38,836.02  was  recommended. 
This  was  39  per  cent  of  the  amount 
claimed. 


Tariff  on  Limestone  Proposed 
in  Amendment 

Limestone  and  lime  products  are 
deemed  by  Senator  Jones,  of  Wash- 
ington, to  be  the  proper  subjects  of 
emergency  tariff  legislation.  He  has 
introduced  an  amendment  to  the  Emer- 
gency Tariff  bill  providing  the  follow- 
ing duties:  Lime  in  cooperage,  50c. 
per  100  lb.,  gross  weight;  lime  in  bulk, 
30c.  per  100  lb.;  hydrated  lime,  40c. 
per  100  lb.,  gross  weight;  limestone, 
broken  or  crushed  in  bulk,  15c.  per  100 
lb.;  ground  limestone  in  bags,  7|c.  per 
100  lb.,  and  ground  limestone  in  bulk, 
5c.  per  100  lb. 


Boron  Deposits  Should  Be  Under 
Leasing  Act,  It  Is  Thought 

Proposed   Also  To  Include  Gilsonite   in 

Bill  Introduced  by  Representative 

Mays,  of  Utah 

Bills  intended  to  bring  deposits  of 
boron  minerals  under  the  terms  of  the 
general  Mineral  Land  Leasing  Act 
have  been  reported  favorably  to  the 
Senate  and  to  the  House  by  their  re- 
spective committees  on  Public  Lands. 
The  Secretary  of  the  Interior  recom- 
mends this  legislation,  as  colemanite 
and  priceite  do  not  come  under  the 
provisions  of  the  leasing  act.  The 
borates  of  potassium  and  sodium  come 
under  the  act,  but  the  minerals  from 
which  borax  is  derived  are  the  borates 
of  calcium.  The  secretary  calls  atten- 
tion to  the  fact  that  the  boron  deposits 
are  so  closely  allied  with  the  sodium 
minerals  that  are  covered  by  the  leas- 
ing act  that  it  is  highly  desirable  to 
include  boron  deposits  under  that  law. 

Representative  Mays,  of  Utah,  has 
introduced  a  bill  providing  for  the  plac- 
ing of  gilsonite  deposits  under  the 
general  Mineral  Land  Leasing  Act, 
Uintahite,  or  gilsonite,  is  a  type  of 
asphalt  which   occurs  in   Utah. 


After  extended  debate  the  Senate  on 
Jan.  14  passed  the  bill  providing  for 
the  incorporation  of  the  United  States 
Fixed  Nitrogen  Corporation. 


News  by  Mining  Districts 


Special  London  Letter 

Metal     .Market     Conditions     Worrying 

Companies   —   Many   Unable   to 

Finance  Carrying   Unsold 

Metal 

By  W.  A.  DOMAN 

London,  Jan.  18 — The  decline  in  the 
price  of  metals  has  greatly  upset  the 
mining  world  on  thi:s  side.  Programs 
of  working  and  extensions  were  drawn 
up  at  a  much  higher  level,  so  that  the 
slump,  accompanied  by  a  lessening 
of  demand,  is  creating  considerable 
anxiety.  Though  the  majrjrity  of  the 
producing  companies  are  ably  man- 
aged, the  position  is  such  that  many  of 
them  lack  the  financial  resources  to 
carry  current  production  and  hold 
ptocks  until  such  time  as  crinsumption 
increases.  These  observations  are  ap- 
plicable to  mining  undertakings  of  al- 
most i-very  class.  In  copper  there  is 
the    -Arizona    Copper    fJo.    as    well    as 


.some  of  the  Australian  mines.  Many 
gold-mining  companies  in  South  and 
West  Africa  and  elsewhere  would  be 
only  too  pleased  if  they  could  issue 
new  shares  or  even  debentures  for 
working  capital  purposes.  The  decline 
in  the  dollar  exchange  this  week  ad- 
ministered a  reminder  to  holders  of 
Kaffirs  that  the  gold  premium  is  an  un- 
stable thing,  and  many  of  the  mines 
have  once  again  been  brought  to  the 
point  where  revenue  is  only  the  merest 
shade  above  working  expenditure.  It 
is  partly  for  this  reason  that  the  share 
market  remains  in  such  a  dull  condi- 
tion; though  it  must  not  be  overlooked 
that  the  "enemy"  shares  in  the  hands 
of  the  Home  and  Union  Government 
are  still  unsold.  The  Transvaal  gold 
output  for  December  was  very  disap- 
pointing, being  only  632,215  oz.  For 
the  last  year  the  total  was  8,153,625 
oz.,  as  compared  with  8,330,091  oz.  in 
1919.  The  companies  seem  to  have 
estimated   that   they   will   receive   about 


£5  15s.  per  fine  oz.  for  their  gold  of  last 
month,  though  in  addition  they  expect 
4s.  per  oz.  profit  on  exchange.  This 
is  exceptionally  good  if  it  be  true. 

At  Broken  Hill  the  position  has  be- 
come serious.  It  is  i-eported  that  in 
consequence  of  the  low  prices  of 
metals  operations  cannot  be  conducted 
at  a  profit.  As  great  hardship  would 
be  caused  by  a  total  cessation,  the 
larger  companies  have  agreed  to  work 
on  a  reduced  scale.  The  story  is  just 
the  same  where  tin  is  concernod,  if  it 
is  not  even  worse.  Take  the  home  in- 
dustry first.  Dolcoath  shares  are 
valued  at  something  like  9d.  each,  and 
there  is  talk  of  reconstruction  with  a 
liability  of  10s.  a  share.  The  directors 
want  at  least  £120,000,  and  it  is  quite 
on  the  cards  that  they  will  ask  share- 
holders to  put  up  £150,000  or  £160,000. 
Rather  than  be  thrown  out  of  work 
men  at  other  Cornish  properties  are 
offering  to  assist  the  finances  by  con- 
tributing from  their  earnings. 
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Very    few    Nigerian    companies    are  British  r  i      k- 

producing   at   a   profit.      The   Northern  .  ^^oiumbia  under  exceptional   handicaps,  including 

Nigeria  (Bauchi)  reconstruction  scheme  Ainsworth— After  negotiations  ex-  ^  ^^°''tage  of  skilled  miners,  a  seamen's 
has  not  yet  been  brought  forward,  be-  *^"<^'ng  o^'er  a  period  of  several  weeks,  s*^"^^,  and  a  difficulty  in  obtaining  ex- 
cause  some  large  shareholders  are  sug-  f'  •^-  Edwards  and  associates,  of  Spo-  P'osives.  During  the  half-year  the 
gesting  that  if  the  hydraulic  scheme  is  Kf"'*'  "^^^^  secured  a  lease  and  bond  on  smelter  ran  only  99J  days,  producing 
postponed  the  company  could  get  along  *  Lakeshore  group  of  claims  from  D.  ^-^^^  ^°^^  o^  blister  copper  from  17,- 
without   additional   funds.     The  Jantar     ^-  Strobeck.  912  tons  of  ore  treated,  of  which  prac- 

is  asking  its  shareholders  to  subscribe  Stewart— T\vo  5-ton  Holt  tractors  *"^^''y  ^  ^^^^  '•ame  from  the  Kalko- 
£25,000  in  five-year  10  per  cent  deben-     have  been  delivered  to  the  Premier  com-  '"'"^"    '^^^  general  manager  esti- 

tures,  repayable  at  a  premium  of  20  P^ny  for  use  between  the  wharf  and  "''**^^  *^^  °^'^  reserves  at  193,500  tons, 
per  cent.  Nine-mile.      Two    large    trailers    have    '^""^^^^^  13,185  tons  of  copper. 

In   normal    times    there    would    be    a     ^^en  ordered. 
fair  amount  of  excitement  in  anticipa-        Trail-Ore  shipments  received  at  the  MEXICO 

t>on  of  the  striking  of  the  reef  in  the     Consolidated   smeTer  durinrtheteek  Sinaloa 

Brakpan    new   area    on    the    Far    East    ended  Jan.  21  totaled  6  6-n  tons      Shin      rh-  i,- v       ^-        c. 
Rand;     today     the     market     is     quite     pers   were   as   follows  ^'  "^^  ^'f  ""dium-Silver  Mine  Being  Ex- 

apathetic.     Results  are  looked  for  any  m;  t        '■  ammed  —  Guadalupe  de   Ids   Reves 

day  now,  and  if  satisfactory  will  supply     .,         "  Location         Wet  Tons  Suspends;  Also  Copala  Company 

a  much-needed  fillip  to  Brakpan  shares,     ^"/rea^s'e*^''"'     '^'''''''''^^^ 112        Mocoritc^The  Palmarito  Leasing  Co 

Erratic  movements  have  taken  place     North    Stir  !>-    k     ,  '"  *^^  Mocorito  district,  has  started  ex- 

m    Esperanzas    again.      A    recent    de-     Kdise  ^TZ'^''. ^^    t^"«'^«    development.      Its    purposely 

velopment  cablegram  showed  values  on  f^[herL„.  „  ^ake  Windermere,  32  to  sink  vertical  shafts  to  get  under  the 
the  Descubridora  vein  on  the  5th  level     t^!^^'^''*"''    *     „  main  orebodies.    The  vein  is  90  ft   wide 

to  be  over  £.50  to  the  ton.     As  a  result    S^Xv^min     ^''^""■''" '    -  Peaces,  and  all  work  to  date  has  Sn 

the  price  advanced  sharply,  but  specu-     ^°™P^"-^    """<^^ 6,439    open   cut.     Eventually   the   80-ton  mill 

lators  have  since  taken  their  profits.  \USTR\LI4  '""  ^^  replaced  with  one  of  at  least  500 

In    the    matter    of    copper    the    Rio  alsikalia  ^^^^,  ^^^^^.^^^      ^^^^^  ^.„   ^^   ^  ^^^^ 

linto  IS  again  at  work,  though  the  Mount  Quamby  Gold  Strike  Draws  At-  power  unit  with  wood  for  fuel  Thi* 
principal  output  of  this  extensive  prop-  tention  —  Cobalt  Ore  From  Clon-  is  an  enormous  silver  deposit  carrying 
erty  i.s  pyrites.     Perhaps  the  principal  <^'""''y  F'^-'d  Shipped  to  London  about  12  oz.  per  ton,  and  the  ore  is  suit 

individual    producer   of  the   metal    out-  F,;„„  o„r  .^i>,  cai  Con:s,>„nd,nt  ^ble  for  cyaniding. 

UnLn    Mintrr^'drHS'Sanga  ^in'  k  «"^''^"^-  °^'-  ^^"^^^-^   ■"*--*  -  ''"'"'^r^.^  Chichi  mine  is  being 

which    the   Tanganyika    Concession;    is  ^f"^  *="^'".'"  '^'  "'^^^'  """'^  *"  the  examined  by  Stanley  A.  Spellmeyer,  for 

so    largely    interested       The    renort    of  ^loncurry  district.     Over  a  dozen   men  ??■  H-  Townsend  and  associates,  of  New 

the  latter  covering  the  eighteen  month,  \^«/'"P>oy«'  o"  the  holding,  and  two  \°f.^    This  is   an   old  silver  producer 

to    June   30    last   is    issued    todav       It  '^^^^'  ^^''^  ^^"^  ^""I^'  °"^  *"  «  ^<^Pth  ^^^  years  ago  out  of  which  a  large 

shows    that    in    1919    ?hp    tnf.l     ^'^     I  °*  ^^  «■   ^n^   ^^^  «ther  down    120  ft.,  'l"antity   of   silver-lead   ore   was    taken 

was  23,004  tons  of  the  metel   LT  in^t  ^'^^  ^  ^"""^  '°'^^  «"  ^^^  ^^''^  ^^0™  the  «"''  ^''l^^^  ^y  pan  amalgamation.    The 

year    about     19  000    tons      two  Iw  '"'■*^^^-     ^"  "'^  ^^^^^  ^^^ere  most  of  P^'^P^^^V   was   abandoned   about    thirty 

strikes    in    the    countrv    hUi.T             >  ^^^  '^"^'^  '«  being  done  a  level  is  being  -^'^^''^  ^^?'.  °"  account  of  depth  and  con- 

a  cessat  on  of  operations  in  the  iXr  '^"^•^"  «'  ^  '^^P^'^  «*  112  ft.     An  ore^  -''"-*  high  mining  costs.     It  was  ac- 

period.     The  fuH  canacTtv  of  tL  tt  ^ody  has  so  far  been  developed   5  ft.  ^""■'^''  ^S^'"  t'^'o^sh  denouncement  by 

Miniere  plant  is  4o'oortons  aLualTv"  t"  '""'''''  '^'^''^^  approximately  4  to  'J^-^^^'"'"'  ^1!'"^  "^^  J'"^'^'  '"  '^^^• 
Hitherto  only  the  Ch  erade Tp  h  J"  ^  per  cent  metallic  cobalt.  A  50-ton  lot  ^mce  then  ore  has  been  found  to  contain 
been  treated  A  concentrator  for  Z  °^  ""^  '^  """'  ^''""^  ^^"'  *»  London  for  '•on^'derable  vanadium  in  the  form  of 
treatment  of  the  lo?v  .  .?  ^  treatment.  vanadate  of  lead.  There  is  a  twenty- 
large  scale-4,000  ons  of  ore°a' dav  ^  «  ?.^'  ''•"'*  '^'''°''"''  '"  ^^e  Cloncurry  l°J!  concentrator  on  the  property  cap- 
is  now  approaching  completion  and  U  field  ,s  attracting  much  attention.  The  «ble  of  making  concentrates  carrying 
expected    to    start    work     "th            ,  ^'^'^    '•«"<"''    ^1°""*    Quamby    has    been  ^^out    11    per   cent   V.O. 

part   of    this  Tear-      The    compan'v     i^    '""^''   ""''  "■   ^'^''''P^-  '  -'"'"^  -^i"    ■    ?.'  I'f'"  '"T  '^  '  ^'"''^  P^P^^^^' 

will  be  seen,  is  a  formidable  Pn^rfJif  "^'""  °"   '^e  staff  of  a   Bendigo    (Vic-    '"   ^^e  Culiacan  district,  and  is  under 

to  other  copper  mininecomnanT^^^  *°"""'   ^■"'"P''"^-     Mr.  Phillips,  whose    "Pt'on  for  purchase  by  Dr.  P.  B.  Brooks 

fe  companies.  company    bought    the    mine    from    the    ^"'^  associates.    This  property  has  pro- 

CANADA  original  owners  (Gulliver  Brothers),  has    ''"'^'''^   free-milling   gold   ore   of  a    $12 
said  that  the  show  is  one  of  the  larg-    *^rade  for  a  number  of  years,  and  is  said 

Ontario  est  surface  prospects  in  Australia.   The     '"^  ^ave  large  ore  reserves  of  the  same 

GoIdfieldN,    Ltd.,    .Shareholders   Approve  orebody,  he  says,  is  50  ft.  wide  on  the     ^""ade.     This  is  a  cyaniding  ore  and  is 

Sale  Conditionally — Ftex  surface.     He  added  that   the  geological     "°^^'    being    put    in    condition    to    work 

•Mill   Started  nature  had  not  yet  been  definitely  de-     °"   "    'arge   scale.     This   property   was 

Larder     Lake— A     meetinLr     of     fho  '''^^'^-     ^^ares  in  the  company  paid  up     abandoned    during    the   revolution,    and 

shareholders  of  Goldficlds    Ltd     on  Jan  '?    ""■    '*    '"    ''^P""^^'^-   »"<<    have   been     ^as  not  been  worked  for  eight  ycnrs. 

22  approved  of  the  proposed  sale  of  the  f''"'^"''^'  ^'"''^  "^^'',-    "^he  more  cautious,        Cosala— The    Prieta    mine    is    being 

assets  to  the  Canadian  Associated  Gold  "''^/^■'■'■'  ■*""*  to  know  how  the  samples     worked  by  E.  A.  Montgomery  and  asso- 

fields,  Ltd.,  on  condition  that  the  Asso'  fu-     -r            ■    "^'"^    *'*'''""•      1""    «'^°'"'^     '''"'''*•  ^'■°"'  '^^^  Angeles.     Thi.^  mine  is 

ciated  Goldfields  Mining  Co    turns  over  I        •''t"rmation  the  Mines  Department     said   to  have  extensive  ore  roscrves  of 

Its  assets   to  the  Canadian   Associated  ^f^^V   /"''u  n"^  ""'■'*  '''•'"''h'e  t'colo-    a  silver-load  ore  carrying  about  30  oz. 

Goldfields,  and  that  J.  Y    Murdoch   act  n<l'     ,'      '                  examine  the  field,    silver.     A  thirty-ton  flotation  mill  was 

■ng  on  behalf  of  some  shareholders    is  ■          '    '^"""'   <  "thbert   Co..   operating     installo.l    last    year    but   proved    inade- 

Jillowed  full  access  to  the  books   rei.ort,  '",<^0PI"'r  on  the  Cloncurry  field,  shows     quale,  and  a  new  mill  is  now  being  in- 

and  records  of  the  companies  to  deter  "    P^f  "^  ""*''  *^'*'°°'^  '°'"  """  half-year     stall.-d    with   larger  capacity   and    it   is 

mine  whether  the  propo.sed  basis  of  the  f"''''<l   Aug.  .'n    last.     This   is   the  com-     predicted      that      big      silver      returns 

sale  i.M  n  fair  one.                            "  '^""^  *">•  manager  of  which  stated  the     will    be    shown    on    the    resumption    of 

Herb    Lake— At    »h-.    R„,,                *i.  '■''"'Pa"y  '""''<  Produce  copper  nt  a  cost     operations    with    the    new    mill.     J.    C. 

«hnft  is  down  220  ft   L  i  .k          n  "/  ^^'  P"  *""'  ""'^  ^hile  it  was  nt  work     Bone  is  in  charge  of  operations  at  the 

st«rto,l  Jan    17     Th„rr        .fonnn   '^'"'  ^^^    "^"•■'"■t    '"■''•''    '■""f^''    "^"^^-    than     mine. 

of  milling  ore'm  Jh.  Hump     t!    n  "n"  ''"  "''T""  :'"!  IT'"^   '"  ^"'^"^'^''-  h"-        The  famous  Guadalupe  de  Los  Reyes 

erty  ha.s  been  e  ectricnllT  li.h?/   "^     '  """"•    "    "'"'"'''  ^.   -''P'"'"'"''    "'«t    the     mine,   also   in    the    Cosl.la   district,   has 

eitclncnlly  lighted.  company     operated     during     the     term     been  obliged   to  .suspend  on  account   of 
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the  low  silver  market.     This  is  one  of     coarse 


gold,   including   many   nuggets,    Arizona  has  refused  to  accept  a  cut  of 


S  n"st  faLus  of  the  old  Spa^^^^  were  recov;red  last  month,  working  wages  to  $5.50  a  day  or  shaft  men, 
mines  and  hl^a  history  dating  back  with  pick  and  shovel  only,  the  dirt  $5  for  mmers  and  $4.50  for  muckers 
rut'sOO  year  -    This  property  belongs     being  stored  until  there  is  rain.      _     _       th.s  be.ng  a  drop   of  $1    a  day    wh.ch 


about  300  years.    This  prope    .  ^  -    ,  •  n       ^v.  *i     i     • 

to  the  Spanish  house  of  Francisco  Speaking  generally,  the  outlook  is 
Echeguren,  with  offices  in  Mazatlan  and  not  bright  as  regards  gold  mining.  No 
San  Francisco  Cal  It  has  been  worked  new  capital  has  been  put  in  apart  from 
in  recent  years  by  the  cyanide  and  flota-  the  Callao  Co.,  despite  there  being  sev 
tion  processes,  but  the  combination  of 
deep  mining  and  low  silver  market 
has  made  it  necessary 
temporarily. 

The    Copala    company,   belonging    to 


eral  new  prospects  of  considerable 
promise.  The  chief  obstacles  to  de- 
to  suspend  velopment  of  the  district  have  always 
been  the  want  of  good  transport  facili- 
ties;  namely,   roads   and   the  high   cost 


Charles  Butters  and  associates,  has  also  of  the  inefficient  labor.  Freight  to  the 
been  compelled  to  suspend  on  account  mines  costs  at  present  $80  per  short 
of  the  value  of  foreign  silver.  This  is  ton.  The  high  cost  of  power  may  also 
supposed  to  be  one  of  the  big  silver  be  included.  Corporations  with  capi- 
deposits  of  Mexico,  and  is  said  to  have  tal  sufficient  to  overcome  these  diffl- 
a  500-ton  mill  which  was  without  equal  culties  are  required, 
in  completeness  at  the  time  it  was  built 
about  twelve  years  ago. 

The  Nuestra  Seiiora  mine,  in  Cosala, 
is  operating  at  full  capacity.  This  is  a 
large  silver-lead  property  belonging  to 
San  Francisco  capitalists.  E.  H.  Hoag 
is  manager.  The  company  is  operating 
a  100-ton  flotation  mill. 


Hidalgo 

Commission  Cause  of  Dam  Failure 
at  Pachuca 

Pachuca — Since  the  breaking  of  the 
Xotol  dam,  inundating  several  of  the 
contiguous  mines  and  flooding  the  coun- 
try around,  causing  the  death  of  over 
one  hundred  persons,  numerous  letters 


GUIANA 

About  30,000  Tons  of  Bauxite  Shipped 

From   Demerara   to   U.   S.   Last 

Year 

In  British  Guiana  the  bauxite  crush- 
ing and  drying  plant  of  the  Demerara 
Bauxite  Co.,  Ltd.,  was  completed  and 
put  into  operation  last  fall  and  a  small 
tonnage  of  bauxite  was  shipped  to  the 
United  States.  During  the  summer 
shipments  of  undried  ore  were  made, 
but  in  the  late  fall  several  cargoes  of 
dried  ore  were  shipped.  The  com- 
pany's plant  is  situated  at  Mackenzie, 
about  fifty  miles  inland  from  George- 
tovvTi,    and    mines    are    being   operated 


and   petitions  have   been  forwarded   to     near  that  place.     A  total  of  about  30,- 


Mexico  City  accusing  the  Maravillas 
Mining  Co.  as  responsible  for  the  catas- 
trophe. President  Obregon  has  named 
a  commission  of  engineers  to  study  the 
accident  to  determine  the  cause. 

VENEZUELA 

Outlook   Poor   for   Gold   Mining    in 
Venezuelan  Guiana 

There  was  no  progress  of  importance 
in  gold  mining  in  Venezuelan  Guiana 
during  the  last  year.  The  Callao  Co. 
started  crushing  after  being  stopped 
since  1914,  but  again  stopped  owing  to 
want  of  development.  The  Goldfields  of 
Venezuela  continued  to  produce  on  a 
small  stale,  most  of  their  attention 
being  centered  on  development.  The  Bot- 


000  tons  of  bauxite  was  shipped  from 
British  Guiana  to  the  United  States 
during  1920. 

Construction  work  was  continued 
during  the  year  on  the  crushing  and 
drying  plant  of  the  Surinaamsche  Baux- 
ite Maatschappij  at  Moenge,  Dutch 
Guiana,  about  100  miles  inland  from 
Paramaribo.  Bauxite  deposits  near 
this  place  are  being  opened  up,  but 
no  ore  has  been  shipped  from  them  up 
to  the  present. 

ARIZONA 

Copper    Queen's    Southwest    Shaft 

Completed  to  Surface 
Bisbee — Pumping  equipment  has  been 
installed  on  the  1,800  level  of  the  Calu 


also  applies  to  mill  hands  and  other 
employees.  A  notice  of  this  reduction, 
effective  Feb.  15,  was  recently  posted 
by  the  Oatman  Mine  Operators'  Asso- 
ciation. Oatman  is  exclusively  a 
gold-producing  camp  through  two 
mines,  the  Tom  Reed  and  United  East- 
ern. The  camp  is  suffering  from  an 
epidemic  of  smallpox,  and  the  union 
has  warned  against  the  coming  of  more 
workmen. 

Silverbell — El  Tiro  has  cut  commer- 
cial ore  on  the  300  level.  At  present 
it  averages  about  5  per  cent  copper 
and  is  easy  to  mine. 

Humboldt — Robert  McMurchie,  at- 
torney for  G.  M.  Colvocoresses,  receiver 
for  the  Consolidated  Arizona  Smelting 
Co.,  states:  "We  are  working  toward 
a  reorganization  of  the  company  to  pro- 
tect the  creditors  and  to  prevent  the 
mining  property,  mill  and  smelter  from 
being  junked  in  the  bankruptcy  court." 

Duncan — Excavation  is  about  com- 
pleted for  the  new  100-ton  mill  at  the 
Ash  Peak  mine.  One  car  of  machin- 
ery has  arrived. 

COLORADO 
Old  Wanakah,  at  Ouray.  To  Be  Re- 
opened— National  To  Dredge  in 
McNulty  Gulch 
Leadville — Though  the  National  Min- 
ing &  Development  Co.'s  holdings  in 
Lake  County  are  idle,  the  properties 
controlled  in  and  near  Kokomo  are 
active,  and  the  company  is  planning 
much  work  in  that  territory.  A  com- 
pressor, hoist,  motor,  and  other  equip- 
ment have  been  shipped  into  Kokomo 
from  Leadville,  and  will  be  installed  im- 
mediately on  the  Golden  Queen  prop- 
erty, which  adjoins  the  Queen  of  the 
West  claim.  Arrangements  have  also 
been  made  to  secure  power.  In  McNulty 
Gulch,  churn  drilling  of  a  large  piece 
of  the  company's  ground  has  shown  the 
installation  of  a  dredge  there  to  be 
practicable.  The  ground  is  said  to  run 
from  $1.05  to  $4.10  per  cu.yd.  The 
dredge  has  been  purchased. 

The    company    recently    bought    the 


tanamo  mine  is  reported  to  have  been     met    &    Cochise    shaft    of    the    Copper     Hercules  placer,  on  which  the  townsite 


■cold  to  an  American  syndicate 
A  new  mine  code  was  again 
by  Congress,  but  the  only  alterations 
were  in  connection  with  petroleum, 
a  great  many  conce.ssions  for  which 
were  taken  up  by  different  oil  inter- 
ests. All  these  comcssions  are  situated 
north  of  the  River  Orinoco,  the  best 
known  being  in  the  Maracaibo  district 
in  the  northwestern  part  of  Venezuela. 
The  output  of  alluvial  gold  fell  off 
to  a  few  hundred  ounce  per  month, 
work  on  the  Alto  Cuyuni  River  being 
more  or  Iphs  at  a  gtandslill,  as  the 
owners  of  concesKions  are  unable  to 
make  them  pay  and  have  not  the  capi- 
tal to  put  them  on  a  modern  basis. 

A  new  find  is  of  Home  interest  lo- 
cally (.situated  about  fifty  miloH  .south 
of  El  f'allao),  where  owing  to  scarcity 
of  water  no  washing  can  be  done  at 
present.     However,    over     400    07.    of 


Queen.  The  installation  consists  of  two 
electrically  driven  500-gal.  pumps.  The 
power  is  obtained  from  the  company's 
new  power  line  from  Douglas. 

The   new   Southwest   shaft   has   been 


of  Kokomo  is  situated,  and  the  man- 
ager, Paul  Maurer,  intends  to  sink  on 
this  property. 

Ouray — The  old   Wanakah,  formerly 
known  as  the  Bright  Diamond  and  Iron- 


completed  from  the  Queen  Tunnel  level  clad,   is   to   be   reopened    by   the   Union 

to   the  surface.     The  shaft  was   raised  Mining    &    Milling    Co.,    under    R.    E. 

from  five  different  levels  and  has  a  total  Myers,     of     Ouray.       Mr.     Myers     an- 

length  of  nearly  800  ft.    A  hoist  will  be  nounces    that    he    has    bought    a    Ruth 

installed  on  the  surface.  flotation  machine,  besides  other  equip- 

The  Junction  shaft  of  the  Calumet  &  ment.    The  company  intends  to  remodel 

•Arizona  Mining  Co.  has  resumed  oper-  the  Wanakah  mill,  flotation  never  hay 


ition  after  a  five-day  shutdown,  during 
which  time  a  new  air  line  has  been  in- 
stalled. 

The  Irish  Mag  Leasing  Co.  has  struck 
ore  in  a  raise  from  the  10th  level. 

The  Boras  Leasing  Co.  has  paid  its 
eighth  monthly  dividend  of  10c.  per 
share. 

Oatman — The  Snowball  Miners' Union 
of  this  camp  and  the  only  one  active  in 


ng  been   practiced  there  formerly. 

The  mine  is  in  good  condition  to  re- 
sume work,  being  a  large  nearly  flat  or 
"contact"  orebody,  with  little  caving 
ground.  The  property  is  well  equipped. 
The  last  operations,  which  included 
rather  extensive  pyritic  smelting  at  the 
Ouray  smelting  plant,  were  down  to 
heavy  pyrite  carrying  low  values  in 
gold  and  copper. 
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UTAH 

Ontario  at  Park  City   Increases  Pump- 
ing Capacity 

Park  City — Shipments  of  crude  ore 
:and  concentrates  for  the  week  ended 
Jan.  22  amounted  to  1,930  tons,  as 
compared  with  1,911  tons  the  week 
before.  Shippers  were:  Judge  compa- 
nies, including  Judge,  Daly  West,  Daly 
and  Park-Utah,  899  tons;  Ontario,  499, 
and  Silver  King  Coalition,  541.  At  the 
Ontario  the  work  of  installing  the  elec- 
tric pump  on  the  1,700  level  is  com- 
pleted, and  the  total  pumping  capacity 
brought  to  2,500  gal.  per  min.,  suffi- 
cient for  all  possible  needs.  Increased 
development  on  the  2,000  level  will 
now  be  undertaken  and  shipments  in- 
creased. 

The  Silver  King  Cons,  is  driving  a 
three-compartment  raise  from  its 
Thaynes  Canyon  tunnel  to  follow  a 
group  of  fissures  in  the  quartzite  to 
the  contact  with  the  overlying  lime- 
stone. The  raise  is  up  130  ft.  and  the 
distance  to  the  contact  is  estimated  to 
be  200  ft.  The  tunnel  when  completed 
will  extend  under  the  California-Com- 
stock  workings  acquired  some  time  ago 
and  eventually  make  available  low- 
grade  ore  here  accumulated  and  partly 
developed. 

Eureka — Shipments  from  the  Tintic 
district  for  the  week  ended  Jan.  22 
were  177  cars,  as  compared  with  184 
the  week  before. 

At  the  Tintic  Drain  Tunnel  work  is 
being  done  on  a  raise,  which  will  con- 
nect the  tunnel  with  the  surface  600  ft. 
above.  Lessees  are  shipping  from  the 
Iron  Blossom.  The  company  is  doing 
development  work  on  the  2,200  level. 
At  the  Dragon  Consolidated  iron  ore 
for  fluxing  is  being  taken  on  by  one 
of  the  Valley  smelting  companies. 

IDAHO 

Over  3,000  Employed  in  Coeur  d'Alene 
District 

Wallace — All  mines  in  the  Coeur 
d'Alene  district  except  two  are  work- 
ing with  almost  normal  forces.  The 
two  idle  are  the  Callahan  and  the  Gold 
Hunter,  the  former  employing  350  men 
and  the  latter  175.  According  to  care- 
ful estimate  the  companies  now  in  oper- 
ation employ  the  following  number  of 
men:  Bunker  Hill  &  Sullivan,  includ- 
ing smelter,  1,200;  Morning,  500; 
Hecla,  400;  Hercules,  500;  Tamarack', 
200;  small  mines,  leases  and  develop- 
ment companies,  500;  total,  3,400.  The 
standard  wages  is  $4.50  and  .$4.75  per 
day  for  muckers  and  miners  respec- 
tively. .Some  of  the  smaller  companies 
"n<l  lessees  pay  higher  in  order  to  ae- 
<-ur.<  good  nll-round  men.  There  are 
I'Nnty  of  men  for  the  jobs,  a  situation 
that  has  resulted  in  «  notable  increase 
in    elTlcioncy. 

n..rl<o--M«rsh  Mines  has  two  shifts 
working  m  the  Russell  tunnel,  the  pur- 
pose l.,.ing  to  exten.l  it  In  (he  east  end 
line  and  there  raise  on  the  vein  to  sur- 
fnc..  to  secure  physical  proof  that  th.- 
"pex   of   the   vein   crosses   the   --nd    line 


MONTANA 
Anaconda  Suspends  All  Zinc  Operations 
Owing  to  Large  Stocks 
Butte— The  payroll  of  the  Anaconda 
Copper  Mming  Co.  has  4,500  names  on 
It  approximately,  according  to  an  official 
of  the  corporation.  In  the  decision  of 
the  U.  S.  Supreme  Court  setting  aside 
the  sale  of  the  Alice  Gold  &  Silver 
company  to  Anaconda,  as  told  in  the 
issue  of  Jan.  29,  the  Anaconda  was  held 
to  be  a  combination  not  in  restraint  of 
trade.  It  is  said  that  the  company  may 
purchase  the  Alice  minority  interest. 

On  Feb.  1  Anaconda  announced  the 
suspension  of  all  zinc  operations,  owing 
to  large  stocks  of  the  metal.  Seven 
hundred  men  were  affected. 

High-grade  silver  ore  has  been 
opened  in  a  raise  on  the  600-ft.  level 
of  the  Hibernia  mine,  of  the  Davis-Daly 
company,  and  the  grade  of  shipments 
for  January,  in  addition  to  showing  a 
larger  tonnage,  it  is  expected,  will 
record  a  higher  silver  content.  Ship- 
ments for  the  last  month  aggregated 
103  carloads,  with  the  average  silver 
assay  18  oz.,  as  compared  with  the 
returns  now  of  about  36,  which  it  is 
expected  will  bring  the  average  for  the 
month  around  25  oz.  The  airshaft  be- 
ing raised  from  the  1,700-ft.  level  of  the 
Colorado  to  the  surface  has  been  com- 
pleted. 

Station  cutting  is  under  way  at  the 
2,500-ft.  level  of  Butte  &  Superior's 
Black  Rock  mine,  the  No.  3  shaft  now 
being  more  than  50  ft.  below  this  level. 
The  shaft  is  now  in  the  Rainbow  vein, 
and  is  showing  a  good  tonnage  of  zinc 
ore,  ranging  from  10  to  40  per  cent  of 
the  metal. 

At  the  Butte  Western  Silver  mine, 
sinking  from  the  200-ft.  level  is  under 
way.  .At  a  depth  of  another  100  ft. 
ore  shoots  in  evidence  on  the  200  level 
will  be  crosscut. 

Champion  District — The  larger  part 
of  the  development  work  in  the  Cham- 
pion mine  of  the  Butte  Jardine  has 
been  suspended,  and  efforts  are  being 
devoted  to  getting  the  150-ton  mill 
under  way  as  early  as  possible.  Within 
forty  to  sixty  days  it  is  expected  to  be 
possible  to  start  operations.  Sufficient 
tonnage  for  three  years  is  reported. 


CALIFORNIA 
Uankee   Hill    Gold    Dredging   Co.   Sus- 
pends Operations 

Oakdale — Work  started  a  few  weeks 
ago  has  been  suspended  by  the  Uankee 
Hill  Gold  Dredging  Co.  as  a  result  of 
a  fight  over  control.  E.  R.  Healy  owns 
51  per  cent  of  the  company's  stock. 

Placerville— The  financing  of  the 
Duncan-Adams  property  by  employees 
of  ttie  Western  Pacific  is  about  com- 
pleted. The  property  consists  of  740 
.acres,  known  as  the  Duncan  Ranch 
situated  on  the  Mother  Lode  in  El 
Dorado  County. 

Grass  Valley— On  Jan.  21  a  strike 
was  made  on  the  600  level  of  the  Alli- 
son Ranch  mine,  where  persistent  search 
for  new  orebodies  has  been  under 
way  for  many  months.  Approximately 
$800,000  has  been  spent  by  the  Grass 
Valley  Consolidated  Mines  Co.  in  re- 
opening the  Allison  Ranch. 

The  Alcalde  mine,  in  the  Rough  and 
Ready  district,  has  been  closed  tempo- 
rarily pending  a  readjustment  of  the 
affairs  of  the  company. 

NEVADA 

Consolidated     Mayflower     Resampled— 

Con.  Virginia's  Capitalization 

Increased 

Tonopah— The  latest  reported  bullion 
shipments  from  the  mills  of  this  dis- 
trict, representing  the  clean-up  for  the 
first  half  of  January,  indicate  a  gross 
production  for  January  of  about  $600,- 
000  in  gold  and  silver.  The  Tonopah 
Belmont  shipped  $91,300,  West  End. 
$53,460,  Tonopah  Extension,  $56,000,  in 
bullion,  with  the  Tonopah  Mining  Co. 
and  MacNamara  shipments  not  yet  an- 
nounced. 


OREGON 


War  KagU-  .Starts  (Quicksilver  Furnace 
— Bartons  Win  Chrome  Suit 
(Jold  Hill-  In  spite  of  the  low  price 
now  ruling  for  quicksilver,  the  War 
Eagle  Mining  Co.,  in  the  Gold  Hill  dis- 
trict, has  started  its  new  Scott  furnace, 
recently  conipletod.  This  mine  was  first 
open  anil  operated  in  1916.  and  the  pres- 
ent eciuipinent  and  development  work 
to  dati'  represents  an  outlav  of  over 
$50,000.  The  total  output  of  the  mine 
to  date  with  two  12-pipe  mercury  fur- 
naces is   IL',."?.")  pounds  or  565  flasks. 

Granl.s  Pass-  A  decree  in  the  Circuit 
Court  of  this  county  in  the  suit  of 
Rowan  vs.  Marlon  et  al.,  over  a  Oovcm- 
ment  w.ii  rontract  for  the  <lelivery  of 
chrome,  has  liei'n  decided  in  favor  of  the 
defendnnts. 


Diyid^-In  the  Tonopah  Divide  mine 
drifting  and  crosscutting  of  the  vein  on 
the  800  and  1,000  levels  have  disclosed 
no  changes. 

Pioneer— The  mine  of  the  Consoli- 
dated Mayflower  has  been  resampled, 
and  the  management  announces  that 
there  is  considerable  ore  of  milling 
grade  in  sight.  Development  during 
the  last  year  has  been  satisfactory,  and 
under  improved  operating  conditions 
the  null  is  to  resume  in  March. 

Virginia  Cit>  -The  capitalization  of 
the  Consolidated  Virginia  has  been  in- 
creased from  216,000  shares  to  2.160,000 
shares,  exchange  basis  for  stock  to  be 
ten  now  shares  for  one  old. 

Eureka— Ore  shipments  to  Utah 
■smelters  from  this  district  during  the 
last  week  were  as  follow,-;:  Eureka 
Holly.  4  cars;  Eureka-Crocsus.  2  cars: 
and  Richmond  Eureka.  21  c.nrs  of  speiss. 
The  l.ogan  shaft  of  the  Rubv  Hills  De- 
velopment Co.  is  being  unwatored,  and 
progress  is  satisfactory. 

Kimberley— The  Consolidated  Copper- 
mines,  which  closed  down  recently  to  n 
carotaking  basis,  is  selling  its  commis- 
•tary  supplies  nt  roducoil  prices. 

Nevada   Consolidated   is  operating  at 
reduced  capacity,  and  has  accomplished 
reduction  of  wage.'^  without  difficulty. 
Arrowhead — The    .Arrowhead   district 
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is  not  booming,  but  considerable  mining- 
is  being  done,  with  prospects  of  future 
activity.  Other  camps  that  do  their 
business  through  Ely  are  quiet.  Ward 
is  closed  down.  A  rich  strike  was  re- 
cently made  at  the  Silverton  mine,  near 
Ely.  Assays  gave  247  oz.  of  silver  to 
the  ton.  Little  work  has  been  done,  but 
the  find  created  much  interest. 

Pioche  —  Ore  shipments  from  the 
Pioche  district  for  the  week  ended  Jan. 
20  were  below  normal,  on  account  of 
severe  weather,  totaling  2,750  tons. 
Shippers  were:  Prince  Con.,  1,550  tons'; 
Virginia-Louise,  750;  Bristol  Silver, 
255;  Black  Metals,  145;  and  Lee- 
Mathews  Lease,  50. 

Battle  Mountain— The  Copper  Canyon 
Co.  has  reduced  miners'  wages  $1  per 
day,  at  the  same  time  reducing  board 
25c.  The  Betty  O'Neal  reduced  wages 
75e.  and  board  25c.  per  day.  The 
Nicklas  Mining  Co.  will  cut  wages 
50c. 

SOUTH  DAKOTA 

Anchor   Mountain   Resumes — American 
Minerals  Installing  Mica  Stamping 

Equipment 
Galena — The  Anchor  Mountain  Min- 
ing Co.  has  resumed  work  on  its  prop- 
erty and  the  plant  is  being  put  in  readi- 
ness. The  company  hopes  to  have  the 
mill  in  use  early  in  the  summer.  It 
plans  to  enlarge  the  mill. 

Keystone  —  The  American  Minerals 
Co.  is  installing  machinery  for  stamp- 
ing mica.  It  is  proposed  to  cut  con- 
siderable of  the  material  at  the  plant 
and  the  company  will  also  later  in- 
stall a  mica  grinding  mill.  The  con- 
cern is  a  new  incorporation  and  has 
already  started  work  at  its  property. 
It  owns  considerable  mica  ground  near 
Keystone  and  has  also  taken  options  on 
additional  claims. 

WISCONSIN 

Zinc-Lead  District 

Wisconsin  Zinc  Co.  Again  Closes  Mines 
— Nightingale  Shaft  Completed 

Benton — The  Nightingale  company, 
which  is  devt-loping  the  Pedelty,  Sherry 
and  Buxton  lands  at  Leadmine,  has 
completed  a  new  shaft  and  mill  imme- 
diately east  of  the  old  Drum  property. 
Joseph  Piquett,  of  Platteville,  is  general 
manager. 

Cuba  City — The  Connecting  Link  has 
struck  a  rich  vein  of  blende  on  the 
Coulthard  lease  whert  it  is  operating 
mill  No.  1,  recently  completed.  Shaft 
and  mill  No.  2  have  just  been  closed 
due  to  low  market.  C.  M.  Treat,  of 
Cuba  City,  is  general  manatc'r. 

Livingston — Levi  Pollard  and  others 
are  sinking  a  new  shaft  on  the  Ross 
land  two  miles  west  of  the  Ycwdall;  the 
property  was  proved  by  drilling. 

Platteville — The  Wisconsin  Zinc  Co. 
has  again  closed  its  mines  but  has  re- 
sumed operations  at  its  roasting  plant, 
where  it  has  accumulated  4,500  tons  of 
Kreen  blende  during  two  months'  shut- 
down. 

C.    O.     Anderson,    a.^sistant     metal- 


lurgist for  the  U.  S.  Bureau  of  Mines, 
has  arrived  in  Platteville  and  will  be 
followed  soon  by  Will  H.  Goghill, 
metallurgist.  Their  laboratory  appa- 
ratus and  machinery  is  now  being  in- 
stalled in  the  ore-dressing  laboratory  of 
the  Wisconsin  Mining  School  and  full 
preparations  are  being  made  to  make 
the  preliminary  tests  on  the  ores  of  the 
Wisconsin  zinc  district.  The  first  tests 
will  be  flotation  tests  on  sludge  from 
the  various  mills. 

Missouri-Kansas-Oklahoma 

Vinegar  Hill  Company  Takes  Up  Option 
on  Texas  Lease,  After  Drilling 

Picher  — The  Vinegar  Hill  Zinc  Co. 
has  closed  its  option  on  the  lease  and 
mill  of  the  Texas  Mining  Co.,  east  of 
Picher,  after  careful  prospect  drilling, 
and  is  beginning  to  sink  a  shaft  and 
will  drive  a  prospect  drift  immediately. 

The  Vinegar  Hill  Co.  had  a  atiecessful 
year  at  its  Barr  mine,  north  of  Picher, 
in  Kansas.  With  only  one  miE  at  this 
property  it  produced  10,080  toms  of  zinc 
concentrates  and  4,709  tons  of  lead  con- 
centrate. M: 
NEW  YORE 

Chateaugay  Iron  Mines  Shut  Down 

Owing  to  depression  in  the  steel  mar- 
ket the  Chateaugay  Ore  &  Irwn  Co.  has 
closed  its  big  iron  mines  at  Lyon 
Mountain,  in  the  Adirondacks,  for  an 
indefinite  period.  During  the  shut- 
down a  new  shaft  is  to  be  sxtnk  which 
will  give  employment  to  a  small  num- 
ber of  the  miners  at  reduced  wages. 

MINNESOTA 

Mesabi  Range 

St.    Paul    Mine    May     Be    Reopened — 

Oliver  Starts  New  Trestle 

Hibbing — It  is  rumored  but  cannot 
be  definitely  ascertained  that  the  St. 
Paul  mine  of  the  McKinney  Steel  Co., 
which  has  been  idle  for  several  years, 
will  be  reopened  this  spring. 

The  first  600-ft.  section  of  a  new 
trestle  which  will  ultimately  be  about 
two  miles  long  is  being  built  by  the 
Oliver  Iron  Mining  Co.  to  afford  new 
dump  grounds  for  stripping  from  the 
Hull-Rust  pit. 

Duluth — Total  shipments  of  iron  ore 
to  the  Minnesota  Steel  Co.  and  the 
Zenith  Furnace  Co.  at  Duluth  were 
757,425  tons.  The  ore  was  shipped 
from  five  of  the  iron  ranges,  with  the 
greatest  amount  from  the  Mesabi. 

MICHIGAN 

Efficiency   of  Labor   Much   Improved  in 

Michigan  Copper  Country 

Houghton — J.  Parke  Channing,  presi- 
dent of  the  Seneca  Mining  Co.,  recently 
visited  the  property,  and  was  highly 
pleased  with  recent  developments,  espe- 
cially the  block  of  ground  being  de- 
veloped by  the  two  raises  at  the  south 
end  of  the  l.'Uh  level  of  the  Gratiot 
shaft.  Sinking  in  this  shaft  will  .start 
at  once  and  continue  until  the  ."J^d  level 
is  reached. 

The  present  surface  equipment  at  the 
Seneca  shaft  is  large  enough  to  continue 


sinking  to  the  10th  level,  which  will  be 
done.  The  Gratiot  and  Seneca  shafts 
will  then  be  connected  with  a  drift  at 
what  is  the  33d  level  of  the  Gratiot. 

The  three  mines  of  the  Copper  Range 
Cons.  Mining  Co.  have  been  much  un- 
dermanned for  some  time,  due  to  the 
labor  shortage.  Altboxigh  the  manage- 
ment has  not  practiced  voluntary  cur- 
tailment of  production,  the  effect  on  the 
metal  market  has  amounted  to  much 
the  same  thing. 

Labor  in  general  throoghout  the  Cop- 
per Country  has  shown  a  marked  in- 
crease in  efficiency  during  the  last  few 
months,  amounting  in  some  cases  to 
fully  80  per  cent.  This,  together  with 
the  increasing  use  of  mechamcal  equip- 
ment, such  as  power  sliovels  at  the  Cop- 
per Range  and  stope  scrapers  in  the 
mines  with  flat  veins,  are  all  tending  to 
reduce  mining  costs. 

Gogebic  Range 

Wages    Cut    by    All    Operators    Except 
Steel  Corporation — Anvil  Shaft  Down 

Ironwood— The  Steel  &  Tube  Co.  has 
shut  down  the  Anvil  shaft  of  the  Anvil- 
Palms-Keweenaw  mine  until  business 
conditions  improve.  The  Palms  will 
probably  continue  on  a  reduced  scale. 

Ogleby-Norton,  McKinney  Steel,.  Pick- 
ands-Mather,  and  Republic  Iron  &  Steel 
have  all  announced  cuts  in  vyages 
amounting  in  most  cases  to  15  per  cent, 
effective  immediately  or  on  Feb.  1.  Aside 
from  the  Steel  Corporation  the  other 
range  operators  have  redxtced;  wages. 

Menominee  Range 

Dunn  and  Tobin  Mines  Down — Pioneer 
Furnace   at    Gladstone   Blown    Out 

Crystal  Falls — The  Dunn  and  Tobin 
mines  have  been  closed  for  the  winter, 
and  the  Odgers  has  reduced  its  working 
force  owing  to  market  conditions.  These 
companies  have  little  ore  in  stock. 

Gladstone  —  The  Pioneer  furnace  of 
the  Cleveland-Cliffs  company  has  been 
blown  out  and  275  men  are  out  of  jobs 
as  a  result.  There  are  big  stocks  of 
charcoal  pig  in  the  fmmace  yards  that 
cannot  be  disposed  of,  the  market  be- 
ing demoralized.  An  operation  provid- 
ing hardwood  for  charcoal  purposes  has 
also  been  stopped,  i-eleasing  175  men. 

Marquette  Range 
Surplus  of  Labor  in  All  Mining  Camps 

Ishpeming — A  shortage  of  water  at 
the  hydro-electric  plants  of  the  Cleve- 
land-Cliffs company  has  forced  the  use 
of  coal  for  operating  the  mines  in  the 
IshpeniiiiLc,  Negaunee,  Gwinn,  and 
Princeton  fields.  An  unusually  dry  fall 
and  winter  is  the  cause.  More  storage 
capacity  is  being  planned  that  will  ob- 
viate   this    trouble. 

All  iron-mining  organizations  in  the 
Lake  Su))eri()r  region,  except  those  of 
the  Oliver  company,  have  reduced 
wages  15  per  cent.  There  is  a  surplus 
of  labor  in  all  mining  towns. 

The  M.  A.  Ilanna  company  is  remov- 
ing buildings  from  the  American  mine 
location  to  Wakefield,  on  the  Gogebic 
Range. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper.  N.  T. 

Tin 

Lead 

Zinc 

99  Per  Cent 

straits 

N.  T. 

St.  L. 

Jan. 

Electrolytic 

St.  L. 

27 

12.50 

31.00 

34.7S@3S.OO 

4.7S@4.8S 

4.70@4.7S 

S.20@5.25 

28 

12.50 

29.50 

33.50@33.75 

4.75 

4.65@4.70 

S.10@5.20 

29 

12.50 

29.50 

34.00@34.25 

4.75 

4.60@4.70 

S.10@5.20 

31 

12.50 

30.00 

33.50@34.00 

4.70 

4.60 

5.05@5.15 

Feb    1 

12.50 

29.50 

32.7S@33.00 

4.65@4.70 

4.60 

5.00 

2 

12  50 

28.75 

32.00@32.25 

4.60 

4.50 

5  00 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered" :  12.V5c. 
for  the  week. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  Xew  York,  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
•Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.      Cathodes   are  sold  at  a   discount  of  0.125c.   per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper                       1 

Jan. 

Standard 

1              ""^ 

Zl.,^ 

Spot 

3U 

"lytic"         Spot             3  M 

Spot 

3  H 

Spot 

3  U 

27 
28 
29 
31 
Feb.  1 
2 

69i 
67  J 

67? 
69i 
69} 

70i 
68} 

68} 

70 

69} 

77              174i            180^ 

76           167J         173 

7SJ         168}          174^ 
76     '       168i         173} 
76           162j         168} 

23} 
23} 

23} 
23} 
22} 

23} 
231 

23} 
23} 
23} 

24 
24 

24} 
24i 

24 

25 
25 

25! 
25i 

25 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange. 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 


sterling 
Exchange 

Silver 

Jan. 

sterling 
Exchange 

Silver 

Jan. 

New  York. 

Domestic 

Origin 

New  York 

Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York. 
Foreign 
Origin 

London 

27 

28 
29 

386 

386} 
385} 

99J 
99J 
99} 

66} 
64J 

62} 

391 
37} 
36} 

31 

Feb.l 

2 

385 

378} 

382} 

99} 
99} 
99} 

S9J 
57} 

61} 

35} 
34} 
36J 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  line.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  silver,  925  fine. 


Metal  Markets 

New  York,  Feb.  2.  1921 
No  improvt'ment  in  the  domestic  de- 
mand for  any  of  the  metals  has  taken 
place  durinj;  the  last  week.  The  prices 
of  lead  and  zinc  have  continued  to  sag, 
but  copper  has  remained  stationary  and 
seems  to  be  scrapinjr  bottom. 

Copper 

Demand  for  prompt  metal  is  almost 
non-existent,  and  our  prices,  therefore, 
represent  offerinKs  rather  than  sales. 
Orders  for  delivery  as  late  aa  April 
have  been  accepted  on  a  12.75c.  deliv- 
ered basis,  but  13@13.2r)c.  is  the  usual 
(itfure  for  forward  delivery. 

The  most  interestinft  feature  of  the 
copper  market  in  the  last  week  was  the 


plan  announced  in  today's  morning 
papers  for  financing  foreign  sales. 
This  news  leaked  out  prematurely,  and 
the  scheme  has  so  far  only  been  pro- 
posed. Definite  action  may  be  taken  at 
a  meeting  to  be  held  on  Friday.  The 
plan  essentially  is  as  follows:  Four 
hundred  million  pounds  of  copper  now 
in  slock  in  the  hands  of  those  who 
enter  into  the  agreement  is  to  bo  set 
aside  for  export.  Debentures  will  be 
issued  against  this  metal,  guaranteed 
by  the  large  producing  companies  and 
by  banks,  which  will  pay  8  per  cent, 
and  will  he  sold  to  the  public.  As  the 
metal  is  solil  these  debentures  will  be 
retired.  It  is  also  rumored  that  a  cur- 
tailment of  production  will  be  guar- 
anteed until  the  stocks  are  marketed, 
though  whether  this  means  that  present 


Monthly  Average  Prices  for  January: 
Copper: 

Xew  York   Electrolytic    12.597 

London  Standard   70.964 

London  Electrolytic  79.119 

Lead: 

Xew  York 4.821 

St.  Louis 4.747 

London    23.387 

Silver: 

Xew  York,  foreign   65.950 

Xew  York,  domestic   99.500 

London    39.985 

Sterling  Exchange 372.650 

Zinc: 

St.  Louis    5.413 

London    25.262 

Tin: 

99  per  cent 31.470 

Straits    36.000 

London    190.464 

Antimony     5.258 

Quicksilver 48.440 

curtailments  wilPbe  continued  or  that 
production  will  be  further  decreased, 
we  do  not  know.  The  plan  is  merely  a 
method  whereby  present  stocks  can  be 
carried  by  offering  an  attractive  invest- 
ment to  the  American  public,  and  ap- 
parently will  in  no  way  aid  European 
buying.  It  will,  however,  relieve  the 
producers  of  the  onus  of  carrying  their 
large  stocks,  and  will  tend  to  avoid 
forced  sales  and  cut-throat  competition. 

Lead 

Lead  is  weaker  again,  owing  to  a 
pronounced  drying  up  of  demand.  The 
only  sale  of  any  magnitude  of  which 
we  heard  was  one  of  .'iOO  tons  to  one  of 
the  electrical  companies,  which  aroused 
considerable  competition.  There  is 
some  inquiry  for  forward  delivery,  but 
most  producers  feel  that  the  price  is 
likely  to  go  up  again  in  two  or  three 
months,  and  are  not  willing  to  quote 
beyond  March.  In  fact,  some  interests 
are  not  anxious  to  sell  even  current 
production  at  pi-esent  prici>s 

Zinc 

The  continued  price  rccc-sions  are 
resulting  in  further  rediiitioii.s  in  pro- 
duction. .\naconda  shut  down  its  elec- 
trolytic zinc  plant  yestci-day.  and  sev- 
iral  other  plants  will  run  only  a  few 
days  longer,  or  until  present  ore  stocks 
are  exhausted.  The  galvanizing  busi- 
ness is  reported  improving  somewhat, 
but  demand  for  zinc  is  still  wi-ak  and 
confined  generally  to  single  cars  or 
fifty-ton  lots.  Zinc  for  forward  de- 
livery commands  a  slight  premium,  but 
sellers  are  not  interesto<l  in  futures, 
as  sales  now  made  are  tiie  result  of  a 
need  for  ready  money. 
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Tin 


Tin  has  fluctuated  with  London  and 
sterling  exchange,  rather  than  with 
local  demand,  as  usual.  Business  is 
fair  for  small  lots.  Reports  of  large 
stocks  in  this  country  are  almost  cer- 
tainly erroneous,  and  no  considerable 
quantities  of  any  grade  of  tin  seem  to 
be  immediately  available. 

Straits  tin  for  future  delivery:  Jan. 
27th,  35.50@36c.;  28th,  34.50@34.75c.; 
29th,  34.50@34.75c.;  31st,  34.25@35c.; 
Feb.  1st,  34@34.25c.;   2d,  33@33.25c. 

Arrivals  of  tin,  in  long  tons:  Jan. 
27th,  London,  25;  28th,  London,  275. 
Total  for  January,  1,245. 

Gold 
Gold  in  London:  Jan.  27th,  106s.  3d.; 
28th,  105s.  7d.;  31st,  106s.  Id.;  Feb.  1st, 
107s.  2d.;  2d,  107s. 

Foreign  Exchange 

The  recent  strength  of  sterling  is 
well  maintained,  but  the  general  opin- 
ion seems  to  be  that  even  if  $4  is 
reached  that  will  be  a  hard  point  to 
pass.  Other  foreign  money  is,  in  gen- 
eral, slightly  stronger  than  a  week  ago. 
On  Tuesday,  Feb.  1st,  francs  were 
7.04c.;  lire,  3.64c.;  and  marks,  1.58c. 
New  York  funds  in  Montreal,  121  per 
cent  premium. 

Silver 

Since  our  last  report  there  has  been 
a  steady  decline  in  the  London  price 
from  40d.  on  Jan.  26  to  34id.  on  Feb. 
1.  Selling  by  China  and  the  Continent 
has  been  responsible  for  the  weakness. 
During  the  same  period  the  New  York 
market  dropped  from  66gC.  to  57|c., 
moderate  business  only  being  done.  To- 
day London  advanced  sharply  to  36Jd. 
on  the  strength  of  Indian  bazaar  and 
China  buying,  New  York  also  advanc- 
ing to  61Jc.  Buying  inquiry  for  China 
account  also  developed  in  the  local 
market  on  the  advance. 

Mexican  Dollars— Jan.  27th,  503; 
28th,  49.'i;  29th,  48;  31st,  451;  Feb.  1st, 
44J;   2d,   46i. 

Other  Metals 

Aluminum — List  prices  of  28.3@28.5c. 
are  nominal.     Outside  market  24@25c. 

Antimony  —  Chinese  and  Japanese 
brands,  5J@5^c.;  market  quiet.  W.G.C. 
brand,  6J@6Jc-  per  lb.  Cookson's  "C" 
grade,  shipment  from  England,  92c. 
Chinese  needle  antimony,  lump,  nomi- 
nal at  4ic.  per  lb.  Standard  powdered 
needle  antimony'  (200  mesh),  7@7ic. 
per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb,0,,  whole- 
sale lots,  7c. 

Bismuth— $2.30@$2.40  per  lb.,  500- 
Ib.  lots,  and  $2.42  per  lb.,  100-lb.  lots. 

Cadmium — Nominal,  $1.40  per  lb.,  in 
1,000-lb.  lots. 

Cobalt— Metal,  $4.50  per  lb.;  black 
oxide,  $3(n)$3.10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium — Nominal,   $325  per  oz. 

MaKnesium  — Crude,  99  per  cent, 
$1.2.0^:51.35  per  lb.,  f.o.b.  Philadelphia. 


'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c..  f.e.b.  Bayonne,  N.  J. 
Virgin  metal  in  open  market  38@40c.; 
remelted,  35@37c. 

Monel  Metal — Shot,  35c.;  blocks,  35c., 
»nd  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — Open  market,  $70@$80  per 
troy  oz. 

Palladium— $65@$70  per  oz. 

Platinum — Firm  at  $70@$75  per  oz. 

Quicksilver — Nominally  $50  per  75- 
Ib.  flask.  San  Francisco  wires  $49. 
Quiet. 

'Rhodium— $200@$225  per  troy  oz. 

Ruthenium— $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CraOa  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  50@55c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

'Manganese  Ore — 38@40c.  per  unit, 
seaport;  chemical  ore  (MnOj)  $60  per 
gross  ton,  lump;  $65@$70  per  net  ton, 
powdered. 

Molybdenum  Ore — 85  per  cent  MoSs, 
55@60c.  per  lb.  of  contained  sulphide. 
New  York. 

'Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  40c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiOj,  lj@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOj,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WO,,  and  over,  per  unit 
of  WO.,  $3@$3.25,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining IJ  per  cent  U3O.  and  5  per  cent 
V2O5  sells  -for  $1.50  per  lb.  of  U.O,  and 
75c.  per  lb.  of  ViOj;  ore  containing  2 
per  cent  UsOg  and  5  per  cent  VjO.  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  U,0,  and  V^Ot  content  com- 
mands  proportionately   higher  prices. 

Vanadium  Ore — $1.50  per  lb.  of  VjO. 
(guaranteed  minimum  of  18  per  cent 
V:00.  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 
Joplin,  Mo.,  Jan.  29 — Zinc  blende,  per 
ton,  high,  $30.55;  basis  60  per  cent  zinc, 
premium,  $25;  Prime  Western,  $25@ 
$22.i50;  fines  and  .slimes,  $22.50@$17..'-,0; 
average  settling  price,  all  zinc  ores, 
.$28.63  per  ton. 


•FurnlBhed    by  Foote   Mineral   Co..   Phlln- 
•lilphla.   Pa. 


Lead,  high,  $.53.30;  basis  80  per  cent 
lead,  $50@$51;  average  settling  price, 
all  lead  ores,  $51.39  per  ton. 

Shipments  for  the  week:  Blende, 
5,173;  lead,  1,403  tons.  Value  all  ores 
the  week,  $220,210.  Shipments  for 
January:  Blende,  25,293;  lead,  3,.581 
tons.  Value,  all  ores  the  month, 
$977,370. 

The  larger  tonnage  of  the  week  was 
purchased  on  $25  basis.  Thursday  the 
market  was  very  weak,  but  recovered 
Friday  after  about  600  tons  was  sold  on 
$22.50  basis,  sellers  declining  to  sell 
more  on  that  basis.  Limited  purchases 
on  $25  basis  were  again  made  on  Fri- 
day, but  as  only  one  buyer  was  offer- 
ing over  $22.50,  sales  were  only  4,550 
tons  at  noon  today. 

Platteville,  Wi.s.,  Jan.  29— No  base 
price  for  zinc  or  lead  ores.  Shipments 
for  the  week:  Zinc  ore,  301;  lead  ore, 
30  tons.  Shipments  for  the  year:  Zinc 
ore,  1,199;  lead  ore,  390  tons.  Shipped 
during  the  week  to  separating  plants, 
502  tons. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,500;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60@ 
$75;  cement  stock,  $17.50@$30;  floats, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22@$26  in  bags, 
carload  lots;  all  f.o.b.  Kings  Creek, 
S.  C.  Crude,  88  to  94  per  cent,  $23; 
ground  (white),  $45;  ground  (oflf  color) 
$30@$32  per  net  ton,  less  than  carload 
lots,  f.o.b.  New  York.  Crude,  first 
grade,  $10  per  ton,  f.o.b.  cars,  Mis- 
souri; floated,  $28  per  ton  in  bbls.; 
$26.50  per  ton  in  100-lb.  bags;  extra 
charge  for  bags,  f.o.b.  St.  Louis. 

Chalk — English,  extra  light,  5@5Jc.; 
light,  5@6c.;  dense,  4|@5c.  per  lb.,  all 
f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $8(3) 
$12;  washed,  $12@$15;  powdered,  $18(3) 
$22;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  crude,  $8@$12;  ground, 
$15@$40,  f.o.b.  Virginia  points.  Do- 
mestic lump,  $10@$20;  powdered,  $25@ 
$30;  imported  lump,  $25@$35;  powder- 
ed, $30@$35,  f.o.b.  New  York. 

Feldspar — Crude,  $8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton.  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  lent  silica,  $25  per  ton,  f.o.b. 
Illinois  mines,  and  $25.50,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
ical or  enameling  purposes,  $60;  lump, 
$15,  f.o.b.   Tonuco,   N.   M.     In   Canada 
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85  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
Canadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mines. 

Fuller's  Earth— $16  per  ton,  carload 
lots,  f.o.b.  mines. 

Graphite — Ceylon  lump,  first  quality, 
8@9c.  per  lb.;  chip,  7c.;  dust,  Sic.  No. 
1  flake,  7Jc.;  high-grade  amorphous 
crude,  3c. 

Gypsum— Plaster  of  paris  in  carload 
lets  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock,  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Dlinois. 
Kaolin— See  China  Clay. 
Limestone— Dolomite,  1@2  man  size 
$1.60@$1.65;  2@8  in.,  $1.55@$1.65  per 
■et  ton,  f.o.b.  Plymouth  Meeting,  Pa  • 
fluxing,  $1.65@$1.75  per  net  ton,  f.o  b' 
Howellville,  Pa. 

Magnesite.  Calcined  —  High  -  grade 
caustic  talcined,  lump  form,  $35@$40 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic  seaboard,  $61@$63. 

Dead  -  Burned  —  $38  per  net  ton 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick- 
See  Refractories.) 

Mica— India  block  nika,  slightly 
stamed,  per  lb.:  No.  6,  50c.;  No  5 
$1.20;  No.  4,  $2@$3;  No.  3,  $3.25@$3.5o' 
No.  2,  $5.50@$7;  No.  1,  $8.  Clear 
block:  No.  6,  55c.;  No.  5,  $1.75;  No  4 
$3.25;  No.  3,  $5;  No.  2,  $6.50;  No.  1,' 
$8;  Al,  $10;  extra  large,  $25;  ground! 
$60@$150  per  ton  (depending  upon 
quantity);  all  f.o.b.  New  York.  Ground 
mica  in  Philadelphia,  $150  per  ton. 

'Monazite — Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock— Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos- 
phate, $13;  75  per  cent,  $11.50;  75@74 
per  cent,  $11;  70  per  cent,  $8.35;  68  per 
cent,  $7.85;  68@66  per  cent,  $7  60 
Finely  ground  Tennessee  rock  sells  for 
$8.50  per  net  ton  for  13  per  cent  phos- 
phorus  content,  agricultural  applica- 
tion; for  acid-making,  14  per  cent,  $9- 
both  prices  f.o.b.  Centerville,  Tenn. 

Pumice  Stone— Imported,  lump,  4@ 
80c.  per  lb.;  domestic  lump  6c  • 
ground,  4@7c.,  all  f.o.b.  New  York.      ' 

Pyrites — Spanish  fines,  per  unit,  12c., 
c.if.  Atlantic  seaport;  furnace  size,' 
16ic.;  Spanish  lump,  14@16c.;  domestic 
nnes,    f.o.b.    mines,    Georgia,    12@14c. 

Quartz-(Acid  tower)  fist  to  head, 
$10;  U  to  2  in.,  $14;  rice,  $17;  all  net 
«'Xi;°rn  ^•'"'"'°'-e;  'ump,  carload  lots, 
I5@$7.50  net  ton.  f.o.b.  North  Carolina 
mines. 

Sand  (Glass)- Dry  glass  sand,  $4  per 
?!,  K  ^^V/  °''-  ?"  Maploton,  Pa.  Sand, 
r.o.b.  Ottawa,  111.,  is  $3  per  ton;  $2  50 
on  annual  .ontracts.  Sand  at  Klon- 
dike. Gray  Summit  and  Pacific,  nil  in 
Missouri,  IS  $2.50  on  contract;  some 
^utsule  s:>l,..s  have  b.-on  made  at  $4. 
»t.  Louis,  oprn  market,  nt  $3.50;  con- 
tract  price  on  large  quantities,  $2.50;  on 
""'Mil  qunntltjps.  $3. 
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$lf]^S9n'r'^^  P"'"  '°"  ^°'"  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $12@$22  per 
ton;  roofing  grades,  $9.50@$15;  rubber 
grades,  $12@$18;  all  f.o.b.  Vermont. 
California  talc,  $20@$45,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots  $12@$15  per  ton;  less  than 
carload  $25,  f.o.b.  cars;  freight  to  New 
York   $5  25  per  ton,  carload  lots;   less 

^^^'^^3^^°°'*  ^°*^'  ^9-25-  Imported,  $40 
(a)$50;  Canadian,  $20@$40  per  ton 


Zinc  Sheets— $11.50  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter- 
zinc  plates,  10c.  per  lb.  ' 


Mineral  Products 
Arsenic— White  arsenic,  10i@llc.  per 
b.;   sulphide,   powdered,    15@15|c.   per 

lb.  in  carload  lots. 

Sodium   Nitrate— $2.85@$3  per  cwt. 

ex  vessel,  Atlantic  ports.    Market  quiet. 
Sodium    Sulphate— For    95    per   cent 

material,  $22  per  ton,  f.o.b.  mines,  Idaho 

and    Arizona,    spot    and    six    months' 

contract. 

PoUssium  Sulphate— Domestic,  $220 
@$230  per  net  ton,  basis  90  per  cent 
f.o.b.  New  York. 

Ferro  Alloys 
Ferrocarbontitanium — For    15    to    18 
per  cent  material,  $200@$225  per  ton 
f.o.b.  Niagara  Falls,  N.  Y. 

Ferrocerium- Per  lb.,  $12@$15. 
Ferrochrome— Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  16@17c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
caibon,  17@18c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $110,  f.o.b.  seaboard  bases- 
resale,  $100;  English,  $110,  c.i.f.  Atlan- 
tic seaports.  Spiegeleisen,  18@20  per 
cent,  $45,  f.o.b.  furnace. 

'Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2  per  lb.  of  con- 
tained nietal.  f.o.b.  works. 

Ferrosilicon— For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $55(3)$6o' 
50  per  cent,  $78@$80;  75  per  cent 
$140@$145. 

'Ferrotungsten — Domestic,  70  to  80 
per  cent  W.  55@60c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
60c. 

Ferro-uranium — 35  to  60  per  cent  U, 
$7  per  lb.  of  U  contained,  f.o.b.  works! 

"Ferrovanadium — Basis  30  to  40  per 
cent,  $5.7.Hai$fi.75  per  lb.  of  V  contained, 
according'  to  silicon  content,  f.o.b! 
works. 

Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  2 lie.  per  lb.;  wire,  153. 

I>ead  Sheets— Full  lead  sheets,  8Jc.; 
cut  lead  sheets,  8ic.  in  quantity,  mili 
lots. 

.Nickel  Silver— 33ic.  per  lb.  for  18 
per  cent  nickel. 

Yellow      Metal  —  Dimension     sheets. 
19Jc.;  sheiithing,  19Jc.;  rods,  R  to  3  in 
16Sc. 


Refractories 

«i^rf"^*^*,  i?^*'^-^^  P*"*  <=ent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement— 40@45  per  cent 
Cr^O^,  $45@$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping pomte. 

Chrome  Brick— Straights,  $80  per  net 
ton,  shipping  point;  arches,  keys 
wedges,  $85;  splits,  soaps,  $100. 

.rf  !^t5>"*^''~^'"*^  quality,  9-in.  shapes, 
$55@$60  per  1,000,  Pennsylvania,  Ohio 
S^n    ^®"*"'"''y-     Second   quality,    $45@ 

Magnesite  Brick  —  9-in.  straights, 
$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick— 9-in.,  per  1.000:  Chi- 
cago district,  $65@$70;  Birmingham, 
Ala.,  $56@$61;  Mount  Union,  Pa,  $50 
@$60.  '  ' 

Iron  Trade  Review 
Pittsburgh,  Feb.  1,  1921 

A  more  hopeful  sentiment  pervades 
the  iron  and  steel  trade,  particularly  in 
the  east,  but  no  material  increase  in  the 
volume  of  business  can  be  traced,  thus 
far  at  least,  to  the  improvement.  The 
independents  had  no  back  orders  to  fill 
at  the  beginning  of  the  year,  but  the 
Steel  Corporation  had  a  large  volume 
of  specified  business,  and  naturally  the 
unfilled  business  is  diminishing.  "  The 
Carnegie  Steel  Co.  still  operates  at 
about  96  per  cent  of  capacity,  and  the 
National  Tube  Co.  is  running  full,  but 
the  wire  subsidiary,  together  with  the 
subsidiaries  at  Chicago  and  Birming- 
ham, is  gradually  tapering  off  in  oper- 
ations. The  Steel  Corporation's  opera- 
tions as  a  whole,  however,  are  probably 
nearly  if  not  quite  90  per  cent. 

Rumors  of  price  cutting  in  most 
hnished-steel  products  continue,  but  are 
not  usually  verified,  and  it  is  to  be  noted 
that  if  there  was  as  much  cutting  two 
or  three  weeks  ago  as  was  then  reported 
some  of  the  market  would  probably 
have  broken  open  by  this  time.  On 
the  whole,  the  market  can  be  reported 
steady  at  the  Industrial  Board  schedule. 
An  actual  increase  in  deni.iiul  is 
expected  by  April  1.  though  no  one 
predicts  even  moderately  full  oporation 
for  the  mills  before  next  Octoli.T. 

Pig  Iron— Foundry  pig  iron  has  been 
offered  by  furnaces  at  $30.  Valley,  or 
$l.o0  under  the  previous  iiuotation, 
without  important  f  (.1111:1:1-  being 
moved.  Bessemer  and  ba.^ic'  remain  at 
$32  and  $30,  Valley,  with  no  inquiry. 

Semi-fini.shed  Steel— Nominal  asking 
prices  remain  at  $45  for  billets  and  $47 
for  sheet  bars,  with  consumers  showing 
absolutely  no  interest. 


l^'furnlHluMl    l.y   Footo   Mlncrnl   Co.    Phlla- 


Charcoal  and  Coke 
Charcoal- Willow.  7c.  per  lb.  in  bbls., 

hardwood.  5Jc.   per  lb.,   in  250-lb.  bbls. 

Barrel  charge  is  3.V.  .iiiditional. 
Connellsville—  Funui.  1  .       $6.25@$7; 

foundry,  $5(a>$5.50. 
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Metal  Statistics 


Monthly  Average  Prices  of  Metals 


Silver 


1920 

132.827 

131,295 

125.551 

April 119  779 


January. . 
February'. 
March. 


1921 
65.950 


May. 

June 

July 

August 

September. 
October, . .  . 
November. 
December. . 


102.585 
90  957 
91.971 
96.168 
93.675 
83  480 
77.734 
64.774 


79.846 
85.005 
74  194 
68.848 
60.010 
51  096 
53  736 
59  875 
59.476 
54.197 


Sterling  Exchange 

1920  1921 

367  082  372  650 

337.466     

370  870     

392  438     

383  360      

393  663      

385.538     

360  404     

350.370     

346.460      


Year 100.900       61590     364  840     

New  York  quotations  cents  per  ounce  troy,  999  Bne.    London,  pence  per  ounce, 
sterling  silver,  925  fine. 


Copper 


— New  York — 
Electrolytic 
1920         1921 


London 


Standard  Electrolytic 

1920         1921  1920              1921 

January 18.918    12.597     118095     70.964  123238        79.119 

Februafy 18.569     120.188     126.950         

March 18.331      109.533     118.348         

April 18.660     103.025     111.500 


May 18.484 

June 18.065 

July 18.576 

August 18.346 

September 18.144 

October 15.934 

November 14.257 

December 13.188 


96.750 
87.864 
90  148 
93  935 
96  381 


09.200 
101  909 
106  455 
111  143 
111   905 


93.327     104.905 

84.807     94.614 

75.702     85.905 


Year 17.456     97.480     108  839 

New  York   quotations,    cents  per  lb-    London,  pounds  sterling  per  long  ton. 

Lead 


1920 

January 8.561 

February- 8.814 

March 9.145 

April 8.902 

May 8.576 

June 8.323 

July 8.338 

August 8.687 

September 8.177 

October 7.070 

November 6.159 

December 4 .  727 


York — . 
1921 
4.821 


. — St.  Louis — ■  ■ ^Loni 

1920  1921  1920 

8.300  4.747  47.095 

8.601      50.256 

8.894     46.054 

8.618     39.225 

8.352     38.488 

8.169     34.330 

8.283     34.960 

8.725     36.304 

8.160     35.452 

7.018     35  238 

6.127     32.489 

4.717     24.089 


Year 7.957     7.830     37.832     

New  York  and  St.  Louis  quotations,  cents  per  lb.      London,  pounds  sterling 
per  long  ton. 

Tin 


-^ew  York- 


January  . . 
Februarj- . 


99% — — Straits ■ 

1920  1921            1920  1921 

61.596  36  000  36  000 

58.466  59.932     

March 61.037  61.926     

April 61.120  62.115     

May 53.230  55.100     

June 46.125  48.327     

July 45.798  49.154 

Au«u«t 43.856  47.620 

September 41.940  44  465 

October 39.310  40.555 

November 35.667  36.854     

December 31.135  34.058     


-  London  - 


1920 
376.512 
395.750 
369.489 
345.450 
294.813 
250.614 
261  886 
274  048 
270  120 
258  190 
241.080 
212.440 


1921 
190.464 


Year 48  273     49   101      295.866     

.N'cw  York  quotations,  f<ut*  per  lb.    London,  pounds  ttterling  per  long  ton. 

Zinc 


January 

February.. 

March 

April 

>Iay 

June 

July 

AugUHt 

Heptcmber. , 
October. . . . 
November. , 
December. . 


Year 

New  York  and  St.  LouU  quotationn,  oeatii  per  pound 
tier  lone  ton. 


—St.  L 

oui»-^ 

, London . 

1920 

1921 

1920 

1921 

9.133 

5  413 

58  643 

25  262 

8.708 

61.338 

8.531 

53.467 

8.184 

47.388 

7,588 

45.088 

7  465 

41.193 

7.720 

41   886 

7.835 

41.220 

7.661 

39  690 

7.150 

39.756 

6.247 

35.028 

5.824 

27.762 

7.671 

44  J72 

r  pound 

London,  poundn  sterling 

Antimony  and  Quicksilver 

Antimony  ('j) 

■ —  New  York — 
1920  1921 

January 10.577       5.258 

February 1 1  .  588      

March 1 1 .  056  , 

Aoril 10.500     


May. 

June 

July 

Aug  is: 

September 
Oct  ber. . . 
November 
Deceniber. 


9.655 
8  289 
7.500 


5.534 


8.485     

cents  per  lb.  for  ordinary  brands 


Year. 

(a)  Antimony  quotations 
dollars  per  flask. 

Pig  Iron,  Pittsburgh 
Basic 


Quicksilver  (6) 

'—  New  York — . 

1920  1921 

90  192  48.440 

84  432      

92  611      

102   192     

89.560     

90.154     

90  333     

83  806     

75  000     

67  200     

58  417     

49.577     

81    123     

('')  Quicksilver  in 


1920         1921 

January $40  47     33   96 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


I  I  dollais  per  long  ton. 


1920 
$39.88 
42.61 
42.90 
44.22 
44.88 
45.41 
47.42 
49  88 
50.46 
44.38 
39.20 
I    34.90 

43.85 


1921 

31   96 


No.  2  Foundry 

1920  1921 

$39.86  33  88 

43.40         

43.40         

43.90         

45.36  

46.40         

46  S6         

49.35         

51.96         

48.58         

42.61         

37.73         

44.93         


Monthly  Crude  Copper  Production,  1920 


Alaska  shipments 1,635,677 

.Arizona  Copper 3,000,000 

Calumet  &  Arizona 4,292,000 

Con  .  Ariz.  Smelting 950,000 

Inspiration 6,500,000 

Magma 663,219 

Miami 4,549, 1 40 

New  Cornelia 3,314,000 

Old  Dominion 1,957,000 

Phelps  Dodge 6,381,000 

Shattuck  Arizona 166,513 

Ray 4,502,000 

United  Verde 4,837,000 

United  Verde  Extension 3,327,644 

Calumet  &  Hecla 7,278,215 

Other  Lake  Superior 6,000,000 

Anac  nda 11,100,000 

East  Butte 1,634,260 

NevadaCnf 4,650,000 

Chin 5,161,894 

Utah  Copper 8,420,000 

Eastern  Smelters 1,600,000 

Others,  estimated 1 3,000,000 

Total  United  States 104,919,262 

Imports:      Ore  and  concen- 

trate3,etc 10,132.777 

Imports  in  blister,  etc 20,428,866 

Grand  total 135,480,905 

British  Columbia: 

Granby  Cons 2,239, 1 74 

Mexico 

Boleo 440,720 

Cananea 3,500,000 

Phelps       Dodge       Mexican 

properties 1,617,000 

Other  foreign: 

Ccrrode  Pasco 4,360,000 

Clulo 9,496,000 

Katanga None 

Backu.s&J  ilm-ton 1,560,000 


September(a)   October(a)  November 
4,984,219     12,802,696 


2,300,000 
3,802,000 

865,000 
7,000,000 

750,814 
4,582,293 
3,450,000 
2,912,000 
5,309,000 

206,772 
3,990,800 
5,858,000 
3,864,756 

7,945,502       7,326,763 
6,000,000       6,000,000 

11,000,000     11,100,000 
1,626,980       1,658,860 


2,800,000 
3,486,000 

750,000 
5,350,000 

671,752 
4,505,232 
2,670,000 
2,563,000 
5,492,000 
6,063 
3,975,000 
4,030,000 
2,642,812 


December 
6,631,700 

2,650,000 
3,300,000 

476,000 
5,000,000 

600,000 
4,373,123 
2,688,456 
2,655,000 
5,850,000 

2,975,666 
3,260  000 
3,204,258 


10,900,000 
105,231,571 


10,200,000 
106700  178 


7,143,610 
31,148,088 


139  417  836 
2,293,500 


145,291,876 
2,465,585 


1,817,000       2,66M0O 


4.698,000 
9,420,000 
2,697,696 
1,740,000 


3,612,000 
8,859,984 
3,174,624 
1,548,000 


11,400,000 
95,709,009 


136,660,487 
2,665,018 


2,468,000 
4,258,000 


Comparative  annual  copper  production  follows: 


1918  1919 

.January 165,431,568  135,733,511 

February 160,011,364  111,649,512 

.March 185,525,168  102,040,460 

April .■ 163,207,096  98,808,998 

May 181,070,350  92,652,975 

Juno 166,723,599  95,856,570 

July 159.329,031  100,369,247 

Aipguat 165,550,799  107,994,040 

September I57,9')2,487  108,703,075 

October 168,638,775  115,143,143 

November 159,217,588  117,289,735 

December 161,801,916  102,997.633 

(a)  Keviited 


(a)  104, 

("I  105, 

106, 


1920 

903,744 

,450,000 

,309,316 

,078,871 

964,207 

107.856 

729,510 

460,654 

919,262 

231,571 

700,178 

709,009 
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Company  Reports 


Cape  Copper  Co.,  Ltd. 

Copper;  South  Africa,  India. 

A  report  of  the  Cape  Copper  Co.,  Ltd.,  covering  opera- 
tions for  the  year  tnded  April  30,  1020,  in  the  Cape  Colony, 
and  to  Aug.  31,  1920,  in  London  and  India,  states  that  the 
revenue  of  the  year  has  been  derived  chiefly  from  the  small 
output  of  the  incomplete  plant  at  the  Rakha  Hills  mines, 
in  India,  which  was  expected,  according  to  the  report, 
to  be  ready  to  produce  the  full  output  of  250  tons  of 
copper  per  month  before  the  end  of  1920. 

Mining  operations  in  Cape  Colony  were  suspended  in  May, 
1919.  Production  for  the  three  weeks  prior  to  the  suspen- 
sion amounted  to  520  tons  of  16.2  per  cent  copper  ore  and 
198  tons  of  5.2  per  cent  ore  from  the  Ookiep  mine.  The 
output  of  the  Nababeep  mine  was  2,333  tons,  assaying 
4.7  per  cent  copper.  Reserves  at  the  mine  are  estimated 
to  be  90,000  tons  of  5  per  cent  ore  and  those  at  the  Rakha 
Hills  mines  at  354,688  tons  of  3.66  per  cent  ore.  The  ac- 
counts show  a  deficit  of  £163,627  18s.  lOd.  as  follows: 


PROFIT  AND  LOSS  ACCOUNT 
DEBITS 
Mining  costs,  viz.: 

Ookiep  mine,  including  depreciation 

Nababeep  mine,  including  depreciation 

Narrap  mine,  including  depreciation 

Relief  of  distress  fund,  Namaqualand. . . . ' 

Rakha  Hills  mines '. 

Trial  mines  and  cost  of  inspections '. 

Transport  and  shipping  in  the  colony 


Management  in  London 
Interest  and  discount. . . 
Miscellaneous  expenses. 


Copper  ores  and  metal. . . .  ^ Jh.l. . .  .h 


•tt: 


Balance  brought  down 

Balance  from  profit  and  loss  account  J9I6/ 19. 
Taxes  outside  the  L'nitcd  Kingdom. , ,. 


1,000 

100,078 

406 

9,489 

13L980 
6,502 
20,570 
9,232 


3.127 

1,529 

163,627 


Total i*.  .'.....'■ 215.643         12  0 

jbREWTS 

Transfer  from  income  tax  provlsipp 25,972         12         II 

Balance , "....' 189,670         19  I 

Total y ' 215.643         12  0 

The  company  is  capitalized  at  400,000  ordinary  shares  of 
£2  each,  of  which  360,000  have  been  issued,  and  75,000  6 
per  cent  cumulative  preferred  shares  of  £2  each,  of  which 
45,000  have  been  issued  and  fully  paid.  An  issue  of  £120,- 
000  of  8  per  cent  convertible  debentures  has  been  made. 


Sulphide  Corporation,  Ltd. 

Lead,  Zinc;  New  South  WhIcm 

A  report  of  the  Sulphide  Corporation,  Ltd.,  for  the  year 
ended  June  30,  1920,  states  that  the  net  profit  after  pay- 
ment of  income  taxes,  London  expenses,  royalties,  and  other 
items  amounted  to  £2,871  (is.  8d.  Minin^r  and  millintr  opera- 
tions at  the  Central  Mine  were  suspended  throughout  the 
year  because  of  labor  troubles.  At  the  Cockle  Creek  works, 
smelling  and  refining  opcratlona  were  continueil  on  a  re- 
stricted  basis. 

The  acid  and  .superpho!«ph(ite  plants  worked  intermittently 
throughout  the  year,  the  production  beinp:  13,222  tons  and 
\1,MH  tons  re.-tpectively,  compared  with  16,524  tons  and 
25,448  tons  in  the  previouB  year. 

The  Seaton  Carew  Zinc  Distillinir  Works,  in  England, 
felt  an  ore  nhortnge  due  to  the  difflculty  of  obtaining  sup- 


plies  from   Australia.     A  total  of  8,362  tons   was   treated, 
yielding  2,817  tons  of  zinc.     The  working  account  follows: 

DEBITS 

Ore,  concentrates  and  other  products  on  hand  in  England  £  s  d- 

andAustraha,  June  30,  1919 227,149  9  II 

Central  Mine 

Wages,  maintenance,  etc 73,523  1 3  7 

Cockle  Creek 

Wages,  purchased  ores,  fluxes,  freight,  maintenance,  etc.  374,762  2  1 1 
Central  Zinc  Works 

Wages,  purchased  ores,  maintenance,  etc 151,687  5  6 

Freight  and  charges  on  produce 2,41 1  8  7 

Total 829,534  0  6 

Balance,  transferred  to  profit  and  loss  account 32,394  12  0 

861,928         12  6 

CREDITS 

Sales  of  produce 810,023         18  9 

Lessin  transit,  June  30,  1919 57,326         II  3 

752.697  7  6 

Products  in  transit  at  June  30,  1920 5,952         18  7 

Ore,  concentrates  and  other  products 
On  hand  June  30,  1920 

England 27,561  15  0 

On  hand  June  30,  1920 

Australia 75.716  11  5 

Total 861.928         12  6 

The  company  capitalization  consists  of  600,000  preference 
shares  of  £1  each  and  600.000  ordinary-  shares  of  15s.  each. 
During  the  year  an  interim  dividend  of  5  per  cent  was 
paid  upon  the  preference  shares  (£30,000),  and  a  final  divi- 
dend of  10  per  cent  on  the  preference  and  15  per  cent  on 
the  ordinary  shares  (£127,500).  .'Accumulated  profit  on  June 
30,  1920,  amounted  to  £437,006  10s.  4d. 


Mining  Dividends  for  January,  1921 

The  following  is  a  partial  list  of  dividends  paid  by 
mining    companies    during    January,    1921: 

Mining  and  Metallurgical  Companies  in  Per 

the  United  States                     Situation  Share  ToUils 

Am   Smelters.  "A" f.  S.  $I.50Q  $146,071 

.\m.  Smelters,  "B" l'.  S.  I   25  Q  30.855- 

Caledonia,  1.  8 Ida.  01  M  26.050 

Gold  Chain,  s.  I,  g I'tah  OIK  10,000 

Grand  Central,  g Vtah  OIK  ..S.992 

Miami  Copper Aril.  50  q  "3.557 

North  Star  Mines,  g CaL  03  K  7,500' 

Phelp- Dodge,  c T.  S.  2  50  (J  1.125.000 

Tamarack  A  Custer.  I. » Idaho  .04  K  75,091 

Tonopnh  Belmont,  s.  g Ncv.  .05Q  75.000 

Tonopah  Extension,  g.  s Nev.  05  Q  <'''?9 

I'nited  Ea.stern,  g .\rii.  15  Q  204.455 

U.  S.  Sm,  Ref.  &  Mining U.  S.-Moi.  50  Q  175.557 

U.  S.  Sm,  RcL  &  Mining,  pfd U.  S.-Mcx.  87)  Q  i25.555 

Vanadium  Corporation Col.  1.00  (J  373. '(4 

Mining  and  Metallurgical  Companies  in 

Canada,  Mexico  and  Central  America  ,  ^„^ 

.\sbostos  Corp Que.  $3.50  Q  »I05,00» 

.V.sbostos  Corp.,  pfd Que  3.75Q  ISO.OOO 

Dome  Mines,  g      Ont.  .25Q  H  0.000 

IloUiniter  C-onsoL  Gold Out.  05  M  -*'; '^22 

lUme.Sound.c B.  C.-Mex.  05(3  V.'S,^ 

Kerr  Lake.  a.  cobalt Ont.  .  12)  K  -  vOOO 

LakeShoro,g Ont.  .02A  ^O.MO 

.McIntyre-l'orcUBinc,  g Ont.  .05Q  '"xij 

\.  V.  A  Hond.  Ao«.,  "  g C.  A.  .30Q  ^0,000 

NipJMing,- :..      Ont.  .50Q.\  "^"•SJ" 

Silversmith  (Slooan  Star),..!.  • B.C.  K  25.000 

A.  annual;   K,  irregular.    M.  monthly.  Q.  qUBTtcrly.    X.  include  extra, 

Alvarado  Mining.  Inspiration  Consolidated.  McKinlcy- 
Darragh,  ami  Portland  Cold  mining  companies  all  an- 
nounced passing  of  dividends  due  at  thi.x  time:  but  the 
II.  S.  Smelting,  Refining  &  Mining  Co.  only  reduced  its 
common  dividend  to  50c.  from  the  $1.50  paid  since  Sep- 
tember, 1019.  Gold  Chain,  Grand  Central,  North  SUir.  and 
Tamarack  \-  Custer  companies  reappear  after  intervals 
ranging  from   six   months  to  eight  years,  ^^ 

De  Beers  (.Uinsolidated  Mines  paid  7.')C.  on  its    •.Xmerican 
shares  on  Jan.  27;  Kami  Mines.  Ltd.,  Englisli  and  .\mericai» 
sharei*  are   now   interr hangeable.  at  rate  of  two   .\mencan. 
for  flvo  English  shares,  through  the  Bankers  Trust  Co. 
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MINING  Stocks 

Week  Ended  January  29,  1921 


Stock 


Exch. 


Adventure Boston 

Ahmeek Boston 

Alaska-Br.  Col N.  Y.  Curb 

AUouez Boston 

Anaconda New  York 

Arcadian  Consol ....  Boston 

Ariz.  Com'l Boston 

Big  Ledge. N.  Y.  Curb 

Bingham  Mines Boston 

Calumet  &  Arizona..  Boston 

Calumet  &  Hecla.. .  .  Boston 

Canada  Copper N.  Y.  Curb 

Centennial Boston 

Cerro  de  Pasco New  York 

Chile  Copper New  York 

Chino New  York 

Colxmibus  Rexall —  Salt  Lake 

Con.  Arizona N.  Y.  Curb 

Con.  Copper  M N.  Y.  Curb 

Copper  Range Boston 

Crj-stalCopper  (new)  Boston  Curb 

Da\'i3-Daly Boston 

East  Butte Boston 

Fiist  National Boston  Curb 

FrankUn Boston 

Gadsden  Copper. ...  N.  Y.  Curb 

Granby  Consol New  York 

Greene-Cananea New  York 

Hancock Boston 

Howe  Sound N.  Y.  Curb 

Inspiration  Consol...  New  York 

Iron  Cap Boston  Curb 

Isle  Royale Boston 

Kennecott New  York 

Keweenaw Boston 

Lake  Copper Boston 

La  Salle Boston 

Magma  Chief N.  Y.  Curb 

Magma  Copper N.  Y.  Curb 

Majestic Boston  Cui  b 

Ma.'^on  Valley Boston 

Mass  ConsoUdated .  .  Boston 

Mayflower-Old  Col  .  Boston 

Miami  Copper New  Yo  k 

Michigan Boston 

Mohawk Boston 

Mother  Lode  (newi ..  N.  Y.  Curb 

Nevada  Consol New  York 

New  Baltic Boston  Curb 

New  Cornelia Boston 

Nixon  Nevada N.  Y.  Curb 

North  Butte Boston 

North  Lake Boston 

Ohio  Copper NY.  Curb 

Old  Dominion Boston 

Osceola Boston 

Phelps  Dodge Open  Mar. 

Quincy Boston 

Ray  Consolidated. . .     New  York 

Ray  Hercules Boston  Curb 

St.  Mary's  Min.  Ld..  Boston 

Seneca  Copper Boston 

Shannon Boston 

Shattuck  Ariiona. . .     New  York 

South,  Lake Boston 

Superior  Copper Boston 


High    Low    Last 
COPPER 


Superior  &  HoMton 
Tenn.  C.  &<\  • 
Toulumne. . . 
United  Verde  i 
Utah  Consol. 
Utah  C( 


50 

A 
20 
37J 

85 


*60     

55     Sept. '20,  Q        $0.50 


A 


40* 

484 

49 

245 

in 

io' 

rii 

30J 

1/4 

1 1^ 

7M 

22i 

«34 

*iH 

Mar. '19  1.00 

39i  Nov.  '20,  Q         1 .  00 

2i      

8}  Oct.  '18,  .50 

A  

8}  Sept.  '19,  Q  25 

495  Dec.  '20,  Q         1.00 
245     June '20,  Q         5  00 


3i 

a 

355 


22i 
22J 

I' 

345 


u 

2f 
4J 

185 


»I3 

10     Dec. '18,  SA 
30i  Dec.  '20,  Q 

I2f      

22i  Sept.  '20,  Q 

*34       

A  Dec. '18,  Q 

25     

33i  Sept.  '20,  Q 

1-48       

6J  Mar.  '20,  Q 

9i  Dec. '19,  A 

■*85    Feb. '19,  SA 

21     

*25       

235  May  '19,  Q 
223  Nov.  '20,  Q 

3i     

35  Jan.  '21,  Q 
34}  Oct.  '20,  Q 
7  Sept.  '20,  K 
21  Sept. '19,  SA 
I9J  Dec.  '20,  Q 
U     


If      

25  Nov.  '17,  Q 

41      

18}  Jan.  '21,  Q 


46     Nov.  '20,  Q 


115  Sept.  '20,  Q 


I6j       151       I5i     Aug. '20,  K 


IIS       Hi  Oct.  '18,0 


Boston 
New  York 
li  oston 
l'.r,"ton  Curb 
I'.c.non 
York 


31 
185 


A  

195   Dec.  '18,0 
29    June  '20,  Q 

Jan.  '21,  Q 

40     Mar.  '20,  Q 
135  Dec. '20,  Q 

*50       

33    June  '20,  K 
19 


15  Nov.  '17,  Q 
6  June  '20,  Q 
I 


'17, 


Copper 

Utah  M.  AT Boston 

Victoria Boston 

Winona Boston 

Wolverine Boston 


5^1 
2A 


5^5' 
li 

*40 
Hi 
NICKEL<COPPER 


57 


3J  Apr 

li  

9  May '18,  r 

5  May '13, 

18  Nov. '20,  Q 

4i  Sept.  '18, 

7  Dec.  '20,  li 

21  Dec.  '17, 


Internat.  Nickel Ne»'  York 

Inicrnat.  Nickel,  pf..     New  York 


National  Lead New  York 


ISl       IS 


National  Lead,  p(d 
Ht  Jfwnph  I 


sad,  pf( 


New  Yo 
New  York 
Bonton  Cur 


Am.  Z.  L.  A8 New  York 

Am.  Z.  L.  &  8,  pfd.  New  York 

Butte  C.  4  Z New  York 

BiitU-  A  .Superior.      ,      Now  York 

Oiillnluin  Zn-Ixi New  York 

NewJorrwyZn N    Y.  Curl, 

Huc<e.« N.  Y.  fiifh 

Yellow  I'ine Lwi  Aogclw 

*  Cent^  per  share,  t   Bid  or  ankecj 
■A, Serru  annually    B.M.  Ki'ir.ontl.lv    I 


I5i  Mar.  "19, 
75     Nov.  '20,  0 


72)  Dec.  '20,  Q 

104  Dec, '20.  (i 

121  Dec.  '20,  Q.\ 

•6  Dec. '15, 


5  Ju 
131  Sept.  '1 7, 

6  Doc.  '20,  U 
57  Nov.  '20,  (.i 
'li  Julv'l5, 

'    Sept.  '20,  g 

inning. 


•45 


2  50 
1.00 
.25 


1000 
.10 
.50 


1.50 
1.75 
.50 


I   25 

50 

4  00 


Stock 

Alaska  Gold 

Ala.ska  Juneau 

Carson  Hill 

Cresson  Consol.  G.. . 
Dome  Extension .... 

Dome  Mines 

Golden  Cycle 

Goldfield  Consol 

Hollinger  Consol. . . , 
Homestake  Mining. . 

Kirkland  Lake 

Lake  Shore 

Mclntyre-Porcupine 
Porcupine  Crown.. .  . 

Portland 

Reorgan.  Booth 

Silver  Pick 

Teck  Hughes 

Tom  Re^ 

United  Ea.stern 

Vindicator  Consol. . . 
West  Dome  Consol. . 
White  Caps  Mining.. 
Yukon  Gold 


High 
GOLD 


Arizona  Silver 

Batopilas  Mining. . .  . 

Beaver  Consol 

Coniagas 

Crown  Reserve 

Kerr  Lake 

La  Rose 

McKinley-Dar.-Sav. . 
Mining  Corp.  Can.. . 

Nipissing 

Ontario  Silver 

Ophir  Silver 

Peterson  Lake 

Temiskaming 

Trethewey 


Atlanta 

Barnes-King 

Boston  &  Montana. . 

Cashboy 

El  Salvador 

Jim  Butler 

Jumbo  Extension.. .  . 

Louisiana  Con 

MacNamara  M.&  M. 
N.  Y.  Hond.  Rosar. . 
Tonopah-Belmont. . . 

Tonopah-Divide 

Tonopah-Extension. . 

Tonopah  Mining 

West  End  Consol.... 


Caledonia 

Cardiff  M.  &  M 

Chief  ConsoUdated. . 

Consol.  M.  &  S 

Daly  Mining 

Daly-West 

Eagle  &  Blue  Bell. . 

P'.lectric  Point 

Federal  M.  4;  S 

Federal  M.  &  S.,  pfd. 

Florence  .Silver 

Grand  Central 

Hecla  Mining 

Iron  Blossom 

Judge  M.  <&  S 

Marsh  Mines 

Prince  Consol 

Rambler-Cariboo 

Rex  Consol 

South  Hecla 

Standard  Silver-Ld  . 

Tamarack-Cuater 

Tintic  Standard 

Utah  Apex 

Wilbcrt  Mining 


New  Idria  

Vanadium  Corp. 


New  York 
New  York 
N.  Y.  Curb. 
N.  Y.  Curb 

7 

li 

15 

1                         .      . . 

22       

li  June '20,  Q       $( 

.10 

Toronto 

*50 

I2i 

IIS 

12}  Jan. '21,  Q 

.25 

Colo.  Sprgs. 
N.  Y.  Curb 

}.... 

*73     Dec.  '20,  Q 

.02 

*8 

*6 

*7     Dec. '19, 

6.72     I 

.30     6.65     Dec. '20,  BM 

.05 

New  York 

50 

50 

50    Sept. '19, 

.50 

Toronto 

*47 

*50                         .    .    . 

1   21 

20 

21     Jan. '21,  K 

.02 

1.90 

83 

85     Jan.  '21,  K 

.05 

*2I 

*2(l 

*20     July '17, 

.03 

Colo.  Sprgs 

t.... 

*60     Oct.  '20,  Q 

.01 

N.  Y.  Curb 

*5 

*45 

*45     May '19, 

N.  Y.  Curb 
Toronto 
Los  Angeles 

:!r 

*85 
♦105 
,13 

*105       

1.16 

.15     Dec. '19, 

.02 

N.  Y.  Curb 

2A 

2A 

2|  Oct.  '20,  Q 

.15 

Colo.  Sprgs 

t.... 

*I8     Jan. '20  Q 

Ul 

Toronto 
N.  Y.  Curb 
Boston  Curb 

*m 

*I0 

tg 

*85                     ... 

*60    June '18, 

.025 

SILVER 

Boston  Curb 

*33 

*26 

*29     Apr.  '20,  M 

03 

New  Y'ork 

}  Dec.  '07,  I 

.124 

Toronto 

*36i 

*35 

*36     May  '20,  K 

03 

Toronto 

1.90     Nov. '20,  Q 

125 

*I8     Jan. '17, 

.05 

Boston 

3 

3 

3    Jan. '21,  Q 

*3I 

*1l 

*31     Apr. '18, 

.02 

*29 

■►28 

*28    Oct.  '20,  Q 

.03 

Toronto 

I.IO 

09 

1.09     Sept. '20,  Q 

.124 

N.  Y.  Curb 

10 

7 

9     Jan.  •21,QX 

.50 

5i 

5 

5i  Jan. '19,  Q 

.50 

N.  Y.  Curb 

i 

i 

1  Jan. '12, 

*ll 

*9, 

*I0     Jan. '17, 

.0I{ 

Toronto 

*245 

*24 

*24     Jan. '20,  K 

Toronto 

*19{ 

*I9 

*19S  Jan. '19, 

GOLD  AND  SILVER 

N.  Y.  Curb 

*2 
t.... 

*I5 

*2            

Butte 

Ill     Aug.  '20,  Q 

.05 

*I8* 

■*7' 

i 

*I6 

*8         

Nj   Y  Curb 

5 

N.  Y.  Curb 

*I8    Aug. '18,  SA 

07 

N.  Y.  Curb 

*8 

*b 

■"6     June '16, 

N.  Y.  Curb 

1 

N.  Y.  Curb 

*18 

*15 

*I7     May '10, 

,025 

Open  Mar. 

1I0J 

l9 

....   Oct.  '20,  QX 

,50 

N.  Y.  Curb 

II 

1 

lAJan.  '21,  Q 

.05 

N.  Y.  Curb 

lA 

15      

N.  Y.  Curb 

I! 

U  Jan.  '21,  Q 

05 

N.  Y.  Curb 

15 

1  ii  Oct.  '20,  SA 

05 

N.  Y.  Curb 

lA 

lA  Dec. '19,  SA 

.05 

SILVER-LEAD 

N.Y.  Curb 

*I7 

*I5 

*I55    July '20,  M 

.01 

Salt  Lake 

1,25 

1   25 

1.25     Dec. '20, 

,15 

Boston  Curb 

2! 

2) 

21  Nov.  '20,  Q 

.10 

Montreal 

19} 

m 

19    Oct. '20,  Q 

.625 

Salt  Lake 

2  50    July '20,  Q 

,IU 

Boston 

3i 

3i 

3i  Deo.  '20,  Q 

,25 

Boston  Curb 

25  Dec.  '20,  K 

.25 

.Spokane 
New  York 

*7 

*7 

*7     May  '20,  SA 

.03 

zW 

85 

81  Jan.  '09, 

1,50 

New  York 

27i 

29;     Dec.  '20,  Q 

1.75 

Spokane 

*I6 

*I4 

<'I6     Apr. '19, 

.OIJ 

Salt  Lake 

*37S  June  '20,  K 

,01 

N.  Y.  Curb 

4i 

35 

41   Deo.  '20,  QX 

.15 

N.  Y.  Curb 

A          A        A   Apr.  '20,  Q 

,02i 

Salt  Lake 

3,00    Sept. '20,  Q 

I2i 

N.  Y.  Curb 

♦10 

•7 

N.  Y.  Curb 

,       A  Nov.  '17, 

.021 

Spokane 
N.  Y.  Curb 

-■» 

■•7}      *8    Feb. '19, 

»5 

'»5 

*5       

Salt  Lake 

*70 

*(,■> 

»70     Sept. '19,  K 

.15 

N.  Y.  Curl) 

A         A        ,".,  Oct.  '17, 

Spokane 

2  05 

1  95 

1,95     Jan. '21,  K 

Salt  Lake 

3.30 

3  20 

3,25    June '20, Q 

.  10 

Boston 

21 

25 

25   Nov.  '20,  K 

N.  Y.  Curb 

*4 

*2 

*4     Nov. '17, 

01 

QUICKSILVER 

Bo.' ton 

*95     Jan. '19, 

25 

nl    X. 


VANADIUM 

York  381       36!       37)  Jan.  '21,  Q 
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INDUSTRIAL  NOTES 


Power  Trucks  Valued  as 
Winter  Road  Breakers 

With  the  coming  of  winter  and  the 
heavy  snowfalls  in  various  parts  of 
the  country,  the  motor  truck  will  as- 
sume the  added  duty  of  keeping  these 
roads  open  for  transportation.  To  war- 
rant the  expenditures  which  states  and 
counties  are  making  in  their  program 
of  building  and  improving  roads,  thor- 
oughfares must  be  kept  open  the  year 
round,  so  that  the  business  houses 
of    the    country,    which    are    becoming 


Wahl  Dewatering  Machine 
Illustrated 

Is   Easy   of   Adjustment — Little    Power 
Required — Large  Tonnage  Handled 

A  new  dewatering  device  has  been 
designed  by  H.  R.  Wahl,  mining  and  con- 
struction engineer  and  mill  designer, 
First  National  Bank  Building,  Chicago, 
111.  This  machine  is  the  outgrowth  of 
Mr.  Wahl's  experiences  in  the  lead 
mines  of  southeastern  Missouri,  where 
he  had  the  problem  of  dewatering  and 
disposing  of  large  tonnages  of  concen- 
trates and  tailings. 

The  machine  consists  mainly  of  a 
deep,  narrow  water  tank,  containing  a 
primary  settling  chamber  within  its 
upper  central  portion,  and  a  feed  inlet 
trough  at  one  side.  A  supplemental 
elongated    settling    tank    of    V-shaped 


The  feed  enters  through  the  inlet 
trough  at  the  top  of  the  settling 
chamber.  The  coarser  solids  imme- 
diately sink  through  the  bottom  outlet 
of  the  chamber  to  the  periphery  of  the 
rotor.  The  solids  are  then  carried 
along  by  the  revolving  of  the  rotor. 
When  the  slope  of  the  surface  becomes 
too  steep  to  retain  them,  they  slide 
into  the  buckets.  As  the  bottom  of 
a  bucket  gradually  assumes  a  horizon- 
tal position,  the  water  is  drained  oflf 
over  the  inner  edge. 

At  their  uppermost  position  the 
buckets  are  automatically  tripped  and 
turned  over,  the  outer  edge  of  each 
bucket  in  turn  striking  the  overturned 
edge  of  the  preceding  bucket,  thereby 
completely  discharging  its  contents 
into  the  discharge  spout.  The  machine 
has   a   capacity   of  fifty  tons   of  solids 


LONGITUDINAL  AND  TRANSVERSE  SECTIONS  OF  WAHL  DEWATERING   MACHINE 


more  and  more  dependent  on  motor 
transportation  for  the  conduct  of  their 
business,  may  obtain  uninterrupted  ser- 
vice during  the  winter  months. 

More  than  2,000  P'WD  trucks,  for- 
merly government  owned,  are  being  used 
for  road  construction  throughout  the 
country.  The  P'WD  has  proved  itself 
unusually  well  adapted  for  snowplow 
work,  because  of  the  four-whoel-drive 
principle.  whi<;h  gives  it  power  on  all 
four    wheels. 

In  conjunction  with  the  u.se  of  snow- 
plows  on  trucks  for  clearing  miles  of 
public  roads,  private  concerns  are  also 
adopting  this  medium  to  facilitate 
transportation  between  particulnp points. 
During  the  heavy  snows  of  lust  winter 
the  I'ride  Pulp  &  I'aper  t'o.  of  Toma- 
hawk, Wis.,  kept  four  miles  of  road 
cleared  from  the  railroad  to  the  com- 
pany's factory  through  the  use  of  one 
of  the  KW!)  trucks  with  snowplow 
equipment.  The  Midwest  Refining  Co.. 
Canper,  Wyi>..  one  of  the  largest  oi)er- 
ntors  of  truc-k.i  in  the  West,  is  devoting 
n  number  of  its  KWD  trucks  to  keeping 
reads  open  with  the  aid  of  snowplows. 


section  joins  the  main  tank  at  right 
angles  to  its  side,  and  receives  the  over- 
flow from  the  primary  settling  chamber 
through  a  narrow  slotted  opening  in 
the  upper  part  of  the  partition  wall. 
Partly  submerged  within  the  main 
tank,  and  supported  on  two  pairs  of 
rollers,  is  a  narrow-faced,  open-end 
cylinder  or  rotor,  of  U-shape<l  cross- 
section,  equipped  with  tires  ui)on  which 
it  rotates,  encircling  the  primary  set- 
tling chamber.  The  rotor  receives 
on  the  lower  portion  of  its  periphery 
the  solids  which  have  settled  through 
the  bottom   outlet  of  the  chamber. 

Following  the  interior  periphery  of 
the  rotor,  a  number  of  buckets  are  sup- 
ported between  its  side  plates,  with 
suflicieiit  clearance  at  both  sides  and 
end  to  allow  the  buckets  to  swing 
freely  within  proper  limits,  determined 
by  adjustable  stops  at  the  bi'nring  lo- 
cated on  the  outside  of  the  rotor.  When 
in  operation,  both  rotor  ami  buckets 
revolve  together  about  the  settling 
chamber,  and  thi-reby  elevate,  dewater. 
and  discharge  the  solids  from  the  ma- 
chine  without   attrition, 


per  hour  and  has  a  fourteen-foot  rotor, 
hut  requires  only  two  horsepower  to 
operate. 

Industrial  Housing  a  Factor  in 
International  Competition 

"The  significant  feature  about  indus- 
trial housing  is,  that  no  amount  of  in- 
dustrial prosperity,  and,  moreover,  no 
leadership  in  international  inilii.--irial 
competition,  can  be  secured  without 
giving  proper  consideration  to  tlic  work- 
ing classes.  Upon  the  well  being  of 
these  classes,  including  Hu  f'lrniers. 
mechanics,  the  skilled  .md  .inskilled 
workmen  and  the  small  shopkeeper,  de- 
pend the  economic  strength  and  pros- 
perity of  the  nation  at  thi"  lime."  This 
is  a  conclusion  reached  by  many 
others  also,  but  the  General  Fircproof- 
ing  Co.,  in  whose  journal  it  was  pub- 
lished, is  actively  at  work  illustrating 
the  many  ways  in  which  it  may  be 
accomplished  to  the  satisfaction  of  all 
concerned,  including  the  general  public 
of  the  industrial  communities  of  this 
country. 
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Liquid   Type   vs.   Magnetic   Con- 
tractor Type  Control 

By  a.  J.  NicHT,  Jr. 
The  Davis  Coal  &  Coke  Co.  had  in 
operation  an  Allis-Chalmers  double- 
drum  hoist  equipped  with  350  hp.,  550- 
volt,  60-cycle,  3-phase  wound  rotor  in- 
duction motor.  The  control  equipment 
was  of  the  magnetic  contactor  type, 
manufactured  by  the  Cutler  -  Hammer 
Mfg.  Co.  The  hoist  operated  two  cages 
in  balance  in  a  vertical  shaft,  the  ap- 
proximate hoisting  distance  being  500 
ft.,  and  a  trip  was  made  every  thirty 
seconds.  The  power  for  the  hoist  was 
supplied  from  the  coal  company's  cen- 
tral station,  where  a  2,500-kw.  turbine 
carried  the  load  of  all  the  mines.  In 
addition  to  hoisting  load,  thei-e  were 
some  fairly  large  pump  motors  and 
eight  rotary  converters. 

On  account  of  the  rapidity  of  the 
trips,  the  accelerating  peaks  on  the 
hoist  motor  were  naturally  high, 
amounting  to  approximately  850  hp. 
torque.  This  caused  considerable  line 
disturbance,  which  was  further  aug- 
mented by  the  action  of  the  magnetic 
controller  being  amplified  as  each  suc- 
cessive switch  closed. 

About  a  year  ago,  it  was  decided  to 
increase  the  output  of  the  Kenipton 
line  by  speeding  up  this  hoist  to  a  trip 
in  twenty-two  seconds.  Calculations 
showed  that  the  new  conditions  would 
require  a  600-hp.  hoist  motor  and  that 
the  peaks  at  acceleration  would  amount 
to  a  little  over  1,000-hp.  torque.  On 
account  of  the  greatly  inci-eased  peak 
load,  serious  consideration  was  given 
to  the  advisability  of  using  an  equalizer 
set  instead  of  an  induction  motor  for 
the  new  conditions.  This  change  would 
have  involved  a  large  first  cost.  After 
carefully  analyzing  the- operating  con- 
ditions, the  use  of  a  600-hp.  induction 
motor  with  liquid  controller  was  rec- 
ommended, and  paradoxical  as  it  may 
seem,  the  engineers  advised  that  al- 
though the  average  and  peak  loads 
were  considerably  higher,  the  line  fluc- 
tuations would  not  be  greater  than  ob- 
tained with  the  350-hp.  motor  and  mag- 
netic controller.  After  carefully  con- 
sidering all  of  the  facts  presented,  the 
company  finally  decided  to  install  the 
600-hp.  induction  motor  with  liquid 
controller. 

The  marked  regularity  of  operation 
obtained  with  the  liquid  controller  was 
particularly  notictable.  This  is  due  to 
the  gradual  and  uniform  acceleration 
with  the  liquid  typ'-.  The  actual  peaks 
at  acceleration  undfi-  the  new  condi- 
tion.s  amount  to  very  nearly  1,100  hp. 
torque,  and  even  with  this  greater  peak, 
the  voltage  fluctuation  is  decidedly  less 
than  obtained  with  the  h'>I)  hp.  peak 
with  the  smaller  motor.  In  fact,  with 
the  hoist  operating  in  connection  with 
the  liquid  control,  the  flickering  of  the 
incandescent  lamps  ha.s  been  entirely 
eliminated.  The  re.sults  obtained  indi- 
cate the  possibility  of  connecting  fairly 
large  induction  motor  hoists  to  central 
station  line.s  without  causing  serious 
line  fluctuations,  provided  these  motors 
are  supplied  with  liquid  controllers. 


Automatic  Mine  Car  Has  No 
Projecting  Devices 

Practical  experience  has  shown  that 
75  per  cent  of  the  repairs  on  mine  cars 
are  the  result  of  damage  to  locking 
devices  which  project  from  the  car 
body.  The  master  mechanic  and  shop 
foreman  of  a  large  mining  company  in 
the  West  set  out  to  overcome  these  de- 
fects, and  the  result  is  the  M-Z  auto- 
matic mine  car  now  being  built  by  the 
Colorado  Iron  Works  Co.,  of  Denver, 
Col.,  and  shown  in  the  accompanying 
figure. 

The  body  and  hinged  end  are 
automatically,  positively  locked  when 
in  normal  position.  By  pressing  a  foot 
pedal  they  are  easily  released  for 
dumping,  while  the  operator  has  his 
hands  free  for  rotating  and  tilting  the 
car.  The  all-steel  construction,  roller- 
bearing  chilled  iron  wheels  and  spring 
drawbars  are  a  few  of  the  items  of  an 
all-round  rugged  and  appropriate  con- 
struction     conforming      to     long      ex- 


M-Z  AUTOMATIC  MINE  CAR 

perience  in  operating  mine  cars.  The 
manufacturers  have  demonstrated  the 
truth  of  the  claim  that  repairs  to  lock- 
ing devices  have  been  eliminated. 


Pacific  Coast  Branch  Established 

by  Engineering  Business 

Exchange 

The  Engineering  Business  Exchange, 
whose  home  office  is  at  30  Church 
Street,  New  York  City,  announces  the 
opening  of  a  Pacific  Coast  branch  with 
James  T.  Whittlesey  as  director  and 
with  offices  in  the  Claus  Spreckels 
Building,  San  Francisco,  Cal.  This  will 
make  available  to  the  engineers  and 
engineering  industries  of  the  Western 
coast  states  the  same  service  in  bring- 
ing together  the  buyers  and  sellers  of 
engineering  and  technical  business 
properties  that  is  being  rendered  by 
the  New  York  oflSce  of  the  exchange. 

Mr.  Whittlesey  is  a  Yale  graduate 
and  has  long  experience  in  the  street 
railway  field,  notably  with  the  Brook- 
lyn street  railways.  For  a  dozen  years 
also  he  was  chief  engineer  of  the  Pub- 
lic Service  Electric  Co.  of  New  Jersey. 
Ho  developed  a  comprehensive  ten-year 
program  for  the  unification  of  the  vari- 
ous plants  and  systems  in  New  Jersey. 
Since  moving  to  California  eight  years 
ago  he  has  been  engaged  in  general 
consulting  practice, 


TRADE    CATALOGS 


Concentrators;  Separators. — The  Steb- 
bins  Engineering  Co.,  Los  Angeles, 
Cal.,  has  issued  a  series  of  illustrated 
pamphlets  describing  the  company's  dry 
concentrator  and  the  treatment  of 
placer  deposits.  This  company  main- 
tains a  research  department  and  ore- 
testing  plant. 

Oxy -acetylene  Torches — Davis-Bour- 
nonville  Co.,  Jersey  City,  N.  J.,  has 
issued  a  very  interesting  description  of 
its  "Oxygraph,"  which  is  a  combina- 
tion of  a  motor-driven  pantograph 
mounting  with  an  oxy-acetylene  torch, 
adapting  the  latter  to  the  rapid,  ac- 
curate cutting  of  pattern  shapes  out  of 
tool  steel  up  to  20  in.  thick. 

Pumps — The  Aldrich  Pump  Co.,  Allen- 
town,  Pa.,  recently  sent  out  its  illus- 
trated folder  "Pump  Data  48,"  describ- 
ing its  "pot-chamber  water-end  type" 
of  pumps.  The  separate,  interchange- 
able pots  and  direct  waterways,  hence 
no  reversal  inflow,  are  particular  fea- 
tures of  these  machines.  They  should 
be  specially  efficient  about  mines,  quar- 
ries and  the  like  where  large  quantities 
of  water,  often  of  a  corrosive  composi- 
tion, must  be  handled. 

Pipe  Fittings;  Tools. — The  Walworth 
Manufacturing  Co.,  Boston,  Mass., 
manufacturers  since  1842  of  a  complete 
line  of  valves,  fittings  and  tools  for 
steam,  water,  air,  and  gas,  has  pre- 
pared and  is  now  distributing  a  par- 
ticularly interesting  export  catalog. 
This  covers  the  company's  entire  line, 
including  the  genuine  Walworth  Still- 
son  virrench,  and  is  printed  in  four  lan- 
guages, English,  French,  Portuguese 
and  Spanish.  Each  page  of  the  catalog 
carries  parallel  text  in  the  four  lan- 
guages named.  It  is  distributed  only 
in  countries  where  British  threads  are 
standards.  The  domestic  catalog  (78) 
is  used  where  American  threads  are 
standard. 

Flotation  Oils  and  Reagents — The 
Barrett  Co.,  with  headquarters  at  17 
Battery  Place,  New  York  City,  and 
Salt  Lake  City,  Utah,  is  one  of  the 
largest  producers  of  coal-tar  products 
in  the  world,  and  for  some  time  has 
done  a  considerable  business  in  flota- 
tion oils  and  reagents,  and  a  special 
flotation  oil  department  is  maintained. 
.\  very  intelligently  written  pamphlet 
describing  the  Barrett  flotation  prod- 
ucts and  their  application  has  recently 
been  issued.  These  products  run  all 
the  way  from  a  carefully  standardized 
crude  coal  tar  to  the  more  advanced 
pnd  complicated  chemicals,  such  as 
alpha  napthylamine  xylidine  and  thio- 
carbanilid.  Small  samples  for  labora- 
tory testing  are  furnished  free.  The 
wood  oils  are  not  handled  by  this  com- 
pany. "Very  thorough  investigations" 
according  to  the  brochure,  "have  demon- 
strated. .  .  that  coal-tar  oils  and 
products  can  replace  other  oils  in  most 
cases." 
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Organization  Versus  Competition 

ANYONE  who  looks  over  the  metal  prices  for  the 
^  last  few  years  will  be  interested  and  instructed 
in  observing  the  relative  irregularity  of  the  cun^es — 
the  violence  of  the  periodic  fluctuations,  for  the  dif- 
ferent metals.  These  ebbs  and  flows,  of  course,  reflect 
corresponding  surges  in  the  whole  business  and  in- 
dustrial world — they  repi-esent  periods  of  prosperity 
exaggerated  into  periods  of  overinflation,  overexpansion, 
and  speculation,  which  are  presently  off'set  and  neu- 
tralized by  periods  of  quiet  and  stagnation,  which  in 
their  turn  are  exaggerated  into  hysterical  deflation, 
forced  sales,  bankruptcy,  and  panic. 

So  the  debris  is  cleared  from  the  stage  for  a  fresh 
cycle.  But  in  inspecting  the  behavior  of  the  various 
metal  prices  it  is  significant  to  note  that  aluminurti, 
a  necessary  and  widely  used  metal,  has  responded  only 
slightly  to  these  abnormal  peaks  and  troughs  in  general 
business.  The  tops  of  the  waves  are  smoothed  out, 
and  the  hollows  filled  in.  With  nickel,  also  a  funda- 
mental necessity,  we  observe  the  same  phenomenon. 
Compare  these  with  copper,  with  its  free  movements 
and  wide  swings.     What  is  the  reason? 

The  aluminum  industry  is  a  monopoly.  The  Alumi- 
num Company  of  America  controls  the  business  in  this 
country;  the  British  Aluminium  Co.  that  of  England; 
I'Aluminium  Francaise  that  of  France.  The  nickel 
industry  is  closely  held,  the  International  Nickel  Co. 
predominating  in  the  world  situation.  There  are  eco- 
nomic reasons  for  this  in  each  instance.  The  manu- 
facture of  aluminum  from  bauxite  requires  immense 
hydro-electric  power  and  the  investment  of  great  cap- 
ital. The  ownership  of  mines  is  a  necessary  precaution, 
and  mines,  smelters,  and  marketing  organizations  are 
under  one  direction.  In  the  case  of  nickel,  the  vast 
resources  of  the  Sudbury  district  in  Canada,  unparal- 
leled in  the  world,  dominate  the  situation,  and  unlim- 
ited supply  has  naturally  led  to  a  statistical  study  and 
the  necessary  limitation  of  output,  and  more  or  less 
centralized  control. 

These  industries  do  not  leap  into  sudden  immense 
profits  during  periods  of  inflation;  nor  do  we  ordinarily 
hear  of  their  mines,  smelters,  and  factories  l)cing 
closed  down  in  dull  times.  The  intermittent  employ- 
ment of  labor,  with  the  economic  waste  iiivolvfd,  the 
most  injurious  act  against  the  wage  earner,  is  oliviated 
or  diminished.  The  closing  down  of  mines  and  mills, 
with  the  irremediable  injury  and  loss  to  investi'd  capital, 
is   likewise   minimized. 

Compare  this  condition  with  the  .situation  in  copper 
mining,  for  example.  There  is  a  very  large  class  of 
copper  mines  whoso  operation  is  intermit teni  ;  which 
are  closed  down  or  even  aliandoned  when  copper  is  low. 
and  are  opened  up,  often  l)y  a  new  enterprise  (the 
early  one  having  foundered),  when  copper  is  scaling 
the  heights.     What   a  ruinous  speculation   for  ia|iii:il  is 


here  involved;  what  an  aflEront  and  injury  to  labor!  The 
copper  industry  is  centralized  in  relatively  few  hands, 
but  there  is  active  competition  between  great  mining 
and  smelting  organizations  (except  at  present  for  ex- 
port trade). 

Were  there  any  suspicion  in  our  minds  that  there 
existed  a  secret  and  efficient  "trust,"  the  curve  of  cop- 
per prices  would  dispel  it.  Indeed,  we  suspect,  following 
out  this  idea,  that  the  degree  of  organization  and  effec- 
tive control  in  any  industry  may  be  decided  from  a  study 
of  the  price  curves.  Note,  for  example,  the  gentler 
curve  for  zinc,  as  compared  with  that  for  copper.  And, 
on  reflection,  we  remember  that  the  zinc  industry  is 
actually  far  more  "controlled"  than  in  the  case  of  cop- 
per. Copper,  as  we  pointed  out  editorially  in  our  issue 
of  Dec.  18,  is  a  sensitive  barometer  of  industrial  con- 
ditions: as  sensitive,  apparently,  as  the  stock  market; 
and  a  more  extreme  exemplar  cannot  be  given. 

We  have  always  been  accustomed  to  believe  that  com- 
petition was  "the  life  of  trade,"  and  that  control  and 
the  elimination  of  competition  were  ruinous  or  in- 
iquitous. But  when  we  inquire  into  some  of  our 
mining  industries,  like  the  graphite  industry  or  the 
barite  industry,  we  often  find  them  almost  hopeless 
because  of  competition ;  and  it  is  easy  to  diagnose  that 
they  need  scientific  and  statistical  studies,  standardiz- 
ing of  product,  and  central  marketing,  if  they  are  to 
find  markets  and  maintain  themselves  in  competition 
with  foreign  products. 

The  tariff  is  the  remedy  usually  clamored  for  to 
offset  wastefulness  and  lack  of  the  best  technical  meth- 
ods, but  even  where  such  an  economically  extravagant 
remedy  is  obtainable  it  is  often  ineffectual.  In  other 
industries  the  remedy  of  organization  has  been  found 
necessary.  The  California  Friiit  Growers  have  changed 
from  bankruptcy  to  prosperity  by  a  centralized  control 
over  supply,  grade,  and  marketing.  The  Eastern 
farmer  sorely  needs  such  centralized  and  scientific  meth- 
ods of  marketing.  Labor  has  found  centralized  organi- 
zation better  for  its  welfare  than  competition.  The 
organization  of  banks  into  a  Federal  Reserve  system 
has  recently  avoided  a  panic. 

The  United  States  is  in  itself  a  combination  in  re- 
straint of  competition — a  vast  commercial  and  jiolitical 
combination  entered  into  by  many  states.  Compare 
the  advantages  of  this  plan  with  free  compel i lion  and 
the  principle  of  the  survival  of  the  fittest  as  exemplified 
in  the  Balkan  States,  or,  on  a  smaller  -  '1''  in  Itie 
republics  of  Central  America. 


.Standardization  of  IMetallurRical  Kquipment 

STANDARDIZATION  is  one  of  the  main  reasons  for 
the  success  of  many  large  American  manufacturing 
industries.  A  certain  design  of  machine  or  part  is 
found  after  careful  test  to  be  more  generally  desirable 
than    another,    and    is    thenceforth    made    exclusively. 
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Types  and  models  are  reduced  to  the  fewest  possible 
number,  not  only  in  one  plant  but  in  a  whole  industry, 
to  secure  the  utmost  efficiency  in  manufacturing.  A 
considerable  advance  is  being  made  in  the  standardiza- 
tion of  mining  methods,  too,  although  by  reason  of  the 
varying  shapes,  kinds,  and  locations  of  orebodies,  as 
well  as  the  different  character  of  gangue  encountered, 
the  problem  is  a  difficult  one. 

Metallurgists  seem  more  backward,  and  a  vast  num- 
ber of  different  tools,  machines,  and  processes  are  used 
to  treat  similar  ores  under  similar  conditions.  This 
in  itself  makes  for  progress  if  not  persisted  in  too 
long,  but  we  often  find  the  same  variation  in  the  same 
processes  continuing  for  years.  There  are  several 
reasons.  One  is  that  an  engineer  who  has  installed 
a  certain  type  of  machine  feels  that  to  admit  an- 
other to  be  superior  reflects  on  his  judgment.  It 
takes  a  big  man  to  admit  that  he  has  made  a  mistake. 
Another  reason  is  that  too  many  engineers  dislike  to 
make  public  the  results  of  their  work,  being  afraid 
that  their  methods  will  be  shown  in  an  unfavorable 
light  by  the  publication  of  reports  of  work  done  at  other 
plants.  Particularly,  there  is  to  be  noted  an  indisposi- 
tion to  describe  experiments  which  have  resulted  nega- 
tively or  unsuccessfully.  As  a  result,  one  company 
duplicates  the  work  which  another  company  did  years 
ago,  instead  of  starting  off  where  the  former  experi- 
ments ended. 

We  were  particularly  interested  in  a  paper  recently 
prepared  by  E.  A.  Wraight  for  the  Institution  of  Min- 
ing and  Metallurgy  in  London.  The  author  attempted  to 
give  specifications  of  steel  which  would  be  the  most 
satisfactory  for  the  drills  used  in  mining  and  for 
the  various  grinding  media  used  in  crushing  and  grind- 
ing ore.  The  data  on  which  Mr.  Wraight  based  his 
conclusions  were  derived  from  decidedly  scattering 
published  articles,  wherein  operating  results  covering 
two  or  more  varieties  of  steel  used  in  similar  work 
are  given,  and  are  conspicuous  by  their  scarcity.  Mr. 
Wraight  emphasizes  the  necessity  for  the  collection  of 
reliable  data  and  the  whole-hearted  assistance  of  steel- 
makers and  mine  and  mill  managers.  In  this  we  heartily 
concur. 

Con.sider  balls  and  ball-mill  liners,  for  example.  ( We 
will  except,  for  the  time  being,  a  discussion  of  the 
various  types  of  ball  mills  as  being  too  controversial 
a  topic;  Hardly  a  millman  but  has  tried  at  least 
two  and  usually  many  more  kinds  of  balls  and  also 
various  types  of  liners.  He  is  generally  satisfied  that 
certain  kinds  nro  cither  not  suitable  for  the  work  in  hand 
or  are  worthless  for  any  purpose.  On  talking  to  sev- 
eral millmen  r«<enlly  we  were  impressed  by  the  almost 
universal  condemnation  of  a  V>all  of  a  certain  analysis 
for  primary  grinding  in  mills  of  large  diameter; 
apparently  they  had  all  tried  it,  with  unsatisfactory 
results.  Probably  others  are  trying  it  now.  For  some 
kinds  of  work  it  may  be  very  suitable.  How  much  of 
this  unnece.i.sary  expense;  could  be  saved  by  a  little  pub- 
licity! 

Ah  a  starter  we  sugM'-st  to  our  readers  who  have  had 
experience  with  various  balls  and  liners  that  they  take 
a  little  time  to  give  u.s  their  conclusions  on  the  subject, 
amplified  as  much  as  possible  by  details  as  to  the  char- 
acter and  size  of  oru,  size  of  mill,  analyses  of  steel, 
cost  for  power  and  steel,  and  other  germane  details. 
Such  data  can,  if  necessary,  be  published  without  the 
author's  name  or  the  name  of  the  mill  where  the  work 
was   done,   provided    this   information    is   given    to   the 


editor,  so  that  he  may  have  some  check  on  the  authen- 
ticity of  the  figures  submitted.  A  compilation  of  the 
results  from  many  mills  will  be  highly  valuable.  Should 
the  response  warrant  it,  we  will  also  be  glad  to  take 
up  other  fields  where  the  opportunity  for  standardiza- 
tion  exists. 


How  Not  To  Succeed  in 
Latin  America 

SOUTH  AMERICA,  as  we  have  before  quoted  with 
approval,  is  the  "New  West."  There  lie  our  chief 
opportunities  for  the  expansion  of  our  mining  industry, 
and  the  trail  has  already  been  plainly  blazed.  In  this 
great  field  of  future  opportunity  for  our  sons,  they  will, 
however,  have  to  compete  on  an  equal  footing  with  the 
capital,  enterprise,  and  engineering  ability  of  European 
nations.  At  the  moment  that  is  possibly  not  so 
threatening,  what  with  the  far  greater  financial  depres- 
sion in  those  countries ;  but  in  five  years  the  pressure 
from  Europe  will  probably  be  stronger  than  from  Amer- 
ica. It  will  take  not  only  push  but  tact  if  we  are  to 
fulfill  our  destiny  and  carry  the  blessings  of  capital 
and  enterprise  to  Latin  America,  to  their  great  advant- 
age and  ours,  rather  than  have  other  nations  perform 
that  function. 

We  have  had  a  long  experience  in  Mexico,  and 
have  not  been  successful  in  dealing  with  that  country, 
either  privately  or  officially.  There  are  many  excep- 
tions to  the  rule,  but  we  all  know  the  type  (not  suffi- 
ciently rare)  of  swaggering  American  in  Mexico,  who 
despises  and  damns  the  whole  country  from  which  he 
gains  his  livelihood,  and  derives  a  mean  kind  of  en- 
joyment from  lording  it  over  ordinarily  docile  laborers 
in  a  way  that  he  would  not  dare  to  do  at  home.  He  will 
not  learn  Spanish,  or  is  so  ignorant  that  he  thinks  he 
knows  it  with  a  few  words,  or  is  not  intelligent  enough 
to  acquire  it:  and  holds  that  the  workmen  would  be 
able  to  understand  English  if  they  were  not  so  obstinate. 
We  once  observed  an  Irish-American  foreman  in  Mexico 
bossing  a  gang  of  Mexicans.  "Hey,  you,"  he  said; 
"bring  me  that  McCarty — McCarty — McCarty"  (ma- 
cate,  a  rope).  Then,  turning  in  disgust,  he  confided  to 
us,  "The  damn  fools  don't  know  their  own  language." 

Nor  has  our  governmental  contact,  as  is  well  known, 
been  more  adept  or  fitting  with  Mexico,  Colombia,  or 
elsewhere.  Blundering,  bluffing,  stupid — all  this,  and 
more.  We  need  presidents  and  diplomats  who  under- 
stand the  people  with  whom  they  have  to  deal;  and 
diplomatic  and  consular  agents  who  inspire  respect  and 
esteem  by  their  personalities — a  prime  requirement 
which  has  often  been  lacking. 

We  have  before  us  a  private  letter  (not  sent  to  us) 
which  was  written  by  an  American  engineer  in  charge 
of  important  mine  construction  work  in  South  America, 
and  he  puts  one  angle  of  the  case  so  clearly  that  we 
quote : 

"The  United  States  citizen  here,  as  in  every  country 
but  his  own,  is  not  very  popular,  and  if  one  looks  closely 
the  reason  is  not  hard  to  find.  He  is  continually  flaunt- 
ing his  superiority  and  making  odious  comparisons, 
which  are  naturally  resented.  1  find  these  people  will- 
ing to  like  us  if  we  will  let  them;  they  arc  a  .sensitive 
people,  very  polite  and  hospitable,  and  sometimes  our 
methods  are  pretty  crude,  and  jar  their  .sensibilities. 
Their  workmen  arc  easily  taught  and  are  fairly  ellicient; 
many  of  the  craftsmen  compare  favora))ly  with  our  own. 
They  are  clever  and  only  lack  ()i)i)ortuiiity  to  develop." 
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The  campaign  of  which  this  engineer  speaks  is  simply 
the  campaign  for  decency.  American  companies  should 
send  to  South  America  only  men  of  innate  personal 
decency,  refinement,  and  tact.  We  can  only  despise, 
fully  as  much  as  do  our  Latin-American  friends,  the 
American  who  is  forced  to  be  democratic  at  home,  but 
expands  gladly  into  a  snob  and  an  autocrat  when  he  gets 
into  a  foreign  country  and  is  charged  with  a  position 
of  some  little  responsibility  and  trust.  And  American 
mining  men  should  see  that  our  official  representatives 
are  also  of  the  type  described.  If  these  are  unsuited 
or  disreputable,  our  private  American  citizens  abroad 
should  not  hesitate  to  make  a  din  in  Washington  about 
it,  at  the  State  Department  and  through  their  rep- 
resentatives in  Congress.  It  is  their  business,  more 
even  than  it  is  that  of  the  State  Department. 

Let  all  of  these  remember  that  the  histoiy  of  the 
dealings  of  the  United  States  with  our  Southern  neigh- 
bors in  the  past  has  not  been  by  any  means  immaculate, 
and  that  there  are  important  passages  of  which  no  un- 
prejudiced historian  or  fair  American  can  approve. 
The  principle  of  might  makes  right  has  shown  through 
too  often  to  now  allay  the  ever-present  suspicion.  As 
a  nation  and  as  individuals,  therefore,  we  must,  in  the 
future,  "lean  backward"  in  a  fair,  generous,  and  cour- 
teous treatment,  and  what  we  say  we  must  never  forget 
to  make  good. 


Could  Brass  Prices  Be  Reduced? 

INTERESTED  as  we  are  in  the  high  retail  prices 
charged  for  copper  products,  and  why,  our  eyes  are 
attracted  by  a  statement  of  the  net  earnings  of  the 
American  Brass  Co.  for  the  last  few  years.  This  com- 
pany is  capitalized  at  $15,000,000,  and  in  the  year  1920, 
half  of  which  was  an  era  of  general  business  depres- 
.sion,  earned  $3,354,564,  a  modest  22  per  cent.  In  the 
last  four  years,  1917  to  1920,  the  net  earnings  have 
amounted  to  more  than  the  capitalization.  Holding  no 
American  brass  stock  ourselves,  we  are  tempted  to  in- 
quire if  the  prices  of  that  company's  products  could  not 
be  lowered  a  little.  The  uses  of  brass  might  thus  be 
widened.  Dividends  should  not  suffer  unduly,  and  cop- 
per could  be  made  to  go  a  little  faster  into  consumption. 
Possibly,  of  course,  the  company  is  under-capitalized. 
It  is  usually  the  other  way,  and  corporations  are  often 
accused  of  watering  stock,  but  in  the.se  days  of  complex 
taxes,  complexly  determined,  perhaps  an  under-capitali- 
zation  may  be  more  desirable  in  some  circumstances.  As 
a  classical  example  of  our  idea  of  an  unwatered  stock 
we  might  cite  the  Temiskaming  &  Hudson  Bay  Mining 
Co.,  in  the  Cobalt  district,  which,  capitalized  at  $25.- 
000,  of  which  only  $7,7fil  was  outstanding,  paid,  during 
its  life,  $1,940,250.  or  dividends  of  25,000  per  cent! 

We  had  expe<-te(l  that  the  earnings  of  the  brass  com- 
panies might  Ite  satisfactory  when  we  were  dissuaded, 
the  other  day,  from  buying  some  brass  screws  for 
which  our  retailer  asked  at  the  rate  of  $1.35  per  lb. 
Instead  we  bought  some  iron  screws  at  45c.  per  Hi. 

Ah  the  American  Brass  Co.  is  reputed  to  lie  tht-  coun- 
try's largest  consumer  of  copper,  we  are  naturally  in- 
terested in  having  its  sales  as  large  as  possible,  and  we 
believe  they  would  be  considerably  extended  by  lower 
prices  of  those  products  which  must  meet  active  compe- 
tition with  iron.  Possibly  C.  H.  Dodge  and  A.  C. 
.lames,  who  are  members  of  the  board  of  directors  of 
both  the  Phelps  Dodge  Corporation  and  the  American 
Brass  Co..  are  the  best  (|ualified  to  tight  the  battle. 


Fishing  for  Suckers 

SILVERSIDES  for  snappers  and  platinum  for  suckers! 
Better  bait  cannot  be  had  by  an  Izaak  Walton  in  the 
case  of  the  former  or  Wallingford  himself  in  the  latter. 
With  platinum  bringing  nearly  four  times  as  much  as 
gold,  and  with  the  public  properly  educated  to  know  its 
uses  and  value,  it  is  to  be  expected  that  once  in  every 
moon  or  so  bonanza  deposits  of  it  would  be  discovered 
even  in  the  most  unlikely  places.  Sulphur  Rock,  in  In- 
dependence County,  Ark.,  is  the  scene  of  the  latest  boom, 
which,  according  to  our  most  recent  information,  has  not 
yet  collapsed. 

As  usual,  the  assay  returns  secured  by  the  principals. 
Pat  Adams  and  H.  C.  Stratton,  are  said  to  be  generously 
large.  No  one-ounce  stuff  for  them,  but,  rather,  ore 
running  $500  in  platinum,  with  ample  amounts  of  gold 
and  silver.  This  report  does  not  quite  agree  with  that 
of  an  engineer  of  our  acquaintance,  whom  we  know  to 
be  reliable.  Samples  which  he  privately  secured  were 
first  analyzed  at  a  laboratory  in  which  he  happened  to 
be  financially  interested.  The  results  were  small 
amounts  of  gold  and  silver  and  no  platinum  at  all.  Not 
content  with  this,  he  sent  another  sample  to  a  well- 
known  firm  of  assayers  and  chemists  in  New  York,  who 
reported  it  to  contain  none  of  the  metals  of  the  platinum 
group,  and  only  traces  of  gold  and  silver. 

The  Mr.  Stratton  referred  to  claims  to  be  a  metallur- 
gits  and  chemist  who  has  a  secret  process  of  discover- 
ing and  extracting  these  elusive  platinum  values.  He 
is  manager  for  what  he  calls  the  New  American  Ore 
Concentrator  Co.,  and  it  is  by  his  patent  concentrator 
that  he  claims  to  recover  the  platinum.  According  to 
our  informant,  he  set  up  a  small  laboratory  at  the 
"mine"  near  Sulphur  Rock,  and  the  place  has  been  a 
Mecca  for  local  citizens  ever  since,  drawing  crowds  of 
1.000  or  more  people  every  Sunday.  The  platinum  and 
gold  are  in  chloride  form,  says  Mr.  Stratton,  and  he 
even  claims  that  the  mine  water  is  charged  with  plat- 
inum chloride.  One  tale  is  that  he  recovered  a  large 
amount  of  the  metal  by  boiling  down  a  couple  of  gallons 
of  water. 

According  to  our  engineer  friend,  the  rock  is  simply 
the  carbonaceous  shale  that  is  prevalent  in  the  district. 
Development  work  consi.sts  of  a  30-ft.  tunnel,  from  which 
visitors  are  now  barred  by  gate  and  lock  to  prevent  them 
from  taking  samples.  A  firm  of  manufacturing  jewel- 
ers in  Chicago  is  said  to  have  given  Mr.  Adams,  the 
promoter,  his  fancy  assays.  Fishes  are  reported  to  lie 
biting  at  the  proposition.     Poor  fishes! 

The  geology  of  the  region  is  interesting.  In  a  signed 
article  in  the  FatesviUe  Guard  Mr.  Stratton  says: 

In  the  first  place  these  hills  are  situated  within  four 
hundred  miles  of  the  Gulf  of  Mexico  and  have  an  ,U\ntion 
of  about  200  ft.  The  Gulf  Range  is  very  proniin<nt  be- 
tween the  Gulf  and  these  beautiful  hills,  which  lie  in  a 
basin  of  an  area  of  some  twenty  by  fifty  miles.  A  very 
small  portion  of  this  iiri-n  lontains  thes«'  bill--,  which 
resemble  n  round-bottom  kcttU'  turned  upsi.li'  il'wn  and 
oacb  one  containing  a  water  tlow  from  the  I'l''  ^lioot.  "The 
up  shoot  comes  from  volcanic  eruptions  of  wliioh  the  writer 
has  sei-n  three  extinct  volcanoes. 

The  whole  would  resemble  hasty  pudding  wlien  lioiling. 
could  one  have  seen  the  action  going  on  uniicr  the  water 
at  the  time  of  it.s  subniergtMice,  which  would  Ih"  ch.nrncter- 
istic  of  the  China  Sen  at  present. 

In  addition,  some  fine  diamonds  are  not  an  impossibility 
H round  thost-  ore  shoots  as  already  opened. 

We  suggest  a  psychopathic  ward  at  least  for  Mr. 
Stratton.  or  else  that  he  be  thrown  into  the  China  Sea 
with  one  ot'  these  diamonds  aliout  his  n. .  k 
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What  Others  Think 


Credit  Conditions 

The  United  States  Government  will  not  grant  further 
credits  to  foreign  governments.  Foreign  business  men 
will  obtain  credit  from  American  business  men.  These 
statements  seem  to  be  contradictory,  though  in  fact  they 
are  not. 

A  large  export  and  shipping  concern  and  a  war  baby 
made  many  millions  of  dollars  during  and  shortly  after 
the  war.  These  millions,  together  with  their  millions 
of  capital  and  other  millions  supplied  by  their  backing 
bank,  have  been  dissipated  as  credits  granted  to  busi- 
ness men  in  Europe,  Asia,  Africa,  and  South  America. 
( The  fact  that  these  credits  were  not  granted  volun- 
tarily is  not  pertinent.) 

Another  similar  firm,  but  much  larger,  older,  and 
more  serious,  has  employed  its  entire  capital,  surplus, 
assets,  and  line  of  credit  in  carrying  its  foreign  buyers ; 
and  to  such  an  extent  is  this  true,  that  only  by  the  most 
strenuous  efforts,  and  by  borrowing  on  nearly  every 
shipment,  cargo,  and  steamer,  has  the  company  been 
able  to  continue. 

These  are  two  prominent  examples.  New  York  has 
thousands  of  similar  ones.  Many  if  not  most  of  our 
commercial  banking  institutions  are  loaded  with  accept- 
ances based  on  shipments  to  foreign  countries,  which 
will  never  be  liquidated  at  more  than  half  the  invoice 
value.  Banks  which  even  during  the  war  did  not  touch 
export  business  have  been  tempted  by  the  apparently 
easy  and  good  profits. 

And  so,  though  our  Government  will  find  it  a  banking 
impo.ssibility  to  lend  to  individual  merchants  abroad,  this 
lending  can  and  will  continue  to  be  done  by  merchants 
here,  who,  in  turn,  will  borrow  from  the  Federal  Re- 
serve Bank  through  their  own  bankers.  This  individual 
lending  will  be  the  result  of  two  conditions.  First,  in 
consequence  of  decreased  domestic  business,  manufac- 
turers and  producers  are  attempting  to  sell  abroad. 
Second,  there  are  so  many  manufacturers  and  producers, 
that  if  each  one  of  them  tries  it  once,  even  on  a  small 
scale,  and  fails  to  collect,  sufficient  credit  to  finance 
Europe  will  Ijf  the  result. 

This  may  soinul  incredible,  but  we  have  Cuba,  near 
at  hand,  which  is  being  financed  this  way.  Exporters, 
manufacturers,  and  merchants  in  America  are  providing 
the  money  for  Chile,  Peru,  Argentina,  and  many  other 
countrie.s  in  quantities  .such  that,  if  collections  could  be 
forced,  all  these  (ountries  would  be  bankrupt.  This 
simply  means  that,  in  the  same  way  that  the  Federal 
Reserve  Bank  is  carrying  the  export  banks,  these  carry 
the  exporter,  who  carries  the  foreign  importer. 

It  is  not  a  bad  methcjtl,  so  long  as  the  exporter  u.ses 
judgment  in  his  choice  of  customers.  If  loans  were 
made  by  our  Government  to  other  governments,  these 
in  turn  would  have  to  loan  to  their  banks,  which  would 
finance  the  foreign  importer.  Our  Government  would 
have  no  control  over  the  ultimate  beneficiaries  of  the 
loan.  By  the  present  method,  the  exporter's  success  de- 
pends upon  hi.s  judging  correctly  his  customers.  It  is 
true  that  at  present  few  customers  in  any  corner  of  the 


world  are  "good."  It  is  for  this  reason  that  the  pro- 
posed Credit  Bureau  of  the  World  will  have  to  go  very 
slow  now.  Old  records  are  useless.  Firms  reported  at 
1,000,000  fr.  are  refusing  shipments  and  dishonoring 
drafts  calling  for  the  payment  of  $100. 

Nevertheless,  such  a  bureau  is  vitally  necessary,  and 
the  exporter,  the  merchant,  and  the  manufacturer  real- 
ize it  and  are  sending  their  reports  as  fast  as  they  get 
new  data,  particularly  when  the  data  are  unfavorable. 

Although  it  is  true  that  credit  is  not  being  granted  at 
present,  many  foreign  buyers  continue  to  express  indig- 
nation at  offers  on  cash  terms,  so  probably  sooner  or 
later  American  exporters  will  again  begin  to  extend 
foreign  credit  accommodation — say  after  the  first  of 
the  year,  when  inventories  are  completed  and  frozen 
credits  thawed. 

In  the  same  way  that  exporters  here  are  dropping  by 
the  wayside,  so  merchants  and  importers  abroad  will 
surprise  their  friends.  Credit  information  is  now  much 
more  important  than  ever  before,  and  the  vast  accumu- 
lation of  data  and  reports  will  have  to  be  verified,  and 
even  fresh  information  from  bankers  and  commercial 
agencies  must  be  verified  where  more  than  a  week  old. 

Credits  must  be  granted  with  extreme  caution.  It 
would  not  be  unfair  to  be  almost  as  careful  in  granting 
credits  abroad  as  our  banks  are  in  gi'anting  credits 
to  their  American  customers.  In  this  way,  though  some 
buyers  abroad  will  be  disappointed,  fewer  exporters  will 
liquidate.  Mark  R.  Lamb. 

New  York  City. 


Correspondence  School  Mining  Engineer 
I  have  read  your  editorial  "Lenine  and  Washington  B. 
Vanderlip"  in  the  issue  of  Dec.  25,  and  have  been  quite 
interested  in  your  reference  to  Mr.  Vanderlip  as  "a 
correspondence  school  'mining  engineer'  "  and  your  com- 
ment "we  are  relieved  to  know  that  Mr.  Vanderlip  is 
only  a  correspondence  school  mining  engineer,"  from 
which  the  natural  inference  is  that  you  do  not  consider 
that  one  who  lays  the  foundation  of  his  professional 
knowledge  on  a  correspondence  course  is  a  credit  to  the 
profession  that  he  seeks  to  follow. 

If  we  assume  as  an  essential  requirement  to  becoming 
an  engineer  that  one  must  stand  up  in  cap  and  gown 
before  a  faculty  and  receive  a  sheepskin  engrossed  in 
a  language  that  he  does  not  understand,  we  are  in  the 
position  of  denying  that  such  men  as  James  B.  Eads, 
who  conquered  the  Mississippi  River  with  his  jetties 
and  the  St.  Louis  bridge  and  left  many  other  monuments 
to  his  extraordinary  ability,  and  Thomas  A.  Edison, 
"the  wizard,"  were  not  "engineers"  until  their  achieve- 
ments had  become  so  notable  that  leading  universities 
were  proud  to  confer  honorary  degrees  upon  them. 

Similar  instances  could  be  muUiplied  indefinitely. 
All  of  us  have  known  men  whose  standing  as  engineers 
is  beyond  <iuesti()n,  but  who  have  never  received  a  degree 
or  had  the  benefit  of  a  single  day  of  college  education. 
Conversely,  all  of  us  have  known  meti  with  engineering 
educations  as   good   as  money   can   buy   who   will   never 
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be  worth  the  traditional  tinker's  dam  as  real  engineers, 
no  matter  how  they  are  placed,  and  even  if  they  live 
to  be  as  old  as  Methuselah  and  grow  whiskers  down  to 
their  knees. 

I  know  a  man  who  now  has  a  profitable  consulting 
practice.  Within  a  year  of  his  graduation  from  one 
of  the  best  mining  schools  in  the  country  he  was 
unceremoniously  fired  from  a  job  at  day's  pay  because 
of  his  utter  ignorance  of  the  most  elementary  practical 
principles  of  the  work.  When  did  that  man  become  an 
engineer?  Was  it  when  he  received  his  degree  or  was 
it  when  he  acquired  such  practical  experience  as  to 
enable  him  to  qualify  under  Webster's  definition  of  an 
engineer  as  "A  person  skilled  in  the  principles  and 
practice  of  engineering"  ? 

Engineering  is  very  largely  a  profession  of  overcom- 
ing obstacles.  Does  not  the  man  who,  having  put  in  his 
eight  hours  in  the  mine  or  mill,  buries  himself  in  his 
books  for  another  two  or  three  hours  while  the  other 
fellows  are  reading  the  magazines  or  playing  cards 
exhibit  that  spirit  of  the  true  engineer  which  wins 
through  in  spite  of  obstacles?  Many  employers  are  only 
too  glad  to  get  correspondence  school  men  for  that  veiy 
reason. 

And  how  about  those  who  have  secured  sufficient 
credits  by  correspondence  study  of  a  university  extension 
course  to  entitle  them  to  a  degree?  Are  they  "only 
correspondence  school  mining  engineers,"  or  will  you 
admit  them  to  the  elect?  Leroy  A.  Palmer. 

San  Francisco,  Cal. 


Will  the  McFadden  Bill  Make  Bandits? 

A  number  of  years  ago  a  New  York  wildcat  promoter 
was  operating  a  small  silver  property  in  northern 
Sonora.  To  raise  more  money  and  to  gain  the  confidence 
of  his  directors  he  considered  it  most  advisable  to  show 
a  good  production  for  the  property.  In  view  of  the 
fact  that  silver  was  an  extremely  scarce  article  at  the 
mine,  and  there  being  little  chance  that  it  would  produce, 
he  forthwith  purchased  Mexican  pesos  on  a  wholesale 
scale.  The  same  he  melted  up  and  shipped  as  bullion 
produced  at  the  mine.  Unknown  to  him,  the  directors 
finally  learned  of  these  operations  and  accused  him  of 
this  practice  at  their  next  meeting.  Whereupon  the 
wily  promoter  admitted  the  fact  and  told  them  that 
every  time  he  had  advance  information  of  a  bandit 
raid  upon  the  camp  he  immediately  collected  all  of  the 
silver  coin  and  melted  it  into  a  bar  which  was  too  large 
to  1)8  easily  carried  off,  thereby  saving  the  company's 
money. 

Will  melted  United  States  gold  coin  bring  a  50  per 
cent  premium?  M.  J.  Elsing. 

Bisbee,  Ariz. 

Concerning  the  Recent  Annual 
Review  Number 

Congratulations  on  the  Annual  Review  Number  of 
Kiifiineering  and  Mining  Journal,  which  is  a  decided  im- 
provement over  past  annual  review.s  of  the  .same  publi- 
cation. The  most  valuable  feature  of  the  i.ssue  is  that 
it  devotes  a  consistent  amount  of  space  to  each  subject, 
.■^o  that  the  render  who  is  reasonably  busy  can  absorb  the 
most  important  facts  regarding  a  metal,  .substance,  or 
industry  in  the  short  space  of  time  that  may  be  at  his 
(iispoRai.  Harry  .1.  Wdi.K 

New  York  City. 


The  Artificial  Production  of 
Precious  Stones 

I  notice  on  p.  1131  of  the  Dec.  11  issue  of  the 
Engineering  and  Mining  Journal,  under  the  title  "Na- 
ture Still  Supreme  in  Making  Diamonds,"  one  or  two 
misstatements,  which,  although  relatively  unimportant, 
should  not  have  appeared  in  a  journal  devoted  to  the 
mineral  industries.  I  refer  to  the  statement  that  reads 
as  follows : 

"However,  the  ruby,  topaz,  sapphire,  amethyst, 

and  emerald,  precious  stones  of  the  corundum  class, 

are  often  made  by  artificial  methods.     The  product 

IS  in  many  cases  superior.     .     .     ." 

Of  course,  ruby  and  sapphire  are  corundum,  but  or- 
dinary topaz  is  either  quartz  or  precious  topaz  (a  sili- 
cate of  aluminum  with  fluorine) .  It  is  true  that  yellow 
corundum  is  sometimes  called  Oriental  topaz,  but  it  is 
more  frequently  termed  golden  sapphire.  It  is,  it  is 
true,  now  made  artificially.  Ordinary  amethyst  is  a 
variety  of  quartz,  and  neither  it,  quartz  topaz,  nor  pre- 
cious topaz  has  ever  been  made  artificially  on  a  com- 
mercial scale.  Purple  corundum,  sometimes  called 
Oriental  amethyst,  has  been  made  artificially,  but  there 
is  little  of  the  product  on  the  market,  as  there  is  not 
much  demand  for  it. 

The  principal  mistake,  and  the  one  to  which  I  wish  to 
take  exception,  is  the  statement  that  emerald  is  a  va- 
riety of  corundum  and  has  been  artificially  produced. 
Not  only  is  ordinary  emerald  not  corundum  (it  is  a 
variety  of  beryl,  beryllium-aluminum,  silicate),  but  em- 
erald-green corundum,  sometimes  known  as  Oriental 
emerald,  has  never  been  made  artificially.  All  artificial 
green  corundum  is  of  a  rather  unattractive  yellowish- 
green  shade,  and  has  been  sold  to  some  extent  under 
the  misnomer  of  synthetic  peridot.  Many  attempts  have 
been  made  to  manufacture  emerald-green  corundum, 
but  they  have  been  failures.  Equally  unsuccessful  have 
been  all  efforts  to  make  true  s^^lthetic  emerald  on  a  com- 
mercial scale.  In  spite  of  the  fact  that  synthetic  emer- 
alds are  offered  for  sale  by  many  jewelers,  such  objects 
are  not  true  synthetic  emerald,  but  are  either  nothing 
other  than  a  green  glass,  or  else  are  some  form  of 
doublet.  G.  M.  Butler. 

Tucson.  Ariz. 

[We  are  glad  to  publish  Dean  Butler's  intelligent  crit- 
icism. We  should  have  said  Oriental  topaz.  Oriental 
amthyst  and  Oriental  emerald.  Our  statement  would 
then  have  had  the  authority  of  the  Encyclopedia  Britan- 
nica,  as  follows: 

"The  Oriental  emerald  has  been  produced  artificially 
in  the  same  way  as  the  ruby,  by  adding  a  larger  amount 
of  chromium  to  the  alumina  hath  and  regulating  the 
temperature." 

"The  Oriental  topaz  consists  of  clo.ir  crys- 

talline .sapphire  colored  with  a  small  quantity  of  ferric 
oxide.  It  has  been  produced  artificially  by  adding  iron 
instead  of  chromium  to  the  matrix  from  which  the  white 
sapphire  crystallizes." 

"The  sapphire  ...  is  found  occasionally  of  a 
beautiful  violet  color;  it  is  then  called  the  Oriental  ame- 
thyst. ...  If,  to  the  igneous  bath  of  alumina, 
some  coloring  matter,  such  as  manganese,  is  added  cap- 
able of  communicating  a  violet  color  to  the  crystals  of 
alumina,  the  Oriental  amethyst  will  he  the  result. 
Oriental  amethyst  has  been  so  fornn-.l  ariiiicially. — 
Editor.  | 
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THE  VULTURE  MINE  AND  CAMP.  FROM  THE  MILL.  IN  1914 

The  Vulture  Mine 

An  Excellent  Example  of  the  Effect  of  Faulting  Upon  the  Development 
Of  a  Southwestern  Gold  Deposit — Discovered  in  the  Sixties,  the  Property 
Had  a  Good  Record  of  Production  Until  1917,  When  It  Was  Closed  Down 

By  W.  Spencer  Hutchinson 

Written  for  Engineering  and  Mining  Journal 


THE  VULTURE,  a  gigantic  tooth  of  gold-threaded 
quartz  on  the  rim  of  the  desert,  watched  century 
by  century  the  seasonal  migration  of  the  Apaches, 
who  crossed  the  mountains  and  the  forty  miles  of  desert 
between  the  waters  of  the  Hassayampa  and  the  Gila. 
In  the  sixteenth  century  it  beckoned  the  adventurous 
Spaniard  from  the  beaten  trail  to  i-eveal  its  gold  and 
to  take  his  brass-poled  and  steel-edged  axe  for  a  token. 
It  was  not  until  1862  that  any  attempt  was  made 
thoroughly  to  explore  central  Arizona;  no  one  had  be- 
fore essayed  more  than  a  hurried  passage  through  the 
country,  although  all  believed  it  to  be  rich  in  minerals. 
The  Territory  of  Arizona  was  organized  by  act  of  Con- 
gress, Feb.  24,  1863,  and  about  the  same  time  Weber, 
Walker,  Wickonhurg,  and  other  veteran  pioneers  came 
into  the  district. 

Henry  Wickenburg,  with  several  companions,  was 
prospecting  upon  tl,f  Has.sayampa  in  October,  1863,  and 
discovered  a  butlc  ^Ji  small  isolated  mountain  of  quartz 
which  they  recognized  as  containing  gold,  but  to  which 
they  attached  no  gnat  value  at  first,  so  that  all  but 
Wickenburg  were  n^lu'tant  to  go  to  even  the  small 
trouble  of  posting  noii  ••-,  claiming  the  lode.  .It  was, 
however,  taken  up,  and  ih<-  \'iilture  mine  by  1867  became 
the  best-known  and  most  profitable  property  in  central 
Arizona,  if  not  in  the  entire  territory.  The  main  quartz 
outcrop,  a  tooth-like  butte,  was  500  ft.  long,  400  ft.  wide, 
and  100  ft.  high. 

The  Vulture  mine  is  in  Maricopa  County,  fourteen 
milf-  south  of  Wickfiiburg,  a  station  on  the  Prescott  & 
Phoeni,x  branch  of  the  Santa  Fe  Ry.  about  fifty  miles 
northwest  of  Phoenix.     The  mine  is  reached  by  auto- 


mobile road,  which  surmounts  a  pass  at  an  altitude  of 
2,700  ft.,  just  north  of  Vulture  Peak.  The  mine  itself 
is  at  an  altitude  of  2,000  ft.  It  was  not  so  accessible  in 
the  early  days  before  the  railways  were  built,  when 
Ehrenburg,  on  the  Colorado  River,  was  the  nearest 
supply  point  and  whence  all  the  machinery  for  the 
first  mill  was  hauled  168  miles  across  the  desert.  In 
1880  the  railroad  reached  Phoenix  and  in  1893  it  was 
extended  to  Wickenburg.  The  Hassayampa  is  a  "dry" 
river  the  greater  part  of  the  year,  but  its  sub-channel 
stream  is  unfailing,  and  at  Wickenburg  abundant  water 
is  found  by  shallow  wells.  Of  these  waters,  it  is  alleged, 
"He  who  drinks  thereof  shall  never  aftei-ward  tell  the 
truth,  have  a  dollar,  or  leave  Arizona." 

The  first  mills  for  working  the  Vulture  ore  were  built 
on  the  Hassayampa,  one  a  short  distance  above  Wicken- 
burg, and  sixteen  miles  from  the  mine,  the  other  con- 
siderably further  down  the  river  and  ten  miles  from 
the  mine.  Wells  were  drilled  at  the  mine  in  1909,  and 
a  watercourse  in  gravel  was  found  under  the  lava  at 
400  ft.  depth.  Two  wells  were  equipped  with  pumps, 
but  the  water  nearly  failed  in  1912,  and  one  of  the  wells 
was  deepened  to  1,003  ft.,  where  more  water  was  found. 
This  water  ri.ses  to  4.50  ft.,  whence  it  is  pumped  with 
a  standard  well  rig,  and  for  four  years,  as  long  as  the 
well  was  u.sed,  the  flow  showed  no  diminution,  and  there 
was  never  any  lack  of  water  for  the  mill  at  the  mine 
or  for  other  needs. 

Wickenburg  himself  seems  to  have  been  possessed 
(it'  inilative.  for  within  six  months  of  his  discovery  he 
had  Iniilt  arrastras  on  the  IIassayami)a  River,  to  which 
tic  haui((l  ore  yielding  $80  to  $100  in  gold  per  ton,  and 
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in  1865  built  a  five-stamp  mill,  which  he  worked  steadily 
until  1867,  when  he  sold  the  mine  to  an  English  com- 
pany. The  new  owners  built  a  new  mill  of  forty  stamps 
about  a  mile  above  the  town  of  Wickenburg.  Tailings 
in  excess  of  200,000  tons  accumulated  here  from  the 
ores  hauled  from  the  Vulture  mine.  The  treatment  at 
this  early  time  was,  of  course,  by  amalgamation,  and 
although  the  accounts  refer  to  some  concentration  by 
bumping  tables,  it  appears  that  the  concentrates  were 
not  shipped  away,  but  were  piled  up  for  future  treat- 
ment.    At   any    rate,    after   the   cyanide   process    was 


THE   VrLTURE   illNE,    SHOWING   TH1-:    \  El.N    i.\     llii:    WEST 
END  OF  THE  EASTERLY  OPEN  CUT 

developed  and  in  the  early  90's,  this  tailing  pile  was 
worked  over  by  cyanidation  with  great  profit. 

The  ownership  of  the  mine  was  divided,  and  this  fact 
accounts  for  another  mill  of  twenty  stamps  built  in 
1871  at  a  point  on  the  river  known  as  Smith's  mill,  ten 
miles  east  of  the  mine  and  fifteen  miles  below  Wicken- 
burg. There  was  a  third  mill  at  Seymour  some  time 
later,  about  three  miles  above  Smith's  mill  and  about 
the  same  distance  from  the  mine  and  on  the  old  stage 
road  between  Vulture  and  Phoeni.x.  Fret^uent  mention 
is  made  of  the  excessive  cost  of  operation,  due  to  the 
long  wagon  haul  from  the  mine  to  these  mills,  which 
made  it  necessary  to  sort  the  ore  at  the  mine  and  put 
into  stockpiles  for  later  treatment  everything  that 
yielded  less  than  $20  per  ton.  The  practicability  of 
building  a  mill  at  the  mine  and  also  of  laying  a  pipe  line 
from  the  Hassayampa  River  was  considered  early  in  the 
progress  of  the  work.  This  plan,  however,  waited  until 
1879  for  its  realization,  when  the  Arizona  Central  Min- 
ing Co.  ac(|uired  all  of  the  different  claims  on  the  de- 
posit. An  eighty-stamp  mill  was  then  built  at  the  mine 
and  a  six-ituh  pipe  line  was  laid  from  Seymour,  whence 
water  was  pumped  from  wells  sunk  in  the  bed  of.  the 
river.  Power  was  provided  by  a  steam  plant  Inirning 
wood,  and  during  the  operation  of  the  mill,  which  con- 
tinued for  .seven  or  eight  years,  all  of  the  scanty  growth 
of  desert  trees  wa.s  cut  off  for  twelve  miles  around  the 
mine. 

During  the  twenty  years  from  1888  to  1908.  the  mine 
was  worked  only  in  a  small  way  by  lessees.  In  1908  it 
was  reopened  by  the  Vulture  Mines  Co.  The  mine  was 
pumped  out  and  the  shaft  sunk  deeper.  Milling  l)egan 
in  1909  from  ore  mined  In  the  upper  levels  and  milled  in 
twenty  stamps  of  the  old  mill  repaired  for  that  purpose. 
The  ore  was  amalgamated  in  the  mortars  and  on  plates 
in  approved  California  style,  with  very  good  results  and 
a  metallurgical  efficiency  of  70  to  80  per  cent.  The 
tailings  were  piled  for  later  treatment  by  cyanide. 
Water  was  developed  by  the  deep  wells,  and  a  now  mill 
liullt  In   1910.     The  latter  was  of  twenty  heavy  stamps, 


with  supplementary  grinding  pans,  having  a  capacity  of 
100  to  120  tons  of  ore  daily,  and  was  driven  by  a 
gasoline  engine.  The  mill  worked  steadily,  with  the 
exception  of  an  interruption  of  a  few  months,  until  the 
end  of  1915.  All  activity  ceased  in  1917.  The  mine 
was  allowed  to  fill  with  water,  and  in  1919  the  equip- 
ment was  advertised  for  sale. 

Only  the  most  meager  records  of  the  production  of 
the  Vulture  mine  between  1864  and  1908  are  to  be 
found,  but  it  is  known  to  be  very  large.  Published  re- 
ports credit  it  with  as  much  as  $16,000,000,  and  some 
claims  are  made  of  even  larger  production.  In  Mineral 
Resources  for  1869  a  record  is  given  of  15,474  tons 
milled  at  Wickenburg,  which  yielded  $399,743,  which  is 
at  the  rate  of  $25.83  per  ton.  Whatever  uncertainty 
there  may  be  regarding  early  production,  there  is  none 
concerning  that  since  1908,  which  amounted  to  a  total 
of  $1,839,375,  of  which  about  30  per  cent  came  from 
concentrates  shipped  to  smelters  and  the  remainder  was 
from  bullion  derived  in  nearly  equal  proportion  by  amal- 
gamation and  cyanidation.  Complete  records  of  tonnage 
are  not  at  hand,  but  there  was  milled  during  the  years 
1912  to  1914,  inclusive,  82,091  tons  of  ore  of  an  aver- 
age assay  of  $18.94  per  ton,  which  was  treated  with  a 
metallurgical  efficiency  of  about  82  per  cent. 

The  mine  is  in  the  foothills  of  the  Vulture  Mountains 
at  the  edge  of  a  broad,  gently  sloping  desert  valley.  The 
country  rocks  are  schists,  probably  pre-Cambrian,  with 
dikes  and  irregular  masses  of  granite,  all  antedating 
the  mineralization.  Vulture  Peak,  at  an  altitude  of 
3,500  ft.  and  five  miles  northeast  of  the  mine,  is  a 
volcanic  neck  with  radiating  dikes  whose  prominent 
outcrops  form  striking  topographic  features.  This 
neck   and   the   dikes   are   assumed    to    have   been    the 


Till-:  oFFirE  Axn  assay  i.ahohatort  at  the 

Vll.TlHE   .MI.Ni; 
Tliesf  biiiliUnf;!!  (Into  biirk  to  the  vciv    bc^nnlnK,  ami   -.trr  built 
(if  mine   boiiKliTs.   somh'   of   whkh    show    free  gold.      Thi-    I'Utuio 
«ng  taken   In   1908.      Tl\o   biilldhiKs   ;ir.'  .still  standing. 

source  of  the  lavas  which  filled  an  old  valley  ami  buried 
•he  easterly  extension  of  the  X'ulture  mineral  zone. 

The  vein  strikes  east  and  west  and  diiis  northerly  42 
(leg.  It  presents  two  characters:  next  to  the  foot  wall, 
a  vein  five  to  six  feet  thick  of  rich  minor:di/ed  quartz 
but  without  admixture  of  schist,  and  al)ove  this,  and 
.separated  from  it  by  chloritic  schist,  a  big  quart/,  vein 
thirty  to  fifty  feet  thick.  In  some  parts  this  vein  is  of 
clean,  white  quartz,  which  is  invariably  low-grade  and 
cannot  be  worked  at  a  profit.  In  other  parts,  the 
body  of  this  vein  is  made  up  of  fragments  of  schist 
with  quartz  between,  and  Is  rich.  The  hanging  wall  is 
of  chloritic  schist,  the  foot  wall  being  of  sericillc  .«<chist. 
The  outcrop  was  1,000  ft.  long,  but  it  has  all  disappeared 
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now,  the  upper  parts  of  the  vein  having  been  quarried 
in  two  large  open  pits.  The  westerly  pit  is  300  ft.  long 
and  the  easterly  one  500  ft.,  with  low-grade  vein  matter, 
which  consists  mostly  of  white  quartz  too  poor  to  mine, 
remaining  between  them. 

In  the  oxidized  zone  the  quartz  is  stained  with  iron 
oxide,  and  some  wulfenite  in  characteristic  tabular 
crystals  with  razor-sharp  edges  is  found  in  openings  in 
the  quartz.  Vanadinite  is  reported  to  have  been  found, 
but  it  must  be  rare,  for  none  was  seen  during  the  re- 
cent operations.  Below  the  zone  of  oxidation  the  vein 
minerals,  other  than  quartz,  are  pyrite,  galena,  blende, 
and  chalcopyrite.  The  proportion  of  these  is  indicated 
by  the  ratio  of  concentration,  which  was  about  30  to 


extensive  outcroppings  of  granite  are  found,  occurring 
as  an  intrusive  mass  in  the  schist.  The  vein  extends 
into  the  granite,  but  pinches  out  within  a  short  dis- 
tance after  splitting  up  into  several  smaller  veins,  which 
have,  however,  yielded  some  high-grade  ore.  Granite 
of  identical  character  was  encountered  in  the  westerly 
end  of  the  950  level,  in  the  easterly  end  of  the  1,550 
level,  and  in  a  diamond-drill  hole  put  down  from  the 
latter.  These  points  of  exposure  of  granite  in  the  zone 
of  mineralization  indicate  a  probable  easterly  pitch  of 
the  contact  and  perhaps  also  an  easterly  pitch  or  rake 
to  the  ore  zone. 

The  position  of  the  stoped  areas  is  shown  in  Fig.  1, 
representing  the  longitudinal   section.      Characteristic 
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FIG.    1.      LONGITUDINAL  VERTICAL  PROJECTION   OF   THE  VULTURE  MINE  WORKINGS 


1,  and  the  assay  of  the  concentrates,  which  was  12  to 
15  per  cent  of  lead,  8  to  12  per  cent  of  zinc,  1  to  2  per 
cent  copper,  and  from  $120  to  $200  in  gold.  Metallic 
gold  was  found  in  all  parts  of  the  mine,  and  even  in 
the  deeper  workings,  where  the  ore  was  not  oxidized 
but  was  made  up  of  characteristic  quartz  with  asso- 
ciated sulphides,  coarse  gold  was  present,  and  thus  some 
pieces  weighing  half  .tn  ounce  or  more  accumulated  in 
the  mortars  of  the  stamp  batteries.  This  gold  had  a 
fineness  of  760  to  780. 

The  association  of  gold  with  galena  is  an  interesting 
characteristic.  The  gold  thus  associated  appeared  not 
to  be  metallic,  and  proved,  upon  experiment,  to  be 
peculiarly  obstinate  to  cyanidation,  but  the  galena  was 
usually  rich,  so  that  when  the  average  mill  concentrates 
assayed  $150  per  ton  the  clean  galena  concentrate  as- 
sayed $600.  These  fharacteristicH  of  the  ore  led  to  the 
adoption  of  a  rather  unusual  metallurgical  treatment,  a 
combination  of  amalgamation,  concentration,  and  cyan- 
idation. 

JusI  beyond  the  ore  shoot  on  its  westerly  extension 


silicification  is  found  throughout,  but  mineralization,  in- 
stead of  being  uniform,  is  segregated  in  two  well-defined 
ore  shoots.  The  easterly  orebody,  which  is  the  one 
furthest  from  the  granite,  was  the  larger  in  every 
dimension,  and  the  position  of  the  two  suggests  the 
conception  of  a  succession  of  ore  shoots  en  echelon. 
Thus,  the  next  one  should  be  further  east  and  deeper, 
and  the  faulting  would  have  carried  it  to  some  such 
position  as  is  indicated  on  the  drawing  as  "probable 
zone  of  extension  of  mineralization."  Evidence  of  east- 
erly extension  of  the  ore  zone  would  naturally  be  looked 
for  on  the  surface,  but  near-by  exposures  are  lacking, 
for  the  reason  that  the  schists  are  buried  by  volcanic 
tuffs  and  lavas.  The  schists  emerge  again  3,000  ft.  to 
the  east,  where  they  show  characteristic  structures  and 
some  mineralization. 

The  geological  feature  which  has  been  a  controlling 
factor  in  the  history  of  the  Vulture  mine  is  the  extra- 
ordinary development  of  faulting.  There  are  a  great 
number  of  small  faults,  with  displacement,  however, 
of  a  few  feet  only.     These  have  been  of  little  conse- 
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quence  and  have  interfered  neither  with  development 
nor  mining.  Besides  these,  there  are  two  major  faults, 
which  are  kiiown  as  the  Talmadge  and  Astor  faults. 
The  Talmadge  fault  cuts  the  orebody  off  on  the  easterly 
end  and  on  the  dip,  crossing  the  vein  on  its  strike  at 
an  acute  angle.  The  dip  of  the  fault  is  80  deg.  to 
the  northeast,  which  compares  with  the  dip  of  the 
vein,  42  deg.  to  the  north.  The  displacement  of  the 
vein  is  300  ft.  vertically.  This  fault  does  not  outcrop 
at  the  surface,  but  is  buried  by  gravel  wash,  a  circum- 
stance tending  to  conceal  its  true  character,  which  was 
consequently  not  recognized  until  1911.  That  this  fault 
was  encountered  early  is  shown  by  the  sketch.  Fig.  3, 
and  a  quotation  from  a  letter'  written  in  1872  by  the 
superintendent  of  the  mine  to  Rossiter  W.  RajTiiond, 
then  U.  S.  Mining  Commissioner: 

"At  a  depth  of  232  ft.  below  the  surface  of  the  mesa 
the  fissure  is  found  to  change  from  a  dip  of  45  deg. 
north-northeast  to  an  almost  vertical  position.  .  .  . 
After  sinking  50  ft.  behind  the  foot  wall,  from  the 
232-ft.  level,  the  fissure  was  crosscut  and  found  to  be 
47  ft.  in  width,  and  having  on  the  hanging  wall  a  seam 
of  blue  clay  some  12  or  15  in.  thick.  Outside  of  this 
was  the  hanging-wall  rock  peculiar  to  the  mine  above ; 
but  the  fissure,  throughout  its  width,  was  found  to  be 
filled  with  a  hard  black  rock  full  of  fine  iron  pyrites  and 
some  galena,  and  similar  in  character  to  the  cap  or 
barren  filling  which  is  found  in  many  Colorado  lodes." 

It  is  interesting  to  find  the  correct  interpretation  of 
this  puzzling  geological  structure  by  comparing  the 
sketch,  made  in  1872,  with  the  cross-section  of  the 
orebody  as  developed  in  1918.  So  far  as  is  knowni,  no 
work  was  done  deeper  than  that  shown  in  the  old  sketch 
until  1911. 

It  is  not  easy  to  show  these  faults  and  their  relation 
to  the  vein  clearly  and  fully  without  a  series  of  cross- 
sections  or  a  model,  but  the  two  accompanying  sketches. 
Fig.  2,  will  give  an  idea  of  the  disastrous  results  of 
the  faulting.  The  fault  was  encountered  during  the 
recent  working  of  the  mine  on  the  500  level  near  the 
plane  of  section  A-A,  and  here  it  was  from  five  to  six 
feet  wide  between  the  walls  and  was  filled  with  gouge 
and  broken  fragments  of  schist  and  quartz.  For  a 
short  di.stance,  in  some  places  fifty  or  sixty  feet,  below 
the  point  where  the  vein  was  cut  off,  the  fault  contained 
so  much  crushed  vein  matter  that  the  fault  was  profit- 
ably stoped  for  a  considerable  distance.  The  fault  is 
mineralized   discontinuously   by  calcite,  which  appears 

'Mineral  Rcsourcci  West  of  the  Rocky  Mountains.  1S71. 
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l-IQ.    2.      CROS.S-.SICCTK1NS  ON   A-A    ANP   R-B    OF   TIIK    VII.- 
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FIG.  3.  SECTION  OF  ATJLTURE  MINE 
Drawn  b.v  Peter  Taylor,  superintendent,  in  1S7J.  published  in 
report  of  the  U.  S.  Commissioner  of  Mining  Stati.^tics.  1874,  page 
348.  A,  outcrop;  B,  mouth  of  main  shaft  at  surface  of  mesa:  C. 
182-ft.  level;  D-D,  interior  shaft;  E.  crosscut  at  282-ft  level, 
showing  vein  47  ft.  tliick,  with  seam  of  clay  on  hanging  wall :  F. 
north  property  drift,  at  232  ft;  O,  crosscut  (unfinished)  at  312- 
ft.  level :  U,  small  winze. 

in  lenses  a  few  feet  in  length,  sometimes  a  foot  in  thick- 
ness, dark  colored,  and  containing  here  and  there  ciys- 
tals  of  galena.  The  calcite  is  comparatively  plentiful 
near  the  surface  and  is  not  found  in  the  deeper  parts. 

When  the  position  of  the  fault  was  determined  by  the 
extension  of  the  underground  work,  its  apex  was  pro- 
jected and  staked  on  the  surface,  and  it  was  found  that 
it  cut  through  an  area  of  old  dry-placer  workings  about 
700  ft.  southeast  of  the  orebody.  A  working  hypothesis 
was  developed  based  upon  the  idea  that  the  old  placer 
marked  the  position  of  the  faulted  outcrop  of  the  vein, 
and  exploration  was  thereafter  directed  by  a  drift  on 
the  750  level  southeasterly  along  the  fault  and  by  a 
vertical  winze  from  the  same  level  on  the  northeasterly 
side  of  the  fault.  This  work  resulted  in  cutting  the 
vein  on  both  the  750  and  850  levels  exactly  where  the 
hypothesis  indicated.  The  orebody,  when  rediscovered, 
was  35  ft.  thick,  and  the  best  part  of  the  ore  shoot  200 
ft.  long. 

At  this  .stage  it  was  thought  that  nothing  could 
interfere  with  the  realization  of  the  most  sanguine  ex- 
pectations entertained  for  the  mine,  but  before  many 
months  had  gone  by  the  Astor  fault  was  cut  on  the 
1,050  level,  at  a  place  where  it  was  expected  u)  find 
ore.  This  new  fault  is  parallel,  or  nearly  parallel,  to 
the  Talmadge  fault,  and  the  displacement  is  in  (lie  same 
direction — that  is.  downward  on  the  northeasterly  side. 
The  amount  of  that  displacement  is  not  known,  lor  the 
reason  that  neither  the  vein  nor  any  other  correlating 
features  have  been  found  beyond  it. 

The  physical  condition  of  the  fault-filling  does  not 
suggest  displacement  greater  than  that  of  the  Talmadge 
fault,  hut  the  winze  500  ft.  vertically  below  the  1.050 
level  did  not  find  the  vein,  although  it  did  find  stringers 
of  quartz  which  yielded  good  assays,  a  condition  which 
is  characteristic  of  mineralization  in  the  schists  beyond 
the  ends  of  the  ore  shoots.  It  is  believed  that  the  drifts 
might  wisely  have  been  carried  further  east  l>efore  the 
work  was  stopped,  but,  in  any  case,  if  the  vein  should 
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some  day  be  found  in  the  east  end,  a  new  shaft  from 
the  surface  would  be  necessary  for  economical  work- 
ing, and  any  further  explorations  had  probably  best  be 
done  by  diamond  drilling. 

The  purpose  of  this  account  is  to  put  on  record  the 
facts  concerning  a  remarkable  gold  mine,  with  the  hope 
that  it  may  be  of  service  to  others  who  may  harken  to 
the  call  of  the  Vulture. 


Iron-Ore  Production  in  1920 

THE  iron  ore  mined  in  the  United  States  in  1920,  ex- 
clusive of  that  which  contained  more  than  5.5  per 
cent  of  manganese,  is  estimated  by  the  U.  S.  Geological 
Survey  at  67,773,000  gross  tons,  an  increase  of  12  per 
cent  as  compared  with  the  output  in  1919.  The  ship- 
ments of  ore  from  the  mines  in  1920  are  estimated  at 
69,558,000  gross  tons,  an  increase  of  nearly  24  per  cent 
as  compared  with  shipments  in  1919.  The  stocks  of 
iron  ore  at  the  mines,  mainly  in  Michigan  and  Minne- 
sota, apparently  decreased  from  12,986,000  gross  tons 
in  1919  to  11,145,000  tons  in  1920,  or  14  per  cent. 

The  production  of  iron  ore  in  1920  was  less  than 
2,000,000  tons  below  that  of  1918  and  is  exceeded  only 
by  that  of  the  war  years  1916,  1917,  and  1918.  In  1920 
shipments  exceeded  production  by  approximately  1,785,- 
000  gross  tons,  but  in  1919  production  exceeded  ship- 
ments by  about  4,147,000  tons. 

Lake  Superior  District 

About  86  per  cent  of  the  iron  ore  mined  and  shipped 
in  1920  came  from  the  Lake  Superior  district,  in  which 
58,173,000  gross  tons  was  mined  and  60,056,000  tons 
was  shipped,  increases  of  about  12  and  24  per  cent, 
respectively,  as  compared  with  the  quantities  mined  and 
shipped  in  1919.  These  totals  include  the  ore  mined  and 
shipped  from  the  Mayville  and  Baraboo  mines,  in  Wis- 
consin, and  ore  shipped  by  rail  as  well  as  water  from  all 
mines,  but  exclude  manganiferous  ores  that  contained 
more  than  5.5  per  cent  manganese.  The  ore  is  chiefly 
hematite.  The  stocks  of  iron  ore  in  this  district  appar- 
ently  decreased   from   about    11,887,000    gross   tons    in 

1919  to  about  10,000.000  tons  in  1920,  or  16  per  cent. 
The  shipments  of  iron  ore  by  water  from  the  Lake 

Sui>erior  district  in  1920  Hncluding  manganiferous  iron 
ore),  according  to  figures  compiled  by  the  Lake  Superior 
Iron  Ore  Association,  amounted  to  58,527,226  gross  tons, 
an  increase  of  24  per  cent  as  compared  with  these  ship- 
ments in  1919.  A  total  of  about  1,529,000  tons  is  thus 
indicated  to  have  been  shipped  by  rail. 

The  mines  in  Minnesota  furnished  67  per  cent  of  the 
total  iron  ore  shipped  from  the  Lake  Superior  district  in 

1920  and  58  per  ((-nt  of  the  total  of  the  United  States. 
The  mines  in  Michiiran  furnished  31  per  cent  of  the 
Lake  shipments  and  l;7  per  cent  of  the  grand  total. 

South  ka.stern  States 

The  southeastern  states,  which  con.stitute  the  .second 
largest  iron-ore  producing  area,  including  the  Birming- 
ham and  Chattanooga  districts,  mined  6,663,000  gross 
tons  of  iron  ore  in  1920,  an  increase  of  16  per  cent  as 
compared  with  1919.  The  shipments  of  ore  from  these 
.states  to  blast  furnaces  in  1920  amounted  to  6,575,000 
gross  tons,  an  increa.se  of  18  per  cent  as  compared  with 
shipments  in  the  previous  year.  The  ore  contains  about 
78  per  r  cnt  of  hematite,  21  per  cent  of  brown  ore,  and  1 
per  ceni   r,f  magnetite.     The  production  of  ore  in  these 


states   in   1920  apparently   slightly  exceeded   the   ship- 
ments, so  that  the  moderate  stocks  at  mines  and  furnace 
yards  were  increased. 

Northeastern  States 

The  northeastern  states,  which  include  New  Jersey, 
New  York,  and  Pennsylvania,  in  1920  mined  2,027,000 
gross  tons  of  iron  ore  and  shipped  2,070,000  gross  tons, 
an  increase  of  12  per  cent  over  the  quantity  mined  and 
of  36  per  cent  over  the  quantity  shipped  in  1919.  A 
slight  decrease  in  ore  stocks  is  thus  indicated.  Most  of 
this  ore  is  magnetite,  and  is  subjected  to  concentrative 
treatment  before  shipment. 

Western  States 

Arizona,  California,  Colorado,  Idaho,  Montana,  Ne- 
vada, New  Mexico,  Utah,  Washington  and  Wyoming,  the 
iron-ore  producing  states  in  the  West,  are  estimated  to 
have  mined  and  shipped  734,000  gross  tons  of  iron  ore 
in  1920,  an  increase  of  8  per  cent  as  compared  with  the 
quantity  mined  and  shipped  in  1919.  No  large  stocks 
of  iron  ore  are  maintained  at  western  mines.  Hematite 
predominates  in  the  western  states,  but  considerable 
brown  ore  and  magnetite  are  mined. 

Other  States 

Other  states,  including  Connecticut,  Maryland,  Mass- 
achusetts, Missouri  and  Texas,  in  which  there  are  small 
iron  mines  that  produce  chiefly  hematite  and  brown  ore, 
mined  about  176,000  gross  tons  in  1920,  an  increase  of 
63  per  cent  as  compared  with  the  quantity  mined  in 
1919.  The  shipments  from  mines  in  these  states  in 
1920  are  estimated  at  123,000  gross  tons,  an  increase  of 
16  per  cent  over  the  shipments  that  were  made  during 
the  year  1919. 


Prehistoric  Monsters  Overran  Nebraska 
And  Wyoming 

What  geologists  term  the  Oligocene  formations  con- 
tain the  fossil  bones  of  a  great  variety  of  strange  extinct 
animals.  These  strata  are  among  the  most  widespread 
and  most  regularly  distributed  of  the  Tertiary  sediment- 
ary rock  formations  of  the  Great  Plains,  and  cover  a 
vast  area  in  Nebraska  and  Wyoming. 

The  lower  Oligocene  beds,  which  are  believed  to  be 
over  a  million  years  old,  are  often  called  Titanotkerium 
beds,  because  they  contain  great  quantities  of  the  bones 
of  extinct  mammals  of  that  name.  They  were  clumsy 
brutes  of  elephantine  size,  according  to  the  U.  S.  Geo- 
logical Survey,  having  on  the  front  of  the  skull  a  pair  of 
great  bony  protuberances,  which,  although  hornlike  in 
form,  were  probably  not  sheathed  in  horn. 

The  animals  of  Oligocene  time  were  apparently  abun- 
dant as  well  as  varied  in  kind.  Among  those  character- 
istic of  this  epoch  were  primitive  forms  of  rhinoceroses, 
peccaries,  ruminants,  camels,  insectivores,  and  opossums. 
The  saber-toothed  tiger,  one  of  the  most  formidable 
enemies  of  primitive  man,  first  appeared  in  the  Oligocene 
epoch.  The  horses  whose  history  began  with  the 
diminutive  four-toed  Kohippuf!  continued  in  the  Oligo- 
cene. Hoglike  animals  were  rather  numerous.  One  of 
these  was  a  formidable  beast  with  curious  protuberances 
on  its  head,  the  use  of  which  is  not  known.  Rhinoceroses 
similar  to  those  now  found  in  Africa  and  India  lived  in 
western  America,  and  other  rhiiiocoros-like  animals  were 
al)UiidaMt. 
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ConSUiriDtion    of    ReSSfentS  ^'^^  comparative  tonnage  of  lead  and  lead-silver  ores 

■^    ^                                  =>  treated  by  flotation  is  considarably  less  than  that  of 

Used    in     Flotation  copper  ores.     The  total  quantity  of  these  types  of  ores 

treated  by  combined  gravity  and  flotation  methods  was 

IN  APRIL,  1919,  according  to  Thomas  Varley,  of  the  6,742,815  tons.     Only  1,671,740  tons,  or  24.78  per  cent 
U.  S.  Bureau  of  Mines,' the  Bureau  sent  to  ore-dressing  of  the  total  tonnage  reported,  was  treated  by  flotation, 
plants  a  questionnaire  asking  for  data  on  their  opera-  This    1,671,740   tons,    re-treated   by   flotation,   produced 
tions    in     1919.       Replies     have    been    obtained    from  147,552  tons  of  concentrates,  a  concentration  ratio  of 
practically  all  plants,  and  the  figures  are  representative  11.33  into   1. 
and  complete  enough  for  all  practical  purposes.     Pre- 
sumably they  cover  plants  in  all  parts  of  the  United  Reagents  ised  ox  lead  and  lead-silver  ores 
States.  ^"Te'^^oJT " 
The  reports  showed  that  26,545,564  tons  of  ore  was  n    1.                                                         ^"T"^^       of  Ore  Treated 

.                                                                                   V,    .>c*o  Coal  tars 324  861               0  1943 

treated  bv  flotation,  from  which  3,105,343  tons  of  con-  Coal-tar  creosotes 7L860           00430 

centrates  was  produced.    The  total  of  113,510,234  lb.  of  v^^^"'°^::V/--::\\\\:.               u]mI           VxWl 

oil,   acid,    and   other   reagents    used    was   equivalent   to  ww^Vs.'.'. \l\\l           S  0520 

4.2384  lb.  per  ton  of  ore  treated,  by  far  the  greater  part  s^um^'luipSde;.;/. : ; ; ; ^                                i5?;2i2          IVm 

of  which  was  copper  ore.  Cresj'iic acid .'.\'.\.'.'.'. ......        n.ov)  00072 

X-    4.                                       ,                                     •       J      J?                                   .  Sulphuric  acid 98,027                0  058b 

JNot    many    reports    were    received    from    companies  Kerosene 9.707           00057 

treating  ores  of  gold  and  silver.     In  the  plants  making  .^<5i^'^.h  . . .    : gf'io           0  0570 

reply.  75,081  tons  of  ore  was  treated,  yielding  8,698  tons  N^rcok^.'.*'.*V.; .:::::;;:::::;::•:: l6l'270           I  mil 

of  concentrates,  a  concentration  of  8.63  into  1.    Oils  otherreagents..:::;: :::::::;::::::::::::::;     86:720       00517 

used    were    petroleum    fuel    oil,    42,054    lb.;     pine-tar    oil.  Total  average  quantity  of  oils  and  reagents 

24,720  lb. ;  and  turpentine.  36,320  lb.  "^  "" ""  °'  °"  '""'"* "''  «°*"'°° '  *"'' 

The    number   of   tons    of   graphite   ore    treated    was  "^^^  reports  show  that  2,917,443  tons  of  zinc  ore  was 

55,980,  yielding  906  tons  of  concentrate,  a  concentra-  treated  by  combined  gravity  concentration  and  flotation, 

tion  of  6.18  into  1      Oils  and  reagents  used  were  pine  whereas  1,563,482  tons,  or  53.59  per  cent  of  the  total 

oils,  soda  ash,  and  lime,  aggregating  250,700  lb.  tonnage,  was  treated  by  flotation  alone.     This  yielded 

Of  miscellaneous  and  complex  ores,  73,690  tons  was  211,302  tons  of  concentrates,  a  concentration   ratio  of 

treated,  yielding  5,840  tons  of  concentrates.     Oils  and  "^-^^  tons  into   1. 

reagents  used  were  sodium  sulphide,  73,360  lb.;   soda  reagents  used  on  zinc  ores 

ash,  133,770  lb.;  sodium  silicate,  111,136  lb.;  and  pine  Equivalent  in  Lb. 

oils,  22,786  lb.  Pounds          of  Ore  Treated 

In  tabulating  the  returns  for  copper  ores,  all  plants  u:^£^V^^^.V.V.V.\\V-.V^V.V.:.V.       WjW          llVil 

that  were  treating  ores  solely  by  gravitation  methods  £,°pp^:'',™'p''*'^ ,  ,Slli5          ?  ??1? 

,                ,                         lit-**                                     .,  rine  oils 1, 74 1, 0/4                  1.1136 

have  been  excluded.     Many  companies,  however,  use  a  Crude  oils ii,238           00007 

■  •       ..             -               .^             '         ^      ^.                ,    n    ^     ,•            ^r  Other  oils  and  reagents 63,300               0  0041 

combination  of  gravity  concentration  and  flotation.    Of  

38,255,707  tons  of  ore  milled,  23,265,832  tons,  or  60.8  ''Zn^fl'^t'lfZ^l''^.^!'^"'''^^':'"'^.'^'    2  5578 

per  cent,  was  treated  bv  flotation.     This  would  indicate  t,.             .               „            .  /,  ,  ^.               ,     , 

«v,„»  000               *          J         J  J        ^    i-        1                 1.  ^"6  most  generally  used  flotative  agents  for  copper 

that  39.2  per  cent  was  discarded  as  tailings  low  enough      1  u     •         -j    1  -j     ,    .  >  iv 

-     „iii.i.      ^  .                 .          ■    •.       J-      e     ..  ores  are  sulphuric  acid,  kerosene  acid  sludge,  and  the 

in  metal  content  not  to  warrant  regrinding  for  further  „,.          rij       jiji                  .j- 

+^„, *,«„„(.      uu        u             *  •             n               i-              ij  ^°^'  t^*-''-  f^oi"  '6^"  *"d  lead-silver  oi-es  hardwood  creo- 

treatment,   although   a   certain   small   proportion   would  „.     ■           ,          .               n      ..  n        j  , 

.               ,     .                    ,   ,                  .     .  •  sote  IS  used  most  genera  ly,  followed  by  coa   tars,  crude 

represent  concentrates   removed   bv  concentration   ma-  .     ,               j     ■          1       ir    .  •          :^    .  ^        • 

chinerv                                                   "  petroleum,  and  pine  oils.     Most  important  for  zinc  ores 

,„   .V"    #„ii„,„; I  1 1     ♦v,     »  »  1               ..     f        V,  are  the  pine  oils,  with  copper  sulphate  and  hardwood 

In  the  following  table  the  total  amount  of  each  re-  t           4.  •     •          i. 

.,.        ,,^,.^                          ,         ^           ,  creosote  next  in  importance, 
agent  used  is  calculated  into  average  number  of  pounds 

consumed  per  ton  of  ore.     This  figure  of  course  does 

not  represent  the  average  consumption  in  any  one  flota-  Talc  Production  in  Canada 
tion  plant,  for  some  plants  use  large  quantities  of  one  ^he  talc  production  of  Canada  has  increased  steadilj- 
reagent,  whereas  others  use  none.     The  total  amount  ot  j^^ing  the  last  ten  years,  and  as  a  large  part  of  the 
copper  ore  treated  by  flotation  was  23,265,832  tons,  pro-  Canadian  talc  is  exported  to  the  United  States,  the  in- 
ducing 2  837,660  tons  of  concentrates,  a  concentration  ^^^^^^^  ^.,„  ,,^  foUosved  approximately  from  the  imports 
ratio  of  8.23  into  1.  i„to  this   country,   according   to   the  U.   S.    Bureau   of 
UKACiENTs  rsED  i >s  cni>i>ER  ORES  Mines.     Practically  all  of  the  talc  produced  in  Canada 
E,iuiv.iimu  m  LI.  comcs   from  near  Madoc,   Hastings  County,  Ont.     The 
i>oumi.       nf Dr.. Trintci  three    Companies,    George    H.    Gillespie    vt    Co..    Ltd., 
CMl.l:;"crem..t..,                                         "t'Sf'o           S  "oi  M«doc,    Ont.;    Anglo-AnuMican   Talc   Co..    Ltd.,    Madoc. 
P^oi^ "'""'""                                     1.142.0"          0  0I2I  «"f'  the  Kldorado  Mining  &  Milling  Co.,  Ltd.,  Eldorado. 
kIThIJ"'                                                  ''uiiV,           0  oo»'  "''"    P'""<'"C'"?   ground    talc.     Of   these   companies    the 
.■<ui|.i..irir acid                                           7o.2'>o!50i           10254  (loorge   H.   Gillespie  companv   is  probably  the   largest 

<'i.ii. IIP  (kind  not -tnif,!!                                              1,570.200               0  0675  i       u-          .u       i.-    .        .               . "        /.    .    .           n^i.            •    -       i 

K.r.„,.i,c„cid.iu.i(c.-                                      7;>>)5.2oo           0  3402  i»nd   ships   the   highest    grade  of   talc.     The   mine   and 

Xyhdi'm.  ..;                                                   "'Jn           0  0088  "!'"    "'i'    efficiently    operated    and    had    a    prosperous 

<HhJ,r.'ii"'                                                     wS'oiS           0  mtl  •^■'-'"''  '"  '•'-''•     '*  '•''  '■«'P"'tP<l  th«t  th*^  erection  of  a  new 

mill  of  larger  capacity  is  under  ronsidcration.    Accord- 

'^"!.t:7;:;„;^;rX"^'^"fV,^:^  .  .  >.„.  :ng  to  n«p<.rts  of  the  Omarlo  Department  of  Mines,  the 
Eldonidi)  company  does  not  produce  :i  re.il  talc  but  an 

•tiriimin  «/  /iiit»«((;,i(,om,».  No   :,:rt::  altered  siliceous  magnesian  liniestoii.- 
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Pyritic  Smelting  of  Refractory  Sulphides  in 
a  Knudsen  Furnace 

Experiments  on  Copper-Nickel  Ores  of  the  Sudbury  District 
Prove  That  the  Necessary  Fuel  Can  Be  Reduced  From  the 
Normal  Figure  of  11  per  Cent  on  the  Charge  to  4  per  Cent 

By  Edward  H.  Robie 

Written  for  Engineering  and  Mining  Journal 


TO  COMBINE  the  functions  of  the  copper  blast 
furnace  and  converter  in  one  vessel,  or  at  least  to 
make  the  flow  of  molten  material  between  the  two 
continuous,  has  been  the  subject  of  much  thought  and 
the  object  of  many  experiments.  It  is  a  variation  of 
the  problem  of  pyritic  smelting,  the  solution  of  which 
has  also  been  formidable.  Normally,  the  blast  furnace 
may  be  said  to  be  essentially  a  melting  furnace,  the 
object  being  to  transform  the  ore  to  a  molten  condition, 
so  that  the  mineral  matter  may  be  separated  from  the 


rir-,,    1,      |. 


CONSTRUCTION 


rock,  this  being  commonly  done  in  an  external  settler 
or  forehearth,  where  arlvantage  may  be  taken  of  the 
relative  specific  gravity  <A'  the  matte  and  slag. 

The  function  of  the  kj,  -vrter  is  to  oxidize  iron  and 
sulphur;  that  is,  after  tln'  mineral  has  been  separated 
from  the  rock  in  the  hlast  furnace,  the  converter  sepa- 
rates the  commercially  important  metal  or  metals  in  the 
matte  from  those  which  it  is  found  advisable  to  throw 
away.  Any  method  of  treatment,  therefore,  which  seeks 
to  perform  both  of  these  operations  at  once,  or  within 
the  walls  of  one  furnace,  must  be  the  result  of  careful 
thoughl,  with  a  full  knowledge  of  the  reactions  involved 
in  each  operation.     Pyritic,  or  -semi-pyritic  smelting,  as 


practiced  at  Mount  Lyell,  at  Copperhill,  at  Anyox,  and 
at  Clarkdale,  is  a  partial  solution  of  the  problem.  Those 
who  have  been  successful  with  this  method  of  smelting 
know  that  the  charge  must  be  of  a  definite  character, 
and  the  process  is  a  delicate  one  which  is  of  only  limited 
application. 

The  Knudsen  Furnace 

At  each  of  the  plants  mentioned,  blast  furnaces  of 
conventional  design,  or  at  least  with  only  minor  modi- 
fications, are  employed.  In  Norway,  however,  at  Sulit- 
jelma,  an  entirely  different  type  of  smelting  furnace  has 
for  several  years  been  used,  known  as  the  Knudsen  fur- 
nace. The  design  is  more  like  that  of  a  converter  than 
a  blast  furnace.  The  operation  is  briefly  as  follows: 
The  tuyeres,  which  are  near  the  bottom  of  the  interior 
.^pace,  are  covered  with  a  small  quantity  of  solid  fuel, 
iow-pressure  air  then  being  turned  on  to  start  com- 
hustion.  Sulphide  ore  is  then  charged,  which  is  melted 
by  the  heat  from  the  burning  fuel,  and  a  bath  of  low- 
grade  matte  forms  gradually  over  the  tuyeres.  The  air 
pressure  is  gradually  raised  as  the  bath  of  matte  and 
slag  becomes  deeper.  When  the  charge  is  completely 
fused  and  the  matte  blown  to  the  desired  grade,  the 
furnace  is  tilted  down  and  the  contents  are  poured 
through  the  throat  into  some  form  of  settler  where  the 
slag  and  matte  may  be  separated,  the  matte  later  to  be 
blown  to  blister  by  conventional  methods.  The  product 
of  the  Knudsen  furnace,  therefore,  is  not  unlike  that  of 
the  pyritic  blast  furnace,  although  the  operation  is  quite 
different.  The  action  is  not  continuous,  but  a  saving  of 
fuel  is  made. 

Seven  years  ago  the  officials  of  the  International 
Nickel  Co.,  after  a  long  series  of  unsuccessful  attempts 
to  apply  the  principles  of  pyritic  smelting  to  the  copper- 
nickel  sulphide  ores  of  the  Sudbury  district,  in  Ontario, 
decided  that  the  problem  offered  little  hope  of  solution 
unless  radical  changes  were  made  in  the  design  of  the 
equipment  used.  The  successful  operation  of  the  Knud- 
sen process  in  Norway  being  known,  it  was  decided  to 
send  200  tons  of  the  Sudbury  ores  to  the  Sulitjelma 
plant  for  experimental  treatment.  David  H.  Browne, 
who  had  been  conversant  with  the  pyritic  experiments 
formerly  conducted  by  the  Nickel  company  at  Copper 
Cliff,  went  to  Norway  to  observe  the  work.  The  results 
were  so  promising,  even  with  small  furnaces  and  un- 
satisfactory means  of  disposing  of  the  product,  that  it 
was  decided  to  spend  a  large  sum  on  experimental  equip- 
ment at  Copper  Cliff.  To  be  practicable,  larger  units 
would  be  required  than  were  used  in  Norway,  so  a  fur- 
nace which  would  hold  fifty  tons  was  designed,  following 
the  same  principles  as  were  embodied  in  the  Norwegian 
twenty-ton  furnaces.  A  small  oil-fired  reverberatory 
was  also  provided  for  settling  the  Knud.sen  product. 
Fig.  1  is  a  photograph  taken  during  construction. 

The  shell  was  of  the  cross-section  shown  in   Fig.  2, 
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having  somewhat  the  characteristics  of  a  horizontal 
converter  of  the  Peirce-Smith  type,  with  the  exception 
of  a  narrow  crucible  along  the  bottom  instead  of  the 
•ordinary  circular  cross-section.  The  inside  length  was 
30  ft.,  the  width  6*  ft.  and  the  height  9A  ft.  Magnesite 
brick,  18  in.  long,  formed  the  lining,  except  in  the  roof, 
where  12-in.  magnesite  brick  was  used.  Air  was  ad- 
mitted through  seventy-six  1-in.  tuyeres.  A  special 
turbo  blower  was  installed  to  furnish  air  at  the  variable 
pressures  and  volumes  required  by  the  furnace.  The  oil- 
fired  settler  was  38  ft.  long  and  12  ft.  wide,  with  walls 
of  24-in.  magnesite  brick,  a  magnesite  floor  and  a  12-in. 
silica-brick  roof.    Slag  and  matte  were  tapped  from  this 


stead  of  running  the  low-grade  matte  and  slag  into  a 
settler,  it  was  run  continuously  into  this  forehearth  and 
blown,  with  the  addition  of  flux.  Owing  to  rapid  cor- 
rosion of  the  magnesite  forehearth  lining  and  insufficient 
improvement  in  the  grade  of  matte,  the  experiments 
seemed  to  offer  little  encouragement  as  a  solution  of  the 
problem.  With  a  purely  copper  ore  the  pyritic  process 
was  workable,  but  nickel  for  some  reason  appeared  to 
add  some  devilish  impediment;  it  seemed,  as  some  one 
has  said,  to  put  the  Old  Nick  into  the  charge,  the  two 
words  having  the  same  meaning  and  derivation. 

The  practice  in  1914  remained  as  it  had  been,  and 
as  it  still  is,  with  minor  modifications — roasting  in  open 


2.      .'SECTION    THROUGH    CHARC.E    HOI.KS. 
FIK.^T    DESIGN 

settler  intermittently  into  pots  standing  on  a  standard- 
gage  track. 

Before  describing  just  what  happened  in  this  furnace, 
brief  mention  may  be  made  of  the  character  of  ore 
customarily  smelted  and  of  the  previous  attempts  to 
smelt  it  pyritically.  The  ore  from  the  Creighton  mine 
which  was  used  in  the  Knudsen  test  was  not  unlike  that 
ordinarily  smelted  by  the  company.  It  averaged  about 
1.50  per  cent  Cu,  in  the  form  of  chalcopyrite;  4.10  per 
cent  Ni,  in  the  form  of  pentlandite  or  nickeliferous 
pyrrhotite;  42  per  cent  Fe;  and  23  per  cent  S,  the  iron 
sulphide  being  wholly  pyrrhotite.  The  gangue  was 
largely  norlte  from  the  hanging  wall  and  granitoid 
gnei.ss  from  the  foot  wall.  The  SiO,  content  of  the  ore 
smelted  was  between  18  and  19  per  cent.  Theoretically, 
auch  an  ore  should  i)c  capable  of  a  high  degree  of  ))\ritic 
treatment,  but  all  such  efforts  had  failed. 

In  1905,  G.  V.  Reardsley  unsuccessfully  attempted  to 
apply  experience  gained  at  Mount  Lyell.  Later,  in  1909. 
It.  H.  Browne  and  J.  L.  Agnew  carried  out  extensive 
experiments,  in  which  almost  every  conceivable  idea  was 
thoroughly  tested.  In  1912,  G.  A.  Guess,  with  experi- 
ence at  the  Tennessee  Copper  Co.,  failed  to  solve  the 
problem.  In  1913.  a  lia.sic-lined  tilting  foreheailh.  simi- 
lar to  a  Pcirce-Smitti  loiiverler.  was  in.stalled  alongside 
of  an  ordinary  blast    furnace,  smelting  green  ore.      Iii- 


FIG.    3.      REVISED   DESIGN   SECTION  THROUGH 
CHARGE  HOLES 

heaps  to  10  or  12  per  cent  S  and  smelting  the  roasted 
ore,  which  is  essentially  self-fluxing,  with  about  11  per 
cent  of  coke  on  the  charge,  to  a  20  to  25  per  cent  CuNi 
matte.  If  this  11  per  cent  of  coke — and  the  figure  was 
sometimes  higher — could  be  reduced  to  2  or  3  per  cent, 
as  the  Knudsen  process  promised,  the  saving  would  be 
considerable,  for  the  fuel  charge  was  very  close  to  $1 
per  ton  of  ore  smelted. 

Operating  Difficulties 

The  method  of  smelting  in  the  Knudsen  furnace  has 
already  been  given  briefly  in  the  third  paragraph  of 
this  article.  The  first  few  runs  proved  that  the  Knudsen 
process  was  actually  able  to  smelt  this  troublesome  ore 
with  less  than  5  per  cent  of  fuel.  This  was  the  first 
time  this  feat  had  been  accomplished,  and  the  solution  of 
the  local  problem  of  pyritic  smelting  seemed  to  be  at 
hand.  To  be  sure,  the  operators  experienced  a  liberal 
amount  of  what  metallurgists  so  aptly  term  "grief," 
but  that  was  to  be  expected.  At  first,  of  course,  the 
lining  leaked,  tuyere  hose  was  burned  up  and  tuyeres 
frozen,  the  blower  was  inclined  to  l)e  balky,  with  obvious 
effects  <in  the  charge;  too  little  fuel  was  sometimes  used 
in  an  effort  to  be  economical,  or  ore  of  too  low  sulphur 
content  was  charged.  Great  crusts  would  form  across 
the  molten  bath,  which  had  to  be  barred  out  or  smelted 
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out,  and  sometimes,  for  some  of  the  reasons  already 
given,  the  entire  charge  froze  up.  The  intense  fumes 
of  SO,  added  to  the  excitement. 

After  eighty-eight  charges  had  been  treated,  it  had 
been  proved  that  the  bath  was  not  of  sufficient  depth 
for  the  proper  blowing  of  the  matte.  Had  the  interior 
of  the  furnace  remained  clean,  the  dimensions  might 
have  been  adequate,  but  occasional  blocks  and  crusts 
cut  down  available  capacity  and  prevented  the  molten 
material  from  being  evenly  distributed  along  the 
tuyeres.  Decision  was,  therefore,  made  to  decrease  the 
inside  length  from  30  to  21  ft.,  to  increase  the  width 
from  6  ft.  6  in.  to  8  ft.  7  in.  and  to  increase  the  height 
from  9  ft.  6  in.  to  11  ft.  The  bottom  was  also  hoppered 
in  for  2  ft.  from  each  end.  The  new  design,  shown  in 
Fig.  3,  gave  a  deeper  bath  over  the  tuyeres  from  the 
same  amount  of  charge,  particularly  in  the  early  stages 
of  the  blow,  when  it  was  most  needed.  The  shorter 
length  necessitated  fewer 
tuyeres,  forty,  1*  in.  in 
diameter,  being  used. 

After  remodelin'T  and  re- 
lining,  ninety-fcur  more 
charges  were  smelted,  after 
which  the  furnace  was 
closed  down,  sufficient  data 
having  been  obtained  on 
which  to  calculate  +he  ad- 
visability of  using  the 
process   permanently. 

The  new  form  proved 
more  successful  than  the 
original    design,    and    the 

data  which  follow  are  based  only  on  the  second  cam- 
paign. Also,  seme  charges  have  been  omitted  in  making 
up  some  of  the  averages,  such  charges  not  being  repre- 
sentative of  what  the  furnace  could  do,  for  various 
reasons. 

About  4  Per  Cent  of  Coal  and  Coke  Necessary 

The  first  thing  charged  to  the  furnace  is  the  fuel. 
Various  kinds  and  qualities  were  tried,  but  for  satis- 
factory work  it  was  found  that  about  3,000  lb.  of  bitu- 
minous coal  mixed  with  1,000  lb.  of  coke  was  necessary. 
This  was  distributed  as  well  as  possible  along  the  bottom 
of  the  incandescent  lining,  and  it  immediately  ignited. 
The  blower  was  then  started  and  set  to  deliver  about 
2,000  cu.ft.  of  air  per  minute  at  a  pressure  of  from 
8  oz.  to  1  lb,  per  sq.in.  In  a  few  minutes  the  air  was 
shut  off  and  the  ore  charged  into  the  throat  through  a 
chute.  It  was  found  that  .starting  the  smelting  on  the 
average  ore  containing  about  23  per  cent  of  S  furnished 
hardly  sufficient  heat  properly  to  .smelt  the  upper  por- 
tions of  the  char^Tf.  Hand  picking  of  clean  sulphides 
was  then  resorted  to,  about  10  per  cent  of  the  charge 
being  .so  picked  anrl  added  first.  This  picked  ore  con- 
tained possibly  30  to  :'„-,  per  cent  of  S.  This  hand  pick- 
ing was  a  disadvantaKfi  which  had  weight  in  finally 
determining  the  commen  iai  applicability  of  the  process. 

About  fifty  tons  of  orf  and  four  tons  of  quartz  flux 
was  cu.stomarily  charged,  and  with  a  clean  interior  this 
amount  could  be  slightly  exceeded.  After  fusion  was 
well  under  way,  the  furnace  was  blown  with  maximum 
pressure  and  volume  of  air,  up  to  14,000  cu.ft.  per  min- 
ute at  1.5  lb.  per  sq.in.,  until  the  charge  was  in  complete 
fusion  and  the  matte  was  of  the  desireti  grade.  This 
could  be  determined  from  experience,  from  an  in.spec- 
tion  of  the  interior,  from  ths  appearance  of  the  flame, 


from  the  ease  of  punching  and  from  the  sound.  The 
average  blowing  time  under  normal  conditions  was  four 
and  a  half  hours,  although  various  factors  caused  a 
variation  of  from  three  to  eight  hours.  To  empty  the 
furnace,  clean  accretions  from  the  throat  and  recharge, 
required,  when  all  was  going  well,  close  to  two  hours, 
but  this  time  could  probably  be  reduced  to  one  hour  with 
conditions  more  favorable,  so  that  the  twenty-four-hour 
capacity  would  be  between  22.5  and  250  tons  of  charge, 
or  a  less  amount  of  ore  if  reverts  were  added. 

An  effort  was  made  to  smelt  a  lower  grade  of  ore  from 
the  company's  No.  3  mine,  containing  about  3  per  cent 
of  Cu  plus  Ni,  11  per  cent  of  S,  and  27  per  cent  of 
SiO,.  Several  tons  of  this  was  added  toward  the  end  of 
some  of  the  charges,  but  its  refractory  qualities  usually 
caused  trouble. 

The  grade  of  the  matte  produced  was,  of  course,  de-  ' 
pendent  on  the  length  of  the  blow.    A  matte  containing 
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40  per  cent  of  Cu  and  Ni  was  the  aim,  for  a  richer 
matte  than  this  meant  an  unwarranted  slag  loss.  With 
low-grade  ore  from  the  No.  3  mine  on  the  charge,  long- 
blowing  was  required  for  complete  fusion,  and  the  matte 
was  in  some  instances  as  high  as  60  per  cent. 

No  attempt  was  made  to  recover  any  flue  dust,  and  it 
is  unlikely  that  any  great  amount  would  be  formed 
unless  fine  ore  were  used  on  the  charge.  Most  of  the 
"dust"  which  was  visibly  liberated  seemed  to  be  in  the 
form  of  small  prills  of  matte  and  slag  such  as  are  cus- 
tomarily found  in  converter  flues.  In  Norway,  it  is 
understood,  fine  ore  and  flue  dust  have  been  successfully 
smelted  by  the  Knudsen  process,  but  the  work  at  Copper 
Cliff  was  almost  exclusively  done  on  the  oversize  from 
a  1-in.  trommel.  Some  .scrap  will  also  have  to  be  taken 
care  of;  in  fact  an  unconscionable  lot  was  made  during 
the  tests.  With  normal  operation,  however,  it  is  un- 
likely that  the  total  reverts  would  exceed  15  per  cent  of 
the  ore  charged,  and  possibly  the  figure  might  be  con- 
siderably under  this. 

The  magnesite  lining  stood  up  better  than  was 
expected,  and  the  wear  was  comparable  to  that  of  an 
ordinary  basic  converter  working  on  similar  material. 
During  the  second  campaign  over  4,400  tons  of  ore  was 
smelted,  and  the  bricks  were  still  in  such  good  condition 
that  they  were  used,  after  the  furnace  was  dismantled, 
in  making  repairs  to  the  ordinary  converters,  for  which 
they  came  in  handy  -when  magnesite  was  expensive  and 
.scarce  in  the  early  months  of  the  war. 

Careful  records  were  kept  of  the  power  requirements, 
and  it  was  found  that  27  hp.  was  theoretically  required 
for  blast  per  ton  of  charge  smelted.  Figuring  the 
over-all  efficiency  of  the  blast  e(|uipment  at  55  per  cent, 
49  hp.  would  actually  be  required  per  ton  of  charge. 
The   power   consumption,   of   course,    rapidly    increased 
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toward  the  end   of  the  blow,   when  both  volume  and 
pressure  are  the  greatest. 

Separating  the  matte  and  slag  was  found  to  be  a  big 
problem  in  itself,  and  several  delays  were  caused  by 
trouble  with  the  reverberatory  settler.  Large  quantities 
of  magnetite  formed  in  the  Knudsen,  which  not  only 
was  conducive  to  a  mushy  condition  in  the  settler,  but 
also,  according  to  the  researches  of  Maier  and  Van 
Arsdale,  no  doubt  accounted  for  the  suspension  of  much 
valuable  metal  in  the  slag.  The  average  slag  loss  was 
well  over  1  per  cent  of  Cu  plus  Ni,  although  a  tempera- 


•IIIITIXO  THE  THROAT  OF  THE  FIKXACE  IN  1T!5  LATER  FORM 


tare  of  1,350  deg.  C.  was  maintained  in  the  settler  by 
the  liberal  use  of  oil  burners.  Such  a  loss  is,  of  course, 
out  of  the  question.  It  was  believed  that  a  loss  as  low 
as  0.8  per  cent  might  be  obtained  with  a  40  per  cent 
matte  in  regular  practice,  but  even  this  would  seriously 
affect  the  commercial  applicability  of  the  process. 
Nickel,  it  may  be  said,  replaces  part  of  the  copper  and 
is  not  an  additive  loss. 

The  ordinary  blast-furnace  losses  in  nickel  plus  cop- 
per are  no  higher  than  the  copper  loss  alone  would  be 
with  ore  of  similar  character.  The  slags  are  heavy,  for 
the  ore  contains  only  about  2  per  cent  of  lime,  and  iron 
oxide  has  to  be  almost  wholly  relied  on  for  the  basic 
constituents.  The  addition  of  al)Out  8  per  cent  of  quartz 
to  the  ore  charge  in  the  Knudsen  proved  eOkaceous  to  a 
large  extent  in  preventing  the  formation  of  magnetite, 
and  reduced  the  slag  loss.  The  high  temperature  main- 
tained, along  with  a  seemingly  very  corrosive  basic 
slag,  played  havoc  with  the  walls  of  the  settler,  and 
fettling  was  necessary,  that  they  might  be  preserved. 

The  relative  cost  of  the  Knudsen  process  and  ordinary 
smelting  at  ("opper  Cliff  was  gone  into  as  thoroughly 
as  conditions  would  permit.  The  figures  will  not  be 
given  here,  for  space  forbids  a  detailed  an.-ilysis.  and 
they  would  otherwise  lie  meaningless  or  misleading,  as 
unexplirated  cost  figures  so  often  are.  Sullice  to  .say, 
although  the  experiments  were  u  metallurgical  succe.ss, 
it   was  not   felt   that   the  time  or  cotHlitinns  were  oppor- 


tune for  erecting  a  commercial  plant.  The  intermittent 
smelting  operation  and  the  high  slag  loss  went  far  to 
offset  the  advantage  of  low  fuel  costs.  Also,  should  the 
grade  of  smelting  ore  materially  drop,  and  the  sulphur 
content  fall  below  20  per  cent,  a  great  deal  of  difficulty 
might  be  had  in  smelting,  as  was  indicated  by  work  on 
the  lower-grade  No.  3  ore. 

Considering  the  difficulties  which  have  always  been 
experienced  in  smelting  the  Sudbury  ores  pyritically, 
the  Knudsen  process  certainly  achieved  a  metallurgical 
triumph,  and  had  it  had  the  benefit  of  some  of  the  long 
years  of  development  which 
the  older  process  has  en- 
joyed, might  also  have 
proved  well  worth  trying 
from  the  commercial  stand- 
point. It  should  work  much 
better  on  straight  copper 
ores;  that  is,  it  should  be 
able  to  treat  ore  containing 
considerably  less  than  25  per 
cent  of  S  satisfactorily. 
Whether  the  results  would 
show  an  advantage  over 
pyritic  smelting  in  blast  fur- 
naces, with  low  fuel  ratios, 
and  converting  in  ordinary 
basic  converters,  is  a  ques- 
tion about  which,  so  far  as 
I  know,  no  accurate  compar- 
ative data  have  ever  been  ob- 
tained. 

My  thanks  are  due  to  John 
L.  Agnew,  vice-president  of 
the  International  Nickel  Co. 
of  Canada,  and  general  man- 
ager of  the  Mining  and 
Smelting  Division,  for  per- 
mission to  publish  this  arti- 
cle. Some  of  the  data  are  from  memor>'  of  the  work, 
but  I  believe  the  information  is  accurate. 


Mine  Rescue  Telephones  in  England 
A  new  mine  rescue  telephone  has  been  introduced  in 
England  to  fulfill  requirements  of  the  British  mining 
acts,  writes  the  Natio))al  Safftii  News.  The  British 
mining  laws  prescribe  that  rescue  telephones  must  be 
part  of  the  equipment  of  a  rescue  outfit  and  that  they 
must  be  metal  cased. 

The  new  telephone  outfit  is  constructed  of  cast  nhmii- 
luim,  and  is  of  the  magneto  type,  made  easily  portable 
and  compact,  and  is  titled  with  induction  coil,  two  dry 
cells,  powerful  magneto  generator  and  buzzer.  It  has 
a  combination  transmitter  and  receiver  of  a  short  pat- 
tern, which  clips  into  a  cast  aluminum  hinged  cover  on 
top  of  the  ca.se,  which  fastens  with  a  strong  spring. 
The  cover  also  protects  the  generator  handle.  The  hand 
combination  is  connected  by  a  metallic  llcxilile  cable, 
which  coils  in  the  cover  when  not  in  use.  and  the  case 
is  provided  with  a  strong  leather  carrying  .strap.  The 
line  cable  is  connected  by  means  of  a  twin  connecting 
plug.  Cable  of  especially  strong  construction  is  unreeled 
from  u  cable  reel  on  a  special  stand  at  the  toi>  of  the 
mine,  and  is  so  connected  that  the  conversation  with  the 
person  in  the  mine  can  be  carried  on  even  when  the  per- 
son below  is  moving  and  unreeling  more  cable.  • 
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Chinese  Tungsten  and  the  American  Market 

Asiatic  Supplies  Abundant  and  Labor  Cheap — ^Expensive  Plants  and 
Equipment  Not  Essential — System  of  Village  Control — Despite  Handicap 
of  High  and  Abnormal  Exchange  Conditions,  the  Chinese  Product 
Appears  Able  Successfully  To  Meet  American  or  Other  Competition 

By  Harwood  Koppel 

Written  for  Engineering  and  Mining  Journal 


THE  normal  demand  for  tungsten  ore  in  the  United 
States  in  the  pre-war  period  was  about  2,000  tons 
per  annum,  and  during  the  war  this  demand  in- 
creased to  about  7,500  tons,  which  is  the  estimated  pro- 
duction in  South  China  in  1918.  The  pre-war  demand 
was  supplied  almost  wholly  by  American  mines,  and  after 
the  war  demand  for  tungsten  began  to  be  felt  it  was  pos- 
sible, by  extending  workings,  to  increase  the  American 
supply  to  about  5,300  tons.  The  high  price  which 
resulted  from  the  shortage  of  the  American  supply 
caused  increased  developments  in  China,  where  it  was 
found  that  tungsten  ores  were  much  more  accessible 
than  in  America,  and  that  they  could  be  landed  in 
.American  ports,  even  with  excessive  freight  charges,  at 
prices  with  which  American  ores  could  not  compete. 
The  low  wage  scale  in  the  Chinese  mines  was  an  im- 
portant factor  in  this  situation,  although  how  far  the 
comparative  ease  with  which  the  ore  is  mined  in  China 
affects  the  factor  of  higher  efficiency  attending  the 
higher  wages  paid  in  American  mines,  operated  under 
more  difficult  conditions,  is  manifestly  hard  to  judge 
accurately. 

The  Competition  of  Chinese  Tungsten 

The  natural  result  of  this  condition  was  a  remarkable 
exploitation  of  the  tungsten  mining  areas  of  South 
China;  but  with  the  armistice  came  a  temporary  lull  in 
the  American  market  for  Chinese  tungsten.  The  ab- 
normally high  prices  which  prevailed  during  the  war 
were  followed  by  a  decided  decline,  which  was  imme- 
diately reflected  in  the  lessened  avidity  with  which  the 
small  Chinese  miners  sought  the  ores.  It  is  now  gen- 
erally conceded,  however,  that  Chinese  ore  can  be 
marketed  in  America  in  normal  times  at  good  profits 
in  competition  with  domestic  ore;  and  the  Chinese  in- 
dustry is,  therefore,  gradually  assuming  permanent 
proportions. 

Though  no  separate  statistics  for  tungsten  exports 
are  available  in  the  Chinese  customs,  the  exports  of 
"ores,  unclassed,"  show  an  increase  from  275,031  piculs 
(36,670,800  Ib.j,  valued  at  1,152,744  haikwan  taels 
raverage  exchange  value  for  year,  $1.03)  in  1917,  to 
G87,146  piculs  (91,619,465  lb.),  valued  at  7,826,734 
haikwan  taels  ^'average  exchange  value,  $1.26)  in  1918. 
It  is  rea.sonablfc  to  assume  that  all  of  this  increase  was 
accounted  for  by  tungsten  ore.  Hongkong  consulate 
figures  .show  a  total  1918  shipment  of  5,163  short  tons 
of  tungsten  ore  to  the  United  States,  valued  at  $4,808,- 
358,  gold.  American  import  statistics  report  an  in- 
crea.se  in  tung.sten  on-  from  "other  countries,"  includ- 
ing China,  from  720  tons,  valued  at  $558,848,  in  1917, 
to  .5,897  tons,  valued  at  $6,262,043,  in  1918,  and  prac- 
tically all  of  this  increase  came  from  the  tungsten-min- 
ing areas  of  China. 

An  interesting  feature  disclosed  by  the  American 
Government  .statistics  is  that,  with  a  war  demand  e.sti- 
mat(-[|  at  7,500  tons,  the  United  States  imported  in 
l91K  a  total  of  10,362  tons,  valued  at  $11,409,237.    This 


is  undoubtedly  accounted  for  by  the  fact  that  many 
users  of  tungsten  were  encouraged  to  stock  up  heavily 
with  ore  when  there  was  some  uncertainty  as  to  the 
time  when  the  European  conflict  would  end.  To  tide 
over  the  effect  of  this  overstocking,  plans  are  on  foot 
to  erect  smelters  in  China  where  the  ore  may  be  treated 
and  offered  in  markets  which  furnish  a  steady  demand 
for  the  finished  product. 

Economic  and  Political  Considerations 

The  growth  of  China  as  a  predominant  figure  in  the 
tungsten  market  of  the  world  is  based  on  sound  eco- 
nomic laws  of  abundant  and  cheap  supply,  and  it  should 
be  to  the  greatest  advantage  of  American  manufacturers 
whose  products  are  affected  by  the  price  of  high-speed 
steel  to  continue  to  draw  from  the  Chinese  market.  This 
will  not  only  give  their  products  a  lower  price  in  world 
competition,  but  will  encourage  export  trade  with  China 
by  furnishing  return  cargo. 

On  the  other  hand,  it  is  argued,  with  a  good  deal  of 
justice,  that  by  not  discouraging  the  importation  of 
Chinese  tungsten  the  mining  interests  and  the  people 
of  the  United  States  are  practically  scrapping  an  Amer- 
ican mining  industry  which  should  prove  a  desii-able 
source  of  supply  for  a  very  essential  raw  material  in 
case  of  war,  and  that  it  is  more  desirable  to  maintain 
present  American  sources  of  supply,  albeit  they  tend  to 
increase  cost  of  production  in  the  steel  industry,  than 
to  abandon  these  and  become  dependent  upon  far-distant 
mines.  The  wisdom  of  any  course  of  action  in  this 
situation  depends  wholly  on  whether  America's  future 
economic  policy  is  to  be  guided  by  a  fear  of  war  or  by 
a  confidence  that,  through  a  just  application  of  eco- 
nomic principles,  economic  and  other  warfare  will  event- 
ually cease. 

Trade  Practices 

Tungsten  ore  is  usually  bought  in  the  United  States 
according  to  the  tungstic-acid  content.  Ore  containing 
1  per  cent  of  tungstic  acid  is  taken  as  a  unit,  and  the 
price  is  generally  fixed  on  a  guaranty  that  the  ore  con- 
tains from  60  to  65  per  cent  tungsten.  The  American 
consumer  usually  buys  the  ore  from  the  Chinese  ex- 
porter on  a  cash  payment  of  approximately  50  per  cent, 
the  balance  being  paid  when  the  ore  arrives,  is  assayed, 
and  the  actual  tungstic-acid  content  determined.  The 
ore  is  packed  in  doulile  bags,  100  lb.  to  the  package, 
and  the  whole  wrapped  with  matting  and  bound  with 
rattan.  Local  Chinese  capitalists  in  South  China  employ 
individual  native  miners  to  collect  the  ore  from  pockets, 
and  sell  it  to  native  traveling  middlemen,  who  in  turn 
sell  it  to  the  foreign  exporter  in  the  port. 

The  results  of  heavy  overstocking,  as  evidenced  by 
1918  statistics  of  impoi-ts  into  the  United  States,  were 
a  fall  in  the  American  market  and  the  temporary  col- 
lapse of  the  industry  in  (!hina  in  the  closing  months 
of  1918,  affecting  most  heavily  the  exporters  and  mid- 
dlemen. 
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A  report  from  the  American  Consul  General  at  Hong- 
kong: points  out  that  the  volume  of  shipments  of  the 
ore  to  date  is  in  no  fair  way  a  measure  of  the  potential 
production  of  the  ore  from  year  to  year.  Under  the 
stimulus  of  war  conditions,  production  was  rapidly  de- 
veloped at  points  near  the  seaboard,  and  often  in  pockets 
or  deposits  which  were  more  expensive  to  work  than 
normal  conditions  might  have  justified.  On  the  other 
hand,  the  great  mass  of  China's  tungsten  resources  is 
as  yet  untouched,  and  the  best  fields  or  deposits  were 
just  coming  into  working  when  the  collapse  of  the  war 
trade  came.  One  field  discovered  in  July,  1918,  was 
producing,  at  the  height  of  the  demand,  1,200  tons  of 
ore  per  month,  and  the  possibilities  of  its  development 
on  an  economical,  scientific,  and  normal  basis  are  indi- 
cated by  the  fact  that  the  shipments  of  ore  out  of  South 
China  were  made  profitably  at  about  one-third  the 
price  realized  from  the  later  shipments. 

The  new  field  centers  around  Sai  Wah  Shan,  in  the 
vicinity  of  Nannanfu,  in  Kwangsi  Province,  not  far 
from  the  Kwantung  Province  boundary  line.  Practically 
all  of  this  ore  is  taken  from  public  or  semi-public  lands 
— i.e.,  lands  owned  in  common  by  the  people  of  neigh- 
boring villages — and  the  work  is  done  either  by  the 
villagers  or  by  Chinese  capitalists  working  under  an 
arrangement  with  the  people  of  the  villages.  There- 
fore, though  the  recent  collapse  affected  all  the  people 
concerned  in  the  trade  who  had  ore  on  hand  at  the 
time,  it  involved  no  expensive  plant  and  little  permanent 
investment. 

Chinese  Production  Costs 

It  is  almost  impossible  to  establish  a  fair  value  for  the 
oi;e  in  South  China.  The  actual  cost  of  production  in 
most  of  the  deposits  for  good  ore  is  generally  placed  at 
about  $20  local  currency  per  picul  of  133',  lb.  (at  recent 
exchange  about  $16  gold  per  picul,  or  $240  gold  per 
short  ton).  The  same  ore  at  the  same  price  at  normal 
pre-war  exchange  would  cost,  say,  $130  gold  per  short 
ton.  Of  course  the  coolie  transport,  the  small  boat 
transport,  and  so  many  transshipments  render  the  cost 
of  getting  the  ore  to  the  coast  very  high,  to  which  mu.st 
be  added  Ukin  charges.  When  prices  of  the  ore  were 
high,  all  these  drains  could  be  paid,  and  there  still 
remained  a  large  margin  of  profit,  but  with  the  prices 
low  all  such  items  must,  so  far  as  it  is  possible,  be  elimi- 
nated from  the  expense  account.  One  of  the  difficulties 
of  the  present  situation  is  that  of  indicating  to  the 
Chinese  concerned  what  they  can  reasonably  ask  for 
their  part  of  the  proceeds  of  ore  sold — the  price  villages 
may  fairly  ask  for  ore  rights,  the  taxes  officials  may 
fairly  impose,  and  the  division  of  the  various  charges 
generally. 

The  Eastern  situation  is  further  complicated  by  the 
fluctuating  exchange  value  of  silver,  the  effect  of  which 
is  to  vary  greatly  the  gold  price  of  the  Chiiie.se  ore  as 
compared  with  smaller  fluctuations  four  or  five  years 
ago.  Ultimate  costs  in  AmericMM  currency  of  pro- 
ducing ore  for  the  American  or  EuroiH-an  market 
therefore  are  at  present  largely  a  matter  of  exchange. 
The  difTerence  is  illustrated  by  the  fact  that  the  short 
ton  of  tung.sten  ore  thai  was  bought  in  the  United 
Slates  fcr  $330  gold,  at  an  exchange  of  82c.  gold  to 
the  Hongkong  dollar,  would  have  cost  only  $!<)(>  gold 
li  ur  years  ago,  at  exchange  of  40c.  gold  to  the  Hong- 
kong dollar.  It  seems  probahle,  from  the  course  of  the 
Uiiigsteii  market  generally,  and  as  a  result  of  the  adapl- 
.ibility  of  the  Chinese  producers  to  the  demands  cit   the 


moment,  tliat  the  ore  can  be  mined  profitably  and  ex- 
ported, even  at  present  exchange,  in  competition  with 
ore  produced  in  any  other  field  in  the  world;  and  with 
normal  exchange  China  is  unquestionably  the  cheapest 
producing  market.  Even  under  present  conditions  of 
production  any  steady  demand  from  the  United  States 
for  the  ore  at  a  fair  to  good  price  will  result  in  an 
immense  inci-ease  in  its  production  and  a  steady  supply. 


Tin  and  Tungsten  Production  in  Burma 
In  1919 

The  increased  price  of  tin  stimulated  activity  in  the 
tin-mining  industry  in  Burma  during  1919,  and  pro- 
duction of  tin  and  tin  ore  showed  an  improvement  of 
48  per  cent  over  the  figures  of  the  previous  year, 
according  to  The  Ironmonger.  The  cessation  of  the 
government  demand  for  tungsten  after  the  armistice 
caused  many  of  the  wolfram  mines  to  be  closed  and 
miners  to  turn  their  attention  to  tin.  The  figures  for 
tin  production  are  based  on  the  royalty  paid,  but  they 
do  not  represent  the  exact  amount  of  the  metal  exported, 
as  much  tin  is  included  in  concentrates  as  wolfram. 

With  the  exception  of  4621  tons  from  the  Southern 
Shan  States,  the  whole  of  the  1,250  tons  of  tin  ore 
exported  from  Burma  in  1919  comes  from  Tavoy  and 
Alergui  and  two  other  districts  of  the  Tenasserim 
division.  The  industry  employed  a  daily  average  of 
2,738  persons  during  1919,  as  compared  with  1,524  per- 
sons in  the  previous  year.  Despite  the  collapse  brought 
about  by  the  cessation  of  the  war.  the  production  of 
tungsten  ore  in  1919  was  maintained  at  a  higher  average 
rate  than  in  any  year  prior  to  1916. 

In  the  Mergui  district  a  good  deal  of  the  mining,  both 
for  tin  and  wolfram,  is  done  by  Chinese  contractors  on 
the  tribute  system.  Many  large  European  firms  have 
taken  up  the  work  in  Tavoy,  investing  capital  in  the 
newest  machinery,  so  that  prospects  of  larger  supplies  in 
the  future  seem  to  be  warranted.  The  government  also 
is  opening  up  roads  and  communications  and  making 
fresh  surveys.  A  railway  in  the  direction  of  Tavoy  from 
Moulmein  is  in  course  of  construction. 


Unprofitable  Malay  States  Tungsten 
Mining  in  1919 

Tungsten  mining  was  unprofitable  in  the  Malay  St.itc^ 
in  1919,  according  to  Consul  H.  J.  Dickinson  in  (  .  ?' 
mcrce  Reports.  With  the  withdrawal  of  governmeiii  -ii- 
port  in  the  spring,  the  open  market  for  the  met.il  fell 
to  a  nominal  figure,  but  the  price  is  regarded  a.-;  too  low 
for  miners  to  exploit  their  deposits,  in  view  of  incrciused 
co.sts  of  labor  and  materials.  Exports  from  the  Fed- 
erated Malay  States  in  1919  amounted  to  l.:V2:"  piculs 
■'I    picul  133',    lb.)    as   compared   with    ",,"71    piculs 

in    I91,S. 


Few  Persons  Have  Ever  Seen  Radium 

Radium  is  a  metal  that  is  described  as  having  a  white 
metallic  luster.  It  has  been  isolated  only  once  or  twice, 
and  few  persons  have  seen  it.  It  is  ordinarily  obtained 
from  its  ores  in  the  form  of  sulphate,  chloride,  or 
bromide,  according  to  the  U.  S.  (Jeologiciil  Survey,  and 
it  is  in  the  form  of  these  salts  that  it  is  usually  sold  and 
u.oetl.    These  are  all  while  or  nearly  white  substances. 
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Mathematically  Speaking 

"  'Ere's  a  story,  m'son,"  said  Cap'n  Dick,  "that  h'only 
gaws  to  show  that  a  chap  be  sometimes  deceived  by 
tryin'  to  figger  h'out  somethin'  'e  naws  nothin'  baout. 
H'appears  h'up  in  Painesdale,  Michigan,  tha  members 
o'  tha  h'Odd  Fellows'  Lodge  put  h'up  a  large  buildin'  for 
to  'old  meetin's  in.  An'  then  they  'ad  a  h'openin',  an' 
tha  'ol  town  turned  h'out.  In  tha  front  they  'ad  one 
o'  these  'ere  'uge  signs  with  tha  letters  h'l.  h'O.  h'O.  F.  T., 
h'all  made  o'  h'electric  lights,  so  tha  bloody  thing  could 
be  seen  for  miles.  Tha  firs'  night  they  lit  'er  h'up,  Jan 
Trengrove  an'  Billy  'All  wuz  comin'  h'off  shift'.  'Dam- 
me,' sez  Jan,  'some  beauty,  isn't  un?"  'She  surely  be,' 
sez  Billy,  'an'  I  wonner  w'ot's  for  they  letters  stan,' 
readin'  tha  h'l.  h'O.  h'O.  F.  T.  'W'y,  you  bloody  fool,' 
sez  Jan,  'that  stan's  for  a  'undred  feet  tall!'  W'ot's 
think  o'  that  naow?" 

The  Missing  Link 

"Crawford,  I  am  firmly  convinced  that  I  have  located 
the  oil  stream  which  connects  the  Tampico  and  Texas 
fields.  I  am  not  yet  prepared  to  announce  my  di.scovery, 
but  I  am  going  to  go  there  and  drill  a  well.  It  is  a 
very  long  way  from  the  railroad,  probably  ninety  miles, 
but  I  am  going  to  drill  a  well  there  and  I  am  confident 
that  I  will  strike  oil  and  plenty  of  it."— Thus  spake 
S.  E.  J.  Cox,  of  Houston,  Tex.,  recently.  Domes  be 
hanged!  Drill  deep  where  the  oil  floweth  and  tap  the 
mother  stream — we  can  hardly  say  lode.  If  Mr.  Cox  is 
right,  then  the  solution  of  the  Mexican  petroleum 
problem  is  in  his  hands.  All  he  has  to  do  is  to  connect 
with  this  deep-lying  pipe  line,  let  the  gushers  gush  and 
the  pumps  pump,  and  sooner  or  later  the  Tampico 
field  will  be  drier  than  we  are,  and  there  will  be  no  oil 
left  to  scrap  about. 

Columbas  Astray 

The  Bank  of  Miami,  Ariz.,  recently  received  its  share 
of  the  ".300,000  Columbian  half  dollars,  issued  by  an 
act  of  Congress  to  commemorate  the  landing  of  the 
Pilgrims  in  1620,"  according  to  a  Miami  newspaper. 
The  .-ale  of  these  souvenir  coins  by  the  banks  at  $1  is 
authorized  Ijy  the  Government,  and  it  is  intended  that 
the  proceeds  from  the  sale  will  be  used  to  build  the 
Pilgrim  monument  at  Plymouth.  A  small  portion  of  the 
fund  might  fittingly  be  spent  in  putting  a  breakwater 
around  Columbus'  footprints  on  Plymouth  Rock. 

Religion  and  Mining 

In  certain  circles  the  mixing  of  mining  and  high 
finance  is  not  unccinmon.  Religion  and  mining,  on  the 
other  hand,  are  u.-...Hy  felt  to  \)e  as  oil  and  water  in 
their  relationships,  "i,,.  being  of  a  spiritual  and  the 
other  of  a  materialistic  nature.  It  has  remained  for 
Charles  F.  Caldwell,  gi;iicral  overseer  of  the  Christian 
Catholic  Apostolic  Church,  to  demonstate  in  no 
uncertain  way  that  religion  and  mining  are  capable  of 
fusion.  Mr.  Caldwell  has  been  identified  with  various 
mining  enterprises  in  the  West  for  the  last  thirty  years, 
his  operations  including  the  Cceur  d'Alenes,  Rossland, 
and  Slocan  camps.  Recently  he  accepted  the  overseer- 
ship  of  what  is  known  as  the  Christian  flatholic  Appos- 


tolic  Church,  a  religious  sect  founded  by  the  late  John 
Alexander  Dowie,  and  having  its  community  headquar- 
ters at  Zion  City,  just  north  of  Chicago.    Upon  return- 
ing to  the  scene  of  his  former  activities  on  a  business 
trip  early  in  January,  Over.seer  Caldwell  decided  that 
a  little  religious  instruction  would  do  no  harm  to  the 
natives,  and  in  Kaslo,  B.  C,  he  advertised  as  follows: 
Religious  Service 
Eagles'  Hall 
Commencing  at  2:.30.     Subject:     "Greater  Prosperity  of 
Kaslo    and    Slocan    Depends    upon    Righteous    Living    and 
Righteous  Laws,"  by 

C.  F.  Caldwell, 
General  Overseer  Christian  Catholic  Apostolic  Church, 
founded  by  John  Alexander  Dowie;  Caldwell  is  also  presi- 
dent of  the  Independent  Mine  Owners'  Association;  pi-esi- 
dent  of  the  Utica  Mines;  president  of  the  New  Alaska 
Mines,  believed  to  be  one  of  the  largest  mines  in  Alaska; 
director  of  the  Forty-nine  mine,  undeveloped  bodies  esti- 
mated at  three  millions;  president  of  the  Portland  Canal 
Railroad  &  'Terminal  Co.,  which  taps  the  largest  and  richest 
gold  and  silver  mines  in  the  world;  come  and  hear  about 
them;  president  of  the  Alaska-British  Columbia  Financial 
Agents,  head  office,  Fifth  Avenue,  New  York. 

Dangers  of  Carrying  It  on  the  Hip 

A  news  dispatch  says  that  Frank  Pelone,  a  stable  boss 
of  Uniontown,  Pa.,  on  finding  a  stick  of  dynamite,  put  it 
in  his  hip  pocket.  Later  while  working  in  the  stable,  he 
was  kicked  by  a  mule.  The  dynamite  exploded,  blowing 
Pelone  to  atoms  and  destroying  the  stable.  What  hap- 
pened to  the  mule  remains  unrecorded.  We  cannot  guar- 
antee the  reliability  of  this  tale.  We  got  it  from  another. 
It  does,  however,  forcibly  point  out  the  danger  of  carry- 
ing stuff  with  a  kick  in  it  on  the  hip. 


The  Librarian  Speaks 

Who  e'er  you  are 
That  put  the  gin  in  Engineering 
And  make  our  daily  grind  more  cheering, 
We  thank  you ; 
For 

When  indexing  seems  cold  and  gray 

And  technical  accounts  infernal 

We  grab  the  Eng.  and  Mining  Journal 

At 

"By  the  Way," 

Where  comments  by  that  jolly  bloke 
Old  Cap'n  Dick  help  make  us  merry, 
(We'll  e'en  peruse  the  dictionary 
To  get 
The  joke)  ; 

And  gleefully  we  watch  you  close 
The  boxite  scrap,  while  to  the  cellar 
You  pack  the  statements  of  the  feller 
Who  said  'twas 
"Boze." 

Subconscious  psychic  stunts  and  such 

We  scan     ...     oh  that  we  could  a'  seed  yuh 

When  you  interrogated  Ouija 

And  learned 

Too 

Much! 

The  solid  stuff  that  you  purvey 

We  read  to  earn  our  bread  and  butler 

And  socks — so  wt'd  not  have  you  flutter 

From  mining  dope  to  l'\  P.  A. 

Nath'less  warm  thanks  to  you  we  utter 

Whene'er  you're 

Gay. 


J 


A.  S. 
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Effect  of  Humidity  Upon  Leather  Belting 

The  effect  of  relative  humidity  upon  leather  hpltin^ 

was  recently  investigated  bv  F.  W  Rovs  oTth/w      ^ 

ter  Polytechnic  Institute,  and  tZ^fsl^sVtlZTi 

ments  are  presented  in  a  paper  read  before    he  Nation'^ 

'iT\TT92:\ir'''  ■^'''''''    Manu?act,S°"n 
I  \'     J  ^^^  experiments  were  restricted  tn  Zl 

power  being  constant.    The  center  dS^lK  I      °'"''" 
driving  and  driven   .un^r:^^':::;^^^^^^ 


^h^f'ft^-'  i'  ^'^^^^^  ""^   h'^h  humidities  than   at  low- 

Steam  Shovel  Repairs 
By  H.  H.  Hunner 

Mr.tten  for  £„i„„eerm^  „„rf  j,,,,,,,^  ^^,^^,,^, 

boot'tran?o?"a  v^r'^/"  ^  ^^^^"^  ^'^--'  ^^PP- 
crew  on  a  loS  ton  \^  ,  n"^'  ^"  ^"^^'"P'^'  ^^e  shovel 
-ecurin^  thl  V  °''^'  ^""'''^^^  ^^^  ^0"^  large  bolts 

dS^rLtt^rkToSe-^^t^^^  r^  -^  --  the 

under  exceptionalh   hea^  dutv   andTs  T'  °'''''*"^ 

the  two  bottom  .tranron  th.  h'-        '  u        ^°"*«q"e"ce, 

-"aps  on  the  dipper  boom  sheared  off, 


Center  Distance 
HUMIDITV  EFFECTS  ON  LEATHER   KELT!  V<- 

the  Kreif,  r  the^ttt  h  of  th  T?'/''  '"°'''*^'-  '^^'  "'•■ 
tion.s  fixed      A  ^  "'^  ''^'^  ^°''  «"  «ther  .on.ii- 

<"«ta„ce between""  T""  '•  "'  "  '^"'''°"  "^  ''•'"  'b..  ,he 
!'ft.7.n  a  To"  r  T  ",'■'"•  "'^-^  ^"^  '"'^'•««''-d  from 
at  90  per  cenfrrr''   /"'"'""  ^"'"''^"^  ^o  9  ft.  7J  in. 

'•re«.se,i  (he  3,^  ho  ."T":;!  "'  '-"-•"<'"<•  i- 
the  conditions  f„.  ...^         !"'*-.     '^'^  i""--tr„tion  deputs 

Mr.  Hoy.s  .statCH  in  .sumnmrv  „f  n.  .•     . 

of  his  experimental  work  ,h  "  .  '  ''"'1'"'^  '"'"'■'"»' 
U  stated  that   the  XVo  .    """"■"'  "*'"•''  "  '"">' 

ine  etipil    of  „   change   m   the   relative 


""■'"^•*""<'MHK..V,HKnHV  MEANS  OK  YOKE 

Af'tJ  "■,":  T:M  ''!  '""^"'"^  "^  the  bolts  mentioned. 
I'.'lts  c  u„    ,;,o„'",;''"'r  '^"''  ^'een  sheared,  the  rear 

'•  twist  of  about  •>()  1  7^  "''-''P'  ^'■'''■^  ^'ven 

"«t  be«rin;?o7  „:i  w  .':her:''  ?:  "''•  ''r  •^"■"•'"'^ « 

a.s  shown  in  fh      11   'V  The  upper  piale  ,.,•  strap. 

and 'h^  J    on^ptr'"^""'  '""^^  °"  ^he  upper  straps' 

repair  y.uTZ  £  riJTen  ■  ^  f'o'  '''''''  'T""-     ''^^ 
repairs.  '*  '^"'^  *'"  '"""ihs  without 
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Dredge  Repairs  and  the  Electric  Furnace 

In  the  second  annual  report  of  the  Canadian  Kloiidyke 
Mining  Co.,  Ltd.,  and  the  Canadian  Klondyke  Power  Co., 
Ltd.,  the  prohibitive  cost  of  steel  wearing  parts  used 
in  dredge  operation  caused  careful  consideration  to  be 
given  to  the  advantages  that  would  result  from  the 
installation  and  operation  of  an  electric  furnace  for 
remelting  and  manufacture  of  scrap  steel  into  bucket 
lips,  bushings,  and  other  parts.  Excessively  high  cost, 
unsatisfactory  delivery,  and  heavy  investment  charges 
militated  against  direct  purchase  of  such  parts.  To 
obtain  the  necessary  dredge  supply  parts  to  complete 
the  dredging  season  of  1919  and  to  begin  operations 
for  the  season  of  1920,  the  minimum  cost  of  repairs 
which  it  was  considered  absolutely  necessary  to  insure 
such  operations  was  estimated  at  $140,000.  The  com- 
panies being  in  the  hands  of  a  receiver,  it  was  impossi- 
ble at  the  time  to  tinance  this  sum,  and  a  three-ton 
electric  furnace  was  purchased.  The  Canadian  Klon- 
dyke Mining  Co.,  Ltd.,  had  at  the  time  2,000  tons  of 
steel  scrap  and  400  tons  of  scrap  iron.  Other  supplies 
of  scrap  were  available  at  reasonable  cost.  The  scrap 
was  estimated  to  have  a  value  of  8c.  per  lb.  for  re  nelting 
purposes.  To  operate  the  three  dredges  of  the  company 
efficiently  a  minimum  of  350  tons  of  dredge  wearing 
parts  are  required  annually,  distributed  as  shown  in 
the  following  table: 


Tn 


30 


350  bufkel  lips 350  Dump  box  and  chute  plates. 

Six  sets  upper  and  lower  tumbler  Miscellaneous  iron  and  steel  cast- 
plates 22        ingi 59 

225  bucket  pins 54                                                                    

900  bucket  bushings 25  Total                                                 350 

-Screen  plates  and  bars     , .  30 

It  was  estimated  that  from  33  to  40  per  cent  of  this 
tonnage  would  be  reclaimable  as  .scrap  to  be  worked  up 
in  the  electric  furnace. 

The  "landed  co.st"  of  the  repair  parts  for  the  opera- 
tion of  three  large  dredges  and  one  7-cu.ft.  dredge  was 
estimated  at  $22-5,000  and  the  extra  spare  parts  to 
insure  continuous  operation  at  $250,000.  The  2,000 
tons  of  scrap  in  sight  was  estimated  to  be  sufficient  to 
keep  the  reclaiming  plant  in  operation  for  five  or  six 
vears. 


Skip  Dumping  at  Different  Levels 
In  Inclined  Shafts 
By  George  J.  Young 

Wiitt'  ti  for  Engine!  ring  and  Mining  Joiirnol 

Three  methods  for  skip  dumping  at  two  points  are 
shown  in  the  accompanying  illustration.  Fig.  1  shows 
the  device  in  use  at  the  Raimund  mine,  in  the  Birming- 
ham district,  .Mabama.    A  single  skipway  is  used.     The 


I   I '  ;  s      1     AM' 


niMI'IN'f;    HKIP.S    AT 


TWO    I'OINTS 


in;.  :;.     .-.Ml'  hiwipiNi;;  .-\t  threk  roiXT.< 

skip  is  tilted  into  the  dumping  position  by  projecting 
treads  concentric  with  and  a  part  of  the  lower  wheels 
of  the  skip.  These  strike  the  dumping  track,  and  the 
bottom  end  of  the  skip  is  lifted  up  the  curved  portion 
of  the  track.  A  track  run  parallel  with  the  skip  tracks 
succeeds  the  lifting  portion  of  the  dumping  truck.  The 
gage  of  the  dumping  tracks  is  greater  than  that  of  the 
skip  tracks.  A  section  of  the  lifting  track  is  hinged,  and 
by  means  of  levers  l)oth  parallel  sections  can  be  lifted 
from  their  position,  permitting  the  dumping  treads  to 
pass  on  to  the  next  dumping  track  in  the  headframe. 
The  last  pair  of  dumping  tracks  is  made  without  the 
hinged  sections. 

A  guard  rail  is  placed  directly  above  the  lifting  rail 
and  prevents  overturning  of  the  skip.  The  arrange- 
ment is  not  satisfactory  for  a  double-track  skipway, 
as  there  is  insufficient  room  between  the  two  skip  tracks. 
A  simple  arrangement  for  a  double-track  skipway  is 
shown  in  Fig.  2.  In  this  arrangement  hinged  plates 
are  used  to  cover  the  gap  through  which  the  dumping 
treads  pass  when  it  is  desired  lo  use  the  ui)per  dump  in 
the  headframe.  The  plates  are  moved  by  hand.  In- 
stead of  t)eing  hinged  in  the  manner  shown  they  are 
sometimes  hinged  on  an  axis  parallel  with  the  track,  and 
lifted  up  like  the  cover  of  a  box,  as  shown  in  the  illus- 
tration in  Fig.  3. 
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The  Mining  and  Preparation  of 
Rhodesian  Mica 

THE  mica  in  the  deposits  at  Lomagundi,  Rhodesia,  is 
wholly  muscovite,  chemically  a  hydratetl  silicate  of 
aluminum  and  potassium,  according  to  the  Rhodesia 
Geological  Survey.  It  is  usually  either  of  a  ruby  or  of 
a  bottle-green  color,  though  some  clouded  silvery  mica 
has  been  found.  The  native  name  for  the  mica  is 
"datsi."  The  books  of  mica  occur  in  a  band  or  in  a 
series  of  lenticles  on  each  wall  of  a  pegmatite  dike,  the 
books  lying  at  all  angles,  but  often  touching  one  an- 
other and  even  being  closely  packed.  The  band  or 
lenticle  is  in  places  close  to  the  wall  of  mica  schist 
country  rock,  in  others  separated  from  it  by  a  few 
inches  of  pegmatite.  Here  and  there  a  dike  is  seen 
with  only  one  band,  but  this  is  unusual. 

Inclusions  or  horses  of  mica  schist  country  rock  are 
common  in  the  dikes,  and  it  is  usual  to  find  a  zone  of 
mica  books  completely  surrounding  the  horse,  which 
is  thus  a  structure  not  unwelcome  to  the  mica  miner. 
The  books  vary  in  size  from  4  to  5  in.  in  length  to 
as  many  feet,  the  majority  probably  being  between  6 
and  18  in.  They  are  seldom  more  than  6  in.  thick,  and 
frequently  half  that.  Much  of  the  mica  is  stained — 
near  the  surface  deeply  stained — but  mining  seems  to 
show  that  staining  diminishes  10  to  15  ft.  down,  and 
the  mica  becomes  slightly  stained,  spotted,  or  clear. 

All  work  is  open-cut,  not  below  a  depth  of  about  3-5 
ft.  Much  of  it  is  done  by  pick  and  shovel,  the  feldspar 
of  the  pegmatite  being  decomposed  to  a  clay  and  there- 
fore easy  to  work.  When  bla.sting  has  to  be  resorted 
to,  either  30  per  cent  or  farmer's  dynamite  is  used  for 
loosening  the  rock  without  shattering  the  books.  The 
pegmatite  dikes  are  on  some  claims  so  closely  placed 
that  it  is  economical  to  take  out  together  the  foot-wall 
band  of  mica,  the  intervening  strip  of  mica-schist 
country  rock,  and  the  hanging-wall  band  of  mica  in  the 
next  dike.  In  other  occurrences  the  two  bands  belong- 
ing to  the  one  dike  are  worked  together,  or  each  band 
is  separately  worked. 

The  books  commonly  split  up  on  being  taken  out  into 
slabs  about  \  in.  thick.  These  slabs  are  taken  to  the 
dressing  ground,  and  first  split  up  with  the  aid  of  a 
knife  into  sheets  about  n'l  in  thick.  They  are  next 
trimmed  by  shears  into  irregular  polygonal  shapes,  all 
cracks,  flaws,  and  striations  being  rigorously  cut  away, 
and  the  faces  of  the  sheets  peeled  until  a  smooth  even 
surface  is  obtained.  Bent  or  buckled  mica  should  not 
be  split  at  all,  but  rejected. 

The  trimmed  sheets  are  taken  to  the  grading  sheds, 
where  this  most  important  operation  is  carried  out. 
The  groups  depending  on  transparency  recognized  re- 
cently by  the  Ministry  of  Munitions  are:  Clear,  part 
.•<tained.  second  (|ualily  clear,  second  (luality  part  stained, 
fair  staini'd,  oidinary  i  rust  and  clay  stained),  densely 
stained,  Mack  spotted,  and  soft  white.  (Jenerally,  how- 
ever, only  four  groups  are  recognized,  namely :  Clear, 
slightly  stained,  stained,  and  densely  stained.  In  each 
group  there  are  ten  sizes,  depending  upon  the  largest 
rectangle  which  a  sheet  can  give.  The  largest  size  is 
72  in.  H(|uare  or  over. 

It  is  estimated  that  \\  lb.  of  trimmed  mica  is  a  gooel 
averag<'  yield  from  each  hundredweight  of  mica  won. 
The  waste  is  therefore  enormous.  .Much  of  this  waste 
IS  of  marketable  i|uality,  and  could  be  converted  into 
.Hplittings    for   the    manufacture   of    mica    iMuird.    mica 


cloth,  or  mica  paper,  and  other  parts  could  be  pulverized 
to  form  ground  mica. 

The  quality  and  quantity  of  the  mica  over  a  large 
area  in  Lomagundi  are  sufficient  for  the  establishment 
of  a  regular  mica-minjng  industry,  and  the  mica  is  more 
regular  in  its  distribution  in  the  dikes  than  is  usual  in 
pegmatites.  The  deposits  are  seldom  pockets,  but  are 
generally  sufficiently  continuous  to  be  called  "reefs,"  as 
this  term  is  understood  in  South  Africa.  The  mode  of 
occurrence  of  the  mica,  and  the  ease  with  which  a 
marketable  product  can  be  obtained  without  much 
capital,  make  the  work  suitable  for  the  "small  man." 
and  in  view  of  the  large  number  of  reefs  scattered  over 
a  wide  area  it  may  be  confidently  anticipated  that  con- 
tinual efforts  will  be  made  to  work  the  mineral. 


The  Domestic  Talc  Situation 
The  year  1920  was  a  very  busy  one  for  the  talc 
industry  in  general,  according  to  R.  B.  Ladoo,  of  the 
U.  S.  Bureau  of  Mines.  With  little  additional  plant 
capacity,  a  record  production  was  made.  The  demand 
was  strong  up  until  about  November,  when  the  general 
business  depression  was  strongly  felt.  At  the  close  of 
the  year,  new  orders  were  scarce,  production  had  started 
to  decline,  and  stocks  of  finished  talc  in  the  hands  of 
producers  were  large  and  increasing,  owing  to  the 
catching  up  on  unfilled  orders,  and  lack  of  new  business. 
Some  producers  reported  orders  booked  for  over  50 
per  cent  of  capacity  for  1921,  and  others  no  orders 
booked ;  but  a  general  attitude  of  optimism  for  the  new 
year  was  evident. 

No  general  decline  in  quotations  for  talc  in  1921  is 
looked  for.  as  the  prices  of  talc  have  not  increased 
materially  since  1914.  The  average  value  of  talc  in  1920 
was  only  about  13.5  per  cent  greater  than  that  of  1914. 
Labor  supply  was  adequate  but  not  plentiful,  with  wages 
remaining  about  the  same.  Car  shortage  hampered 
shipments  for  over  half  the  year,  resulting  in  the  main- 
tenance of  many  unfilled  orders  on  the  books.  Numer- 
ous inquiries  for  spot  shipments  sent  to  several  pro- 
ducers simultaneously  made  a  further  apparent  increase 
in  demand.  Most  of  the  prcxUicers,  however,  met  the 
demand  by  increa.sed  efficiency  and  capacity  output. 
A  few  expansions  in  capacity  were  noted,  but  on  the 
whole  they  were  unimportant. 

Toward  the  close  of  1920  new  plant  capacity,  building 
or  under  consideration,  amounted  to  nearly  300  Ions 
per  day,  or  90,000  tons  per  year.  The  country  piob- 
ably  cannot  absorb  this  additional  capacity  for  sovfral 
years  at  a  normal  rate  of  increase,  but  new  uses  which 
would  consume  it  might  be  developed  through  ro-^i-arch 
and  publicity.  However,  it  is  not  likely  that  much 
more  than  a  third  of  this  projected  plant  capacity  will 
actually  be  built  and  placed  in  operation. 

Little  progress  was  made  in  1920  in  the  develop- 
ment of  new  uses  which  would  absorb  large  quantities 
of  talc,  most  of  the  production  going  into  the  paper, 
roofing,  paint,  rubber,  and  textile  industries.  A  pre- 
viously known  use,  however,  as  one  of  the  principal 
ingredients  in  fire-retardant  paints,  received  .-in  im- 
|)ctus,  due  to  the  publication  of  favorable  results  of 
tests  on  these  paints  and  the  licensing  of  paint  com- 
panies to  njanufacture  them.  This  use  should  create 
a  market  for  an  increasing  quantity  of  talc  in  the 
future.  The  opening  of  no  new  talc  deposits  has  been  re- 
ported, but  a  few  old  deposits  were  reoiHMied. 
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The  Petroleum  Industry 


Total  Petroleum  Production  and  Imports  During  1920  Show 
Increase — Consumption  Reaches  Unprecedented  Figures 


THE  following  statistics  of  the  production  of  petro- 
leum in  the  United  States  east  of  California  in 
December,  1920,  and  the  two  preceding  months, 
based  on  reports  filed  with  the  U.  S.  Geological  Survey, 
show  the  quantity  of  oil  removed  from  producing  prop- 
erties by  pipe  line  and  other  marketing  companies  and 
by  refineries  that  receive  petroleum  through  private 
pipe  lines  or  in  tank  cars  or  boats  directly  from  the 
wells.  Data  concerning  oil  consumed  on  the  leases  and 
producers'  storage  cannot  be  obtained  in  time  for  use 
in  the  monthly  reports,  but  are  used  in  compiling  the 
annual  figures  showing  production.  The  production  re- 
ported for  California  is  the  average  shown  by  figures 
collected  by  the  Standard  Oil  Co.  and  by  the  Independent 
Producers'  Agency  and  includes  all  petroleum  brought  to 
the  surface: 

PETROLEUM  PRODUCED   IN 


State 

California . 

Central  and  Northern  Texas. 

Coastal  Texa& 

Oklahoma 

Kansas 

Northern  Louisiana . . 

Coaetal  Louisiana 

Wyoming 

Illinois 

West  Virginia 

Kentucky 

Central  and  Eastern  Obn . 
Northwestern  Ohio. . . 

Pennsylvania 

Montana 

Indiana 

New  York 

Colorado 

Tennessee 


being  a  loss  of  342,000  bbl.  in  .stocks  of  California  grade. 

Preliminary  figures  for  the  year  1920,  including  a 
number  of  revisions  of  reports  of  previous  months,  show 
a  total  production  of  443,402,000  bbl.,  a  gain  of  17  per 
cent  as  compared  with  1919  and  78  per  cent  as  com- 
pared with  1913.  These  figures,  representing  the  quantity 
of  petroleum  removed  from  producing  properties,  will 
be  increased  when  the  amount  of  oil  consumed  on  the 
leases  is  known  and  after  allowance  is  made  for  net 
changes  in  stocks  held  by  producers  on  the  leases.  Im- 
ports of  petroleum  during  1920  amounted  to  106,175,000 
bbl.,  more  than  double  the  imports  of  1919  and  almost 
five  times  greater  than  the  imports  in  1913.  These 
impressive  figures  emphasize  the  growing  dependence  of 
the  United  States  on  foreign  supplies. 

Consumption    of    domestic    and    imported    petroleum 


Totals 

(a)  Revised. 

A  halt  to  the  long-sustained  increase  in  the  produc- 
tion of  petroleum  in  the  United  States,  which  has  been 
reported  monthly  throughout  the  year  except  for  similar 
checks  in  May  and  September,  is  recorded  for  Decem- 
ber. The  daily  average  production  during  December 
amounted  to  1,2.56,806  bbl.,  a  decrea.se  of  a  little  more 
than  33,000  bbl.  a  day  compared  with  revised  figures 
for  November,  but  more  than  200,000  bbl.  greater  than 
the  daily  average  r.roduction  for  December,  1919.  Im- 
ports during  Decemljor,  amounting  to  12,845,482  bbl., 
a  daily  average  ot  414,370  bbl.,  decreased  almost  a 
million  barrels  over  tbf,  imports  during  November,  but 
increa.sed  more  than  i-S  million  barrels  as  compared 
with  December  a  year  ago.  Consumption  of  domestic 
and  imported  petroleum  during  December,  estimated  to 
have  been  47,909,000  bbl.,  decrea.sed  almo.st  a  million 
barrels  as  compared  with  revised  figures  for  November, 
and  .stocks  increa.sed  more  than  three  million  barrels.  A 
gain  of  2i  million  barrels  was  made  in  stocks  of 
Oklahoma-Kansas-Central  and  North  Texas  grade  and 
of  more  than  i  million  barrels  of  Gulf  Coast  grade. 
Smaller  gain.s  are  recorded  for  stocks  of  other  domestic 
grades   except   California   and    North    Louisiana,    there 


THE  UNITED  ST.4TES  IN  OCTOBER,  NOVEMBER  .\ND 

DECEMBER, 

1920 

(Barrels  of  42  U.  S.  gallons) 

^October, 

1920   (al  — 

^November 

1920(a)  — 

. -December 

1920 

Daily 

Daily 

Daily 

Total 

Average 

Total 

.\verage 

Total 

Average 

9.459,000 

305,129 

9,340,000 

311.333 

10,038,000 

323,806 

6,659,000 

214,806 

6,711,000 

223,700 

2,619,000 

84,484 

2,762,000 

92,067 

2,517,000 

81,193 

9,437,000 

304,419 

9,028.000 

300,933 

8,742.000 

282,000 

3,269,000 

105,452 

3,215,000 

107,167 

2,511.000 

81,000 

2,462,000 

82,067 

150,000 

4,839 

153,000 

5,100 

164,000 

5,290 

1,676,000 

54,065 

1,340,000 

44,667 

872,000 

28,129 

847,000 

28,233 

840,000 

27.097 

673.000 

21,710 

656,000 

21,867 

748,000 

24,129 

759,700 

24,506 

723,000 

24,100 

446,000 

14,387 

437,000 

14,567 

466,000 

182,000 

5,871 

165,000 

5,500 

172,000 

5,548 

646,000 

20,839 

603.000 

20,100 

624,400 

20,142 

56,000 

1,807 

92,000 

3,066 

85,000 

2,742 

81,000 

2,700 

84,000 

2,710 

82,000 

2,645 

75,000 

2,500 

79,000 

2,549 

9,000 

290 

8,000 

267 

1,300 

42 

1,000 

33 

600 

19 

39,592,000 

1,277,162 

38,699,000 

1,289.967 

38,961,000 

1,256.806 

during  1920  reached  the  unprecedented  total  of  531,186,- 
000  bbl.,  yet  it  did  not  keep  pace  with  the  increase  in 
available  petroleum,  and  at  the  end  of  the  year  there 
was  recorded  a  net  increase  of  stocks  of  more  than  ten 
million  barrels,  of  which  pipe-line  and  tank-farm  stocks 
of  domestic  petroleum  amounted  to  5,823,000  bbl.  and 
stocks  of  Mexican  petroleum  held  in  the  United  States 
by  importers  amounted  to  4,523,000  bbl.  Although  for 
the  entire  country  there  was  this  total  increase  of  stocks 
for  the  year,  conditions  in  California  were  reverse,  there 
being  recorded  for  that  state  a  net  decrease  in  stocks 
of  8,212,000  bbl. 


To  Seek  Oil  in  Leicestershire,  England 

The  British  Ministry  of  Munitions  is  reported  by 
the  Chcmiral  Traden  Joiirwtl  and  Chemical  Knc/ineer, 
to  have  granted  a  license  to  Reginald  Gilbey,  of  Not- 
tingham, to  bore  for  petroleum  at  Weston,  Leicester- 
shire. Boring  must  begin  within  six  months  from  Oct. 
!),  1920,  and  payments  by  way  of  royalties,  commissions, 
profits,  or  otherwi.se  for  the  petroleum  obtained  are 
specifically    forbidden. 
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Oil  Development  in  British  Columbia 


By  Robert  Dunn 

Written  for  Engineering  and  Mining  Journal 


A  NUMBER  of  parties  have  been  organized  to  make 
the  winter  trip  into  the  Fort  Norman  oil  dis- 
.trict  of  northwestern  Canada,  so  that  they  may 
be  on  the  ground  when  the  spring  opens  and  proceed 
with  their  prospecting  without  delay.  The  geographical 
branch  of  the  Provincial  Lands  Department  has  been 
asked  for  information  concerning  the  best  route. 

Careful  investigation  shows  that  there  are  three  prac- 
tical overland  winter  routes  into  the  Mackenzie  River 
country  via  British  Columbia.  The  best  route  is  by 
way  of  Fort  Selkirk,  Yukon  Territory.  In  reaching 
Selkirk  no  great  difficulties  are  to  be  encountered,  there 
being  boat  and  railway  transportation  as  far  as  White 
Horse  and  a  trail  thence  into  Dawson.  Though  the 
trail  is  not  as  generally  used  this  year  as  heretofore, 
the  White  Pass  &  Yukon  Ry.  Co.  having  withdrawn  its 
elaborate  system  of  stage  transportation,  it  is  quite 
passable  to  dog  teams ;  in  fact,  the  mail  is  carried  to 
Dawson  by  that  means  at  regular  intervals. 

From  Selkirk  east  across  the  Yukon  and  across  the 
Rockies  into  the  Mackenzie  River  basin  is  the  part  of 
the  trip  that  will  test  the  experience  and  the  endurance 
of  those  who  have  determined  to  reach  Fort  Norman 
before  the  breaking  of  the  ice.  The  distance  is  roughly 
385  miles,  the  country  for  the  most  part  is  open,  and 
there  is  a  good  pass  through  the  mountains.  But  it  is 
no  task  for  a  chechako.  Those  who  hit  the  trail  will 
have  to  travel  light  and  be  prepared  to  meet  and  over- 
come all  the  hardships  and  dangers  of  the  Canadian 
Northland  in  the  grip  of  winter. 

The  two  other  routes  that  have  been  considered  are 
by  way  of  Atlin  and  of  Dawson.  The  former,  on  the 
information  available  to  geographers,  is  the  least  prac- 
tical. It  is  true  that  there  is  easy  transportation  from 
Victoria  or  Vancouver  to  the  town  of  Atlin,  but  an 
expedition  leaving  from  that  point  would  have  to  travel 
overland  approximately  460  miles  in  reaching  Fort 
Norman,  and,  for  a  considerable  part  of  the  distance, 
the  going  would  be  comparatively  rough.  As  for  the 
selection  of  Dawson  as  a  .starting  point,  it  would  be  a 
good  place  to  outfit,  and  the  journey,  a  distance  of  about 
460  miles,  is  quite  as  feasible  as  is  the  Selkirk  route. 

However,  there  is  no  doubt  that  although  e.xceptionally 
enthusiastic  prospectors  will  take  the  winter  trail,  the 
majority  will  defer  the  trip  into  the  new  oil  fields  until 
the  ice  breaks  and  the  great  waterway  from  Athabasca 
Landing  is  open.  This  will  occur  sometime  in  the  latter 
part  of  June  or  early  in  July.  This  trip  presents  all 
the  attractiveness  of  a  Pullman  car  as  against  a  cattle 
car  in  comparison  with  the  snow  routes  that  have  been 
described.  From  the  city  of  Edmonton,  the  capital  of 
the  Province  of  Alberta,  to  Athabasca  Landing,  there 
is  the  Edmonton,  Dunvegan  &  British  Columbia  Ry. 
From  the  landing  it  is  a  matter  of  taking  a  ho-M  down 
the  Athabasca  River  lo  Athabasca  Lake,  thence  down  the 
Slave  Hiver  to  (Jreat  Slave  Lake,  and  from  there  down 
the  Mackenzie  River  to  Fort  Norman.  The  distaiice  is 
approximately   L400  miles. 

No  doubt,  with  the  opening  of  the.><e  waterways,  trans- 
portation will  be  provided,  as  the  news  of  tho  finding  of 
oil  by  representatives  of  the  Imporial  Oil  Co..  .iiid  the 
well-iiuthenticated  reports  that  there  is  a  vast  extent  of 


promising  territory  yet  to  be  prospected,  will  draw 
hundreds  to  the  Fort  Norman  region.  There  already  are 
reports  that  a  number  of  gas  boats  will  be  pressed  into 
the  service,  oil  tanks  being  constructed  at  proper 
intervals  along  the  route  to  provide  the  necessary  fuel. 
Under  such  conditions  the  journey  should  not  take 
longer  than  twelve  days  from  Edmonton. 

Navigation  for  light-draught  craft  is  simple.  The 
rivers  are  large  bodies  of  water,  and  the  only  dangers  of 
note  are  sand  bars  and  banks. 

In  discussing  the  prospects  of  marked  activity  in 
country  adjacent  to  Fort  Norman  this  year  it  is 
interesting  to  note  that  there  is  talk  of  the  organization 
by  a  syndicate  of  Vancouver  business  men  of  a  seaplane 
expedition  as  soon  as  weather  conditions  improve.  The 
proposal  is  that  the  planes  shall  set  out  from  Edmonton 
and  go  by  way  of  Fort  McMurray.  The  plans,  according 
to  reports,  have  been  well  advanced,  and  it  is  intended 
that  the  seaplanes  shall  be  used  not  only  in  reaching  the 
immediate  objective  of  Fort  Norman  but  in  transporting 
experts  from  one  point  to  another  in  the  northern  terri- 
tory for  prospecting  purposes.  The  Imperial  Oil  Co.  too, 
it  is  commonly  reported,  is  taking  steps  to  provide  for 
a  similar  method  of  reconnaissance.  Certainly  these 
air-boats  should  be  well  adapted  to  such  work  in  the 
Fort  Norman  country,  as  it  abounds  in  rivers,  lakes,  and 
streams. 

The  investigations  of  this  year  in  the  Canadian 
Northwest,  however,  are  not  to  be  confined  to  the 
Mackenzie  River  basin.  The  government  of  the  Prov- 
ince of  British  Columbia  is  to  carry  on  its  explorations 
of  the  Peace  River  section  of  the  Provincial  Northeast. 
The  field  work  of  the  last  two  years,  carried  out  under 
personal  supervision  of  geologists,  has  established  that 
oil  may  be  expected  and  that  systematic  drilling  is  likely 
to  develop  the  presence  of  petroleum  in  commercial 
quantities. 

The  Pouce  Coupe  district,  situated  in  the  Peace  River 
countrj',  is  particularly  promising  from  an  oil  stand- 
point. The  Imperial  Oil  Co.  has  leased  about  40,000 
acres  along  the  Pouce  Coupe  River,  at  a  point  about  ten 
miles  north  of  the  village  of  RoUo  and  running  in  a 
southeasterly  direction  into  the  Province  of  Alberta. 
Within  this  area  there  are  a  number  of  known  seepages. 
A  peculiar  occurrence  was  described  a  few  days  ago 
to  me  by  a  resident  of  the  district.  He  said  that  along 
a  rugged  canyon  on  the  river  there  is  a  natural  cup  in 
the  shale  formation,  from  which  there  gushes  at 
intervals  of  about  ten  minutes,  with  the  regularity  of 
a  heartbeat,  a  small  quantity  of  petroleum.  There  are 
many  other  stories  of  indications,  such  as  the  discovery 
by  settlers  that  their  well  water  is  tainted  liy  petroleum. 
The  Imperial  Oil  Co.  is  planning  to  begin  drilling  as 
soon  as  eiiuipment  can  be  brought  from  Spirit  River, 
the   nearest   railway   point. 

It  may  be  stated  in  conclusion  that  several  companies 
are  engaged  in  drilling  at  difTerent  places  on  the  lower 
mainland  of  British  Columbia  and  that  these  investiga- 
tions are  said  to  be  promising.  The  C.raham  Island  Oil 
Development  Co.  also  is  preparing  to  begin  drilling 
operations  in  the  spring  at  the  north  end  of  Graham 
Isliuid,  cMic  of  the  Queen  Charlolte  gronr 
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steel    for    Mining    and    Milling— The 

January  number  of  the  Bulletin  of  the 
Institution  of  Mining  and  Metallurgy 
contains  an  cighteen-paKe  paper  de- 
scriptive of  th2  kinds  of  steel  found 
best  adapted  for  drills,  stamp  shoes  and 
dies,  cam  shaft-,  cams  and  tappets,  bat- 
tery stem?,  i^-ortar  boxes,  mortar-box 
linings,  battery  screens  and  frames, 
crushing  rolls,  balls,  rock-breaker  jaws, 
tube-mill  liners,  dredges,  and  other  ap- 
pliances. The  author,  E.  A.  Wraight, 
gives  many  analyses,  and  points  out 
that  much  of  the  data  is  of  a  conflicting 
nature.  A  copy  of  the  paper  may  be 
had  for  Is.  6d.  by  applying  to  the  offices 
of  the  Institution,  1  Finsbury  Circus. 
London,  E.  C.  2,  England. 

Idaho  Clays — A  pamphlet  of  seventy- 
four  pages  devoted  to  the  clays  of  Idaho 
has  just  been  issued  as  Bulletin  No.  2 
by  the  Bureau  of  Mines  and  Geology, 
Moscow,  Idaho.  It  may  be  had  with- 
out charge.  Several  pages  of  general 
information  on  clay  are  given,  followed 
by  a  description  of  methods  of  testing 
and  the  results  of  a  large  number  of 
tests.  The  clay  resources  of  Idaho  are 
large,  but  are  only  beginning  to  be 
developed. 

Corundum — Memoir  No.  1.5  of  the 
Geological  Survey  of  South  Africa 
(Pretoria)  is  entitled  "Corundum  in  the 
Northern  and  Eastern  Transvaal."  It 
contains  22.3  pages  and  is  sold  for  7s. 
6d.  The  corundum  fields  in  the  Trans- 
vaal are  the  largest  known.  This  book 
describes  the  geological  features  in  de- 
tail and  also  has  chapters  on  the  classi- 
fication and  character  of  coinjndum,  and 
its  industrial  and  economic  aspects. 

Ontario  Mining — A  report  on  the 
mining  industry  along  the  T.  &  N.  O. 
Ry.  has  just  been  issued  by  the  Temis- 
kaminjr  and  Northern  Ontario  Railway 
Commission,  Toronto  (fifty-three  pages, 
free).  The  report  is  devoted  largely  to 
statistics  concerning  Cobalt  and  Porcu- 
pine producers. 

Bureau  of  Mines — The  tenth  annual 
report  of  the  Dinctor  of  the  Bureau  of 
Mines  is  available  at  l.'ic.  from  the 
Superintendent  of  Documents,  Wash- 
D.  C.  It  is  a  l.'/O-page  book  covering 
the  activities  of  tii.'  Bureau  for  the  year 
ended  June  30,  1020. 

EUhing  Reagents — A  recent  bulletin 
of  the  U.  S.  Bureau  of  Standards  dis- 
cusses the  etching  of  <  <.(,per  in  metal- 
lography, and  the  rea;?.  nts  used.  It 
may  be  obtained  on  api^lication  to  the 
Bureau  at  Washington,  fur  Bulletin  No 

.South  African  Geology — The  Geologi- 
cal Survey,  Pretoria,  South  Africa,  has 
issued  a  forty-eight-page  pamphlet  on 
the  geology  of  Pondoland  anri  portions 
of  Alfred  and  lower  Um'/.imkulu  coun- 
ties, .N'atal.  The  book  also  contains  a 
list  of  all  the  survey  publications. 
Price,  2.S.  6d. 


Mineral  Fuels — Part  II  of  Bulletin  711 
of  the  U.  S.  Geological  Survey,  "Con- 
tributions t<p  Economic  Geology,"  is  a 
171-page  book  devoted  to  mineral  fuels. 
It  is  a  compilation  of  previously  pub- 
lished separate  papers  on  petroliferous 
occurrences  in  various  parts  of  the 
country.  Obtainable  on  request  to  the 
Survey  at  Washington,  D.  C. 

Wyoming  Oil — U.  S.  Geological  Sur- 
vey Bulletin  716 — E  (thirty-two  pages, 
free  from  the  Survey  at  Washington) 
is  descriptive  of  the  Lance  Creek  oil 
and  gas  field,  in  Niobrara  County,  Wyo. 
The  field  now  has  about  a  dozen  pro- 
ducing wells. 

Black  Sand — U.  S.  Bureau  of  Mines 
Reports  of  Investigations  No.  2,192  de- 
scribes briefly  test  methods  of  recov- 
ering gold  from  Alaskan  black  sand. 
Obtainable  on  request  to  the  Bureau  at 
Washington. 


Book  Reviews 


Recent  Patents 


Extraction  of  Bismuth — No.  1,.!60,- 
271.  J.  F.  ("alien,  Midvale,  Utah,  and 
M.  J.  Udy,  Salt  Lake  City,  Utah,  as- 
signors  to  U.   S.   Smelting,   Refining  & 


Latin-American    Year    Book    for    1920. 
Cloth;   6   X  9;   pp.   647.     Published 
by  the  Criterion  Publishing  Syndi- 
cate, Inc.,  New  York.     Price,  $4.50. 
This  is  the  third  of  a  series  of  annual 
handbooks    descriptive    of    Mexico    and 
the  Central  and  South  American  coun- 
tries from  the  investors  and  merchants' 
standpoints.     Considerable  space  is  de- 
voted   to    political    conditions,    natural 
resources,  foreign   trade,  financial  con- 
ditions and  customs  tariffs.     Names  of 
important  dealers  in  each   country  are 
also  given. 

The  Centenary  Volume  of  Charles  Grif- 
fin &  Co.,  London.  Cloth;  6x9; 
pp.  290;  illus. 
This  artistic  book  has  been  prepared 
to  review  a  hundred  years  of  progress 
by  the  technical  publishing  house  of 
Griffin.  The  achievements  of  this  firm 
in  the  dissemination  of  scientific  know- 
ledge have  made  their  name  familiar 
throughout  the  world.  The  volume  is 
most  happily  conceived,  and  gives  a 
brief  history  of  the  development  of 
mining,  metallurgical  and  chemical 
technology  throughout  the  last  hundred 
years,  as  well  as  other  subjects  which 
have  been  covered  so  authoritatively  by 
the  Griffin  publications. 

Annual   Report   of  the   Director  of  the 
Mint    for    the    Fiscal    Year    Ended 
June  :{«,   1920.      Cloth;  6  x  9>,;  pp. 
:!09.      Government   Printing   Office, 
Washington,  D.  C.     Free  from  the 
Treasury  Department. 
This  is  a  report  of  the  operations  of 
the   Mint   during   the   fiscal   year   1920, 
with  the  production  and  consumption  of 
gold    and    silver    in    the    United    States 
during    the    calendar    year    1919.      The 
book   contains  highly   valuable   statisti- 
cal   tables   covering    foreign   and    world 
monetary    matters,    as    well    as    many 
descriptive   I'eprints   of   articles   discus- 
sing  developments    in   currency    during 
the  last  year. 


Mining  Co.  A  method  of  extracting 
bismuth  which  consists  in  leaching  the 
ore  with  brine  containing  an  acid  to 
form  a  solution  of  the  bismuth  salt  of 
that  acid,  and  precipitating  the  bismuth 
from  solution. 

Flotation  Reagents— Nos.  1,364,304-8 
inc.,  C.  L.  Perkins,  Pittsburgh,  Pa.,  as- 
signor to  Metals  Recovery  Co.,  New 
York.  These  patents  in  order  cover 
the  use  of  a  non-oleaginous  mineral- 
collecting  agent;  an  organic  nitrogen 
compound  containing  two  nitrogen 
atoms  joined  to  each  other;  a  hydrazine 
compound;  an  organic  nitrogen-sulphur 
compound,  and  a  thio-urea  substance  or 
compound.  Mr.  Perkins'  patents  Nos. 
1,364,858  and  1,364,859  cover  similar 
flotation  processes. 

Furnace    Tapping    Machine — No.    1,- 

361,103.  T.  T.  Scott,  Youngstown,  Ohio. 
A  mechanical  arrangement  to  facilitate 
the  tapping  of  furnaces  as  shown  in  the 
accompanying  cut. 


Amalgamator— No.  1,361,723.  Ralph 
llanssen  and  P.  B.  Haug,  Great  Falls, 
Mont.,  and  M.  E.  Darby,  Tacoma,  Wash. 
A  form  of  amalgamator  comprising  an 
inner  and  outer  cylinder,  with  riffles  and 
ribs  on  the  outer  cylinder  to  hold  the 
mercury. 

Concentrating  Table -No.  1,3(>0,7(!4. 
Irving  Klindt,  Round  Mountain,  Nev. 
A  new  concentrating  table  of  box  form. 

Roller  Mill— No.  1,361,601.  F.  K. 
Marcy,  Salt  Lake  City,  Utah.  A  new 
type  of  mill,  having  the  discharge  end 
normally  open,  and  carried  on  roller 
bearings. 
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Court  Decisions  in  Mining  Cases 

By    Wellington    Gustin 


Oral  Agreement  Void  in  Transfer 
of  Real  Property 

C«rro  Gordo  Mines  Co.  and  Others  Win 

Ntw  Trial  Over  Chris  Crohn 

Springs  in  California 

The  Inyo  Cerro  Gordo  Mining  & 
Power  Co.,  the  Cerro  Gordo  Mines  Co. 
and  Louis  D.  Gordon,  defendants  in  the 
action  brought  against  them  by  S.  C. 
Simons,  have  been  gi-anted  a  new  trial 
by  a  decision  of  the  Supreme  Court  of 
California,  reversing  the  judgment  ob- 
tained against  them. 

The  lower  court  had  adjudged  Simons 
to  be  the  owner  of  the  "Chris  Crohn 
Springs,"  situated  about  four  miles 
northeasterly  from  Cerro  Gordo,  in  Inyo 
County,  Cal.  It  further  decreed  that 
Simons  had  the  right  to  divert  all  the 
waters  for  domestic,  mining  and  milling 
purposes;  that  Simons  is  the  owner  of 
all  the  pipes,  flumes,  tanks,  pumps  and 
other  apparatus  used  to  divert  and  con- 
duct the  waters;  and  that  plaintiff  re- 
cover damages  of  defendants. 

Simons  claims  title  to  the  springs  as 
successor  in  interest  of  Chris  Crohn,  an 
old  miner  and  prospector,  who  conveyed 
water  in  kegs  on  muleback  from  one  of 
the  three  springs  to  the  mining  camp 
at  Cerro  Gordo  and  there  sold  it  by  the 
gallon.  This  business  was  continued 
until  1882.  In  1878  a  pipe  was  laid  to 
the  Augusta  mine  located  by  Crohn. 

Defendant  Cerro  Gordo  Mines  Co. 
claims  through  the  Union  company, 
which  purchased  the  Cerro  Gordo  mine 
in  1889  and  purchased  from  others 
rights  to  the  springs,  such  rights  be- 
ing claimed  by  reason  of  cei^in  appro- 
priation notices  posted  by  it  at  or  near 
the  springs.  Immediately  after  pur- 
chasing these  claims  the  Union  com- 
pany built  and  installed  the  diversion 
system  of  pipe  lines,  pumps,  tanks,  and 
complementary  distributing  apparatus. 
From  its  installation  in  1889  to  the  date 
of  the  trial  the  system  was  used  by 
the  Union  company  and  by  its  successor 
the  Cerro  Gordo  Mines  Co. 

There  was  evidence  to  the  effect  that 
in  1890  the  general  manager  of  the 
Union  company  told  Chris  Crohn  that 
the  company  would  pay  Crohn  He. 
per  gallon  for  all  walci-  it  might  take 
from  the  springs  through  its  diversion 
system,  and  that  if  it  did  not  pay  such 
rent  and  the  company  should  quit  work- 
ing, Crohn  could  have  the  pipe  lines, 
pumps,  tanks,  and  other  means  of  stor- 
iige  and  distribution. 

The  court  held  the  system  to  be  real 
property,  title  to  which  under  an  agree- 
ment with  the  genernl  nuinager  of  n 
mining  company  must  be  supported  by 
evidence  that  he  had  authority  to  dis- 
pose of  Rnme.  Further,  it  was  pointed 
nut  that,  the  right  of  way  and  pipe  lines 
being  n'lilty,  the  property  could  not  be 


conveyed   by   an  oral   agreement.     The 
sale  must  be  evidenced  in  writing. 

But  it  was  said  that  the  Cerro  Gordo 
Mines  Co.  and  its  predecessor  the  Union 
company  were  trespassers,  and  there- 
fore had  no  rights  to  the  system.  In 
answering  that  the  court  said,  even  if 
the  Union  company  never  acquired  any 
water  right,  and  even  if,  as  against  the 
Federal  Government,  the  laying  of  the 
system  through  upon  the  vacant  public 
lands  was  a  trespass,  still  as  between 
the  disputants  herein,  the  plaintiff  Si- 
mons would  not  be  entitled  to  the  sys- 
tem. But  as  a  matter  of  fact,  the  court 
said,  neither  the  Union  company  nor 
the  Cerro  Gordo  Mines  company  was  a 
trespasser,  either  at  the  springs  or  in 
the  vacant  government  lands  wherein 
its  diversion  system  was  installed. 


Oklahoma  Court  Defines 
Operators*  Liability 

A  judgment  for  S9,650  for  personal 
injuries  has  been  affirmed  in  the  Su- 
preme Court  of  Oklahoma  against  the 
Quapaw  Mining  Co.,  and  in  favor  of 
Charles  Cogburn.  The  latter  was  em- 
ployed in  the  company's  lead  and  zinc 
mine,  and  was  severely  injured  by 
falling  rock  from  the  roof  or  side  of 
the  drift  in  which  he  was  working.  He 
alleged  that  the  company  was  negli- 
gent in  failing  to  provide  timbers  to 
prevent  the  falling  of  the  rock  and  in 
failing  to  inspect  the  mine.  The  com- 
pany made  denial,  and  defended  on 
the  grounds  of  contributor>'  negligence 
and  assumption  of  risk  of  the  em- 
ployee, and  further  alleged  a  set(;le- 
ment  with  the  employee  before  trial. 
These  things  were  in  turn  denied  by 
the  employee,  and  though  the  settle- 
ment was  admitted  it  was  charged 
same  was  procured  by  fraud. 

These  facts  were  presented  to  a  jury, 
which  rendered  the  above  detailed 
judgment  against  the  company.  The 
injuries  consisted  of  wounds  upon  the 
head,  back,  breast,  and  arm,  the  back 
wound  resulting  in  permanent  paralysis 
from  the  waist  downward.  Settlement 
had  been  made  for  $2,000,  which  was 
alleged  to  have  been  obtained  by  fraud, 
consisting  of  false  and  misleading  state- 
ments made  to  the  employee  concern- 
ing his  condition  by  the  claim  agent 
and  pliysicians,  that  he  was  not  badly 
injured. 

The  court  said  that  where  a  release 
for  |)ersonal  injuries  has  been  obtained 
fradulently  lor  a  grossly  inadciiuate 
sum,  nil  at  t ion  for  damage  may  be 
brought  witliout  first  obtaining  a  de- 
cree to  iiiiii  <•!  or  rescind  the  release. 
Further.  Ilu-  statute  prescribing  cer- 
tain <lutics  of  mine  operators  towani 
employees,  including  the  duty  of  daily 
inspection,  jipplie.s  to  the  operator  of 
lend  an<l  7.inc  as  well  as  coal  mines. 


Leases  of  Blue  Stem  Oil  Cancelled 

Kansas    Supreme    Court    Holds    Them 

Terminated  Notwithstanding 

Unavoidable  Obstacles 

The  difficulties  of  well  drilling  and  a 
lack  of  foresight  in  the  lease  contracts 
are  shown  in  the  decision  of  the  Su- 
preme Court  of  Kansas  terminating  the 
leases  of  the  Blue  Stem  Oil  Co.  on  the 
Baldwin  lands  in  Greenwood  County. 

The  leases  provided  that  they  should 
remain  in  force  for  three  years,  and 
that  they  should  terminate  in  one  year 
if  no  well  was  completed  within  that 
year.  They  also  provided  for  an  exten- 
sion of  the  leases  from  year  to  year  by 
the  payment  of  rental  named  therein; 
but  the  leases  terminated  absolutely  at 
the  end  of  three  years  from  their  dates, 
unless  a  well  was  drilled  producing  oil 
or  gas. 

The  oil  company  contended  that  the 
leases  should  not  be  foi-feited  by  rea- 
son of  the  failure  to  complete  a  well 
before  the  end  of  the  three  year  period. 
Forty  days  previous  to  this  date  drill- 
ing was  begun.  The  delay  in  drillin;: 
was  due  to  lack  of  adequate  water  sup- 
ply, as  it  was  alleged  that  from  19115 
to  Nov.  7,  1918,  rain  did  not  fall  in  a 
quantity  sufficient  to  supply  water  for 
(irilling.  and  that  after  the  latter  date 
drilling  operations  were  begun,  but  on 
account  of  excessive  rainfall  the  roads 
became  muddy  so  that  fuel  for  the  en- 
gine and  casing  for  the  well  could  not 
be  transported.  Then  a  blizzard  inter- 
vened, and  the  employees  becani'-  s.ck 
— too  sick  to  drill.  Furthermore  it  was 
impossible  for  them  to  obtain  coal  and 
casing,  on  account  of  the  action  of  the 
United  States  in  taking  charge  of  coal 
supplies  and  all  casing,  and  in  prohibit- 
ing the  purchase,  sale,  and  use  of  cas- 
ing, in  wells  in  territory  not  prove;- 

The  Supreme  Court  .said  ample  time 
was  given  by  the  terms  of  the  Icmscs. 
The  company  was  compelled  to  take 
notice  of  the  climatic  conditions  and  of 
the  topography  of  the  country  in  the 
vicinity  of  the  lands;  as  well  m>  of  the 
powers  of  the  Government  over  .  o.il  ;m<l 
iron  industries.  The  company  with 
knowledge  of  these  things  .ontructed 
positively  that  it  would  be  certain  work 
within  a  certain  time,  or  that  its  rights 
in  the  premises  should  cease,  inilcss  gas 
or  oil  should  be  produced  from  tlie  land, 
by  the  lessee.  Neither  w.is  produced. 
By  paying  the  rent  pro\  i.icd  for  in  the 
leases,  the  company  could  negUnt  to 
drill  until  the  leases  cxpire<i,  but  the 
company,  if  it  failed  to  produce  oil  or 
gas  froin  the  lands,  could  not,  by  pay- 
ing n-nt,  extend  th>  leases  beyoml  th  ■ 
time  fixed  for  th.-ir  expiration,  nor 
could  excuses  for  non- performance  ex- 
tend the  leases  beyond  lliat  time. 

The  leases  were  declared  by  the 
court  to  be  forfeited. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND   REPORTS 


Labor,  "Capital"  and  Brains 
Discussed  Before  Phila- 
delphia's Engineers 

J.  Parke  Channing  Points  Out  Reason 

for    Human   Engineering,    Outlines 

Its   Field,    and   the   Object    To 

Be  Attained 

"Industrial  Relations"  was  the  sub- 
ject of  an  address  made  by  J.  Parke 
Channing,  of  New  York  City,  before 
the  Engineers'  Club  of  Philadelphia,  on 
Feb.  1  last.  Mr.  Channing  holds  that 
"the  capitalistic  system  of  production 
is  the  best  that  we  know  of.  It  is  by 
no  means  perfect,  but  it  has  within 
itself  the  capacity  for  such  advance- 
ment and  improvement  that  it  ever 
tends  more  nearly  to  perfection.  A 
balancing  of  our  altruistic  and  egotistic 
tendencies  will  lead  to  a  proper  solu- 
tion of  the  problem  of  production  and 
distribution. 

"In  industry  there  are  three  elements 
to  be  considered — labor,  management 
and  capital.  Capital  is  nothing  more 
or  less  than  the  savings  of  the  prudent, 
which  are  put  aside  for  the  construc- 
tion of  new  means  of  production.  But 
labor  and  capital  would  not  of  them- 
selves be  capable  of  carrying  on  in- 
dustry. Most  important  of  all  is  man- 
agement, which  also  contains  that  ele- 
ment of  brains,  which  leads  to  dis- 
covery, invention,  and  the  increased 
productivity  of  labor  and  capital.  Mal- 
lock  has  pointed  out  that  the  century's 
tenfold  increase  in  productivity  has 
been  caused  by  the  application  of 
brains."  Logically  brains  should  have 
received  this  increase,  but  in  fact  the 
larger  portion  goes  to  the  manual 
laborer,  who,  in  the  long  run,  repre- 
sents the  consumer. 

"In  common  with  non-technical  men 
the  engineer  has  neglected  the  human 
side  of  engineering.  Most  technical 
schools  in  the  United  States,  including 
the  Y.  M.  C.  A.,  now  have  courses  in 
Human  Engineering.  We  must  give 
the  men  working  for  us  an  idea  of 
economics.  We  must  let  them  know 
what  profits  we  possibly  can  make  in 
any  industry.  W.-  must  also  impress 
upon  them  that  they  are  the  ultimate 
consumers  of  goofis  and  get  them  to 
recognize  that  a  man  ultimately  is  not 
paid  in  dollars  and  tents  but  in  food, 
clothing,  and  a  hou.se  to  shelter  him, 
and  in  the  various  pleasures  of  life. 
We  must  take  him  into  ()ur  counsels 
when  we  consider  the  conditions  of 
work,  get  his  idea.s,  and  arrive  at  con- 
clusions that  are  mutually  satisfactory. 
These  results  are  being  brought  about 
by  shop  committees  ami  by  agreements 
with  unions. 

"We  must  not  arbitrarily  say  that  we 
cannot  deal  with  unions  any  more  than 
they  can  say  they  will  not  deal  with 


large  aggregations  of  capital.  The 
progressive  labor  leaders  are  good 
economists,  and  many  of  them  under- 
stand the  theories  of  production  better 
than  most  employers.  They  practi- 
cally say  they  do  not  wish  to  trespass 
upon  the  domain  of  management.  What 
they  want  are  good  living  conditions 
for  the  members  of  their  unions  and 
as  large  a  part  of  the  profits  as  they 
may  economically  get. 

"John  R.  Commons  has  pointed  out 
that  if  all  employers  and  all  managers 
were  ideally  constituted  there  would  be 
no  need  of  unions,  and  John  R.  Com- 
mons started  life  as  a  printer!  .  .  . 
We  have  inefficiency  of  capital  and  in- 
efficiency of  management.  One  of  the 
first  things  Herbert  Hoover  did  when 
he  became  president  of  American  Engi- 
neering Council  was  to  appoint  a  com- 
mittee on  the  elimination  of  waste  in 
industry.  His  idea  was  to  fearlessly 
investigate  waste  of  effort,  both  on  the 
side  of  the  laborer  and  on  the  side  of 
capital,  and,  after  getting  at  as  many 
of  the  facts  as  possible,  to  see  if  there 
was  not  an  opportunity  of  stabilizing 
industry  in  the  same  manner  in  which 
banking  has  been  stabilized  by  the 
introduction  of  the  Federal  Reserve 
system.  It  is  a  tremendous  task,  but 
unless  someone  gets  at  it  it  never  will 
be   done." 


Copper  and  Its  Uses  Discussed  by 

New  York  Section,  A.  I.  M.  E. 
Engineers,    Statisticians    and    Publicity 

Men  Analyze  Reasons  and  Remedies 
for  the  Metal's  Troubles 

At  the  annual  meeting  of  the  New 
York  section  of  the  A.  I.  M.  E.  held 
on  Feb.  2,  the  general  subject  for  dis- 
cussion was  "Copper  Metal — From  the 
Consumer's  Point  of  View."  The  four 
speakers  were  W.  S.  Barstow,  an  elec- 
trical engineer  familiar  with  electrifi- 
cation problems  of  national  scope;  Ivy 
L.  Lee,  a  publicity  man  who  has  been 
investigating  new  outlets  for  copper 
for  the  Copper  and  Brass  Research 
Committee;  William  S.  Murray,  chair- 
man of  the  Superpower  Survey,  and  H. 
A.  C.  Jenison,  statistical  expert  on 
copper  for  the  U.  S.  Geological  Sur- 
vey. 

Mr.  Barstow  pointed  out  some  of  the 
po.ssibilities  for  the  use  of  copper  in 
railroad  electrification  and  emphasized 
the  evil  results  which  over-regulation 
of  public  utilities  had  brought  about. 
The  electrical  industry  is  prevented  by 
unwise  laws  from  expanding,  and  cop- 
per producers  should  take  more  of  an 
interest  in  this  subject. 

Mr.  Lee  read  an  exceedingly  inter- 
••sting  paper  which  chiefly  brought  out 
how  copper  has  been  superseded  by 
less     meritorious     metals,     owing     to 


their  cheapness  and  better  advertising. 
Aluminum,  he  said,  was  a  drug  on  the 
market  twelve  years  ago.  Now  50  per 
cent  of  the  kitchen  utensils  sold  in  this 
country  are  made  of  that  metal,  25 
per  cent  of  enameled  ware  and  only  6 
per  cent  of  copper,  which  was  formerly 
so  popular.  The  reason^publicity;  ad- 
vertising. Armco  iron  and  monel  metal 
were  also  cited  as  metals,  the  sales  of 
which  were  vastly  increased  by  the  in- 
terest taken  by  their  producers  in  mar- 
keting their  product.  No  such  scien- 
tific eff'ort  has  ever  been  made  to 
broaden  the  uses  of  copper. 

During  the  war  copper  and  brass 
were  hard  to  get,  and  substitutes  were 
developed  which  are  still  used.  They 
are  in  general  cheaper  and  less  satis- 
factory, but  the  consumer  has  not  been 
educated  to  know  the  difference. 

Mr.  Lee  gave  some  enlightening 
statistics  on  the  amount  of  copper  now- 
used  in  pins,  plumbing,  hardware,  and 
other  fields,  and  of  the  ridiculously 
small  amount  purchased  for  some  of 
the  large  New  York  buildings. 

Mr.  Murray  explained  the  problems 
which  the  Superpower  Survey  is  try- 
ing to  solve.  He  showed  how  much  more 
efficient  electrified  railroads  in  densely 
populated  communities  are,  as  compared 
with  steam,  and  explained  the  advan- 
tages of  immense  central  stations  of 
approximately  300,000-kw.  capacity  sit- 
uated at  strategic  points  for  supplying 
power.  The  opportunities  for  copper 
in  this  work  are  obvious.  Mr.  Murray 
seconded  Mr.  Barstow's  remarks  on  the 
evils  of  over-regulation  of  public  utili- 
ties. 

The  last  speaker,  Mr.  Jenison,  un- 
fortunately had  prepared  a  paper  which 
covered  the  same  ground  as  that  of 
Mr.  Lee.  He  brought  out  several 
new  points,  however,  among  them  the 
importance  of  pushing  the  investiga- 
tion and  use  of  steel  containing  small 
percentages  of  copper.  The  anti-cor- 
rosive properties  of  such  steel  appear 
to  be  marked.  Mr.  Jenison  also  sug- 
gested that  the  propaganda  of  the 
aluminum  producers  in  their  effort  to 
introduce  aluminum  cables  for  trans- 
mission  purposes    should   be   combated. 


Journal  of  Electricity  and 
Western  Industry 

The  Journal  of  Electricity,  which  has 
been  one  of  the  McCiraw-IIill  publica- 
tions since  September,  1910,  is  hereafter 
to  be  known  as  the  Journal  of  Elec- 
tricity avd  Western  Industry.  This 
announcement  was  made  at  a  dinner 
held  on  Feb.  1  at  the  Palace. Hotel,  San 
Francisco,  in  recognition  of  the  thirty- 
fifth  anniversary  of  the  Journal  of 
Electricity.  Robert  Sibley  will  continue 
us  editor  of  the  enlMigcd  piililication. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


L.  W.  Stephenson  has  been  given 
leave  of  absence  by  the  U.  S.  Geological 
Survey  to  accept  a  private  geologic 
mission  in  Mexico. 

D.  H.  Angus,  former  manager  of  the 
Tough  Oakes  mine,  has  been  appointed 
manager  of  the  Bidgood  mine,  Kirkland 
Lake,  Ont. 

W.  A.  Howard,  general  manager  of 
the  United  States  Smelting  Co.,  in 
Salt  Lake  City,  has  returned  from  a 
trip  to  the  East. 

D.  R.  Thomas,  mining  engineer,  has 
moved  from  Teziutlan,  Puebla,  lilexico, 
to  Mexico  City,  where  his  address  will 
be  Edificio  La  Mutua  522. 

George  E.  Burton,  geologist,  has 
opened  an  office  for  consultation  in  pe- 
troleum geology  at  1216  Colcord  Build- 
ing, Oklahoma   City,   Okla. 

A.  M.  Yonge,  consulting  mining  engi- 
neer, has  closed  his  office  in  Washing- 
ton, D.  C,  and  is  now  established  at 
2638  Russell  St.,  Berkeley,  Cal. 

G.  L.  Harrington,  of  the  U.  S.  Geo- 
logical Survey,  has  been  granted  leave 
of  absence  for  one  year  that  he  may 
engage  in  private  work  in  South  Amer- 
ica. 

S.  R.  Guggenheim  has  been  elected 
president  and  chairman  of  the  execu- 
tive committee  of  Braden  Copper  Co., 
succeeding  W.  C.  Potter,  who  has  re- 
signed. 

Walter  J.  Browning,  manager  of  the 
Rio  Tinto  mines,  in  Spain,  was  twice 
fired  at  recently  while  on  his  way  to  the 
company  office.     He  escaped  injury. 

M.  Gomez,  administrative  director 
of  la  Societe  des  Hauts-fournaux  de 
Bilbao,  Spain,  was  seriously  wounded 
during  a  terrorist  attack. 

Charles  Trezona  has  concluded  an 
inspection  of  the  Gogebic  Range,  in  the 
course  of  which  he  investigated  de- 
velopments and  progress  in  mechanical 
mucking. 

ThomaH  A.  Graves,  of  Silver  Creek, 
N.  Y.,  has  returned  there  after  a  nine 
months'  trip  to  Peru,  where  he  ex- 
amined mining  properties  and  petro- 
leum territory. 

Jamex  Hamet  Dunn,  a  native  of  Nova 
Scotia  and  n  prominent  financier,  who 
organized  the  British  America  Nickel 
Corporation  during  the  war,  has  been 
made  a  baronet. 

Arch  M.  ('hJHholm,  a  large  liojder  of 
niineral  lands  on  the  Mesnbi  Range, 
Minnesota,  is  making  an  extended  trip 
through  the  Southwest  and  Mexico  to 
look  over  some  holdings  there  in 
which  he  is  interested. 

H.  C.  (icorgo,  chief  engineer  of  the 
Wisconsin  Zinc  Co.,  succee<is  A.  K. 
Druckcr,  resigned,  as  professor  of 
metalhirgy  on  the  stalT  of  the  Wiscon- 
Hin  State  Mining  School  at  I'liiltcville. 
Wix. 


Archie  McDonald,  resident  manager 
of  the  Sterling  Mining  &  Milling  Co., 
Flesher,  Mont.,  is  devoting  three 
months  to  special  studies  in  ore  testing 
at  the  Idaho  School  of  Mines,  Moscow. 
Idaho. 

Oliver  C.  Ralston,  superintendent  of 
the  Seattle  station  of  the  U.  S.  Bureau 
of  Mines,  is  accompanying  the  super- 
visor of  stations,  Dorsey  A.  Lyon,  on  a 
visit  to  the  various  Western  stations  of 
the  Bureau. 

H.  A.  Guess,  consulting  engineer  on 
mining  and  milling  subjects  for  the 
American  Smelting  &  Refining  Co.  and 
the  Guggenheim  interests,  left  early 
this  week  for  a  two  months'  trip  to 
South  America. 

Eugene  H.  Dawson,  of  New  York 
City,  has  just  returned  from  a  trip  to 
South  Amei-ica,  in  the  course  of  which 
his  investigations  involved  a  trip  up 
the  Amazon  through  Brazil  and  over 
the  Andes  into  Peru. 

W.  J.  Cowsert  continues  in  charge 
of  the  construction  of  the  new  mill  for 
C.  O.  D.  Mines,  Inc.,  at  Kingman,  Ariz. 
Charles  H.  Urquhart,  general  superin- 
tendent, writes  that  Mr.  Cowsert  has 
been  in  charge  since  the  start.  This  is 
to  correct  a  statement  concerning  L.  F. 
Barber  published  on  Dec.  11  last. 

Charles  Grabowsky,  assistant  general 
superintendent  in  the  Eveleth,  Minn., 
district  for  the  Oliver  Iron  Mining  Co., 
has  been  promoted  to  be  general  super- 
intendent in  the  same  district,  suc- 
ceeding the  late  R.  J.  Mitchell.  W.  F. 
Pellenz  has  been  promoted  to  assistant 
general   superintendent. 

Colin  G.  Fink,  manager  of  labora- 
tories of  the  Chile  Exploration  Co.,  New 
York  City,  addressed  the  Pittsburgh 
Section  of  the  American  Electrochemi- 
cal Society  on  Jan.  28.  He  spoke  on 
"Modem  Developments  in  Metallurgical 
Research." 

Sam  H.  Richardson,  mining  engineer, 
identified  with  mining  operations  in  the 
Republic  district,  Washington,  has  been 
elected  to  the  Legislature.  It  is  be- 
lieved that  Mr.  Richardson  is  the  fir.st 
mining  engineer  to  be  elected  to  the 
Washington  Legislature. 

The  American  Committee  of  the  In- 
ternational Chamber  of  Commerce  in- 
cludes among  its  members  Herbert 
Hoover,  of  Palo  Alto,  Cal.;  Cornelius 
F.  Kelley,  of  New  York  City;  J.  D.  A. 
Morrow,  vice-president  National  Coal 
Association;  and  Thomas  A.  O'Donnell. 
Los  Angeles,  Cal. 

Among  englneer.H  NisitJng  Now  York 
City  during;  the  »«H'k  ending  Feb.  8 
were  Charles  Janin,  San  Francisco, 
Cal.;  Carl  Nystrom,  care  of  the  Swed- 
ish Leg.itioM.  Washington,  D.  ('.;  Jon  A. 
Udden.  chief  ireologist  of  Sinclair  Oil 
&  Gas  Co..  Tulsa,  Okla.;  and  C.  E. 
Macdonald.  Toronto,  Ont. 

(ieorge  C.  Martin,  geologist,  with 
the  Division  of  Alaskan  Mineral  Rc- 
.•sources,  r.  S.  Geological  Survey,  has 
resigned  that  position  to  become  tech- 
nical ns.sisliinl  to  C.  V.  Bowcn,  chief 
geologist  of  the  St<indard  Oil  ('o.  (N. 
J.).   Dr.   Martin,  who   in  a   graduate  of 


Johns  Hopkins  University,  has  been 
with  the  Geological  Survey  since  1903, 
and  was  acting  chief  of  division  during 
1917-1918.  He  has  devoted  much  time 
and  study  to  the  coal  and  oil  fields  of 
Alaska,   Maryland,   and   other  states. 


SOCIETY  Meetings 

ANNOUNCED 


The  Engineers'  Club  of  Northern 
.Minnesota  expects  to  hold  its  annual 
banquet  on  Feb.  26  at  Eveleth,  Minn. 

The  Iron  and  Steel  Institute,  28  Vic- 
toria St.,  London,  S.  W.  1,  will  hold  its 
annual  meeting  on  May  5  and  6  at  the 
House  of  the  Institution  of  Civil  Engi- 
neers, Great  George  St.,  London,  S.  W. 
President  J.  E.  Stead,  F.  R.  S.,  will  pre- 
side. The  annual  dinner  will  be  held 
en  the  evening  of  May  5. 

American  Association  of  Engineers 
will  hold  a  national  engineering  confer- 
ence on  public  information  at  the  Con- 
gress Hotel,  Chicago,  111.,  on  Feb.  2.5. 
Engineering  publicity  will  be  discussed 
troni  every  angle.  Among  the  speakers 
will  he:  F.  M.  Feiker,  of  the  McGraw- 
Hill  Co.  publications;  Richard  H.  Wal- 
do, of  New  York;  State  engineer 
J.  G.  D.  Mack,  of  Wisconsin;  and  C.  R. 
Thomas,  of  Forest  Products  Laboratory 
at  Madison,  Wis. 

The  Idaho  Mining  .Association  held 
its  eighth  annual  meeting  at  the 
Chamber  of  Commerce,  Boise,  Idaho, 
Feb.  11  and  12.  The  discussions  cov- 
ered: Proposed  revision  of  the  Under- 
wood tariff  act.  and  of  the  Kitchin  rev- 
enue act;  the  stimulation  of  gold  pro- 
duction; the  injustice  of  the  "enlarged 
homestead"  act.  On  the  evening  of 
Feb.  11  D.  H.  Ferry,  manager  of 
Yukon  Gold  Co.,  gave  an  illustrated 
talk  on  gold  dredging,  and  Walter  C. 
Clark  illustrated  the  mining  industry 
of  Idaho. 


OBITUARY 


Harry  D.  Symmes,  mining  engineer 
and  member  of  the  Engineering  Insti- 
tute of  Canada,  died  at  Niagara  Falls, 
Ont.,  on  Jan.  2"J  at  the  age  of  fifty- 
one.  Mr.  Synimes  was  on  tlu'  direc- 
torates of  the  Mclntyre  and  Tomiskam- 
ing  mining  companies  for  several 
years,  and  was  largely  interested  in 
oil  and  natural  gas  enterprises.  He 
was  also  the  manager  of  tlio  lirst  elec- 
tric railroad  built  in  Canada. 

John  F]dyvean.  a  pioneer  resident 
and  copper  washer,  died  on  Jan.  10  at 
his  home  in  Lake  Linden,  Mich.,  at  the 
age  of  sixty-seven.  He  was  born  in 
England,  and  came  to  this  country  at 
an  early  age  with  his  parents.  At  the 
time  of  his  death  In-  was  foreman  cop- 
per washer  in  the  Hecla  mill  of  the 
Calumet  &  Hecla  Mining  Co.,  and  had 
occupied  a  position  of  trust  with  tliat 
company  for  many  years. 
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Leading  Events 


WKEKIA    KE.Sl'.MK 

Tile  xKonri  shiil  hit.s  h<  i„  find  hii 
Karl  EiUrs  in  liix  flphi  to  nintt  Ihr- 
Giiggcnhchn  intn'cst.s  from  the  con- 
trol of  thi  American  Smelting  li  lii- 
ftning  Co.  Stockholders  have  been 
chcularizi-d  hji  Mr.  EUers  with  a  fur- 
ther request  for  proxies  to  be  used  iil 
the  approaching  annual  meeting.  -Iv 
to  the  industrial  situation,  curtail- 
mi  nt  of  production  and  wage  rrdiie- 
tion  continue  the  features  most  prom- 
inent. Anaconda  ha.9  suspended  de- 
velopment at  its  South  American 
properties  and  will  shut  down  it.s 
electrolytic  zinc  plant  at  Great  Falls 
on  Feb.  in.  Elm  Orlu  also  closing  its 
mine  and  mill.  Producers  of  mag- 
tiesitc  in  the  State  of  Washington 
have  ceased  all  operations,  irhieh  in 
attributed  to  the  competition  of 
.\ustrian  magnesite.  In  Colorado, 
the  Industrial  Contmission  has  in- 
vited operators  to  attend  a  hcarinij 
on  Feb.  15  at  which  the  question  of 
wage  reduction  (already  announcf d 
and  in  some  places  now  in  effect)  irill 
he  discitssed,  the  point  being  that  the 
state  latv  forbids  such  changes  with- 
out investigation  first.  A  bill  callinij 
for  the  creation  of  a  Blue  Sky  com- 
mission to  license  the  issue  and  sale 
of  securities  in  the  state  has  passi  d 
its  second  r(ading  at  Denver.  .It 
Itutte,  counsel  for  Butte  <£  Superior 
and  .Minerals  Separation  are  expecti  d 
to  ask  soon  that  a  date  be  set  for 
argument  in  connection  with  the  ac- 
counting in  the  flotation  case. 

lAtlle  has  occurred  at  Washington. 
The  proitosed  Division  of  Mines  and 
Oeolofiy  has  been  discussed  in  the 
Senate  Committee  on  Mines  and  Min- 
ing and  the  Senate  bill  for  liberalis- 
ing war  mineral  relief  legislation  has 
been  broadened  as  to  the  "request  or 
demand"  feature. 


The  Naica  Controversy 

Protest  of  Foreign  Governments  Over  Recent  Decision  of  Mexican 

Court  Puts  Famous  Case  Once  More  in  Limelight — Stoppelli 

Heirs  and  Associates  Awarded  Property  and  Damages 


By  John  E.  Kelly 


lilue  Sky  Commission  Called  for 
in  Col()r;i(l<i  lii|| 

A  bill  has  par  . -i  the  Coliiiiirlo 
Senate  on  second  reading  providing  for 
a  Blue  Sky  commisKion  nuthorized  to 
license  the  issue  and  >ali-  of  securities 
within  the  state.  The  hill  is  stronprly 
opposed  in  its  present  foim  and  only 
escaped  defeat  by  a  martfin  of  two 
votes. 

There  is  strong  sentiment  in  favor 
of  some  sort  of  Blue  Sky  legislation 
in  both  branches  of  the  I>eKislature,  and 
the  leaders  sny  that  the  platform 
|.ledires  of  both  parties  for  regulatory 
enactmentH  reKardinK  the  sale  of  se- 
curities will  be  carricrl  out. 


The  recent  action  of  the  Supreme 
Court  of  Mexico  in  deciding  in  favor 
of  the  Stoppelli  claimants  in  the  cele- 
brated Naica  case  has  attracted  wide- 
spread attention,  owing  to  the  promi- 
nence of  the  litigants,  the  amount 
involved  and  the  protests  of  four 
foreign  governments  at  the  decision. 
The  litigation  is  said  to  involve  a  sum 
not  less  than  10,000,000  pesos. 

The  heirs  of  Santiago  Stoppelli  are 
suing  the  Cia.  Minera  de  Naica,  S.  A., 
for  the  return  of  the  Maravillas  mine, 
a  surrender  of  all  returns  from  the 
workings,  and  6  per  cent  interest  on 
same.  The  Amei'ican  Metals  Co.,  Ltd., 
through  the  Cia.  Minei*a  de  Penoles, 
S.  A.,  of  Mapimi.  Dg'o.,  is  owner  of  40 
per  cent  of  the  stock  of  the  Cia.  Minera 
de  Naica,  the  rest  being  held  by  Mexi- 
cans, Belgians,  French  and  English 
subjects.  The  mines  are  situated  at 
Naica,  Chihuahua,  east  of  Jiminez.  A 
narrow-gage  line  connects  the  property 
with  the  Mexican  Central.  The  mines 
are  extremely  rich,  but  in  common  with 
other  properties  in  Chihuahua,  were 
hampered  by  many  intei'ruptions  dur- 
ing the  Villa  rebellion. 

The  history  of  the  mine  dates  back 
to  1896,  the  year  in  which  the  Mara- 
villas mine  was  discovei'ed  and  de- 
nounced by  Don  Santiago  Stoppelli. 
The  litigants  agree  on  this  point,  but 
vary  so  widely  on  all  subsequent  hap- 
penings that  their  respective  claims  on 
each  important  point  will  be  noted  that 
the  reader  may  judge  for  himself. 

Stoppelli  disclosed  his  find  to  one  Don 
Saturnino  Gonzalez,  a  contract  being 
drawn  up  between  them.  The  Cia. 
Minera  de  Naica  claims  that  Stoppelli 
sold  his  right  of  denouncement,  which 
was  all  he  possessed  at  the  time,  for 
TiOO  pesos,  and  was  granted  twenty-five 
of  the  Original  hundred  shares  in  the 
Cia.  Minera  de  Naica,  S.  A.  The  heirs 
claim  that  Stoppelli  owned  the  Mara- 
villas property,  that  he  did  not  sell  ot 
transfer  his  ownership,  but  that  he 
merely  permitted  it  to  be  exijloited 
under  the  terms  of  the  agreement.  They 
further  claim  that  he  paid  twenty  pesos 
(the  nominal  value)  for  each  of  the 
twenty-five  shares  he  received,  so  that 
instead  of  receiving  the  500  pesos,  as 


alleged  by  the  company,  he  paid  it  into 
the  treasury  in  cash. 

The  company  further  states  that  as 
Stoppelli  did  not  pay  an  assessment, 
his  shares  were  declared  vacated,  and 
that  he  lived  seven  years  after  the 
original  agreement  in  1896,  and  four 
years  after  his  shares  had  been  declared 
vacated,  without  making  any  protest. 
The  heirs'  rejoinder  claims  bad  faith 
on  the  part  of  the  other  shareholders, 
in  that  no  assessment  could  be  claimed 
against  the  fully  paid  shares  under  the 
law,  that  the  meeting  at  which  the 
alleged  assessment  was  passed  was 
illegal,  as  it  was  not  advertised  and 
other  legal  requisites  were  not  observed. 
They  quote  the  Commercial  Code  to 
show  that  a  protest  against  an  action 
in  bad  faith  may  be  brought  by  the 
interested  person  or  his  estate  at  any 
time,  no  matter  how  long  after  the 
action  of  which  complaint  is  made.  In 
other  words,  that  there  is  in  this  mat- 
ter no  statute  of  limitations  as  the 
company   claims. 

The  Naica  company  further  states 
that  in  1905  the  heirs  brought  suit,  not 
against  the  validity  of  the  company,  but 
basing  their  claim  on  the  vacating  of 
the  shares  held  by  Stoppelli  in  1896. 
That  this  suit  was  settled  by  the  pay- 
ment of  30,000  pesos  to  the  heirs.  That 
the  heii's,  despite  the  fact  that  they 
were  enjoying  the  payment  of  the  above 
sum,  were  tempted  by  the  large  returns 
due  to  heavy  investment  and  wise  man- 
agement, and  again  brought  suit.  To 
these  charges,  the  claimants  reply  that 
the  former  suit  was  brought  by  Maria 
.Stoppelli,  not  by  the  heirs,  as  the  ma- 
jority of  them  were  minors  in  lOO.'i,  and 
that,  in  any  case,  that  action  was  based 
on  the  vacating  of  Stoppelli's  shares, 
whereas  they  claim  that  the  Mara- 
villas property  in  itself  is  their  prop- 
erty, as  their  father  never  ceded  it,  but 
merely  permitted  its  operation  by  the 
company,  in  whose  profits  he  was  to 
share. 

The  Naica  company  makes  a  point 
that  the  original  agreement  plainly 
states  that  Stoppelli  was  to  transfer  on 
tire  title  in  the  Maravillas  property  a.'^ 
soon  as  a  title  in  his  name  should  be 
granted  by  the  Secretaria  de  Fomento. 
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The  he:rs  reply  that  the  agreement  was 
ilieKal  according  to  Articles  9r),  170, 
and  175  of  the  Commercial  Code,  in 
that  it  does  not  contain  a  statement  of 
the  capitalization  nor  of  the  value  of 
the  real  estate  introduced  by  Stoppelli; 
that  it  does  not  define  the  number,  kind', 
and  nominal  value  of  the  original 
shares;  that  no  sinking  fund  was  pro- 
vided for,  and  other  legal  details  of  like 
nature. 

It  is  further  claimed  by  the  company 
that,  under  Article  51  of  the  Mining 
Law,  the  owners  of  a  property  are  per- 
mitted to  occupy  and  work  it  as  long 
as  taxes  are  paid  thereon,  and  that  as 
the  heirs  have  paid  no  taxes  on  the 
property,  they  would  have  lost  owner- 
ship in  any  ease.  This  argument  would 
seem  ill-founded,  for  the  Stoppelli  in- 
terests have  not  been  in  physical  pos- 
session of  the  property  since  1896,  and 
if,  as  the  claimants  allege,  the  com- 
pany is  in  unlawful  possession  of  the 
property,  the  taxes  paid  by  the  com- 
pany during  the  time  that  it  has  pos- 
sessed the  Maravillas  would  be  credited 
to  the  rightful  owners. 

Court  Finds  for  Plaintiffs 
BY  Six  to  Five  Vote 
In  brief,  the  Stoppelli  interests  claim 
that  Stoppelli  never  relinquished  own- 
ership of  the  Maravillas  mine,  and  that 
his  heirs  and  their  associates  are  en- 
titled to  a  restoration  of  the  property 
and  all  its  profits,  whereas  the  Cia. 
Minera  de  Naica  contends  that  what- 
ever claim  Stoppelli  had  on  the  prop- 
erty was  disposed  of  in  1896,  in  a 
dccument  which  the  heirs  declare 
illegal.  On  these  facts,  the  Supreme 
Court  of  Mexico  decided,  by  a  vote  of 
SIX  to  five,  to  uphold  the  action  of  lower 
tribunals  directing  the  restoration  of 
the  property,  and  the  payment  of  dam- 
ages, mterest,  and  costs  by  the  Cia 
Minera  de  Naica. 

It  is  to  be  deplore<i  that  four  foreign 
governments  have  seen  fit  to  intervene 
in  the  domestic  concerns  of  Mexico.  It 
will  do  no  good,  for  it  will  merely 
strengthen  the  determination  of  the 
court  to  uphold  its  decision.  Both  the 
Cia.  Minera  de  Naica  and  the  Cia 
Minera  de  Penoles  are  Mexican  cor- 
porations, which  are  bound  by  their 
charters  to  abide  by  the  decision  of 
Mexican  courts.  It  is  true  that  the 
<  la.  Minera  de  Naica  denies  that  it  has 
officially  protested  to  any  foreign  gov- 
ernment, naively  adding,  however,  that 
it  "cannot  prevent"  („„  tiene  a  sh 
<ilcn„r,  vwilio  ,!.■  hupvdir)  its  foreign 
shareholders  from  appealing  to  their 
governments. 

Some  attempt  has  been  made  to  give 
"  political  color  to  the  controversy  it 
heing  alleged  that  I.ic.  Fto.,uo  K.stra.ln. 
'■n.ther  to  the  Sub.secivtarv  of  War 
'•'Kl  the  late  (Jeneral  Renjumin  Hill, 
■S.'cretary  of  War  in  the  cabinet  of 
re.Mulent  Obregon.  were  inlereHt<.<l  in 
I t-.e  Stoppelli  claim.  A  dispatch  emn- 
M'lting  from  Washington  after  th.. 
•Supreme  Court's  award  was  known 
pom. .d  out  that  the  American  Metals 
'  <'  ha.l  enjoyed  favors  from  the  ('nr- 
""iz»  legmie.  the  inference  In-ing  drawn 
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that  an  anti-Carranza  government  had 
shown  Its  resentment  by  an  adverse 
verdict.  But  there  is  no  evidence  tu 
show  any  tampering  with  the  Supreme 
Court,  which  affirmed  the  decisions  of 
two  lower  courts,  and  it  should  be  re- 
membered that  the  magistrates  compos- 
ing the  court  took  office  under  President 
Carranza,  were  with  him  when  he 
evacuated  Mexico  City  last  May,  and, 
far  from  being  prejudiced  against  Car- 
ranza or  his  favorites,  their  decisions 
on  political  matters  have  so  often  been 
displeasing  to  the  present  government 
that  the  Procurador  General,  Lie.  Edu- 
ardo  Neri,  recently  threatened  to  cite 
the  court  before  Congress,  charging 
them  with  delaying  actions  brought 
against  members  of  General  Carranza's 
party. 


Leadvill*?  Mine  Development  Co. 
Oraanized 

Leadville  is  to  again  have  a  strong 
home  operating  mining  companv  which 
will  be  known  as  the  Leadville  Mine 
Development  Co.  The  companv  was 
organized  at  the  instance  of  the"  Lead- 
ville Chamber  of  Commerce  and  the 
property  selected  was  the  choice  of 
almost  60  per  cent  of  the  votes  of  its 
members.  The  company  is  capitalized 
at  $150,000  in  $10  shares. 

On  the  Board  of  Directors  are  Jesse 
F.  McDonald,  former  Governor  of  Colo- 
rado; John  Cortellini,  president  of  the 
Leadville  Chamber  of  Commerce;  E.  D. 
Dickerman.  M.  Harvey  and  Joseph  W. 
Clark,  all  operators  of  mines  in  the 
Leadville  district. 

The  property  to  be  Uiken  over  by 
the  home  company  is  known  as  the 
Canterbury  Hill  and  Prospect  Moun- 
tain tunnel  project  and  has  been  under 
consideration  for  several  years  past  by 
several  interests  which  for  various  rea- 
sons have  failed  to  enlist  the  neces- 
sary capital.  The  proposed  tunnel 
opens  up  a  territory  where  surface  de- 
velopment in  early  days  along  the  line 
of  the  tunnel  is  said  to  have  been  very 
promising. 

The  initial  work  will  be  the  driving 
of  the  tunnel  1,600  ft.  to  a  point  be 
neath  the  old  Diamond  shaft  where 
before  the  .idvent  of  the  railroad  int.i 
Leadville.  ore  was  taken  which  ran 
several  luin.lred  ounces  in  silver,  with 
a  high  per.-.Mitage  of  lead.  This  prop 
erty  has  been  idle  since  1894.  Ulti- 
mately it  is  expected  that  the  tunnel 
will  be  extended  to  connect  with  the 
Yak  working-c. 


Washinn(on  .Mininjj  .\.s.sofiation 

Klecl-s  Officers 
The  Washington  State  Metal  Mines 
.Association  re  electe<l  the  following  of- 
ficers at  the  annual  meeting  held  re- 
cently nl  Spokane.  Wash.:  I.  K.  Arm- 
strong, pri'sident;  E.  H.  Knight,  vice- 
prcsiil-nl;  .M.  E.  J'oole,  Hecretary-trenB- 
iirer.  Th.'  following,  together  with  the 
otlkers,  .oiistitule  the  hoard  of  trus- 
lee.M:  II  .S  Stoolfire,  M.  J.  Swwnv 
Dan  Hiign.ll,  J.  L,  Drumheller  and  'i. 
C.  Hon*.  These  were  nil  former  mem- 
b  Ts  .»f  (he  board  except  J.  ('.  H«a». 


Karl  Eilers  Solicits  Proxies  Again 
for  A.  S.  &  R.  Election 

Recent    Letter   to   Stockholders  Repeat>< 

Charges    Made    in    Application 

for  Writ  of  Mandamus 

Stockholders  of  the  American  Smelt- 
ing &  Refining  Co.  have  recently  been 
circularized  by  Karl  Eilers.  formerlv 
vice-president  and  director  of  the  com"- 
pany,  in  a  further  effort  to  secure  suffi- 
cient proxies  to  enable  him  to  oust  the 
Guggenheims  from  control  at  the  next 
annual  meeting,  to  be  held  in  New  York 
on  April  6.  In  a  letter  sent  to  each 
stockholder  under  date  of  Jan.  31  Mr 
Eilers  repeats  his  former  charges,  sav- 
ing in  part: 

'■Probably  you  have  wondered  at  and 
p:-rhaps  been   concerned  about   the   sit- 
uat.on    in    your    company.      Its    stocks 
have  declined  far  below  those  of  other 
supposedly    good    industrials.      Its    net 
earnings    have    declined    so    as    to    be 
changed   into   losses.     Its  cash   has  de- 
clined so  that  the  companv  has  become 
a    large    borrower.     Its    directing    head 
has  declined  and  tapered  down  from  a 
Daniel    Guggenheim    to    a    Simon    Gug- 
genheim.    Its  organization  has  declined 
in  morale,  efficiency  and  personnel.     lt« 
dividends  have  declined  and  its  chances 
of  increased  dividends  are  steadily  de- 
clining.    Its  business  prospects  are  de- 
elining,    particularly    since    the    recent 
gift   of  the  copper  sales  agencv    (here- 
tofore   worth    more    than    a    million    a 
year)  to  Guggenheim  Brothers.     Whv"* 
"The    Guggenheim    faniilv    formerly 
owned    a    very    large    stock    interest -1 
probably  the  actual  control.     They  ab- 
solutely dominated  the  companv      When 
either    because    of   or    in    spite    of    this 
<lomination  the  company  had  i;rown  and 
a    broad    market    had    been    established 
for   Its   stock    the   Guggenheinis   quietlv 
sold   out   'on   the   other  stockholders'  to 
the     extent     of     practically     all     their 
^•tock.     It   then   being  to   their  interest 
perhaps  they  really  did  do  a  good  deal 
toward    placing    the    companv    in    such 
gowl  position— that  they  could  profitablv 
sell    out.     At   any    rate,   up   until   after 
t'lat  time  Mr.  Daniel  Guggenheim  gave 
to  the  matter  his   personal  attention. 

"Since  then,  taking  their  profits  ami 
investing  them  elsewhere,  the  Guggen- 
hfims  have  ha.l  larger  financial  interests 
in    ..ther   concerns    with    interests    con- 
flicting more  or  less  with  those  of  vour 
company.     However,  they  hav,.  hehl  on 
to  the  control  of  your  companv    l.irgely 
because    of    the    prestige    and    -I  length 
It    gave    them    in    handling    ilu'ir    own 
enterprises.     They  still  abs,.liit,.|y  dom- 
inate your  company  becaus.>  \..ii  stock 
holders  have  not  nwakencl  lo  ihe  alarm 
ing    situation    which    has    been    greativ 
intensified  by  these  changes.     That  the 
Guggenheims      themselves      are     quite 
awak.'  to  the  chang.-  ..ccasioned  by  their 
disposal  of  their  st.vk  interest  is  shown, 
perhaps,    by    (he    fad    that,    except    in 
matters  alTecting  (iui,'gcnheim  interests, 
Mr.    Daniel   (iuggenheiin    b.is   censed    to 
bother    with    the   atT.iirs   of   your   com- 
pany,  and    whatever    vision    ;ind    direc- 
tion    it    gets    hn.s    li.    .  ..m.'    from    his 
younjrer  brother,  Sim.m. 
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"They  gave  an  illustration  of  their  markably  good  opportunities  which 
absolute  domination  and  of  their  dis-  came  to  the  (iuggenheims  originally  be- 
regard  of  stockholders  at  tlie  last  elec-  cause  of  their  positions  in  Smelters, 
tion  They  used  the  proxies,  confid-  "The  domination  of  the  Guggenheims 
ingly  sent  them  by  the  stockholders,  to  is  to  be  regretted  not  only  for  many 
drop  me  from  the  board  (and  they  now  things  which  they  have  done,  but  also 
speak  of  me  as  a  discharged  employee),  for  many  things  which  they  have  not 
although  the  company's  books  show  done,  and  even  more  for  many  things 
that  I  was  by  far  the  largest  stock-  which,  by  merely  occupying  the  posi- 
holder  on  the  board.  I  happened  to  be  tions  of  power  and  initiative,  they  have 
personally  in  a  financial  position  which  kept  others  from  doing.  Perhaps  the 
allowed  me  to  question  Simon  Guggen-  greatest  of  all  the  evils  due  to  their 
heim's  plans  and  policies  when  they  domination  is  that  it  has  prevented, 
were  not  in  the  interest  of  the  stock-  and,  if  continued,  will  prevent  your  corn- 
holders,  and  often  I  had  found  it  neces-  pany  from  having  a  management  of  its 
sary  to  do  so.     The  sole  ground  of  my     own  of  responsibility  and  initiative. 

removal obligingly    given    in    advance         "To    remedy    this    is    of    the    utmost 

in    writing    by    President    Simon — was     importance,  and  can  be  done,  I  believe, 
that  I  was  not  in  accord  with  him.  with  very  few  changes  in  the  manage- 

"The  Guggenheim  management  of  ment  if  the  directors  are  made  to  owe 
Smelters  has  but  just  now  transferred  their  position  to  the  vote  of  the  stock- 
as  a  gift  from  your  company  to  Gug-  holders  and  not  to  the  whims  of  the 
genheim  Brothers  contracts  for  copper  Guggenheim  family.  The  removal  of 
sales  agency  or  brokerage  which  brought  the  Guggenheim  threat  with  the  oppor- 
the  company  in  net  proceeds  of  over  tunity  of  freedom  of  action  to  the  direc- 
$10,000,000  in  eight  years.  No  charac-  tors  and  management  will  immediately 
teri'zation  of  this  amazing  transaction  increase  the  opportunities,  efficiency  and 
is  necessary.  The  Guggenheims,  ap-  energy  of  the  board  and  the  organiza- 
parently,  thought  they  had  to  say  tion,  and  will  benefit  the  company  al- 
something  and  have  sought  to  do  two  most  at  once  and  automatically, 
difficult,  if  not  impossible,  bits  of  ex-  "Very  large  salaries  (amounts  kept 
plaining— that  is,  to  justify  this  gift  secret  even  from  the  directors  but  be- 
and  to  excuse  certain  past  losses  in-  lieved  to  aggregate  more  than  $500,- 
curred  in  gambling  in  copper— by  play-  000  each)  have  been  paid  by  your  com- 
ing one  questionable  act  off  against  an-  pany  to  a  number  of  members  of  the 
other  in  making  the  absurd  claim  that  Guggenheim  family  who  were  more  in- 
the  gambling  was  a  necessary  part  of  terested  in  other  concerns  and  who  de- 
the  brokerage.  voted   most  of  their  time  and  real  ef- 

"Do  you,  an  owner  of  Smelters,  be-  fort  to  other  matters.  To  what  end 
lieve  that  the  Guggenheims,  who  are  were  they  given  these  offices  and  sal- 
but  slightly  interested  in  Smelters  and  aries?  Since  they  sold  out,  certainly 
very  largely  interested  in  Guggenheim     not  because  of  their  investment  in  the 


Brothers,  should  have  had  the  'say'  as 
to  handing  over  that  valuable  business  ? 
Should  they  have  the  say  as  to  the 
making  of  smelting  contracts  with  min- 
inj;  I  ompanies  in  which  they  are  in- 
terosicd  more  largely  than  they  are  in 
Smellers  ? 

Although  in  the  fourteen  years,  end- 
ing June  30,  1920,  the  capitalization 
and  debt  of  the  company  have  been 
largely  increased,  no  possible  benefit 
therefrom  has  accrued  to  the  stock- 
holders.    The  net  quick  assets  per  $100 


company. 

"It  has  been  the  policy  of  Smelters 
and  of  other  large  industrial  corpora- 
tions to  require  their  higher  salaried 
men  to  make  contracts  to  devote  their 
'entire  time,  energy  and  skill'  to  the 
service  of  the  company.  Were  the 
numerous  Guggenheims  required  to 
make  such  contracts  ?  If  not,  why 
not? 

"If  so,  what  rights  has  your  com- 
pany in  the  enormously  valuable  Chile 
Copper  and  other  properties  to  the  or- 


of  capitalization  and  debt  show  no   in-     ganization    and    development   of   which 

they  devoted  so  much  of  the  'time, 
energy  and  skill'  which  must  have  be- 
longed to  your  company  ? 

"The  sum  total  of  such  salaries  paid 
the  members  of  the  Guggenheim  family 
is  very  large,  but  it  is  as  nothing  com- 
pared with  the  value  of  opportunities 
which  the  Guggenheims  sent  else- 
For  instance,  where  or  compared  to  other  possible 
>  Smelters  for    losses  due  to  having  the  actual   man 


crease.  Anrl  on  the  contrary  the  divi- 
dends on  the  common  stock  have  de- 
clined from  7i  per  cent  to  4  per  cent 
per  annum. 

"The  Guggenhei;i.>i  have  resented 
criticism  by  the  nul  owners  and  have 
run  your  company.  v.itSi  which  they  are 
little  concerned,  a.s  ,i  .  onvenient  side 
enterprise  of  their  ow 
they  have  turned  over 


approximately  $22,000,(ii)0   in   cash  and     agement  of  the  company  in  the  hands 
its    equivalent    some    of    their    poorer     of  those  who  were   not  primarily  con- 
mine.s.     But  by  a  remarkuhle  series  of    cerned    with     the    company's    financial 
coincidences  neither  Chile,  nor  Braden,    success   but  were   personally   interested 
nor    Utah    nor    Nevada    Con.,    nor    any     in  the  success  of  other  and   sometimes 
other  of  the  wonderful  succcsHeR  offered     conflicting  concerns,  even  if  they  had  no 
to  the  Guggenheims  ever  found  its  way     intent  to  divert  profits  from  your  com- 
into    Smelters    or    was    offered    to    its     pany." 
stockholders,  but  went  where  the  Gug- 
genheims  personally   were   more   inter- 
ested.    That  i.s,  Smelters  paid  them  for 
less   successful    mine.s,    but   never   even 
by  accident  did   it   get  any   of   the   re- 


Inspiration's  Output  UnchanRed 

Inspiration  produced  r),000,00()  lb. 
copper  in  January;  unchanged  from 
December. 


Legislature  Calls  for  Inquiry  Into 
Golden  School's  Affairs 

Bill    Introduced   To   Place   Management 
Under  Regents  of  State  University 

The  controversy  regarding  the  Colo- 
rado School  of  Mines  has  resulted  in 
the  introduction  into  the  General  As- 
sembly at  Denver  of  a  bill  providing 
for  the  removal  of  the  management  of 
the  school  from  the  board  of  trustees 
and  placing  the  institution  in  the  hands 
of  the  regents  of  the  State  University. 
On  Feb.  3  the  House  passed  a  joint 
resolution  calling  for  an  investigation 
of  the  board  of  regents,  school  of 
mines,  its  officers  and  the  administra- 
tion of  the  school  which  stated: 

"Whereas,  for  several  years  past  the 
friction  and  discord  relative  to  the 
management  of  the  Colorado  School  of 
Mines  has  brought  unenviable  notoriety 
to  that  institution  and  resulted  in  con- 
ditions affecting  the  reputation  of  the 
school  which  can  no  longer  be  ignored; 
"Whereas,  in  an  effort  to  remedy  con- 
ditions relative  to  the  administration  of 
the  school,  a  bill  is  now  pending  be- 
fore the  General  Assembly  which  would 
place  the  control  of  this  institution  in 
the  hands  of  the  regents  of  the  State 
University;   therefore   be   it 

"Resolved,  by  the  House  of  Represen- 
tatives of  the  Twenty-second  General 
Assembly,  the  Senate  concurring,  that 
the  Speaker  of  the  House  shall  appoint 
three  members  and  the  president  of  the 
Senate  two  members  who  shall  com- 
pose a  committee  empowered  to  make 
such  investigations  regarding  the 
board  of  regents,  the  school  of  mines, 
its  officers  or  the  administration  of 
the  school,  as  they  deem  proper  under 
the  provisions  of  this  resolution,  and 
be  it  further 

"Resolved,  that  this  committee  shall 
make  its  report  together  with  such  rec- 
ommendations regarding  the  manage- 
ment of  the  Colorado  School  of  Mines 
as  its  members  believe  will  restore  the 
prestige  formerly  enjoyed  by  this  in- 
stitution, said  report  to  be  made  on  or 
before  Feb.  21,  1921." 

The  resolution  will  promptly  pass 
the  Senate  and  indications  are  that  a 
sti-ong  committee  will  be  appointed  to 
carry  out  the  provisions  of  the  resolu- 
tion. 

Concentrator  at  Park  City,  Utah, 
Destroyed  by  Fire 

The  concentrator  of  the  Silver  King 
Coalition  Mining  Co.  at  Park  City, 
Utah,  was  destroyed  by  fire  on  the 
night  of  Jan.  27.  The  fire  is  thought 
to  have  started  in  the  boiler  room.  A 
small  transformer  house,  about  300  ft. 
of  snowsheds,  some  ore  bins,  and  track- 
age were  also  destroyed,  although  a 
strong  east  wind  blew  the  fire  away 
from  the  mine  buildings  in  time  to  pre- 
vent more  damage.  The  mill  was  in- 
sured, and  it  is  planned  to  build  a 
more  modern  plant.  Experiments  with 
oil  flotiition  have  been  made  with  some 
.success,  but  it  is  hardly  likely  that 
wet  concentration  will  be  supplanted 
entirely   by    this    newer   method. 
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German  Attention  on  Plebiscite  Since  last  June  wages  have  increased     Colorado  Commission  Inquiring 

Nearing  in  Upper  Silesia  '"  ^J^^  ^'^^^  district  from  49.50  marks  1^,^^,  ^-^gg  Reduction 

I    c=   „f   rrenf    Mineral   Wealth   Would     1°  ^°  ™^''''  P""  ^^'}^\  Fj""'  ^^^  ^l''^'^     Law   Forbids   Change  Without  Investi- 
Loss   of   Great   Mineral    «eaiin    »ouia     flgm-eg  ,t  appears  that  the  wages  have  ,,.  „    .-,•  ^,     «r„„    rn„„ani»<= 

Be  Blow  to  Empire-Coal  Wages  ^f^^e  than  doubled  since  last  year.  The  ^''^''''' J"^l7PZl  Cw 
Doubled  in  Year  total  of  the  miners'  wages  in  Prussia  Schedule 
From  Our  Berlin  Correspondent  ;„  the  second  quarter  of  1920  was  .  •  ,.  u  T  J 
The  coal  socialization  as  a  center  of  1,991,000,000  marks  compared  with  I"  compliance  with  the  Industrial 
public  interest  is  superseded  by  the  1.472,000,000  marks  in  the  first  quar-  Commission  la^ys  of  the  state  over  fifty 
coming  plebiscite  in  Upper  Silesia,  by  ter  of  the  same  year.  From  these  fig-  Colorado  meta  mine  operators  since 
which  it  will  be  decided  whether  the  ures  it  may  be  taken  that  the  situa-  J^n.  1  have  filed  the  required  thirty- 
province  will  fall  to  Poland  or  will  re-  tion  of  the  mines  is  indeed  not  as  rosy  ^^^  "o^ice,  announcing  a  oOc.  decrease 
main  German.  Upper  Silesia  is  one  of  as  it  was  last  year.  •"  ^^SfS.  ef^ctive  in  the  metal  mines 
the  richest  German  provinces,  and  politi-  and  mills  of  the  state.  On  Feb.  1  the 
cal  strife  for  it  is  running  high  between  Mills  in  Ontario  Not  Liable  to  J^^ustrial  Commission  issued  a  notice 
Germans  and  Poles.  The  population  is  ^^^  r,^^^^.^^  o  t^e-  companies  that  it  woul  ho  d 
kept  n  great  excitement  by  the  propa-  ^  .  u  i  •  t-  r  m-  ,  ""^^""S  on  r  eo.  io  in  i^en\er  loi 
ganda  carried  on  by  both  sides.  The  ^"P"';'.*  (-«"rt  l^"'".";  f'*!'"-  "^  ^•'"-  the  purpose  of  investigating  and  de- 
fate  of  Upper  Silesia  is  a  source  of  un-  '"^  tompanies  in  Tisdale  Township  termining  all  matters  and  questions  m- 
rest  in  the  center  of  Europe  and  it  ^^^^^  ^^^"«  ^o'^ed  in  the  matter  of  the  proposed 
seems    a    matter    of    the    strictest    ex-         A  case  of  considerable  importance  to  reduction. 

pediency  to  settle  it  without  delay,  the  mining  industry  of  the  Porcupine  The  law  provides  that  pending  an  in- 
This  delay  is  apparently  caused  by  the  district  was  decided  by  the  Supreme  vestigation  and  hearing  by  the  com- 
fact  that  half  of  the  population  is  Court  of  Ontario  on  Jan.  31.  The  court  mission  neither  the  employers  or  the 
armed  and  bloodshed  is  expected  dur-  rendered  judgment  to  the  effect  that  employees  shall  alter  or  change  con- 
ing the  polling.  As  no  steps  are  how-  concentrators  are  not  liable  to  munici-  ditions  of  employment  with  respect  to 
ever  taken  to  alter  circumstances  it  pal  taxation.  The  dispute  is  one  of  wages  or  hours.  ■  •  ■ 
is  difficult  to  see  how  matters  can  be  long  standing,  and  arose  from  the  claim  The  action  of  the  commission  has 
improved  by  further  hanging  fire.  of  Tisdale  Township  that  all  mills  were  somewhat  complicated  the  situation  in- 
Upper  Silesia,  which  in  1871  had  assessable  for  municipal  taxes.  The  asmuch  as  several  companies  have  al- 
only  131,000  inhabitants,  has  now  mining  companies  contended  that  "con-  ready  put  the  lower  wage  scale  into 
2,200,000,  of  which  3.56,000  are  em-  centrators"  were  specially  exempted  effect  where  due  notice  had  been  given, 
ployed  in  mining  and  other  industries,  under  the  assessment  act.  or  an  agreement  reached  with  the  em- 
The  province  contains  in  a  narrow  It  was  urged  on  behalf  of  the  town-  ployees.  The  action  of  the  commission 
space  probablv  more  mineral  wealth  ship  that  the  term  "concentrators"  only  would  seem  to  make  all  companies 
than  any  other  part  of  the  continent,  applied  to  mills  using  mechanical  proc-  liable  for  the  old  wage  scale  up  to  at 
Coal  occurs  in  Carboniferous  strata  be-     esses,    and    that    the    use    of    cyanide,  least  Feb.  lo. 

low   Triassic    beds    which    contain    zinc     which  has  a  chemical   action,  took   the  Chicago  for  Next  Convention 
and    lead    deposits,    above    which    are     Porcupine  mills  out  of  the  class  known  ,  »jj„:„_  foneress 
rich  deposits  of  iron  ore.     The  area  of     as    concentrators.      The    case    was    ap-  ui     i    i  us  v^uiigiess 
the  coal  deposits  is  stated  to  be   1,200     pealed  from  court  to  court,  with  vary-  The    next    annual    convention    of   the 
sq.mi..  and  the  quantity  worth   mining     ing    results,   until   the   final   appeal    re-  r^"^."^^"   .  ^I'"'"?^     Congress     will     be 
113    billion    tons.      The    production    of     suited  in  favor  of  the  mining  companies,  held  in  Chicago    it  is  announced^     John 
coal  was  in  1914  43,000,000  tons  valued     The     companies     concerned      are     the  i  •   iJurns,   assistant   secretar> .   nasre- 
at  400  million  gol.l   marks.     It  is  the    Mclntyre.    Dome.    Schumacher,     Dome  <:'^"t'>-  <'}"^':'^   a   contract   for   the   Col- 
second    largest    in    Germany    and    was    Lake,  Porcupine  Crown,  and  Davidson.  '^""^    during    the    week    of    Oct.    1.. 
nearly    double    the    production    of    the     the   mill   properties   of   which   have    an  Convention    and    exposition    headquar- 
whole   Russian   Empire  an<l   one   and   a     aggregate  value  of  about  $2,000,000.  Hotef                                               Congress 
half    times    that    of    the    Austro-Hun-                                  i      tv   -ii  •     o    -j  /^ 
garian  Empire.                                         Bacon  Loses  lo  Neill  in  Suit  Over  Washington    Magnesite    Industry 

The  zinc  and  lead  deposits  occupy  Interest  in  Premier  j^j^yj  poy^n 
two  strata  of  from  five  to  one  hundred  Neill.  With  Associates.  .Vlso  Defendant  .j-j^^  ^^  heralded  Austrian  magne- 
meters  in  depth,  and  it  is  estimated  in  .Similar  Action  Brought  by  ^^^^  competition  has' finallv  attained 
will  la.st  another  hundred  years  at  the  Patrick  Daly,  of  Nelson  ^^^.^  magnitude  as  to  force  the  shut 
present  rate  of  output.  The  whole  Action  brought  by  Maurice  W.  Ba-  down  of  the  Washington  magnesito  in- 
mineral  production  in  1916  was  esti-  con  against  R.  K.  Neill,  one  of  those  dustrv.  During  1920  Washington  sup- 
niated  at  1,200  million  gold  marks,  and  interested  in  the  Premier  mine,  for  the  plied  "approximately  80  per  cent  of  the 
the  capital  invested  in  the  mineral  in-  recovery  of  a  one-quarter  interest  in  magnetsite  uted  for  refractory  purposes 
dustry  IS  approximately  two  billion  the  property  has  been  dismissed  by  i„  the  United  States.  This"  was  pro- 
gold  marks.  The  loss  of  Upper  Silesia  Federal  Judge  E.  H.  Rudkin,  at  Spokane,  duced  by  the  Northwest  Magncsito  Co.. 
would  be  an  enormous  blow  to  Germany  Wash.  The  latter  in  his  judgment  the  Anierican  Mineral  ProdiKtion  Co. 
and  greatly  impair  her  economic  stated  that  the  plaintiff  in  two  cases  and  the  American  Refractories  Co.  All 
strength.  It  would  materially  affect  the  had  influcnce.l  witnesses  and  had  lacked  three  have  now  suspended  operations 
coal  situation  in  Germany,  although  p^od  faith  in  not  bringing  the  suit  in  and  nearly  500  men  have  b.-cn  thrown 
only  half  of  the  Upper  Silesia  coal  is  1917  ^-h^n  he  first  knew  of  Neill's  op-  out  of  employment  The  American 
consumed  in  Germany,  not  counting  grations  instead  of  waiting  until  the  Mineral  Production  Co  has  erected  an 
ocal  use.  One  quarter  is  taken  up  by  niine  proved  of  worth.  especially  designed  kiln  for  the  burn- 
thc  country  itself,  and  the  other  quarter  Patrick  Daly,  of  Nelson,  B.  C,  is  in^  of  caustic-calcined  magnesite.  It 
I."  being  exported  to  neighboring  coun-  suing  R.  K.  Neill,  R.  W.  Woods.  A.  B.  i.s  now  carrying  on  experiments  with 
r-  f  „  .  ^  ^  ,  Trite  and  W.  R.  Wilson,  all  of  whom  ,1,1^  furnace  and  hopes  eventually  to 
Ihe  following  figures  show  the  uver-  „re  inlenst.d  in  the  Premier  mine,  for  .-uppiv  a  portion  of  this  kind  of  mag- 
Hge  wages  in  1920  of  the  coal  miners  ^  onc-lifth  interest  in  the  same.  He  n^.^ite  which  is  used  in  the  building  in- 
m  compBnson  to  those  of  last  year.  nUejrps  that  Neill  entered  into  an  agree-  dustries 
The   wages   per  man   and   day   were  ns     „,pnt  with  him  to  finance   the  develop- 

'""°*''=                                                                ment  of  tb,   i.roperty  and  tlo  give  him  the         Anaconda  produced  9,700,000  lb.  cop- 
Juno,  1920  1919       ghare  he  is  asking  for.  This  underUk  P>-r  in  January,  ns  compared  with   10.- 

Uppcr  Sllculii   '^s'n*     ■^'"n  n'     ing,  he  savs,  was  approved  by  the  other     500,000  in  December. 

i:^wrrSo",irMrrci •      \ln         Via'*     defendants  when  they  became  partners.         United     Verde     Extension     produced 

Ruhr'll.trM  '"."'r'.''.'.- .' .^ .' ." .^     4%        ' 2  "n     The  Premi.r  is  near  Stewart.  B.  C.  3.219,912  lb.   copper   in  January. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Senate  Relief  Bill  Broadened  as  to 
Request  or  Demand 

Measure  Thought  To  Have  No  Chance 

>jow— Efforts    To    Secure    Passage 

To  Be  Concentrated  at  Extra 

Session 

The  Senate  Committee  on  Mines  and 
Mining  has  responded  to  a  last-minute 
effort  on  the  part  of  Senator  Robin- 
son, of  Arkansas,  to  broaden  the  "re- 
quest or  demand"  feature  of  the  War 
Minerals  Relief  statute.  The  commit- 
tee instructed  Senator  Henderson,  of 
Nevada,  to  report  the  bill  favorably 
to  the  Senate.  The  bill  adds  a  proviso 
to  the  act  stating  that  the  section  with 
regard  to  "request  or  demand"  is  to 
be  liberally  interpreted  so  as  to  in- 
clude all  claimants  "who,  in  response  to 
any  personal,  written,  or  published  re- 
quest or  demand  from  any  of  the  gov- 
ernment agencies  mentioned  in  the  act" 
are  to  be  reimbursed  for  "such  net 
losses  as  they  may  have  been  found 
to  have  incurred  and  are  in  justice  and 
equity  entitled  to."  The  bill  provides 
that  the  money  must  have  been  ex- 
pended in  good  faith  in  producing  or 
preparing  to  produce  any  of  the  min- 
erals covered  by  the  act.  The  bill  fur- 
ther provides  that  the  unexpended  por- 
tion of  the  appropriation  is  to  con- 
tinue available. 

It  is  generally  admitted,  even  by 
those  in  favor  of  the  Robinson  bill,  that 
it  has  little  opportunity  to  become  a 
law  at  this  session.  It  is  the  inten- 
tion, however,  to  take  the  matter  up 
vigorously  at  the  opening  of  the  extra 
session  in  case  the  bill  should  not  be 
passed  before  March  4.  The  chances 
for  liberalizing  the  War  Minerals  Act 
during  the  next  Congress  are  regarded 
as  less  probable.  The  fact  that  the  war 
period  is  becoming  more  remote  is  a 
factor  in  the  decrease  of  interest  in 
this  legislation.  In  addition,  there  will 
be  a  decided  change  of  personnel  in 
the  next  Congress.  New  members  are 
expected  to  feel  ir-ss  responsibility  for 
this  type  of  relief  They  are  likely  to 
argue  that  the  f;iiluie  to  liberalize  the 
law  on  the  part  «f  the  Congress  which 
adopted  it  should  be  tinal. 

Through  no  fault  of  the  War  Min- 
erals Relief  Commish Jin  it  was  impos- 
sible to  wind  up  it.s  \: ',<]■:  by  the  first 
of  the  year  as  was  inti'mieii.  The  com- 
missioners have  been  required  to  con- 
tinue their  work,  as  it  was  necessary 
for  them  to  handle  personally  a  num- 
ber of  appeals  and  petitions  which 
have  developed  in  connection  with  some 
of  the  plans.  These  matters  are  being 
(leared  up  rapidly,  however,  and  the 
commissioners  are  making  their  per- 
sonal plans  to  leave  the  Government 
service  some  time   in    March. 

A     total     of    J8,f)4!(..".2     was     recom- 


mended for  award  during  the  week 
ended  Jan.  29.  In  the  tungsten  claim 
of  S.  M.  Summerfield  an  award 
of  .$3,500.82  was  recommended.  The 
amount  claimed  was  $40,620.06.  In  the 
pyrites  claim  of  Robert  L.  Mock  an 
award  of  $4,529.15  was  recommended. 
The  claim  asked  for  reimbursement  to 
the  extent  of  $11,189.66.  In  the  claim 
of  Henry  E.  Egan,  which  had  been  dis- 
allowed, $919.55  was  recommended  on 
leconsideration  of  the  claim. 

Proposed  Division  of  Mines  and 

Geology  Discussed 

Secretary     Payne     Expected     to     State 

Views  on  Henderson  Bill  Before 

Retirement   Next    Month 

That  the  Senate  Committee  on  Mines 
and  Mining  takes  seriously  the  pro- 
posal by  Senator  Henderson,  of  Nevada, 
to  create  a  division  of  mines  and 
geology  in  the  office  of  the  Secretary 
of  the  Interior  was  indicated  on  Feb. 
3  when  the  matter  was  discussed  by 
the  committee.  Though  there  is  no 
chance  of  taking  up  this  bill  at  this 
session  of  Congress  it  was  suggested 
that  the  personal  views  of  the  present 
Secretary  of  the  Interior  would  be  of 
value.  Senator  Henderson  has  ar- 
ranged to  discuss  the  matter  with  Sec- 
retary Payne  and  it  is  expected  that 
Judge  Payne  will  reduce  his  views  to 
wi'iting  prior  to  his  retirement  from 
the  Secretaryship  of  the  Interior  on 
March  4. 

The  Henderson  bill,  as  introduced, 
does  not  pretend  to  be  in  exactly  the 
form  that  would  meet  the  situation 
best.  It  was  submitted  with  the  idea 
of  its  being  the  basis  for  possible  leg- 
islation. It  provides  that  the  division 
of  mines  and  geology  is  to  be  under  the 
direct  control  of  an  assistant  Secretary 
of  the  Interior,  who  "shall  be  qualified 
technically  by  experience  and  educa- 
tion" to  take  charge  of  those  duties.  He 
is  to  be  appointed  by  the  President, 
subject  to  confirmation  by  the  Senate. 
The   salary  proposed   is   $10,000. 

It  is  not  the  intent  of  the  bill  to 
disturb  in  any  way  the  existence 
of  either  the  (Geological  Survey  or 
the  Bureau  of  Mines  as  independent 
entities.  The  new  division  would  be 
in  the  nature  of  a  liaison  agency  tend- 
ing to  unify  the  work  pertaining  the 
iiiining  industry.  The  hope  is  expressed 
that  fr9m  such  a  nucleus  eventually 
would  spring  a  Department  of  Mines 
and  Mining. 

The  proposal  is  to  draw  to  the  new 
combination  the  powers  and  duties  of 
<ithei-  departments,  bureaus,  commis- 
!-ioii.s,  and  agencies  relat'ng  to  mining, 
metallurgy,  mining  technology,  classi- 
fication of  public  lands,  examination  of 
gological  structure,  and  minei'al  re 
Kourceo. 


Little  Change  in  Appropriation 

for  Bureau  or  Survey 

Increase  for  Alaskan  Work  Refused  by 

Senate  Committee — More  Money 

for    Enforcing    Leasing 

Regulations 

The  Senate  authorized  few  changes 
in  the  appropriations  for  the  Geological 
Survey  and  the  Bureau  of  Mines. 
The  item  for  engraving  and  printing 
geologic  maps  was  increased  from 
$12.5,000  to  $140,000,  but  the  increase 
for  the  investigation  of  the  mineral  re- 
sources of  Alaska,  urged  by  the  di- 
rector of  the  Geological  Survey,  was 
not  allowed.  As  only  $75,000  is  made 
available  for  the  Alaskan  work  it  will 
be  necessary  to  curtail  activities  there, 
especially  as  it  costs  three  times  as 
much  now  to  do  a  square  mile  of 
geologic  work  in  Alaska  as  it  did  ten 
years  ago.  Director  Smith  had  pointed 
out  to  the  committee  that  the  Alaskan 
work  was  somewhat  behind,  owing  to 
the  fact  that  sufficient  men  to  carry  on 
the  work  during  the  war  were  not 
available.  Dr.  Smith  also  pointed  out 
that  the  Survey  had  anticipated  the 
building  of  the  Alaskan  railroad  and 
for  a  number  of  years  had  concen- 
trated work  in  that  region.  He  de- 
clared, however,  that  there  is  urgent 
need  to  continue  that  work,  so  as  to 
encourage  mining  activities  that  will 
give  some  business  to  the  railroads. 

In  the  appropriations  for  the  Bu- 
i-eau  of  Mines  the  Senate  has  approved 
an  increase  from  $50,000  to  $132,000 
for  enforcing  the  operating  regulations 
under  the  Mineral  Land  Leasing  Law. 

The  total  of  the  appropriations  for 
the  Geological  Survey,  as  approved  by 
the  Senate,  and  which  likely  will  be 
the  final  amount,  is  $1,614,340.  The 
Bureau  of  Mines  total  is  $1,427,400. 

Extra  Session  to  Consider 
Revision  of  Mining  Laws 

Revision  of  the  mining  laws  was 
among  the  matters  which  came  before 
the  Committee  on  Mines  and  Mining  of 
the  Senate  at  its  meeting  Feb.  3.  As 
nothing  can  be  gained  by  taking  up 
the  mutter  during  the  short  time  re- 
maining of  the  present  session  no 
iictioii  was  taken  in  this  connection.  It 
clearly  i.s  the  intention  of  the  com- 
mittees on  mines  and  mining  of  the 
Senati'  and  of  the  House  of  Represen- 
tatives 1(1  go  into  this  subject  early  in 
the  extra  session. 

The  Utah  Power  &  Light  Co.  is  apply- 
ing to  the  Federal  Power  Commission  for 
permission  to  conduct  extensive  surveys 
in  the  Green  River  country  in  Grand 
and  Flmery  Counties,  to  a.scertain 
whether  dams  and  power  plants  can  be 
built  to  advantage  along  the  Green 
River. 
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SPECIAL  LONDON  LETTER 

Share  Market  Stagnant — Technical   In- 
terest in  Rand  Mining   Reviving — 
British  South  Africa  Co. 
Award  Disappoints 

By  W.  a.  Doman 

L.  ndon.  Jan.  27 — For  the  time  being 
the  piping  of  the  sellers  of  mining 
shares  to  the  public  has  ceased,  because 
there  is  no  dancing  in  response.  Inter- 
est in  mining  business  is  nevertheless 
kept  well  alive  by  the  movements, 
mostly  downward,  in  the  prices  of 
metals.  With  tin  at  £169-5-0  and  with 
stocks  increasing,  this  particular  indus- 
try is  in  a  very  doleful  condition.  A 
few  of  the  Cornish  companies  contem- 
plate developing  the  china  clay  deposits 
of  the  Duchy  rather  than  cease  opera- 
tions completely.  The  pegging  of  the 
price  in  the  Federated  Malay  States  at 
£11.5  a  picul  is  only  temporary,  for, 
although  the  government  has  appar- 
ently sufficient  funds  to  continue,  it  is 
doubtful  whether  all  the  expected  ben- 
efits will  materialize.  According  to 
rumor  this  official  action  was  not  taken 
so  much  in  the  interests  of  the  industry 
as  to  retain  the  Chinese  labor  in  the 
country-.  At  the  Chinese  New  Year 
(next  month)  it  is  expected  that  an 
alteration  will  be  made.  The  fixing  of 
the  price  will  have  served  one  purpose 
— it  will  benefit  the  local  companies 
whose  books  are  made  up  in  February. 

In  a  technical  sense  there  is  a 
revival  of  interest  in  Rand  mining. 
Toward  the  end  of  last  year  the  New- 
State  Areas  struck  the  reef  in  the  south 
shaft  at  a  depth  of  3,676  ft.  and  twelve 
>iections  taken  over  the  whole  shaft 
gave  an  average  assay  value  of  89.8 
dwt.  over  18.9  in.  New  Brakpan  Mines 
has  reached  the  reef  horizon  in  its  No. 
-I  shaft  in  the  lease  area  at  a  depth  of 
4,218  ft.  Twenty-five  sections  of  the 
reef  were  taken,  and  the  average  of 
ninety-five  samples  gave  7.6  dwt.  over 
39.2  in.  This  result  is  only  moderate, 
it  is  true,  but  it  is  payable,  and  conse- 
quently is  satisfactory.  In  the  Far 
Eastern  district  of  the  Rand  the  reef 
is  undulating,  and  the  payable  portions 
are  in  shoots,  so  that  to  locate  and  sink 
a  shaft  so  to  speak  at  a  venture,  and 
happen  upon  a  pay  shoot  must  be 
regarded  as  encouraging.  Other  shafts 
arc  to  reach  the  reef  during  the  first 
half  of  the  current  year.  Next  month 
the  No.  1  shaft  of  West  Springs  should 
iittain  its  goal;  the  No.  2  shaft  shouhl 
ii'Bch  the  horizon  in  June,  at  which 
•Lite,  too,  the  No.  1  shaft  of  the  Springs 
Mirieii  Hhould  also  show  results.  The 
variou*  iiinking  projects  mentioned  rep- 
resent a  very  exten.sive  area,  and  if 
HUceessful  results  an-  obtained  the 
Union  (Jovernment  will  douUlless  otTer 
iidditiorwil  JcaHe.s,  though  the  terms  will 
not  in  future  be  »<>  favorable  from  their 
point     of     view.       Existing     companies 


are   feeling  the  purchase  consideration 
rather  onerous. 

The  award  of  the  Cave  Commission 
in  respect  of  the  claim  of  the  British 
South  Africa  Co. — popularly  termed 
"Chartered" — was  received  with  mixed 
feelings.  The  company  delivered  an 
amended  statement  of  net  expenditure 
showing  £7,866,117.  This  has  been 
whittled  dowm  to  £4,435,22.5,  and  no 
interest  is  allowed.  It  was  mainly  on 
the  score  of  non-payment  of  interest 
that  disappointment  was  keenest.  An- 
other matter,  which  the  company  itself 
does  not  quite  appreciate,  is  that  it  has 
to  pay  for  lands  appropriated  to  its  own 
uses.  How  and  when  payment  is  to  be 
made  is  not  stated.  After  the  first 
spasm  of  disappointment  holders  of  the 
shares  entertained  a  more  hopeful  view, 
assuming  that  as  the  award  was  so 
greatly  reduced  the  chances  of  early 
absorption  in  the  Union  of  South  Africa 
had  increased.  When  deprived  of  its 
administrative  powers  the  company 
will  still  possess  its  mining  and  trading 
rights,  as  well  as  its  very  useful  rail- 
way system.  The  great  drawback  of 
course  is  the  sparseness  of  the  white 
population.  For  the  whole  of  Rhodesia 
the  whites,  all  told,  are  under  40,000, 
which  means  that  progress  is  slow. 

CANADA 

British  Columbia 
.Noble    Five    Shuts    New    Concentrator 

Down  at  Sandon — .V.I.M.E.  Section 
Meeting  for  Kootenays 

Sandon  —  Milling  operations  have 
been  suspended  at  the  Noble  Five  mine 
following  instructions  received  from 
the  Dunsmuir  interests,  Victoria,  the 
owners.  This  shutdown  marks  an  al- 
most total  cessation  of  milling  opera- 
tions throughout  the  Slocan  district. 
The  concentrator,  which  is  regarded  as 
one  of  the  most  modern  plants  in  Brit- 
ish Columbia,  was  only  completed  in 
the  summer  of  1920,  and  is  said  to  rep- 
resent an  outlay  of  $250,000. 

Taghuni — (Icorge  Gormley,  formerly 
of  SaiKloii  and  more  recently  of  the 
Bosun  miiic.  between  New  Denver  and 
Silverton,  and  who  has  a  lease  on  the 
Goldhill  property  near  here,  has  just 
matle  a  shipment  of  high-grade  ore  to 
Trail,   the   values  being  chiefiy   in   gold. 

>jelKon — .Messrs.  Thompson  and  Mc- 
Kinney.  operators  of  the  North  Star 
group.  Kimberley,  with  assistance  of 
.Andrew  (i.  I.aison,  of  S;)()kane,  have 
recently  Ixtii  nutkiiig  an  examination 
of  the  (M-anite-l'oorman  property. 

Present  plans  are  that  the  Columbia 
section  of  the  A.  .  M.  K.  will  hold 
a  miilsumiiii  T  .leHHion  in  the  Kootenays 
in  1921.  Negotintions  are  now  being  con- 
ducted \Mili  :i  view  to  having  Ihr  engi- 
neers visit  Nelsiin  and  Trail  iit  the  tinte 
of  the  aiinii.'il  International  Mining  Con- 
vention wliK  li  if  held  this  year  will 
take  nhici-  in  Juno  or  July. 


Urging  Nelson  as  the  proper  site  for 
location  of  projected  federal  govern- 
ment ore-testing  plant  in  British  Colum- 
bia, E.  W.  Widdowson.  assayer  and 
provincial  analyst,  points  out  that  for 
all-round  requirements  a  concentrator 
equipped  to  give  ores  a  primary  treat- 
ment would  prove  of  the  greatest  ad- 
vantage. Location  of  such  a  plant  at 
coast  points  would  be  of  very  little 
advantage,  Mr.  Widdowson  claims,  as 
the  bulk  of  ore  to  be  treated  would 
come  from  Kootenay-Boundary  points, 
and  if  the  material  had  to  bear  long 
haul  freight  charges  to  the  coast  and 
the  product  a  similar  freight  rate 
charge  back  to  Trail  advantage  other- 
wise gained  by  shippers  would  be  lost. 

Ainsworth  —  The  new  government 
floating  wharf  at  Princess  Creek,  two 
miles  north  of  here,  has  been  practi- 
cally completed  and  ready  for  use.  This 
will  prove  of  much  value  to  mining 
operators  at   Princess   Creek. 

Trail — Ore  shipments  received  at 
Consolidated  smelter  during  the  week 
ended  Jan.  31  totaled  13,306  tons,  as 
follows : 

Net 

Mine         Location  Tons 

Bell   Mine,    Bea%erdell 16 

Gold    Hill,   Taghum 33 

Horn   Silver,  Chopaka 92 

L.  T.  Mine,  Slocan  City 11 

Paradise,   L.   Windermere 29 

Company   Mines l.",125 

Ontario 

Opposition    Developing   to    Proposal   To 

Increase  Mine  Taxes 

Toronto — .\  great  deal  of  opposition 
is  being  developed  to  the  proposal  of 
the  Minister  of  Mines  for  Ontario  for 
an  increase  in  mining  taxes.  At  the 
present  time  the  mines,  with  the  ex- 
ception of  the  nickel  companies,  pay  :' 
per  cent  on  profits  over  $10,000  a  ye;n 
It  is  now  proposed  to  raise  this  r.  '■■ 
to  4  per  cent,  and  when  profits  e\'  ■  <  'i 
$1,000,000  to  make  the  rate  a  stnimlit 
7  per  cent.  The  hitter  rate  is  also  pro- 
posed for  the  nickel  companies  I'he 
new  rates  would  mean  that  in  --inne 
cases  the   taxes   would  be  douli' 

The  mining  companies  show  i  '^  de- 
sire to  evade  their  fair  share  ''f  taxa- 
tion but  they  want  it  to  be  f.iii  When 
the  Royal  Ontario  Nickel  r.i.  Mission, 
I  ppointed  by  the  Ontario  •  \  .inment. 
made  its  report  it  stated  lliai  ilic  maxi- 
mum tax  which  the  miniig  industry 
coulil  afford  to  pay  was  ■'  per  cent  of 
the  profits.  In  addition  to  the  h.nrd- 
ships  under  which  the  minors  labor 
on  account  of  their  location  the  com- 
panies have  to  builil  their  own  road, 
build  houses  for  e:nployees  and  pro- 
vide electricity,  water  service,  protec- 
tion and  mail  service  for  themnolves 
and  their  employees,  which  with  other 
industries  in  the  oM-i  .■■m  is  are  fii.-- 
nisheil  by  the  comnninii' 
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MEXICO 

Coahuila 

Torreon  Smelter  To  Be  Blown  in  Soon; 

Coal  Shortage  Over 

Torreon — The  Torreon  smelter  is 
again  receiving  ore  shipments  and  will 
shortly  blow  in  after  its  idleness  caused 
by  lack  of  fuel.  It  now  has  on  hand 
a  good  supply  of  coal  and  coke  with 
several   large   shipments   en  route. 

Saltillo — Eutimio  Elizondo  has  filed 
on  a  group  of  twelve  claims  in  the  San 
Marcos  Mountains,  district  of  Mon- 
clova.  The  survey  includes  the  old  San 
Marcos  mines,  on  which  two  prospect 
shafts  were  sunk,  prior  to  the  revolu- 
tion, developing  some  good  silver  and 
lead   deposits. 

Henry  Miller  has  applied  for  titles 
to  six  claims  in  the  Sierra  de  Purisima, 
in  the  Monclova  district,  to  be  known 
as  the  San  Pedro  group.  William  A. 
Couley,  a  mining  engineer  of  La  Re- 
forma,  is  m.aking  the  surveys  of  these 
properties. 

J.  F.  Mendoza  is  developing  a  newly 
acquired  group  of  six  claims  in  the 
Minerva  Mountains  near  Muzquiz. 
Samples  taken  from  the  first  prospect 
shaft  show  good   values   in  silver. 

CALIFORNIA 
Ample  Water  Supply  for  Mining  Oper- 
ations Anticipated — Bureau  of 
MSnes  Men  Meet  at 
Berkeley 

San  Francisco — Of  general  interest 
to  industry  in  California,  particularly 
to  power  and  mining,  is  the  fact  that  the 
present  accumulation  of  snow  at  Sum- 
mit is  10  ft.  deep.  This  signifies  that 
the  prolonged  water  shortage  is  at 
last  over  and  there  will  be  ample  water 
for  alluvial  mining  and  for  power 
throucrhout  1921. 

During  the  week  beginning  Jan.  24  a 
conference  of  U.  S.  Bureau  of  Mines 
officials  was  held  at  the  Pacific  Experi- 
ment Station,  Berkeley,  Cal.  D  A 
I^on,  E.  A.  Holbrook,  O.  C.  Ralston, 
Thomas  Varley,  C.  E.  Van  Barneveld, 
L.  H.  Duschak  and  others  of  the  bu- 
reau att-i..i.d.  Of  University  repre- 
sentativ.-s,  Milnor  Roberts,  of  the  Uni- 
^f«'ty  ''f  Washington;  F.  C.  Lincoln, 
of  the  University  of  Nevada;  J.  F.  Mer- 
rill, of  the  Univorsity  of  Utah;  G  M 
Butler,  of  th-  l  uversity  of  Arizona, 
and  F.  H.  Prob.  ,-,  ,A  the  University  of 
California,  were  pr.sent  and  took  part 
in  the  meetings.  The  purpose  of  the 
meetings  was  to  bring  about  closer 
co-ordination  of  tti.  work  of  the  bu- 
reau and  the  several  .iniversities  at 
which  experiment  stations  have  been 
established. 

In  California,  gold  mininK  operations 
are  being  gradually  rcHumed.  The 
Bunker  Mill  mine  has  started  milling 
operations.  Development  has  begun  in 
the  upper  levels  of  the  Fremont  Con- 
solidated. Announcement  has  been 
made  that  the  Angels  Deep  will  put 
its  mill  into  operation  early  in  Feb- 
ruary. At  the  Morgan  mine  ten 
1,250-lb.  stamps,  llir.'c  8  x  22  Hardingr 


mills  and  other  necessary  equipment 
have  been  added  to  the  twenty-stamp 
mill,  and  the  new  addition  is  expected 
to  be  in  operation  this  month.  The 
enlarged  mill  will  have  a  capacity  of 
12,000  tons  per  month.  The  shaft  has 
reached  a  depth  of  3,160  ft.  and  a  new 
level  has  been  established  at  3,110  ft. 
Plymouth  Consolidated  Gold  Mines, 
Ltd.,  reports  8,350  tons  milled  during 
December,  1920,  and  that  its  main 
working  shaft  has  reached  a  depth  of 
3,170  ft.  Unwatering  at  the  Kennedy 
has  proceeded  to  a  depth  of  3,440  ft., 
or  within  10  ft.  of  the  3,450  level. 

Falling  prices  and  an  abundant  sup- 
ply of  labor  have  bettered  the  posi- 
tion of  the  gold  mines,  and  there  is 
a  more  optimistic  feeling  than  for 
some  time. 

NEVADA 
Railroad  Bill  Introduced  in  Legislature 
by  John  T.  Reid 
Rochester — The  report  of  the  Roches- 
ter Silver  Corporation  shows  that  for 
December  last  $64,810.84  was  recovered 
from  5,005  tons  of  ore  milled,  an  aver- 
age of  .$12.95  per  ton.  The  ore  car- 
ries .102  oz.  gold  and  12.28  oz.  silver. 

Candelaria — The  Vanderbilt  tunnel 
will  be  extended  to  cut  the  veins  in  the 
Hecla  group  at  a  depth  of  about  1,000 
ft.  from  the  surface,  according  to  pres- 
ent plans  of  the  Candelaria  mines 
company. 

Jarbidge — The  Jarbidge-Buhl  Mining 
Co.  is  planning  a  large  amount  of  de- 
velopment work  for  the  coming  sum- 
mer, according  to  J.  C.  Finch,  secre- 
tary. There  is  said  to  be  considerable 
ore  already  blocked  out  in  the  prop- 
erty, which  is  in  the  "crater"  section  of 
the   Jarbidge   district. 

Carson  City — John  T.  Reid,  mining 
engineer  of  Lovelock,  has  had  a  bill 
introduced  in  the  Legislature  to  grant 
an  extension  of  the  franchise  for  build- 
ing a  railroad  from  either  Parran  or 
Hazen,  in  Churchill  County,  to  a  point 
in  Lander  County.  There  is  some  good 
mineral  territory  along  the  proposed 
route,  in  which  Mr.  Reid  is  interested. 

Bristol — In  spite  of  severe  weather 
and  heavy  snow,  freight  teams  are 
reaching  the  new  camp  in  the  Silver- 
Horn  district  near  Bristol.  Lumber  is 
being  hauled  and  boarding  house  equip- 
ment recently  shipped  from  Cima  has 
arrived  at  Pioche  and  will  immediately 
be  installed  at  the  properties.  A  num- 
ber of  men  are  now  working  in  the  dis- 
trict. New  York  and  Tonopah  capital 
is  heavily  interested  and  increased 
activity  is  expected  this  spring.  An 
assay  office  will  be  built.  C.  E.  Blount, 
of  Salome,  Ariz.,  is  in  charge. 

Pioche — Ore  shipments  from  the 
Pioche  district  for  the  week  ended  Jan. 
27  were  curtailed  owing  to  heavy  snow. 
They  were:  Prince  Cons.,  1,510  ton.s; 
V'iiginia  Louise,  745,  and  Lyndon  mine. 
Comet,  ,'55;  total,  2,290. 

Ely — Theodore  Taraldson,  the  princi- 
pal owner  of  the  Lake  Valley  mine,  has 
gone  East  to  complete  arrangements 
for  financing  the  property.  A  mil!  will 
be  erected   this  summer. 


MONTANA 

Anaconda  To  Stop  Development  at 
South  American  Properties 
Butte — Anaconda  has  suspended  de- 
velopment work  at  its  South  American 
properties.  East  Butte  will  reduce  its 
operations  at  its  flotation  plant  from 
seven  to  five  days  per  week.  Anaconda 
will  also  suspend  operations  at  its 
electrolytic  zinc  plant  at  Great  Falls 
at  the  end  of  this  month.  The  zinc  con- 
centrator has  also  shut  down  at  Ana- 
conda, Mont.,  with  the  Elm  Orlu  zinc 
mine  and  mill,  which  furnished  Ana- 
conda with  zinc  concentrates,  also  sus- 
pending, all  owing  to  market  conditions. 
In  consequence  of  developments 
en  its  lowest  levels.  Anaconda  has 
ore  which  it  will  not  reach  for  twelve 
years  at  the  prevailing  rate  of  produc- 
tion, it  is  said  in  engineering  circles. 
Anaconda  has  1,500  miles  of  drifts  and 
crosscuts  and  is  interested  in  contiguous 
properties. 

At  present  the  company  has  on  its 
payroll  4,500  persons.  About  the  only 
activity  displayed  is  in  connection  with 
its  plans  for  the  production  of  fer- 
tilizer, which  are  going  steadily  for- 
ward. 

With  the  completion  of  its  air  shaft 
from  the  2,700  level  to  surface  the 
Davis-Daly  will  curtail  forces  at  the 
Colorado  mine  and  reduce  its  output 
from  300  tons  daily  to  200  and  its 
working  forces  to  one  shift  of  about 
225  men  as  compared  with  400  several 
weeks  ago.  Operations  at  the  Hibernia 
mine  will  not  be  curtailed.  Shipments 
from  this  property  are  averaging 
around  6,000  to  7,000  tons  monthly. 

Counsel  for  Minerals  Separation, 
Ltd.,  and  for  the  Butte  &  Superior  com- 
pany are  expected  to  appear  in  the 
United  States  court  soon  and  agree 
on  a  date  for  hearing  argument  in  con- 
nection with  the  accounting  in  the  flota- 
tion infringement  suit,  the  settlement 
of  which  now  awaits  the  fixing  of  the 
amount  of  damages  due  Minerals  Sepa- 
ration from  the  Butte  &  Superior  for 
patent  infringement.  Shaft  sinking 
chiefly  is  engaging  the  attention  of  the 
Butte  &  Superior  at  the  Black  Rock 
mine  at  present. 

North  Butte  has  made  a  further 
slight  reduction  in  its  forces  at  the 
Granite  Mountain  and  Speculator  mines, 
but  the  ore  output  will  stand  around 
450,000  lb.  of  copper  monthly. 

Sinking  by  the  Tuolumne  company 
is  progressing  rapidly  at  the  Main 
Range  shaft  with  the  timbering  now 
below  the  1,350  level.  High-grade  cop- 
per ore  is  continuing  to  come  from  the 
1,200  level.  The  output  is  around  50 
tons  daily. 

The  Butte  &  Western  Silver  has 
started  sinking  from  the  200  level  with 
the  :U)0  level  as  objective. 

Elkhorn  District  —  The  Boston  & 
Montana  concentrator  at  the  Elkhorn 
mines  is  now  under  cover  with  all  the 
machine  foundations  completed  and 
awaiting  installation  of  milling  equip- 
ment. At  till'  mine,  it  is  said,  sufficient 
ore  to  permil  operation  of  the  mill  is 
being  blocked  out. 
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UTAH 

Western  Utah  Copper  Shipping  Low- 
Grade  Arsenical  Ore — Two-Cent 
Duty  on  Lead  Asked  by  Utah 
Operators 
Salt  Lake  City — Utah  lead  producers 
are  asking  a  duty  of  2c.  per  lb.  on  lead 
to  meet  the  difference  between  the  cost 
of  production  at  home  and  that  abroad, 
Mexico  being  the  chief  competitor  with 
easier  mining  and  lighter  labor  costs. 
Ernest  Bamberger,  testifying  for  Utah 
producers  before  the  House  Ways  and 
Means  Committee  in  Washington  re- 
cently, explained  that  the  industry  was 
not  looking  forward  to  a  period  of  arti- 
ficially high  prices,  but  that  it  merely 
sought  to  keep  going.  The  present 
cost  of  production  is  over  six  cents  a 
pound,  he  said,  and  costs  are  not  likely 
to  grow  less.  Bonanzas  have  been 
worked  out  and  Utah  ores  are  produced 
from  deep  workings.  The  mines  are 
expensive  to  explore,  to  develop  and  to 
operate.  Work  is  done  largely  through 
shafts. 

Gold  Hill— The  Western  Utah  Cop- 
per is  shipping  up  to  300  Ions  a  day 
of  low-grade  arsenical  ore,  consisting 
chiefly  of  scorodite,  ahydrous  arsenate 
of  iron,  and  carrying  2  or  3  per  cent 
lead  and  a  few  ounces  of  silver 
ore  is  shipped  to  one  of  the  valley 
smelting  plants  and  the  arsenic  as  well 
as  the  silver  and  lead  recovered. 


MICHIGAN 

The   Copper   Country 

Quincy     Again     Reduce.s    Wages  —  Isle 

Royale    Stops   Mining    in   No.   6 

Shaft 

Houghton — The    Quincy    Mining    Co 


COLORADO 

Portland    Makes    Rich    Strike   on    2.450 

Level— North    Boulder    Creek    .Mill 

Running 

Georgetown — Retimbering  the  main 
shaft  of  the  Capitol  Mining  Co.  is  in 
progress,  and  development  and  opera- 
tion will  be  resumed  soon  under  a  leas- 
ing system. 

Boulder— The  new  mill  of  the  North 
Boulder  Creek  Mining  Co.  was  started 
recently,  and  is  treating  ore  from  the 
Blue  Bird  mine.  Test  shipments  of 
crude  ore  and  concentrates  will  be 
made.  Recent  underground  develop- 
ment was  encouraging.  J.  E.  Pherson 
is   superintendent. 

Victor — Rich  ore  has  been  opened  on 
the  2,450  level  of  the  Portland.  The 
ore  is  reported  to  be  equivalent  in 
value  to  that  on  the  2,300  level  and 
the   strike   is   considered   important. 

Sherman — Work  is  progressing  on 
the  new  power  plant  and  mill  which 
the  Colorado  Consolidated  Mining  Co. 
plans  to  have  ready  for  operation  by 
June.  .A.  consignment  of  machinery 
was  delivered  on  the  ground  recently. 

Capitol  City— W.  E.  Mendenhall  has 
secured  a  lease  on  the  Excelsior- 
The  ^^■°'^^''  properties  and  development  work 
has  begun. 

Denton— The  shaft  of  the  Emma 
mine  is  being  unwatered  preparatory 
to  resuming  development  on  the  6th 
level  under  James  Clamp's  direction. 


MINNESOTA 
Minnesota   Steel   Co.    Shut   Down    by 

Gas  Explosion 
Duluth  —  The    Minnesota    Steel    Co.'s 
has   announced   a   fu'rther   reductron 'of     P'^nt  has   been  shut  down   temporarily    ^f  Mines   experiment  stations   west  of 
wages    and    salaries    effective    Feb.    1,     ">'  /*  ^^^  explosion   in   the   blast  main 
1921.     This  cut  amounts  to  10  per  cent     which  did  considerable  damage  and  in- 
and  is   entirely   due   to   present   condi-     JU'"ed    several    employees. 


CHRONOLOGY   OF   .MINING 
January,   1921 

Jan.  1 — Wages  reduced  by  many  com- 
panies in  Michigan,  Minnesota.  Idaho, 
Nevada  and  elsewhere.  —  Reduced 
freight  rates  on  ores  from  Coeur 
d'Alene  to  East  Helena,  Mont.,  in  ef- 
fect.— Zenith  Furnace  Co.,  Duluth, 
Minn.,  blew  out  furnaces  for  indefinite 
period. — Guggenheim  Brothers  began 
acting  as  sales  agents  for  copper  com- 
panies formerly  selling  output  through 
.\merican  Smelting  &  Refining  Co. 

Jan.  3 — Colorado  Metal  Mining  As- 
sociation met  with  Colorado  Chapter  of 
-American  Mining  Congress  at  Denver, 
Col. 

Jan.  12 — Hearings  on  tariff  revision 
on  metal  imports  opened  by  House 
Ways  and  Means  Commtitee. — T.  F. 
Ward,  president  of  Ward  Copper  Co., 
found  frozen  to  death  near  Teller, 
.A.laska. — Operators  in  Mohave  County, 
Ariz.,  met  at  Kingman  and  decided  on 
general  reduction  in  pav,  beginning 
Feb.   15. 

Jan.  14  —  American  claimants  to 
Naica  mining  property,  Mexico,  file 
memorandum  with  U.  S.  Department 
of  State. — Purchasing  agents  for  cop- 
per mines  and  smelters  in  Southwest 
met  at  Bisbee,  .4riz. 

Jan.  15 — Calumet  &  Sonora  Mining 
Co.,  Cananea,  Sonora,  started  new 
power  plant. — Silversmith  mill  at  San- 
don,  B.  C.  stopped  by  water  shortage 
and  market  conditions. — New  Jersey 
Zinc  Co.,  Palmerton,  Pa.,  reduced  wages 
10  per  cent  and  dropped  8  per  cent 
bonus  system. 

Jan.    17 — Superintendents   of   Bureau 


tions  in  the  copper  business.  It  will 
affect  all  employees. 

The  annual  meeting  of  the  Arcadian 
Consolidated  Copper  Co.  was  held  in 
Houghton  at  the  office  of  the  company 
on  Feb.  8,  1921.  Plans  for  further  de- 
velopment of  the  property  were  dis- 
cussed. Shaft  sinking  is  still  in  prog- 
ress at  the  New  Baltic  shaft. 

The  Seneca  Mining  Co.  produced  98,- 
000  lb.  of  copper  in  December.  The 
concrete  work  is  being  done  in  the 
shaft   between    the   5th   and   6th    leve 


Mesabi    Range 
Interstate  Iron  Co.  To  Shut  Down  Four 
Mines — Oliver    Iron    Drilling    on 
!Mesaba   Lake 
Hibbing  —  The    Interstate    Iron    Co., 
which    operates    many    mines    on    the 
Mesabi    Range,    has    decided    to    shut 
down   four   of   them,   namely,    the    Lin- 
coln  mine,  at   V'irginia,   and   the   South 
.Agnew,    l.eetonia    and     Mississippi,    at 
Hibbing.     The  construction  work  on  the 
concentrator   at    the    Hill-Annex    mine 


When  completed  drafting  will  begin  in    ^'."  ^^  continued.     Several  days  before 


both  directions  on  the  6th  level.  One 
of  the  raises  at  the  south  end  of  the 
13th  level  of  the  Gratiot  shaft  has  holed 
through  to  the  Ilth  level  and  the  other 
inisp  will  soon  follow. 

The  mining  department  of  the  Michi- 
I'lin  Copper  Mining  Co.  in  completely 
l"«ed  down,  but  the  company  is  cul- 
ling some  timber  off  its  lands.  This 
liniber  in  mostly  pulp-wood,  nml  will 
help  in  meeting  the  iinnuni  tax  bill, 
000  *  ^*"''  '""°""*''  '°  "''""t  $18,- 

The  nwinngem.-nt  of  the  Is)..  Roynle 
Copper  C...  has  decided  to  r.nse  mining 
for  the  present  in  the  No.  C  .shaft,  con 
nninu  attention  to  the  three  norfhe 
.■"hafts.  Nc.s.   I.  4  nnd  r,. 


this  notice  had  been  posted  announcing 
a  15  per  icnt  reduction  effective  Feb.  1. 

.Aurora  .Active    drilling    is    being 

done  by  the  Oliver  company  on  Mesaba 
Lake,  which  lies  in  the  S.  W.  J-N.  W.  1 
of  Section  27.59- 15.  The  drills  are  set 
up  on  the  ice. 

The  .Mohawk  mine,  a  Pickands-Ma- 
ther  property,  has  laid  off  one  shift, 
affecting  al)()ut  sixty  men.  The  mine 
will   operate  on   a  one-shift  basis. 

(lilbert  I'ickiimis- Mather  recently 
announced  :i  l.'i  per  cent  wage  reduction 
elTective     Kcl..     1.       This     affect-M     the 


the  Mississippi  River  met  at  San  Fran- 
cisco to  plan  future  investigations. — ■ 
Rex  mine.  Herb  Lake,  Ont.,  started  mill. 
Hearing  held  at  Wilmington.  Del.,  on 
supplemental  bill  to  bring  Minerals 
Separation  North  .American  Corpora- 
tion into  its  suit  against  Miami  Copper 
Co.,  argument  being  set  for  Feb.  21.- 
Cananea  Consolidated  Copper  Co.  com- 
pleted shutdown  at  Cananea,  Sonora. — 
Davidson  Consolidated  shareholders  de- 
cided to  sell  out  to  English  s>^ldicate. 
Jan.  19 — Arguments  concluded  in 
suit  between  Silver  King  Coalition  and 
Conkling  mining  companies  at  Park 
City,  Utah. 

Jan.  20 — Experiment  station  at 
Reno,  Xev.,  opened. — California  Legis- 
lature adopteil  resolution  endorsing  the 
McFadden  Gold  Bonus  Bill. 

Jan.  2.1 — Rico  Consolidiiu  .i  Mining 
Co.,  Rico,  Col.,  awarded  lici  is'.on  in 
apex  suit  against  Rico  Argentine  Min- 
injr  Co. 

Jan.  24  —  Superintendents  of  the 
Western  experiment  .-(tuitions  of  Bu- 
reau of  Mines  met  nt  Horkeley  in  a 
two-day  conference.  1'.  S.  Supreme 
Court  set  aside  sale  ol  Alice  Gold  A 
Silver  Mining  Co.  to  .Anaconda  Copper 


lerly 


."^(■rnnton,   Albany  and    Utica   mines,  of  Co-  on  ground  of  an  iiiadenuafe  price. 

Ilibhing.  the  Kll.a  and  Corsica,  of  Gil-  Jan.  2ft— Minnesota   Senate   Conimis- 

bert.  the  H.Iirrade,  of  Biwnbik,  and  the  sion    reportivl    on    the    n.n    :ind    poat 

Mohawk,  of   Aurora.  deposits  on  state  lands. 
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The  Market  Report 


Daily  Prices  of  Metals 

Copper,   N.  T. 

Tin 

Lead 

Zinc 

Feb. 

ETleetrolytic 

99  Per  Cent 

straits 

N.  T. 

St.  L. 

St.  L. 

3 

12.50 

27.50 

30.75@31.00 

4.60 

4.50 

4.95@5.05 

4 

12.SO@12.75 

29.00 

31.75@32.50 

4.60 

4.45@4.50 

4.95@5.05 

5 

12.50@12.75 

29.00 

31.75@32.00 

4.60 

4.45 

4.95@5.05 

7 

12.75 

29.00 

33.00@3  3.25 

4.60 

4.40 

4.95@5.05 

8 

12.75 

28.50 

32.25@32.7S 

4.60 

4.35 

4.95@,5.05 

9 

12.75 

27.75 

31.7S@32.00 

4.60 

4.35 

4.95@5.05 

♦These  prices  correspond  to  the  (ollowing  quotations  for  copper,  "delivered";  12,75. 
12.75@13,  12.75@13,  13,  13,  and  13c.  , 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
Uie  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
tlie  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes   are  sold  at  a   discount  of  0.125c.  per   lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

Feb. 

Standard 

Zl^^. 

Spot 

68i    . 
691 

72 
72 
72 

3M 

lytic 

Spot             3  M 

Spot 

3  M 

Spot 

3  H 

3 

4 
5 
7 
8 
9 

68J 
701 

721 
72i 
721 

76 
76i 

77 
78 
78 

1551  i      16U 

164     1       1691 

166^   1       172 
164     ,       U.9 
161!   '       167i 

22§ 
221 

22i 
221 
2i| 

23 
23^ 

23  i 
22| 

221 

231 
2^ 

241 
251 

251 

243 
25 

254 
261 
261 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 


Silver 

sterling 
Exchange 

SUver 

Feb. 

Sterling 
Excbangre 

New  York. 

Domestic 

Origin 

New  York 
Foreign 
Origin 

Uondon 

Feb. 

New  York 

Domestic 

Origin 

New  York, 
Foreign 
Origin 

London 

3 
4 

3  S3 

383J 

38.H 

99J 

99§ 
994 

63J 

60 

60 

37f 
36i 
361 

7 

8 
9 

383 

3851 
3871 

99J 

99J 
99J 

601 
611 
62 

36 

Vork  quotations  are  as  reported  by   Handy  &  Harman   and  are  in  cents   per 
f  Ijar  silver,  999   fine.     London  quotations  are   in   pence   per  troy  ounce  of 


troy  on 

sterling  .-iiher,  925  fine. 


Metal  Markets 

yiev/    Vork.    Ii-i,  9,   1921 

No  real  change  can  be  noted  in  the 
attitude  of  consumers  during  the  last 
week,  though  the  ru|,|v.r  and  lead  mar 
kcts  have  been  ko,.im,I  somewhat  by 
outside  influences.  .\ii,  t  of  the  metal 
I'ow  OP  the  market  i.-,  in  fairly  strong 
hands,  so  that  sharp  ami  continued  de- 
clines are  not  to  be  expcfitod.  On  the 
othei-  hand,  consumers  show  no  inclina- 
tion to  take  advantage  of  existing  low 
prices  to  lay  in  stocks  and  are  not 
Ihereforc  likely  to  start  any  heavy 
buying  movements  which  would  cause 
a  pronounced  advance.  Most  of  them 
have  no  surplus  cish  to  finance  such 
buying. 


Transatlantic  freight  rates  to  Eng- 
land have  at  last  been  reduced  some- 
what, and  yesterday  $11  per  long  ton 
was  quoted  on  copper  and  $9  on  lead 
and  zinc,  a  reduction  of  $2  from  former 
prices. 

Copper 

Up  to  the  hour  of  going  to  press  no 
official  announcement  has  been  made  as 
to  the  plans  of  financing  export  sales 
of  copper.  The  information  we  gave 
last  week,  however,  socms  to  be  sub- 
stantially accurate,  and  we  can  confi- 
dently say  that  400,000,000  lb.  of  cop- 
per will  be  taken  off  the  domestic  mar- 
ket by  this  plan.  It  is  said  that  the 
National  City  Bank  tnd  the  (luaranty 
Trust  Co.  an-  to  take  care  of  the  $40,- 
OnO.OOO  debenture  issu^?  which   is   to  be 


made.  The  companies  which  will  pool 
part  of  their  copper  surplus  for  this 
purpose  are  apparently  the  same  as 
those  that  make  up  the  Copper  Export 
Association,  although  it  is  understood 
that  invitations  to  share  in  the  ar- 
rangement have  been  extended  to  other 
companies. 

Since  these  plans  were  announced, 
consumers  have  taken  c  little  more  in- 
terest in  the  market,  and  domestic 
sales  have  been  in  more  satisfactory 
volume.  Export  business  continues 
good  also,  the  metal  going  principally 
to  England,  France,  and  Germany. 
Prices  have  tended  firmer,  and  no  cop- 
per can  now  be  obtained  for  less  than 
13c.  delivered  for  February-March  de- 
livery, or  13.25c.  for  the  second  quar- 
ter. As  long  as  it  can  be  sold  for  ex- 
port at  these  prices  or  better,  there  is 
no  chance  of  a  reduction. 

Lead 

When  all  was  going  smoothly  in  the 
lead  market,  certain  interests  in  St. 
Louis  found,  apparently,  that  they  had 
more  of  the  metal  than  they  could 
handle,  and  on  Monday  began  to  take 
strenuous  measures  to  unload.  The 
price  was  depressed,  and  yesterday 
business  was  done  at  4.35c.  The  credit 
situation  is  reported  to  be  more  acute 
in  the  Middle  West,  and  the  banks 
there  are  apparently  refusing  further 
to  advance  money  on  metal  stocks.  Just 
how  much  of  this  lead  is  to  be  thrown 
on  the  market  we  do  not  know.  One 
rumor  says  close  to  10,000  tons.  Some 
sales  have  been  made  in  New  York 
above  the  price  which  we  quote;  in  fact, 
we  have  reports  of  lead  sold  last  Satur- 
day at  4.82c.  On  the  other  hand,  we 
have  heard  of  good  corroding  lead 
which  ordinarily  commands  15  points 
premium,  selling  for  4.675c.  As  rather 
large  tonnages  have  been  marketed  at 
4.60e.,  we  consider  this  a  fair  price.  At 
present  there  is  little  if  any  difference 
between  prompt  and  forward  delivery. 
It  is  unlikely  that  the  depressed  St. 
Louis  price  will  affect  New  York  unles-; 
the  difference  exceeds  50  points,  which 
i.--'  approximatly  the  freight  rate  be 
tvveen  the  two  cities. 

Zinc 

No  perceptible  change  can  be  noted 
in  the  zinc  market,  which  continues 
(lull,  with  many  producers  out  of  the 
market.  The  majority  of  American 
zinc  smelters  are  closing  down.  High- 
grade  zinc  in  fair  demand  at   7c. 


Tht 


Tin 
government, 


X  iiv  otraits  f^v7  V  v.  1 111111.-11 1 ,  11  1-- 
rumored,  has  reduced  the  price  which 
it  will  charge  for  the  product  of  that 
country  from  the  equivalent  of  £23l>, 
London,  to  i'203.  This  has  not  been 
confirmed,  but  the  report  is  generally 
given    credence    here.      The    New    York 
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market  continues  quiet,  with  a  few 
small  sales  for  February,  March  and 
April    delivery. 

Straits  tin  for  future  delivery:  Feb. 
3d,  32@32.50c.;  4th,  32.75@33.50c.; 
5th,  32.75@33.50c.;  Vth,  33(a)33.75c.; 
8th,  33.25@33.50c.;  9th,  32.25@32.50e. 
Arrivals  of  tin,  in  long  tons:  Feb. 
1st,  Straits,  625;  Marseilles,  25;  Lon- 
don, 250;  3d,  China,  10;  4th,  Straits, 
50;  8th,  Liverpool,  35;  London,  25. 
Silver 
The  local  market  has  fluctuated  with- 
in a  range  of  about  2c.  for  the  last 
week  and  the  volume  of  business  has 
been  small.  In  London  a  wide  spread 
again  appeared  between  the  spot  and 
future  quotations,  spot  being  quoted 
today  at  37d.,  whereas  futures  are  2d. 
lower  at  35.  This  condition  is  also  re- 
flected in  the  price  which  London  is 
bidding  for  prompt  shipment  from  New- 
York,  which  is  below  London  spot  price. 
There  is  evidently  a  squeeze  for  spot 
delivery  in  London,  but  whether  this 
is  on  account  of  scarcity  of  silver  for 
immediate  shipment  to  India,  or  at- 
tributable to  covering  by  shorts,  is  un- 
certain. Another  factor  which  tended 
to  bring  about  this  condition  in  Lon- 
don was  the  closing  down  of  refineries 
at  the  end  of  the  year,  thereby  caus- 
ing a  temporary  shortage  of  supplies; 
but  as  they  are  agam  working  and 
there  is  plenty  of  melted  silver  coins 
in  London,  the  position  should  soon 
become  more  nearly  normal. 

Mexican  Dollars.— Feb.  3d,  48g;  4th, 
45S;  5th,  45S;  7th,  453;  8th,  46a;  9th, 
47  V 

Gold 
Gold    in    London:    Feb.  3d,   106s.  9d.; 
4th.  106s.  9d.;  7th,  107s.;  8th,  106s.  6d.; 
9th,  106s. 

Foreign  Exchange 

Sterling  continues  its  advance  to- 
ward $4,  and  other  foreign  exchanges 
show  firmer  tendencies.  On  Tue.sday, 
Feb.  8th,  francs  were  7.18c.;  lire. 
3.645c.;  and  marks,  1.66c.  New  York 
funds  in  Montreal.  13  per  cent  premium. 

Other  Metals 

Aluniiiium. — List  i)riccs  of  28(a)28.5c. 
.-ire   nominal.     Outside  market  24@25c. 

Antimony  —  Chinese  and  Japanese 
brands,  51c.;  market  quiet.  W.C.C. 
brand,  61@6Jc.  per  lb.  Cookson's  "C" 
grade,  spot,  O'ic.  Chinese  needle  anti- 
mony, lump,  nominal  at  4Jc.  per  lb. 
Standiird  powdered  needle  antimony' 
•  200  mesh),  7(®7Jc.  per  lb. 

White  antimony  oxide,  Chinese, 
•fuarnntied  99  per  cent  Sb.O.,  whole- 
""lo  lot.s.  7c. 

Hinmulh— $2.25(n>$2.35    p.-r    lb..    500- 

II'    lots. 

•ndmlum— Nominal,  $1.40  per  lb.  in 
I  •"•HI  lb.   Iota. 

!'"''"'<— Metnl,  $4.50  per  lb.;  black 
"Xido,  »3(a»3.10  per  lb.  in  hbl.«.:  .sul- 
phate. J1.35  per  lb.  in  bbls. 

Iridium— Nominal.   $325  per  oz. 

Ma(jn.*lum  —  Crude,  99  per  cent 
*l.2r,(f,i$i..ir,  per  lb.,  f.o.b.  Philndrlphin." 


'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure.  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot.  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c.. 
i>nd  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — Open  market,  $70@$80  per 
troy  oz. 

Palladium — $65@$70  per  oz. 

Platinum — Firm  at  $70  per  oz. 

Quicksilver — Nominally  $50  per  75- 
Ib.  flask.  San  Francisco  wire  missing 
today. 

'Rhodium— $200(a)$225  per  troy  oz. 

Ruthenium— $175(a)$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

Tungsten  Jletal — Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
Cr.Oj  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  50(a55c.  per  long  ton 
unit,  f.o.b.  .Atlantic  ports. 

Manganese  Ore — 35@40c.  per  unit, 
seaport;  chemical  ore  (MnO,)  $60  per 
gross  ton,  lump;  $65@$70  per  net  ton, 
powdered. 

Molybdenum  Ore — 85  per  cent  Mo&, 
55@60c.  per  lb.  of  contained  sulphide, 
New  York. 

'Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid.  40c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Umenite,  52  per  cent 
riOi,  li@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiO.,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WOa  and  over,  per  unit 
of  WO  ,  $3(n.*3.25,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Camotite) — Ore  con- 
taining IJ  per  cent  U,0,  and  5  per  cent 
V,0,  sells  for  $1.50  per  lb.  of  U.O.  and 
75c.  per  lb.  of  V,0.;  ore  containing  2 
per  cent  U.O.  and  5  per  cent  V,0.  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  U.O.  and  V:0,  content  com- 
mands  proportionately    higher   prices. 

Vanadium  Ore — $1.50  per  lb.  of  V,0, 
(guaranteed  minimum  of  18  per  cent 
V:0.).  New  York. 

'Zircon — Washed,  iron  free.  3c.  per  lb. 

'Zirkite — .According  to  conditions.  $70 
(S)$90  per  ton,  carload  lot.s.  Pure  white 
oxide,  99  per  cent,  is  quoted  nt  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 
.lopl'n,  M"..  Feb.  ."> — Zinc  blende,  per 
Ion,  high.  .'JS.SO;  bii.sis  60  per  cent 
zinc,  prciiiiimu  $22.50;  !*rime  Westorn, 
$2r>(a)$20;  lines  and  ulimes,  $20@$17.50. 
Average  settling  price,  nil  zinc  ores, 
$27.29. 

Fiioif   MInrnil   Co.    Phll«- 


Lead,  high,  $52.10;  basis  80  per  cent 
lead,  $47.50@$45.  Average  settling 
price,  all  lead  ores,  $50  per  ton. 

About  three-fifths  of  the  5,600  tons 
bought  this  week  was  purchased  Satur- 
day, Sunday,  and  Monday  on  $25  basis, 
the  price  dropping  in  midweek  to  $22.50 
and    today    to   $20   basis. 

Shipments  for  the  week:  Zinc 
blende,  4,775;  lead,  857  tons.  Value,  all 
ores   the  week,   $173,370. 

Reports  that  the  Waco  mines  would 
close  lonight  lack  confirmation,  but  the 
larger  producing  company  is  seriously 
considering  closing  dow-n.  About  fifty 
mines  have  been  operating  in  the  Okla- 
homa-Kansas area  in  the  last  week, 
several  of  which  cannot  meet  operating 
expenses,  with  today's  off'erings  of  zinc 
blende  down  to  $20  basis. 

Platteville,  Wis.,  Feb.  5. — No  quota- 
tions for  zinc  or  lead  ores.  Shipments 
for  the  week:  Zinc  ore,  446;  lead  ore, 
40  tons.  Shipments  for  the  year:  Zinc 
ore,  4,645;  lead  ore,  430  tons.  Shipped 
during  the  week  to  separatir  g  plants, 
908  tons  blende. 

Non-Metallic  Minerals 
.Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,500;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60@ 
$75;  cement  stock,  $17.50@$30;  floats. 
$8.50(S)$15,  all  per  short  ton,  f.o.b. 
Thetford.  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24(§)$30  in  bags,  car- 
load lots;  (off-color)  $22(g>$26  in  bags, 
carload  lots;  all  f.o.b.  Kings  Creek, 
S.  C.  Crude,  88  to  94  per  cent,  $23; 
ground  (white),  $45;  ground  (off  color) 
$30@$32  per  net  ton,  less  than  carload 
lots,  f.o.b.  New  York.  Crude,  first 
grade,  $10  per  ton,  f.o.b.  cars,  Mis- 
souri; floated,  $28  per  ton  in  bbls.; 
$26.50  per  ton  in  100-lb.  bags;  extra 
charge  for  bags,  f.o.b.  St.  Louis. 

Chalk — English,  extra  light,  5@5Jc.; 
light,  5@6c.;  dense,  4i(§)5c.  per  lb.,  all 
f.o.b.  New  York. 

China  Clay  (Kaolin) — Crude,  $8(<? 
$12;  washed,  $12@$15;  powdered,  *1S(3) 
$22;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  crude,  $8(g>$12;  ground, 
$15@$40.  f.o.b.  Virginia  points.  Do- 
mestic lump.  $10@$20;  powdered,  ?25@ 
$30;  imported  lump,  $25@$35:  powder- 
ed. $30@$35.  f.o.b.  New  York 

Feldspar— Crude,  $8(g)$14  p.  r  gross 
ton,  f.o.b.  Maryland  and  N'.T-ni  Caro- 
lina points:  $7.50@$10,  f  -  li  Maine; 
ground.  $27@$30,  car  lot'^.  f.o  h.  Balti- 
more; ground,  $17(g>$21,  f.o.h.  North 
Carolina  points;  $17(3)$21  per  ton.  No. 
1  ground,  f.o.b.  New  York  .''fate;  $21(9 
$23  per  ton,  ground,  f  .o  Iv  M;iine. 

Fluorspar  —  Grave',  j-'-'ranteed  85 
per  cent  calcium  fluoride  Mid  not  ov«r 
6  per  cent  silica,  $25  per  ton,  f.o.b. 
Illinois  mines,  and  $25.50,  f.o.b.  Ken- 
tucky; ground.  suitabl<'  for  m-id,  chem- 
ical or  onanioling  purt'  -"-.  $00;  lump, 
$15,   f.o.b.   Tonuco,   N     M       In   Canada 
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85  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
Canadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mines. 

Fuller's  Earth— $16  per  ton,  carload 
lots,  f.o.b.  mines. 

Graphite— ^Ceylon  lump,  first  quality, 
8@9c.  per  lb.;  chip,  7c.;  dust,  5Jc.  No. 
1  flalie.  Tie;  high-trrade  amorphous 
crude,  3c.    No  chaiifie. 

Gypsum — Plaster  of  paris  in  carload 
lets  sells  for  ?4.25  per  250-lb.  bbl., 
alongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 
Kaolin— See  China  Clay. 
Limestone — Dolomite,  1@2  man  size, 
J1.60(a)$1.65;  2@8  in.,  $1.55@$1.65  per 
net  ton,  f.o.b.  Plymouth  Meeting,  Pa.; 
fluxing,  $1.65@$1.75  per  net  ton,  f.o.b. 
Howellville,  Pa. 

Magnesite,  Calcined  —  High  -  grade 
caustic  aalcined,  lump  form,  $35@$40 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic  seaboard,  $61@$63. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick- 
See  Refractories.) 

Mica— India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
$4;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
$6.50.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90@$160  per  ton  (depending  upon 
quantity);  all  f.o.b.  New  York. 

'Monazite — Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock— Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos- 
phate, $13;  75  per  cent,  $11.50;  75@74 
per  cent,  $11;  70  per  cent,  $8.35;  68  per 
cent,  $7.85;  68@66  per  cent,  $7.60. 
Finely  ground  Tennessee  rock  sells  for 
$8.50  per  net  ton  for  13  per  cent  phos- 
phorus content,  agricultural  applica- 
tion; for  acid-making,  14  per  cent,  $9; 
both  prices  f.o.b.  Centerville,  Tenn. 

Pumice  Stone — Imported,  lump,  4@ 
50c.  per  lb.;  domestic  lump,  6c.; 
ground,  4(g)7c.,  all  f.o.b.  New  York. 

Pyrites — Spani.jh  fines,  per  unit,  12c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
16ic.;  Spanish  lump,  14@16c.;  domestic 
fines,  f.o.b.  mines,  Georgia,  12  @  14c. 
Quartz — (Acid  tower)  fist  to  head, 
$10;  li  to  2  in.,  $11;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  'iinp,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  Xorth  Carolina 
mines. 

Sand  (Glass) — Dry  glass  sand,  $4  per 
net  ton,  f.o.b.  cars  Mapleton.  Pa.  Sand, 
f.o.b.  Ottawa,  111.,  is  $3  per  ton;  $2.50 
on  annual  contracts.  Sand  at  Klon- 
dike, Gray  Summit  and  Pacific,  all  in 
Missouri,  is  $2.50  on  contract;  some 
outside  sales  have  been  made  at  $4. 
St.  Louis,  open  market,  at  $3.50;  con- 
tract price  on  large  quantities,  $2.50;  on 
im»\\  quantities,  $3. 


Sulphur — $18  per  ton  for  domestic; 
$18(5)$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $U@$20  per 
ton;  roofing  grades,  $8..50@$13;  rubber 
grades,  $U(3)$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$45,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $12@$15  per  ton;  less  than 
carload,  $25,  f.o.b.  cars;  freight  to  New 
York  $5.25  per  ton,  carload  lots;  less 
than  carload  lots,  $9.25.  Imported,  $40 
@$50;  Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic — White  arsenic,  10i@llc.  per 
lb.;  sulphide,  powdered,  15@15|c.  per 
lb.  in  carload  lots. 

Sodium  Nitrate— $2.85@$3  per  cwt. 
ex  vessel,  Atlantic  ports.    Market  quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $22  per  ton,  f.o.b.  mines,  Idaho 
and  Arizona,  spot  and  six  months' 
contract. 

Potassium  Sulphate — Domestic,  $220 
@$230  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrocarbontitanium — For  15  to  18 
per  cent  material,  $200@$225  per  ton, 
f.o.b.  Niagara  Falls,  N.  Y. 

Ferrocerium— Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  16@17c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
caibon,  17@18c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $100,  f.o.b.  furnaces;  resale, 
$90,  delivered;  English,  $100,  c.i.f.  At- 
lantic seaports.  Spiegeleisen,  18@20 
per  cent,  $40@$45,  f.o.b.  furnace. 

'Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2  per  lb.  of  con- 
tained metal,  f.o.b.  works. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $55@$65; 
50  per  cent,  $78@$80. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  55@60c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
60c. 

Ferro-uranium — 35  to  50  per  cent  U, 
$7  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadium — Basis  30  to  40  per 
cent,  $5  per  lb.  of  V  contained,  plus 
75c.@$2  differentials  and  according  to 
silicon  content,  f.o.b.  works. 

Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  215c.  per  lb.;  wire,  153. 

Lead  Sheets — Full  lead  sheets,  8ic.; 
cut  lead  sheets,  83c.  in  quantity,  mill 
lots. 

Nickel  Silver— 33ic.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
19!|c.;  sheathing,  IDSc;  rods,  B  to  3  in., 
1630. 


Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 40@45  per  cent 
CrjOj,  $45@$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $80  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $85;  splits,  soaps,  $100. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55@$60  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $45@ 
$50. 

Magnesite  Brick  —  9-in.  straights, 
$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick— 9-in.,  per  1,000:  Chi- 
cago district,  $65@$70;  Birmingham, 
Ala.,  $56@$61;  Mount  Union,  Pa.,  $50 


■Furnished   by   Foote   Mineral   Co.,    Phllft- 
(Iplphla,   Pa. 


The  Iron  Trade 
Pittsburgh,  Feb.  8,  1921 

The  chief  change  in  the  steel  situa- 
tion is  that  the  United  States  Steel 
Corporation's  operations  are  now  be- 
ginning to  decline  with  considerable 
speed,  more  than  four  months  after  in- 
dependent mill  operations  began  to  de- 
cline, the  diff^erence  in  position  being 
due  to  the  large  amount  of  stable  busi- 
ness the  Corporation  had  put  on  its 
books  in  1920  when  it  maintained  In- 
dustrial Board  prices  while  the  inde- 
pendents made  large  advances.  During 
the  four  months  the  Steel  Corporation 
has  had  even  heavier  production  than 
in  the  four  months  preceding,  when 
there  were  serious  transportation  diffi- 
culties. Independent  mill  operations 
are  at  about  30  per  cent  of  capacity, 
and  the  Steel  Corporation's  production 
is  probably  now  below  90  per  cent. 

A  mild  improvement  in  buying  of 
steel  products  is  to  be  expected  for 
March,  but  hardly  such  as  would  war- 
rant production  at  as  heavy  a  rate,  in 
the  aggregate,  as  now  obtains. 

Prices  of  steel  products  are  well 
maintained,  with  the  exception  of  quo- 
tations for  plates.  The  steadiness  of 
prices  betokens  no  fundamental  strength 
however,  being  attributable  chiefly  to 
the  absence  of  inquiry  involving  desir- 
able orders.  Plates  can  be  had  at  2.50c., 
against  the  Industrial  Board  price  of 
2.65c.,  maintained  by  the  Steel  Corpora- 
tion and  some  independents. 

Semi-finished  Steel — Quotations  con- 
tinue nominal  at  $45  for  billets  and  $47 
for  sheet  bars. 

Pig  Iron — Foundry  iron  is  offered  at 
$29,  Valley,  or  $1  under  the  previous 
nominal  market.  Bessemer  and  basic 
remain  nominally  quotable  at  $32  and 
$30,  Valley  basis. 

Charcoal  and  Coke 
Charcoal — Willow,  7c.  per  lb.  in  bbls., 

hardwood,  5Jc.  per  lb.,  in  250-lb.  bbls. 

Barrel  charge  is  35c.  additional. 

Connellsville  —  Furnace,     $4.50@$5: 

foundry,  $G@$G.50. 
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Increase  of  Post-War  Copper  Consumption  in  Germany 

Special  Foreign  Correspondence  of  the  "Engineering  and  Milling  Journal" 


BERLIN,  Feb.  1 — Soon  after  the  outbreak  of  the  war,  the 
copper  shortage  made  itself  felt  in  Germany  and 
rendered  the  emplojTnent  of  substitute  metals  neces- 
sary. Of  the  many  materials  that  were  put  to  a  practical 
test  and  which  proved  their  servieeableness  to  a  greater  or 
less  extent,  iron,  zinc,  and  aluminum  played  an  important 
role,  and  it  was  generally  assumed  that  a  restriction  in  the 
consumption  of  foreign  copper  in  favor  of  approved  inland 
substitutes  would  enter  into  consideration  for  economical 
reasons  after  the  war. 

Two  years  have  passed  since  the  conclusion  of  hostilities, 
and  though  the  raw-material  problem  presents  one  of  the 
most  burning  questions  to  German  industry,  owing  chiefly 
to  the  enormous  depreciation  of  the  German  currency, 
it  is  interesting  to  know  that,  contrary  to  expectations,  the 
consumption  of  copper  is  steadily  increasing  in  spite  of  its 
high  cost.  In  the  electrical  industry — which  heads  the  list 
of  the  copper-consuming  industries,  with  40  per  cent  of 
the  total  consumption  prior  to  the  war — substitute  materials 
have  almost  disappeared,  and  in  the  other  industries,  too, 
the  process  of  "substituting  the  substitute  by  the  real 
thing"  is  progressing  apace. 

This  fact  is  accounted  for  principally  by  two  i-easons: 
First,  it  is  increasingly  recognized  that  even  the  best  of 
substitutes  are  lacking  some  of  the  most  peculiar  and  im- 
portant properties  of  copper.  Its  high  conductivity,  chem- 
ical resistance,  malleability,  ductility — to  mention  only  the 
pressing  and  stamping  of  small  brass  parts — are  features 
of  which  no  substitute  material  of  construction  can  boast. 

By  far  the  most  important  fact,  however,  responsible  for 
the  unanticipated  increase  of  copper  consumption,  a  fact 
which  it  was  impossible  to  predict  during  the  war  with 
any  fair  degree  of  accuracy,  is  the  enormous  increase  in 
cost  of  labor.  The  average  wages  for  a  turner  in  Germany 
prior  to  the  war  were  appro.ximately  0.60  to  0.70  marks  an 
hour,  whereas  6  to  7  marks  an  hour  are  being  paid  at  the 


present  time,  and  experience  has  conclusively  proved  that 
the  cost  of  manufacture  for  copper  and  copper-alloy  parts 
is  in  almost  every  case  lower  than  for  parts  made  of  any 
other  material,  particularly  of  iron.  This  fact  is  especially 
noticeable  in  the  making  of  smaller  parts  requiring  many 
operations,  where,  according  to  a  report  by  one  of  the 
leading  German  electrical  concerns,  it  was  found  more  eco- 
nomical to  make  certain  small  screws  of  brass  rather  than 
of  iron,  despite  the  disparity  in  the  costs  of  material. 

Aluminum  proved  by  far  the  most  suitable  substitute  for 
copper,  and  the  all-round  servieeableness  of  that  material 
was  of  great  advantage  to  the  German  war-material  in- 
dustries, particularly  during  the  later  stages  of  the  war, 
when  the  scarcity  of  other  metals  made  itself  severely 
evident.  There  can  be  no  doubt  that  aluminum  as  a  mate- 
rial of  construction  for  all-round  purposes  has  come  to  stay, 
with  the  exception,  perhaps,  of  the  cable  and  insulated-wire 
industry.  The  employment  of  aluminum  in  lieu  of  copper 
in  this  particular  industry  is  gradually  decreasing,  owing 
to  the  fact  that  the  greater  electrical  resistance  of  aluminum 
renders  an  increase  in  the  sectional  area  of  the  wire  neces- 
sary, the  saving  in  the  cost  of  the  metal  thus  becoming 
illusory,  particularly  in  view  of  increased  production  costs. 

In  conclusion,  it  may  be  stated  that  the  increase  in 
copper  consumption  is,  in  a  measure,  also  due  to  competitive 
reasons.  The  German  industry  meeting  with  stiffening  com- 
petition in  the  world's  markets,  greater  care  than  hereto- 
fore must  be  bestowed  upon  the  turning  out  of  "quality 
first"  work,  and  it  is  realized  that  "Ersatz"  will  be  unable 
to  hold  its  own  against  the  "real  thing"  in  the  long  run — 
even  in  the  face  of  lower  prices.  The  realization  of  this 
fact  finds  expression  in  propaganda  and  advertising  matter 
where  stress  is  laid  upon  the  absence  of  all  substitutes. 
"Warranted  Peace-Time  Material."  "No  Substitutes  Enter 
Into  the  Construction  of  Our  Products,"  "No  War  Substi- 
tutes  Employed,"  are  slogans   frequently  noted. 


Average  Prices  of  Principal  Metals  for  Twenty-Six  Years— 1895-1920 


1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1 90S 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
I9IJ 
1914 
I9li 
1916 
1917 
1918 
1919 
1920 

(.It  Tri 
AvuriiRp^  nl 
No  nvrrnjir  cornp 

QuoUtiDIM  (i 

Hilvrr  nnil  plKlim 


York 
10  76('.> 

10  8e('i 

11  29('.) 

12  OJC) 
16  67 
16   19 
16    II 

11  626 
13,235 
12.823 

15  590 

19  278 

20  004 
13.208 

12  982 
12  738 
12  376 

16  341 
15  26'» 
13.602 

17  275 
27  202 
27.180 
24.628('/i 
It. 691 
17  456 

of  til 


12.367 
12.983 
14  933 

16  987 

12  521 
II  262 
II    579 

11  983 

13  719 

17  370 
19  034 
13  439 
13  042 

12  920 

13  970 

17  929 

18  743 

19  076(.) 
22  917 
31  359 
30  500 
30  100 
28  590 

37  832    

Ion.  from  1895  In  1914  from  "UlMlioal 

.  no  nuotittionn  brin£  itmdp  during  Au|ii< 

(/)  99  pel  ceiiliiii 

oppor,   loadt  tin.    ■dp,  nntiniony,  And   aim 

irn  (|iiot«l  m  ilolIr«r«  per  imnrc     .Ml  l.onilnn 


52  460 
57.970 
38.884 
69  465 
87  282 
87  007 
59.902 
58  732 
57  054 
55  973 
72  942 
68  335 
61  524(r) 
72  532 
116  059 
124  892 
115  530 
'Ml  796 
"7   480 


4  069 
4  237 
4  309 

4  707 

5  657 

5  325 
4.200 
4  273 
4  446 
4  420 
4  471 
4  370 

3  862 

4  673 

6  858 
8.787 

7  413 

5  759 
7  957 


(/)  New 
York 
14  05 
13.29 
13.67 
15.70 
25.12 
29.90 
26  74 

26  79 
28.09 

27  99 
31.358 
39  819 
38.166 
29.465 
29  725 
34  123 
42.281 
46.096 
44  252 
34  301 
38  590 
43  480 
61  802 


63  328 
48  273 


(.,)  Lon- 
don 
63  333 
59  49b 
61  400 
71  204 
122  429 
lU  575 
118  633 
120  720 
127  i20 
126  733 
M>  081 
181)  646 
172  6t8 
1  U  124 
I  14  774 
1)5  108 
l'>2  153 
209  420 
201  679 
Hi.  564(r) 
11.1  '>M) 
182  1196 


M7 


310  118 


York 

3  63 
J  94 
4.12 
4.57 
5.75 

4  39 
4  07 

4  84 

5  40 


6  198 

5  962 

4  726 

5  503 
5  520 

5  758 

6  943 
5  648 
5  213 

13  230 

12  804 

8  901 

8  159 

7  538 


III... 


5  191 

4  931 

5  730 

6  048 
5  812 

4  578 

5  352 
5  370 

5  608 

6  799 
5  504 

5  061 
13  054 
12  634 

8  730 

7  190 

6  988 

7  »7I 

,  trnnkfvi 
(.)  ,\vc 


25  433 
27  020 
2}  771 
20.(63 
22.185 
23.0SO 
2S.2(I 
26.421 
22.746 
22  S44(r) 
67.553 
72.071 
52  413 
54  180 
42.S79 
44  572 
•Mnin. 


York 
7.560 
6.650 
6  750 
8.690 
9.430 
9.500 
8.250 
6.120 
6  000 

6  371 
10.250 
21  730 
14  840 

8  004 

7  466 
7  386 
7  540 
7  760 

7  520 

8  763 
30  2S0 
25  370 
20  690 
12  581 

8   190 


Om.k-      .\lun 
sil 


York 
39.58 

37  00 

38  50 

40  70 
43  63 
51   00 

47  00 

48  03 

41  32 
41.00 
38.50 
40.90 
41.50 
44.84 
46.30 

47  06 
46  54 

42  46 
39.54 

48  31 
87  01 

125  49 
106  30 
123  47 
92.15 


inuiii. 
New 
York 
58  66 
50.75 
39  00 
30.58 
32  72 

32  72 

33  00 
33  00 
33  00 
35  00 
35  00 
35  75 
45  on 
28  7ii 
22  iiii 


8  485 
('■)  Pricwi  1895  to 


Silver, 
New 
York 
65  250 
67  060 
59  79(1 

58  :mi 

59  S8i) 


15  22 

15  09 
20  00 
19  00 

18  91 

19  50 

20  34 
28  04 
M  98 

16  32 
24  87 
32  70 

43  12 
45  55 

44  88 

45  14 
47  15 
8)  40 

102  82 
IPS  95 
114  6l 
110  90 


Hci*  of  1 1  month*,  no  quutntion*  i.< 

in  Npw  Vork  or  8t.  I.ouv,  nre  in  eiHitJ.  per  pound     Cuicknhei 
onu  nrr  civrn  in  puiinilN  "Iprlinc  p»r  Inn^  Ion. 
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Mining  Stocks 

Week  Ended  February  5,  1921 


Stock 

Adventure 

Ahmeek 

Alaska-Bi.Col 

Allouez 

Anaconda 

Arcadian  Const 
Ariz.  Com'I 


Exch. 


High    Low 
OPPER 


Big  Ledge... 

Bingham  Mines 

Calumet  &  Arizona.. 
Calumet  &  Hecla.. .  . 

Canada  Copper 

Centennial 

Cerro  de  Pasco 

Chile  Copper 

Chino 

Columbus  Rexall 

Con.  Arizona 

Con.  Copper  M 

Copper  Range 

CrystalCopper  (new) 

Davis-Daly 

Eaat  Butte 

Fiist  National 

Frankhn 

Gadsden  Copper. . . . 

Granby  Consol 

Greene-Cananea 

Hancock 

Howe  SouQd 

Inspiiation  Consol... 

Iron  Cap 

lale  Royale 

Kennecott 

Keweenaw 


Magma  Chief 

Ma^ma  Copper. .  .  . 

Majestic 

Mason  Valley 

Mass  Consolidated . 
Mayflower-Old  Col 

Miami  Copper 

Michigan 

Mohawk 

Mother  Lode  (new.i . 

Nevada  Consol 

New  Baltic 

New  Cornelia 

Nixon  Nevada 

North  Butte 

North  Lake 

Ohio  Copper 

Old  Dominion 

Osceola 


Phelps  Dodge 

Quincy 

Ray  ConKoIidated. . . 

Ray  Hercules 

St  Mark's  Min.  Ld.. 

Scoeca  Copper 

Shannon 

ShattUf■^:    \ri/,r,„',      . 

South  Liik. 
Superior  <^.<  [.;.i  r       . 
.Sui>crior  &  iio^tuii    . 
Tenn.  C.  &C.aU.. . 

Toulumne 

Unit4sd  Verde  Ex... 
UUh  ConBol 


Victoria 

Winona. . . 
Wolverine. 


Boston 

Boston 

N.  Y.  Curb 

Baston 

New  York 

Boston 

Boston 

N.  Y.  Curb 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston 

New  York 

New  York 

New  York 

Salt  Lake 

N.  Y.  Curb 

N.  Y.  Curb 

Boston 

Boston  Curb 

Boston 

Boston 

Boston  Curb 

Boston 

N.  Y.  Curb 

New  York 

New  York 

Boston 

N.  Y.  Curb 

New  York 

Boston  Curb 

Boston 

New  York 

Boston 

Boston 

Boston 

N.  Y.  Curb 

N.  Y.  Curb 

Boston  Cu  b 

Boston 

Boston 

Boston 

New  Yo  k 

Boston 

Boston 

N.  Y.  Curb 

New  York 

Bolton  Curb 

Boston 

N.  Y.  Curb 

Boston 

Boston 

N.  Y.  Curb 

Boston 

Boston 

Open  Mar. 

Boston 

New  York 

Boston  Curb 

Boston 

Boston 

Boston 

New  York 

Boston 

Boston 

Boston 

New  York 

Boston 

Boston  Curb 

Boston 

New  York 

Boston 


22 


2i 

'22^ 


34i 


20t 


3 
46i 


5i 

\0l 


*55 
28i 


26i 

4i 


57;       35| 


NICKEL-COPPER 


Internal.  Niokel Neu  V« 

Intemat.  Nickel*  pi..     New  \f 


National  Lead New  York 

National  Lead.  pfd. .  New  York 

St.  Joseph  Lead. ....  New  York 

Stewart  .Mining Boeton  Curb 


I2i       llj 


ZINC 

Att.  Z.  L.  &S New  York  9  fi 

Am.  Z.  L.  AS,  pfd.       New  York  26         2i 

ButtG  C.  <V  Z New  York  51         4 

Butte  A  Huperior.. . .     New  York  141       I; 

'  rillahun  Zn-I^ New  York  6  i 

>rwJrTH«yZn N.  Y.  f^urb  

.■^ui'faw N.  V.  Curb  •J         *2 

Volkw  Pine LwAngeloii        •59       *5' 

*  <  'otm  per  ihare.    t  Hid  or  anked.     t  Quott 
.^A.  >•  iru-annually.  BM,  Bi-monthly.   K,  Irrcguli 


5 1     Sept. 

■20,  Q 

$0  50 

21     Mar. 
38;   Nov. 
3 

•19 
'20,  Q 

1.00 
1.00 

8     Oct. 

I 

18. 

50 

8i   Sept. 
49i    Dec. 
248!  June 

'19,Q 
'20.  Q 
'20,  Q 

25 
1.00 
5  00 

9  J   Dec. 
28     Dec. 
12; 

•18.  S.^ 
•20,  Q 

1.00 
1   CO 

22J  Sept. 
*324      . . , 

•20.  Q 

37; 

A  Dec. 

2J     ... 

18,  Q 

05 

331  Sept. 

•20.  Q 

50 

65   Mar. 

9J  Dec. 

*87     Feb. 

2J     ... 

'20,  Q 
•19,  A 
19,  S  A 

25 
50 
15 

*25 

22|   Maj. 
23     Nov. 
3J     ... 

'19,  Q 
■20,  Q 

1.25 
50 

Jan.  '21.0 
Oct.  ^20.  Q 
.Sept.  •20.  K 
Sept.  ^19.  SA 
Dec.  '20,  Q 


3       

2       

21 

23 J  Jan. '19.  Q 
*8       

50 

IJ 

2}   Nov.  '17,  Q 

1.00 

I8J  Jan. '21,  Q 

50 

46     Nov.  ^20,  Q 

1.00 

1 1 )  Sept.  ^20.  Q 

25 

16       Aug.  '20,  K 

.25 

IlJ  Oct.  '18,1) 

.25 

.L 

193  Dec.  •IS,  Q 
27     June  ^20,  Q 

. ...  Jan.  '21.0 
39  Mar.  ^20,  Q 
13!   Dec.  '20.0 

*63 


8!   May  •IS.  I 

•50     May  •IS, 

27     Nov.  ^20,  Q 

4)   Sept.  •IS, 

551    Dec.  ^20,1^ 

li   Dec.  ^17. 


*75 


3    June 
9       ... 

•20.  K 

2,00 

li  Nov 
6    June 
1 

'17.Q 
'20.  Q 

.25 

,25 

n  ^-- 

•17. 

1   00 

15!    Mar. 

•19. 

50 

SOi   Nov. 

'20,  (I 

1.50 

72     Dec. 

20,  Q 

1    50 

04     Dec. 

20.  Q 
20.  QX 

1   75 

12}  Doc. 

50 

•6     Dec. 

15. 

05 

81    May 

•17, 

1   00 

271   Nov 

■20.  Ci 

1   5(1 

5    June- 

■18. 

5(1 

13i  .Sept, 

■17. 

1   25 

51    Dec, 

20.  0 

50 

57     Nov. 

•20.  il 

4  (Hi 

•3     July 

16. 

03 

»59    8cpt 

•20.  C^ 

03 

N  nibwinR. 

Q,  (i.iurtorly 

Initial.  X 

.  [nctudoH 

Cxtl  II 

Stock 


Exch. 


High 
GOI.D 


H 


*7 


*32 

.05     1 

8 

5 

I 

*9 

ii71     ' 


Alaska  Gold New  York  1 

Ala-ska  Juneau New  York  1 1 

Carson  Hill N.  Y.  Curb 

Cre.s8on  Consol.  G...  N.  Y.  Curb         

Dome  Extension ... .  Toronto  *45       *45 

Dome  Mines New  York  12J        12} 

Golden  Cycle Colo.  Sprgs.      t*65     t*63 

Goldfield  Consol N.  Y.  Curb  *8!       *7 

Hollinger  Consol Toronto  6  70     6 ,  45 

Homestake  Mining. .  New  York  50         50 

Kirkland  Lake Toronto  *50       *49 

Lake  Shore Toronto  1  •  24     1 .  20 

Mclntyre-Porcupine  Toronto  1 .  87      1 .  85 

Porcupine  Crown. .. .  Toronto  *22       *2I 

Portland Colo.  Sprgs.      t*55     ^*AS 

Reorgan.  Booth N.  Y.  Curb  *5 

Silver  Pick N.  Y.  Curb  *9i 

Teck  Hughes Toronto  *lli     'lu 

Tom  Reed Los  Angeles       1.15     1 .  06 

United  Eastern N.  Y.  Curb  25  2? 

Vindicator  Consol. . .  Colo.  Sprgs.      t'*'22     1*17 

West  Dome  Consol. .  Toronto  *I0         *9J 

White  Caps  Mining..  N.  Y.  Curb  *9J       '►8 

Yukon  Gold Boston  Curb       

SILVER 

Arizona  Silver Boston  Curb      *28       "'24 

Batopilas  Mining. . .  .  New  York  I  I 

Beaver  Consol Toronto  *375     *36 

Coniagas Toronto  2  00     2.00  2 

Crown  Reserve Toronto  *18       *I8 

Kerr  Lake Boston 

La  Rose Toronto 

McKinley-Dar.-Sav..  Toronto 

Mining  Corp.  Can.. .  Toronto  1.15      1 

Nipisiang N.  Y.  Curb  8} 

Ontario  Silver New  York  5| 

Ophir  Silver N.  Y.  Curb  | 

Peters  n  Lake Toronto  *IOi 

Temiskaming Toronto 

Trethewey Toronto  *  1 95     • 

GOLD  AND  SILVER 

Atlanta N.  Y.  Curb  *2 

Barnes-King Butte  t.... 

Boston  &  Montana. .  Boston  .... 

Cashboy N.  Y.  Curb  *8S 

El  Salvador N.  Y.  Curb  A 

Jim  Butler N.  Y.  Curb        *I9 

Jumbo  Extension.. . .  N.  Y.  Curb  *7J 

Louisiana  Con N.  Y.  Curb         .... 

MacNamara  M.&  M.  N.  Y.  Curb        *I7 

N.  Y.  Hond.  Rosar. .  Open  Mar.  1  lOJ 

Tonopah-Belmont. . .  N.  Y.  Curb  1 1 

Tonopah-Divide N .  Y .  Curb  1 1 

Tonopah-Extension..  N.  Y.  Curb  Ij 

Tonopah  Mining N.  Y.  Curb  H 

West  End  Consol....  N.  Y.  Curb  IJ  I 

SILVER-LEAD 

Caledonia N.Y.  Curb         *17       *14 

Cardiff  M.  &  M Salt  Lake 

Chief  Consolidated. .  Boston  Curb 

Consol.  M.&S T(;n;nt„ 

Daly  Mining Salt  Lake 

Daly-West Boston 

Eagle  &  Blue  Bell. . .  Boston  Curb 

F:lectric  Point Spokane 

Federal  M.&S New  York 

Federal  M.  &  S.,  pfd.  New  York 

Florence  Silver Spokane 

Grand  Central Salt  Lake 

Hecla  Mining N.Y.  Curb 

Iron  BIo.s3om N.  Y.  Curb 

Judge  M.  &  S Salt  Lake 

Marsh  Mines N.  Y.  Cuib 

Prince  Consol N.  Y.  Curb 

Rambler-Cariboo Spokane 

Rex  Consol N.Y.  Curb 

South  Hecla Salt  Lake 

Standard  Silvcr-Ld   .  N.  Y.  Curb 

Taniarack-Custer. . . .  Spokane 

Tintio  Standard Salt  Lake 

Utah  Apex Boston 

Wilbert  Mining N.  Y.  Curb 

QUICKSILVER 

New  Idriii   Boston  

VANADIUM 

Van.uliuni  Cori, Now  York  371        35( 


1        

U      

22J      

1}  June  ^20.0       $0  18 

*45       

12i  Jan. '21. Q  25 

*73     Dec.  '20.  Q  02 

*7}  Dec.  ^19.  05 

6,60     Dec.  ^20.  BM  05 

50     Sept.  ■I 9.  50 

*49        

1   21     Jan. '21.  K  02 

I   85    Jan.  '21.  K  05 

*21     July '17.  03 

*60    Oct.  ^20.  Q  01 

*5     May  •19,  05 

*7i      

*IOJ     

1.09     Dec. '19.  .02 

2AOct. '20.  Q  .15 

*18    Jan.  •20Q  .01 

*10       

*8!      

*60    June  •IS.  02! 


•24  Apr.  ^20,  M 

1  Dec.  ^07,  I 

37  May  '20,  K 

00  Nov.  ^20.  Q 

■18  Jan.  •]?. 

3  Jan.  •21.Q 

■32  Apr.  •IS. 

■28  Oct.  ^20.  Q 

10  Sept.  '20.  Q 

8i  Jan.  ^21.  QX 

5  Jan.  ^19.  Q 

I  Jan.  •  1 2. 

*9i  Jan.  •I 7. 

■24  Jan.  ^20.  K 

17}  Jan.  ^19. 


*H 


*I6 
19 
U 
lA 


1.15 
3 
21 


1.15 

2! 
19i 

'ii    "ii 


m    *7} 

8  8 

27}       27} 


2  00  1 .  90 

3.27}  3.15 

2}  2} 

*3)  *2i 


■14i    July 

.15     Deo. 

3     Nov. 

20    Oct.  ' 

50    July 

3J  Dec. 

21  Dec. 

*8     May 

8     Jan. 

27}  Dec. 

*15    Apr. 

*37}  June 

4i  Deo. 

1     Apr. 

00     Sept. 

*10     .... 


'20,  M 

•20, 
'20.  Q 
20.  Q 
■20.  Q 
'20.  Q 
'20.  K 
•20.  SA 
09. 

'20.  Q 
'19. 
•20.  K 
•20,  QX 
'20,  Q 
'20.  Q 


*70  Sept. 
,»,  Oct. 
.00  Jan. 
. 25  June 
2}  Nov. 
♦3     Nov. 


•19.  K 
17, 

21.  K 
•20.  Q 
•20.  K 
•17. 


361  Jan-  '21.  Q 


ASBKSTOS 


..\»bc>.los  Corp 

AsboHtos  Corp..  pfd. 


80}  Oct.  '20,  <J 
95     Oct.  ^20.  Q 


MINING.   SMEL'ilN<;   AND  REFINING 


wr.  Hm.  A.  RoL... 
tner.  Sm.  &  Rof.  pf. 

in  Sm.  pf.  A 

,  H.  Sm.  R.  4  M  , 
•■JSin.H.*  M.  pf 


'■ibl 
341 
41; 


391 
8U 
661 
HI 

■13; 


42  Doc.  ^20.  Q 

82)  Dec.  '20.  (J 

66i  Jan,  '21.  (i 

33J  Jan.  '21,  (J 

43i  Jnn   '21.  (i 


.12} 
.05 

12} 

02 


■►1}      

.11  Aug.  •20.  Q  .05 
*63       

*7i      

A     

■*19     Aug. '18,  SA         .07 

*7    June '16,  .05 

■►17     May'''lO. 'oH 

....   Oct.  '20,  QX         .  50 
1  A  Jan. '21,  Q  .05 

U     

lAJan.  "21,  Q  .05 

1  A  Oct.  '20,  SA  05 

1  ,V  Dec.  '19,  S A  ,05 


62} 
.10 
.25 
.25 
.03 
1.50 
1.75 
.01} 
.03 
15 
.02} 
.12} 


1.00 
1.75 
1   50 
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Assisting  Deflation 

WITH  THE  FALLING  OF  PRICES  and  the  long- 
wished-for  tendency  to  return  to  normal  costs  of 
living,  we  should  and  do  look  with  disfavor  upon  any 
item  which  seems  to  be  stemming  the  tide,  like  the 
salmon  swimming  upstream.  And  the  weight  of  this 
popular  sentiment  hastens  the  shading  of  profits  and 
the  declining  course  of  charges. 

With  the  deflation  of  business  and  of  currency,  it 
occurs  to  us  that  there  might  well  go  along  a  deflation 
of  sentiment  and  mode  of  living.  The  inflated  sentiment 
and  manner  of  life  we  should  define  as  that  which  pins 
its  faith  on  money — and  ever  more  money.  Whereas 
in  former  years  there  were  campaigns  for  religious  or 
philosophical  or  political  converts  and  for  higher  modes 
of  living,  in  our  modern  times  these  have  been  entirely 
replaced  by  drives  for  cash.  It  is  true  that  this  money 
represents  tangibly  the  belief  in  good  causes,  is  the 
potent  factor  in  carrying  them  out,  and  is  more  effectual 
than  a  mere  show  of  hands:  but  this  faith  in  the  power 
and  necessity  of  the  dollar,  and  the  practice  of  gathering 
it  in,  has  been  overdone  and  inflated. 

Our  living  standards  also  have  become  puffed  up. 
"No  more,"  recently  wrote  a  woman  newspaper  con- 
tributor, "do  we  look  for  the  workingman  in  the  slums : 
we  seek  for  him  in  the  evening  in  the  good  hotels, 
wearing  his  evening  clothes  with  as  good  a  grace  as  the 
rest."  Extreme  as  this  is,  it  is  symbolic  of  the  real 
inflation:  even  the  conventional  attire  of  the  w-hite-collar 
class  has  been  modified  by  subtle  sartorial  suggestion 
many  times  since  we  can  remember,  to  the  ultimate  profit 
of  the  manufacturer,  the  greater  consumption  of  goods, 
and  the  more  feverish  and  exhausting  struggling  of  the 
wage-  or  salary-worker  to  fulfill  all  the  set  standards. 

To  these  higher  standards  of  luxury  the  white-collar 
class  has  sacrificed  its  posterity:  in  a  vast  number  of 
cases  the  self-pampering,  the  nattier  dress,  larger  house, 
and  more  costly  food  appropriately  coincide  with  the 
termination  of  the  race — the  inflated  standard  is  too 
high  for  a  family  to  live  by. 

A  deflation  of  the  money-psychology  might  well  pro- 
mote those  more  genuine  things  in  life,  like  character 
and  the  art  of  gentle  living,  in  which  modernity  is  not 
conspicuous.  And  this  brings  us  to  wonder  whether  it 
is  really  more  money  that  is  needed  in  many  of  the  cases 
where  the  demands  for  it  are  made,  or  an  increase  of 
organization  and  efliciency,  a  return  to  Puritan 
aimplicity,  the  study  of  the  promotion  of  quality  rather 
than  (luantity,  and  the  fostering  of  .simple  worth.  And 
we  wonder  whether  the  colleges  and  Government  institu- 
tions that  clamor  ever  for  more  money — even  our  own 
Geological  Suivey  and  the  Hureau  of  Mines  need 
nothing  else  hut  money.  And  whether  our  mining 
societies  like  the  American  Institute  of  Mining  and 
Metallurgical    Engineers,    and    the    Mining    and    Metal- 


lurgical Society,  both  of  which  are  raising  their  dues 
this  year,  are  properly  deflating,  or  are  expanding 
against  the  tide.  It  is  true  that  the  wave  of  deflation 
has  not  yet  struck  the  New  York  printei-s,  and  this  is 
one  of  the  principal  costs  that  both  of  these  societies 
have  to  bear:  but  could  not  the  quantity  of  the  printed 
matter  be  at  least  somewhat  reduced  and  the  result  be  a 
net  improvement? 

From  our  own  experience,  having  tried  our  remedy 
upon  ourselves,  we  should  say  so.  Our  annual  review 
number  this  year  had  76  pages  of  text,  against  130 
pages  of  last  year:  and  in  our  own  opinion,  and  that 
of  many  subscribers  who  have  commented,  this  year's 
issue  was  a  great  literary  and  technical  improvement  on 
that  of  last  year.  We  did  not  have,  as  the  societies  have, 
any  power  of  assessment  against  our  subscribers  or 
advertisers  to  continue  our  money-extravagance  and 
quality-poverty  course;  we  had  no  government  from 
which  to  ask  for  more  appropriation,  and  so  we  were 
forced  to  reform. 

We  believe  that  the  societies  could  do  the  same.  The 
Institute  publishes  many  pages  of  printed  matter  that 
the  protesting  member  receives,  whether  he  will  or  no. 
The  monthly  bulletin  of  the  Mining  and  Metallurgical 
Society  is  surely  a  modest  affair :  but  the  casual  remarks 
of  Tom,  Dick,  and  Harry  usually  occupy  some  pages 
unnecessarily.  Both  societies  make  the  economic  mis- 
take of  forcing  on  the  member  bound  volumes,  with  the 
bill  therefore  also  peremptorily  presented.  Here  there 
is  a  great  and  irritating  waste.  By  all  means  do  no 
binding  unless  for  a  member  who  wants  it  done.  A 
simple  inquiry  sent  to  each  member  would  determine 
how  many  copies  are  to  be  bound  and  who  want  them 
sufficiently  to  pay  for  them.  Yesterday  we  pitched  a 
beautifully  bound  volume  of  one  of  these  societies, 
acquired  in  this  involuntary  way,  into  the  waste  basket; 
it  was  of  no  use  to  us. 

The  theory  that  the  members  of  an  engineering 
society  will  stand  indefinitely  for  increases  in  its  dues 
is  one  that,  from  certain  signs  we  note,  is  likely  to  be 
exploded.  Let  us  all  reconsider  and  study,  not  expan- 
sion, but  the  beauties  of  deflation  and  simplicity.  There 
is  far  too  much  printed  stuff  already;  and  the  most 
meritorious  present-day  literary  service  is  that  of  boil- 
ing it  down  to  essentials. 


The  Dangers  of  Orf^anization 

LAST  WEEK  we  pointed  out  the  beauties  of  organi- 
^  zation,  and  cited  the  aluminum  industry  as  an 
example,  in  contrast  to  our  debilitated  copper  industr>'. 
This  week  we  are  moved  to  point  out  the  obvious  fact 
that  there  are  dangers  in  strength  and  efliciency; 
dangers  that  the  strong,  well-organized  industry  may 
not  u.se  its  smooth-running  power  for  vou  and  me,  but 
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against  us,  and  for  itself  alone.  We  do  not  know  that 
the  aluminum  industry  in  America  (which,  as  we  ob- 
served last  week,  is  a  monopoly)  does  so  use  its  power, 
but  the  temptation  is  always  great,  and  at  least  one  of 
its  opponents  has  presented  a  very  strong  statement  to 
that  effect. 

We  publish  on  p.  336  a  letter  from  a  iirm  dealing 
with  raw  aluminum,  presumably  importers.  The  Alumi- 
num Company  of  America  has  asked  for  an  increase  of 
tariff  on  raw  aluminum.  In  reply,  the  writers  of  this 
letter  have  presented  a  counter-argument  to  Congress, 
in  behalf,  as  they  state,  of  a  large  number  of  indepen- 
dent aluminum  founders  and  manufacturers.  The 
writers  profess  themselves  in  sympathy  with  the  policy 
of  protecting  home  industry  by  the  principle  of  the 
tariff,  but  they  claim  that  the  tariff  demanded  would, 
in  this  case,  crush  the  whole  aluminum  industry  except 
that  controlled  by  the  Aluminum  Company  of  America ; 
and  that  the  Aluminum  Company  of  America  does  not 
need  any  further  protection.  In  support  of  this  last 
statement,  they  cite  the  published  earnings  of  this 
company  for  1920,  which  totaled  $10,000,000,  or  60  per 
cent  on  the  capitalization.  They  also  cite  the  circum- 
stance that  "aluminum  is  the  only  non-ferrous  metal 
produced  in  America  on  which  the  price  is  higher  today 
than  its  normal  price,  or  higher  than  the  average  price 
for  ten  years  previous  to  the  European  war.  The  Alu- 
minum Company  of  America  has  religiously  endeavored 
to  maintain  a  price  of  33c.,  a  price  60  per  cent  higher 
than  the  normal  price." 

The  result  of  the  tariff,  these  opposing  importers 
believe,  would  be  to  put  out  of  business  those  founders 
and  manufacturers  who  may  choose  in  their  purchases 
of  raw  aluminum  between  European  producers  and  the 
American  monopoly,  and  enable  the  latter  to  fix  their 
profits  at  any  rate  they  desire.  This  American  com- 
pany, as  they  point  out,  owns  the  mines,  furnaces,  roll- 
ing mills,  and  factories  to  turn  out  the  salable  aluminum 
utensil  from  the  ore ;  controls  also  Canadian  aluminum, 
and  not  only  the  American  bauxite  mines,  but  the  prin- 
cipal South  American  mines,  tho.se  in  British  and  Dutch 
Guiana.  Also  the  American  company  obtains  its  coal 
from  its  own  coal  mines.  A  very  neat  and  efficient 
combination,  the  business  man  will  judge;  and  the  only 
question  which  one  might  naturally  ask  is,  "What  are 
they  goiiiK  to  do  with  it?" 

There  is  doubtless  another  side  to  this  particular 
tariff  argument  from  that  which  our  correspondent 
gives  us:  but,  so  far,  we  confess  that  we  cannot  feel 
that  any  tariff  is  necessary.  On  general  principles,  this 
is  no  time  for  discriminating  against  importation  of 
goods  from  Eurojte;  on  the  contrary,  that  is  exactly 
what  we  must  encourage  to  the  utmost.  In  no  other 
way — for  she  has  little  gold — can  Europe  repay  us  the 
vast  debt  .she  owes  'i  •,  in  no  other  way  can  she  rehabili- 
tate herself  so  that  h^  can  buy  anew.  Also,  we  have 
an  instinctive  faith  thai  such  a  model  combination  as 
the  Aluminum  Company  can  maintain  itself  with  the 
existing  tariff.  If  it  is  the  low  exchange  which  enables 
European  competition,  in  the  company's  opinion,  to  be 
threatening,  that  situation  will  adjust  itself  naturally, 
provided  we  put  up  no  strong  tariff  walls. 

What  to  do  in  the  case  of  a  great  organization  which 
becomes  pos.ses.sed  of  preponderating  power  in  its  indus- 
try is  our  pre.sent-day  problem.  The  old  remedy  of 
smashing  it,  popular  a  decade  ago,  has  no  longer  any 


firm  adherents.  Current  thought  and  theory  trend  more 
naturally  toward  pulJlic  regulation,  in  the  interests  of 
all.  Yet  public  regulation  that  goes  too  far  is  destruc- 
tive of  that  efficiency  that  inheres  in  great  private 
organizations,  as  the  Government's  experience  in  hand- 
ling the  railroads  shows.  Politics  is  a  more  expensive 
burden  for  the  public  to  bear  than  even  monopolistic 
over-reaching.  We  have  progressed  far  in  diverse  ex- 
periments, toward  reaching  the  right  solution,  but  we 
are  not  there  yet. 


Big  Business  at  Home  and  Abroad 

IT  IS  AN  INTERESTING  LIGHT  upon  our  theories 
of  economics  and  the  proper  control  of  business  to 
note  that  the  American  people  are  coming  to  judge  with 
different  standards  a  company  that  operates  at  home 
and  one  that  operates  abroad.  A  striking  illustration  of 
that  was  the  Webb  Act,  which  authorized  monopolistic 
business  combinations,  for  the  purposes  of  foreign  trade, 
of  exactly  the  same  kind  that  legislation  had  been  stern 
in  making  illegal  within  the  boundaries  of  the  Republic. 
Were  the  legislators  who  so  plainly  indicated  that  there 
was  one  principle  for  home  and  another  for  abroad 
interrogated  as  to  their  reasons  for  their  theory,  they 
would  doubtless  reply  that  it  was  "a  condition,  and  not 
a  theory,  that  confronts  us."  It  was,  in  other  words, 
clear  to  them  that  the  only  way  for  American  business 
to  compete  abroad  with  the  highly  organized  and 
centralized  business  of  other  countries  was  to  adopt  the 
same  methods  of  close  organization;  and  this  in  itself 
carries  an  acknowledgment  of  the  increased  efficiency  of 
a  high  degree  of  organization,  an  acknowledgment  which 
must  perforce  apply  also  to  domestic  business. 

The  same  principle  is  coming  up  now  in  taxation :  The 
Dyer  bill  provides  for  the  Federal  incorporation  of 
American  companies  in  China,  and  exempts  them  from 
excess-profits  taxation  on  business  done  in  China.  This 
bill  has  been  approved  by  the  Ways  and  Means  Com- 
mittee of  the  House  of  Representatives,  which  insures 
its  presentation  to  the  House.  The  argument,  we 
believe,  is  that  the  competitors  of  American  companies 
in  China  do  not  have  to  sustain  excess-profits  taxes, 
which  makes  it  difficult  for  American  companies  to 
compete;  in  that  the  "condition,  not  theory,"  again 
confronts  us.  If  Congress  decides  this  principle  as 
before,  it  will  be  interesting  to  observe  the  further 
workings  of  it  in  the  future. 


Fallacious  Gold  Bonus  Criticisms 

RECENTLY  our  attention  was  called  to  a  state- 
.  ment  made  in  criticism  of  the  McFadden  Bill 
which  read,  "We  are  fully  aware  that,  under  the 
proposed  plan,  the  mint  would  still  pay  the  long- 
established  price  for  gold;  but  if  gold  used  in  the  arts 
costs  a  higher  price,  gold  coin  would  become  token 
money."  If  this  be  a  popular  conception  of  the  effect 
of  the  McFadden  Bill  there  is  little  wonder  that  oppo- 
sition is  being  created  to  prevent  its  passage.  The 
effect  of  the  bill  in  no  way  alters  our  existing  monetary 
syntem.  The  monetary  function  of  gold  is  entirely  dis- 
sociated from  its  use  in  the  arts,  and  the  bill  is  so  con- 
structed that  the  mints,  banks,  and  financial  agencies 
can  obtain  all  the  gold  they  care  to  and  at  the  long- 
established  price  of  $20.67  per  troy  ounce.  We  hasten 
to  correct  this  impression  and  can  assure  our  readers 
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that  if  the  proposed  legislation  interfered  with  our 
existing  currency  and  made  the  gold  eagle  a  token  coin 
we,  and  no  doubt  the  sponsors  of  the  bill,  would  be 
vehemently  opposed  to  it. 

The  working  of  the  McFadden  Bill  would  not  only 
stimulate  and  restore  the  mining  industry  to  a  healthy 
condition,  but  would  also  increase  the  gold  reserve  of  the 
country.  This  dual  consequence  is  brought  about  by 
taxing  the  finished  gold  article — be  it  a  gold  cup,  gold 
watch  or  a  wedding  ring — imposing  the  tax  where  it  is 
least  likely  to  be  felt — on  luxuries — and  distributing  the 
proceeds  to  the  gold  miner  so  that  he  may  be  compen- 
sated for  the  greatly  increased  cost  of  producing  his 
gold.  The  miner's  product  is  sold  to  the  mint,  and  the 
standard  price  plus  a  $10  bonus  per  oz.  is  received.  Con- 
sumers pay  the  standard  price  for  their  supply  of  gold. 
How  can  such  a  system  possibly  reduce  gold  coinage  to 
a  token  basis? 

Some  statements  appearing  in  the  press  exhibit  either 
a  surprising  lack  of  study  of  the  principles  and  opera- 
tion of  the  gold  bonus  or  draw  conclusions  that  are 
illogical  and  unwarranted.  The  Evening  Post  recently 
stated,  "The  bounty  would  enormously  stimulate  the 
production  of  gold,  thereby  increasing  prices  and, 
incidentally,  the  cost  of  producing  gold.  As  prices  con- 
tinued to  advance,  the  cost  of  producing  gold  would 
mount,  and  the  bounty  would  eventually  defeat  its  own 
purpose."  Does  the  gold  producer  realize  his  impor- 
tance? Does  he  realize  that,  according  to  the  Evening 
Post,  the  increase  in  his  |50,000,000  production  to  what- 
ever it  may  become  will  so  profoundly  affect  our  $2,750,- 
000,000  in  gold  in  the  Treasury  as  seriously  to  disturb 
prices  ?  We  wish  we  could  believe  that  the  power  of  the 
gold  miner  is  so  tremendous. 

The  gold  miner  is  undoubtedly  finding  a  ray  of  hope 
in  the  recent  decline  in  commodity  prices.  However,  his 
most  important  items,  labor,  iron  and  steel  products, 
powder  and  fuel,  have  shown  little  alteration,  and  until 
they  change  gold  mining  will  remain  in  large  degree 
unprofitable  and  hazardous.  There  is  a  possibility  that 
a  decrease  in  copper  production  may  release  labor  for  the 
gold  mines  and  that  the  decline  in  farm  products  may 
not  make  agricultural  pursuits  so  much  more  attractive 
to  labor  than  mining.  But  that  is  all  conjectural. 
What  the  industry  needs  is  immediate  relief,  and  it  can 
get  it  through  the  McFadden  Bill. 


Export  Trade  With  Mexico 

A  RECENT  announcement  by  the  American  Chamber 
of  Commerce  of  the  City  of  Mexico  to  the  effect  that 
a  second  trade  conference  of  American  commercial  inter- 
ests will  be  held  in  April  in  the  City  of  Mexico  is  of 
interest.  The  determination  to  hold  the  meeting  is  the 
fBHult  of  the  success  attending  the  first  conference, 
which  was  held  last  February,  and  at  which  time  definite 
steps  to  promote  trade  relations  between  this  country 
and  Mexico  were  taken.  The  American  Chamber  of 
Commerce  points  out  that  the  United  States  has  estab- 
lished itself  as  the  foremost  exporter  to  Mexico,  and 
that  to  maintain  this  position  it  will  be  necessary  to 
(•om|)i-te  with  the  tactics  and  buying  inducements  offered 
by  European  merchants. 

Upon  the  withdrawal  of  trade  competition  in  Mexico 
(luring  the  war.  it  was  jjossible  for  American  business 
hou.MCH  to  demand  that  their  transactions  be  carried 
on  a  cash  basis,  and  this  was  to  a  large  extent  desirable 


on  account  of  the  unsettled  condition  in  Mexico,  which 
made  the  extension  of  credits  wholly  undesirable.  But, 
fortunately,  there  has  been  a  change  for  the  better  in 
the  affairs  of  Mexico,  and  business  conditions  have 
become  so  stabilized  as  to  make  possible  the  extension 
of  liberal  credit  to  responsible  houses  without  risk. 
European  merchants  are  now  eager  to  make  offers  of 
liberal  credit,  and  it  is,  therefore,  quite  necessary  that 
American  sellers  should  adopt  a  liberal  policy  in  this 
regard.  Recently  Alberto  U.  Pani,  the  Mexican  Minister 
of  Foreign  Relations,  in  an  oflScial  statement,  said  that 
the  government  had  invited  prominent  United  States 
bankers  to  assist  in  certain  financial  readjustments  of 
the  country  and  expressed  a  willingness  to  fulfill  all 
obligations. 

The  mining  industry  in  Mexico  is  undergoing  a  period 
of  inactivity  and  retrenchment  similar  in  a  way  to  that 
which  now  affects  our  domestic  mines;  but  this  is,  of 
course,  temporarj-.  With  the  return  of  a  healthy  demand 
and  normal  prices  for  the  various  metals,  Mexico  will 
again  take  her  place  as  a  large  producer  of  metals,  and 
many  of  the  undeveloped  deposits  will  receive  attention. 
The  development  of  new  properties  and  the  continuation 
of  the  older  mines  will  require  capital.  Much  of  this 
capital  will  be  obtained  in  the  form  of  extension  of 
credits  for  the  purchase  of  American  mining  machinery, 
the  desirability  of  which  is  admitted  the  world  over. 


Radium  in  the  Grand  Canyon 

MME.  CURIE,  the  discoverer  of  radium,  is  to  pay 
her  first  visit  to  this  country  in  May.  "Her 
express  purpose  is  that  while  here  she  be  taken  to 
Pittsburgh,  where  radium  is  extracted  from  ore,  and 
to  the  Grand  Canyon,  where  the  ore  is  found."  This  we 
note  in  the  New  York  Tribune,  which,  take  it  from 
the  Tribune,  publishes  "First  to  Last— the  Truth." 
No  doubt  the  reporter  has  erred  in  the  present  case, 
however,  for  it  is  safe  to  say  that  Mme.  Curie  knows 
better  than  this.  We  thought  that  myth  of  rare 
minerals  in  the  Grand  Canyon  had  been  pretty  well  ex- 
ploded by  this  time — at  least  as  to  the  occurrence  there 
of  any  rare  ore  in  commercial  quantities  or  qualities. 
Anyway,  it  was  platinum  that  was  supposed  to  be  there, 
and  not  radium. 

Evidently  the  State  of  Colorado  has  been  confused 
with  the  Colorado  River,  along  which  the  one  and  only 
really  Grand  Canyon  is  situated.  The  Colorado  River, 
of  course,  flows  through  Arizona,  and  the  Arkansas 
River  is  in  Colorado.  Strange  that  one  cannot  keep 
the.se  simple  things  straight! 

We  hope  that  Mme.  Curie  will  visit  the  Grand  Canyon, 
but,  as  she  rides  down  the  Bright  Angel  Trail  on  the 
back  of  a  mule,  she  need  have  no  fear  that  lie  will 
stumble  into  the  shafts  of  any  radium  miuLS  or  even 
into  prospect  holes.  To  see  these  she  will  not  need  to 
journey  far  from  Denver,  though  if  she  feels  equal  to 
a  little  wilder  trip,  the  fields  along  the  Dolores  River. 
in  the  southwestern  part  of  the  state,  should  prove 
interesting. 

E.  &  M.  J.  Index 

I^HE  INDE.X  for  Vol.  110  of  the  Engineering  and 
Miniitii  Journal  is  now  ready  for  distribution  and 
will  1)0  mailed  only  to  those  who  request  it.  Those  who 
wish  H  copy  of  the  Index,  are  requested  to  send  for  it 
promptly.     A  [xistcard  will  do. 
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What  Others  Think 


The  Proposed  Aluminum  Tariff 

In  the  preliminary  discussion  before  the  Ways  and 
Means  Committee  of  the  House  of  Representatives  on 
the  tariff,  no  proposal  from  any  industry  seeking  an 
increase  above  the  present  import  duty  rates  met  with 
more  opposition  or  created  greater  interest  among  the 
trade  than  the  proposal  of  Arthur  V.  Davis,  president 
of  the  Aluminum  Company  of  America,  that  the  duty 
on  aluminum  ingots,  pigs,  etc.,  should  be  increased 
from  the  present  rate  of  2c.  per  lb.  to  7c.  per  lb.,  and 
the  present  rate  of  duty  on  aluminum  sheets  from  Blc. 
per  lb.  to  lie.  per  lb. 

The  request  was  made  on  behalf  of  the  Aluminum 
Company  of  America,  the  sole  producer  of  aluminum  in 
the  United  States,  and  the  only  absolute  monopoly  in 
the  production  of  metals  in  the  United  States.  This 
corporation  absolutely  controls  the  entire  production  of 
aluminum  in  the  United  States  and  also  half  of  the 
production  of  aluminum  of  the  entire  world.  It  not  only 
produces  aluminum,  but  actually  competes  in  aluminum 
finished  articles,  like  cooking  utensils,  stampings, 
novelties,  etc.,  and  also  competes  in  the  manufacture 
and  sale  of  aluminum  castings  and  automobile  parts. 
It  may  further  be  stated  that  this  corporation,  prac- 
tically controlling  the  entire  aluminum  industry  in  the 
United  States,  both  the  production  of  the  metal  itself 
and  the  manufacture  from  the  raw  material  into  finished 
aluminum  products,  seeks  to  further  extend  this  abso- 
lute monopoly  by  preventing  what  little  competition 
there  is  from  abroad,  by  high  and  prohibitive  rate  of 
duty,  thereby  practically  turning  over  to  this  Aluminum 
Company  of  America  the  entire  aluminum  industry  of 
the  United  States. 

Forty  or  more  independent  cooking-utensil  manufac- 
turers and  several  hundred  independent  aluminum 
founders  of  the  country,  in  whose  business  hundreds  of 
thousands  of  dollars  are  invested,  and  hundreds  of 
thousands  of  men  employed,  are  absolutely  powerless 
to  come  to  the  forefront  and  defend  themselves  against 
this  outrageous  attempt  on  the  part  of  the  American 
producer,  for  they  fear  the  antagonism  of  this  monopoly, 
which  would  be  in  position  to  hamper  or  absolutely 
prevent  their  manufacturing  if  they  opposed  the  will 
of  the  only  produ  f:r  of  aluminum  in  America,  and  this 
would  be  especially  true  if  a  prohibitory  tariff  on  alu- 
minum is  established. 

If  this  prohibitory  tariff  on  aluminum  is  established, 
the  housewives  of  ArrKtrica  will  undoubtedly  want  to 
know  why  they  have  to  pay  an  increased  and  unwar- 
ranted price  for  aluminum  cooking  utensils,  vacuum 
cleaners  and  other  household  utilities,  made  in  part  or 
in  whole  of  aluminum,  which  will  undoubtedly  be  the 
case  if  the  Aluminum  Otmpany  of  America  succeeds 
in  gaining  an  absolute  control  of  the  production  and 
marketing  of  aluminum  in  this  country. 

Every  owner  of  automobiles  in  America  will  be  af- 
fected, because  a  turning  over  of  this  aluminum  indus- 
try into  the  hands  of  the  Aluminum  Company  of 
America,  by  preventing  foreign  competition,  will  mean 
either  high-priced   automobiles   because   of  the  higher 


cost  of  aluminum,  or  it  will  mean  a  lessening  of  the  use 
of  aluminum  parts,  thereby  decreasing  the  efficiency  and' 
quality  of  the  automobiles  in  America.  The  automobile 
industry,  through  the  National  Automobile  Chamber  of 
Commerce  and  the  Independent  Aluminum  Founders' 
Association,  strongly  presented  these  facts  to  the  House' 
Ways  and  Means  Committee.  L.  M.  Brile. 

New  York  City. 


Further  Tests  of  Low-Grade  Cyanide  at 
Tonopah  Confirm  Earlier  Results 

On  p.  104  in  your  issue  of  Jan.  15,  1921,  I  note  the 
following  in  Mr.  Alfred  James'  article  entitled  "Side- 
lights on  the  Cyanide  Process" : 

"The  shortage  of  cyanide  has  induced  large  operators 
to  purchase  a  low-grade  cyanide  produced  from  cyana- 
mide.  J.  G.  Kirchen  states  bis  experience  with  this  ma- 
terial (see  Engineering  and  Mining  Journal,  Sept..  25,, 
1920)  on  a  month's  run.  I  hope  Mr.  Kirchen  will  fol- 
low by  giving  his  experience  on  at  least  a  year's  run.. 
Faced  at  the  outset  with  low-grade  cyanide,  works  were 
erected,  patents  purchased,  chemists  of  vrorld  fame  em- 
ployed, and  ultimately  an  almost  chemically  pure  article 
was  produced.  The  proper  remedy  for  a  shortage  of 
high-grade  cyanide  is  surely  greater  production  rather 
than  the  substitution  of  a  low-grade  compound,  intro- 
ducing much  undesirable  material." 

I  have  had  our  metallurgist,  Mr.  Hugh  A.  Bark,  col- 
lect the  data  requested  by  Mr.  James,  which  covers  a 
period  of  thirty-one-months'  mill-run  at  the  Tonopah 
Extension  mill,  using  97  per  cent  NaCN  product  and 
treating  276,509  tons  of  ore;  also  eleven  months'  rttn 
using  a  low-grade  cyanide  product  contaioiijig  36.3  per 
cent  NaCN,  during  which  time  74,433  tons  of  ore  was 
treated. 

COMPARISON  OF  RESULTS  WITH  HIGH-  AND  LOW-GRADE 
CYANIDE 

ConsiimptioQ  in  Lb. 
({JOper  Cent  NaCN 


ifS 


97  0 

12.38 

I.OI 

91.84 

1.939 

0.171 

36.3 

13.28 

1  12 

91.59 

2.033 

0.167 

This  record  shows  that  approximately  the  same  ex- 
traction was  obtained  with  high-  as  with  low-grade 
cyanide  product.  The  difference  in  extraction,  which  is 
0.25  per  cent,  can  be  attributed  to  a  small  tonnage  of  ore 
treated  with  the  lower-grade  cyanide  product,  which  ore 
contained  a  small  percentage  of  copper,  the  silver  ex- 
traction of  which  was  slightly  less  than  our  regular  run- 
of-mine  ore. 

The  difference  of  0.004  lb.  of  NaCN  consumed  per 
ounce  of  silver  produced  is  small,  and  may  be  attributed 
to  difference  in  mechanical  losses  of  cyanide  rather  than 
in  chemical  consumption. 

Our  practice  for  the  last  five  years  has  been  to  feed 
oxidized  lead  ore  to  our  tube  mill  instead  of  adding  lead 
acetate  to  our  cyanide  solutions.     The  consumption  of 
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oxidized  lead  ore  per  ton  of  ore  cyanided  has  been  the 
same  when  using  high  as  when  using  the  lower-grade 
cyanide  product. 

One  infers  from  the  foregoing  paragraph  of  Mr. 
James'  article  that  the  manufacture  of  the  low-grade 
cyanide  product  was  undertaken  on  account  of  shortage 
of  the  high-grade  product.  In  this  I  believe  he  is  mis- 
taken, for  I  know  that  its  manufacture  was  considered 
years  before  the  late  war,  and  its  object  was  to  produce 
a  cyanide  product  the  NaCN  content  of  which  could  be 
sold  at  a  less  cost  than  the  higher-grade  product. 

Our  experience,  with  such  cyanide  products  as  we 
have  used,  indicates  that  the  value  of  the  product  for 
our  metallurgical  work  is  determined  solely  by  the 
amount  of  NaCN  which  it  contains. 

Tonopah,  Nev.  John  G.  Kirchen, 

General  Manager  Tonopah,  Ltd.,  Extension  Mining  Co. 


Straightening  a  Crooked  Boundary 

I  was  much  interested  in  the  solution  of  the  problem 
of  straightening  a  crooked  boundary  given  by  Alex. 
Richardson  in  Engineering  and  Mining  Journal  of  Nov. 
13,  1920.  As  a  check  or  alternative  solution  to  this 
problem  I  submit  the  following : 

Using  the  same  example  and  figure  as  on  p.  953: 
(a)    Assume  a  trial  line  from  A  to  E,  then 

Area  MAEQ  =  120,450 

Compare  with  area  MABCDEQ  =  111,350 


Showing  area  MAEQ  in  excess  by 
(6)    Assume  another  trial  line  A  to  D 
Then  area  MADP  = 
and  area  MABCDP  = 


9,100 

78,300 
96,350 


Showing  area  MADP  to  be  deficient  by  18,050 
As  the  trial  line  to  E  gives  an  excess  and  the  trial 
line  to  D  a  deficit,  the  correct  position  of  the  end  of 
the  new  line  from  A  (i.e.,  the  point  T)  should  be 
somewhere  between  D  and  E  and  the  departure  D-U 
in  this  example  would  be  obtained  by  the  simple  pro- 
portion : 

DU  :  DW  :  :  18,050  :  (18,050  +  9,100) 
150  X  18,050 


DU  =  i^-A^ 


27,150 


99.72 


The  general  equation  is: 

excess  (-f )}  „,  n 
DV_deficit(-)\''^^ 

^^       difference  between  l^fgff^ff  [t.]  \ «'  D  and  E 

taking  note  of  signs. 

London.  A.  O.  DOLAN. 


For  the  Very  Wealthy  Only 
I  noticed  with  interest  your  reference  two  or  three 
weeks  ago  to  copper  a.s  a  luxury.    Lead,  zinc,  and  copper 
in   manufactured    form   are   luxurie.s   here,   beyond    the 
reach  of  any  but  the  very  wealthy. 

No  sort  of  copper  .screen  can  be  had  here  for  les.s  than 
*l  per  8q.ft.,  and  if  a  mill  man  want.s  a  piece  of  cop- 
|i<-r  screen  for  a  trommel,  it  will  co.st  from  $2  to  $5  per 
.'<<|.ft.  The  prices  of  most  of  the  articles  made  out  of 
zinc  are  even  more  unrea.sonable  than  those  of  copper 
iirticloH.  Lead,  manufactured,  costs  from  50c.  to  $2.50 
iiiul  lip  n  pound. 

I    wi.sh    you    would    touch    this    subject    up    n    little 


stronger,  for  it  is  as  certain  as  death  that  the  high  price 
of  nearly  everj-thing  into  which  lead,  zinc,  or  copper 
enters  is  hurting  the  market  very  greatly — probably 
more  so  than  any  other  one  thing. 

Park  City,  Utah.  Charles  Moore. 


Paternalism  and  Rio  Tinto 

In  your  issue  of  Jan.  1  you  state  that  the  miners 
at  Rio  Tinto  live  in  a  row  of  gardenless  cottages  for 
which  they  pay  a  rent  which,  if  capitalized,  would  pur- 
chase the  house  annually,  and  that  family  events,  such 
as  births,  deaths  and  weddings,  have  to  be  notified  to 
the  company.  (The  statement  referred  to  was  quoted 
from  the  New  York  Sun. — Editor.) 

As  one  who  formerly  lived  for  many  years  at  Rio 
Tinto,  I  would  like  to  say  that  although  the  houses  are 
built  on  rocky  soil,  where  gardens  cannot  be  easily 
developed,  I  am  informed  that  the  miners  now  receive 
allotments  from  the  company  at  nominal  prices.  The 
statement  with  regard  to  house  rent  is  grossly  exag- 
gerated. With  reference  to  notification  of  numbers  of 
persons  in  a  household,  this  may  be  to  some  extent  ex- 
plained where  sanitation  is  dealt  with  by  carts,  and 
distribution  of  drinking  water  is,  or  was,  by  kegs.  Any- 
one who  has  visited  Spain  knows  that  paternalism  is 
found  in  places  other  than  Rio  Tinto  as  far  as  the 
question  of  visitors  is  concerned. 

It  was  evident  in  this  strike  that  after  concessions 
were  offered  the  men  by  the  company  the  economic  as- 
pect of  the  strike  was  ignored  by  the  strike  leaders. 
There  seems  to  have  been  a  Bolshevist  element  in  the 
latter  phase  of  the  strike,  which  is  now  being  repudiated 
by  the  men.  R.  D.  MacKechnie. 

London. 


The  Non -Metallic  Mining  Number 

The  non-metallic  number  of  Engineering  and  Mining 
Journal,  which  appeared  Jan.  29,  is  an  interesting  inno- 
vation, the  continuance  of  which  will  meet  the  heart>' 
approval  of  operators  in  the  non-metallic  field.  Although 
considerable  information  concerning  this  industrv'  is 
published,  the  greater  part  consists  of  statistics  and 
matter  descriptive  of  the  preparation  of  the  various  non- 
metallics  for  the  markets  and  not  the  actual  production 
of  the  raw  material.  The  non-metallic  miner  faces  many 
problems,  which  include  almost  as  great  a  variety  as 
those  met  with  in  metal  mining;  therefore  he  is  inter- 
ested in  the  activities  and  operations  of  others  who  are 
producing  non-metallic  ores. 

The  extension  of  the  weekly  market  pages  to  iiu-lude 
non-metallic  mineral  quotations  was  a  valuable  addition, 
and  one  which  increased  the  already  wide  scope  of  serv- 
ice rendered  by  Engineering  and  Mining  Journal.  The 
issuance  of  the  non-metallic  mining  number  i.-s  a  further 
step  in  that  direction. 

If  suggestions  are  not  entirely  out  of  order,  I  might 
mention  that  the  non-metallic  field  is  an  extensive  one, 
employing  about  18  per  cent  of  the  number  employed  in 
metal  mining.  I  believe  readers  of  Engineering  and 
Mining  Journal  will  be  interested  in  articles  dealing 
with  the  mining  of  baryfes.  mica,  phosphate,  talc,  and 
the  other  non-met«llics  that  are  not  frequently  men- 
tioned in  the  technical  pi-ess. 

We  like  what  we  are  getting,  but  let's  have  more  of  it. 

New  York  City.  Edward  Thompson. 
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HOIST    HOUSE    AND    HEADFRAME    OF   NEW    MODDERFONTEIN    GOLD   MINING  CO. 


AN    KLKCTIUC    HOIST    AT    Till';    CKOVVN    MINIOS,    .lOI  I  ANN  lOSMUl!!  J 
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REAR   VIEW  OF  MODDERFOXTEIN   HOIST.   SHOWING   EXi  il.X  KKK  S    fLATFi  >K.M 


THE  New  Modderfontein  hoist  consists 
of  a  single  cylindro-conical  drum  carried 
by  a  continuous  steel  shaft  24  in.  in 
diameter  and  coupled  at  either  end  to  th« 
motor  shafts.  The  smaller  cylindrical  portions 
of  the  drum  are  lo  ft.  in  diameter  and  are 
made  of  cast  iron.  The  large  cylindrical 
and  conical  portions  are  made  up  of  two 
parts  each  consisting  of  four  cast-steel  seg- 
ments securely  bolted  together,  the  diam- 
eter of  the  former  being  24  ft.  The  total 
weight  of  the  drum  shaft  and  bearings  isi^ 
approximately   180  tons.  To  the  drum  shaft- 


are  coupled,  one  at  either  end.  two  2.000-hp. 
53J  r.p.m.  direct-cumnt  motors,  w'hich  art- 
connected  in  series.  These  motors  receive 
power  from  a  motor  generator  set  consist- 
ing of  two  1,630-kw.  generators  driven  by  a 
o.onri-hp.  induction  motor.  The  speed  and 
direction  of  rotation  of  the  hoist  motors  are 
controlled  l)y  the  Ward  Leonard  system. 
The  control  gear  itself  is  mounted  on  an 
elevated  platform  sufficiently  high  to  enable 
the  driver  to  obtain  a  clear  view  of  the 
drums,  ropes  and  cages  as  they  come  to  the 
surface.      Below  this  platform   are   moimtod 


retarding  and  overwinding  devices  consist- 
ing of  large,  slowly  revolving  cams  driven 
from  the  main  shaft  by  substantial  gear 
and  shafting,  which  regulate  the  movement 
of  the  driver's  lever  and.  consequently,  the 
controller.  The  New  Modderfontein  gold 
mines  aie  on  the  f;ir  East  Hand,  which  is 
.■ilioiit  twenty-fi\'e  miles  from  .Iohanne.sburg. 
Mines  are  now  being  started  thirty-live  to 
forty  miles  away,  thus  making  a  chain  of 
gold  mines  about  eighty  miles  in  lk?ngth. 
The  development  of  electrical  hoisting  on 
the    Witwatersrand    has    been    notable. 


WAKI)   LICON.Mlll   MOTOU  l  ;i;M:lt.\TOU    SIOT   AT   NEW    M(  )l>l>l':HKO.NTEIN    HOIST 
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A.  I.  M.  E.  Holds  123d  Meeting 

Convention  Well  Attended — Considerable  Interest  Manifested  in  Breakage  of 
Drill  Steel,  Motion  Pictures  of  U.  S.  Bureau  of  Mines  on  Mining  of 
Asbestos  and  Sulphur,  Steel  Manufacture,  and  the  First  Non- 
Metallic  Mineral  Session — -Social  Activities  Prove  Enjoyable 


A  LTHOUGH  the  registration  of  members  and  their 
L\  guests  attending  the  123d  meeting  of  the  Ameri- 
X  JL  can  Institute  of  Mining  and  Metallurgical  Engi- 
neers, which  met  at  the  Engineering  Societies  Building 
in  New  York  City,  on  Monday,  Feb.  14,  was  small  during 
the  first  day,  out-of-town  visitors  continued  to  arrive  on 
Tuesday  and  Wednesday,  and  the  total  amounted  to 
over  eight  hundred  when  the  final  rolls  were  made  up. 
The  absence  of  members  west  of  the  Mississippi  was 
quite  noticeable  and  reflected  to  some  extent  the  effect 
of  present  business  conditions;  more  specifically  the 
existing  railroad  rates,  which  just  now  are  effecting 
travel  materially. 

Always  an  occasion  for  the  renewal  of  old  friend- 
ships and  a  forming  of  new  ones,  the  meeting  opened 
most  auspiciously,  and  there  was  abundant  evidence 
that  this  annual  meeting  as  well  as  the  other  annual  get- 
togethers  of  the  A.  I.  M.  E.  forms  a  real  part  in  the  lives 
of  mining  and  metallurgical  engineers. 

The  creation  of  an  opportunity  of  combining  business 
with  pleasure  and  securing  open  discussion  on  different 
problems  that  are  met  in  operation  and  practice  is 
eminently  desirable  in  any  profession,  and  the  commit- 
tees in  charge  of  the  various  activities,  as  in  years  past, 
spared  no  effort  to  make  the  1921  meeting  of  the 
Institute  a  noteworthy  success. 

Registration  began  at  9  o'clock  on  Monday,  Feb.  14. 
The  members  of  the  reception  committee  were  on  hand 
at  all  times,  and  every  effort  was  made  to  meet  the  con- 
venience of  the  guests.  There  were  no  scheduled  meet- 
ings during  the  morning  of  the  first  day,  and  the  initial 
general  gathering  occurred  at  noon,  when  an  excellent 
luncheon  was  served  in  the  assembly  room  on  the  fifth 
floor.  This  much-appreciated  custom  was  continued 
throughout  the  remaining  days  of  the  meeting. 

Calculation  of  Ore  Tonnages  Considered 

The  session  on  mining  and  milling,  of  which  R.  M. 
Catlin,  of  the  New  Jersey  Zinc  Co.,  was  the  chairman, 
opened  at  2  p.m.  A  paper,  "Calculation  of  Ore  Tonnage 
and  Grade  From  Ore  Samples,"  by  James  E.  Harding, 
was  read  by  A.  T.  Ward.  It  was  stated  that  the  sam- 
pling of  mineral  deposits  is  done  by  drilling,  and  the 
assay  results  thereby  obtained  are  used  in  preparing 
estimates  in  practically  all  large  orebodies. 

The  standard  method  of  making  estimates,  as  de- 
scribed by  Mr.  Harding,  consists  of  finding  the  cubic 
contents  of  triangular  prisms,  in  the  apexes  of  which 
the  drill  holes  are  placed,  by  multiplying  the  surface 
area  by  the  average  depth  of  the  ore  in  the  three  drill 
holes  and  then  multiplying  the  cubic  contents  by  the 
specific  gravity  of  the  ore  or  rock  to  find  the  tonnage. 
The  as.say  value  is  found  by  dividing  the  sum  of  the 
products  of  the  depth  of  ore  in  each  hole  and  the  cor- 
responding assay  value  by  the  sum  of  the  depths  of 
the  ore  in  the  three  holes.  As  the  latter  part  of  this 
method  is  subject  to  many  mathematical  errors,  it  .should 


not  be  depended  on.  Some  engineers,  therefore,  use  a 
discount  factor,  but  as  this  factor  is  either  arbitrarily 
selected  or  is  obtained  by  obscure  methods,  the  results 
are  no  better  than  guesswork. 

The  standard  method  is  correct  when  the  drill  holes 
are  so  laid  out  that  the  triangular  prisms  are  equilateral 
in  cross-section.  But  as  ore  deposits  cannot  always  be 
drilled  into  at  regular  intervals,  and  because  of  the 
human  factor,  if  many  holes  are  drilled,  triangular 
prisms  of  all  degrees  of  angularity  are  produced.  In 
such  cases  it  is  necessary  to  assume  that  the  influence 
of  the  different  holes  is  not  the  same  in  all  directions, 
which  assumption  of  course  is  absurd. 

The  area  of  the  triangular  prism  is  usually  found  by 
scaling;  an  orebody  of  sufficient  size  to  justify  churn 
drilling  is  too  large  to  be  handled  conveniently  on  maps 
having  a  scale  larger  than  from  1,000  to  1  to  1,500  to  1, 
and  maps  of  such  scales  cannot  be  accurately  measured. 
A  variable  is  thus  introduced  in  the  first  operation.  In 
addition,  the  scaling  is  frequently  done  from  blueprints, 
which  sometimes  shrink  as  much  as  4  per  cent  between 
printing,  washing,  and  drying. 

The  error  due  to  scaling  may  be  eliminated  by  sur- 
veying the  location  of  each  hole  and  calculating  its  co- 
ordinates; then  from  these  co-ordinates  calculating  the 
length  of  each  line  connecting  two  drill  holes.  The  appli- 
cation of  the  formula  in  the  method  introduces  certain 
discrepancies,  so  that  it  is  necessary  to  devise  a  method 
that  will  give  results  that  will  check  more  closely,  and 
the  manner  in  which  this  is  done  was  described. 

In  the  discussion  following  the  reading  of  the  paper, 
W.  Y.  Westervelt  stated  that  he  questioned  the  efficacy 
of  using  exclusively  mathematical  calculations  in  the  es- 
timation of  orebodies  and  said  that  it  was  necessary  to 
combine  good  judgment  to  get  results  that  could  be 
depended  upon.  R.  S.  Botsford  suggested  the  use  of 
intermediate  samples  wherever  possible  as  a  means  of 
checking  the  general  sample  average,  and  that  this  was 
desirable  was  also  the  opinion  of  Mr.  Catlin,  who  stated 
that,  "the  more  samples  the  better  the  average."  He 
also  gave  a  short  description  of  sampling  reef  deposits 
on  the  Rand,  but  said  that  this  system  would  hardly 
apply  in  large  orebodies. 

Stalactite  Formations  and  Air  Drilling 
Prove  Interesting  Topics 

A  short  paper  on  the  "Rate  of  Formation  of  Copper 
Sulphate  Stalactites,"  by  Graham  John  Mitchell,  brought 
out  some  interesting  discussion  by  J.  F.  Kemp  on  the 
precipitation  of  minerals.  Prof.  Kemp  stated  that  J.  S. 
Curtis  had  measured  a  .s(:ilactite  of  aragonite  in  the 
Eureka,  Nev.,  district  over  a  period  of  three  weeks,  and 
actual  measurements  showed  a  growth  of  il  in.  in  that 
lime.  He  also  quoted  observed  growths  of  galena  crys- 
tals in  northeast  Oklahoma  and  marcasite  in  Wisconsin. 

E.  K.  Judd  presented  a  paper,  "Relation  of  Air  PreS- 
.«ure  to  Drilling  Speeds  r)f  Hammer  Drills,"  by  H.  W. 
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Seamon.  The  data  in  this  paper  were  obtained  by  1,500 
tests  made  by  the  United  Verde  Copper  Co.  to  determine 
the  most  economical  air  pressure  for  the  operation  of 
hammer  drills  under  the  varying  conditions  of  use,  and 
to  investigate  the  variation  in  drilling  speed  at  different 
air  pressures.  Twelve  models  of  drills  were  used  at 
gage  pressures  ranging  from  40  to  130  lb.  No  effort 
was  made  to  harmonize  theory  and  practice;  rather  the 
purpose  was  to  formulate  empiric  rules  that  would  cover 
the  average  variation  of  the  results  obtained.  These 
rules  on  the  performance  of  hammer  drills,  based  on 
the  air  pressure  as  the  main  variable,  however,  are  not 
necessarily  of  universal  application,  but  they  apparently 
satisfy  the  results  obtained  in  this  series  of  tests.  Tests 
were  made  on  the  following  machines:  Ingersoll-Rand — 
No.  248  Leyner-Ingersoll,  No.  18  Leyner-Ingersoll,  No. 
26  Baby  Leyner,  BCRW430  Jackhamer,  and  CCWll 
Stopehamer;  Sullivan— DR6,  DX61,  DP33  Rotator,  and 
DT44  Stoper;  Waugh — No.  66  Super-Dreadnaught,  No. 
60  Dreadnaught,  and  No.  21V  Turbo. 

The  shop  tests  to  determine  the  power  of  the  drills 
were  made  on  a  Paynter  rock  drill  tester.  The  higher 
air  pressures  were  obtained  by  filling  a  receiver,  of 
approximately  200  cu.ft.  (5.6  cu.m.)  capacity,  with  air 
at  the  pressure  of  the  mains,  usually  90  lb.  (40  kg.)  and 
then  pumping  water  into  the  receiver  until  the  required 
pressure  was  reached.  The  duration  of  the  runs  of  the 
Paynter  tester  was  five  seconds,  with  no  appreciable 
drop  in  pressure;  in  the  drilling  tests,  the  time  ranged 
from  ten  seconds  at  the  highest  pressure  to  thirty 
seconds  at  100  lb.  These  short  runs  were  necessary  to 
avoid  too  great  a  pressure  drop  while  the  test  was  being 
made  and  to  eliminate  errors  caused  by  the  rapid  dulling 
of  the  steel,  particularly  at  pressures  above  100  lb.  The 
consumption  was  measured  with  a  New  Jersey  "Drillo- 
meter,"  which  records  the  rate  of  flow.  Special  effort 
was  made  to  have  all  the  conditions  uniform;  the  only 
variables  were  the  air  pressure,  with  the  corresponding 
change  in  the  number  and  strength  of  blows,  and  the 
air  consumption. 

The  conclusions  reached  as  the  result  of  the  tests 
are  as  follows: 

There  is  little  or  no  increase  in  mechanical  efficiency 
of  the  drills  above  90  lb.  pressure;  the  distance  drilled 
per  air  indicated  horsepower  is  greatest  for  the  jack- 
hammer  type  at  90  lb.,  and  increases  at  a  slow  rate  for 
the  other  machines  at  the  higher  pressures;  the  average 
thermal  efficiency  i.s  greatest  at  about  95  lb.;  the  factor 
of  desirability,  while  increasing  as  the  pressure,  shows 
a    comparatively    slow    rate    of    increase    for   pressures 


above  100  lb.;  the  average  drill  is  made  to  be  used  at 
a  pressure  of  80  lb.,  or  less;  using  pressures  much  ex- 
ceeding this  will  invalidate  the  present  replacement 
agreements  with  the  manufacturers,  thereby  increasing 
the  upkeep  cost ;  the  increased  breakage  at  the  higher 
pressui-es,  with  the  consequent  greater  loss  of  time  of 
the  drill  runner  in  changing  or  repairing  the  machine, 
would  tend  to  reduce  the  factor  of  desirability,  and  the 
increased  breakage  of  drill  steel  would  tend  to  limit 
the  pressure;  although  there  are  not  sufficient  data  on 
this  point  to  determine  the  maximum. 

In  the  discussion  following,  B.  F.  Tillson  spoke  in 
commendation  of  Mr.  Seamon's  paper  and  heartily 
indorsed  the  steps  that  were  being  taken  in  the  direc- 
tion of  scientific  application  to  work  in  the  field.  He 
also  explained  the  function  of  the  New  Jersey  "Drillo- 
meter"  as  that  of  measuring  the  air  fliow  with  multiple 
orifices. 

John  W.  Roberts  presented  a  paper,  "The  Time  Factor 
in  Depletion  of  Mines,"  which  brought  out  several 
jwints  wherein  the  situation  of  the  mine  owner  differs 
from  the  ordinary  property  holder  in  the  matter  of  tax 
assessments.  The  tax  regulations  fail  to  carry  out  the 
intent  of  the  law  that  the  cost  of  the  ore  in  the  ground 
shall  be  considered  as  part  of  the  cost  of  the  same  ore 
when  removed  and  sold,  because  of  the  unwarranted 
assumption  that  all  the  ore  in  the  mine  cost  the'  same 
amount  per  ton.  In  the  nature  of  its  operations  a  mining 
company  mines  and  sells  first  the  most  accessible  ore — 
the  ore  that  really  cost  most — and  is  then  asked  to  carry 
the  less  accessible  ore  on  its  balance  sheet  at  average  cost. 
The  law  permits  a  reasonable  allowance  for  depletion, 
and  any  mining  company  that  makes  a  reasonable  and 
fair  apportionment  of  the  cost  of  its  mineral  deposits 
should  be  accorded  the  same  fair  treatment  that  is 
accorded  other  tax  payers.  Mr.  Catlin,  in  characteriz- 
ing a  mine  as  "a  wasting  asset,"  said  that  the  tendency 
was  to  tax  mines  on  what  someone  figures  they  might 
produce,  and  also  quoted  an  instance  where  a  tax  had 
been  placed  on  a  theoretical  profit,  whereas  an  actual 
loss  had  been  incurred.  G.  A.  Packard  mentioned  an 
instance  in  connection  with  the  income  tax  whereby  he 
had  been  assessed  on  certain  dividends  received,  the 
reason  given  being  that  the  commission  did  not  regard 
such  as  returned  capital  inasmuch  as  the  company  pay- 
ing the  dividends  was  solvent.  R.  K.  Davis,  in  defense  of 
the  Treasury  Department,  stated  that  he  had  found  a 
willingness  on  the  part  of  tho.se  in  charge  to  consider  the 
various  facts  entering  into  such  matters,  and  that  efforis 
had  been  made  to  give  the  mining  companies  a  fair  deal. 


Electrolytic  Zinc 


Discussion  of  the  Work  Done  at  AiKudiida  Brings  Out  Some  of  the  Features  of  the  New 

Tainton  and  Treng  Process  Being  Developed  at  Martinez.  Cal.,  Which 

Promises  To  Revolutionize  tlie  Industry 


B^'  F'AK  the  most  important  paper  that  was  read 
lii'fore  those  interested  in  non-forrous  metallurgy 
at  the  New  York  meeting  of  the  A.  I.  M.  K.  this 
week  was  that  of  Me.Msrs.  Laist,  Frick.  Ellon,  and  Cnples, 
entitled  "P^lectrolytic  Zinc  Plant  of  the  Anaconda 
Copper  Mining  Co.,  at  Great  Fulls,  Mont."  If  was  not 
only  the  most  comprehensive  paper,  but  it  provoked  the 
most   diRcuHsion.      In    rending    the    abstract,    Percy    E. 


Barbour  spoke  of  the  difficulty  in  compressing  such  a 
detailed  treatment  of  the  subject  into  a  few  words, 
and  those  who  are  interested  in  the  matter  were  advised 
to  secure  the  complete  paper.  Only  those  facts  will  be 
nn-ntioni'd  here  which  were  commented  on  in  the 
ensuing  discussion. 

Following  the  reading  of  the  abstract.  K.  P.Mathew- 
soii,  who  presided  over  the  meeting,  read  a  letter  from 
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Stanley  C.  Bullock,  of  London,  who  contrasted  English 
practice  with  that  which  had  been  developed  at  Ana- 
conda. No  radical  differences  seem  to  exist  with  regard 
to  the  roasting.  In  England,  97  per  cent  of  the  zinc  is 
made  soluble  and  anything  below  90  per  cent  is  con- 
sidered bad  practice.  This  corresponds  to  the  Australian 
work.  Mr.  Bullock  had  only  the  abstract  of  the 
Anaconda  paper  to  refer  to,  so  inquired  as  to  what 
percentage  of  zinc  was  there  made  soluble.  The  authors 
state  that  it  is  not  difficult  to  make  a  calcine  containing 
82  per  cent  of  its  zinc  in  soluble  form  in  2  per  cent 
H,SO^,  from  a  concentrate  that  contains  33  per  cent 
zinc  to  20  per  cent  iron,  and  they  hope  to  increase  the 
percentage  of  soluble  zinc  to  85  per  cent.  A  concentrate 
containing  50  per  cent  zinc  and  under  5  per  cent  iron 
will  yield  a  concentrate  containing  about  94  per  cent  of 
its  zinc  in  soluble  form. 

Leaching  in  England  is  done,  according  to  Mr. 
Bullock,  with  hot  solution  in  a  manner  described  in 
considerable  detail.  At  Anaconda  the  leaching,  which 
is  continuous,  is  done  in  two  steps:  (1)  a  neutral  leach 
where  all  the  calcine  and  approximately  one-half  of  the 
total  acid  is  added;  (2)  an  acid  leach  where  no  calcine 
and  the  remainder  of  the  acid  is  added. 

For  precipitation,  English  practice  adds  calcium 
carbonate  to  the  hot  solution,  and  the  problem  is 
apparently  worked  out  more  elaborately  than  is  done  at 
Anaconda.  Nickel  and  cobalt  have  to  be  removed,  which 
ai-e  apparently  not  present  at  the  Great  Falls  plant. 
Cell-house  practice  seems  to  be  similar  in  each  case. 

Following  the  reading  of  Mr.  Bullock's  letter.  Mr. 
Mathewson  introduced  Walter  C.  Smith,  who  spent  a 
part  of  last  November  and  December  in  Martinez,  Cal., 
investigating  the  electrolytic  zinc  process  which  has 
been  successfully  developed  at  the  small  plant  there 
owned  by  the  Central  Mining  Company  of  London.  The 
method  employed  is  that  of  Tainton  and  Treng.  Some 
years  ago  U.  C.  Tainton  made  use  of  exceptionally  high- 
current  densities  in  his  electrolytic  work,  but  an 
attempt  at  commercial  application  of  his  ideas  had  not 
been  made  until  this  plant  in  California  was  built. 
Although  of  a  maximum  capacity  of  only  six  tons  a  day, 
the  facts  brought  out  show  that  pioneer  work  of  the 
utmost  importance  is  being  done,  and  the  process  there 
being  developed  promises  to  be  a  long  step  in  advance 
of  the  method  used  at  Anaconda  or  elsewhere.  Mr. 
Smith  gave  many  details  of  the  work  as  he  saw  it 
during  his  visit,  and  his  remarks  aroused  more  interest 
than  any  other  feature  of  the  afternoon  session. 

The  principal  features  which  distinguish  the  work  at 
Martinez  are  the  use  of  a  high  current  density  and 
.strong  acid.  A  very  high  current  efficiency  results,  and 
a  minimum  amount  of  trouble  from  impurities. 

Mr.  Smith  stated  that  from  22  to  27  per  cent  of  free 
sulphuric  acid  is  used  in  the  electrolyte,  and  a  current 
density  of  100  :ini|;eies  per  sq.ft.,  about  1.77  kw.-hr. 
being  consumed  per  pound  of  zinc  produced.  Before 
pa.ssing  to  the  cells,  the  electrolyte  contains  about  70  g. 
of  zinc  per  liter,  and  after  leaving,  30  g.  Antimony 
gives  more  trouble  than  any  of  the  other  impurities, 
as  is  generally  the  case.  Up  to  30  mg.  per  liter  of 
cobalt  or  arsenic  have  been  run  without  losing  current 
efficiency,  which  averages  about  89  per  cent  of  the 
theoretical.  The  electrical  potential  averages  about 
four  volts  per  cell. 

Mr.  Mathew.son  then  pointed  out  the  high  value  of  the 
Martinez  discoveries,  which  will  mean  a  much  lower- 
cost  plant  and   the  use  of  solutions   much    higher   in 


impurities  than  has  hitherto  been  possible.  He  even 
went  so  far  as  to  say  that  the  furnace  production  of 
zinc  is  likely  soon  to  be  obsolete,  except  in  cases  where 
power  is  extremely  costly. 

In  the  test  which  took  place  during  Mr.  Smith's  visit, 
which  was  made  on  Nabob  and  Federal  ore  and  Federal 
slime,  a  recovery  of  zinc  of  87.6  per  cent,  based  on  the 
cathode  sheets  produced,  was  accomplished,  on  ore 
averaging  39  per  cent  ZnO.  Samples  of  the  cathodes 
were  passed  among  those  present;  these  samples  were 
nearly  half  an  inch  thick,  very  smooth,  and  of  excellent 
quality. 

Further  questioning  of  Mr.  Smith  brought  out  the 
following  facts :  Silica  is  precipitated  from  the  colloidal 
to  the  granular  form  by  an  exceedingly  neat  method, 
which  has  not  yet  been  patented  and  which  therefore 
could  not  be  divulged.  About  3  lb.  of  glue  is  used  in 
the  electrolyte  per  ton  of  zinc  produced.  This  makes  the 
bubbles  very  fine,  thereby  keeping  down  the  acid  mist 
and  making  the  use  of  respirators  unnecessary  in  the 
cell  room. 

When  it  was  made  known  that  the  temperature  of 
the  electrolyte  was  only  about  85  deg.  F.,  an  inquiry 
was  made  as  to  how  the  temperature  was  kept  so  low 
with  so  high  a  current  density.  Mr.  Smith  replied  that 
the  system  of  cooling  the  electrolyte  was  one  of  the 
features  of  the  installation,  and  that  this  subject  caused 
much  trouble  until  finally  solved  by  flowing  the  solution 
over  lead  troughs  in  which  lead  pipes  containing  cir- 
culating sea  water  were  imbedded.  The  electrolyte  is 
cooled  after  each  pass  through  a  cell. 

Mr.  Hixon  inquired  whether  the  use  of  glue  was  con- 
sidered particularly  novel,  to  which  Mr.  Smith  replied 
that  it  had  been  used  in  copper  refining,  then  in  lead 
refining,  and  the  natural  thing  to  do  was  to  try  it  in 
zinc  refining. 

In  the  informal  discussion  following  adjournment  it 
was  brought  out  that  manganese  dioxide  causes  no 
trouble  whatever  and  falls  from  the  anodes  as  sludge  as 
fast  as  it  collects,  so  that  they  never  require  cleaning. 
The  impurities  in  the  cathode  zinc  produced  are  too 
small  to  determine  by  ordinary  means,  and  the  metal 
averages  about  99.9  per  cent  in  purity. 


Selective  Converting  at  Clifton,  Ariz. 
In  our  issue  of  Feb.  5  an  unfortunate  error  was  made 
in  the  cut  accompanying  Mr.  Ambler's  article  under  the 
above  title.  The  recovery  of  precious  metals  shown  was 
uniformly  10  per  cent  less  than  should  have  been  the 
case.  The  illustration  as  it  should  have  appeared  is 
shown  herewith. 
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Steel  Chimneys  and  Their  Linings 
In  Copper -Smelting  Plants 

Discussion  of  A.    G.    McGregor's   Paper  Brings   Out 

Some  of  the  Reasons  Why  One  Stack  Will  Stand 

Some  Years  and  Another  Rapidly  Corrode 

IN  A  PAPER  prepared  for  the  February  meeting  of 
the  American  Institute  of  Mining  and  Metallurgical 
Engineers,  in  New  York,  by  A.  G.  McGregor,  an  ab- 
stract of  which  was  read  by  Forest  Rutherford,  the 
lining  of  steel  chimneys  in  copper-smelting  plants  is 
discussed.  Mr.  McGregor  refers  first  to  a  steel  stack 
used  for  roaster  gases  at  the  Calumet  &  Arizona  smelter 
at  Douglas.  This  was  lined  to  the  top  of  the  bell,  40  ft. 
from  the  base,  with  common  brick,  using  lime  and 
cement  mortar.  Above  this,  the  stack  was  lined  with 
building  tile  4  in.  thick.  Six  years  after  the  chimney 
was  erected,  most  of  the  tile  lining  for  125  ft.  from  the 
top  had  fallen  out  and  the  steel  shell  was  badly  corroded. 
Where  the  lining  remained  in  place,  however,  the  shell 
was  undamaged.  Many  of  the  tiles  which  had  fallen 
out  of  place  had  become  soft  or  flaky  and  crumbly; 
others  were  as  hard  as  when  placed.  These  tiles  were 
of  a  fire-clay  mixture  and  were  used  instead  of  common 
brick  on  account  of  lower  cost.  The  stack  was  repaired 
by  using  new  steel  in  the  upper  125  ft.,  and  a  41-in.  lin- 
ing of  fire  brick  was  laid  from  the  bell  to  the  top  of  the 
chimney.  Thin  mortar — water,  sodium  silicate,  and 
finely  ground  silica — was  worked  into  the  joints. 

At  the  same  plant  a  steel  chimney  lined  with  hollow 
building  tile  has  been  in  use  for  seven  years  with  no 
signs  of  deterioration,  but  in  this  case  the  gases  handled 
are  from  the  blast  furnaces  and  reverberatories,  which 
are  hotter  than  the  gases  from  the  roasting  furnaces. 

At  Cananea  a  steel  chimney  lined  with  common  brick 
has  been  used  in  connection  with  the  blast  furnaces  for 
seventeen  years.  The  chimney  has  been  cold  a  number 
of  times  for  periods  of  from  several  days  to  a  year's 
duration,  but  there  is  no  apparent  deterioration. 

The  steel  stack  at  the  smelter  of  the  United  Verde 
Copper  Co.  at  Clarkdale,  Ariz.,  has  been  in  use  for 
six  years,  with  no  signs  of  deterioration.  This  stack  is 
lined  with  common  brick  4'  in.  thick  and  handles  gases 
from  the  blast,  roaster,  and  reverberatory  furnaces  as 
well  as  the  converters. 

An  unlined  steel  chimney  at  the  Calumet  &  Arizona 
plant  at  Douglas  has  given  good  results  for  fourteen 
years,  handling  gases  from  the  blast  furnaces  and  con- 
verters. Another  steel  stack  which  is  unlined  is  at  the 
smelter  of  the  International  Smelting  Co.  at  Miami. 
This  is  used  on  gases  from  the  converter  department 
and  is  still  in  excellent  condition  after  six  years'  use. 
Other  stacks  are  also  mentioned  in  which  no  lining  seems 
to  be  necessary  when  handling  blast  furnace  and  con- 
verter gas. 

Based  on  the  examples  which  Mr.  McGregor  cites  in 
his  paper,  the  following  conclusions  are  drawn: 

Unlined  steel  chimneys  have  given  satisfactory 
service  for  long  periods  when  used  for  blast  furnace 
and  converter  gases. 

Building  tile  have  proved  unsatisfactory  for  chimney 
linings  or  for  the  construction  of  walls  for  flues  and 
duMi  chambers  where  exposed  to  roaster  furnace  gases 
or  cool  reverberatory  furnace  gases. 

Those  conclusions  ap|)ly  to  the  ordinary  conditions  in 
copper-smelting  plants,  where  waste-heat  boilers  are 
used    in    connection    with    reverberalorv    furnjiccs.    and 


where  no  particular  eflfort  is  made  to  maintain  the  gases 
at  a  high  temperature  in  the  flues,  dust  chambers,  and 
stacks. 

In  a  written  discussion  of  Mr.  McGregor's  paper, 
C.  R.  Kuzell  emphasized  the  fact  that  the  presence  of 
zinc  must  be  considered,  as  zinc  oxide  in  the  gases  would 
neutralize  acid  fumes  and  make  them  harmless,  whereas 
in  treating  ores  containing  no  zinc,  the  fumes  might 
be  very  corrosive.  He  cited  the  Clarkdale  stack  as  an 
example  and  stated  that  if  the  roaster  gases  (which 
contain  no  ZnO)  alone  were  sent  up  the  stack,  corrosion 
would  undoubtedly  take  place. 

This  phase  of  the  subject  was  also  considered  very 
important  by  E.  E.  Thum,  who  stated  his  belief  that  the 
kind  of  smoke  and  the  atmospheric  conditions  were  the 
controlling  factors.  He  could  not  understand  why  the 
reverberatory  stack  mentioned  by  Mr.  McGregor  should 
give  way  in  one  part  and  not  in  another.  The  cor- 
rosiveness  of  converter  gases  as  well  as  roaster  gases 
was  also  emphasized.  Mr.  Thum  then  dwelt  on  the  im- 
portance of  considering  the  amount  of  the  fuming  con- 
stituents of  ores  and  requested  that  some  one  give  more 
data  as  to  the  fundamental  causes  rather  than  a  bare 
statement  of  results  as  had  been  made  in  the  paper  read. 

The  Copper  Queen  stack  at  Douglas  was  then  further 
discussed  by  Mr.  Rutherford,  who  was  formerly  in 
charge  of  that  plant.  This  stack,  said  Mr.  Rutherford, 
had  been  kept  hot  for  fourteen  years,  and  he  felt  that 
this  was  the  secret  of  its  long  life.  In  ease  of  a  sti'ike 
or  close-down,  arrangements  had  been  made  to  build  a 
fire  in  the  base  of  the  stack  to  keep  it  warm.  The  use 
of  a  lime  mortar,  with  cement,  in  building  a  tile  dust 
chamber  was  described.  This  was  not  at  all  successful, 
for  the  CaSO,  formed  by  the  action  of  the  SO,  in  the 
gas  on  the  lime  swelled  to  about  twice  the  original 
volume  of  the  mortar  and  broke  down  the  lining.  The 
Calumet  &  Arizona  company  had  had  the  same  trouble. 

The  importance  of  relative  humidity  and  stack  tem- 
peratures was  pointed  out  by  II.  Hixon.  The  tempera- 
ture must  at  all  times  be  kept  above  the  condensation 
point.  Following  out  this  reasoning,  he  explained  the 
corrosion  of  a  stack  in  spots  l)y  the  presence  of  eddy 
currents  in  certain  places  which  became  cooler  than  the 
main  volume  of  gas,  thus  allowing  condensation  to  take 
place,  from  which  corrosion  of  the  stack  resulted. 

That  some  other  factors  entered  into  the  question  was 
pointed  out  by  E.  H.  Robie,  who  siiokc  of  a  roaster  stack 
which  had  a])parently  remained  in  excellent  condition  for 
about  five  years,  whereas  the  steel  flue  leading  from  the 
roasters  to  the  stack  was  almost  totally  eaten  away. 
The  same  gases  were  present  in  each,  and  the  tempera- 
ture of  course  was  as  high  in  the  flue  as  in  the  stack. 
The  possibility  of  the  kind  of  steel  used  having  some- 
thing to  do  with  the  question  was  mentioned. 


Cottrell  Treater  at  Tooele 
A  Cottrell  treater  of  a  radically  new  design  has  been 
installed  at  the  Tooele  plant  of  the  International  Smelt- 
ing Co.  and  formed  the  subject  of  an  intero.'^ting  paper 
lead  in  abstract  at  the  New  York  meeting  of  the  A.  I. 
M.  E.  by  A.  A.  Heimrod,  the  author.  A.  B.  Young,  being 
absent. 

Fundumentally,  the  treater  is  simply  a  flue  contain- 
ing rows  of  vortical  plates,  forming  the  grounded  elec- 
trode, alternalod  with  rows  of  small  horizontal  pipes, 
forming  the  negative  elect i-ode.  with  iimpcr  provision 
underneath   for  taking  away  collected  dusl.     There  are 
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advantages  in  construction  over  the  more  cumbersome 
types,  both  the  vertical-tube  and  the  vertical-box,  par- 
ticularly in  the  elimination  of  heavy  supporting  columns 
and  massive  foundations,  giving  a  much  lower  first  cost. 
There  are  no  right-angle  turns  to  interfere  with  gas 
distribution;  consequently  there  is  greater  efficiency,  or, 
in  other  words,  a  greater  volume  of  gas  per  minute  can 
be  effectively  treated.  Another  advantage  of  the  hori- 
zontal installation  over  the  vertical  is  that  the  principle 
of  the  selective  precipitation  of  the  various  components 
of  the  dust  and  fume  as  they  pass  along  the  electric  field 
may  be  utilized.  Since  the  treater  has  been  placed  in 
operation,  the  results  have  been  quite  satisfactory,  and, 
in  many  ways,  particularly  in  regard  to  the  volume  of 
gas  that  may  be  treated,  have  greatly  exceeded  expec- 
tations. 

Following  the  reading  of  the  abstract  of  Mr.  Young's 


paper,  Mr.  Heimrod  gave  some  figures  to  show  the 
simplicity  of  the  flue-type  of  treater  as  described,  com- 
pared with  the  complex  towering  .structures  of  the  ver- 
tical type  needed  to  treat  an  equivalent  amount  of  gas. 
The  ordinary  form  of  treater  built  to  handle  about 
20,000  cu.ft.  of  gas  per  minute  at  1,000  deg.  F.  would 
require  about  thirty  tons  of  steel,  120,000  bricks  for 
lining,  and  fifteen  tons  of  interior  parts  for  the  collect- 
ing and  discharging  electrode  system. 

The  Tooele  treater  handles  dust  with  practically  no 
fume,  and  whether  this  type  would  be  successful  with  a 
large  amount  of  fume  to  separate  remains  to  be  proved. 
Fume  requires  a  much  larger  power  input:  where  3  kw. 
would  be  required  for  treating  dust  alone,  from  3.5  to 
10  would  be  necessary  where  fume  was  to  be  separated, 
the  same  treater  being  used  in  either  case.  No  further 
discussion  was  off'ered. 


Non-Metallic  Minerals  Section  Holds  First  Session 

Important  Factors  in  Talc  Milling,  Quality  of  Portland  Cement,  and  Waste  in  the  Non-Metallic 

Industries  Considered — Importance  of  Conservation  of  Waste  Products 

And  Economic  Control  of  Byproducts 


ILLUSTRATING  the  growing  importance  attached  to 
the  development  of  the  non-metallic  mineral  indus- 
tries, the  Non-Metallic  Minerals  Section  of  the  A.  L 
M.  E.  held  its  first  session  in  the  afternoon  of  Feb. 
14  under  the  chairmanship  of  Prof.  H.  Ries. 

The  first  paper  was  presented  by  Raymond  B.  Ladoo, 
and  was  entitled  "Important  Factors  in  Talc  Milling 
Efluiciency,"  a  resume  of  some  of  the  factors  which 
should  be  taken  into  account  in  the  designing  of  a  new 
talc-grinding  mill  or  in  improving  an  old  one.  The 
author  pointed  out  that  the  designing  of  talc-grinding 
plants  based  on  a  scientific  study  of  the  properties  of 
the  talc  to  be  ground  is  rarely  practiced,  but  the  value 
of  such  study  can  hardly  be  over-emphasized.  An  ex- 
ample of  this  type  of  work  was  afforded  by  a  grinding 
test  made  a  few  weeks  ago  on  a  talc  (really  pyrophyllite) 
from  North  Carolina,  at  Langley,  S.  C.  The  object  of 
the  test  was  to  find  out  if  this  type  of  talc  could  be 
successfully  ground  on  a  Raymond  roller  mill  equipped 
with  air  separation.  A  secondaiy  problem  was  to  dis- 
cover if  the  fine-grained  grit  fmostly  quartz)  found  in 
the  talc  coul'l  be  eliminated  by  air  separation.  Several 
tests  were  iu:i  with  diff'erent  adjustments  of  the  mill 
and  samples  taken  from  each  test.  Screen  tests  were 
made  on  each  sample,  using  screens  at  close  intervals, 
from  the  coarsest  particle  down  to  300  mesh,  and  a 
microscopic  examination  was  made  of  the  product  re- 
tained on  each  str.pn. 

In  addition,  analyses  are  being  made  for  total  silica 
in  each  product,  and  elutriation  tests  run  to  show  the 
amount  of  colloidal  laic  present.  From  the  data  ob- 
tained in  this  way  it  will  be  possible  to  get  a  very 
accurate  idea  of  the  distribution  of  the  silica,  the  dis- 
tribution of  the  talc,  and  the  size  and  shape  of  the  silica 
and  talc  grains  in  each  acreitn  product  from  each  test. 
With  this  information  and  with  data  as  to  the  range  of 
performance  of  grinding,  screening  and  air  .separation 
machinery  of  various  types,  it  will  be  po.ssible  to  lay  out 
intelligently  a  flow  .sheet  and  to  predict  with  fair 
accuracy  the  efficiency   which  may   be  expected.     Had 


similar  methods  of  study  been  used  in  the  design  of 
talc  mills  in  the  past,  much  money  would  have  been 
saved  and  the  general  efficiency  of  talc  mills  would  be 
much  higher. 

The  paper  pointed  out  the  lack  of  adequate  technical 
consideration  for  the  talc  industries'  milling  problems, 
and  in  the  course  of  supplementary  remarks  the  author 
stated  that  talc -milling  machinery  was  formerly  usually 
designed  by  machinery  salesmen,  but  that  nowadays 
considerable  experimentation  is  being  performed  before 
the  machinery  is  selected. 

Chairman  Ries  asked  Mr.  Ladoo  if  there  wei-e  any 
standard  specifications  for  talc,  to  which  the  reply  was 
made  that  there  were  no  definite  tests  or  specifications 
for  talc;  consumers  usually  tried  a  carload  of  talc,  and, 
finding  it  suitable,  continued  to  use  it.  Frequently  one 
carload  would  be  rejected  and  the  next  from  the  same 
shipper  accepted.  Chairman  Ries  deplored  the  lack  of 
market  standardization  in  the  industry. 

Mr.  Huntoon  and  Mr.  Ladoo  next  discussed  the  ad- 
vantages and  disadvantages  of  fibrous  talc  in  paper 
manufacture,  the  latter  contending  that  the  paper  indus- 
try's impression  regarding  the  fibrous  talc  variety  essen- 
tial was  a  myth  and  that  granular  talc  was  more  suitable. 

Mr.  Frechette  called  attention  to  the  lack  of  proper 
specifications  for  the  non-metallics  in  Canada,  and  Mr. 
Ladoo  remarked  that  talc  producers  have  not  properly 
educated  the  consumers  as  to  their  requirements  and 
that  the  method  of  dealing  in  small  unstandardized  lots 
through  brokers  had  much  to  do  with  .some  consumers' 
unsatisfactory  results  with  talc.  Mr.  Dolbear  made 
inquiry  regarding  experimentations  designed  to  remove 
grit  in  grinding  and  Mr.  Huntoon  indicated  the  impor- 
tance of  a  consideration  of  flotation  in  non-metallic 
milling. 

Supplementing  Stanparr  Portland  (^kment  Tests 

In.stead  of  reading  his  paper,  "Judging  the  Quality 
of  Portland  Cement,"  the  author,  R.  J.  Colony,  instruc- 
tor in  geology,  Columbia  University,  emphasized  certain 


February  19,  1921 


Engineering    and    Mining    Journal 


345 


statements  in  his  paper  and  furnished  lantern  slides  to 
illustrate  various  microscopical  petrographic  features  of 
Portland  cement.  Prof.  Berkey,  of  Columbia,  in  the 
discussion  of  Mr.  Colony's  article,  stated  that  the  pap)er 
endeavored  to  solve  the  problem  of  determining  whether 
a  cement  will  work  or  last  for  an  extended  period  before 
using  it.  He  pointed  out  how  valuable  it  would  be  to 
tell  beforehand  if  a  structure  built  of  portland  cement 
would  hold  up,  and  that  this  was  one  of  the  few  in- 
stances where  "recasting" — the  application  of  chemical 
analyses  to  determine  molecular  composition — was  put 
to  practical  use.  It  is  essentially  an  expert  method, 
combining  the  principles  and  use  of  petrography  and 
chemistry.  Prof.  Berkey's  conclusions  coincided  with 
those  of  Mr.  Colony. 

The  Utilization  of  Waste  in  Non-Metallic 
Industries 

In  presenting  his  paper  for  discussion  Oliver  Bowles, 
of  the  U.  S.  Bureau  of  Mines,  stated  that  the  purpose 
of  the  paper  on  "Byproduct  Expansion  in  Non-Metallic 
Mineral  Industries"  was  to  point  out  the  great  need  of 
such  development  and  some  of  the  more  important  lines 
which  it  may  follow.  Americans  have  the  reputation 
of  being  wasteful,  and  wastefulness  not  only  depletes 
resources  but  greatly  increases  the  cost  of  products  to 
the  consumer.  The  non-metallic  resources  of  the  coun- 
try are  great,  but  in  many  lines  they  are  by  no  means 
inexhaustible.  Americans  are  resourceful,  and  when 
one  commodity  is  exhausted  doubtless  some  other  will 
be  found  or  manufactured  to  take  its  place,  but  re- 
sourcefulness is  no  excuse  for  needlessly  wasting  prod- 
ucts that  now  serve  a  useful  purpose.  National  resource- 
fulness might  better  be  employed  in  finding  ways  in 
which  much  of  the  waste  from  non-metallic  mines  may 
be  put  to  useful  service. 

In  approaching  the  subject  of  byproduct  expansion  an 
outlook  beyond  the  confines  of  a  single  mining  industry 
is  essential.  Though  competition  demands  that  every 
miner  and  manufacturer  devote  his  time  and  energ>'  to 
the  successful  promotion  of  his  own  enterprise,  it  is  un- 
wise to  attempt  to  force  the  byproducts  of  certain  miner- 
als into  uses  for  which  other  minerals  are  better  adapted. 
The  disposal  of  waste  material  in  a  way  that  will  bring 
some  profit  to  the  producer  is  in  itself  no  justification 
for  such  an  enterprise  if  at  the  same  time  it  floods  the 
market  with  inferior  products  that  are  of  no  benefit  and 
may  even  work  injury  to  the  general  public.  All  prob- 
lems of  waste  utilization  should  have  in  view  the  estab- 
lishment of  industries  that  are  of  some  real  benefit  to 
the  consuming  public,  and  should  not  aim  merely  to 
give  one  mining  industry  a  boost  at  the  expense  of 
another.  F^r  example,  an  attempt  is  being  made  in 
Great  Britain  to  find  a  market  for  toilet  preparations 
made  from  pulverized  slate  obtained  from  the  waste 
heaps  in  Wales.  It  is  difTicult  to  see  in  what  respect 
slate  may  have  properties  superior  to  talc  for  such  a 
purpose,  and  if  the  slate  preparation  is  in  reality  in- 
ferior to  products  now  sold,  and  its  introduction  prom- 
ises to  open  up  no  new  and  useful  field  for  an  inferior 
product,  the  enterprise  has  no  solid  economic  l)asis  to 
justify  its  existence. 

Some  examples  of  possible  or  actual  byproduct  in- 
dustries were  referred  to  in  the  paper.  Brief  reference 
may  be  made  to  a  clay  plant  in  Miiiiicsota  that  washes 
glacial  drift  and  sells  screened  and  washed  gravel  i\»  a 
byproduct  of  n  brick  plant.  Reference  may  also  be  made 
to  the  plant  of  the  Eastern  Potash  Corporation  at  New 


Brunswick,  N.  J.,  now  nearing  completion.  This  plant 
is  designed  to  recover  potash  from  greensand,  and  to 
utilize  the  residue  for  the  manufacture  of  high-grade 
brick. 

The  Causes  of  Waste 

Mr.  Ladoo  in  a  discussion  of  Mi*.  Bowles'  paper  an- 
alyzed the  causes  of  waste  in  the  non-metalllcs.  His 
remarks  follow: 

"In  order  to  attack  this  problem  of  byproduct  expan- 
sion and  waste  elimination,  it  is  essential  to  consider 
first  some  of  the  fundamental  causes  of  waste.  Waste 
may  result  from  careless  or  improper  methods  of  min- 
ing or  subsequent  treatment;  from  inherent  imperfec- 
tions or  impurities  in  the  rock  or  ore;  from  low  market 
value  of  finished  products  or  high  cost  of  proper  treat- 
ment, resulting  in  a  low  margin  of  profit;  from  a  mis- 
taken idea  of  inexhaustibility  of  ore  reserves,  or  from 
a  demand  for  only  the  highest  grade  of  product  by  the 
consumer. 

"This  last  cause  is  one  beyond  the  control  of  the 
producer,  but  it  is  so  fundamental  that  it  deserves 
special  attention.  For  example,  until  recently  the  pot- 
tery trade  has  accepted  only  the  highest  grade  of  feld- 
spar. The  feldspar  producers  have  selected  this  grade 
of  spar  and  thrown  the  lower  grades  mixed  with  waste 
on  the  dump  in  such  a  condition  that  it  cannot  be  re- 
covered, and  the  workings  have  been  left  in  such  a  con- 
dition that  reopening  would  be  difficult.  Now  many  of 
our  deposits  of  high-grade  spar  are  exhausted,  and  the 
pottery  industry  is  learning  to  use  lower  grades.  This 
typical  case  illlustrates  the  necessity,  first,  to  educate 
the  consumer  to  study  his  industry  and  establish  stand- 
ard grades  and  tests  specifically  adapted  to  various  uses, 
rather  than  to  demand  the  highest  grades  of  raw  ma- 
terial for  all  uses;  second,  to  educate  the  producer  to 
separate  and  save  all  grades  of  material,  even  though 
of  no  present  commercial  value.  Poorer  grades  of  prod- 
uct should  be  stockpiled,  separately  from  waste,  in  such 
a  condition  that  they  may  be  ultimately  recovered  if  a 
demand  develops." 

The  great  importance  of  transportation  in  the  by- 
product expansion  of  the  non-metallics  was  brought  out 
by  W.  C.  Phalen  in  a  written  communication  in  which 
he  stressed  the  point  that  whereas  centralization  of  in- 
dustries was  practised  before  the  increases  in  rail  rates, 
decentralization  of  industry  was  now  taking  place.  As 
the  non-metallic  products  are  practically  all  of  great 
bulk,  the  element  of  transportation  costs  was  very  im- 
portant and  efforts  should  be  made  to  utilize  cheaper 
methods  of  transportation,  such  as  inland  waterways, 
canals,  and  the  like. 

Mr.  Metz  gave  an  example  of  limestone  operations, 
where  various  grades  of  products  were  efficiently  used, 
and  C.  Q.  Payne  called  attention  to  the  importance 
of  fine  grinding,  which  was  also  emphasi  ,cd  by  Mr. 
Bowles,  who  said  there  was  a  large  field  for  experimen- 
tation in  such  fine  grinding.  The  fact  tliat  often  the 
utilization  of  byproducts  depends  upon  fuuling  a  proper 
market  was  pointed  out  by  Mr.  Blossom,  who  said  that 
in  the  mamifacture  of  sand-lime  brick  from  greensand 
residues  he  knew  of  a  case  in  which  no  outlet  could  be 
found  for  the  sand-lime  brick  in  New  York  City.  Chair- 
man Hies  thought  the  disfavor  of  sand-lime  brick  was 
due  partly  to  its  color  and  weakness. 

The  meeting  was  well  attended,  and  the  discussion 
interesting.  It  is  hoped  that  an  even  greater  intere.st 
will  be  manifested  at  the  next  session. 
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Smoker  Program  Includes 
Variety  of  Stunts 

Gold  Dust  Twins  Entertain  With  Original  Number — 
Moving  Pictures  Show  Recent  Athletic  Event 

EP.  MATHEWSON,  the  w.  k.  master  of  ceremonies, 
.gave  the  ball  its  initial  roll  at  the  smoker  held  on 
Monday  evening,  and  remained,  for  the  rest  of  the  eve- 
ning, the  life  of  the  party.  This  year  this  affair  was 
held  in  the  auditorium  of  the  Engineering  Societies 
Building,  and  the  place  was  packed.  Following  Mr. 
Mathewson's  introduction  of  the  "Gold  Dust  Twins," 
Institute  members  were  given  an  opportunity  to  demon- 
strate their  vocal  abilities,  in  which  particular  they 
acquitted  themselves  with  considerable  credit.  Some  of 
the  members,  with  the  assistance  of  a  bona  fide  pro- 
fessor of  the  black  arts,  performed  several  feats  of 
legerdemain.  It  may  be  remarked,  in  passing,  that 
there  were  few  present  who  expressed  themselves  as 
anxious  to  engage  in  the  great  American  indoor  sport 
with  the  aforesaid  gentleman  as  an  opponent.  He  was 
clever  at  cards.  The  program  possessed  sufficient 
variety  to  please — shall  we  say  the  most  fastidious — 
for  directly  preceding  a  light  lunch  the  entertainment 
committee  staged  a  particularly  effective  and  original 
number.  With  the  present  trend  of  custom  no  affair 
is  complete  without  at  least  2,000  ft.  of  "movies."  The 
smoker  was  no  exception,  and  by  special  arrangement 
a  showing  of  the  Dempsey-Brennan  fight  pictures, 
secured  particularly  for  the  occasion,  was  given. 


Ludlow  Elected  at  Annual 
Business  Meeting 

Sessions  Held  on  Iron  and  Steel  and  Special  Addresses 
Made  by  Rice  and  Winchell 

THE  annual  business  meeting  of  the  Institute  was 
held  Tuesday  morning  at  10  o'clock,  with  Herbert 
Hoover,  president,  in  the  chair.  The  minutes  of  the 
1920  meeting  were  read  and  approved,  following  which 
Mr.  Hoover  made  a  brief  report  on  the  activities  of  the 
Institute  during  the  last  year.  The  report  of  Secretary 
Stoughton,  and  also  the  reports  of  the  membership, 
library,  and  auditors  committees,  were  read  and  ac- 
cepted. The  tellers  reported  the  proposed  slate  of 
officers  for  1021  as  elected.    These  are  as  follows: 

President,  Edwin  Ludlow;  vice-presidents,  E.  L. 
DeGoyler  and  Albert  Burch.  These  three,  together  with 
R.  V.  Norris,  VV.  O.  Mather,  George  Otis  Smith,  W.  E. 
Wrather,  and  .J.  '  .  (neenway,  were  elected  directors. 

It  was  announced  that  Walter  Lewisohn  has  offered 
a  prize  of  $1,000  for  the  best  paper  by  an   Institute 
member  on  the  uses  of  platinum.     This  offer  was  ac- 
cepted and  a  vote  of  thankn  tendered  to  Mr.  Lewisohn. 
Gkorc;k  S.  Rice  Dkcfiihks  Devastate  French 
CoAi,  Regions 

Before  a  large  attendance  of  Institute  members  at  a 
.session  in  the  morning  of  Feb.  15,  presided  over  by 
Herbert  Hoover,  George  S.  Rice,  chief  engineer  of  the 
U.  S.  Bureau  of  Mines,  gave  an  illustrated  lecture  cov- 
ering his  observationH  of  the  devastated  coal  mines  of 
France  and  their  rehabilitation.  First  .sketching  the 
geographical  and   geological    relation   of  the   numerous 


European  coal  fields,  Mr.  Rice  then  illustrated  by  means 
of  lantern  slides  the  statistical  position  of  European 
nations  prior  to  and  after  the  war.  Sub.sequent  slides 
vividly  brought  out  the  tremendous  and  utter  destruc- 
tion of  magnificent  French  coal  mining  plants,  much  of 
it  being  the  result  of  deliberate  and  wanton  destructive 
calculations  as  vvell  as  the  effect  of  battle  fire.  Elaborate 
coal  plants  were  shown  in  photographs  as  they  appeared 
before  the  war  and  at  the  conclusion  of  hostilities. 

The  lantern  slides  indicated  the  great  task  that  must 
be  faced  in  rehabilitating  the  destroyed  areas,  and  in 
unwatering  the  flooded  mines,  erecting  new  surface 
equipment,  and  supplying  adequate  housing  facilities  for 
the  workmen.  Mr.  Rice  also  pointed  out  how,  through 
a  cementation  process,  some  of  the  partly  destroyed 
shafts  were  being  repaired.  There  was  no  discussion  of 
the  lecture. 

H.  V.  Winchell  next  read  a  paper  entitled  "Geology  of 
Pachuca  and  El  Oro,"  in  which  he  outlined  his  views 
on  the  origin  of  the  mineral  deposits  of  this  important 
Mexican  mining  district.  There  was  no  oral  discussion 
of  his  paper. 

Simultaneously  were  held  the  Iron  and  Steel  session, 
with  J.  W.  Richards  as  chairman,  and  the  Institute  of 
Metals  division,  over  which  William  H.  Bassett  pre- 
sided. At  the  former  the  following  papers  were  pre- 
sented: "Measurement  of  Blast-Furnace  Gas,"  by  D.  L. 
Ward  and  R.  S.  Reed;  "Importance  of  Hardness  of 
Blast-Fumace  Coke,"  by  Owen  R.  Rice;  "Manufacture 
of  Ferromanganese  in  the  Electric  Furance,"  by  R.  M. 
Keeney  and  Jay  Lonergan,  and  "Electric  Furnace  in  the 
Iron  Foundry,"  by  Richard  Moldenke.  The  Institute  of 
Metals  division  meeting  included  two  papers:  "Effect 
of  Temperature,  Deformation,  Grain  Size,  and  Rate  of 
Loading  on  the  Mechanical  Properties  of  Metals,"  by 
W.  P.  Sykes,  and  "Artillery  Cartridge  Cases,"  by  J. 
Burns  Reed  and  S.  Tour. 

Tuesday  Afternoon  Meeting 

At  the  session  on  Coal  held  Tuesday  afternoon,  with 
R.  V.  Norris  presiding,  several  papers  which  were  of 
interest  were  presented,  and  these  were  followed  by 
discussions.     The  papers  were  as  follows: 

Alaskan  Coal  Fields.     By  George  Watkin  Evans. 

Mine  Water  Neutralizing  Plant  at  Cahiment  Mine.  By 
L.  D.  Tracy. 

Run-off  and  Mine  Drainage.  By  Howard  N.  Eavenson. 

Skip  Hoisting  for  Coal  Mines.  By  Andrews  Allen 
and  J.  A.  Garcia. 

Coal  Pillar  Drawing  Methods  in  Europe.  By  George 
S.  Rice. 

Report  and  Suggestions  of  Committee  on  Standard 
System  of  Accounting  and  Analysis  of  Cost  of  Produc- 
tion, National  Coal  Association. 

Pillar  Drawing  in  Thick  Coal  Seams.  By  G.  B.  Pryde 
and  R.  A.  Magraw. 

A  simultaneous  session  was  held  on  Iron  and  Steel, 
with  A.  A.  Stevenson  presiding,  the  papers  being  as 
follows : 

Nitrogen  in  Sled  and  Erosion  of  Guns.  By  H.  E. 
Wheeler. 

Static  and  Dynamic  Tension  Tests  on  Nickel  Steel. 
By  J.  J.  Thomas  and  J.  H.  Nead. 

Surface  Changes  of  Carbon  Steels  Heated  in  Vacuo. 
By  E.  H.  Hemingway  and  G.  R.  Ensminger. 

Chemical  E(iuilil)riuni  Between',  Iron,  Carbon  and 
Oxygen.    By  A.  Matsubara. 
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Molybdenum  Steels.    By  John  A.  Mathews. 

These  two  meetings  concluded  the  afternoon  sessions 
the  meeting  on  Industrial  Eelations  having  been  post- 
poned until  the  following  day. 

In  the  evening  an  entertainment,  followed  bv  dancing 
was  given  at  headquarters. 
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Heat  Treatment  of  Drill  Steel 
of  Absorbing  Interest 

Session  Approves  Resolution  To  Urge  Research  Work 
in  Drill  Steel  by  Engineering  Societies 

THE  comparatively  large  attendance  at  the  metal- 
lurgical session  on  the  morning  of  Feb  16  at 
which  heat  treatment  of  drill  steel  was  discussed  gave 
evidence  of  the  importance  of  the  subject.  B.  F  Till- 
ton,  of  the  New  Jersey  Zinc  Co.,  presided.  An  effort 
was  made  to  consider  the  various  phases  of  the  subject 
m  a  systematic  manner,  questions  being  taken  up  under 
the  following  heads :  (  D  study  of  steels  which  give  the 
greatest  service  before  failure  by  breakage  of  drill  steel  • 
(2)  maximum  service  which  might  be  expected-  (3) 
mechanics  of  failure;  (4)  methods  of  machine  devel- 
opment for  accelerated  tests;  (5)  correlation  of  field 
tests  with  accelerated  laboratory  tests;  and  (6)  reclama- 
tion of  depreciated  drill  steels.  The  first  four  sub- 
divisions cited  were  covered  by  the  papers  presented  at 
the    morning    session. 

Francis   B.    Foley,    of   the   U.    S.    Bureau    of   Mines 

attempted  to  show  the  causes  of  the  breakage  of  drill 

steel  by  means  of  data  and  charts  covering  tests  made 

t      w  ^^\^^^^^y  Zinc  Co.     Mr.  Foley  was  followed 

by    W     Hoffman,    metallurgist    of    the    Colonial    Steel 

Co.,  who  said,   in  the  course  of  his  remarks,  that  in 

buying  steel  more  attention  was  usuallv  paid  to  price 

than  to  quality.     He  emphasized  the  need  for  selecting 

the  proper  grade  of  steel.     This  is  the  age  of  highlv 

specialized  steels  and  complex  alloys,  said  Mr.  Hoff-man 

Charles    M.    Brown,    vice-president    of    the    Colonial 

bteel  Co.,  was  the  next  speaker.     In  discussing  steels 

that  give  the  greatest  service  before  failure,  Mr.  Brown 

said  that  the  cruciform  section  so  commonlv  used  i^  the 

poorest  of  all.  owing  to  the  comparatively  small  amount 

of  metal  in  it  and  to  the  injury  that  the  bit  undergoes 

in  the  process  of  forging.     Many  companies,  he  said. 

have  substituted  the  quarter  octagon  section.     He  ex- 

pre.ssed  the  opinion  that  mining  companies  would  largelv 

abandon    the    cruciform    section    within    the    next    few 

years.     Chemical  analysis  must  not  be  relied  upon  too 

far.  said   Mr.  Brown.     CJood   material  and  experienced 

workmen   are   required    in    the   making   of  good   steel. 

The  speaker  concluded  by  outlining  the  points  that  it 

18  nece.s.sary  to  observe  to  obtain  the  maximum  service 

of   steel. 

The  essentials  of  an  ideal  drill  steel  were  defined  bv 
^rank  K.ngdon.  of  the  Sullivan  Machinery  Co..  in  his 
Paper^  He  .said  that  all  is  not  being  done  bv  steel 
manufacturers  that  could  be  done,  but  that  it  is  useless 
toattempt  to  do  more  when  heat  treatment  is  not  prop- 
<?ny  practiced. 

sea^I°7-  '*"!  '"•""'••^''i""  •"'t^Tted.  Van.  H.  Manning,  re- 
ZI2l\i'?  u'  "^  ^'^^  American  FMroleum  Institute. 
rp«H      Tu  ?"•"*""    "P'"-"^e    a    resolution    that    he 

reaa.  This  urged  that  the  directors  of  the  A  I  M  K 
"Ppoint   a    board   to   engage    in    n-s.-anh    work    in    drill 


steel,  and  that  this  research  be  participated  in  by  all 
societies  interested,  the  societies  being  enumerated. '  The 
resolution  was  approved  unanimously. 

The  discussion  that  followed  was  brief  and  was 
engaged  in  by  Dr.  Burgess,  of  the  U.  S.  Bureau  of 
Standards;  Prof.  J.  W.  Richards,  of  Lehigh  Universitv 
Dorsey  A.  Lyon,  of  the  U.  S.  Bureau  of  Mines;  Prof' 
Moore,  of  the  University  of  Illinois;  Mr.  Hoffman  J  H 
Parker,  and  C.  E.  Julihn.  '    '     ' 

Prof.  Richards  pointed  out  that  cleavage  planes  in 
minerals  are  developed  by  pressure  and  suggested  that 
possibly  the  so-called  crj-stallization  was  similarlv  caused 
by  impact.  Dr.  Lyon  said  that  the  Bureau's  'interest 
in  the  subject  was  that  it  seeks  to  prevent  waste,  and  in 
lowering  mining  costs  it  is,  directly  or  indirectlv  pre- 
venting waste. 

Prof.  Moore  discussed  the  fatigue  of  metals.  He  said 
that  he  felt  that  it  has  been  conclusively  shown  that 
steel  subjected  to  prolonged  stress  of  a  certain  kind  will 
fail  at  some  point  that  bears  no  relation  to  the  elastic 
limit.  He  gave  three  definitions  of  fatigue:  Fir«t  the 
old  theory  that  it  is  due  to  crystallization;  second. 'that 
under  repeated  stress  some  inherent  property  of  the 
niineral  changes  its  elastic  limit;  and  third,  that  it  is 
the  gradual  spread  of  damage  from  some  point  of  pre- 
vious injury  or  overstrain.  Prof.  Moore  said  he  had 
come  across  no  case  that  could  not  be  so  explained. 

Women's  Auxiliary  Reports 
Excellent  Progress 


New  Sections  Organized  and  Increased  Membership 
Shown— Announcement  Made  of  First 
Scholarship  To  Be  Awarded 
^"pHE  Women's  Auxiliary  of  the  Institute  held  its  fifth 
X  annual  meeting  in  the  Directors'  Room  on  Wednes- 
day   morning    at     10.30.      This    meeting    followed    a 
short  session  of  the  New  York  Section  of  the  Women's 
Auxiliary    of  which  Mrs.  W.   Y.  Westervelt   has  been 
director  for  the  last  year,  at  which  the  announcement 
was  made  of  the  result  of  the  elections  in  the  New  York 
Section  for  the  coming  year.    The  program  included  the 
minutes  of  la.st  annual  meeting ;   reports  of  the  president 
treasurer,   educational   committee,   and   those   from   the 
Anaconda.    Butte.    California.    Denver.    New    York.    St. 
Loui.s,   I'tah,  and  Canadian  sections. 

The  reports  were  most  interesting  and  showed  excel- 
lent work  on  the  part  of  all  the  .sections.  Mrs  Tyrrell 
of  Toronto,  reports  the  organization  of  a  branch  of  the 
Women's  Auxiliary  in  Toronto.  The  New  York  Section 
reported  the  growth  of  a  large  increase  in  its  member- 
ship, due  to  splendid  work  by  its  committees,  and  the 
Women's  Auxiliary  as  a  whole  finds  its  increa.se  in 
membership  this  year  more  than  36  per  cent. 

Mr.s  Hoover  in  acTopting  the  appointment  as  chair- 
man of  the  new  Membership  Committee  sjv.ke  with  con- 
vincing interest.  The  meeting  closed  with  an  address 
by  1  rof.  James  F.  Kemp,  who  spoke  of  the  fundamental 
need.s  m  education  in  the  profession  of  mining 
engineers,  a  subject  of  peculiar  interest  at  this  time, 
owmg  to  the  fact  that  the  work  of  the  Women's 
Auxiliary  is  to  rai.se  a  fund  for  .scholarships  in  schools 
of  engineering.  The  first  scholarship,  announced  at  this 
meeting,  goes  to  James  Chrystie  of  Ana.onda.  Mont. 
The  meeting  was  largely  attended. 
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Moving  Pictures  Shown  of  Sulphur 

and  Asbestos  Mining  and 

Steel  Manufacture 

On  the  afternoon  of  Feb.  16,  before  several  hundred 
Institute  members,  motion  pictures  covering  the  pro- 
duction of  sulphur,  the  mining  and  preparation  of 
asbestos  and  the  manufacture  of  steel  were  shown. 
Director  Bain  of  the  U.  S.  Bureau  of  Mines  made  a  few 
introductory  remarks  and  stated  that  the  pictures  had 
been  prepared  with  the  co-operation  of  companies  in- 
terested in  the  production  of  each  of  these  minerals 
and  metals,  and  that  they  were  for  public  distribution, 
being  prepared  with  the  purpose  of  correctly  presenting 
authentic  pictorial  information  about  the  recoverj'  of 
minerals  and  metals  from  their  ores  and  their  trans- 
formation into  the  finished  article.  All  of  the  films  were 
prepared  under  the  direct  supervision  of  M.  F.  Leopold. 

The  first  set  of  motion  pictures  shown  was  taken  in 
co-operation  with  the  Texas-Gulf  Sulphur  Co.  in  its 
Louisiana  sulphur  fields. 

The  American  Rolling  Mill  Co.,  of  Middletown,  Ohio, 
co-operated  in  the  next  picture,  which  presented  the 
making  of  openhearth  steel  and  its  subsequent  manu- 
facture into  rolled  sheets. 

Asbestos  mining  and  the  manufacture  of  asbestos 
goods  was  the  next  subject,  in  which  the  H.  W.  Johns- 
Manville  Co.  co-operated.  The  Arizona  asbestos  prop- 
erty of  the  company  at  Chrysotile  was  pictured  and 
disclosed  the  comparatively  primitive  methods  of  min- 
ing and  transportation  by  burros  that  still  have  to  be 
used.  The  Quebec  properties  of  the  company,  which 
were  next  shown,  furnished  a  decided  contrast  with 
their  extensive  and  up-to-date  open-pit  mining  operation. 


Origin  of  Gulf  Salt  Domes  Considered 

The  session  on  Petroleum  and  Gas  was  well  attended. 
Valentin  R.  Garfias  gave  an  abstract  of  an  excellent 
paper,  "Principles  Governing  Mexican  Taxation  of 
Petroleum,"  but,  for  some  reason  or  other,  there  was  no 
discussion,  although  Ralph  Arnold,  the  chairman  of 
the  meeting,  called  particular  attention  to  the  fact  that 
the  paper  warranted  such.  Arthur  Knapp's  paper, 
"Modified  Oil-Well  Depletion,"  occasioned  some  slight 
discussion  from  R.  H.  Johnson,  who  stated  that  data  in 
tabular  form  are  of  value  if  the  executive  is  not  inter- 
ested in  curves. 

"Barrel-Day  Values,"  a  paper  by  G.  H.  Alvey  and 
A.  W.  Foster,  was  read  by  Mr.  Alvey.  In  a  discussion 
of  this  paper  R.  H.  Johnson  expressed  the  opinion  that 
the  barrel-day  value  was  open  to  objections  and  was 
dangerous  with  business  men,  who  failed  to  appreciate 
the  value  of  the  variables  that  should  be  considered. 
Mr.  Arnold  spoke  briefly  in  favor  of  the  efforts  to  place 
the  oil  business  on  an  exact  basis.  W.  G.  Matteson 
"started  something"  with  his  paper,  "Secondary  In- 
trusive Origin  of  Gulf  Coastal  Plain  Salt  Domes," 
which  he  delivered  in  abstract. 

E.  Coste  took  exception  to  the  opinion  regarding  Mr. 
Matteson's  theory  of  the  origin  of  the  salt  brines  and 
said  that  it  seemed  impos.sible  to  conclude  that  there 
was  a  leaching  of  the  hydrocarbons.  Kirby  Thomas 
advanced  the  opinion  that  .'sufficient  attention  had  not 
been  paid  to  the  invesllKations  of  the  sulphur  com- 
panies in  the  Texas  fields  in  consideration  of  the  origin 
of  the  salt  domes. 

Frederick  G.  Clapp  stated  that  several  theories  should 


be  advanced  before  the  acceptance  of  such  a  one  as 
that  presented  by  Mr.  Matteson.  E.  L.  DeGolyer  stated 
that  Mr.  Matteson's  paper  was  too  positive.  It  is  his 
belief  that  the  Gulf  Coast  district  is  a  poor  region  in 
which  to  study  salt  domes  and  that  the  sulphur  mines 
offer  better  opportunity. 

H.  Hixon  spoke  briefly  on  the  increase  of  temperature 
with  depth,  and  offered  the  theory  that  intense  pres- 
sures produced  a  condition  whereby  the  crust  or  dome 
floated  on  a  gaseous  core.  Frederick  G.  Clapp  read  an 
abstract  of  the  paper  "Isostatic  Adjustments  on  a  Minor 
Scale  in  Their  Relation  to  Oil  Domes,"  by  M.  Albertson. 

David  B.  Reger  gave  an  abstract  of  his  paper,  "Car- 
bon Ratios  of  Coals  in  West  Virginia  Oil  Fields,"  in 
which  he  draws  attention  to  the  use  of  isocarbs  in 
determining  the  boundaries  of  possible  oil  deposits,  the 
isocarb  being  a  line  showing  an  equal  fixed-carbon  per- 
percentage. 

By  invitation,  a  special  paper  by  Mowry  Bates  and 
Bernard  H.  Lasky  was  given  in  abstract  by  Mr.  Lasky 
and  illustrated  with  slides.  This  paper  covered  a  com- 
plete record  from  1912  to  1920  of  the  production,  con- 
sumption, prices,  costs,  and  wells  drilled  in  the  mid- 
continent  field. 

A  continuation  of  the  morning  session  on  "Breakage 
and  Heat  Treatment  of  Drill  Steel,"  was  held  in  the 
afternoon,  with  B.  F.  Tillson  presiding.  Papers  were 
presented  by  Messrs.  Sturtevant  and  Gilman,  and  by 
Dr.  Burrows.  Mr.  Gilman's  paper  was  particularly 
enlightening,  inasmuch  as  he  presented  actual  speci- 
mens of  heat-treated  steel  and  explained  in  detail  the 
conditions  under  which  they  had  been  considered. 


Efficiency  of  Workmen  Discussed 
in  Industrial  Session 

The  session  on  Industrial  Relations,  originally  sched- 
uled for  Tuesday  afternoon,  was  presided  over  by  Robert 
Linton.  Two  papers,  "The  Health  of  the  Underground 
Worker,"  by  A.  J.  Lanza,  and  "Dust  Ventilation  Studies 
in  Metal  Mines,"  by  Daniel  Harrington,  were  presented, 
following  which  a  symposium  on  employment  problems 
was  held.  J.  Parke  Channing  read  a  paper  by  J.  N. 
Houser,  of  the  Service  Department  of  the  Tennessee 
Copper  Co.,  and  a  paper  was  also  presented  by  S.  R. 
Rectanus,  both  of  these  dealing  with  the  hiring  and 
placing  of  men.  It  was  stated  in  a  communication  by 
S.  Rolle  that  in  1917  the  hiring  and  firing  of  men  at 
North  Butte  by  the  bosses  was  discontinued  and  the 
same  placed  in  the  hands  of  the  labor  department.  An- 
other letter  from  E.  A.  Hewitt,  superintendent  of  the 
Consolidated  Coppermines  Co.,  stated  that  the  labor  cost 
was  the  largest  item  of  the  total  expense  and  yet  many 
metal  mining  companies  are  unwilling  to  spend  anything 
in  this  direction.  The  discussion  following  was  opened 
by  Mr.  Channing,  who  .stated  that  two  employment 
bureaus  with  which  he  was  familiar  had  been  very  suc- 
cessful. It  was  a  question  in  his  mind  whether  mining 
.school  graduates  or  practical  men  made  the  best  fore- 
men. Another  speaker  urged  that  it  was  essential  to 
teach  the  foremen  the  policies  of  the  company  and  that 
time  spent  in  their  education  was  well  worth  while.  A 
letter  was  read  by  Mr.  Rolle  on  open-shop  conditions  in 
the  Joplin  district.  This  stated  that  no  colored  labor 
was  employed  and  very  little  foreign;  the  men  were 
free  at  all  times  to  consult  the  foremen,  and  operators 
preferred  a  shortage  of  labor  to  the  complexities  of 
foreign  help. 
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Annual  Banquet  at  Waldorf 
A  Success 

Herbert  Hoover  and  Edwin  Ludlow  Only  Speakers 

— W.  L.  Saunders,  Toastmaster — Dinner 

Followed  by  Dance 

THE  annual  banquet  at  the  Waldorf-Astoria  on 
Wednesday  evening  was  most  successful  from  every 
point  of  view.  It  is  estimated  that  fully  500  people 
were  present.  A  most  pleasing  feature  was  that  the 
toastmaster,  W.  L.  Saunders,  introduced  but  two  speak- 
ers, the  retiring  president,  Mr.  Hoover,  and  his  suc- 
cessor, Mr.  Ludlow.  This  program,  so  thoughtfully 
prepared  by  the  dinner  committee,  won  for  the  latter 
kinder  thoughts  than  any  other  procedure  on  their  part 
could  have  done.  As  is  well  known,  Mr.  Saunders  is 
a  modern  Joe  Miller,  and  he  drew  liberally  on  his  fund 
of  jests  and  stories  in  introducing  Mr.  Hoover,  though, 
as  for  that  matter,  the  latter  needed  no  introduction. 
Mr.  Hoover's  address  was  short.  He  outlined  the 
growth  of  the  Institute  and  pointed  out  that  it  had 
gained  more  new  members  in  the  past  year  than  ever 
before  in  its  history.  He  drew  attention  to  the  finan- 
cial position  of  the  society  and  deprecatingly  referred 
to  recent  criticism  in  San  Francisco  to  the  effect  that 
the  officers  were  not  pursuing  the  right  financial  course. 


An  increase  in  dues  to  an  amount  comparable  with 
that  charged  by  some  of  the  other  great  national 
societies  had  been  contemplated.  It  had  also  been  pro- 
posed, said  he,  to  make  the  dues  higher  in  the  New 
York  district  than  elsewhere,  in  view  of  the  greater 
advantages  enjoyed  by  members  here.  This,  however, 
had  been  considered  inadvisable. 

The  work  of  the  Near  East  Relief  was  touched  upon 
briefly,  at  the  request  of  some  of  Mr.  Hoover's  friends. 
The  entire  $33,000,000  needed  for  European  relief  would 
be  subscribed  by  the  end  of  February,  he  stated,  say- 
ing, "I  know  that  you  will  be  glad  to  hear  that  twenty- 
eight  states  have  already  oversubscribed  their  quota." 

A  ballad  lauding  the  achievements  of  Mr.  Ludlow, 
reminiscent  of  the  adventures  of  Phoebe  Snow  on  the 
Road  of  Anthracite,  was  recited  by  Mr.  Saunders  in 
introducing  the  incoming  president.  The  toastmaster's 
efforts  were  rewarded  with  liberal  applause. 

Among  the  distinguished  guests  at  the  head  table  was 
Dr.  Henry  S.  Drinker,  the  retiring  president  of  Lehigh 
University  and  one  of  the  founders  of  the  Institute. 
Dr.  Drinker  i-eceived  an  ovation  when  his  presence  was 
alluded  to  by  the  toastmaster. 

Following  the  dinner  a  dance  was  given,  which  was 
attended  by  the  majority  of  those  present.  Altogether, 
the  evening  was  one  of  which  those  who  were  present 
will  have  many  pleasant  recollections. 


Address  of  President  Edwin  Ludlo-w  at  the  Dinner 
Of  the  A.  I.  M.  E.  on  Feb.  16,  1921 


I  DEEPLY  APPRECIATE  the  honor  which  has  been 
conferred  upon  me  by  my  election  to  the  presidency 
of  this  Institute,  as  I  feel  that  it  is  the  highest 
honor  any  engineer  can  receive;  and  I  also  feel  that 
I  am  especially  fortunate  in  being  called  to  take  the 
presidency  in  the  year  following  Mr.  Hoover,  as  I  may 
be  enabled  in  that  way  to  carry  on  the  work  which  he 
has  initiated. 

The  constructive  work  that  Mr.  Hoover  has  inaugu- 
rated during  the  last  year  has  been  of  inestimable  benefit 
in  bringing  not  only  thi.s  Institute  but  the  entire  engi- 
neering profession  into  a  place  in  the  public  esteem  to 
a  degree  which  it  had  never  before  occupied.  This  work 
Mr.  Hoover  will  now  carry  on  in  the  broader  field  of 
the  Federated  Engineering  Societies,  of  which  he  is 
president.  Through  that  organization  the  engineers 
of  this  country,  in  all  branches  of  the  profession,  will 
be  welded  into  one  compact  body  reaching  from  the 
Atlantic  to  the  Pacific,  making  the  united  engineering 
profession  a  power  for  maintaining  American  ideals 
and  standards  throughout  the  land. 

The  engineering  profession  has  never  as  a  whole 
occupied  its  proper  i)lace  in  civic  life,  but  through  this 
organization  the  engineers  will  have  the  opportunity  to 
take  a  greater  interest  and  a  more  authoritative  posi- 
tion, not  only  in  the  affairs  of  the  nation  i)ut  in  the  civic 
affairs  of  the  conmninitips  within  whicli  they  reside. 
Through  the  teri-itorial  grouping  proposed  l)y  the  Fede- 
rated Engineering  Societies,  and  the  cenlr;d  control 
vested  in  (he  American  Engineering  ('ouncii,  with  its 
hend(|uartcrs  in  Washington,  they  will  have  an  oppor- 
tunity of  making  their  power  felt  as  a  unit. 


There  has  never  been  a  time  in  all  our  history  when 
sane,  conservative  influences  were  more  needed  than 
the  present,  to  advise  the  legislative  branch  of  the 
Government,  and,  if  this  opportunity  is  not  met,  the 
engineers  will  not  fulfill  their  high  duty  as  citizens  for 
which  their  education  and  experience  have  fitted  them. 

During  the  Great  War  it  became  essential  that  the 
Government  should  practically  be  under  a  dictatorship, 
and  the  power  of  the  E.xecutive  had  to  be  used  in  that 
way,  but  the  results  of  the  November  election  showed 
that  the  people  were  absolutely  determined  that  there 
should  be  no  continuation  of  that  executive  control.  The 
great  lesson  of  that  election  was  the  insistence  of  the 
people  that  representative  government  should  once  more 
prevail. 

And  another  lesson  which  that  election  taught  was 
that  the  autocratic  rules  and  regulations  of  some  of  the 
labor  unions,  with  the  dictatorial  powers  that  have  been 
assumed  by  men  who  have  worked  themselves  into 
leadership  in  these  unions,  would  no  longer  be  submitted 
to.  What  the  labor  situation  has  been  leading  to  is 
described  by  Walt  Mason  in  the  following  lines  that 
contain  more  truth  than  poetry: 

I  hired  some  honest  working  men — 
(To  find  such  men  long  leagues  I  cliaseiH 
Ti)  eonie  around  and  fix  my  den, 

Wliich  time  and  \vea(her  had  defaced. 

The  oarpontcr  nrrivcii  in  stjite; 

He  WHS  nt(ired  in  raiment  gliul; 
Mis  ((Hiring  ciir  was  simply  great, 

Kigh(  cylinders  the  blnnie  thinj;-  h:\d. 
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The  plasterer,  a  stalwart  man, 

Gave  evidence  that  he  was  flush, 
For  he  rode  in  a  fine  sedan 

Upholstered  in  the  richest  plush. 

The  painter  came,  as  he  agreed — 

A  man  of  rather  haughty  mien; 
He  used  to  drive  an  old  bay  steed, 

But  now  he  tools  a  limousine. 

The  tinsmith  came,  an  able  cuss. 
Who  labors  through  a  six-hour  day. 

And  I  admired  his  handsome  bus — 
A  Model  21  coupe. 

And  there  was  one  who  came  to  delve 
A  ditch  where  concrete  would  be  poured. 

His  wagon  was  a  Super-Twelve 

Whose  powerful  engine  chugged  and  roared. 

They  parked  their  cars  around  my  shack 
Until  the  street  both  ways  was  blocked. 

And  of  the  toiler's  burdened  back 

Throughout  the  day  they  warmly  talked. 

They  spoke  of  capital  that  sat 

In  gilded  ease  and  wore  a  grin. 
And  on  ill-gotten  gains  grew  fat 

While  honest  toil  grew  lank  and  thin. 

They  talked  all  day  of  tying  cans 

To  plutocrats  and  men  of  means. 
And  then  drove  'way  in  rich  sedans, 

Touring  cars  and  limousines. 

This  situation,  the  truth  of  which  can  be  recognized 
in  spite  of  the  exaggeration,  is  the  direct  cause  of  the 
demand  which  has  become  insistent  from  the  Atlantic 
to  the  Pacific  for  an  open  shop,  which  will  allow  labor 
to  be  paid  for  the  work  it  accomplishes,  and  be  more 
representative  of  American  ideals  and  American  organi- 
zation. 

To  the  closed  shop  can  be  directly  traced  the  ability 
of  men  of  the  Brindell  type  to  become  the  powerful 
factors  in  the  control  of  labor,  and  to  use  that  power 
to  demand  a  heavy  toll  on  all  construction,  as  has  been 
so  distinctly  brought  out  in  the  recent  investigations 
in  this  city.  Corresponding  investigations  in  other 
cities  will  undoubtedly  develop  more  Brindells. 

The  country  demands  not  the  elimination  of  all  unions, 
but  the  restoration  to  labor  of  the  right  to  receive 
wages  based  on  ability  and  industry,  and  not  a  minimum 
of  work  for  a  maximum  of  pay.  The  union  rules,  put- 
ting the  good  and  the  poor  workmen  on  an  equality, 
violate  all  the  principles  that  have  built  up  this  nation. 
To  restore  the  efficiency  and  ambition  of  labor  it  is 
necessary  for  the  employer  to  be  able  to  deal  directly 
with  his  employees,  and  not  through  some  outsider  who 
knows  nothing  of  the  local  conditions  and  who  has  a 
direct  intere.st  in  keeping  employer  and  employee  as  far 
apart  as  possible,  to  preserve  his  own  power. 

Some  of  the  largest  organizations,  such  as  the  Bethle- 
hem Steel  Co.,  have  adopted  a  representative  form  of 
government  in  their  shops  by  which  there  is  one  dele- 
gate elected  for  each  300  employees,  who  sits  on  a  board 
and  is  able  to  voice  any  complaints  of  the  men  in  his 
division.  In  such  plants  the  employee  does  not  need  to 
call  in  the  help  of  oulsider.s. 

In  the  anthracite  industry  the  operators  and  the 
miners  went  into  a  joint  meeting  for  the  arranging  of 


a  new  contract  on  the  ninth  of  March,  last  year,  and 
were  almost  continuously  in  session  for  the  following 
six  months.  There  was  hardly  a  time  during  that 
period  when  a  new  scale  could  not  have  been  arranged, 
if  the  operators  had  been  willing  to  grant  the  demand 
for  a  closed  shop,  but  it  is  to  their  credit — and  speaks 
well  for  their  tact  and  patience — that  they  were  able  to 
carry  on  those  negotiations  and  bring  them  to  a  success- 
ful conclusion  without  a  general  strike  and  without 
granting  the  closed  shop. 

A  clear  definition  of  the  open  shop  was  given  by  the 
Anthracite  Commission  appointed  by  President  Roose- 
velt in  1902,  in  the  following  words : 

"The  commission  adjudges  and  awards:  That  no 
person  shall  be  refused  employment,  or  in  any  way 
discriminated  against  on  account  of  membership  or  non- 
membership  in  any  labor  organization;  and  that  there 
shall  be  no  discrimination  against  or  interference  with 
any  employee  who  is  not  a  member  of  any  labor  organi- 
zation by  members  of  such  organization." 

This  clause  has  been  repeated  in  every  contract  made 
between  the  anthracite  miners  and  the  operators  since 
1902,  and  during  that  time  there  has  been  no  protracted 
strike.  This  is  in  sharp  contrast  with  the  bituminous 
field  and  its  closed  shop,  where  strikes  have  been  called, 
in  violation  of  contracts  and  irrespective  of  agreements, 
at  seasons  when  it  was  thought  coal  was  so  necessary 
that  the  extortionate  demands  would  have  to  be  granted. 

The  greatest  problem  of  the  reconstruction  which  is 
now  going  on  is  the  adjustment  of  wages  and  working 
conditions.  The  country  cannot  be  brought  back  to  a 
normal  productive  basis  until  labor  is  once  more  as 
efficient  as  before  the  war,  and  the  point  of  view  of  the 
producers  must  once  more  be  turned  to  their  cost  and 
efficiency  sTieets  instead  of  to  their  balance  sheets. 

The  brunt  of  this  work  falls  on  you  engineers,  who 
are  on  the  firing  line,  with  the  demand  of  your  board 
of  directors,  on  one  hand,  to  reduce  costs,  and,  on  the 
other  hand,  the  threat  of  your  labor  that  if  there  is 
any  reduction  in  wages  a  strike  will  be  called.  On  your 
tact  and  good  judgment  to  tide  over  this  period  and  to 
effect  such  adjustments  as  are  necessary  to  restore  out- 
put and  reduce  costs  to  a  normal  figure,  and  to  do  this 
without  the  disorganization  which  would  come  from 
long  and  protracted  strikes,  the  prosperity  of  the  coun- 
try depends.  Your  problem  is  a  hard  one,  and  the 
united  engineering  profession,  as  well  as  the  business 
men  of  the  whole  country,  wish  you  the  best  of  success. 


Edwin  Ludlow 

EDWIN  LUDLOW,  the  incoming  president  of  the 
Institute,  has  a  reputation  in  mining  commen- 
surate with  that  which  his  eminent  brothers. 
Admiral  Ludlow  and  General  Ludlow,  had  in  their 
spheres  of  engineering  activity,"  said  R.  V.  Norris  the 
other  day. 

"Affectionately  known  as  the  'baby  superintendent' 
in  Shamokin,  Pa.,  shortly  after  his  graduation  from 
the  Columbia  School  of  Mines,  in  the  class  of  1879,  he 
has  spent  a  life  time  in  coal  mining,  generally  as  operat- 
ing executive,  his  experience  beginning  and  ending  in 
anthracite  work,  but  lieing  largely  in  the  then  Indian 
Territory,  IWexico,  and  West  Virginia. 

"As  to  his  ability  as  an  engineer,  his  mine  workings 
and  plants  were  of  the  highest  grade,   the  work  of  a 
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leader  in  engineering  practice.  As  an  organizer  and 
executive  he  has  ably  and  successfully  filled  great  posi- 
tions. In  these,  and  as  first  vice-president  of  the 
Institute,  he  has  demonstrated  his  capacity  for  the 
titular  leadership  of  his  profession. 

"I  predict  an  administration  notable  for  constructive 
progress  attained  by  wise  consideration  of  his  associates 
and  unselfish  devotion  to  the  duties  of  his  office." 

No  one  in  the  Institute  or  vfithout  is  better  qualified 
to  speak  of  its  new  president  and  what  he  has  accom- 
plished than  Mr.  Norris.  The  mining  engineer  engaged 
in  coal  work  has  much  in  common  with  his  brother  who 
is  concerned  with  the  winning  of  the  metals  and  the 
various  non-metallics  other  than  coal,  but  the  two  do 
not  often  meet  except  through  the  medium  of  the 
A.  I.  M.  E.  Mr.  Ludlow  needs  no  introduction  to  the 
profession  at  large,  which  has  come  to  feel  on  familiar 
terms  with  him  as  an  officer  of  the  Institute,  and  the 
organization  is  to  be  congratulated  that  in  picking  a 
coal-mining  engineer  to  lead  it  during  the  coming  year 
its  choice  fell  on  him. 

Mr.  Ludlow  was  born  at  Oakdale,  N.  Y.,  on  Long 
Island,  in  1858,  and  upon  his  graduation  from  Columbia 
took  service  as  a  civilian  with  the  United  States 
Engineering  Corps  under  General  William  Ludlow,  his 
brother.  His  first  work  included  river  and  harbor 
surveying  on  the  New  Jersey  coast,  and  within  two 
years  he  had  acquired  sufficient  experience  to  take 
charge  of  the  department's  hydrographic  work,  which 
was  the  highest  position  in  the  service  that  was  then 
open  to  civilians.  In  1881  he  gave  this  up  for  some- 
thing more  adventurous  in  Mexico,  and  with  two  other 
engineers  engaged  on  the  reconnaissance  of  the  Mexican 
National  R.  R.  from  Laredo,  Tex.,  to  Mexico  City.  The 
party,  which  had  one  servant  and  one  pack  animal,  took 
eight  months  to  cover  the  eight  hundred  miles,  and  its 
members  reached  their  destination  only  to  find  the 
company  in  such  financial  straits  that  their  work  was 
discontinued. 

This  seeming  misfortune  resulted  in  Mr.  Ludlow  enter- 
ing the  coal-mining  industry.  Returning  to  the  United 
State.s,  he  took  a  position  with  the  Mineral  Railroad  & 
Mining  Co.,  an  anthracite  subsidiary  of  the  Penn.^vl- 
vania  R.  R.,  with  headquarters  at  Shamokin,  Pa.  Two 
years  later  he  was  appointed  superintendent  of  the 
Union  Coal  Co.,  which  had  just  leased  two  of  the 
mineral  company's  collieries,  and  in  1885  he  became 
superintendent  of  the  latter  company.  In  the  course  of 
the  four  years  during  which  he  held  the  last  position  he 
installed  the  first  water-tube  boilers  and  chain  conveyors 
used  in  the  anthracite  regions. 

In  1881)  Mr.  Ludlow  was  called  to  .supervi.-^e  the 
development  of  a  virgin  coal  field  in  Indian  Territory, 
now  Oklahoma.  Preliminary  geological  studies  of  this 
district  had  been  made  by  H.  M.  Chance,  and  Ludlow's 
instructions  were  to  extend  the  known  areas  of  workable 
coals,  so  that  the  line  of  the  Choctaw  Coal  &  Ry.  Co., 
which  was  then  under  construction,  should  lie  most 
advantageously  located  for  working  them,  and  to 
develop  mines  to  produce  a  large  tonnage  for  the  road. 
The  field  was  about  eighty  miles  long.  The  importance 
of  this  district  today  demonstrates  the  effective  way  in 
which  Mr.  Ludlow  porforniod  his  task. 

Pioiiccr  work  again  sununoned  him  after  ten  years  in 
Oklahonui.  and  he  went  to  Mexico,  where  as  the  head 


of  an  American  company  he  became  the  first  operator  in 
the  now  well-known  Sabinas  field  in  northern  Coahuila. 
Here  as  general  manager  of  the  Mexican  Coal  &  Coke 
Co.  at  Las  Esperanzas,  it  is  said,  he  transformed  the 
desert  into  a  flourishing  mining  camp  within  the  space 
of  three  years.  As  the  new  industi-y  throve,  competi- 
tion increased,  and  to  meet  this  and  at  the  same  time 
provide  funds  for  sinking  a  900-ft.  shaft,  the  deepest 
coal  shaft  in  Mexico,  he  installed  what  was  then  the 
most  modern  battery  of  Koppers  waste-gas  ovens  on  the 
continent. 

Finally,  Mr.  Ludlow  was  called  to  the  large  mining 
districts  of  the  East.  In  1911  he  became  vice-president 
and  general  manager  of  the  New  River  Collieries  Co., 
and  a  year  later  was  chosen  vice-president  of  the  Lehigh 
Coal  &  Navigation  Co.  and  placed  in  charge  of  its 
mines.  At  this  time  W.  A.  Lathrop  said  of  him:  "Mr. 
Ludlow  brings  to  his  new  position  a  long  experience 
with  mining  problems  and  management,  and  the  com- 
pany is  to  be  congratulated  upon  having  secured  his 
services."  He  remained  with  the  Lehigh  company  until 
July  1,  1919,  when  he  resigned  to  enter  into  practice  as 
a  consulting  engineer  in  New  York. 

Of  his  new  office  as  president  of  the  A.  I.  M.  E.,  Mr. 
Ludlow  has  said:  "I  regard  it  as  the  highest  honor  that 
can  be  paid  to  an  engineer — one  that  has  to  be  taken 
seriously  and  one  that  carries  with  it  the  responsibili- 
ties that  are  vested  in  the  presidency  of  a  very  large  and 
growing  organization." 


Last  Day  of  Meeting  Includes 
Only  Social  Sessions 

There  were  no  technical  sessions  scheduled  for  Thurs- 
day, the  last  day  of  the  Institute  meeting,  but  a  number 
of  the  visitors  availed  themselves  of  the  opportunity  to 
take  in  the  visits  which  had  been  planned  by  the  Enter- 
tainment Committee.  The  Museum  of  the  American 
Indian,  Heye  Foundation,  was  opened  for  the  first  time 
for  a  private  view  for  members  of  the  Institute.  In 
the  same  vicinity,  the  Museums  of  the  Hispanic  Society 
of  America,  the  American  Numismatic  Society,  and 
the  American  Geographical  Society  of  New  York  were 
visited.  At  noon,  a  luncheon  was  served  at  the  May 
Flower  restaurant,  and  during  this  time  President 
Ludlow  introduced  some  of  the  prominent  men  con- 
nected with  the  management  of  the  museums  visited. 
The  party  then  proceeded  to  New  York  LIniversity. 
Later  in  the  afternoon  a  tea  was  tendered  to  the  visit- 
ing ladies  bv  Mrs.  Herbert  Hoover  at  the  Cosmopolitan 
Club. 

A  recital  of  the  various  programs  would  be  incomplete 
without  a  mention  of  the  special  arrangements  which 
were  made  for  the  entertainment  of  the  ladies  during 
the  various  sessions  of  the  meeting.  On  M(>iuiiiy  after- 
noon there  were  .several  auto  parties  made  up  for  the 
purpose  of  visiting  dilTorent  jwints  in  the  city.  In  the 
evening,  a  performance  of  "Good  Times"  at  the  Hip- 
podrome was  attended.  On  Tuesday  afternoon  a  visit 
was  made  to  the  art  galleries  of  Senator  William  A. 
Clark,  and  this  was  followed  by  a  reception.  Wednes- 
day afternoon  there  was  a  fashion  show  at  Lucile's, 
to  which  the  men  were  also  invited.  It  may  he  re- 
marked that  there  was  a  good  jittendanre  of  the  latter. 
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Blowing  Engines  With  Plate  Valves 

By  N.  L.  Stewart 

Written  for  Engineering  and  Mining  Jotirnal 

During  1918,  a  new  converter  blowing  engine  with  air 
cylinders  of  64-in.  diameter  by  60-in.  stroke,  and  with 
plate  valves,  was  put  into  service  at  the  Garfield  smelter, 
at  Garfield,  Utah.  Up  to  that  time  all  the  piston-type 
blowing  engines  in  use  had  been  equipped  with  mechan- 
ically operated  valves.  It  was  found,  however,  that  the 
new  engine  could  be  obtained  at  a  lower  cost  if  equipped 
with  plate  valves.  The  machine  was  guaranteed  to 
give  satisfactory  results  with  these  plate  valves,  and 
for  this  reason  the  order  for  the  new  engine  specified 
that  it  would  be  so  equipped.  The  plates  are  about  11 
in.  in  diameter,  and  there  are  232  on  the  two  cylinders. 
This  includes  both  inlet  and  discharge  valves.  The 
plates  are  made  of  hardened  steel  about  A  in.  thick,  and 
are  therefore  quite  flexible.  Each  plate  is  held  in 
place  by  three  studs,  each  stud  having  a  light  coil  spring. 

The  plate  valves  have  been  entirely  satisfactory  in 
every  respect.  They  are  simple  and  accessible,  and  can 
therefore  be  cheaply  and  quickly  renewed.  The  opera- 
tors in  the  power  house  now  prefer  them  to  the  mechani- 
cally operated  valve. 

Plate  valves  are  much  used  in  ordinary  air  com- 
pressors, but  I  do  not  think,  up  to  date,  that  they  have 
been  used  extensively  in  blowing  engines  for  copper 
plants.  The  particular  engine  mentioned  above  was 
built  by  the  Allis-Chalmers  Manufacturing  Co. 


Changing  Skips  and  Man  Cars 
In  Incline  Shafts 
By  George  J.  Young 

Written  for  Engineering  and  Mining  Journal 

Changing  skips  and  man  cars  when  the  angle  or  tno 
shaft  or  slope  is  comparatively  flat  is  easily  effected 
by  placing  a  switch  on  the  skip  track  and  connecting 
it  to  curved  tracks  leading  off  to  the  side  and  terminat- 


ing in  a  pocket  or  else  in  a  horizontal  plane.  For 
steeper  angles,  the  simple  method  shown  in  Fig.  1  is 
.satisfactory.  In  this  example,  one  or  more  receiving 
decks  are  constructed  above  the  principal  landing  level. 
The  decks  are  overhung,  but  have  clearance  when  either 
skips  or  man  cars  are  in  regular  operation.  Hinged 
to  the  edge  of  the  deck  is  a  pair  of  curved  rails  which 
connect  with  a  short  length  of  track  upon  the  landing 
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FIG.    2.      SKIP  CHANGING  ON  MINE  SLOPES 

deck.  The  ends  of  the  rails  are  scarfed,  and  the  flanges 
of  the  rails  a  short  distance  back  from  the  points  are 
forged  out  and  curved  down  so  as  to  clasp  the  head  of 
the  skip  tracks.  A  cross  bar  connects  both  curved 
tracks  below  the  point  of  meeting.  It  is  riveted  to  the 
flanges  of  the  curved  rails  and  contains  an  I-bolt  on 
either  end,  to  which  are  attached  wire  ropes.  The  ropes 
pass  over  small  sheaves  above,  and  the  ends  are  either 
attached  to  a  hand-operated  winch  or  to  counterbalance 
weights. 

The  method  of  operation  is  obvious.  At  underground 
stations  a  similar  arrangement  can  be  used  for  unload- 
ing mine  cars.  In  Fig.  1  a  man  car  is  shown  just  as  it 
is  being  removed.  The  photograph  was  taken  at  the 
Empire  mine.  Grass  Valley.  Fig  2  shows  the  method 
for  removing  skips  employed  in  the  Birmingham  dis- 
trict, Alabama.  The  incline  shaft  shown  is  the  No.  1 
slope  of  the  Raimund  mine,  of  the  Republic  Iron  & 
Steel  Co. 


FJG.    1.      SKIi'   CIIANGINO  ON   INCT.INED   SHAFTS 


Use  of  Railroad  Tie  in  Replacing 
Derailed  Truck 
By  H.  H.  Hunner 

Written  for  Engineering  and  Mining  Jnurnal 

A  railroad  tie  may  ))e  used  to  advantage  when  a  truck 
becomes  derailed  on  a  sharp  curve  that  has  considerable 
super  elevation,  the  whools  being  off,  having  dropped  on 
the  lower  side.  With  a  loaded  car  there  is  a  strong 
thrust  toward  the  inside  of  the  curve  as  the  wheels  leave 
the  frogs  or  blocking  u.sed  in  replacing  and  drop  onto 
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the  rails.  If  the  flange  on  the  inside  wheel  lands  on  the 
tread  of  the  inside  rail,  which  frequently  happens  under 
the  conditions  mentioned,  the  inward  thrust  of  the  tilted 
load  will  again  derail  the  pair  of  wheels. 

A  simple  but  effective  means  to  counteract  this  side- 
ward thrust  on  the  truck  wheels  as  they  leave  the  frogs 
will  be  found  in  the  use  of  a  railroad  tie  or  equally 
stout  pole  or  timber.  When  the  frogs  are  placed  ready 
for  the  shove  ahead,  one  end  of  the  tie  or  pole  should 
be  placed  against  the  truck  frame  where  it  will  take 
hold  in  the  push  without  injuring  the  journal  box.    The 
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~~^'  rests  in  ditch  '^ 

dug  m  ground^^^      -"^ 
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RAILROAD  TIE  USED  TO   COUNTER  INWARD  THRUST 
WHEN  ATTEMPTING   TO   REPLuACE   DERAILED   TRUCK 

outer  end  is  swung  toward  the  frogs  to  make  an  angle 
of  30  to  40  deg.  with  the  radius  of  the  curve  and  lowered 
to  the  ground. 

A  hitch  is  then  dug  a  foot  or  more  deep  to  give  the 
lower  end  of  the  tie  a  full  bearing  when  dropped  into 
the  hole.  Flat  rocks  or  blocking  may  be  used  to  crowd 
between  the  lower  end  of  the  tie  and  the  side  of  the 
hitch  when  the  tie  is  placed  in  position  for  the  trial. 
A  man  can  safely  stand  on  the  lower  end  of  the  tie  to 
keep  it  from  pushing  up.  The  earth  gives  enough  to 
avoid  breaking  any  parts  of  the  truck,  and  by  the  time 
the  wheels  drop  to  the  rails  the  tie  is  exerting  a  strong 
crowding  effect  counter  to  the  inward  thrust  on  the 
truck. 

I  have  replaced  trucks  in  this  manner  without  the  use 
of  frogs  by  blocking  up  to  clear  the  rail  and  crowding 
over.  I  have  also  used  the  same  method  on  a  four-wheel 
ten-ton  industrial  derrick.  If  two  wheels  of  the  derrick 
miss  the  rails  in  dropping  from  the  frogs  on  a  sharp 
curve,  the  other  two  are  very  likely  to  join  them.  In 
using  the  tie  shover  on  the  derrick,  I  braced  the  tie 
against  the  lower  frame  of  the  derrick. 


Novel  Use  of  Air  Lift  for  Regular 

Mine  Drainage 

By  Avery  H.  Reed 

Written  for  Engineering  and  Mining  Journal 

Almost  everyone  connected  with  mining  is  familiar 
with  the  air  lift  as  a  pumping  device  for  occasional  use 
under  .special  condition.s,  such  as  preliminary  pumping 
operations  and  as  an  aid  in  dewatering  old  mines  and 
flooded  mines;  but  it  may  be  unu.sual  to  find  in  use  an 
air  lift  installed  for  daily  mine  drainage  practice,  such 
a.s  that  at  the  Big  Four  fluorspar  mine,  situated  at 
Marion,  Ky. 

The  ordinary  practical  result  attained  with  the  air 
lift  is  that  of  pumping  out  water  to  one-half  the  depth 
«f  a  shaft  or  mine.  For  example,  if  the  shaft  is  100  ft. 
deep  vertically  and  an  ordinary  air  lift  is  installed  at 
the  bottom,  it  can  be  u.sed  practically  until  the  water 
level  stands  within  50  ft.  of  the  bottom.  Further  opera- 
tion of  such  an  air  lift  may  continue  for  a  while  to 
bring  out  water  and  lower  the  water  level  somewhat. 
l<ut  finally,  and  before  all  of  the  water  can  be  pumped 


out,  the  air  lift  will  cease  to  function.  It  is  impossible 
to  dewater  a  shaft  or  mine  completely  with  an  ordinary 
air-lift  installation.  The  reason  is  that  the  mathematical 
principles  involved  prescribe  so  much  submergence  of 
the  air  lift  below  the  level  to  be  drained  for  its  success- 
ful operation ;  and  as  much  as  50  per  cent  submergence 
is  essential  for  efficient  results. 

Of  course,  if  shaft  sinking  could  be  kept  ahead  of 
mining  operations  by  a  distance  equal  to  the  vertical 
height  of  the  latter,  there  would  be  the  50  per  cent 
submergence  necessary  for  practical  use  of  the  air  lift; 
but  such  practice  is  out  of  the  question  for  obvious 
reasons. 

At  the  Big  Four  mine  we  have  installed  a  novel  air 
lift.  We  have  a  vertical  shaft  110  ft.  deep  with  a  cross- 
cut to  the  vein  at  100  ft.,  leaving  10  ft.  for  a  sump. 
With  the  shaft  full  of  water  to  within  10  ft.  of  the 
top  of  collar,  we  dropped  110  ft.  of  8-in.  standard  pipe 
in  one  corner  of  the  ladderway.  The  bottom  joint  of  the 
pipe,  resting  on  shaft  bottom,  had  been  punched  full 
of  i-in.  holes,  thus  forming  a  strainer.  The  shaft  was 
floored  over,  and  a  heavy  churn  drill  was  centered  over 
the  8-in.  pipe,  and  an  8-in.  hole  drilled  140  ft.  in  rock. 
After  the  drilling  was  completed,  we  added  14  ft.  of  8-in. 
pipe,  extended  above  the  shaft  collar,  upon  which  was 
fastened  the  casing-head  that  supported  the  4-in. 
standard  Sullivan  air  lift,  with  umbrella  discharge. 
This  we  installed  in  the  8-in.  pipe  and  8-in.  drill  hole. 
A  suitable  discharge  box  was  provided  under  the 
umbrella  for  the  water  to  flow  through  5-in.  pipe  to 
an  elevated  tank  which  is  used  for  storing  the  mill 
water  supply. 

The  innovation  is  the  manner  in  which  we  provided 
by  means  of  the  drill  hole  for  sufficient  submergence  of 
the  air  lift,  to  give  us  practical  use  of  the  lift  for 
regular  mine  drainage.  As  stated,  the  water  is  dis- 
charged 14  ft.  above  the  shaft  collar.  This  makes  a  total 
depth  of  264  ft.  to  the  bottom  of  the  drill  hole.  The 
foot-piece  of  the  air  lift,  with  9  ft.  of  1-in.  tail  pipe 
attached,  was  set  16  ft.  off  bottom,  or  248  ft.  below  the 
level  of  discharge,  thus  establishing  50  per  cent  sub- 
mergence below  the  bottom  of  the  sump,  whence  the 
mine  water  drains  into  the  drill  hole  through  the  pro- 
vided strainer. 

The  mine  was  closed  down  to  install  the  air  lift.  On 
resuming  operations,  we  began  to  work  only  a  single  day 
shift,  letting  the  mine  water  accumulate  over  night. 
Type  Y  Fairbanks-Morse  crude-oil  engines  are  used  as 
prime  movers,  for  all  motive  power.  One  engine  atten- 
dant, who  works  twelve  hours,  starting  early  in  the 
morning,  is  able  to  pump  out  before  the  day  crew  comes 
on  shift.  During  the  day,  one  or  both  of  the  two 
compressors  are  kept  running,  primarily  to  furnish 
compressed  air  for  the  drills.  The  air  valve  on  the  air 
lift  is  left  "cracked"  a  little,  which  suffices  to  keep  the 
lift  running  and  in  this  way  constantly  serves  to  drain 
the  mine. 

The  normal  flow  of  water  in  the  mine  is  about  100 
gal.  per  minute.  Before  the  air  lift  was  installed,  con- 
stant operation  of  two  No.  6  regular  pattern  Cameron 
pumps,  actuated  by  compressed  air.  was  required  night 
and  day  to  keep  the  mine  drained.  Pump  trouble  was 
frequently  experienced,  with  con.sequciit  lo!«s  of  time. 
Now  we  operate  practically  a  "fool-proof"  pumping 
device,  and  after  several  months'  running  have  never 
been  down  on  account  of  pump  troubles.  Tlii-!  use  of  the 
air  lift  is  especially  applicable  to  the  drainage  of  shallow 
mines. 
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Petroleum  and  Asphalt  in  Venezuela* 

Oil  Formation  in  Cretaceous  Sandstones  and  Limestones  and  Tertiary  "Coal 
Series" — ^Extent  of  Productive  Region  Large — ^Record  of  Commercial  Activities 
And  Output  Since  1915  Indicate  Country  To  Be  an  Important  Source  of  Supply 

By  Arthur  H.  Redfield 

Foreign  Minerals  Section,  U.  S.  Geological  Survey 
Written  for  Engineering  and  Mining  Journal 


TWO  distinct  oil-bearing  districts  may  be 
recognized  in  Venezuela.  One  includes  the  basin 
of  that  arm  of  the  sea  known  as  Lake  Maracaibo, 
in  the  northwest  of  the  republic.  The  second  comprises 
the  shores  of  the  Gulf  of  Pai-ia  from  the  northern  part 
of  the  Orinoco  delta  to  the  Promontory  of  Paria.  The 
total  area  of  the  Maracaibo  district  is  27,500  square 
miles;  that  of  the  Paria  region  equals  2,100  square 
miles.  Only  a  small  part  of  the  oil  fields  about  Lake 
Maracaibo  has  been  proved  by  drilling.  The  Paria  dis- 
trict has  been  celebrated  for  years  for  the  production 
of  asphalt,  but  no  oil  in  commercial  quantities  has  yet 
been  extracted  there. 

The  geology  of  the  Maracaibo  oil  region,  as  far  as  it 
is  known,  presents  similarities  of  stratigraphy  and 
structure  to  the  Colombian  oil  fields,  particularly  those 
of  the  Magdalena-Santander  district,  to  which  it  is  geo- 
graphically contiguous.  The  mountains  of  the  Maracaibo 
district  are  apparently  a  topographic  and  a  geologic  con- 
tinuation of  the  Colombian  Andes.  Though  there  is 
some  lack  of  agreement  in  the  assignment  of  the  respec- 
tive formations  to  their  places  in  the  geologic  column, 
there  is  a  lithological  similarity  which  all  recognize. 
As  in  Colombia,  the  manifestations  of  oil  are  most  abun- 
dant in  the  Cretaceous  sandstones  and  limestones  and 
in  the  Tertiary,  especially  in  a  "coal  series,"  the  Cerro 
de  Oro  terrane,  ascribed  to  the  Miocene,  though  its 
Colombian  counterpart  has  been  considered  Oligocene. 

Structural  Continuity  With  Trinidad  Formations 

An  equally  striking  similarity  of  stratigraphy  can  be 
traced  between  the  formation  of  the  Maracaibo  and 
Paria  districts  of  Venezuela,  and  also  between  the  forma- 
tions of  the  Paria  district  of  Venezuela  and  those  of 
Trinidad.  As  in  the  former  instance  there  is  no  ques- 
tion as  to  the  iitholoKJcal  similarity  of  the  strata  on  the 
two  sides  of  the  Gulf  of  Paria,  the  disagreement  is  only 
with  regard  to  the  geologic  horizons  to  which  they  are 
a.scribed. 

A  continuity  of  structure  is  apparent  throughout  the 
three  regions.  In  the  Magdalena-Santander  district  of 
Colombia  the  trend  of  the  principal  anticline  of  the  De 
Mares  concession  is  northeast-southwe.st.  The  minor 
anticline  folds  with  which  the  geosyncUnal  basin  of 
Lake  Maracaibo  is  wrinkled  bear  about  N.  61  deg.  E. 
In  the  Paria  region  the  prevailing  structure  is  one  of 
minor  folds  and  faults  with  a  general  bearing  of  N. 
75  deg.  E. 


The  Venezuelan  oil  is  prevailingly  asphaltic.  Dis- 
coveries of  paraffine-base  oils  have  been  reported,  but 
the  petroleum  obtained  from  the  wells  so  far  drilled  has 
revealed  on  analysis  an  asphalt  base.  So  too,  though 
reports  of  light-gravity  oils  have  been  published,  the 
oils  actually  extracted  in  recent  years  have  ranged  from 
0.928  to  1.02  specific  gravity.  Not  more  than  3  per  cent 
of  gasoline  or  7  per  cent  of  kerosene  has  been  obtained 
from  Venezuelan  petroleum  in  refinery  practice. 

The  commercial  production  of  petroleum  in  Venezuela 
began  in  1917.  Table  I  gives  the  production,  amount 
refined,  and  exports  of  crude  oil: 

TABLE  I.    PRODUCTION,  REFINING,  AND  EXPORTS  OF 
VENEZUELAN  OIL,    19I7-I9I9 


Production                 Refined  at 
San  Lorenzo 
Metric      Bar-          Metric      Bar- 
Tons        rels             Tons        rels 

Exports  to 
Curacao 
Metric      Bar- 
Tons        rels 

Exports  to 

Other 
Destinations- 
Metric    Bar- 
Tons    rels 

1917....    18,255    119.734         8,871      58.185 
1918....    50,710    332,607        24.648    161,666 
1919....     64,628    423,895        54,000a  354,000a 

9,383      61,541 
25,298    172,489 
10,600a    60,522a 

1           6 
764    5,012 

(a)  Estimated.         (6)  No  data. 

In  1919,  686  metric  tons  (4,499  bbl.)  of  crude 

3il  was  used  as  fuel  at  the  wells . 

No  phenomenal  yields  of  petroleum  have  been  obtained 
from  any  of  the  seven  wells  that  were  in  active  produc- 
tion in  1919.  The  highest  known  output  of  the  Zum- 
bador  well,  in  the  Mene  Grande  field,  was  229.86  bbl.  a 
day.  The  Zumacaya  well  in  1919  produced  342.7  bbl. 
a  day.  The  Zuba  well  in  1919  had  a  daily  production  of 
118.46  bbl.  In  the  first  half  of  1920,  the  Zumbador  well 
gave  837  bbl.  a  day;  the  Zumba  well  131.6  bbl.  a  dayj 
and  the  Zumaya  well  30.5  bbl.  a  day. 

Commercial  production  in  Venezuela  has  been 
attained  only  by  the  Caribbean  Petroleum  Co.  It  is 
true  that  the  Compaiiia  Petrolia  del  Tachira,  a  Venezue- 
lan company,  under  a  title  granted  Sept.  3,  1878,  pro- 
duced and  sold  locally  for  many  years  small  quantities  of 
kerosene  refined  by  crude  methods  from  oil  won  in 
shallow  wells  in  the  municipality  of  Rubio,  District  of 
,Junin,  State  of  Tachira,  but  little  is  known  of  its  activi- 
ties, which  have  been  conducted  on  a  small  scale.  Its 
production  from  1905  to  1907  averaged  50  metric  tons  a 
year.    No  later  statistics  of  its  output  are  at  hand. 

The  production  of  asphalt  in  Venezuela  by  companies 
in  recent  years, is  shown  in  Table  II. 

TABLE  II.     ASl'll.ALT  PliODUCED  IN  VENEZUELA,  1917-1919. 


Company 
w  York  A  Hcrmudez  Co.  (lu 
nth  American  Company  Go 


1917 

Melri,. 
Tomb 

1918 

Metric 
Tons 

1919 

Metric 
Tons 

52,991 

46,453 

45,932 

•PublUhed  by  permlBBlon  of  the  Director  of  the  U.  S.  Geological 
Survey. 


KU.iilli. 
io  I'anj 
jillo... 


'ifi.  Anf'inima  MiiioraloH 
Petrolifcrof  Riopauji. . . 

Totol 54,072      46,503      45,93? 
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Drilling,  in  the  main,  has  been  carried  on  by  the 
cable-tool  system.  In  the  Pedernales  field,  however, 
difficulties  with  soft  formations  led  the  Bermudez  Co.  to 
adopt  the  rotary  system,  which  has  also  been  tried  in 
the  western  Buchivacoa  field. 

At  first  the  larger  part  of  the  Venezuelan  crude  oil 
was  shipped  in  barges  'to  the  Royal  Dutch  refinerj-  on  the 
Island  of  Curacao,  Dutch  West  Indies,  but  in  1919  the 
Venezuelan  plant  at  San  Lorenzo  took  over  four-fifths 
of  the  output  of  the  Mene  Grande  wells.  The  San  Lorenzo 
refinery  is  designed  to  supply  only  the  Venezuelan  trade. 
E.xports  to  foreign  markets  are  made  fi-om  Curasao 
refinery. 

The  Curagao  Refinery — Near  Willemstad,  on  the 
Island  of  Curasao,  Dutch  West  Indies,  a  modern  refinerj' 
on  the  Trumble  system  was  completed  in  1917  by  the 
Cura^aosche  Petroleum  Maatschappij  (Curagao  Petro- 
leum Co.),  a  subsidiary  of  the  Roj'al  Dutch-Shell  group. 
Its  capacity  is  stated  at  1,000  tons  daily.  So  far,  how- 
ever, no  great  amount  of  petroleum  has  passed  through 
the  refinery. 

Shipments  to  Curacao  from  the  Venezuelan  fields  are 
made  in  tank  barges  towed  by  slow  tugboats,  a  trip  of 
several  days.  These  have  not  been  altogether  satisfac- 
tory. Late  in  1919  a  number  of  monitors  were 
purchased  from  the  British  government  by  the  Shell 
Transport  &  Trading  Co.,  to  be  converted  into  tankers 
for  conveying  the  oil  from  Venezuela  to  the  Curagao 
refinery.  At  that  time,  however,  only  one  barge  of  800 
tons  was  engaged  in  this  service. 

The  Sa7i  Lorenzo  Re  fitter  y. — The  San  Lorenzo 
refinery,  built  at  a  cost  of  over  $300,000,  has  a  daily 
capacity  of  400  tons  (2,624  bbl.)  of  crude  oil.  It  began 
operations  on  Aug.  16,  1917,  and  received  8,871  metric 
tons  (58,185  bbl.)  of  crude  oil  in  that  year;  24,678  tons 
(161,666  bbl.)  in  1918;  and  54,000  tons  (354,000  bbl.) 
in  1919.  Its  sales  of  refined  products  in  1918  and  1919 
are  shown  in  Table  III. 

TABLE    III.     SALES  OF  REFINED  OILS  FROM  THE  SAN  LORENZO 
REFINERY,  1918  AND  1919 

. 1918 1919 . 

Liters  Barrels      Liters        Barrels 

Kerosene 2,142,962      13,479     3,323,086      20,902 

Oa-oline 914,130       5,750    2,186,271       13,751 

Mineral  turpentine 1,350  8.5 

Benzine 306  2 

Oil  and  Asphalt  Reserves 

Various  large  estimates  have  been  made  of  the 
reserves  of  petroleum  in  Venezuela.  These  range  from 
150,000,000  to  250.000,000  metric  tons,  based  on 
estimates  of  the  probable  oil-bearing  territory  and  the 
richness  of  the  oil  sands.  These  estimates  will 
undoubtedly  have  to  be  revised  in  the  light  of  the  expe- 
riences of  the  producing  companies.  Of  the  1,028  areas 
of  500  hectares  (1,234.5  acres)  each,  selected  by  the 
Caribbean  Petroleum  Co.  in  1913  for  exploration  and 
possible  development,  767  areas  had  been  renounced  to 
the  Venezuelan  government  by  Dec.  31,  1019,  after 
examination  or  drilling.  It  was  expected  that  more 
would  be  renouncetl  in  1920  after  detailed  geologic  ex- 
aminations. On  this  basis  the  estimated  reserves  of 
available  petroleum  may  have  to  be  reduced  to  40.000,000 
cr  60,000,000  metric  tons.  Altogether.  Veneziu»lu  has 
not  lived  up  to  expectations. 

No  estimatoH  are  available  a.s  to  reserves  of  asphalt. 
The  deposits  of  Rermudez  Lake  give  evidence  of  con- 
Htant  renewal,  and  other  asphjilt  lake.s  exist  also,  both 
in  the  oast  and  in  the  west,  which,  however,  have  not 
l)een  commercially  developed. 


The  Maracaibo  district  includes  the  lowlands  and 
eastern  slope  of  the  Sierra  de  Perija  on  the  Colombian 
border,  to  the  shores  of  Lake  Maracaibo,  an  area  about 
200  miles  long  from  north  to  south  and  75  miles  wide; 
the  lowlands  and  northern  slope  of  the  Cordillera  de 
Merida  south  of  Lake  Maracaibo,  to  the  shores  of  the 
lake,  a  belt  roughly  150  miles  long  from  southwest  to 
northeast  and  50  miles  wide;  the  lowlands  and  hills 
east  of  Lake  Maracaibo  to  a  width  of  about  50  miles  and 
a  length  of  about  100  miles,  and  the  coastal  belt  of  the 
State  of  Falcon,  south  of  the  Peninsula  of  Paraguana, 
roughly  150  miles  long  from  east  to  west  and  50  miles 
wide.  The  district  comprises  practically  all  of  the  State 
of  Zulia,  the  western  half  of  the  State  of  Falcon,  as 
well  as  portions  of  the  states  of  Trujillo  and  Lara. 

At  the  base  of  the  sedimentary  formations  of  the 
Maracaibo  district  is  a  complex  of  crystalline  gneisses, 
schists,  and  igneous  rocks,  undoubtedly  as  old  as  the 
Paleozoic  and  probably  pre-Cambrian,  and  metamorphic 
Paleozoic  shales.  Overlying  these  unconformably  is  the 
pre-Cretaceous  (?)  series  of  Lagunillas  conglomerates 
and  breccias,  followed  by  the  alternating  coarse  red 
micaceous  sandstones  and  coarse  yellow  to  white  sand- 
stones (Lower  Cretaceous)  which  outcrop  in  the  Cor- 
dillera de  Merida.  These  are  overlain  by  500  ft.  of  lime- 
stones, in  three  divisions,  the  lower  dark  bituminous 
San  Cristobal  limestones,  the  succeeding  blue  limestones 
of  Tachira  and  Barbacoas  (Lower  Cretaceous),  and  the 
higher  crystalline  Capacho  limestones  (Upper  Cre- 
taceous?). 

The  Eocene  has  been  recognized  in  the  Maracaibo 
district,  consisting  of  a  dark-gray  shale  with  a  few  inter- 
calations of  sandstone.  The  Capacho  limestones  are 
overlain  unconformably  in  places,  however,  by  Oligocene 
black  carbonaceous  shales,  to  a  thickness  of  3,000  ft. 
Unconformably  above  the  shale  is  the  Cerro  de  Oro 
terrane  (probably  Miocene) ,  correlated  by  Sievers  with 
the  Lower  Caroni  series  of  Trindad  and  with  the 
Guaduas  formation  of  Colombia.  It  is  2.500  ft.  thick, 
composed  of  shales,  thin  sandstones,  and  intercalated 
coal  seams.  An  Upper  Tertiary  series,  apparently  cor- 
responding to  the  Upper  Caroni  series  of  Trinidad,  and 
consisting  of  interbedded  sandstones  and  clays,  rests 
unconformably  on  the  preceding. 

Unconformably  overlying  the  Upper  Caroni  series  is 
the  Maracaibo  series  of  loosely  consolidated  silt  and 
gravel  belonging  either  to  the  late  Tertiary  or  the 
early  Quaternary.  The  Maracaibo  series  is  covered  by 
recent  gravels  and  loam. 

The  present  repository  of  petroleum  in  western 
Venezuela  is  found  in  the  Cretaceous  limestones.  Not 
only  these,  but  later  formations,  especially  the  Cerro  de 
Oro  terrane,  have  become  impregnated  with  oil.  It  has 
been  suggested  that  the  Oligocene  black  shale  is  the 
parent  oil  rock. 

Structure  of  the  Maracaibo  Di.-^tkkt 
The  Lake  Maracaibo  oil  region  lies  in  a  great 
geosyncline,  in  which  minor  folds  are  in  evidence  on 
both  sides  of  I.j»ke  Maracaibo.  Most  of  these  folds  are 
sharp,  pronounced  anticlines  with  marked  recurring 
dome  structures  somewhat  similar  to  those  of  California. 
The  axis  of  the  Maracailm  gco.syncline  and  of  the  minor 
folds  which  parallel  it  bears  about  N.  61  dog.  E. 

Along  the  navigable  rivers  which  empty  into  Lake 
Maracaibo  from  the  south  and  sout Invest  evidences  of 
oil  are  numerous.  A  score  of  small  strciuiis  de.scending 
from  elevations  of  100  to  200  ft.  above  the  level  of  the 
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rivers  are  constantly  covered  with  oil  scum.  Petroleum 
exudes  from  fissures  in  the  banks  of  the  streams.  At 
one  point  a  hole  dug  three  feet  deep  and  two  feet  square 
filled  with  petroleum  in  about  six  hours.  Well-known 
oil  springs  occur  near  Betijoque.  Indications  of  petro- 
leum are  found  on  the  north  branch  of  the  Tocuyo  River. 
A  heavy  oil  exudes  in  the  Miranda  district.  Asphalt 
seeps,  running  94  per  cent  pure,  are  found  near  Fort  San 
Carlos  on  the  Limon  River.  Seepages  of  petroleum  are 
found  near  Santa  Cruz  de  Mara,  where  the  "coal  series" 
(Cerro  de  Oro  terrane)  outcrops.  The  Flores  Asphalt 
Lake,  about  twenty-five  miles  west  of  Maracaibo,  points 
to  the  existence  of  a  petroliferous  formation. 
Company  Activities 

The  Caribbean  Petroleum  Co. — The  only  active  pro- 
ducer of  petroleum  in  Venezuela  previous  to  1919  was 
the  Caribbean  Petroleum  Co.,  of  Camden,  N.  J.  The 
company  after  a  thorough  exploration  by  a  party  of 
thirty-five  geologists,  headed  by  Ralph  Arnold,  selected 
in  1913,  for  preliminary  work  of  development,  1,028 
areas  of  500  hectares  (1,235.5  acres)  each,  situated  on 
both  sides  of  Lake  Maracaibo. 

The  principal  holdings  of  the  Caribbean  Petroleum  Co. 
are  in  the  Mene  Grande  field,  seventy  miles  east  of 
Maracaibo  and  sixteen  miles  inland  from  San  Lorenzo; 
in  the  Miranda  district,  east  of  Lake  Maracaibo;  at 
Perija,  fifty  miles  west  of  the  city  of  Maracaibo;  and 
in  the  Santa  Cruz  de  Mara  district. 

Drilling  by  the  Caribbean  Petroleum  Co.  in  the  Mene 
Grande  field  began  in  January,  1914.  The  first  well 
drilled  struck  oil  at  a  depth  of  390  ft.  and  produced 
about  10  bbl.  a  day.  In  the  next  two  years,  five  other 
wells  were  sunk  ranging  from  600  to  1,700  ft.  in  depth. 
Oil  was  found  in  all ;  most  of  the  wells  had  to  be  capped. 
The  Zo.  No.  1  well  drilled  in  1918  gave  oil  at  797  ft. 
A  second  well  was  abandoned  at  227  ft.  Of  the  two 
wells  completed  in  1919  one  was  abandoned  at  1,359  ft. 
and  the  other  had  reached  1,078  ft.  at  the  end  of  the 
year.     More  wells  were  authorized  for  1920. 

The  following  statement  shows  the  condition  of  the 
productive  wells  in  the  Mene  Grande  field  in  the  fall  of 
1920: 

CONDITION  OF  PRODUCTIVE  WEI.LS  IN  MENE  GRANDE  FIELD  IN 
FALL  OF  1920 
Initial 
Production, 
Well  Drilled     (Feet)    Metric  Tons         Present  Conditions 

ZumacajaNo.  I       1915        583  40  Capped 

ZtimsqueNo.  1..        19M         390  40  Capped 

ZumayaNo.  1...        1914      1,667  400  Producing 

ZumbaNo.  1...  1';I5         882  250  Choked  with  sand 

Zumbador  No.  1 .       \')\i         869  300  Prwluiing 

Zumbel  No.  I . .  .        1915         552  400  Choked  with  Band 

Zo.  No.  1 1918         797  40  Dammed   with    cement  to  ex- 

clude water 
ZumaqueNo.  2..       1919         903  100  Danimcd  with  clay  and  cement 

to  exclude  water 

Commercial  prorluction  has  been  attained  so  far  only 
in  the  Mene  Grai.de  field.  The  output  by  wells  in  this 
field  has  been  as  follows: 

PETROLEUM  PRODUCED  IN  THE  MENE  GRANDE  FIELD  1917-1919 
AND  HIX   MONTHS  OF    1920 

. 1917 . 1918 .        . 19(9 .       Jan.-June,  1920 

Metric  Metric  Metric  Metric 

Ton«     Barreln     Tons     Barrels     Toaa     Barrola     Tone      Ran  els 
Zumbador 

No.  I 10,240      67,164    26,103    236,800    36,862    241,775    23.102    151,526 

Zumba 

No.  1....  8,015  52,570  11,548  75,743  6,592  43,236  4,522  29,660 
Ziunbcl 

No.  1 336        2,202         652        4,276 

Zumaque 

NoTi 102  670  15  98 

Zuruncaya 

No.  1 528        3,463  76  498 

Zumayn 

No.  1 19,068    125,066         842        5,523 

Zo.No.  1 3.0*9      20,064      1,141        7,483  76  498 

Total*...     18.255    119,734    50,710   332,607    64,628    423,895    29,285    192,079 


For  storing  the  oil,  three  steel  tanks  holding  55,000 
bbl.  each  have  been  built  at  the  wells.  A  6-in.  pipe  line 
leads  from  the  wells  to  the  company's  refinery  at  San 
Lorenzo,  a  distance  of  fifteen  miles. 

Work  was  started  by  this  company  in  1917  in  the 
Santa  Isabel  field  in  district  of  Miranda,  State  of 
Zulia,  adjoining  the  Bolivar  holdings  of  the  Venezuelan 
Oil  Concessions,  Ltd.  A  road  twenty-six  miles  long  was 
built  from  Altagracia  to  Santa  Isabel,  the  field  head- 
quarters. Drilling  in  this  field  was  continued  through- 
out 1920. 

In  the  Perija  field  the  first  well,  of  the  Caribbean 
Petroleum  Co.,  drilled  in  1915,  showed  oil  in  consider- 
able quantities  at  1,227  ft.,  and  was  shut  in.  Two  more 
wells  started  in  1916  were  completed  in  1917  and  1918 
respectively,  without  satisfactory  results.  In  1919  one 
well  was  drilled  to  a  depth  of  2,235  ft.  without  success. 
This  final  failure  induced  the  company  to  renounce  many 
of  its  holdings  in  the  Perija  field. 

Development  of  the  Mara  fields  ( Iniciarte  and  Cachiri 
de  Palmarejo)  in  the  Municipality  of  Ricaurte,  State  of 
Zulia,  was  begun  in  1917.  A  wagon  road  completed  by 
the  company  in  1915  leads  from  Lake  Maracaibo  to  the 
Iniciarte  field,  a  distance  of  forty  miles;  a  branch  of 
the  road  leads  to  the  Cachiri  de  Palmarejo  field,  forty- 
five  miles  from  the  lake.  Three  wells  were  drilled  in 
1917  near  Iniciarte,  to  depths  respectively  of  900  ft., 
811  ft.,  and  2,018  ft.  Shows  of  oil  were  obtained,  but 
not  in  commercial  quantity.  When  a  well  begun  in  May, 
1918,  was  carried  to  1,980  ft.  without  a  commercial 
yield  of  oil,  the  company  renounced  its  concession  to  a 
number  of  areas  in  this  field. 

Three  wells  in  the  Cachiri  field  were  drilled  in  1917 
down  to  basalt,  to  depths  of  1,950  ft.,  430  ft.  and  736  ft. 
respectively.  No  commercial  quantities  of  oil  were 
found.  A  well  drilled  in  1918  encountered  igneous  rock 
at  745  ft.,  and  was  abandoned. 

DRILLING  IN  La  Sierrita  Field 
Continued  in  1920 

In  the  La  Sierrita  field,  district  of  Mara,  State  of 
Zulia,  a  well  was  started  in  October,  1919.  Despite 
delay  occasioned  by  a  lack  of  water,  requiring  the  laying 
of  a  pipe  line  to  the  Cienega  de  Sinamaica,  twelve  miles 
distant,  the  well  had  been  carried  by  the  end  of  the  year 
to  1,146  ft.  through  clay,  shale,  and  sand.  Drilling  was 
continued  during  1920. 

There  remained  to  the  Caribbean  Petroleum  Co.  at 
the  end  of  1919  in  both  the  Maracaibo  and  the  Paria  dis- 
tricts 261  areas,  comprising  about  322,466  acres.  Some 
additional  areas  were  probably  surrendered  during  1920 
after  intensive  geologic  study. 

The  Venezuelan  Oil  Concessions,  Ltd. — The  Venezue- 
lan Oil  Concessions,  Ltd.,  of  London,  holds  a  concession 
covering  8,128  acres  in  the  di.strict  of  Maracaibo,  on  the 
west  side  of  Lake  Maracaibo,  and  in  the  district  of 
Bolivar,  on  the  east  side  of  the  lake.  Development  of 
the  Bolivar  area  began  late  in  1913,  with  the  drilling  of 
wells  at  La  Ilo.sa  and  Santa  Rita.  The  Santa  Rita  well 
was  drilled  to  a  depth  of  1,600  ft.  without  striking  oil, 
and  was  then  abandoned.  In  the  La  Roca  well,  oil  sand 
was  met  at  a  depth  of  800  ft.;  and  at  a  depth  of  1,500  ft. 
a  sand  giving  oil  of  30  deg.  B6.  was  struck.  A  great 
quantity  was  given  at  first;  but  after  ten  days  the 
output  had  decreased  to  10  bbl.  a  day.  No  attempt  was 
made  to  pump  the  well,  which  was  abandoned. 

The  Venezuelan  Oil  Concessions,  Ltd.,  fought  a  losing 
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fight  with  the  mosquitos,  which  decimated  its  workers  1  800  ft  •  th^  =o.„  a    ^        j     -, 

with  malarial  diseases.     The  drilling  system  origTrnlh  Sunnl/pV.  -J  V,        f.    T'^^  °''  ""  ^  ^"^^^  °^  ^'^^^  ^^■ 

adopted  proved  unsatisfactory,  and  Sew  equ^pm  n    w^  Sacia  bv  trtf       '''  '""^  '°''*''"'^''  ""^^^  ^^^*  °^ 

ordered   in    the   United   States      The  outbreak   of  ^ht  '^"''^^"^  ^^^  tractors,  over  a  wagon  road  built  by  the 

Great  War  prevented  the   delivery  of  th.seouioLent  Zl"^"''-     ^^^''' !'  ^^°"^^^  ^-^'  '  ^'^'  '"^^-     Oil.  when 

Nevertheless  in  the  next  three    'as  five  moreTdls  7^eZl7oTeTumT^r'  "■"  '^  ^^""vf^"^^^^  ^>'  ^ 

were  drilled,  rang.ng  in  depth  from  600  ft.  to  1,800  ft  c^aJt   fift^  mi  es  t    tl^    11^'^  ""^  '°  ''^  "^^"^'^^^ 

?olf  rfivT^f  thTt:r  w.ei?s"  oi  ;ttrt^h:i:  ^n::-  Dal^a^  ""  Headquar\;rs"rthe  eastern  division  are  at 

Santa  Barbara  are  believed  to  l;  of  commer cia    vaW  fit  h'  >r '  "^^'  "•'"'  ^'°"'^  ''^  *^"  Caribbean  coast;  and 

Particulars  concerning  t4  of  these  rerareSv^nTn  Three  'l^fdaTJrlS  '^■^"^•^'-^°-  ^''^  ^°  ^^^  -"theast. 

the  following  table:  ihree  standard  drill  rigs  were  under  constrction  at  the 

end  of  August,  1920.     Supplies  for  the  camp  are  taken 

DATA  ON  WELLS  OF  VEXEZUELAN  OIL  CONCESSIONS,  LTD  """^  Maracaibo  by  schooner  to  a  small  port  near  Punta 

YP»r     n     .     P,]^'**!  2^2^rida.  where  a  small  pier  is  being  built.    A  wagon 

l'\  DnTed    °l?e^     .^efn^To^   C^o^S'a        '""^VV*^^  "^""P  ''  ""^^''  ^""^t^UCtiOn. 

No;l:;..:;:;;;:;;:;; !^|^      l^'^^  \t  ^-^p^     ^  Pf,f ^^P««^'i  Co.-The  Compaiiia  Anonima  Mlnerales 

"^'""^     Petrohferos  Riopauji  was  formed  in  Maracaibo,   with 
Drilling  in  the  Barroso  field  was  started  in  June  1918-       p     ^^"^!,^."  ''^Pital,  to  exploit  deposits  along  the  River 
but  the  well  was  discontinued  after  an  accident  to  the  ^^'         *-^'  '"''^^  ^^®*  °^  ^^^^  Maracaibo.     A  large 

casing.    A  second  well  begun  in  the  latter  half  of  that  ^'"^f  "«^  '^^P'taJ  ^'^s  named;  but  only  $50,000  was  raised 
year  was  abandoned  at  536  ft.     In  the  spring  of  1990  °"^^^*^  ^°''  ^^^^^^  development.    Exploration  work 

there  was  practically  no  activity  in  the  Bolivar  holdings  TqTa '^^^'"i!^*^  °"  ^•''  ^^^  Riopauji  company  in   1915  and 
of  the  Venezuelan  Oil  Concessions,  Ltd.  ^-     -^"^  company  drilled  one  well  in  1917  to  a  depth 

The  Colon  Development  Co.— The  principal  holdino-s  ^'t^!^.  ^^■'  ^"^^''ig  evidences  of  oil,  but  no  commercial 

of  the  Colon  Development  Co.,  of  London,  are  in  the  '^"^  loi^f ^'    ^°  activity  in  oil-drilling  was  reported  dur- 

Colon  district.  State  of  Zulia,  especially  in  the  vicinity  '"^.       7  "'"  ^^^^-     '^^^  R'opauji  company  mined  1,009 

of  El  Cubo,  near  the  Colombian  border,  100  miles  south-  ""    ^"^  °^  ^^^^""^^  '"  l^l^- 

west  of  Encontrados,  and  are  contiguous  to  the  Barco         ^^^  -^^"^'^  American  Co.— The  South  American  Co 

concession    in    the    State    of    Santander    del    Norte,  "'•^^ni^ed  in  the  United  States,  owns  asphalt  deposits 

^°l°'"bia-  "1  the  municipality  of  Lagunillas.  district  of  Bolivar 

Ihe  geologic  exploration  and  the  subsequent  develop-  ^^^'^   °^   ^ulia.      The    South    American    Co     produced 

ment  of  the  Colon  field  were  considerably  hindered  by  -''eventy-two  metric  tons  of  asphalt  in  1917-  fifty  tons  in 

the  depredations  of  the  Motilones  Indians,  necessitating  ^^^^ '  ^"^^  "0"e  '"  1919-     Its  ownership  of  certain  asphalt 

an   armed   guard   about   the   field   camps   and   drilling  deposits  is  disputed  by  the  Caribbean  Petroleum  Co 
machinery  day  and  night.    Drilling  began  early  in  1914  a  ,  ^ 

The  first  well  was  abandoned  at  a  depth  of  700  ft.    The  American  Companies  Developing 

second   well,   on   the  Rio   Oro,   reached   over   1,000  ft.,         ^''^  Maracaibo  OU  Exploration  Co.— The  .Maracaibo 

giving  an  initial  output  of  200  bbl.  a  day  of  light-gravity  ^'^  Exploration  Co.,  of  New  York,  organized  in  the  fall 

on.     Ihree  wells  were  drilled  along  the  Rio  Tarra,  the  °^  ^^^^'  ^^^  made  four  locations  covering  700  000  acres 

deepest  to  2.362  ft.    A  sixth  well  was  carried  to  328  ft.  '"  ^^^  State  of  Zulia  and  has  formed  four  exploration 

Th  ^  .    •  n      ,  companies.      Camps  have  been  established,  and  drnS 

,  Jn  Development  Co.  had  drilled  up  to  May  1.  "material  has  been  shipped  via  Maracaibo.    The  principil 

1920,  six  wells,  as  described.    Three  of  these  were  found  'orations  of  the  Maracaibo  Oil  Exploration  Co    are  .nt 

productive  and  capped,  as  is  shown   in  the  following  ^^^  Barrosos,  in  the  district  of  Perija,  adjoinine  the 

^^'^^^^^rM:  properties  of  the  Caribbean   Petroleum  Co     and  nt    t 

IMTA..M.K,„HCTIVEWELLSOFCOLONDEVELOPMENTCO  ^"'"^   ^"""^^    °^    ^^^^    Maracaibo. 

Y.«r     n    .K     „""i""'  Sun    Cojnpany-The    Sun    Co..    of    Philadelphia,    is 

^''/\.    ,  D^^rfit;.   "fTA"    ^Ve"!r•}C  ,Z%Zn     IT'}^^  *°  ^«^«  ««^"red  concessions  in  the  State  of 

T^uio No" r :::;;: '.o^       ,??        <-..ppc..    ^*if«"- 

■'•'"■•''■'■' :::::::::::::      19,8      ,.|J?         'if  ^.^^         The   Venezuelan  OHfields,  Ltd.-Five  concessions   in 

trrtiSd'S '''''-' '''-'''  ^^''^^^  '-■  ^ip^^'^^^^^^^:^^::^ 

acquired  from  the  Venezuelan-Falcon  Oil  Syndicate.  Ltd!  Pl«n«.  in  the  event  of  obtain!   ,0    To  L'  a  p  >V     '  ni, 

The  proper  y  i.s  .said  to  contain  a  sharp,  narrow  anti-  run  a  small  railroad  to  the  coLt.     This  comZv    s  a    o 

dme  traceable  for  fifty  miles  from  northeast  to  south-  reported  to  be  examining  areas    n    h     sou  hern  end  oJ 

west.    Toward  the  west,  the  anticline  pitches  southwest  '-"ke  Maracaibo.                                           ^oumern  ena  ot 

and  shows  recurring  dome  structures.     Seepages  of  a  The    North     Venezuelan    Petroleum    Co      Ltd      THp 

light  o.    are  numerou.s  acquisition  of  a  concession  to    oJ  he^  are?(247  1  aTrls' 

Development  is  taking  place  in  two  main  division.,,  in  the  districts  of  Acosta.  Zamorra    1  Sika.  StaJe  of 

IV J  aT    '"  •''"'•'^'""'  "^  ^■^'■'■^  '^'  «'-'•'  he.ul.u.irters  Falc.Sn.  by  the  North  Vonezueir  P^ ro leun   C^    Ud    o 

are  at  AUagrac.a.  two  wells  have  been  drilled.     Both  the  I^ndon.  was  reported  in  Septeir   10  '0     Tho  '    inHni 

rotary  and  the  cable  systems  of  drilling  have  been  u.sed.  'loposits  lie  In  the  vicinU;  of  P^ritu                                "^ 

The  first  well  Kuve  a  small  quantity  of  oil  at  a  depth  of  To  Be  Cont.nu^d 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND   REPORTS 


American  Engineering  Council 

Studying  Weaknesses  in  Our 

Producing  Systems 

Herbert    Hoover    Addresses    Engineers 

at  Syracuse — Points  Out  Advantages 

of  Maximum  Production — Efforts 

Made  to  Attain  It 

The  executive  board  of  the  American 
Engineering  Council  of  F.  A.  E.  S.  met 
with  the  convention  of  engineers  at 
Syracuse,  N.  Y.,  beginning  Feb.  14. 
Herbert  Hoover,  president  of  the  coun- 
cil, opened  the  session  w^ith  an  address, 
from  which  extracts  are  here  given: 

"American  Engineering  Council  has 
organized  a  preliminary  survey  of  some 
of  the  weaknesses  in  our  production 
system.  This  survey  will  attempt  to 
visualize  the  nation  as  a  single  indus- 
trial organism  and  to  examine  its  effi- 
ciency toward  its  only  real  objective — 
the  maximum  production.  In  a  general 
way  this  inquiry  will  bear  upon  the 
whole  question  of  deficiency  in  produc- 
tion— industrial  waste  in  a  broad  sense. 

"The  waste  in  our  production  is 
measured  by  the  unemployment,  the 
lost  time  due  to  labor  conflict,  the 
losses  in  labor  turnover,  the  failure  to 
secure  maximum  production  from  the 
individual,  due  either  to  misfit  or  lack 
of  interest.  Beyond  this  again  is  a 
wide  area  of  waste  in  the  poor  co- 
ordination of  great  industries,  the  fail- 
ures in  transportation,  coal  and  power 
supplies  which  re-echo  daily  to  inter- 
rupt the  steady  operation  of  industry. 
There  are  again  such  other  wastes  due 
to  lack  of  standardization,  to  specula- 
tion, to  mismanagement,  to  inefficient 
national  t-quipment,  and  a  hundred  other 
causes.  There  is  a  certain  proof  of 
deficient  production  by  comparisons  of 
our  intense  results  in  1918,  when,  with 
20  per  cent  of  our  man-power  with- 
drawn into  the;  army,  we  yet  produced 
20  per  cent  more  commodities  than  we 
are  doing  today. 

"The  whole  basis  of  national  prog- 
ress, of  an  increased  standard  of  living, 
of  better  human  relations,  indeed  of  the 
advancement  of  civilization,  depends  on 
the  continuous  improvement  in  produc- 
tivity. The  greater  field  for  increasing 
standards  of  living  lie-  in  the  steady 
elimination  of  the  wastes.  The  primary 
duty  of  organized  society  is  to  enlarge 
the  lives  and  increase  the  standards  of 
living  of  all  the  people — not  of  any 
special  class  whatever.  We  are  there- 
fore proposing  to  make  a  preliminary 
examination  of  the  volume  of  waste  in 
eertain  industries,  the  proportions  that 
lie  in  each  field. 

"The  assumption  of  positive  limits 
to  production  due  to  oversupply  has  no 
proper  foundation  in  th(!  broad  view  of 
industry  as  a  whole.     There  is  no  such 


thing  as  the  nation  overproducing,  if 
it  produces  the  right  commodities.  The 
commodities  or  services  produced  by  the 
whole  nation  can  be  absorbed  by  the 
whole  nation  if  they  are  of  the  right 
character.  An  increasing  production 
would  mean  a  directly  increasing 
standard  of  living.  When  one  hundi'ed 
million  men  divide  their  united  output 
they  can  have  twice  the  amount  to 
divide  when  they  double  their  output. 
The  problem  is  to  direct  the  effort  to 
commodities  or  services  that  they  can 
use.  There  is  no  limit  to  the  increase 
of  living  standards  except  the  limita- 
tions of  human  strain,  scientific  dis- 
covery, mechanical  invention,  and  nat- 
ural resources. 

"The  absorption  of  increased  produc- 
tivity lies  in  the  conversion  of  luxuries 
of  today  into  necessities  of  tomorrow, 
and  to  spread  these  through  the  whole 
population  by  stimulation  of  habit  and 
education. 

"Today  we  have  also  capacity  for 
the  production  of  some  commodities 
even  beyond  export  demand  under  pres- 
ent financial  conditions.  As  a  matter 
of  practical  remedy,  we  must  either  re- 
organize these  financial  relations  or 
abandon  some  part  of  this  kind  of  pro- 
duction and  turn  our  idle  men  to  making 
things  with  which  we  are  not  yet  fully 
supplied.  I  am  not  suggesting  that  the 
forces  of  production  can  be  shifted  by 
imperial  direction.  The  practical  thing 
that  can  be  done  is  to  eliminate  some 
of  the  wastes  and  misfits  in  our  pro- 
duction, and  depend  on  the  normal  proc- 
esses of  business  and  human  desires  to 
absorb   them. 

"The  largest  area  of  waste  lies  in 
the  large  periods  of  slack  production 
and  unemployment.  Our  studies  of  in- 
dustries show  that  we  usually  expand 
our  equipment  just  at  the  periods  of 
maximum  demand  for  their  products,  in- 
stead of  doing  our  plant  expansion 
during  periods  of  slack  consumption. 
We  thus  make  double  demands  on  labor, 
and  we  doubly  increase  unemployment 
in  periods  of  reduced  consumption. 
All  industry  could  not  be  so  sta- 
bilized as  to  do  its  capital  construction 
in  periods  of  depression  in  commodity 
demand.  Nevertheless,  there  arc  some 
industries  that  could,  by  the  co-opera- 
tion of  the  Government  and  by  co- 
operation among  themselves,  be  led  in 
this  direction. 

"Another  variety  of  intermittent 
employment,  and  thus  great  waste, 
characterizes  certain  industries  now 
operating  with  unnecessarily  wide  sea- 
sonal fluctuations,  as  for  instance  the 
bituminous  coal  industry.  Mining  engi- 
neers have  already  pointed  out  the 
directions  in  which  remedy  lies;  through 
storage,  through  railway  rate  differen- 


tials, and  other  remedies.  Through 
constructive  action,  an  army  of  men 
could  be  released  from  this  industry  of 
necessity,  to  convert  some  luxury  into 
a  necessity  of  tomorrow.  This  is  no 
plan  to  control  prices  or  profits, 
although  thi'ough  it  both  the  producer 
and  consumer  in  coal  could  be  placed 
upon  a  sounder  basis  than  today.  The 
interest  of  the  consumer  and  producer, 
is,  however,  even  less  important  than 
relief  from  the  intermittent  employ- 
ment and  unemployment  within  this 
industry. 

"The  second  largest  area  of  waste  in 
productivity  is  the  eternal  labor  strikes 
and  lockouts.  The  varied  social  and  eco- 
nomic forces  involved  in  this  problem 
need  no  repetition  here.  Fundamentally, 
this  is  not  alone  a  struggle  for  division 
of  the  results  of  production  between 
capital  and  labor.  Strikes  and  lockouts 
cause  an  even  greater  loss  due  to  the 
element  of  purely  human  friction,  a  loss 
outside  the  area  of  dispute  on  wages 
and  hours.  We  shall  yet  have  to  re- 
organize the  whole  employment  relation- 
ship to  find  its  solution.  We  are  study- 
ing the  progress  made  in  this  line. 

"Yet  another  variety  of  loss  lies  in 
the  unnecessarily  faulty  distribution  of 
our  labor  supply  due  to  seasonal  and 
to  shifting  demands.  An  adequate  em- 
ployment service  is  indeed  the  first  need 
in  effecting  the  reduction  of  these 
wastes.  Probably  the  next  largest 
fraction  of  waste  in  productivity  lies 
in  a  too  high  degree  of  individualism 
in  certain  basic  products  and  tools. 
A  standardization  of  certain  national 
utensils  would  make  for  economy  in 
distribution,  operation,  and  repairs. 
This  does  not  mean  that  we  stamp  out 
individuality;  it  means  basic  sizes  to 
common  and  everyday  things. 

"Another  type  of  waste  lies  in  our 
failure  to  advance  our  industrial  equip- 
ment. The  Super-Power  Board  will 
demonstrate  the  saving  of  25,000,000  to 
.50,000,000  tons  of  coal  annually  by  the 
electrification  of  our  eastern  power 
supply.  The  St.  Lawrence  Waterway 
Commission  will  demonstrate  the  sav- 
ing of  5c.  to  10c.  a  bushel  to  the  farm- 
ers of  fifteen  states,  by  unlocking  the 
Lakes  to  ocean-going  vessels.  Nor  will 
this  injure  our  present  systems  of 
canals  and  waterways,  for  we  have  ever 
found  that  prosperity  in  one  industry 
blesses  all. 

"We  do  not  believe  it  is  necessary  to 
effect  these  things  by  the  Government. 
The  spirit  of  co-operation  has  already 
solved  many  things;  it  has  standard- 
ized some  things  and  is  ripe  for  initi- 
ative toward  co-operation  of  a  wide- 
spread character.  The  leadership  of 
our  Federal  Government  in  bringing 
together  the  forces  is  needed. 
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MEN  YOU  Should 
Know  about 


M.  W.  von  Bernewitz  has  severed  his 
connection  with  the  Mines  Handbook 
at  Tuckahoe,  N.  Y. 

H.  H.  Hunner,  of  Cornwall  Ore  Bank 
Co.,  is  spending  two  weeks  in  the  Lake 
Superior  iron  districts. 

Frederic  R.  Weekes,  of  New  York, 
N.  Y.,  has  gone  to  Nevada  and  Califor- 
nia on  professional  business. 

Glenville  A.  Collins,  consulting  mining 
engineer,  has  moved  his  offices  from 
Seattle,  Wash.,  to  Vancouver,  B.  C. 

Dorsey  A.  Lyon,  supervisor  of  experi- 
ment stations,  U.  S.  Bureau  of  Mines, 
has  retumed  to  Washington,  D.  C, 
after  an  extended  Western  trip. 

John  M.  Fox,  superintendent  of  the 
Belmont  Wagner  Mining  Co.,  at  Tel- 
luride,  Col.,  has  resigned  that  position 
and  is  now  in  San  Francisco,  Cal. 

M.  M.  Duncan,  vice-president  and 
general  manager  of  the  Cleveland- 
Cliffs  Iron  Co.,  will  leave  soon  for 
Europe,  where  he  will  make  observa- 
tions on  mining  conditions. 

Waiter  L.  Maxson  has  left  Canon 
City,  Col.,  on  account  of  the  closing 
down  of  the  operations  of  the  New 
Jersey  Zinc  Co.  at  that  place,  and  is 
temporarily  in  Butte,  Mont. 

Sir  David  Paulin  and  Young  J. 
Pentland,  of  Edinburgh,  Scotland,  di- 
rectors of  the  Arizona  Copper  Co., 
Ltd.,  are  in  Clifton,  Ariz.,  on  a  tour 
of  inspection  of  the  company's  prop- 
erties. 

M.  Y.  Williams,  geologist  on  the  staff 
of  the  Geologic  Survey  of  Canada,  and 
a  petroleum  geologist,  has  resigned  to 
become  professor  of  paleontology  at  the 
University  of  British  Columbia,  Van- 
couver. 

T.    Wayland    Vaughn,    of    the    U.    S. 

Geological  Survey,  is  on  his  way  to 
Haiti,  to  inspect  geologic  surveys  being 
made  there  by  the  U.  S.  Geological  Sur- 
vey in  co-operation  with  the  local  gov- 
ernment. 

BlandTord  C.  Burgess  has  resigned 
his  position  with  the  Iron  Cap  Copper 
Co.,  Globe,  Ariz.,  to  take  charge  of  the 
development  of  promising  silver-lead 
claims  in  the  Saddle  Mountain  district, 
Pinal  Co.,  Ariz. 

G.  B.  Dennis,  of  Spokane,  Wash., 
founder  and  for  many  years  president 
of  the  Northwest  Mining  Association, 
■was  given  the  first  honorary  presidency 
and  life  membership,  by  u  resolution 
paa.sed  at  the  recent  meeting  of  the 
association. 

W.  Earl  Groenough,  mining  engi- 
neer of  Spokane,  Wash.,  who  has  been 
occupied  since  early  in  1920  on  be- 
half of  the  llecla  Mining  Co.,  in  work 
relating  to  its  recent  apex  litigation,  is 
spending  two  weeks  examining  mining 
properties  in  California.  He  will  visit 
Los  Angeles  and  San  Francisco  before 
retuniing. 


Colonel  H.  C.  Rizer,  the  genial  chief 
clerk  of  the  U.  S.  Geological  Sui-\'ey, 
was  the  guest  of  honor  at  a  lunch 
given  by  all  his  associates  on  Jan.  15 
to  celebrate  his  completion  of  thirty- 
five  years  of  ser\'ice  with  the  survey. 
He  also  received  a  flood  of  letters, 
"smokes,"  and  other  tokens  of  regard 
from  his  many  associates. 

Colonel  Rizer  was  a  schoolboy  in 
his  native  state  of  Maryland  at  the 
opening  of  the  Civil  War.  As  soon  as 
his  parents  consented  he  enlisted  as  a 
private.  At  once  he  was  appointed 
first  sergeant  of  his  company,  and 
eventually  rose  through  all  higher 
grades  to  come  out  of  the  service  at 
the  close  of  the  war  as  colonel  of  his 
regiment.  The  study  and  practice  of 
law  occupied  him  for  the  next  fifteen 


H.   C.  RIZER 

years,  chiefly  in  Kansas,  where  he  also 
edited    a   weekly. 

Early  in  the  history  of  the  survey 
Rizer  made  the  acquaintance  of  Major 
J.  W.  Powell,  with  others  of  the  staff 
of  the  second  director,  and  was  dis- 
bursing agent  of  the  Geological  Sui*- 
vey  during  1883  to  1886.  For  three 
years  he  was  away,  .serving  as  secretary 
to  the  Board  of  Railway  Commissioners 
of  Kan.sas.  Major  Powell  again  offered 
him  a  survey  position  at  higher  pay,  so 
in  1889  he  returned  to  "one  of  the  pleas- 
antest  assoiiations  of  his  life,"  and  in 
1890  succeeded  Mr.  Pilling  as  the  latest 
incumbent  of  the  chief  clerkship. 

The  colonel  has  filled  that  office  con- 
tinuously ever  since,  and  today,  at 
over  eighty,  is  still  serving  genially, 
gladly  and  helpfully.  His  life's  work 
has  been  to  serve  the  many  material 
needs  of  one  of  the  most  strenuous  of 
our  leading  scientifii-  bureaus,  and  the 
testimony  of  all  it.s  directors  backs  a 
host  of  associates  in  n.ssuring  him  that 
it  has  been  well  done.  All  "that  which 
should  accompany  old  age,  as  honor, 
love,  obedience,  troops  of  friends."  is 
his  indeed. 


Dr.  J.  Austin  Bancroft,  Dawson  pro- 
fessor of  geology  at  McGill  University, 
Montreal,  has  obtained  leave  of  ab- 
sence for  a  year  beginning  in  May,  and 
will  ser\'e  as  assistant  general  manager 
of  the  Granby  Consolidated  Mining, 
Smelting  &  Power  Co.'s  mines,  Anyox, 
B.  C.  E.  E.  Campbell,  former  assistant 
general  manager,  has  resigned  to  be- 
come general  superintendent  of  United 
Verde  Extension  Mining  Co.,  Jerome, 
Ariz. 

W.  Burling  Tucker,  district  engineer 
in  charge  of  the  southern  California 
field  division  of  the  California  State 
Mining  Bureau,  has  resigned  to  engage 
in  mining  in  Mexico.  He  was  succeeded 
on  Feb.  3  by  Charles  S.  Haley,  a  mining 
engineer  graduated  in  1907  from  the 
University  of  California  and  with  ex- 
perience in  the  Western  States,  Cali- 
fornia, Alaska,  and  South  America.  Mr. 
Haley's  headquarters  are  in  the  Pacific 
Finance  Building,  Los  Angeles,  Cal. 

Edward  Doheny,  mining  engineer, 
left  Mexico  to  visit  in  Merrill,  Wis.,  in 
September,  1920,  and  has  not  been  heard 
from  since  that  time.  He  was  traced 
as  far  as  Chicago,  111.  Mrs.  William 
Doheny,  his  mother,  will  appreciate 
any  information  concerning  him.  Mr. 
Doheny's  description  is  as  follows: 
Age,  twenty-one;  height,  about  six  feet; 
weight,  150  lb.;  complexion,  fair;  black 
hair;  blue  eyes.  Mrs.  Doheny's  ad- 
dress is  205  Fifth  St.,  Merrill,  Wis. 


SOCIETY  MEETINGS 
ANNOUNCED 


The  American  Society  of  Mechanical 
Engineers  will  hold  its  spring  meet- 
ing on  ISIay  23  to  May  26,  inclusive,  at 
Chicago,  111.  The  Congress  Hotel  will 
be  the  headquarters.  Among  the  ses- 
sions planned  are  conferences  on  Fuels, 
Management.  Material  Handling,  and 
Power. 


W.  P.  Snyder,  late  head  of  the  She- 
nango  Furnace  Co.,  died  at  his  home  in 
Pittsburg,  Pa.,  on  Feb.  3.  Mr.  Snyder 
was  a  highly  respected  and  well-known 
mining  man,  and  visited  flic  Mesabi 
iron  range,  where  his  company  operates 
many  large  properties,  many  times  a 
year.  He  took  great  pride  in  the  fleet 
of  boats  operated  by  liis  oonii"i">'.  and 
during  his  administration  ho  had  built 
the  largest  ore-carrying  boat  on  the 
Great  Lakes. 

J«.seph  M<M)re.  Jr..  president  of  the 
Wedge  Mcchanioal  Furnace  Co..  Phila- 
delphia. Pa.,  died  suddenly  at  his  homo, 
1821  Walnut  St..  on  Feb.  11.  Mr.  Moore, 
who  was  seventy-one  years  old,  was  a 
financier  and  a  writer  as  well  as  a 
manufacturer  and  had  traveled  exten- 
sively. 
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Leading  Events 


WEEKLY  RESUME 
As  the  result  of  the  decision  hist 
October  in  the  Utah  Apex-Utah  Con- 
solidated lawsuit,  the  Utah  Consoli- 
dated coynpany  has  filed  a  statement 
and  accounting  ivith  the  Utah  Dis- 
trict Court,  showing  the  tonnage  and 
value  of  ore  illegally  extracted  from 
the  Utah  Apex  workings.  The  Silver 
King  Coalition  Mining  Co.  at  Park 
City,  in  the  same  state,  has  decided 
to  rebuild  its  mill  that  was  destroyed 
by  fire  the  last  week  in  January. 
In  Colorado,  the  Legislature  has 
voted  to  abolish  the  office  of  In- 
spector of  Ore  Buyers.  At  Washing- 
ton the  Senate  Committee  has  allowed 
an  appropriation  for  a  mining  experi- 
ment station  at  Butte.  A  higher 
duty  on  lead  ore  has  been  asked  in 
a  petition  made  by  the  Utah  Legis- 
lature, and  in  Montana  a  similar 
request  has  been  made  for  a  tariff 
on   manganese  ore. 

In  Butte,  the  Anaconda  company 
has  perpetuated  the  testimony  of 
three  aged  witnesses  respecting  the 
title  to  certain  claims,  regarding 
which  a  dispute  with  the  Davis-Daly 
company  is  said  to  be  not  impossible. 
In  the  Coeur  d'Alvnes,  the  Amar.on- 
Dixie  Mining  Co.  has  increased  its 
capital  stock,  and  the  Caledonia 
Mining  Co.  has  suspended  the  pay- 
ment of  dividends.  At  Eureka,  Utah, 
the  Chief  Consolidated  has  cut  its 
quarterly  dividend  in  half.  At  Marys- 
ville,  Cal,  the  parts  of  the  Guiana 
Development  Co.'s  new  dredge  are 
said  to  be  ready  for  shipimnt  to 
South  America. 


Utah  Consolidated's  Accounting 

In  Apex  Suit  Filed 

Claims  Profit  on  Tonnage  Taken  from 

Plaintiff's  Workings  Was  About  25 

Per  Cent  of  Damages  Asked 

According  to  the  statement  and  ac- 
counting just  filed  by  the  Utah  Con- 
solidated Mining  Co.,  of  Bingham  Can- 
yon, Utah,  with  the  Utah  District 
Court,  the  tonnage  mined  by  it  from  the 
disputed  workings  of  the  Utah  Apex 
Mining  Co.  was  117,000.  The  profit 
made  on  this  was  $658,000.  In  the  suit 
decided  on  Oct.  20  last  the  damages 
asked  by  the  plaintiff  were  $2,500,000  or 


Jones  &  LauKhlin  Still  Drilling  on 
Eastern  Gogebic 
The  Jones  &  I/.mghlin  company  are 
still  proceeding  with  their  exploratory 
work  on  the  Gogebic  Range,  having  a 
diamond  drill  at  work  on  the  south-east 
quarter  of  section  8,  town  47  north, 
range  45  west.  The  ilriU  is  located  just 
east  of  the  Sunday  Lake  fault  which 
threw  the  formations  to  tho  south,  form- 
ing the  orebodiea  that  are  being  mined 
in  the  two  open  pits,  and  they  hope  to 
find  merchantable  ore  in  the  same 
horizon  that  the  Sunday  Lake  mine  and 
the  Castile  mine  have  developed  their 
orebodics.  The  drill  is  located  north  of 
the  footwall  and  dips  south.  The  drill- 
ing is  being  done  under  the  direction 
of  Archibald,  of  Negaunce,  with  James 
Trebilcock  in  local  charge.  Drilling  was 
(lone  in  this  vicinity  several  years  ago, 
when  some  ore  of  good  grade  was 
found,  and  the  present  work  is  to  de- 
termine what  tonnage  may  be  expected. 


Mesabi  Iron  Co.'s  First  Unit  More 
Than  Half  Complete 

New   Plant  at   Babbitt  a   Pilot   Mill   t« 
Certain  Extent — Appealed  to  Jack- 
ling  as  Did  Utah  Copper  Project 

The  important  iron  enterprise  of  the 
Mesabi  Iron  Co.  under  charge  of  D. 
C.  Jackling,  as  president,  and  the  New 
York  firm  of  Hayden,  Stone  &  Co.,  as 
financial  sponsors,  and  situated  at  Bab- 
bitt, on  the  Mesabi  Range,  will  prob- 
ably be  treating  iron  ore  early  in  the 
shipping  season  of  1921.  Its  first  unit 
is  now  about  65  per  cent  completed,  and 
almost  everything   in  the  way   of  ma- 


FIR.ST   UNIT  OF   MESABI   IRON  CO.'S   PROPOSED  CONCENTRATOR  AT  BABBITT. 
MINN..  ON  EASTERN  END  OF  MESABI  RANGE 


almost  four  times  this  amount.  The 
action  of  the  Utah  Apex  Mining  Co.  is 
awaited  with  interest.  The  complete 
story  of  the  Utah  Apex-Utah  Consoli- 
dated apex  suit  was  given  in  the  Oct. 
30,  1920,  issue. 

Silver  King  Coalition  Company 

To  Rebuild  Mill 
New  I'lant  To  Use  (;ravity  Concentra- 
tion and  Flotation — Judge 
OfferH  I'lant 
The  Silver  King  Coalition  Mining 
Co.,  Park  City,  Utah,  will  rebuild 
its  mill  recently  destroyed  by  fire.  The 
loss  is  practically  covered  by  the  in- 
surance and  it  will  be  possible  to  use 
most  of  the  old  foundations,  although 
the  mill  will  be  made  smaller  and  more 
compact.  The  new  mill  will  use  straight 
gravity  concentration  and  flotation.  It 
is  reporUjd  that  the  Judge  Mining  & 
Smelting  Co.  has  offered  the  Coalition 
the  use  of  its  concentrator  for  the  treat- 
ment of  u  part  of  its  mill  ore. 


chinery  is  either  on  the  ground,  com- 
pleted at  the  shops,  or  under  guarantee 
of  delivery  very  soon. 

As  is  generally  known  in  the  iron 
trade,  the  plan  of  this  works  calls  for 
the  quarrying  of  hard,  low-grade,  mag- 
netic taconite  that  is  now  lying  exposed 
without  cover,  its  transportation  on  the 
company's  railway  over  its  own  land  to 
a  mill,  the  crushing  and  fine  grinding 
of  the  material,  separation  of  the  iron 
from  gangue  minerals,  in  this  case 
chiefly  silica  and  phosphorus,  and  the 
agglomerating  of  the  enriched  ore  in 
Dwight-Lloyd  machines.  The  final  prod- 
uct will  vary,  in  accordance  with  the 
desire  of  customers,  from  an  ore  of  say, 
61  or  62  per  cent  iron,  natural  analysis, 
and  ahout  0.025  per  cent  phosphorus,  to 
an  ore  that  is  richer.  Experiments  have 
shown  that  a  product  can  be  made  that 
is  between  ()9  and  70  per  cent  iron  and 
containing  but  a  trace  of  phosphorus. 

The  company  owns  a  vast  quantity  of 
the  lean  iron-bearing  material  that  it 
proijoses  to  concentrate,  and  its  appeal 
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to  Messrs.  Jackling,  Hayden,  Stone  and 
their  associates  was  along  the  lines  of 
the  appeal  that  the  immense  tonnage  of 
Utah    Copper    made    to    them,    twenty 
years  ago;   the  entire  scheme  is  being 
worked    out    alona:    the    lines    between 
which  Utah  Copper  and  its  associated 
enterprises  have  been  successfully  de- 
developed.      They    recognize    that    no 
small  tonnage  and  no  trifling  operation 
can  succeed,  and  the  unit  now  approach- 
ing completion  is   but   a  beginning  of 
what  will  result,  if  this  first  unit  meets 
the  expectations  of  the  company.     It  is 
said  that  Mr.  Jackling  expects  it  to  be- 
come   much    the    largest    metallurgical 
plant  in  the  world,  and  the  tonnage  of 
available  material  in  the  possession  of 
the  company  is  such  that  this  expecta- 
tion can  well  be  realized. 

Something  more  than  $750,000  was 
spent  in  an  initial  experiment  at  Duluth 
and  now  more  than  $3,000,000  is  being 
put  into  the  first  or  pilot  mill.  This, 
too,  can  be  classed  as  to  a  certain  ex- 
tent an  experiment,  for  many  new 
Ideas  and  practices,  some  of  them  quite 
revolutionai-y,  have  been  worked  out  by 
the  engineers  of  the  companv,  and  re- 
mam  to  be  subjected  to  large  scale 
commercial  test. 
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Colorado  To  Abolish  Office  of 
Inspector  of  Ore  Buyers 

The  office  of  Inspector  of  Ore  Buyers 
which  was  created  a  few  years  ago  by 
an    act   of   the    Colorado   legislature    to 


curb  the  activities  of  "high  graders" 
who  were  causing  the  metal  mining  in- 
dustry losses  amounting  to  many  thou- 
sands of  dollars,  will  be  abolished.  Re- 
cently, the  fees  collected  have  been  so 
small  that  they  have  not  justified  the 
continuance  of  the  office.  With  the 
consent  of  the  state  civil  service  com- 
mission the  duties  of  the  inspector  will 
be  performed  in  the  future  by  the 
regular  clerical  force  of  the  office  of 
the  Secretary  of  State. 


Recent  Production  Reports 


In  January,  Alaska  shipped  to  the 
United  States  6,513  gross  tons  of  copper 
ore,  matte,  etc.,  containing  5,241  634  lb 
copper;  also  87  oz.  palladium,  18  oz' 
platinum  $145,448  in  gold  ore  and  base 
bullion,  6,371  oz.  gold  bullion  and  $59,- 
^46  in  silver  ore  and  base  bullion. 

Arizona  Copper  produced  2,300,000 
lb.  copper  in  January,  against  2,650,000 
m  December. 

East  Butte  produced  1,664,880  lb 
copper  in  January,  compared  with 
1,538,760  in   December. 

Phelps  Dodge  produced  8,701,000  lb 
copper  in  Januarj-  (8,318,000  in  De- 
cember) as  follows:  Copper  Queen 
Branch,    4,660,000;    Moctezuma    Copper 

?°,-,'o^nn^.--°°°'  ^"""^  Mountain  Branch. 
i,di9,U00,  and  custom  ores,  354,000. 

Calumet  &  Arizona  produced  2,438  - 
000  lb.  copper  in  January. 

New  Cornelia  produced  2,170,000  lb 
copper  in  January. 


Cassidy  Collieries  Decisions  Favor 
Granby  Co. 

The  Granby  Consolidated  Mining, 
Smelting  &  Power  Co.,  of  British 
Columbia,  all  but  entirely  won  its  two 
appeals  against  a  decision  of  Justice 
Gregory,  who  some  months  ago  °-ave 
a  judgment  in  favor  of  the  Esquimalt 
&  Xanaimo  Ry.  Co.,  affecting  the 
rights  of  Granby  and  its  coal  opera- 
tions at  Cassidy,  on  Vancouver  Island 
In  two  judgments  delivered  Granby 
wins  absolutely  in  what  is  known  as 
the  Dunlop  case  and  the  propriety  of 
the  provincial  legislation  in  this  re- 
gard IS  upheld.  Justice  Eberts  dis- 
sented from  the  remainder  of  the  court 
in  this  judgment. 

In  the  Ganner  case,  title  to  the  prop- 
erty   is    found    to    be    vested    in    the 
Granby  company,   but   there   is   a  find- 
ing   that    in    case    of    assessment    of 
damages  against  Granby  in  respect  to 
the  coal  rights  these  shall  be  consid- 
ered as  to  the  coal  "in  nature  "     The 
outside  price  at  this  rate  is  stated  to 
be  a  matter  of  $150  an  acre,   so  that 
in    respect    to    the    total    of   200    acres 
the  outside  amount  of  the  claim   that 
Granby   may   have    to    settle    is   unoffi- 
cially estimated  at  $30,000.     The  orig- 
inal   charge   against    Granby,    had    the 
cases  gone  against  the  companv,  might 
have    run    from    half    a    million    to    a 
million     dollars.       Justice     McPhillips 
dissented  in  the  Ganner  case.    Counsel 
tor  the  E.  &  N.  announced  that  the  case 
would  oe  appealed. 


News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Opponents  of  McFadden  Gold  Bill 

Present  Arguments 
Sponsor   Claims    They    Avoid    Question 
I  hat  Jewelers  Are  in  Effect  Receiv- 
ing a  Subsidy 
Further    arguments    were    made    on 
Feb.    8    before   a    subcommittee    of   the 
Committee  on  Ways  and  Means  as  to 
the  merit.s  of  the  McFadden  Gold  Bonus 
Bill.    The  hearing  was  given  over  large- 
ly to  the  opponents  of  the  mea.sure.   The 
presentation  wa.s  under  the  direction  of 
G.     Nicmoyer,     who     represented     the 
Jewelers'     Vigilance     Committee.     Inc 
the    United    States    Gold    Leaf    Mnnu- 
fucturers"    As.sociation,    and    the    Gold 
Pen    Manufacturers'    A.ssocintinn.      Mr 
Nlemeyer  argued  that  any  justification 
that  may  have  existed  for  the  McFad- 
den Hill  is  now  disappearing,  owing  to 
the   rapid   derline   in    the   price   of   ma- 
terials   and    commodities.       Uc    placed 
great  emphasis  on  the  point  Ihnt  fraud 
•nd  waste  wnul.l  r.-sult  if  the  McFa.M.n 
Bill  .Hhnul.l  become  n  law.     The  hountv 
or  »l(i  p.T  oz..   he  argued,  would  make 
•    ♦20    gold    piece    worth    $;I0,07.      "It 
would  I...  enwy."  he  unid.  "to  drop  a  |20 
KoU  piece  in  a  mine  and  bring  up  gold 


worth  $30.67,  because  gold  is  not  easilv 
identified."  He  declared  that  the  bounty 
would  enable  the  profitable  gold  mines 
to  eam  an  enormous  profit.  He  pre- 
dicted that  the  tax  on  the  use  of  gold 
in  the  arts  would  not  meet  the  bonus 
and  that  on  the  1918  basis  an  appropri- 
ation of  $.i2,000,000  would  have  to  be 
taken   from    the  public   treasury. 

Morris  L.  Krnst,  counsel  for  the  in- 
terests oppo..ing  the  bill,  argued  that 
ine  bill  would  be  unconstitutional. 

E.  W.  Kemmerer.  professor  of  eco- 
nomics and  finance  at  Princeton  Uni- 
versity, was  one  of  the  witnesses  pre- 
sented by  the  jewelers.  He  declared  that 
thefjuestion  is  an  international  one.  but 
that  apparently  it  is  being  considered 
simply  on  a  national  basis  in  thi.s  coun- 
try. It  would  l>e  necessary,  he  said,  to 
influence  the  (li.w  of  the  world's  supply 
of  gold,  lie  cited  numerous  authorities 
who  regard  the  plan  as  impiarticable. 
and  he  denounced  it  as  flying  in  the  face 
of  econi.mic  and  financial  laws. 

Representative  McFadden  intro.luced 
into  the  record  the  report  which  he 
made  to  the  American  Hankers'  As.<io- 
riation.  lie  pointe.l  out  that  the 
jewelers   h.-.,l  avoid,. I   the  .|Uestion   that 


they  were  in  etfect  receiving  a  subsidy 
in  purchasing  gold  at  less  than  the  cost 
of    production.      He    presented    to    the 
committee  a  large  number  of  letters  and 
endorsements  from  bankers,  state  legis- 
latures,   chambers    of    Commerce    and 
individuals  favoring  his  bill.     I,,  etfect 
his     argument     was     that    stilted     and 
academic   reasons   are   being   urire.l    to 
camouflage  a  very  simple  situ.Hion.    He 
held    that    it    is    very   evident    th.if    the 
countries  of  the  world  soon   will  draw 
importantly  upon  our  gold  .<upplv  and 
that  It  is  an  urgent  neccssitv  that  we 
increase  our  production.    He  st.uod  that 
he   fails   to   see   the   wisdom    of   telling 
our  gold   miners  that   thev  must  shut 
down. 

Many  of  the  economic  questions 
rni.sed  by  the  jewelers  were  answered  by 
H.  N.  Lnwrie,  eco^omi^^f.  and  J.  F. 
Callbrenlh.  of  the  Mining  (^.ngl•e»s. 

Mine  Re.scue  Car  No.  1.  with  R.  D. 
(Jnnlnor  as  engineer  iti  ihaive.  was 
at  Reno  Jan.  ."?!  to  K.  I-  1.1  for  the 
purpose  of  trainini:  n-'utu:  students 
nt  the  University  .■  \.  ».i.la.  From 
Feb.  14  to  Feb.  i;!  ih,  , ,,,  will  he  at 
Oatnian.   Arir. 
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Experiment  Station  for  Butte, 
Perhaps 

Senate  Adds   $25,000  to  Appropriation 

—  Senator   Walsh   Describes 

Camp's  Importance 

So  as  to  make  possible  the  establish- 
ment of  a  mining  experiment  station 
at  Butte,  the  Senate  has  approved  an 
amendment  to  the  Sundry  Civil  Bill,  in- 
creasing by  $25,000  the  amount  to  be 
available  for  the  establishment,  mainte- 
nance, and  operation  of  mining-  experi- 
ment stations.  In  urging  that  the 
amendment  be  adopted,  Senator  Walsh 
of  Montana  called  attention  to  the  fact 
that  eight  mining  experiment  stations 
already  have  been  established  but  that 
none  as  yet  has  been  located  in  the  city 
of  Butte,  which  he  referred  to  as  "the 
greatest  mining  camp  in  the  United 
States  and  perhaps  in  the  world." 
Within  the  radius  of  one  mile  at  Butte, 
Senator  Walsh  told  the  Senate,  one- 
fifth  of  the  copper  production  of  the 
world  is  brought  to  the  surface.  As  a 
result  of  this  copper  mining  activity, 
he  said,  Montana  is  able  to  lead  all 
other  states  in  the  production  of  silver 
and  is  fast  becoming  one  of  the  most 
important  producers  of  zinc.  He  also 
called  attention  to  the  fact  that  it  is 
the  plan  of  the  Bureau  of  Mines  to 
study  mining  rather  than  metallurgical 
problems  at  the  Butte  station  in  case 
an  appropriation  is  allowed.  He  also 
called  attention  to  the  fact  that  the 
State  Mining  College  is  located  at  Butte 
which  would  co-operate  with  the  Bureau 
of  Mines.  At  the  request  of  Senator 
Walsh,  the  Bureau  of  Mines  furnished 


him  with  the  following  statement  of 
the  objectives  of  its  study  into  mining 
problems. 

Government's  Helium  Plant  Given 
'  Trial  Run 

Encouraging  results  were  obtained  at 
a  trial  run  made  at  the  helium  plant  at 
Petrolia,  Texas,  where  the  Bureau  of 
Mines  is  co-operating  with  the  Helium 
Board  of  the  Army  and  Navy  in  the 
production  of  helium  from  natural  gas. 
H.  S.  Mulliken,  the  special  technical 
assistant  to  the  Director  of  the  Bureau 
of  Mines,  has  just  returned  from  an 
inspection  visit  to  the  plant. 

The  Bureau  of  Mines  is  co-operating 
with  the  Army  and  Navy  in  the  study 
of  the  helium  problem.  It  involves  the 
protection  of  the  gas  field  in  which 
helium  occurs.  So  far  as  is  known,  the 
United  States  is  the  only  nation  in 
which  large  helium  resources  exist.  An 
intensive  effort  is  being  made  at  this 
time  to  devise  cheaper  processes  for 
separating  helium  from  the  other  con- 
stituents in  natural  gas. 

War  Mineral  Awards 

Awards  recommended  during  the 
week  ended  Feb.  5  by  the  War  Minerals 
Relief  Commission  totaled  $2,069.93. 
The  recommendations  were  as  follows 
(the  name  of  the  claimant,  the  mineral, 
the  amount  recommended,  and  its  per- 
centage relationship  to  the  amount 
claimed,  are  shown) :  Earle  N.  Young, 
manganese  and  tungsten,  $371.29,  27 
per  cent;  Frank  C.  Livingstone,  chrome, 
$116,  41  per  cent;  Dan  W.  Powers, 
chrome,  $1,582.64,  54  per  cent. 


Utah  Legislature  Asks  Higher 
Duty  on  Lead 

Montana   Petitions   for  Tariff  on  Man- 
ganese Ore  To   Protect  Indu.stry 
in  State 

A  petition  has  been  presented  to  Con- 
gress by  the  Governor  and  the  Legisla- 
ture of  the  State  of  Utah  asking  that 
the  import  duties  on  lead  be  increased 
as  soon  as  possible  "to  enable  domestic 
producers  to  resume  and  continue  oper- 
ations." 

A  petition  asking  for  an  import  duty 
of  Ic.  per  lb.  on  manganese  ore  was 
presented  by  the  legislature  of  Montana. 
The  petition  pointed  out  that  large 
sums  have  been  spent  in  the  West  dur- 
ing the  war  in  the  development  of 
manganese  deposits  but  that  they  were 
unable  to  continue  operations  due  to  im- 
portations  of  cheaper   ore. 


Dyer  Bill  To  Aid  Business  in 
China  Approved 

American  business  men  operating  in 
China  recently  appeared  before  the 
House  Ways  and  Means  Committee  in 
an  effort  to  overcome  the  handicap  of 
excess  profits  taxation,  from  which 
their  competitors  are  free.  The  com- 
mittee approved  the  Dyer  bill  by  a  vote 
of  ten  to  three.  This  bill  provides  for 
the  Federal  incorporation  of  American 
companies  in  China  and  exempts  them 
from  excess  profits  taxation  on  busi- 
ness done  in  China.  The  bill  was  re- 
turned to  the  Judiciary  Committee  and 
will  likely  be  before  the  House  in  a 
few  days. 
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Special  London  Letter 

Conditions    in    .Mining    Industry    Disap- 
pointing— Burma    Corporation    Ite- 
ported  Seeking  Control  of  Lead 
Market  —    Brakpan     and 
Springs  .Mines  Compared 
By  W.  a.  Doman 

London,  Feb.  1— Things  are  not  mov- 
ing very  brisky  in  the  mining  world. 
In  fact  there  seems  to  be  a  general  feel- 
ing of  disappoint,r.]<nt..  The  continuous 
<lrop  in  the  price  of  metals,  and  the 
slow  process  of  European  economic  re- 
construction, from  which  so  much  was 
expected,  seem  to  bi-  having  a  dis- 
heartening effect.  First  of  all  on  the 
public,  becau.se  they  see  share  prices 
going  against  them,  and  .secondly  on  the 
minds  of  directors  who  are  unable  to 
procure  sufficient  funds  for  carrying 
on.  Various  Hchemes  are  in  course  of 
incubation,  but  some  of  them  have  al- 
ready proved  abortive.  As  regards  tin 
undertakings,  the  Cornish  companies 
experience  even  ffrcatcr  difficulty  in  at- 
tracting funds  than  if  they  were  oper- 


ating at  the  other  side  of  the  world. 
The  Jantar,  a  Nigerian  company,  offered 
distinctly  good  terms  for  £25,000  of 
debentures;  shareholders  have  not  put 
up  the  money,  and  there  is  talk  of 
ceasing  operations  until  an  improve- 
ment occurs  in  the  price  of  tin.  Com- 
panies are  hit  both  ways.  If  they  ask 
too  large  a  sum  the  public  will  not  find 
it;  if  on  the  other  hand  only  a  small 
amount  is  wanted  difficulty  exists  in 
negotiating  the  scrip  and  in  these  days 
negotiability  is  a  great  desideratum. 

It  is  reported  that  the  damage  done 
by  the  fire  at  the  Port  Pirie  works  of 
the  Broken  Ilill  Associated  Smelters 
will  take  twelve  months  to  repair.  Un- 
fortunate though  this  undoubtedly  is,  it 
may  not  be  entirely  without  its  ad"- 
vantages.  The  Zinc  Corporation  is 
working  on  short  time  and  is  treating 
only  tailings,  its  mine  being  left  alone 
for  the  time  being.  This  is  a  great 
blow  to  the  public  who  have  held  Zinc 
Corporation  Preference  shares  as  a 
.sound  mining  investment,  and  who  now 
are  receiving  no  return. 


The  December  quarterly  reports  of 
the  Brakpan  Mines  and  Springs  Mines, 
(South  Africa)  both  under  the  control 
of  the  Consolidated  Mines  Selection  Co., 
are  interesting  as  showing  variations 
in  reef  widths  and  values  in  the  same 
district. 

Brakpan     Springs 

Ft.  on  reef   3,107  2,523 

Average   value,   dwt.     12.12  22.0 

Average    width,    in..     29.75  16.85 

Payable,  feet   1,615  1,330 

Per  cent,  pay 52.0  53.3 

Average   value,    dwt.     18.96  27.23 

Over   inches    31.29  22.68 

Taken  in  the  way  in  which  the  Rand 
mining  companies  regard  development 
there  is  really  little  difference  between 
the  593  inch-dwt.  of  the  Brakpan  and 
the  617  inch-dwt.  of  the  Springs.  In  the 
estimate  of  ore  reserves  the  figures 
compare  thus: 

Tons        Value      Stop, 
dwt.        width 


Brakpan 
Springs 


2,526,517 
2,726,178 


K.HH 
«.7() 


70.0 
(13.5 
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The  Consolidated  Mines  Selection  is 
still  assisting  the  Springs  Mines  fin- 
ancially, and  during  the  last  three 
months  of  the  year  took  up  9,000  shares 
at  the  agreed  price  of  £3  per  share.  An- 
other member  of  the  Consolidated  Mines 
Selection  group,  the  Daggafontein 
Mines,  is  being  financed  and  has  drawn 
a  further  £100,000,  the  loan  now 
amounting  to  about  £450,000.  The  total 
development  in  this  mine  to  date  is  12,- 
988  ft.,  of  which  6,219  ft.  are  on  the 
reef,  and  of  the  6,010  ft.  sampled  the 
average  value  is  23.38  dwt.  over  an 
average  reef  width  of  10.8  in.  Here 
again  can  be  seen  a  great  difference  in 
width  when  compared  with  Brakpan 
and  Springs. 

A  report  is  current  that  the  Burma 
Corporation  is  connected  with  a  scheme 
called  the  Associated  Lead  Manufac- 
turers, Ltd.,  to  acquire  the  control  of 
H.  J.  Enthoven  &  Sons,  Walkers,  Parker 
&  Co.,  Locke,  Lancaster,  and  other 
firms  for  the  pooling  and  sale  of  out- 
put, and  almost  of  domination  of  the 
lead  market.  So  far  as  the  East  is  con- 
cerned, Burma  Corporation  has  the 
field  largely  to  itself.  Before  and  dur- 
ing the  war  much  of  the  Australian 
lead  was  disposed  of  in  the  East — in 
fact  some  of  it  is  said  to  have  reached 
this  country  via  China. 


BRITISH  GUIANA 

Denierara    Bauxite    Co.    Shuts    Down — 

December's  Diamond  Output  Greater 

Than  Entire  1919  Production — Gold 

Drops 

By  L.  T.  Emory 

Georgetown,  Jan.  28 — The  exporta- 
tion of  bauxite  from  British  Guiana  in- 
creased greatly  in  1920,  when  it  jumped 
to  29,399  long  tons,  having  been  1,967 
tons  in  1919,  4,199  in  1918.  and  2,790  in 
1917.  Nothing  was  produced  in  1916, 
mining  operations  having  begun  late  in 
that  year.  The  small  production  of 
1919  was  owing  largely  to  the  decision 
on  the  part  of  the  Demerara  Bauxite 
Co.,  Ltd.,  to  erect  a  crushing  and  dry- 
ing plant,  so  that  dried  ore  could  be 
.shipped  and  handled  by  mechanical 
means.  Construction  operations  and 
lack  of  shipping  seem  to  have  been  the 
cause  of  the  small  production  for  the 
year. 

Since  1916  the  company  has  com- 
pleted ore  docks,  a  crushing  and  drying 
plant,  and  its  own  town  (Mackenzie) 
with  modern  improvements  opposite 
Wismar,  at  the  head  of  navigation  for 
ircciin-goinK  vessels,  which  is  seventy- 
two  miles  up  the  Denierara  Kiver  from 
the  .sea.  It  has  built  ten  miles  of 
HtiinilMrd-gage  railway  from  Mackenzie 
up  the  cast  bank  of  the  river  to  its 
crown  land  lease,  Three  Friends,  near 
Akymii,  and  cleared  quite  a  large  ton- 
nage of  on-  of  overburden.  The  invest- 
ment covering  this  work  runs  into  sev- 
eral million  dollar.M. 

Ah  long  ago  as  1897  and  again  in 
1019  Prof.  ,).  n.  Harrison,  Director  of 
Science  and  Agriculture,  noted  in  his 
reports  the  existence  of  bauxite  on  the 


Demerara  River.  It  was  not  until  1913, 
when  Francis  G.  Harvey,  a  civil  en- 
gineer, took  samples  of  ore  from  the 
Three  Friends  property  to  London,  that 
any  interest  was  shown  in  the  deposits. 

Mr.  Harvey  tried  to  interest  British 
and  German  users  of  ore  without  suc- 
cess, but  finally  got  in  contact  with  an 
agent  of  the  Aluminum  Company  of 
America.  During  1914  and  1915  agents 
of  the  Aluminum  company  bought  up 
about  20,000  acres  of  privately  owned 
land  extending  for  fifteen  miles  on  both 
banks  of  the  Demerara  River  above 
Christianburg  and  obtained  crown  and 
colony  land  leases,  including  in  all 
3,600  acres. 

In  the  fall  of  1916,  a  local  company 
was  organized  called  the  Demerara 
Bauxite  Co..  Ltd.,  to  take  over  these 
holdings.  This  company  is  nominally 
a  subsidiary  of  the  Northern  Aluminum 
Company  of  Canada,  which  in  turn  is 
owned  or  controlled  by  the  Aluminum 
Company  of  America. 

Remaining  Crown  Lands  Still  With- 
drawn From  Entry  for  Bauxite 
Mining 

Soon  after  the  granting  of  conces- 
sions to  the  Demerara  Bauxite  Co., 
then  in  process  of  formation  in  the  fall 
of  1916,  all  remaining  crown  lands  were 
withdrawn  by  the  imperial  government 
from  entry  for  the  purpose  of  mining 
bauxite  for  the  duration  of  the  war. 
Although  the  war  has  been  over  for 
two  years  and  draft  regulations  for  the 
control  of  bauxite  lands  have  been  sub- 
mitted by  the  local  department  to  the 
Colonial  Office  in  London,  no  action  has 
been  taken  to  reopen  the  remaining 
lands  for  entry. 

The  present  operating  company  is 
said  to  have  bought  up  all  privately 
owned  lands  known  or  thought  to  con- 
tain oi-e.  Its  crown  land  leases  are 
believed  to  be  the  cream  of  the  crown 
land  deposits  which  are  commercially 
available  from  the  viewpoint  of  loca- 
tion. It  therefore,  has  practically  a 
monopoly  of  the  industry  and  is  in  such 
a  strong  position  that  there  is  little 
chance  of  competitors  entering  the 
field. 

The  Denierara  company  suspended 
operations  about  Jan.  25,  closing  down 
its  mines  and  drying  plant  for  an  indef- 
inite period.  .Ml  common  labor  ex- 
cept watchmen,  cleaners,  grass  cutters, 
and  other  necessary  workers,  were  laid 
off,  but  most  of  the  superintendence  and 
technical  staff  are  being  held.  The^ 
managing  director  has  given  over- 
production of  metal  and  the  financial 
situation  in  the  United  States  as  causes 
of  the  shutdown. 

DiAMONK  Pkoihttion   Makes  Great 
Increase 

Diamonil  production  also  increased 
largely  in  Itritish  Guiana  in  1920.  An 
output  of  ;^'.l..^^l2  carats  was  ileclared 
at  the  Dt'imitment  of  Lands  and  Mines 
during  the  yeiir.  totaling  2.'<4,4riti  stones. 
This  is  equal  to  almost  three  times  the 
average  yenily  production  of  the  five 
years  preceding.  During  December, 
21,244  c«nit?i  was  cnton'il,  excwding  the 


entire  production  for  1919  by  about 
4,500  carats.  This  rush  at  the  end  of 
the  year  was  due  to  the  miners  return- 
ing from  the  interior  to  the  coast  lands 
to  spend  the  Christmas  holidays.  The 
enormous  increase  was  attributable  in 
part  to  the  opening  up  of  new  districts, 
but  principally  to  the  high  prices  paid 
by  buyers  in  Georgetown  during  the 
early  months  of  the  year,  which  in- 
duced a  number  of  miners  to  leave  the 
gold  fields  and  other  work.  Prices 
vary  considerably  with  the  size,  quality 
of  the  stone,  and  need  of  the  seller. 
Early  in  the  year  a  good  one-carat  stone 
(rough)  would  bring  $80,  but  this  price 
was  cut  in  half  during  the  closing 
months. 

The  stones  brought  down  to  George- 
town during  December  were  from  the 
following  districts:  Mazaruni  district, 
12,264  carats;  Puruni  River  district, 
7,255;  Potaro  River  district,  550;  and 
Cuyuni  River  district,  1,175.  The 
Potaro  River  district  shows  the  great- 
est percentage  of  increase  in  production 
over  the  same  month  last  year. 

The  production  of  diamonds  in  the 
colony  for  the  last  five  years  has  been 
as  follows:  1916,  16,409  carats;  1917, 
17,908;  1918,  14,196;  1919,  16,706;  and 
1920,  39,362. 

The  largest  individual  stone  found 
in  1920  came  from  the  Mazaruni  dis- 
trict and  was  entered  at  the  Depart- 
ment in  October.  It  weighed  21 1^ 
carats,  but  was  not  of  such  good  quality 
as  the  271-carat  Gushway  diamond, 
which  came  from  the  same  district  last 
vear  and  sold  in  London  for  about 
$8,000. 

The  diamond  washing  industry-  in  the 
colony  is  almost  entirely  in  the  hands 
of  small  producers.  The  washers,  or 
"pork  knockers,"  work  singularly  or  in 
small  groups.  The  diamonds  are  re- 
covered from  gravel  beds  along  the 
creeks,  and  are  usually  panned  by 
hand.  The  "pork  knocker"  is  usually  of 
.\frican  descent  and  is  grubstaked  by 
shop  keepers  or  claim  owners.  These 
men  band  together  for  mutual  help  and 
protection  on  the  trips  to  and  from  the 
interior,  which  arc  made  by  boat,  or 
they  help  pull  the  provisions  boats  of 
the  shop  keepers  up  the  rivers.  They 
seem  to  be  immune  or  nearly  so  to 
malaria  and  other  diseases  which  ni:iKc 
the  bush  so  deadly  to  the  white  ni.ni 

Practically  all  the  diamond  iiroihio- 
ing  areas  are  on  crown  land,  an.)  the 
mining  regulations  for  taking  up  cl.iims 
are  very  liberal,  but  the  difliculty  of 
transporting  supplies  up  the  c.itaract- 
blocked  rivers,  which  are  the  only  ways 
of  travel  through  the  unhrokon  tropical 
jungle  to  the  diamond  (ioMs,  has  de- 
terred mining  companie.''  from  going  in 
for  the  development  of  the  industry. 

Goiji  OuTPitT  DRors  IN  Colony  as 
Eusewiiere 

During  1020  a  totnl  of  12.092  o«. 
of  gold  was  entere.l  :it  the  Department 
of  Lanils  nml  Mines  for  the  payment  of 
royalty,  a  decrease  of  4,124  ox.  aa 
against  the  1919  production.  Practically 
nil  the  gold  produced  in  the  colony 
comes    from    claims    locntcl    on   crown 
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lands,  and  though  there  are  several 
small  dredges  operating  in  the  Potaro 
River  district,  the  bulk  of  the  gold 
comes  from  alluvial  washings  worked 
by  so-called  "pork  knockers." 

The  production  for  the  last  five  years 
is  as  follows:  1916,  37,129  oz.;  1917, 
29,538;  1918,  24,546;  1919,  16,216;  and 
1920,  12,092.  This  steady  decrease  in 
production  does  not  seem  to  be  due  to 
the  working  out  of  the  gold-bearing 
areas,  as  the  known  limits  of  these 
areas  are  being  extended  all  the  time, 
but  is  owing  to  the  increased  cost  of 
provisions  as  compared  with  the  price 
paid  for  raw  gold  and  the  diversion 
of  the  miners  to  the  diamond  fields  and 
to  other  occupations  on  the  coast  offer- 
ing higher  wages. 

CANADA 

British  Columbia 

R.   T.    Ward   Moving    Equipment   from 

Properties  at  Cariboo 

Stewart — The  Premier  is  shipping 
ore  over  the  winter  trail  to  Stewart  at 
Tidewater  at  the  rate  of  about  250 
tons  a  week.  The  snow  has  packed  on 
the  road  and  two  caterpillar  tractors 
are  proving  serviceable.  On  each  trip 
they  draw  four  sleighs  carrying  either 
machinery  for  the  new  mill  or  ore.  The 
survey  of  the  proposed  aerial  tramway 
from  mine  to  coast  is  reported  to  have 
been  completed  and  the  work  will  pro- 
ceed as  soon  as  the  directors  approve 
the  expenditure. 

Ashcroft  —  A  large  quantity  of 
hydraulic  placer  mining  machinery  is 
being  moved  from  the  Bullion  and 
Horsefly  properties  at  Cariboo  by  R.  T. 
Ward,  who  recently  sold  these  claims 
after  successfully  asserting  his  title 
and  that  of  his  associates  in  a  legal 
battle  with  John  Hopp,  which  was  car- 
ried to  the  Privy  Council,  England.  The 
claims  are  said  to  have  changed  hands 
at  a  considerable  figure  and  the  nature 
of  future  operations  is  such  that  the 
long  disused  equipment  is  not  re- 
quired. It,  therefore,  has  been  sold  in 
Vancouver. 

Trail — Ore  shipments  received  at  the 
Consolidated  smelter  during  the  week 
ended  Iilj.  7  totaled  7,453  tons.  Ship- 
pers  wire   ;.s   follows:' 

Wet 

Mine        Location  Tons 

Bluebell,   Riondel    71 

Black  Print.-,  Slocan  City 57 

Company    Mine.s    7,325 


Ontario 


7,453 
Princeton — Steps  are  being  taken  to 
develop  a  deposit  of  irontium  ore,  the 
discovery  of  which  .vas  reported  about 
two  years  ago.  TIk;  property  is  sit- 
uated about  three  mile-;  from  Prince- 
ton. 

Vancouver — Dr.  M.  Y.  Williams,  a 
member  of  the  Htaff  of  the  Geological 
Survey  of  Canada,  has  hi  rn  appointed 
to  the  mining  department  of  the  ap- 
plied Hciencc  faculty  of  the  Univer- 
sity of  British  Columbia.  Dr.  Will- 
iams is  a  graduate  of  the  department 
of  mineH,  Queen's  University.  Ho  con- 
tinued the  study  of  geology  at  Yale. 


Premier   at   Porcupine  Taken   Over   by 
New   Company 

Cobalt — The  Nipissing  during  Jan- 
uary produced  silver  of  an  estimated 
value  of  $139,882  and  cobalt  valued  at 
$18,200.  The  mill  ran  only  three-quar- 
ters of  the  month  owing  to  the  annual 
cleaning  up. 

The  vein  found  on  the  Bailey  about 
the  end  of  1920  has  been  opened  up 
on  the  5th  level  for  about  80  ft.,  aver- 
aging about  2  in.  in  width  with  shoots 
of  high-grade  ore  at  intervals  and  about 
3  ft.  of  wall  rock  on  each  side  can-ying 
good   milling   ore. 

Porcupine — The  large  underground 
crusher  of  the  Dome  Mines  which  broke 
down  some  time  ago  has  been  repaired. 

The  property  originally  knoviTi  as 
the  Standards  and  more  recently  as 
the  Premier  on  which  about  $100,000 
was  expended  and  some  rich  ore 
opened  up  has  been  taken  over  by  a 
new  company  named  the  Premier  Pay- 
master, capitalized  at  $2,500,000.  The 
main  shaft  will  be  sunk  to  500  ft.  at 
which  depth  extensive  lateral  work  will 
be  undertaken. 

The  Union  Mining  Corporation, 
which  owns  a  group  of  mining  claims 
in  Whitesides  township,  about  25  miles 
west  of  the  producing  Porcupine  area, 
has  decided  to  proceed  with  develop- 
ment by  sinking  to  500  ft.  with  cross- 
cuts at  each  100-ft.  level.  Mining 
equipment  will  be  brought  in  before 
the    spring    break-up. 

Kirkland  Lake — At  the  King-Kirk- 
land  the  shaft  sunk  on  a  promising 
vein  is  down  about  40  ft.  and  consider- 
able visible  gold  has  been  found.  A 
mining   plant  is  being  installed. 

Manitoba 

Herb  Lake — R.  J.  Kennedy,  superin- 
tendent of  the  Bingo,  has  reported  that 
the  main  shaft  is  down  40  ft.  At  the 
bottom  of  the  shaft  there  is  about 
45  in.  of  gold-bearing  vein  matter  as 
compared  with  a  7-in.  vein  on  the  sur- 
face. Five  other  veins  run  parallel  to 
the  main  vein  and  crosscuts  will  be 
run  to  cut  them  at  the  200  level.  About 
60  tons  of  high-grade  quartz  carrying 
free  gold  has  been  sacked. 

CHOSEN 

Oriental   Conxolidated's  Output    Drops 
Owing   to   Mine   Fire 

Unsan — The  Oriental  Consolidated's 
January  clean-up  was  $75,000,  as  com- 
pared with  $104,6.'")0  in  December.  The 
Tabowie  mill  crushed  only  4,847  tons 
of  ore  in  December,  owing  to  lack  of 
tonnage  caused  by  the  Tabowie  mine 
stope  fire.  The  fire  walls,  bulkheads 
and  sprinking  systems  were  brought'  to 
the  point  where  the  rest  of  the  mine 
was  safe  from  damage  by  Dec.  21,  since 
whc-n  the  comjiany  has  been  busy  re- 
timbering,  sloping  ore,  hoisting  and 
pumping  water,  and  installing  a  dupli- 
cate set  of  gas-tight  bulkheads  con- 
sisting of  iron  doors  screwed  to  iron 
frames  set  in  masonry. 


NORWAY 

Sulitjelma  Company's  Administration 
Reorganized 

Christiania  —  The  shareholders  of 
Reymersholm,  the  Swedish  company 
which  owns  Sulitjelma,  has  been  in- 
formed that  the  working  loss  of  the 
latter  company  in  1919  amounted  to 
2.5  million  kroner.  This  was  partly 
due  to  unfortunate  contracts  with  Nor- 
wegian buyers  and  partly  to  the  heavy 
fall  in  copper  prices.  The  profits  were 
thereby  considerably  reduced,  and,  in 
addition,  the  company  had  to  pay 
taxes  in  Norway  and  Sweden  to  an 
amount  of  no  less  than  2.7  million 
kroner.  As  a  result  there  were  diflS- 
culties  in  the  way  of  the  distribution 
of  the  decided-upon  7  million  kroner 
of  free  shares.  Mining  operations 
which,  owing  to  the  circumstances  pre- 
vailing, were  curtailed  in  September, 
1919,  were  again  resumed  in  the  early 
part  of  1920,  and  have  been  continued 
without  break.  The  output  of  pyrites 
for  last  year  was  about  85,000  tons, 
against  an  estimated  90,000  tons,  and 
the  production  has  been  disposed  of 
by  gradation.  The  placing  of  the  pro- 
duction for  1921,  which  it  is  reckoned 
will  be  greater,  should  also  be  con- 
sidered disposed  of.  A  thorough  re- 
organization of  the  Sulitjelma  Co.'s 
administration  has,  in  all  essentials, 
been  earned  out.  The  offices  in  Chris- 
tiania and  Helsingborg  have  been  done 
away  with,  and  the  business  manage- 
ment has  been  established  in  Stock- 
holm which  is  now  the  company's  seat. 
The  directorate  has  been  reduced  from 
eight  to  three  members,  and,  in  that 
connection,  four  of  the  company's  di- 
rectors resigned  their  positions  and 
were  not  replaced  by  new.  With  this 
simplifying  of  administration  a  con- 
siderable saving  will  be  eff'ected.  The 
Reymersholm's  company's  total  capi- 
tal and  reserve  amounts  to  47,800,000 
kroner. 

MEXICO 

Sonera 

Business  Reviving  on  West  Coast — New 

York    Interests    Churn-Drilling 

Piedras   Verdes    Property    in 

Alamos  District 

Business  activity  is  reviving  on  the 
west  coast  of  Mexico.  The  Southern 
Pacific  is  operating  two  Pullman  sleep- 
ers from  Nogales,  one  running  to  Guay- 
mas  and  the  other  to  Mazatlan,  leav- 
ing Nogales  every  Sunday,  Tuesday 
and  Thursday  night.  The  Pullmans  are 
nearly  always  crowded  with  Americans, 
including  numerous  classes.  The  min- 
ing industry  is  rejiresented  by  pros- 
pectors, promoters,  mining  engineers 
and  a  few  operators.  There  are  numer- 
ous land  promotors  and  men  investi- 
gating the  agricultural  possibilities. 
Few  bona  fide  investors  are  to  be 
noted.  Traveling  salesmen  are  mak- 
ing regular  trips.  As  yet  business  is 
extremely  dull,  but  apparently  the 
present  activity  is  the  forerunner  of  a 
big  boom,  provided  the  conditions  in 
Mexico  continue  to  improve. 
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The  Southern  Pacific  is  now  operat- 
ing to  Ruiz,  which  is  abou^i  forty  miles 
from  the  city  of  Tepic.  No' attempt  has 
been  made  to  rebuild  the  line  from 
Navajoa  to  Alamos  nor  the  line  from 
Corral  to  Tonichi.  The  rebuilding  of 
both  of  these  lines  will  be  a  big  under- 
taking. It  is  nearly  eight  years  since 
the  last  trains  were  run,  and  now  the 
right  of  way  has  grown  up  with  brush, 
in  many  places  has  been  washed  out, 
and  in  general  is  in  bad  condition.  The 
bridges  that  were  not  burned  need  re- 
pairing, and  all  the  track  ties  will 
have  to  be  replaced.  The  result  is 
that  the  mining  districts  of  Alamos 
and    Tonichi    are    practically    dead. 

Alamos  District — Emos  Yeager  is 
operating  the  mill  on  the  Minas  Neuvas 
property.  The  old  tailings  dump  is 
being  run  through  a  cyanide  plant, 
which  is  driven  by  electrical  power 
generated  by  a  steam  plant  and  is 
equipped  with  Hardinge  mills.  No  ore 
is  being  mined.  Work  has  been  car- 
ried on  intermittently  for  several  years, 
and  there  is  still  a  large  tonnage  re- 
maining in  the  old  dumps.  The  aver- 
age grade  is  from  7  to  10  oz.  silver 
per  to.i. 

The  Piedras  Verde  property  is  being 
churn-drilled  by  New  York  interests, 
with  J.  Erdlets  in  charge  of  operations. 
Two  drills  are  operating,  and  it  is  re- 
ported that  two  more  are  ordered.  Fif- 
teen Americans  are  working.  Roads 
are  being  improved  and  permanent 
buildings  are  being  erected.  The  re- 
sults of  the  drilling  are  not  announced. 

Nothing  has  been  done  at  the  famous 
old  Promontorio  since  September,  1920. 
During  the  eighteen  months  preceding 
that  date  S.  L.  Pearce  and  C.  C. 
Groesbeck  were  rebuilding  the  mill  and 
getting  the  mine  in  condition  for  oper- 
ations. The  interests  behind  the  propo- 
sition failed  to  raise  the  necessary  capi- 
tal, and  plans  for  continuing  work 
have  fallen  through. 

Obermiller  &  Wilson  are  operating  a 
five-stamp  goKi  mill  in  the  Minetas 
district,  eighteen  miles  north  of 
Alamos.  It  is  reported  they  have  se- 
cured an  option  on  a  property  thirty 
miles  east  of  Kundicion. 

Don  Joaquin  Mauge  is  the  agent  in 
charge  of  the  Quintero  Mining  Co.'s 
property  near  Alamos.  Nothing  has 
been  done  at  this  famous  old  silver 
mine  since  1909.  The  company  is  con- 
trolled by  French  interests. 

Coa  bulla 

Smelter    Preparing    To    liesume 

Operation 

TorrjMin — A  move  (m  the  port  of  the 
«melter.M  in  this  district  to  resume  opcr- 
ntion.s  thi.s  month  has  caused  a  general 
revival  of  the  mining  industry.  Many 
of  the  producing  propertie.s  which 
havi«  been  clo.ned  down  for  the  past 
three  month.H  will  soon  \iv  shipping 
again.  ApiilientionH  for  titles  to  now 
mines  are  In-ing  filed  with  the  mining 
agents  in  nearly  "11  of  the  principal 
milling    distrii't.s. 

The  Santa  Cecilia  Mining  Co.,  com- 
posed   largely    of    AmericnnH    of    Tor 


reon,  has  filed  on  a  group  of  several 
claims  in  the  old  Ramirez  Mountains 
of  the  San  Juan  de  Guadalupe  district. 
The  new  group  lies  contiguous  to  the 
San  Acasio  mines  which  produce  silver- 
lead  ores. 

Saltillo — The  Peralita  y  Anexas  Min- 
ing Co.,  at  a  meeting  of  stockholders 
held  in  Saltillo,  decided  to  duplicate  its 
capital  stock  by  the  issuance  of  new 
shares  to  be  divided  among  the  pres- 
ent stockholders  in  proportion  to  the 
amount  of  stock  each  possesses.  The 
new  issue  will  be  paid  for  at  the  rate 
of  one  peso  per  month  per  share.  The 
capital  acquired  by  the  new  issue  will 
be  devoted  to  development  work. 

A.  V.  Cerda,  of  Saltillo,  has  filed  on 
a  group  of  eight  claims  in  the  mining 
district  of  Monclova,  which  he  will  de- 
velop for  silver  and  lead.  The  survey 
will  include  the  old  abandoned  mines, 
San  Agustin  and  El  Guero,  the  latter 
being  formerly  o\\'ned  by  H.  M.  Diffem- 
bach.  George  G.  Blackaller  has  charge 
of  the  survey  -of  the  properties. 

CALIFORNIA 

Parts    for    (iuiana    Development    Co.'s 

New   Dredge   Ready    at    .Marysville 

for   Shipment   to  South 

America 

San  Francisco — Continued  reports  of 
decreasing  costs  by  reason  of  greater 
labor  efficiency  emanate  from  the  min- 
ing industry  generally.  There  have 
been  very  few  instances  of  wage  de- 
creases. 

The  following  comparative  state- 
ment of  accidents  in  relation  to  num- 
ber of  shifts  worked  has  been  issued  by 
the  Empire  Mines  of  Grass  Valley,  and 
indicates  the  steady  progress  that  is 
being  made  to  decrease  the  number  of 
accidents  in  that  mine: 

Shifts 
Total  Total         per  ac- 

Shifts        Accidents       cident 

1916  109,721  255  430.2 

1917  139,315  221  630.3 

1918  121,575  183  664.3 

1919  139.787  189  739.5 

1920  131,961  162  814.5 

At  the  Empire  mine  a  miner's  acci- 
dent committee  makes  a  monthly  in- 
spection of  the  mine  anil  surface 
plants.  Three  days  are  required  for 
the  inspection.  A  safety  society 
among  the  miners  meets  regularly  and 
discusses  accidents  with  a  view  to  pre- 
vent their  recurrence. 

Sutter  Crwk — The  Control  Eureka 
Co.  is  ()|)erating  thirty  stamps  con- 
tinuou.sly  an<l  occasionally  when  the 
bins  are  full  its  full  complement  of 
forty  stamps.  For  the  week  ended 
Feb.  5  827  tons  was  milled.  The  south 
drift  on  the  :i,S50  level  ho.n  opened  up 
in  ore  for  its  entire  width.  Concen- 
trates  are   averaging  $109   per  ton. 

(troNH  Nullcy — Empire  Mined  Co.  is 
said  to  hi'  sinking  an  nclditionol  400  ft. 
and  the  SO  stamp  mill  is  operating  nt 
full  i-apaiity.  Local  rumor  cro<lit8  the 
Empire   as   negotinting   for   the   control 


of  the  Champion,   Pittsburg  and   other 
properties. 

Forest-— The  Kate  Hardy  Mining  Co. 
is  preparing  to  install  a  twenty-drill 
compressor  and  is  said  to  have  de- 
cided upon  the  erection  of  a  10-stamp 
mill. 

Portola — The  Engels  Copper  Co.  is 
operating.  The  Ma.^on  Valley  com- 
pany in  the  Plumas  County  copper  belt 
is  said  to  be  planning  active  work  in 
the    near   future. 

Claude  M.  Eye  addressed  the  local 
section  of  the  A.I.M.E.  at  San  Fran- 
cisco, Feb.  8,  on  "The  Development  of 
the  Mineral  Resources  of  the  Philip- 
pine  Islands." 

Marysville — A  special  train  of  eight 
cars  has  been  chartered  to  load  the  me- 
chanical equipment  and  parts  of  a 
7-cu.ft.  dredge  purchased  by  the  Guiana 
Development  Co.  from  the  Yuba  Manu- 
facturing Co.,  Marysville,  Cal.  The 
dredge  parts  will  be  loaded  upon  a 
steamer  at  San  Francisco  for  trans- 
portation to  Dutch  Guiana.  S.  A.  The 
necessary  lumber  will  be  shipped  from 
Tacoma  and  the  di-edge  buckets  from 
New  York. 

ARIZONA 

New    Company    Organized    To    Work 
Dumps  at  Tombstone 

Tombstone — Local  business  men  have 
financed  the  National  Metals  Recovery 
Co.  which  has  secured  a  lease  on  seven 
of  the  old  dumps  in  the  district.  The 
old  Guard  mill  is  being  overhauled  and 
will  be  put  in  operation  at  once.  Its 
capacity  is  200  tons  per  day.  The  ore 
in  the  dumps  was  thrown  thei-c  when 
no  attention  was  paid  to  a  streak  that 
did  not  assay  better  than  $100  per  ton. 
All  work  is  under  the  supervision  of 
J.  W.   Stockholm,  formerly  of  Bisbee. 

The  Tombstone  Co-operative  Cp.  is 
building  a  120-ton  concentrating  and 
cyanide  plant  to  treat  the  ore  of  lessees 
in  the  camp.  V.  G.  Mellgren  is  man- 
ager and  will  have  the  mill  running 
in  sixty  days. 

The  Solstice  Mining  Co.  has  com- 
pleted sinking  and  timbering  its  shaft, 
and  will  start  breaking  ore  at  once. 
Holland  and  Cavanough  have  installed 
a  new  40-hp.  gasoline  engine  in  the  Tiiill 
on  their  lease. 

Phoenix — A  start  has  been  nui.le  on 
the  great  suit  brought  in  Gila  t'oiinty 
in  which  the  Inspiration  Consoli.l:ited 
Mining  Co.  and  the  Inteiiuitinnal 
Smelting  Co.  have  atUicked  tlu-  state 
method  of  determining  t:i\:iM<'  value 
on  the  basis  of  profits  within  live-year 
periods.  Judge  Frank  Lyman,  of  Mari- 
copa County,  presided,  flic  local  mag- 
istrate considering  himself  disquali- 
fied. Will  E.  Ryan  and  Alexander 
Raker  appeared  for  the  state  and  of- 
fered demurrers  to  the  complaint.  K. 
W.  Rice,  of  Globe,  reprcscntei)  the  com- 
plainant corportions.  Payment  of  about 
$1,000,000  to  the  slate  in  alleged  ex- 
cess taxes  is  involved,  .'is  well  as  the 
larger  point  of  right  ><f  taxation  on 
anything  but  a  physu-al  property  val- 
uation. 
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PLANT  OF  HARDSHin.l. 


i'ATAGONIA,   AKIZ. 


m:\\   hoist  at  hardshell  mine 


Patagonia — The  new  shaft  of  the 
Hardshell  Mining  Co.  has  been  un- 
water^d  by  bailing,  and  the  station 
pump  on  the  425  level  is  in  operation. 
A  ventilating  system  has  been  in- 
stalled, and  crosscutting  toward  the 
vein  is  in  progress.  In  the  old  work- 
ings the  ore  from  the  Gardiner  stopes 
is  being  handled  through  a  new  raise 
from  the  325  level.  The  first-class  ore 
is  averaging  about  100  oz.  silver  a  ton 
and  nearly  70  per  cent  lead.  Second- 
class  ore  is  running  about  25  oz.  silver 
and  35  per  cent  lead.  The  crosscut 
from  the  bottom  of  the  new  shaft  will 
be  advanced  to  cut  the  Haixlshell  vein, 
and  the  upper  workings  will  be  un- 
watered  by  means  of  a  drift  and  raise 
to  connect  with  the  bottom  of  the  winze 
from  the  325  level. 


NEW   MEXICO 

C.  &  A.  To  Restrict  Output  of  Eighty- 
five    Mine — Altering    Co-operative 
Go's.  Mill 

Lord.sburg^ — Ore  shipments  from  this 
district  for  January  amounted  to  54 
cars,  or  2,594  tons,  valued  approximate- 
ly at  $40,000. 

Until  market  conditions  improve  the 
C.  &  A.  Mining  Company  will  restrict 
the  output  of  silicious  ores  from  the 
Eighty-five  mine,  confining  the  ship- 
ments to  such  ores  as  are  taken  out  in 
the  regular  cour:sf  of  development  work 
which  will  be  continued  on  the  plan 
as  followed  last  year.  The  main  shaft 
has  reached  a  dei)th  of  1,120  ft.  and  a 
station  has  been  cut  at  1,050  ft. 

Changes  and  improvr-ments  are  be- 
ing made  in  the  mill  (if  the  Co-operative 
Mining  Co.  A  new  road  is  being  built 
and  development  work  is  going  forward 
steadily.  A  depth  of  300  ft.  has  been 
reached  in  the  inclined  shaft. 

Work  upon  the  new  mill  of  the  Great 
Eagle  Fluorspar  Co.  is  progressing.  The 
150  hp.  gasoline  power  plant  for  mine 
and  mill  is  completed. 

Hatch — The  Nakayr  Mining  Co.  ship- 
ped 0  cars  of  fluorspar  to  the  C.  F.  &  I. 
Co.  at  Pueblo,  Col.,  during  January. 


COLORADO 

Lincoln  Mines   Mill  at  Cripple  Creek 
Ready  for  Operation 

Telluride — Shipments  of  concentrates 
for  January  were  as  follows:  Tomboy, 
42  cars;  Smuggler-Union,  41;  Liberty 
Bell,  15;  total,  98  cars. 

Aspen  —  The  Cowenhoven  tunnel  is 
being  cleaned  out  and  relaying  of  track 
and  retimbering  are  in  progress  pre- 
paratory to  resuming  development  work 
in  properties  tributary  to  the  tunnel. 
The  work  is  under  the  direction  of  J.  T. 
Boyd. 

Cripple  Creek — The  Lincoln  Mine?  & 
Reduction  Co.  has  made  trial  runs  in  its 
new  400-ton  mill,  and  is  ready  for 
regular  operations.  The  treatment  of 
ore  from  the  Rex  property,  which  con- 
tains considerable  manganese,  has  been 
devised  by  F.  G.  Gasche,  general  man- 
ager of  the  company.  It  is  claimed  that 
ore  running  11  per  cent  Mn  can  be  con- 
centrated to  54  per  cent  Mn,  and  that 
the  mill  can  recover  90  per  cent  of  the 
gold  value  in  the  ore.  The  company 
plans  to  sink  a  new  3-compartment 
shaft  on  Ironclad  hill,  and  drive  a 
double-track  tunnel  into  the  hill  to  con- 
nect with  the  shaft.  Electric  haulage 
will  be   installed. 

UTAH 
Chief    Con.solidated    Cuts    Dividend    in 
Half — .Miner  Electrocuted  at 
Wowllawn 
Salt    Lake    City— At    the    Howell    in 
Big     Cottonwood     canyon     the     tunnel, 
which    is    being   driven    for   the    down- 
ward   extension   of   orebodies   found    in 
higher  workings,  is  in  2,900  ft.,  and  is 
within    .50    or    60    ft.    of    its    objective. 
At    the    Woodlawn,    not   far    from    the 
Howell,  a  miner  was  electrocuted  while 
trying    to    put    out   with    water    a    fire 
caused  by  a  short-circuited  wire. 

Eureka — Ore  shipments  from  the 
Tintic  district  for  the  week  ended  Feb. 
5  totaled  172  cars.  Shippers  were: 
Tintic  Standard,  67  cars;  Chief  Con- 
solidated,  37;    Iron    King,   15;    Eagle   & 


Blue  Bell,  13;  Iron  Blossom,  12;  Vic- 
toria, 7;  Dragon,  7;  Gemini,  4;  Centen- 
nial Eureka,  4;  Grand  Central,  2;  Gold 
Chain,  2;  Bullion-Beck,  7;  and  the  Col- 
orado mine,   1. 

The  Chief  Consolidated,  owing  to 
high  operating  costs  (which  include  the 
cost  of  the  new  three-compartment 
concrete-lined  shaft  recently  completed) 
is  paying  for  the  quarterly  dividend 
just  due  5c.  a  share  instead  of  the 
usual  10c. ,  the  total  this  time  being 
$44,211.  Reduced  operating  costs, 
which  will  result  from  the  use  of  the 
new  shaft  are  expected  to  make  it 
possible  soon  to  return  to  the  usual 
quarterly  payments.  Like  other  Utah 
properties  the  Chief  is  hampered  by 
high  taxes,  smelting,  and  freight  rates. 
The  new  shaft  has  been  connected  with 
the  old  workings  on  the  1,000  level, 
and  a  second  connection  is  to  be  made 
on  the  1,800,  and  this,  it  is  expected, 
will  greatly  improve  ventilation.  The 
1,800  level  will  also  be  connected  with 
the  Eagle  and  Blue  Bell  mine,  which 
adjoins. 

Mine  rescue  ear  No.  11  has  been  in 
Eureka  and  on  the  evening  of  Feb. 
8  an  open  meeting  devoted  to  mine- 
rescue  and  first-aid  work  was  held,  a 
general  invitation  having  been  given, 
and  an  effort  was  made  to  make  the 
program  of  popular  interest.  Motion 
pictures  were  shown  to  impress  upon 
the  public  the  necessity  of  safety  and 
health  measures.  The  meeting  was  ad- 
dressed by  A.  G.  MacKenzie,  secretary 
of  the  Utah  chapter  of  the  American 
Mining  Congress,  and  by  members  of 
the  state  board  of  equalization.  The 
car  was  open  to  inspection  by  the  pub- 
lic during  the  period  of  its  stay  in  the 
camp. 

Pai'k  City— Shipments  for  the  week 
ended  Feb.  5  amounted  to  1,263  tons 
of  ore  and  concentrates  and  35  tons 
of  spelter,  as  compared  with  a  total 
of  2,121  tons  the  week  preceding.  The 
shippers  were:  Judge  and  allied  com- 
panies, 785  tons  anil  35  tons  of  zinc; 
Silver  King  Coalition,  273;  and  the 
Ontario,  205.  The  other  companies  in 
the  cami)  made  no  shipments. 
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NEVADA 

Conditions  Normal  at  Tonopah,  Divide 
and  Virginia  City 

Tonopah — Conditions  are  normal  in 
the  district.  Gross  ore  tonnage  is  about 
1,250  tons  per  day.  The  Tonopah  Bel- 
mont has  resumed  work  below  the  1,300 
level.  At  this  depth  values  in  the 
Belmont  vein,  the  principal  producer, 
were  low  where  developed.  At  pres- 
ent drifting  in  an  intermediate  level 
below  the  1,300  is  being  done.  Fair 
ore  has  been  found  and  results  are 
more  satisfactory  than  at  any  other 
time  at  this  depth.  The  Rescue  Eula 
had  a  prosperous  year  in  1920,  total 
production  being  given  as  4,380  tons 
with  a  gross  value  of  $109,000.  Net 
profits  were  $11,000.  Mine  conditions 
are  good  with  the  east  and  west  faces 
on  the  1,100,  or  deepest  level,  in  ore. 
These  developments  give  promise  of  a 
considerable  undeveloped  tonnage  be- 
tween the  1,100  and  900  levels.  The 
McCane  shaft  of  the  Tonopah  Exten- 
sion has  connected  with  the  1,540  level 
workings  of  the  Victor  shaft,  and  a 
station  is  now  being  cut  preparatory 
to  crosscutting.  The  south  crosscut  on 
the  1,880  level  of  the  Victor  shaft  is 
being  run  to  pick  up  the  Murray  vein 
and  its  branches.  This  being  the  deep- 
est work  in  the  district  results  are 
being  watched  with  interest. 

Divide — In  the  Divide  district  many 
small  properties  are  doing  develop- 
ment but  the  Tonopah-Divide  mine  is 
the  only  producer.  Favorable  reports 
are  current  regarding  improvement  in 
values  on  the  300  level  of  the  Rosetta, 
but  ore  in  commercial  tonnage  is  ques- 
tionable. The  Tonopah-Divide  reports 
finding  a  new  orebody  in  the  hanging 
wall  of  the  main  vein  on  the  270  level 
which  is  now  being  developed  by  drift- 
ing. Favorable  news  regarding  the 
southeast  drifts  on  the  800  and  1,000 
levels  appears  to  be  lacking.  Progress 
is  normal  in  both  faces. 

Arrowhead — In  the  Arrowhead  mine 
shaft  sinking  has  been  resumed  and 
the  east  and  west  drifts  on  the  260 
level  driven  ahead.  The  values  in  the 
east  drift  have  improved. 

VlrKinia  City — Conditions  are  normal 
in  the  district.  The  Consolidated  Vir- 
ginia reports  important  ore  has  been 
found  on  the  2,250  level  in  the  north 
drift,  and  on  the  1,650  level.  The  man- 
agement have  stated  that  they  expect 
to  mine  and  mill  4,500  tons  of  ore  per 
month  soon  at  a  total  estimated  coat 
of  $6  per  ton.  This  is  an  optimistic 
statement  considering  the  small  ton- 
nage and   mining  conditions. 

(iojd  Hill— The  Goldfield  Development 
Co.  is  ciimpleting  its  cnnip  at  Gold 
Hill.  26  miles  from  Goldfield.  Shaft 
hinking  has  been  liiscontinued  tempo- 
rarily at  a  ilepth  of  50  ft.  and  adequate 
surface  e(iuipmeiit  is  being  provided. 
In  the  West  Divide  mine  a  2-ft.  width 
of  ore  nnsnying  $200  per  ton  has  been 
opened  on  the  tunnel  level.  The  Silver 
Pick  is  making  regular  shipments  of 
two  cars  of  $40  ore  per  week  to  the 
Millers  plant  of  the  Tonopah  Min- 
ing Co. 


Reno — About  three  miles  north  of 
Reno,  in  the  Peavine  district,  some 
shipping  ore  has  been  found  in  the 
Fravel-Paymaster  and  Standard  Metals 
mines  at  a  depth  of  300  ft.  The  prin- 
cipal values  are  in  silver. 

IDAHO 

Amazon-Dixie   Increases   Capitalization 
— Caledonia  Suspends  Dividend 
Payments 

Wallace — The  Amazon-Dixie  has  au- 
thorized an  increase  in  its  capital  stock 
from  1.500,000  shares  to  2,500,000 
shares  for  the  purpose  of  taking  over 
the  Leslie  Mining  Co.,  which  owned 
a  group  of  seven  claims  adjoining  and 
on  the  same  vein.  Stock  in  the 
Amazon-Dixie  will  be  issued,  share  for 
share,  in  exchange  for  Leslie  stock. 
Leslie  ground  is  now  being  explored 
by  extension  of  the  main  Amazon- 
Dixie  tunnel.  The  Amazon-Dixie  shaft, 
which  has  been  sunk  400  ft.  from  the 
main  tunnel  level,  is  being  unwatered 
and  will  be  sunk  400  ft.  further.  Good 
showings  of  lead-silver  ore  have  been 
exposed  in  the  tunnel  and  in  the  200 
and  400  shaft  levels,  the  ore  improv- 
ing with  depth,  and  it  is  expected  that 
when  the  new  level  is  opened  the 
amount  of  ore  in  sight  will  justify 
the  construction  of  a  mill.  The 
Amazon-Dixie  company  is  controlled 
by  Cleveland  capitalists.  The  prop- 
erty is  situated  at  Sildix  station  in 
Montana   near  the  Idaho  line. 

The  West  Sunset  Mining  Co.,  con- 
trolled by  the  Days,  through  an  ar- 
rangement with  Senator  Clark,  of 
Butte,  who  owns  the  Sunset  mine,  is 
extending  a  drift  from  the  shaft  of 
the  latter  into  the  West  Sunset  at  a 
depth  of  1,000  ft.  The  drift  is  now 
near  the  common  end  line  and  shows 
about  10  in.  of  high-grade  lead-silver 
ore  in  a  vein  12  ft.  wide.  This  shaft 
is  at  a  high  elevation  and  if  the  re- 
sults of  the  work  are  satisfactory  it 
is  expected  that  the  West  Sunset  com- 
pany will  extend  a  tunnel  from  the 
Amazon-Manhattan,  another  Day  con- 
trolled property,  a  distance  of  about 
a  mile  and  which  will  open  the  ground 
at  a  depth  of  2,000  ft.  and  provide  a 
direct  outlet  to  the  Ray-.IefTerson  mill, 
also  owned  by  the  Days. 

Kellogg — The  Caledonia  Mining  Co. 
has  suspended  dividend  payments.  This 
announcement  has  been  made  by  Stan- 
ley A.  Kaston,  president,  who  states 
that  ciTorts  will  continue  to  find  a  new 
orebody.  but  that  no  certainty  attaches 
to  this  work.  "Ultinuitely  liquidating 
dividends  will  be  resumed  to  finally 
distribute  among  the  stockholders  of 
the  company  the  balance  which  may 
remain  after  the  ore  resources  have 
been  entirely  ri-ali/.ed  and  the  obliga- 
tions of  the  company  fully  discharged." 
For  several  years  the  Caledonia  com- 
pany paid  3c.  piT  nhare  per  month  with 
an  occasional  extra  dividend.  Then  the 
rale  droppeil  to  li  .  per  month,  and 
since  last  .luly  thi-  rate  has  been  Ic. 
iiuarlerly.  The  company  has  paiil  n 
grand   Intal    <>f   $4.141.!)50   in   dividends. 


MONTANA 

Anaconda     Perpetuates     Testimony     of 

Three  Aged  Witnesses  Bearing  on 
Ownership  of  Disputed  Ground 

Butte — There  is  a  possibility  that 
Anaconda  will  temporarily  suspend 
operations  at  its  sampler  in  Butte, 
where  custom  ores  are  received  and 
assayed,  and  ship  all  custom  ores  direct 
to  its  smelter  at  Anaconda.  No  an- 
nouncement has  been  made. 

A  feature  of  the  week's  news  was 
the  perpetuating  of  the  testimony  of 
three  old  pioneers  of  the  district,  upon 
petition  by  the  Anaconda  company  for 
use  in  possible  litigation  between  the 
Anaconda  and  the  Davis-Daly  over 
apices  in  contiguous  claims.  It  was  ex- 
plained by  officials  that  this  does  not 
necessarily  mean  litigation,  but  because 
of  the  advanced  age  of  this  trio  of  old- 
timers  and  the  serious  sickness  of  one 
of  them  it  was  deemed  wise  to  have 
their  testimony,  whether  it  would  prove 
of  worth  to  one  side  or  the  other.  The 
ground  in  controversy  lies  to  the  north- 
west of  the  Colorado  shaft  and  em- 
braces a  portion  of  the  vein  that  is 
known  to  be  rich. 

But  one  shift  is  being  worked  at  the 
Pittsmont  property  of  the  East  Butte 
and  but  one  furnace  in  the  smelter.  It 
is  not  likely  there  will  be  a  further 
curtailment.  It  is  planned  to  reduce 
the  running  time  of  the  flotation  mill 
from  seven  to  five  days  a  week  in  con- 
sequence of  the  reduction  of  output 
by  the  Davis-Daly  company,  which 
ships  its  copper  ores  to  East  Butte. 
This  plant  has  a  daily  capacity  of  600 
tons,  which  East  Butte  is  unable  to 
furnish  under  the  generally  curtailed 
program. 

Receipts  from  ore  shipments  during 
the  last  year  from  Tuolumne  Copper's 
Main  Range  mine  amounted  to  $265,- 
000,  with  the  expenditures  for  the 
twelve  months  $259,000,  showing  a 
profit  for  1920  of  approximately  $6,000. 
During  this  period  a  pumping  plant  was 
insUlled  at  a  cost  of  $10,000,  together 
witli  a  new  boiler  plant  and  develop- 
ment work  practically  was  continuous 
throughout  tlie  year.  Shaft  sinking 
continues  with  the  sump  now  well  be- 
low the  1,300-ft.  level.  The  1,600  is 
the  first  objective.  The  shaft  cut  a 
new  9-ft.  vein  which  shows  promifing 
stringers  of  bornite  and  pyrites,  carry- 
ing up  to  2  per  cent  copper,  from  2  to 
4  in.  wide. 

Station  cutting  has  been  completed 
by  the  Butte  &  Plutus  at  the  400  level 
of  the  Plutus  claim  and  crosscutting 
both  northerly  and  southerly  has  be- 
gun. The  Norwich  vein  lies  to  the 
north  an  estimated  12.''  ft.  and  the 
Mapleton  fissure  is  about  I'.O  ft.  south. 
Both  have  ore  lying  nearer  the  sur- 
face. 

Although  the  mining  of  r.inc  ore  by 
Elm  Orlu  has  been  suspended  because 
of  the  closing  of  the  .\nac(inda's  el<>c- 
trolytic  7.inc  plant  at  Great  Falls  the 
production  of  copper  ore  is  continuing 
on  a  limited  scale.  Pevelopment.  how- 
ever, of  both  line  and  copper  ore  is 
continuing. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  Y. 
net    refinery* 

Tin 

Lead 

Zinc 

99  Per  Cent 

straits 

N.  Y. 

St.  L. 

Electrolytic 

10 

11 

12 
14 
IS 
16 

12.75 
12. 7S 

12.75 
12.75 
12.75 

28.50 

29.00 

29^00 
29.00 
28.25 

32.50 
33. CO 

33. '66 

32.75 
31.50 

4.60 
4.60 

4.60 

4.55@4.60 

4.50 

4.25@4.3S 

4.25@4.35 

4.'25@4!35 

4.25@4.30 

4.25 

5.00 

4.90@5.00 

4.90@5.CO 
4.90@5.00 
4.90@S.00 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered" : 
13c.  for  the  week.  ,  .  ^.  .  i    »     u       j 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination.  .        ^  .  .       , 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes   are  sold  at  a   discount  of  0.125c.  per   lb.  .  ^    , 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

Feb. 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3  M 

Spot 

3  M 

Spot 

3  H 

10 
11 

12 
14 
IS 
16 

71  f 
711 

7i' 

711 

72  i 

72i 
7U 

7if 

711 
711 

78 
78 

W 

76 

.      165 

168 

i72' 
1701 
163 

170 
172 

i75J 
173i 
167J 

22 
21i 

201 
2U 
20  i 

22| 
22 

ii'i 

22 
21§ 

26 
25 

241 
241 
24  f 

27 
26 

25  f 
25f 
251 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.     All 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


Sterlinr 
Ezchanre 

Silver 

Feb. 

Sterling 
Exchange 

SUver 

Feb. 

New  York. 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York. 
Foreign 
Origin 

London 

10 
11 

12 

388 
388 

99i 
99i 
99i 

62J 
62i 

36i 
36i 
36J 

14 
IS 
16 

388 
390J 

391i 

99i 
99§ 
99J 

60  i 

601 

59h 

351 
341 
34 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounc  of  b.ir  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  'J25  fine. 


Metal  Markets 

New  York,  Feb.  16,  1921 

The  dullness  which  has  characterized 
the  non-ferrous  metal  market  since  the 
first  of  the  year  continues,  with  no  im- 
provement in  sight.  f,'((nKumers  are  out 
of  the  market  except  for  current  re- 
quirements, which  are  .small.  It  is  dis- 
tinctly a  buyer's  market  and  producers 
are  tempted  to  shade  prices  on  large 
lots  particularly  if  for  prompt  delivery. 
Neither  sellers  nor  buyers  are  inter- 
ested in  futures. 

Copper 

The  export  demand  continues  better 
than  that  from  domestic  consumers, 
althouifh  it  is  not  larjje.     The  price  has 


held  firmly  at  recent  levels,  and  metal 
may  be  had  for  delivery  spread  over 
February,  March,  and  April  at  these 
figures.  May  delivery  commands  about 
Ic.  more,  and  June  delivery  a  premium 
of  about  ic.  Sellers  should  not  take 
too  seriously  reports  by  possible  buyers 
that  l.'k.  delivered  is  too  high  and  that 
copper  can  be  obtained  for  12.7!)c.  We 
have  had  reports  of  only  one  carload 
sold  below  13c.,  and  this  brought  12.95c. 
Second-hands  seem  to  have  little  copper 
on  hand  and  are  not  pressing  it  on  llie 
market.  In  fact  they  are  prone  to  (juote 
somewhat  higher  prices  than  producers. 
Stocks  of  copper  are  low  in  London, 
and  standard  seems  especially  scarce, 
as  the  price  of  that  grade  is  now  within 
£3  lijs.  of  the  figure  (juoted  for  elec- 
trolytic. 


Lead 

On  Tuesday,  Feb.  1.5,  the  American 
Smelting  &  Refining  Co.  reduced  its 
official  price  of  lead  to  4.60c.,  New  York 
and  St.  Louis,  the  previous  figure  being 
4.75c.  This  was  in  accord  with  the 
recent  New  York  market,  and  the  re- 
duction was  also  probably  influenced  by 
the  possibility  of  bringing  Spanish  lead 
to  this  country. 

Inquiries  have  not  been  quite  so 
numerous  as  usual  during  the  last  week, 
but  some  good  business  has  been  done, 
nevertheless,  a  few  fairly  large  buyers 
having  come  into  the  market.  Sales 
for  carload  lots,  however,  have  been 
fewer.  The  New  York  market  held 
firm  at  4.60c.  until  the  A.  S.  &  R.  met 
that  figure  in  its  official  quotation; 
whereupon  at  least  one  interest  dropped 
to  4.50c.  and  sold  at  that  figure.  The 
St.  Louis  market  has  been  more  un- 
settled. A  plentiful  supply  of  common 
lead  is  apparently  available  at  the 
prices  which  we  quote,  but  the  demand 
is  quiet.  Chemical  and  corroding  grades 
of  lead  are  more  popular  just  now,  the 
former  commanding  J@ic.  premium 
over  the  desilverized  article,  with  the 
customary  additional  advance  of  10  or 
15  points  for  corroding  lead. 

Producers  are  not  anxious  to  sell  for 
shipment  later  than  March,  and  ask  a 
premium  of  about  |c.  for  such  business. 

Zinc 

Very  few  sales  of  zinc  have  been 
made,  and  stocks  continue  to  pile  up, 
in  spite  of  the  greatly  curtailed  produc- 
tion. Stocks  of  zinc  of  all  grades  on 
hand  in  this  country  are  reported  to 
have  increased  from  71,000  to  75,900 
tons  during  January.  Galvanizing 
plants  are  still  in  large  measure  closed 
down,  and  a  resumption  is  unlikely  until 
the  price  of  steel  recedes  materially. 
A  start  has  been  made  by  the  independ- 
ent steel  producers.  Zinc  producers 
who  have  high-grade  zinc  for  sale 
report  a  fair  demand  for  small  tonnages 
at  7.25c.,  delivered,  in  Eastern  districts. 

Tin 

This  metal  seems  to  be  quieter  than 
ever,  if  such  a  condition  is  possible. 
The  reduced  price  of  the  Straits  gov- 
ernment which  we  announced  last  week 
seems  to  be  an  assured  fact,  and  the 
move  is  considered  a  wise  one.  Holding 
up  the  supply  does  not  seem  to  have 
strengthened  the  price  of  Straits  ma- 
terially so  far.  Other  grades  can  in 
many  cases  be  substituted,  particularly 
electrolytic,  which,  for  practically  all 
purposes,  is  of  equal  value.  It  can  be 
obtained  at  prices  a  fraction  of  a  cent 
under  those  asked  for  Straits. 

Straits  tin  for  future  delivery:  Feb. 
10th,  33.25@33.75c.;  11th,  33.25@ 
33.75c;  14th,  33.50@34.00c.;  15th,  33.00 
(5)33.50c.;   10th,  32.25@32.75c. 
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Arrivals   of  tin,  in   long  tons:  Feb. 

10th,     Straits,    150;     China,    20;  12th, 

China,    5;    14th,    Singapore,    150;  loth, 
London,  185. 

Silver 

Since  our  last  report,  the  London  spot 
price  has  fallen  from  37  to  34d.,  and 
the  future  price  from  35  to  33id.  This 
narrowing  of  the  difference  between 
spot  and  futures  from  2d.  to  id.  indi- 
cates that  the  recent  squeeze  in  London, 
occasioned  by  the  demand  for  near-by 
delivery,  is  now  over.  The  New  York 
price  has  also  declined  from  day  to  day, 
in  sympathy  with  the  London  market, 
and  business  continues  on  a  small  scale. 
Although  the  China  Xew  Year  holi- 
days and  the  accompanying  settlement 
period  have  passed,  there  has  been 
no  resumption  of  buying  for  China 
account,  and  as  a  consequence  the 
San  Francisco  market  remains  purely 
nominal. 

Mexican  Dollars— Feb.  10th.  474; 
11th,  47J;  14th,  46;  15th,  451;  16th. 
45  J. 

Gold 

Gold  in  London:  Feb.  10th,  105s. 
lOd.;  11th,  105s.  6d.;  14th,  105s.  6d.; 
15th,  105s.  Id.;  16th,  104s.  7d. 

General  stock  of  money  in  the  United 
States  Feb.  1:  Gold  coin  (including 
bullion  in  Treasury),  $2,853,480,649; 
standard  silver  dollars,  $269,746,326; 
subsidiary  silver,  $271,511,384;  United 
States  notes,  $346,681,016;  Federal  Re- 
sei-\'e  notes,  $3,484,226,195;  Federal 
Reserve  Bank  notes,  $225,938,400;  Na- 
tional Bank  notes,  $719,653,927;  total, 
$8,171,237,897.  The  gold  coin  has  in- 
creased, in  the  last  month,  about  $69,- 
000,000  and  the  Federal  Reserve  and 
bank  notes  have  decreased  $267,000,000. 

Foreign  Exchange 

Sterling  continues  to  advance,  and  $4 
probably  will  soon  be  reached.  Other 
foreign  exchanges  have  also  exhibited 
firmer  tendencies.  On  Tuesday,  Feb. 
15,  francs  were  7.38c.;  lire,  3.68c.;  and 
marks,  1.70c.  New  York  funds  in  Mon- 
treal, 13J  per  cent  premium. 

Other  Metals 

Aluminum  —  List  prices  of  28@28.5c. 
ore   nominal.     Outside  market  24@25c. 

Antimony  —  Chinese  and  Japanese 
brands,  5U'.;  market  quiet.  W.C.C. 
brand,  Gi  per  lb.  Cookson's  "C" 
grade,  spot,  9ilc.  Chinese  needle  anti- 
mony, lump,  nominal  at  4Jc.  per  lb. 
Standard  powdered  needle  antimony' 
(200  mesh),  7(®7k-.  per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb,0>,  whole- 
^nle  lota,  7c. 

HiHmuth— 12.25@$2.35  per  lb.,  500 
lb.  lots. 

Cadmium — Nominal,  $1.40  per  lb.,  in 
l.ono-lb.    lot.s. 

Cobnll  — Metal,  $4.50  per  lb.;  black 
oxide,  $3(S>|3.10  per  lb.  in  bbl.s.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium — Nominal,   $325   per   or. 

Marnmium  —  Crude,  99  per  cent, 
|1.25r«i$L3.^  per  lb.,  fob.  Philndrlphin. 


'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal — Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b,  Bayonne. 

Osmium — Open  market,  $70@$80  per 
troy  oz. 

Palladium — $65@$70  per  oz. 

Platinum — $70  per  oz. 

Quicksilver — Nominally  $50  per  75- 
Ib.  flask.  San  Francisco  wires  $43. 
Quiet. 

'Rhodium— $200@$225  per  troy  oz. 
Ruthenium — $175@$200  per  troy  oz. 
'Selenium — Black     powdered,     amor- 
phous, 99.5  per  cent  pure,  $2@$2,25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  S20  per  lb. 

'Tungsten  Metal — Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CrjOj  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  50@55c,  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Manganese  Ore — 35@40c.  per  unit, 
seaport;  chemical  ore  (MnOO  $60  per 
gross  ton,  lump;  $65@$70  per  net  ton, 
powdered. 

Molybdenum  Ore — 85  per  cent  MoS:, 
55@60c.  per  lb.  of  contained  sulphide, 
New  York. 

'Tantalum  Ore — Guaranteed  minimum 
60  per, cent  tantalic  acid,  40c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiOi,  ll@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiO„  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WO,  and  over,  per  unit 
of  W0„  $3@$3.25,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining IJ  per  cent  U.d  and  5  per  cent 
V,0.  sells  for  $1.50  per  lb.  of  U.O.  and 
75c.  per  lb.  of  V,Oi;  ore  containing  2 
per  cent  U,0.  and  5  per  cent  V,Oi  sells 
for  $2.25  and  75c,  per  lb,,  respectively; 
higher  U>Oi  and  V,Oi  content  com- 
mands  proportionately   higher   prices. 

Vanadium  Ore — $1.50  per  lb.  of  V,0. 
(guarantc'i'd  minimum  of  18  per  cent 
V:0.),  Now  York. 

'Zircon — Washed,  iron  free,  3c,  per  lb, 

'Zirkile — According  to  conditions.  $70 
@$90  piT  ton,  carload  lots.  Pure  white 
oxide.  0!)  per  cent,  i.'<  quoted  jit  $L15 
per  lb.   in   ton   lot.s. 

Zinc  and  Lead  Ore  Markets 
Jopliii.  M<i.,  Feb,  12,— Zinc  blende, 
per  ton,  W\v.h,  $27.(55;  bn.nis  (>0  per  cent 
zinc,  prciiiiinii,  $22.50;  Prime  Western, 
$22.50;  lines  and  sIimio.h.  $20(<r$17.50; 
nverngr  srllling  prirc.  nil  grades  7.inc, 
$2r..n!l. 
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Lead,  high,  $52.80;  basis  80  per  cent 
lead,  $45;  average  settling  price,  all 
grades  lead,  $50.17  per  ton. 

Shipments  for  the  week:  Blende, 
5.193;  lead,  1,439  tons.  Value,  all  ores 
the  week,  $207,680, 

With  only  §20  basis  offering  at  the 
close  of  last  week,  most  of  the  4,400 
tons  sold  this  week  was  purchased  on 
§22.50  basis,  with  week-end  offerings 
again  on  $20  basis.  Buyers  think  to- 
day this  will  be  the  ruling  price  next 
week,  with  one  more  purchasing  com- 
pany out  of  the  market,  and  this  one  of 
the  heaviest  purchasers.  Lead  con- 
tinued without  change  in  basis  price, 
with  increased  shipment,  and  demand 
fully  equal  to  the  production. 

Platteville,  Wis..  Feb.  12— No  market 
for  zinc  ore.  Shipments  for  the  week: 
Zinc  ore,  537;  lead  ore,  90  tons.  Ship- 
ments for  the  year:  Zinc  ore,  5,182; 
lead  ore,  480  tons.  Shipped  during 
week  to  separating  plants,  466  tons 
blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,000;  No.  2,  $l,400(a$2,000;  spinning 
fibres,  $400(3)$1,000;  magnesia  and  com- 
pressed sheet  fibres.  $325@$500;  shingle 
stock,  $110(S)$150;  paper  stock,  $60@ 
$75:  cement  stock.  $17,50@$30;  floats, 
$8.50@$15,  all  per  short  ton,  f,o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24(S)$30  in  bags,  car- 
load lots;  (off-color)  $22@$26  in  bags, 
carload  lots;  all  f,o.b.  Kings  Creek, 
S.  C.  Crude.  88  to  94  per  cent,  $23; 
ground  (white).  $45;  ground  (off  color) 
$30@$32  per  net  ton,  less  than  carload 
lots,  f.o.b.  New  York.  Crude,  first 
grade,  $10  per  ton,  f.o.b.  cars,  Mis- 
souri; floated,  $28  per  ton  in  bbls.; 
S26.50  per  ton  in  100-lb.  bags;  extra 
charge  for  bags,  f.o.b.  St.  Louis, 

Chalk — English,  extra  light,  5@5ic.; 
light.  5(a)6c.;  dense,  4i(a)5c,  per  lb„  all 
f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $8(3) 
$12;  washed.  $12(a>$15;  powdered.  $18(3) 
$22;  bags  extra,  per  net  ton.  f.o.b. 
mines,  Georgia;  crude.  $8(§)$12;  ground. 
$15(gi$40.  f.o.b.  Virginia  points.  Do- 
mestic lump.  $10(S)$20;  powdered.  $25@ 
$30;  imported  lump,  $25(§)$35;  powder- 
ed. $30^$35,  f.o,b.  New  York. 

Feldspar — Crude,  $8@$H  per  gross 
ton.  f.o.b.  Maryland  and  North  Caro- 
lina points:  $7.50(a>$10,  fob.  Maine; 
ground,  $27(g)$30,  car  1  :^.  f  o.b.  Balti- 
more: ground,  %\~{<i^".  fob.  North 
Carolina  points;  $17(.i>'l  per  ton.  No, 
1  ground,  f.o.b.  New  York  State;  $21(9 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  ciuiranteed  86 
per  cent  calcium  tluorido  .nnd  not  over 
6  per  cent  silica,  $25  per  ton.  f.o.b, 
Illinois  mines,  and  $25  .''lO,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
ical or  ennmeling  puri'osos.  $60;  lump, 
$17,.50.  f.o.b.  Heath. l.-n,  N    M.  In  Canada 
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85  per  cent  aalcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoe;  output  limited. 
Canadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mines. 

Fuller's  Earth — $16  per  ton,  carload 
lots,  f.o.b.  mines. 

Graphite— Ceylon  lump,  first  quality, 
8@9c.  per  lb.;  chip,  7c.;  dust,  5^c.  No. 
1  flake,  7ic.;  high-grade  amorphous 
crude,  3c. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock,  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 
Kaolin — See  China  Clay. 
Limestone — Dolomite,  1@2  man  size, 
tl.60@$1.65;  2@8  in.,  $1.55@$1.65  per 
net  ton,  f.o.b.  Plymouth  Meeting,  Pa.; 
fluxing,  $1.65@$1.75  per  net  ton,  f.o.b. 
Howellville,  Pa. 

Magnesite,  Calcined  —  High  -  grade 
caustic  •alcined,  lump  form,  $35@$40 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic  seaboard,  $61@$63. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick- 
See  Refractories.) 

Mica— India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
$4;  No.  2,  $4.50(a)$6;  No.  1,  $5.50(5) 
$6.50.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90@$160  per  ton  (depending  upon 
quantity) ;  all  f.o.b.  New  York. 

'Monazite — Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock— Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos- 
phate, $13;  75  per  cent,  $11.50;  75(5)74 
p«r  cent,  $11;  70  per  cent,  $8.35;  68  per 
cent,  $7.85;  68(5)66  per  cent,  $7.60. 
Finely  ground  Tennessee  rock  sells  for 
18.50  per  net  ton  for  13  per  cent  phos- 
phorus (')ntent,  agricultural  applica- 
tion; for  acid-making,  14  per  cent,  $9; 
both  prices  f.o.b.  Centerville,  Tenn. 

Pumice  Stone — Imported,  lump,  4(3) 
50c.  per  lb.;  domestic  lump,  6c.; 
ground,  4@7c.,  all  f.o.b.  New  York. 

I'yrites — Spanisli  fines,  per  unit,  16c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
16ic.;  Spanish  lump,  14(a)16c.;  domestic 
fines,  f.o.b.  mines,  Georgia,  12  @  14c. 
(Juartz — (Acid  tower)  fist  to  head, 
$10;  li  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5(a)$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sand  (Glaus) — Dry  glass  sand,  $4  per 
net  ton,  f.o.b.  cars  Maploton,  Pa.  Sand, 
f.o.b.  Ottawa,  111.,  is  $3  per  ton;  $2.50 
on  annual  contracts.  Sand  at  Klon- 
dike, Gray  Summit  and  Pacific,  all  in 
MisBouri,  is  $2.50  on  contract;  some 
outKJde  sales  have  been  made  at  $4. 
St.  I.ouis,  open  market,  at  $3.50;  con- 
tract price  on  large  riuan^-itiefl,  $2.50;  on 
small  quanlitioR,  $3. 


Sulphur — $18  per  ton  for  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $11@$20  per 
ton;  roofing  grades,  $8.50@$13;  rubber 
grades,  $11(S)$18;  all  f.o.b.  Vermont. 
California  tale,  $18@$45,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $12@$15  per  ton;  less  than 
carload,  $25,  f.o.b.  cars;  freight  to  New 
York  $5.25  per  ton,  carload  lots;  less 
than  carload  lots,  $9.25.  Imported,  $40 
(5)$50;  Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic — White  arsenic,  10(S)llc.  per 
lb.;  sulphide,  powdered,  14(S)15ic.  per 
lb.  in  carload  lots. 

Sodium  Nitrate— $2.85(3)$3  per  cwt. 
ex  vessel,  Atlantic  ports.    Market  quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $32  per  ton.  New 
York. 

Potassium  Sulphate — Domestic,  $220 
(5)$230  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium— Per  lb.,  $12(a)$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  16@17c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,    16@17c.,   f.o.b.    works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $100,  f.o.b.  furnaces;,  resale, 
$90,  delivered;  English,  $100,  c.i.f.  At- 
lantic seaports.  Spiegeleisen,  18@20 
per  cent,  $40(5)$45,  f.o.b.  furnace. 

'Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2  per  lb.  of  con- 
tained nietal,  f.o.b.  works. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $55@$60; 
50  per  cent,  $80@$85;  75  per  cent, 
$145@$150. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  55@60c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
60c. 

Ferro-uranium — 35  to  50  per  cent  U, 
$7  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadium — Basis  30  to  40  per 
cent,  $5  per  lb.  of  V  contained,  plus 
75c.@$2  differentials  and  according  to 
silicon  content,  f.o.b.  works. 

Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  2Uc.  per  lb.;  wire,  153. 

Lead  Sheets— Full  lead  sheets,  Sic; 
cut  lead  sheets,  83c.  in  quantity,  mill 
lota. 

Nickel  Silver- 33ic.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
19Sc.;  sheathing,  19ic.;  rods,  R  to  3  in., 
163c. 


Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 40(5)45  per  cent 
Cr,03,  $45@$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $80  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $85;   splits,  soaps,  $100. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55@$60  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $45(3) 
$50. 

Magnesite  Brick  —  9-in.  straights, 
$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick— 9-in.,  per  1,000:  Chi- 
cago district,  $65@$70;  Birmingham, 
Ala.,  $56@$61;  Mount  Union,  Pa.,  $50 
@$60. 

The  Iron  Trade 

Pittsburgh,  Feb.  15,  1921 

In  the  last  week  the  finished-steel 
market  began  what  may  be  called  tech- 
nically a  break,  but  the  buying  disposi- 
tion was  so  light  that  the  break  made 
little  progress.  Many  mills  were  ready 
to  shade  prices  by  several  dollars  a  ton, 
but  buyers  refused  to  furnish  the  in- 
centive by  offering  substantial  orders. 
In  trade  circles  the  movement  is  com- 
monly attributed  to  the  action  of  the 
Midvale  Steel  &  Ordnance  Co.,  which 
began  openly  to  offer  some  of  its  prod- 
ucts at  less  than  the  Industrial  Board 
schedule. 

At  present  concessions  of  $3  to  $5  a 
ton  appear  possible  on  sheets,  bars, 
shapes,  and  plates,  with  possibly  a 
greater  concession  in  bars  and  plates. 
Pipe  is  moderately  firm,  as  is  tin  plate 
from  production;  tin  plate  from  stocks 
in  second  hands  has  been  offered  as  for 
some  time  at  large  concessions. 

Steel  ingot  production  in  January 
was  at  about  90  per  cent  of  capacity  by 
the  Steel  Corporation  and  at  25  to  30 
per  cent  by  the  independents,  making 
a  general  average  of  about  55  per  cent, 
against  80  per  cent  during  the  first 
nine  months  of  last  year.  Independent 
mill  operations  have  not  materially 
changed  since  January,  and  the  Steel 
Coi'poration  rate  is  declining,  being 
now  at  80  or  85  per  cent,  still  too  high 
a  rate  to  warrant  a  question  as  to 
whether  the  Corporation  will  cut  prices. 

I'ig  Iron  —  Foundry  iron  remains 
quotable  nominally  at  $29,  Valley.  A 
merchant  producer  has  voluntarily  re- 
duced asking  prices  to  $29  on  bessemer 
and  $27.50  on  basic,  representing  $3  on 
bessemer  and  $2.50  on  basic  reduction 
from  previous  nominal  quotations. 
There  is  no  inquiry  for  any  grade. 

Charcoal  and  Coke 

Charcoal — Willow,  7c.  per  lb.  in  bbls., 
hardwood,  5ic.  per  lb.,  in  250-lb.  bbls. 
Barrel  charge  is  35c.  additional. 

<'onnellHville  —  Furnace,  $4.50(3)$5; 
foun.h-y,  $6@$6.50. 
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The  Financing  of  the  Copper  Surplus 

By  Arranging  a  $40,000,000  Loan,  Producers  Have  Transferred  the  Financial 
Burden  of  Carrying  the  Bulk  of  the  Unsold  Copper  to  the  Public — Further 
Curtailment  of  Production  Necessary  If  Measure  Is  To  Accomplish  Its  Aim 


THE  outstanding  development  in  the  copper  market 
since  the  first  of  the  year  is  the  successful  effort  of 
the  copper  companies  to  induce  the  public,  through  the 
intermediary  of  the  usual  banking  interests,  to  provide  the 
necessary  funds  for  carrying  400,000,000  lb.  of  the  copper 
surplus.  This  stock  of  refined  copper  has  been  given  a 
value  of  10c.  per  lb.,  and  one-  to  four-year  notes  to  the  value 
of  $40,000,000  have  been  issued  to  cover  the  loan.  The 
copper  companies  are  to  pay  interest  at  the  rate  of  8 
per  cent  and  over  (8.30  per  cent  on  the  four-year  notes  if 
held  to  maturity),  and  have  individually  guaranteed  the  pay- 
ment of  principal  and  interest  according  to  the  following 
proportion  of  the  indebtedness: 

Percentage  of     .\llotmeQts 

Proportion  of  Surplus 

Anaconda  Copper  Mining  Co 12.26  49.040,000 

Phelpa  Dodge  Corporation 10  90  43,600,000 

Inspiration 8  45  33,800,000 

rtahCopperCo 8  20  32,800.000 

Chile  Exploration 7  58  30.320,000 

Calumet  &Hecla 6  00  24,000,000 

Braden  Copper 5  95  23,800,000 

Kennecott  Copper 5  06  20.240,000 

American  Smelting  &  Refining 5  00  20,000,000 

United  Verde 5  00  20,000,000 

GreencCananea 4  63  18,520,000 

Nevada  Consolidated 4  45  17,800,000 

New  Cornelia 4  07  16,280,000 

Ray  Con.soUdated 4  00  16,000,000 

ChinoCopper 3  66  14,640,000 

North  Butte I    75  7,000,000 

Utah  Consolidated 0  34  1.360,000 

Tobealloted 2  70  10,800,000 

100.00  400.000,000 


From  this  table  it  can  be  seen  that  Anaconda  Copper 
Mining  Co.,  the  Phelps  Dodge  Corporation,  Utah  Copper, 
Chile  Exploration,  Calumet  &  Hecla,  and  Braden  Copper 
companies  are  accounting  for  over  half  the  financial  burden. 

There  has  been  some  misconception  of  the  purpose  and 
effect  of  this  operation.  It  was  not  undertaken  to  dispose 
of  the  burdensome  accumulation  of  copper,  for  such  a  result 
would  not  be  achieved  by  this  method,  but  was  merely 
utilized  to  enable  the  copper  companies  carrying  heavy 
stocks  to  procure  a  longer  term  loan  than  could  have  been 
obtained  solely  with  the  aid  of  the  banks. 

Copper  is  an  excellent  collateral,  and  the  conservative 
valuation  placed  upon  it  in  the  note  issue,  10c.  per  lb.,  indi- 
cates that  more  than  adequate  guarantees  cover  it. 

Surplus  stocks  are  by  no  means  removed  as  a  factor 
in  the  market,  and  they  remain  practically  as  potent  as  be- 
fore. The  greatest  benefit  accruing  from  the  arrangement 
is  psychological,  as  it  provides  a  means  whereby  producers 
can  pnKecd  with  their  normal  business  of  marketing  copper 
with  the  assurance  that  their  funds  are  not  tied  up  in  un- 
marketed niet^il.  Without  an  accompanying  decrease  in 
copper  production  and  its  maintenance  at  a  rate  commen- 
surate with  tlic  present  domestic  and  foreign  copper 
requirements,  the  effect  of  the  arrangement  will  be  nullified. 
It  is  understood  that  one-third  of  the  monthly  shipments 
of  copper  by  tlie  ('opper  Kxport  Association  will  go  toward 
the  liiiuidation  of  the  copper  covered  by  the  notes,  so  that 
this  requirement  of  itself  should  predicate  cutting  down 
monthly  production  from  10,000.000  to  15.000.000  lb.  from 
the  present  rale  of  about  O.'j.OOd.OOO  lb. 

Curtailing  production  appears  to  be  the  inesc»|>able  re- 
(|uisiti'  to  rest<iring  the  copper  industry  to  n  normal  basi.s. 
It  is  un  issue  which  most  producers  have  been  loath  to  meet, 
and  their  attitude  has  been  in  Home  measure  pardonable, 
being  due  to  solicitude  not  only  for  themselves  but  to  the 
welfare  of  their  employees.  At  present  smeller  prmluction 
in  pniceeding  at  approximately  the  pre-war  rate  of  '.Hi.OOD,- 
000  ll>.  monthly,  but  a  lower  rate  in  desirable  if  part  of  the 
copper  export  trade  is  to  go  towarri   reducing  the   surpiun. 


This  feature  of  the  funding  arrangement  practically  assures 
that  production  will  be  reduced  so  that  a  duplication  of  the 
present  predicament  will  not  occur. 

Copper  is  still  selling  at  very  low  prices,  but  domestic 
consumers  are  refraining  from  entering  the  market.  They 
have  kept  out  so  long  that  should  a  buying  movement  of 
any  magnitude  begin  it  would  not  be  surprising  to  see  the 
price  of  copper  rise  rapidly.  It  is  noticeable  that  the  largest 
producing  interests  are  not  willing  to  sell  their  copper  at 
the  range  between  12  and  13c.  delivered,  and  with  the  financ- 
ing of  the  best  part  of  the  copper  surplus  their  burden 
has  been  lightened  and  their  position  strengthened.  Pro- 
ducers and  consumers  are  now  at  least  on  a  more  equitable 
basis. 

The  step  which  the  copper  producers  have  taken  in  fund- 
ing their  surplus  stocks  illustrates  one  important  advantage 
accruing  to  them  under  the  Webb  Act,  which  permits  the 
combination  of  enterprises  engaging  in  export  trade  and 
enables  them  to  quote  a  uniform  export  price  for  their 
product  and  to  enjoy  other  benefits  of  combination  that 
are  denied  to  them  in  domestic  competition.  Were  there  no 
Webb  Law,  copper  producers  would  have  had  to  make 
individual  arrangements  in  order  to  finance  their  surplus 
stocks. 

It  is  to  be  noted  that  the  disposal  of  the  entire  400,000,000 
lb.  is  stretched  over  a  period  of  four  years,  which  is  at  the 
rate  of  about  8,330,000  lb.  monthly,  or  comfortably  within 
the  allowance  of  one-third  the  total  monthly  exports,  which 
can  be  expected  to  run  well  over  35,000.000  lb. 

••Although  foreign  trade  has  shown  no  encouraging  spurt, 
every  effort  is  being  made  to  sell  copper  to  Europe  at 
present  attractive  prices,  and  advantage  is  being  taken  of 
rail  and  ocean  freight  rates  to  lay  down  the  metal  abroad 
at  prices  equal  to  those  prevailing  on  the  Atlantic  seaboard. 
Thus  copper  mined  and  refined  in  ^lontana  is  being  shipped 
to  the  Pacific  Coast  under  a  rail  charge  of  $7  per  ton,  and 
is  then  transported  by  boat  via  Panama  Canal  directly  to 
Europe  for  a  further  water  toll  of  $!.=>.  Contrasted  with  the 
rail  freight  of  $22  to  New  York  or  Atlantic  seaboard  points, 
plus  the  ocean  freight  rate  of  $.">  to  Europe  or  $11  to  Eng- 
land (this  rate  was  reduced  from  %\'.\  early  in  February), 
the  saving  amounts  to  from  $5  to  $11,  and  explains  why 
it  has  been  possible  for  the  Export  .■Association  to  make  low 
European  quotations  —  equal  to  those  in  the  American 
market. 

A  great  financial  load  has  been  successfully  lightened  by 
the  efforts  of  the  Copper  Export  .Association,  aided  by  the 
banks,  but  its  result  is  expected  for  the  present  to  be  more 
psychological  than  direct  in  affecting  the  price  of  copper. 


Tasmania's  Mineral  Production 

.\  table  showing  the  quantity  and  value  of  mineral  prod- 
ucts of  Tasmania  during  the  year  ended  Dec.  31,  1019.  taken 
from  the  "Report  of  the  Secretary  of  Mines,"  follinvs: 
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Health  to  the  Institute! 

ALL  IN  ALL,  the  Institute  may  well  be  congratulated 
.  on  the  success  of  its  annual  winter  meeting.  It 
was  a  success  technically  and  socially.  The  dominant 
note  was  that  of  virility — the  air  was  humming  with 
entertainment  and  side  shows  and  outside  attractions. 
The  technical  sessions  on  metallurgy,  on  the  technology 
of  drill  steel,  on  electrolytic  zinc,  on  petroleum,  on  non- 
metallic  minerals,  and  other  subjects  were  live  and 
interesting.  The  non-metallic  committee  is  a  new  one, 
created  by  the  enthusiasm  and  push  of  our  non-metallic 
mining  specialists  in  the  Bureau  of  Mines,  Oliver 
Bowles  and  Raymond  Ladoo;  and  under  the  chairman- 
ship of  Heinrich  Ries,  it  was  evident  that  an  important 
specialty  had  been  added  to  the  Institute's  list. 

In  the  petroleum  section,  among  other  live  topics, 
there  came  up  the  question  of  the  origin  of  the  salt- 
sulphur-petroleum  domes  of  the  Gulf  Coast,  and  al- 
though no  even  remote  agreement  on  the  question  has 
been  reached,  it  was  evident  that  all  the  ancient  diverse 
theories  of  origin  still  flourish,  and  the  discussion  was 
thus  illuminating  and  refreshing.  Even  as  to  the  origin 
of  petroleum,  it  appeared  that  not  only  the  veteran 
Coste  but  some  of  the  more  recently  arrived  authorities 
leaned  or  inclined  more  or  less  cautiously  toward  the 
volcanic,  as  contrasted  to  the  pure  organic,  theory. 

Mining  geology  was  not  represented  in  the  conven- 
tion as  strongly  as  usual.  An  address  by  Horace  V. 
Winchell  on  Pachuca  and  El  Oro,  in  Me.xico,  was  es- 
pecially notable  for  the  skill  in  presenting  a  geologic 
problem  to  his  hearers  in  plain  and  even  picturesque 
language,  so  that  all  comprehended  and  were  interested. 
We  understand  that  the  Society  of  Economic  Geologists 
will  meet  with  the  Institute  at  Wilkes-Barre,  in  Pennsyl- 
vania, next  fall,  so  that  more  emphasis  on  this  phase 
of  mining  may  be  expected. 

The  prestige  of  Herbert  Hoover,  of  course,  was  felt 
in  the  whole  organization;  and  in  spite  of  the  very 
widespread  criticism  that  was  abroad  as  to  the  Institute 
having  over-extended  itself  financially  and  as  a  pub- 
lisher, the  impression  of  progress  was  strong.  Doubt- 
less there  has  been  some  over-extension,  hut  that  i.s 
an  ordinary  incident  attached  to  any  strong  move:  and 
it  is  likely  that  the  Institute  has  seen  this  detail  and 
made  plans  to  remedy  it.  In  the  last  two  jircsidents 
(to  speak  only  of  most  recent  history),  Horace  Winchell 
and  Herbert  Hoover,  the  Institute  ha.s  had  two  force- 
ful and  progressive  executives,  who  have  helped  es- 
pt'i'ially  in  the  great  movement  of  awakening  the  citi- 
zcnship-consciousnesH  in  the  mining  cngineei'  and  mak- 
ing it  effective. 

The  social  side  of  the  meeting  was  highly  (ifvloped: 
nothing  was  left  undone.  There  i.s  a  feeling  that  this 
has  also  been  over-extended;  and  that  so  much  spoon- 
food  in  the  way  of  entortiiinmi'nt  should  not  In-  pro- 
vided.     At    the  next   smoker,   for  example,   the   pnpiilar 


desire  is  to  get  back  to  the  old  habit  of  circulating 
around,  meeting,  and  talking.  Also,  the  ladies  were 
more  conspicuous  than  ever  before ;  possibly  in  this  the 
good  movement  has  been  over-extended.  Many  were  so 
inclined  to  think;  but  as  long  as  the  technical  sessions 
are  not  taken  in  charge  by  the  Women's  Auxiliary  (and 
we  believe  that  is  the  only  thing  left)  we  are  not  in 
hearty  sympathy  with  the  male  grouch.  We  forgot  the 
smoker — where  fumigation  was  appropriate.  The  soli- 
tary male  was  quite  safe  there. 

As  Hoover  pointed  out  in  his  address  at  the  banquet, 
the  Institute  can  confidently  look  forward  to  a  prosper- 
ous year.  Its  newly  elected  president,  Edwin  Ludlow, 
is  a  man  of  poise,  force,  charm,  experience,  and  friends. 
The  membership  is  greater  than  ever  before,  and  the 
income  larger.  The  internal  and  external  organiza- 
tion has  been  advanced  during  the  year,  and  will  be 
further  advanced  under  the  presidency  of  Ludlow  dur- 
ing the  coming  year.  The  citizenship  activities  of  the 
engineer  have  been  co-ordinated  with  those  of  other 
engineers  in  the  Federated  American  Engineering 
Societies,  and  with  Hoover  as  president  of  this  society 
the  representation  of  the  engineer  of  mining  among 
other  engineers  will  not  be  overlooked.  A  spirit  of  co- 
ordination and  co-operation  with  other  organizations, 
whether  in  the  engineering  or  in  the  mining  field,  pre- 
vails more  strongly  and  smoothly  than  ever  before. 


Boosting  Co-operation 

ON  THE  FRONT  COVER  of  this  issue  we  have 
reproduced  a  photogra^ih  to  which  some  exception 
may  be  taken  on  the  ground  that  the  subject  is  perhaps 
a  little  far-fetched  in  its  relation  to  mining.  We  think 
not,  however,  and  take  this  occasion  to  call  attention  to 
the  fact  that  there  is  a  real,  live  assix-iation  between  the 
work  of  actual  mining  and  the  elements  of  play,  which 
everyone  must  obtain  in  fair  measure  in  order  to 
perform  his  daily  task  successfully.  The  filling  in  of 
leisure  time  with  clean  amusement,  open-air  contests 
wherein  a  healthy  rivalry  is  introduced,  or  some  other 
form  of  attraction  which  offers  a  respite  from  r-iitiiie 
iK-cupation,  is  highly  desirable  in  all  industries,  iiuuiy  of 
which  have  amusements  that  are  characteristic  o'i  their 
particular  field. 

In  northern  Michigan  and  Minnesota,  ii  !h'  iron- 
mining  districts,  a  great  deal  of  interest  is  >liiwn  each 
winter  in  skiing,  the  season  being  con.-uici'ably  dis- 
counted unless  at  least  one  tournament  i.*^  >n '<i  in  which 
the  contestimts  can  denionstrate  their  <  ^^ss  in  this 
exciting  snow  sport.     The  occasion  is  :nc  of  gen- 

eral celebration,  and  the  meets  are  nlw  >   '    Mtiended. 

Formerly  the  ski  slides  consisted  men'l\  ■  -:.'i>|i  snow- 
covered  hills,  which  were  taken  as  nature  ;m  ■,!>!■  i  them, 
but  during  recent  years  an  innovation  ii.  ii  i  ii  of  a 
steel  structure,  used  to  heighten  the  '  ■'  -  of  the 
course,  has  been  introduced.     It  mav  I  ied  that  the 
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finances  for  these  affairs  are  contributed  largely  by  the 
mining  companies. 

The  encouragement  of  such  activities  by  company 
officials  may  be  characterized  as  "welfare  work,"  but 
we  resent  the  term,  on  the  ground  that  the  idea  is  more 
participative  than  paternalistic.  It  is  the  former  spirit 
that  secures  complete  co-operation  between  the  men  and 
their  employer,  and  the  realization  by  the  miners  that 
an  interest  similar  to  that  shown  in  their  work  is  being 
displayed  in  their  recreation  produces  a  fine  spirit  of 
loyalty. 


This— This  Is  Hospitality— 

ff-pvON'T  SHOOT  the  pianist.  He  is  probably  doing 
1_V  his  best."  This  notice,  supposed  to  have  been 
common  in  the  Western  saloon  at  an  earlier  date,  when 
both  the  saloon  and  the  West  were  still  distinctive, 
embodied  the  spirit  of  the  time  and  bespoke  the  chari- 
tableness of  the  miner.  Accordingly,  only  a  feeling  of 
warm  gratitude  can  be  possible  when  the  member  or 
guest  of  the  Institute  considers  the  entertainment  which 
has  been  so  plenteously  provided  for  him  at  the  stated 
meetings  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers.  The  kindly  thought,  the  lavish 
personal  service  contributed,  the  resourceful  initiative, 
can  only  intensify  our  love  for  the  genus  mining  engi- 
neer as  an  all-round  man  and  comrade,  and  also 
strengthen  our  sense  of  debt  to  the  special  committees 
who  have  done  their  durndest  to  make  us  happy. 

At  the  same  time  we  have  been  led  to  some  reflections 
as  to  the  relation  between  pugilism  and  mining  engi- 
neering. Last  summer,  when  at  Hibbing,  up  on  the 
Mesabi,  they  provided  for  us  several  real  fights  between 
professionals;  many  of  us  were  interested,  amused  and 
instructed,  just  as  we  were  with  the  Cornish  wrestling 
matches  of  Houghton.  At  New  York,  however,  when 
we  were  cheered  at  the  smoker  by  a  sham  fight,  fol- 
lowed by  movies  representing  some  dead-and-gone  prize 
fight — was  it  not  Dempsey  and  some  one  else? — we  did 
not  follow  closely — we  began  to  miss  anything  like  a 
real  thrill. 

Of  course,  since  Miss  Anne  Morgan  staged  a  prize 
fight  for  sweet  charity's  sake,  and  enthusiastically  stated 
thereafter  that  .she  had  e.xperienced  thrills  she  never 
had  before  thrilled,  and  was  going  to  keep  right  on,  no 
one  can  claim  that  this  particular  form  of  contest  is  not 
what  ono  looks  for  in  the  most  refined  circles.  But 
it  is  to  be  doubted  whether  mining  engineers  represent 
these  refined  circles.  They  yawned  and  gazed — or 
forgot  to  gaze — with  vast  good  nature  and  tolerance; 
but  they  did  not  have  the  thrills.  The  thrill  presupposes 
in  a  certain  v,ay  a  shock — and  they  were  not  shocked. 
One  engineer  was  heard  to  remark  resignedly  that  if 
he  couldn't  hear  a  symphony  he  didn't  care  what  they 
put  him  up  agaii  St  in  the  way  of  an  entertainment.  An- 
other one  remarkvMi  that  it  was  all  right,  but  he  would 
not  like  to  bring  a  guest  for  fear  that  the  stranger 
would  believe  that  the  entertainment  represented  the 
habit  and  taste  of  the  mining  engineering  profession. 

How  could  a  gue.sl  know  that  the  mining  engineer 
and  everf  the  pro.spector  is  the  most  balanced  man  alive, 
broad  in  hi.s  culture  and  persistent  in  his  refinement? 
Let  us  cite  the  hell-roaring  days  of  the  early  placer 
diggings.  We  regret  that  we  were  not  in  (California  in 
'40  to  report  the  fads,  but  we  were  in  the  Yukon  placer 
diggings  in  '96,  two  yeans  before  the  Klondike  rush. 
Here  there  was  the  wild  untrammeled  life — all  men — 


bearded  husky  miners  of  the  pick,  shovel,  and  sluice-box, 
who  carried  their  dust  in  a  moose-skin  poke,  and  weighed 
out  of  it  on  the  .scales  for  a  drink.  We  were  leaving 
the  country  and  had  some  surplus  store  of  blankets, 
boots  and  books  from  which  we  desired  to  lighten  our 
load,  so  we  decided  to  leave  them.  We  were  sleeping 
in  the  cabin  of  two  revenue  officers,  the  only  representa- 
tives of  the  strong  arm  of  the  law  within  a  thousand 
miles ;  and  they  offered  to  auction  off  our  stuff. 

The  day  of  the  auction  we  were  rather  tired,  having 
sat  up  all  night  to  help  the  revenue  officers  stand  off 
the  miners  from  recapturing  a  keg  of  whiskey  smuggled 
in  from  the  Canadian  side.  We  beg  to  apologize,  but  we 
were  guests.  The  miners  did  not  fail  to  attend  the 
auction,  however;  and  bid  good  gold  dust  for  what  was 
offered.  The  blankets  and  boots  were  disputed  for — 
but  the  books !  They  were  few  and  heavy — of  the  kind 
that  are  warranted  not  to  be  exhausted  in  a  winter's 
study — like  Darwin's  "Origin  of  Species"  and  the  works 
of  one  William  Shakespeare.  (We  kept  the  Milton  our- 
selves, to  read  on  the  way  down  the  river.) 

The  collection  of  husky  whiskers — even  Caribou  Bill, 
we  believe — became  really  excited  over  these,  and  the 
Shakespeare  was  the  culmination  of  the  day.  The  bid- 
ding went  by  gulches,  and  when  the  Hog'em  Gulch  gang 
— was  it  not? — bid  in  the  Shakespeare  there  was  jubila- 
tion on  their  part  and  disgust  remained  with  the  rest 
of  Birch  Creek  and  Forty  Mile. 

"We  shall  have  a  great  time  this  winter"  one  Hog'em- 
ite  informed  us.  "We  will  meet  at  one  of  the  cabins,  and 
will  get  Skookum  Aleck  to  read — he  is  a  fine  reader — 
and  the  rest  of  us  lie  around  and  smoke  and  see  visions." 
We  record  here  a  fact ;  we  cannot  tell  a  lie,  like  Jack 
London  and  Rex  Beach  and  the  rest  of  the  bunch;  so 
our  tale  is  mild  and  will  not  be  read,  or,  if  read,  will  be 
discredited.  But  the  entertainment  committees,  striv- 
ing to  find  a  relaxation  program  for  the  well-known  kind 
of  he-men  with  hairy  chests  which  are  exemplified  by  the 
mining  engineer,  may  have  this  gentle  tale  as  a  contri- 
bution to  the  discussion. 


Lightening  the  Copper  Market 

THE  RECENT  COUP  of  the  copper  producers  in 
floating  a  $40,000,000  loan  on  their  surplus  copper 
stocks  is  one  that  is  worth  while  examining  from  many 
angles.  From  all  of  these,  let  us  say  from  the  start, 
we  approve  of  the  move. 

Due  partly  to  the  overcautious  policy  of  the  War 
Industries  Board,  which  prevented  the  copper  pro- 
ducers from  curtailing  their  production  immediately 
upon  the  announcing  of  the  armistice;  partly  to  the 
failure  of  the  great  expected  buying  demand  in  Europe 
to  materialize,  and  to  other  causes,  the  abnormally 
great  surplus  stock  of  copper  metal  which  accumulated 
soon  after  the  end  of  the  war  has  hardly  shrunk,  in 
spite  of  the  diversified  efforts  of  the  producers  to  im- 
prove the  situation. 

Drastic  cuts  in  price,  long-term  financing  arrange- 
ments with  foreign  purchasers,  the  curtailment  of  pro- 
duction— all  seem  unable  to  alter  the  situation.  The 
lack  of  gold  to  buy,  and  the  unfavorable  foreign  ex- 
change (which  has  resulted  largely  from  lack  of  gold 
and  surplus  of  debt  in  Europe),  have  prevented  our 
foreign  customers  from  being  able  to  take  even  the 
usual  i)re-war  portion  of  copper,  thus  crippling  the 
export  trade  upon  which  our  great  copper-mining  in- 
dustry  is  built. 
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Industrial  slowing  up  in  this  country,  due  to  the 
normal  and  necessary  deflation,  has  reduced  buying  by 
our  own  industries.  Those  who  saw  in  13c.  copper  a 
golden  opportunity  to  lay  in  a  long  supply  and  had 
the  funds  to  do  so,  have  already  bought:  but  there  are 
many  who  hesitate  to  buy  anything  when  it  is  low,  or 
otherwise  than  on  a  rising  market.  The  surplus  stocks 
have  become  a  veritable  millstone  around  the  copper 
producers'  necks,  an  Old  Man  of  the  Sea  not  to  be 
dumped  by  any  known  trick. 

It  was  not  only  an  inert  burden,  but  an  expensive 
one  to  feed.  If  we  reckon  say  a  billion  pounds  of  copper 
at  15c.  a  pound,  it  amounts  to  the  sum  of  $150,000,000 
of  stored  up  labor  and  capital,  paying  no  interest.  To 
take  the  place  of  this  locked-up  capital,  loans  must  be 
had  from  the  banks.  But  the  banks  in  a  period  like 
the  present  have  many  uses  for  their  money,  which  is 
indeed  largely  employed  in  financing  the  Government 
and  in  other  matters  of  prime  importance ;  besides,  they 
are  wary  of  loaning  largely  or  for  long  terms. 

By  this  clever  stroke  of  issuing  bonds,  the  producers 
virtually  get  the  public  to  take  off  their  hands  400,000,- 
000  lb.  of  copper  metal,  for  a  period  of  several  years, 
and  to  give  them,  as  partial  payment,  10c.  a  pound 
on  it,  or  $40,000,000.  Eventually  they  will  sell  the 
metal,  and  realize  the  difference  between  the  10c.  and 
the  market  price:  but  in  the  meantime  for  some  years 
it  is  out  of  the  way  and  not  on  the  domestic  mai-ket. 
The  market  situation  is  thereby  improved  by  just  so 
much ;  the  producers  get  ready  money  and  a  relief  from 
the  financial  stringency;  and  the  banks  are  glad  to 
transfer  their  burden  to  the  public.  And  the  private 
investor,  who  buys  the  bonds,  is  also  satisfied;  for  a 
bond  paying  8  per  cent  or  more,  and  secured  by  copper 
metal  on  a  basis  of  10c.  a  pound,  is  as  good  as  gold. 

To  the  student  of  organization  in  business  this  new 
move  is  also  of  great  interest,  touching  the  problems 
concerning  which  we  have  written  in  recent  editorials. 
The  Copper  E,\port  Association  is  legalized  to  do  busi- 
ness only  in  foreign  countries,  as  a  combination  of 
copper  producers,  under  the  Webb  Act;  the  activity 
of  this  same  group  in  fi.xing  price  conditions  or  com- 
bining in  restraint  of  domestic  trade  is  contrary  to  the 
Sherman  Anti-Trust  Act. 

Now,  the  combined  domestic  financing  of  the  Copper 
Export  Association  is  designed  to  lift  the  copper  stocks 
mainly  from  the  domestic  market,  and  in  so  far  is  a 
frank  attempt  to  make  a  combined  effort  to  frustrate 
the  normal  workings  of  the  law  of  supply  and  demand, 
and  to  artificially  rai.se  the  price  of  copper  metal  to  the 
buyer — not  perhaps  to  the  ultimate  consumer,  but  to 
the  immediate  buyer,  at  least.  Indeed,  the  immediate 
effect  was  a  slight  rally  in  the  price  of  the  metal.  Yet 
so  carefully  is  the  thing  done  that  we  have  little  (|ues- 
tion  as  to  the  legality,  or  that  the  legal  advisers  of  the 
copper  producers  have  so  satisfied  themselves.  And 
we  doubt  whether  any  of  our  readers  will  find  fault 
with  the  expedient  which  has  been  adopted  to  helj)  over 
a  distressing  situation:  certainly  none  of  our  readers 
who  are  interested  in  mining. 

As  for  the  ultimate  consumer  of  copper,  we  have  indi- 
cated in  rpc(Mit  editorials  the  probability  that  he  is 
being  charged  altogether  too  much,  for  his  own  good 
or  that  of  the  copper  miners,  and  th;it  it  is  thr  manu- 
facturers of  articles  containing  copper,  and  other  in- 
between  men,  who  are  df)ing  a  business  profitaMe  and 
safe  for  themselves,  but  expensive  to  the  more  i>  cntial 
parties  at  cither  end  of  the  chain. 


The  Heat  Treatment  of  Drill  Steel 

MORE  attention  is  being  paid  today  to  drill  steel  than 
formerly,  though  there  is  still  much  that  can  be 
done.  In  most  cases  this  material  is  no  longer  looked 
upon  as  if  its  loss  or  waste  were  a  matter  of  little  mo- 
ment. Forgotten  steel  in  old  working  places  was  once 
a  familiar  sight,  and  it  is  hardly  exaggeration  to  say 
that  from  start  to  finish  steel  was  often  apparently 
considered  as  if  it  were  not  worth  the  planning  to  save. 
Today  in  many  mines  the  handling  of  steel  between  the 
face  and  blacksmith  shop  is  effected  with  practically 
maximum  efficiency.  The  underground  shop  is  becom- 
ing more  common,  and  machine  men  as  well  as  shift 
bosses  are  coming  to  realize  that  steel  and  its  care  is 
one  of  the  most  important  things  they  have  to  study. 

Careful  use  of  his  steel  will  do  the  machine  man  little 
good,  however,  if  the  matter  of  heat  treatment  is 
neglected  in  sharpening.  In  the  shop  lies  the  crux  of 
the  situation.  At  the  recent  A.  I.  M.  E.  meeting  in 
New  York  a  representative  of  a  steel  company  empha- 
sized the  importance  of  selecting  a  steel  of  proper  qual- 
ity in  the  first  place  and  said  that  in  his  experience 
more  attention  was  usually  paid  to  price  than  to  qualitj-. 
The  statement  of  another  speaker,  representing  a  well- 
known  machinery  firm,  was  more  to  the  point.  All  is 
not  being  done  by  steel  manufacturers  that  can  be  done, 
said  he,  but  it  is  useless  for  them  to  attempt  to  do  more 
when  heat  treatment  is  not  properly  practiced.  It  is 
readily  seen  that  a  careless  or  ignorant  blacksmith  in 
tempering  can  completely  nullify  all  efforts  made  to 
purchase  a  steel  of  superior  quality  and  at  the  same  time 
defeat  those  of  the  management  to  reduce  costs  by 
handling  the  drill  steel  properly  underground. 

Heat  treatment,  then,  is  of  prime  impoi'tance,  and 
though  strictly  a  metallurgical  subject  in  its  nature  it  is 
one  which  all  mine  superintendents  will  do  well  to  study 
as  carefully  as  local  conditions  will  permit.  Research 
into  the  causes  of  the  breakage  of  drill  steel  was  origi- 
nally undertaken  by  the  U.  S.  Bureau  of  Mines,  and  since 
then  has  been  taken  up  vigorously  by  the  Institute  com- 
mittee headed  by  B.  F.  Tillson.  The  subject  has  been 
analyzed  by  Mr.  Tillson  and  his  colleagues  and  is  being 
studied  in  a  systematic  manner.  The  symposium  at  the 
recent  meeting  in  New  York  took  up  the  discussion 
under  certain  definite  heads.  The.se  were:  (1)  Study 
of  the  steels  which  give  the  greatest  service  before 
failure  by  breakage;  (2)  the  maximum  service  which 
might  be  expected;  (3)  the  mechanics  of  failure;  (4> 
the  methods  and  machine  development  for  accelerated 
tests;  (5)  the  correlation  of  field  tests  with  acceler;iled 
laboratory  tests;  and  (6)  the  reclamation  of  deprc.iated 
drill  steels. 

The  efforts  of  this  committee  have  been  not i' worthy. 
The  subject  is  one,  however,  in  the  .study  of  which  all 
interested  technical  bodies  throughout  tho  (ountry 
should  participate.  \'an.  11.  .Manning,  now  thi  technical 
director  of  the  American  Petroleum  Institute,  has  suc- 
ceeded in  .securing  the  adoption  by  the  drill  stcol  com- 
mittee of  a  resolution  looking  in  this  dircition.  This 
resolution  recommended  that  the  A.  I.  M.  1'.  dii-cctors 
appoint  an  advisory  board  on  the  "inv(."^tigati(ni  of 
breakage  and  heat  treatment  of  rock  drill  steels  and 
other  steels  or  alloys  subjected  to  similar  impact 
stresses"  to  correlate  all  co-operative  agein-ies  with  the 
Bureau  of  Mines  and  the  Bureau  of  Slaiuiards.  Four- 
teen national  societies  and  agencies  arc  t.i  be  asked  to 
join  in  this  research.  With  such  co-nin  i  ive  research 
maximum  results  will  be  secured  with  minimum  effort. 
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Chromite  Deposits  of  Bahia,  Brazil* 

The  Mineral  Is  Found  in  Gneiss  in  a  District  Rich  Mineralogically 
and  Under  Favorable  Climatic  Conditions  —  Large  Amounts  Were 
Mined  During  the  War,  and  Some  Chromite  Still  Awaits  Shipment 

By  Horace  E.  Williams 

Geologist,  Brazilian  Geological  Survey 
Written  for  Engineering  mid  Mining  Journal 


SOME  years  before  the  war,  perhaps  in  the  hunt  for 
manganese  or  copper,  a  notable  deposit  of  chromite 
was  discovered  near  the  station  of  Santa  Luzia,  on 
the  Bahia-Sao  Francisco  Ry.,  303  km.  by  rail  and  210 
km.  in  an  air  line  northwest   by  north   from   the  city 


in  the  Engineering  and  Mining  Journal  in  May,  1909. 
Another  valuable  contribution  to  the  geology  of  this 
region  is  the  report  of  Ralph  H.  Soper,  who  traveled 
extensively  over  the  country  for  the  Brazilian  Reclama- 
tion Service  under  the  direction  of  Dr.  Arrojado  Lis- 


.'JKETCH  MAP  OF  THE  BOM  FIM-SANTA  LUZIA  REGION 
OP  BAHIA 

of  Bal,  .  Thi.s  place  is  about  120  km.  southeast  from 
Bom  Fim,  :he  center  of  the  manganese  region  of  north- 
ern Bahia,  .here  considerable  activity  in  mining  took 
place  durii.t  the  war.  The  region  is  shown  on  the  ac- 
companyinr  r-  p,  based  on  work  done  by  engineer.s  of 
the  Geologic-;  Survey  some  years  ago. 

While  in  the  city  of  Bahia  in  the  spring  of  1918  I 
saw  a  lot  of  this  ore  on  the  docks  and  brought  away 
samples,  but  co-'  •  not  visit  the  region  of  its  produc- 
tion at  the  time,  i  ''-ly,  as  one  of  my  assistants  was 
going  to  Joazeiro,  ■ ,.(  Ujrminu.s  of  the  railway,  I  a.sked 
him  to  arrange  to  st'jp  off  at  Santa  Luzia  and  examine 
I  ho  depo.sit. 

The  general  geology  of  the  region  is  known  from 
varioii.s  publications  but  principally  from  the  papers 
of  the  lamented  Derby,  the  first  director  of  the  Brazilian 
Geologiral  Survey.  Especially  complete  is  the  paper  on 
the  "Economic  Geology  of  the  Diamond  Bearing  High- 
lai i'ls  of  Bahia,"  by  Dr.  .lohn  C.  Branner  and  pulilisheil 
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boa,  and  which  was  published  in  IDM.  The  first  pub- 
lished notice  of  these  ihromite  deposits  which  I  have 
seen  in  English  is  in  a  book  by  Dr.  Miller  and  Dr.  Singe- 
wald,  "Mineral  Deposits  of  South  America." 
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Santa  Luzia  is  situated  in  an  undulating  gneiss 
peneplain,  out  of  which  project,  somewhat  abruptly, 
frequent  rounded  knobs  of  the  more  resistent  granite 
which  forms  the  prominent  landmarks  so  characteristic 
of  this  region.  About  110  km.  to  the  west,  across  this 
plain,  may  be  seen  the  great  quartzite  ridges  of  the 
Serra  de  Jacobina;  to  the  northwest,  about  65  km. 
..way,  beyond  the  shallow  valley  of  the  Rio  Itapi- 
cuni,  the  lower  granite  range  of  the  Serra  de  Itiuba 
appears.  This  plain  drops  somewhat  to  the  east  in  the 
valley  of  the  Rio  Pao-a-pique,  beyond  which,  approxi- 
mately 40  km.  di.stant,  the  fiat,  low  table-lands  of  the 
horizontally  bedded  Cretaceous  and  Tertiary  formations 
close  the  horizon. 

Many  Climatic  Attractions  in  the  District 

The  rainfall  in  this  region  is  rather  light- -about 
(iOO  mm.,  though  sometimes  less,  most  of  which  falls 
from  December  to  March,  though  considerable  rains 
occur  rarely  in  other  months.  The  streams  are  wet- 
weather  courses,  drying  up  after  a  few  weeks  of  sun- 
shine except  in  the  deeper  holes.  On  account  of  this 
light  rainfall,  the  vegetation  is  not  luxuri.mt.  The 
country  is  generally  covered  by  an  atrophied  scrub 
growth  of  thorny  bush  with  fre(|uent  patches  of  iiinipo. 
Many  varieties  of  giant  cactus  thrive,  a.s  well  as  those 
of   more  modest    jjroporlions. 

Agriculture  is  practiced  only  in  a  small  way  to  supply 
local  needs,  though  the  region  is  generally  ver.\'  fertile 
and  second  only  to  Cuba  for  the  growing  of  fine  tutmcco. 
The   principal    interest    of   the   inhabitants    is    in    stock 


raising.  The  climate  is  exceptional,  a  few  months' 
residence  being  sufficient  to  effect  a  cure  in  all  light 
cases  of  pulmonary  troubles.  One  of  the  principal 
drawbacks  is  that  at  the  height  of  the  dry  season  water 
may  be  at  a  premium. 

To  one  traveling  in  this  region  in  season  the  many 
wild  fruits  found  by  the  roadside  are  very  enticing. 
Among  these,  the  plum-like  umbu  and  mangaba  are 
most  delicious  when  ripe;  but  if  picked  too  soon  the 
former  is  acid  and  the  last  named  reminds  one  of  the 
green  persimmon.  The  sap  of  the  mangaba  tree  is  a 
milky  substance  which  on  coagulation  with  alum  yields 
a  fair  quality  of  rubber. 

Game  is  not  abundant,  what  there  is  consisting  prin- 
cipally of  deer,  ant  eaters,  and  the  omnipresent  arma- 
dillo or  tatti.  In  the  mountains  is  found  the  moco,  a 
squirrel-like  animal  living  among  the  rocks. 

Chromite  Intercalated  in  Gneiss 

Recently  an  assistant  of  the  Geological  Survey.  Dr. 
Othon  H.  Leonardos,  made  a  short  stop  at  Santa  Luzia 
to  inspect  the  chromite  deposit,  and  he  furnishes  the 
following  observations,  together  with  the  sketch  map 
and  the  photograph  of  the  excavations : 

"The  country  rock  consists  of  a  fine-grained  gneiss, 
generally  light  colored  and  very  quartzose.  The  vary- 
ing strike  of  the  banding  is  approximately  with  the 
magnetic  meridian  i  about  N.  15  deg.  W.),  with  an  ap- 
parent dip  of  55  to  65  deg.  W.  The  gneiss  is  cut  by 
numerous  dikes  of  pegmatite.  A  few  hundred  meters 
west  from  the  station  outcrops  of  a  fine-grained,  homo- 
geneous, gray  granite  are  being  quarried,  the  material 
being  shipped  to  Bahia  and  elsewhere  for  paving  blocks 
and  other  uses,  for  which  it  is  admirably  suited  be- 
cause of  its  even  fracture. 

"About  2,000  m.  east  from  the  station  of  Santa 
Luzia  a  large  deposit  of  chromite  occurs,  intercalated 
in  the  gneiss.  Mining  operations  have  been  paralyzed 
since  the  close  of  the  war,  but  it  is  said  that  work  is 
to  be  started  up  again  soon.  As  may  be  seen  in  the 
photo,  mining  operations  have  been  by  open  cut,  also  by 
a  .small  inclined  gallery  over  a  distance  of  about  200  m. 
A  large  amount  of  ore  was  taken  out  during  the  war 
and  several  thousand  tons  await  shipment.  The  mineral 
is  very  compact,  and,  mixed  with  amphibole,  occurs  in 
large  masses  or  lenses  in  the  gneiss." 

Several  other  deposits  of  chromite  are  known  in  this 
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region,  some  of  which  may  be  of  importance.  One  of 
these  is  near  the  village  of  Campo  Formoso,  the  ter- 
minus of  a  branch  line  of  the  railway  west  of  Bom 
Fim,  but  of  this  I  have  no  adequate  description,  nor 
have  I  been  able  thus  far  to  secure  samples  of  the 
mineral  for  analysis. 

Under  the  microscope  thin  slides  taken  from  chance 
specimens  from  Santa  Luzia  show  among  the  abundant 
crystals  of  chromite  an  inconspicuous  groundmass,  con- 
sisting principally  of  enstatite,  with  which  were  rec- 
ognized a  few  grains  of  perofskite,  some  minute  crystals 
of  rutile,  some  diallage,  what  appears  to  be  amphibole, 
perhaps  from  the  alteration  of  the  pyroxene,  a  small 
amount  reduced  to  calcite,  and  a  few  small  nodules  of 
olivine.  In  places  a  little  serpentine  was  seen.  Many 
bright  fibrous  patches  of  bastite  appear  on  the  weathered 
surface,  reminding  one  of  the  saxonite  of  Shasta 
County,  Cal. 

District  Contains  Other  Mineral  Deposits 

The  region  shown  on  the  map  is  very  interesting  from 
a  mineralogical  point  of  view.  Besides  manganese  and 
chromite,  already  mentioned,  deposits  of  graphite  and 
mica  have  been  worked  in  a  small  way.  A  short  dis- 
tance farther  north,  in  a  region  not  shown  on  the  map, 
are  the  extensive  copper  occurrences  of  Carahybas.  The 
ServiQO  Geologico  is  now  conducting  surveys  to  deter- 
mine the  feasibility  of  taking  water  from  the  Rio  Sao 
Francisco  above  Joazeiro,  across  the  low  plains  coun- 
try to  the  vicinity  of  these  copper  deposits,  thus  mak- 
ing their  development  possible,  it  is  hoped,  in  the  near 
future,  and  at  the  same  time  irrigating  a  wide  extent 
of  otherwise  unproductive  and  possibly  potentially 
valuable  country. 

Considerable  quantities  of  saltpeter  are  being  pro- 
duced at  present  from  deposits  found  in  the  numerous 
large  caves  which  abound  in  the  limestone  formation  of 
the  Chapada,  shown  on  the  map  a  short  distance  north- 
west from  Campo  Formoso.  This  is  the  edge  or  rim 
of  the  far-famed  Chapada  Diamanthina  of  Bahia,  and  it 
is  needless  to  say  that  diamonds  are  frequently  found 
in  the  main  streams  which  have  their  origin  in  that 
region. 

Graphite  Prcxiuction  in  Madagascar 
At  a  Standstill 

The  French  Ministry  of  the  Colonies  has  furnished 
the  officf;  of  the  Commercial  Attache  at  Paris  informa- 
tion on  thft  present  production  of  graphite  in  Madagas- 
car, according  to  Commerce  Reports.  It  is  stated  that 
business  conditions  were  so  unfavorable  during  1920 
that  no  new  producing  districts  have  been  opened,  no 
new  company  f'w  the  exploitation  of  graphite  has  been 
formed,  and  o(ifraiions  at  a  number  of  the  old  deposits 
have  ceased.  This  is  explained  by  the  fact  that  adverse 
conditions  have  recently  necessitated  selling  graphite  at 
a  loss.  Resumptior]  of  operations  at  the  old  beds  is 
dependent  only  upon  more  favorable  conditions,  and 
new  deposits  will  doubtless  be  discovered  as  soon  as 
there  is  an  incentive  to  greater  production. 

Previous  decline  in  business  is  shown  by  the  follow- 
ing figures  covering  exportation  in  metric  tons  (metric 
ton  —  2,204  lb.)  of  graphite  from  Madagascar:  1917, 
27,838;  1018,  15,015;  1919,  4,050. 

Madagascar  is  one  of  the  most  important  graphite 
producing  countrie.i^  in  the  woild,  and  produces  an  ex- 
cellent quality  of  flake  graphite  used  in  crucible  manu- 
facture. 


Sand-Filling  in  Stopes 

By  E.  D.  Gardner* 

THE  Ray  Consolidated  Mining  Co.  at  Ray,  Ariz., 
under  normal  conditions  mines  4,500  tons  of  copper 
ore  per  day  from  three  500-ft.  shafts.  The  orebody 
is  an  enormous  low-grade  deposit  of  the  porphyry  type. 
It  consists  of  a  flat  irregular  zone,  50  to  500  ft.  thick, 
of  impregnated  schist  enriched  by  downward  leaching 
from  the  upper  part.  In  places  the  belt  is  leached 
from  the  surface  to  depths  of  400  ft.,  and  the  minimum 
cover  at  No.  3  mine  is  about  100  ft.  Most  of  the  ore 
comes  from  No.  1  and  No.  2  shafts  and  is  mined  by  a 
caving  system. 

The  part  of  the  orebody  worked  in  No.  3  mine  is 
relatively  high  grade,  very  irregular,  and,  as  it  ex- 
tends under  the  creek  bed,  obviously  could  not  be  mined 
by  the  caving  method.  Any  settling  of  the  surface 
would  destroy  the  ore  bins  at  No.  2  mine  and  open 
cracks  through  which  the  flood  waters  from  the  creek 
would  fill  the  mine.  About  seventy-five  tons  per  day 
are  produced  from  No.  3  mine  by  a  square-set  and  fill 
method.  A  section  or  panel  two  sets  wide  and  eight 
sets  long  is  carried  up  from  one  level  to  the  next,  or  to 
the  top  of  the  ore,  and  then  the  space  is  filled  with  waste. 
A  series  of  panels  in  a  staggered  line  may  be  worked  at 
the  same  time.  Timbers  10  in.  x  10  in.  in  size  are  used 
for  the  square  sets  and  are  doubled  with  round  timbers 
where  required.  As  a  rule,  sufficient  waste  to  fill  the 
stopes  is  obtained  from  development  work  in  the  three 
mines,  but  if  for  any  reason  the  supply  is  short,  capping 
drawn  from  a  finished  stope  in  No.  2  mine  is  used. 

A  raise  connects  each  level  of  No.  3  mine  and  ex- 
tends to  the  surface  at  the  edge  of  the  railroad  track. 
Waste  brought  from  No.  1  and  No.  2  mines  in  rail- 
road cars  is  dumped  into  this  raise,  and  then  trammed 
by  hand  in  one-ton  cars  along  the  levels  to  the  top 
of  the  panel  ready  to  be  filled. 

The  ore  and  capping  are  friable  and  cave  readily. 
To  keep  the  capping  from  cracking  the  filling  must 
completely  fill  the  openings.  Undue  settling  of  the  fill- 
ing is  prevented  by  flushing  sand  in  at  the  top  of  the 
stope  to  fill  the  interstices  in  the  waste.  This  is  done 
as  soon  as  a  panel  is  finished.  Also,  sand  may  be  run 
in  while  the  panel  is  being  filled.  The  worked-out  stopes 
are  carefully  watched,  and  if  the  filling  settles  more 
sand  is  used  at  the  top  to  keep  the  openings  tightly 
packed. 

The  sand  used,  which  has  about  the  fineness  of  ordi- 
nary building  sand,  is  tailing  from  the  company's  con- 
centrator at  Hayden,  and  is  brought  to  the  mine  in 
ore  cars  on  the  return  trip.  The  dry  sand  is  dumped 
from  the  ore  cars  into  a  separate  raise  and  trammed 
by  hand  in  one-ton  mine  cars  to  the  top  of  the  stopes. 
After  being  emptied  from  the  mine  cars  the  sand  is 
flushed  into  the  stopes  by  means  of  a  hose.  Water  for 
this  purpose  is  piped  from  the  pump  column  in  the 
shaft;  the  small  amount  used  readily  drains  through 
the  filling  to  the  level  below,  and  finds  its  way  back  to 
the  sump  for  the  mine  pump.  The  water  is  clear  after 
leaving  the  stopes.  No  bulkheads  are  used  at  the  bot- 
tom of  the  stopes,  as  not  enough  water  is  used  at  any 
one  time  to  create  a  hazard  if  held  back.  The  mine 
is  divided  into  sections  by  concrete  bulkheads  for  pro- 
tection against  flood  waters  from  the  surface. 


•From   "RoportB  of  InvcHtlKatlons"   Bureau   of   Mines.   January, 
1921. 
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Recreation  in  the  Modern  Mining  Community 

Picturesque  Dance -Hall  Days  Passing  —  Elaborate  Clubhouse 
of  the  International  Nickel  Co.  a  Model  of  Its  Kind — All  the 
Advantages  of  Expensive  City  Clubs  at  a  Cost  of  $2  per  Month 

Written  for  E«5rjneej-ini7  and  Mining  Journal 


THOSE  whose  only  knowledge  of  mining  camps  is 
gained  from  fiction,  or  from  an  occasional  night 
at  the  movies,  are  likely  to  hold  perverted  ideas 
as  to  the  character  of  entertainment  or  the  class  of 
people  which  can  be  found  in  a  modern  and  thriving 
mining  community.  The  old  saloon  and  dance-hall  days 
are  rapidly  passing.  Our  mines,  mills,  and  smelters 
are  coming  more  and  more  to  be  operated  by  men  who 
are  used  to  decent  living  conditions.  Comparatively 
young  men  they  are  to  a  large  e.xtent,  and  most  of  them 
married.    Even  the  mucker,  the  filter  man,  or  the  crane- 


reading  room  provided  with  the  current  magazines  take 
up  the  remainder  of  the  first  floor.  On  the  second  floor 
are  the  ser\-ants'  quarters  and  two  or  three  bedrooms 
for  company  guests. 

A  few-  remarks  as  to  how  the  club  is  managed,  and 
concerning  its  activities,  may  be  of  interest  and  a 
guidance  to  those  conducting  gimilar  organizations.  The 
directors,  six  in  number,  who  have  sole  control,  are 
appointed  by  the  International  Nickel  Co.  One  member 
of  the  board  is  chairman  of  the  house  committee  and 
another  of  the  entertainment  committee,  these  commit- 


CLUBHOUSE   OF   THE    INTERNATIONAL    NICKEL    CO.    AT  COPPER  CLIFF,    ONTARIO 


chaser  may  be  a  college  graduate,  though  wearing  dirty 
overalls.  The  placid  provincial  village  atmosphere  is 
also  absent.  Almost  every  one  has  traveled  widely  and 
is  an  interesting  person  to  know.  Employees  of  this 
class,  and  their  wives,  demand  better  conditions  than 
were  formerly  provided.  As  a  result,  the  visitor  from 
the  city  is  often  .surprised  to  find  opportunities  for 
recreation  and  education  comparable  with  what  he  can 
obtain  at  home. 

Possibly  no  mining  company  on  the  continent  has 
provided  a  finer  recreation  club  for  its  employees  than 
the  International  Nickel  Co.  at  Copper  Cliff,  Ontario, 
Canada.  The  building  was  erected  soon  after  the  out- 
break of  the  war,  when  building  costs  were  considerably 
lower  than  at  present,  but  even  then  it  cost,  with  fur- 
nishings, about  $()2,000.  In  the  ba.sement  arc  three 
bowling  alleys;  a  20  x  40-ft.  swimming  pool,  with  a 
locker  room;  a  gymnasium,  complete  equipmoiit  for 
which  has  yet  to  be  installed;  a  billiard  and  pool  room 
with  four  tables;  and  a  refreshment  liooth.  The  first 
floor  contains  a  lounge  room,  with  a  high  tciliiig  and 
fireplace.  A  pianola  and  Edi.son  phonograph  iin'  pro- 
vided. A  sun  parlor  opens  from  this  throuuli  four 
double  doors,  thus  making  a  Imllroom  fioor,  50  ft.  snuare, 
nvailnt>l(>.      A    kitchen,    tea   room,    reception    ro'ur..    and 


tees  being  selected  from  the  membership  and  carrying 
on  the  active  work  of  the  club.  The  club  members  have 
no  voting  power. 

Employees  of  the  International  Nickel  Co.  are  eligible 
to  membership  and  non-employees  to  associate  member- 
ship. Men  must  be  over  eighteen  years  of  age  and 
women  over  sixteen.  The  names  of  applicants  are  posted 
before  election,  and  if  considered  desirable  are  elected 
by  the  board  of  directors,  one  vote  against  the  candidate 
serving  to  exclude  him  from  membership.  Any  mem- 
ber may  be  suspended  or  expelled  for  just  cause. 

The  following  rules  as  to  dues  and  club  activities  have 
been  made: 

DlKS 

Members  living  within  six  niiU-s  of  the  club  .-^ii  lil  pay  dues 
of  $2  per  month.     No  initiation  fee  is  requiroi). 

Members  living  more  than  six  miles  from  :'•••<  c'.ub  shall 
pay  dues  of  $1  per  month. 

Women  members  shall  pay  dues  of  SOc.  pi".'  month. 

Associate  members  living  wnthin  six  miles  of  the  club  shall 
pay  dues  oi  $2  per  month  and  an  initiation  fee  of  $10. 

Associate  meml>ers  living  more  than  six  miles  from  the 
dub  shall  pay  dues  of  $1   per  month  and  ini  initiation  fee 

Women  asaociato  members  shall  pay  ilius  or  50c.  per 
month  and  initiation  fee  of  $5. 
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School  teachers  residing  in  company  towns  shall  not  be 
required  to  pay  initiation  fees. 

Fees  for  clergymen  shall  be  $10  per  year.  No  initiation 
fee  is  required. 

Swimming  Pool 

Boys  and  girls  whose  brothers  or  fathers  are  members 
may  use  the  swimming  pool  as  set  out  by  the  house  rules. 
They  shall  not,  however,  play  any  game  in  the  club  nor  be 
entitled  to  other  privileges. 

Visitors 

Visitors  may  be  introduced  into  the  clubrooms  by  mem- 
bers in  good  standing,  or  any  woman  holding  a  privilege 
card,  who  shall  enter  their  names,  place  of  residence,  date 
of  introduction,  and  their  own  name  in  the  visitors'  register. 
Members  may  obtain  for  visitors  cards  good  for  a  period 
of  fifteen  days.  The  member  introducing  a  visitor  shall  be 
responsible  for  any  indebtedness  of  the  visitor  to  the  club 


BASEMENT  PLAN  OP  THE  CLUBHOUSE 


during  such  time.     The  same  person  may  not  obtain  another 
visitor's  card  within  sixty  days  unless  on  request  of  a  mem- 
ber of  the  board,  and  this  visitor's  name  may  not  appear 
on  the  register  more  than  once  within  this  period. 
Minors  are  not  allowed  to  be  visitors. 

Payments 

No  moM'-y  shall  be  paid  to  employees  of  the  club  for  the 
various  nriviU-ges,  but  members  shall  give  coupons  for  the 
amount  n:     'nir  obligations. 

Books  (.)  J.  pons  may  be  obtained  by  members  from  the 
club  stewar^i  ;  ,•  signing  a  slip  for  them,  deductions  for 
which  will  bt  i.iude  from  the  member's  salary  or  wages  in 
case  he  is  emjiloyed  by  the  company,  or  bills  will  be  maileil 
otherwise. 

Gambling  or  hcuing  will  not  be  permitted  in  the  club 
building.  No  >;ainf-  ;-hall  be  played  in  the  club  building  for 
money,  coupons  oi    oihf?r  stakes. 

All  entertainmeii':-;  ;.nd  meetings  in  the  club  building  must 
be  conducted  by  the  ( lui . 

II 01 1  -eRulks 

The  club  will  be  open  for  members  every  day  from  '.)  a.m. 
to  11   p.m. 

Weekly  dances  will  be  hclri  !•  i  i<i;iy  evening  from  9:15  p.m. 
to  1  a.m.  To  help  pay  for  'I..:  '.rchestra,  members  who 
attend  the  riances  are  expected  t(  'eposit  with  the  steward 
2.5c.  in  coupons. 

Dancing  will  be  permitted  on  Monday  evening  from 
8  p.m.  to  11  p.m.  No  orohcHtra  v;ill  be  provided.  Dancinir 
will  also  be  permitted  any  afterni-on  except  Sunday. 

Members  may  bring  women  gu'-:  H  to  the  weekly  dances. 


The  billiard  room  will  be  open  to  men  only  each  day 
except  Sunday.  Wednesday  afternoon  and  Saturday  morn- 
ing it  will  be  reserved  for  the  use  of  women. 

A  charge  of  15c.  per  hour  will  be  made  for  a  pool  table 
and  10c.  per  hour  for  a  billiard  table. 

The  bowling  alleys  will  be  open  each  day  except  Sunday 
for  men  only,  except  on  Wednesday  afternoon  and  Saturday 
morning,  when  they  will  be  reserved  for  women. 

A  charge  will  be  made  for  bowling  as  follows: 
10c.  per  game  for  two  men ; 
20c.  per  game  for  three  or  four  men; 
30c.  per  game  for  five  or  six  men. 

Pin  boys  will  be  paid  by  the  club. 

The  swimming  pool  will  be  open  daily  for  men  except  at 
the  following  hours:  Saturday,  9  to  10  a.m. — Members' 
boys  when  accompanied  by  a  guardian.  Saturday,  10  a.m. 
to  12  noon — Women  and  members'  girls  when  accompanied 
by  a  guardian.  Wednesday,  1  p.m.  to  4  p.m — Women.  Mon- 
day, 7  p.m.  to  11  p.m. — Members  accompanied  by  women, 
and  women  holding  cards. 

Towels  will  be  provided  at  a  charge  of  5c. 

Members  are  requested  to  take  a  shower  bath  before 
entering  the  pool. 

No  towels,  baseball  or  football  uniforms  are  to  be  left  in 
the  lockers. 

The  wearing  of  trunks  or  bathing  suits  in  the  pool  by  men 
is  not  permitted  except  at  such  times  as  the  pool  is  open  for 
use  by  women  and  men. 

Lunch  will  be  served  each  afternoon  or  evening  except 
Friday,  on  arrangement  with  the  club  steward.  Soft  drinks, 
candy,  tobacco,  etc.,  may  be  obtained  at  any  time  at  the 
refreshment  booth. 

Lunch  will  be  served  at  Friday  evening  dances  from  10 
p.m.  to  12  midnight. 

Charges  for  lunches  will  be  as  shown  on  menu  cards. 


PLAN   OF   THE   FIR.ST   FLOOR 

At  present  the  club  boast.s  a  membership  of  four 
hundred.  Varied  entertainment  is  provided.  The  weekly 
Friday  night  dances  attract  a  large  number,  and  three 
or  four  special  dances  are  also  customarily  given  (luring 
the  year.  Special  instructors  in  the  latest  dance  steps 
have  been  engaged  from  Toronto.  Concert  and  lecture 
courses  are  offered  and  occasional  smokers  are  given. 
The  club  rooms  afford  an  ideal  spot  for  the  frequent 
afternoon  tea  parties  given  by  the  women.  A  card 
tournament  continuing  over  several  evenings  is  a  regu- 
lar annual  feature.  Over  one  hundred  members  are 
interested  in  howling,  and  frequent  tournaments  and 
matche.s  with  outside  teams  are  held.  Swimming  is 
popular,  mixed  bathing  being  allowed  one  night  a  week. 
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Special  instructors  have  been  engaged  for  this  sport  at 
various  times. 

The  membership,  it  will  be  noted,  is  open  to  all  re- 
spectable members  of  the  communitj-.  The  foreign 
element,  however,  so  far  has  shown  little  tendency  to 
apply  for  admission,  seemingly  preferring  the  other 
entertainment  which  the  town  offers.  When  the  club 
was  first  organized  it  was  feared  that  the  members 
would  tend  to  divide  into  cliques,  but  happily  no  trouble 
has  been  experienced,  and  the  atmosphere  is  decidedly 
democratic. 

In  addition  to  this  recreation  club  the  company  has 
erected  a  large  building  devoted  to  the  Scotch  game  of 
curling.  The  rink  is  built  on  the  slag  dump,  which 
affords  an  ideal  foundation  for  the  ice.  The  membership 
is  large  and  enthusiastic.  Five  clay  tennis  courts  are 
maintained  by  the  company,  members  in  the  tennis  club 
being  assessed  about  $3  per  year.  This  amount  would 
just  about  pay  for  two  or  three  hours'  play  on  city 
courts.  Before  the  war  tournaments  were  held  with 
near-by  towns,  such  as  Cobalt,  North  Bay,  and  "the 
Soo."  An  excellent  baseball  field  and  grandstand  have 
been  built  and  two  four-club  leagues  flourish.  College 
players  of  standing  are  often  secured  for  the  summer. 
Hockey,  lawn  bowling,  and  the  "movies"  attract  their 
clientele.  Even  golf  has  been  played  amidst  the  rugged 
Archaean   rocks. 

This  is  only  a  sample  of  what  one  modern  mining 
community  can  provide  in  the  way  of  recreation.  Many 
others  scattered  about  the  counti-y  are  not  far  behind. 
Often  the  more  remote  the  place  the  more  elaborate  the 
facilities  for  enjoying  life.  Oases  are  growing  in  those 
"abominations  of  desolation"  which  formerly  character- 
ized most  mining  camps. 


Measuring  Icy  Torrents 

To  determine  the  value  of  a  river  as  a  source  of  power, 
or  the  extent  to  which  it  may  be  utilized  for  irrigation, 
navigation,  or  other  purposes,  it  is  first  necessary  to 
measure  accurately  the  volume  of  its  flow.  For  this 
pui-pose  the  U.  S.  Geological  Survey  maintains  many 
.stream-gaging  stations,  and  its  hydrographic  engineers 
are  continually  traveling  from  station  to  station  to 
determine  the  flow  of  the  rivers  when  the  water  is  at 
different  heights. 

Several  methods  are  employed  to  find  the  exact  flow 
of  a  river.  The  engineer  can  sometimes  wade  across  the 
river,  dropping  into  it  his  electric  current  meter  every 
foot  or  two  in  water  at  different  depths,  and  thus 
determining  almost  exactly  its  flow.  As  the  records 
should  be  kept  throughout  the  year,  many  of  these  meas- 
urements can  be  made  only  through  holes  chopped  in 
thick  ice. 

The  hydrographer  who  is  measuring  the  flow  of  a 
stream  wears  high  rul)ber  boots,  which  may  reach  up 
to  his  shoulders,  but  though  he  may  keep  dry  he  is 
naturally  likely  to  get  rather  cold.  For  measuring  a 
deeper  river  a  cable  is  stretched  across  it  and  a  small 
trolley  car  is  run  across  the  cable  to  carry  the  hydro- 
grapher, who  at  fixed  intervals  drops  his  intrumetits  into 
the  water. 

In  measuring  a  large  river,  a  cable  a  mile  long  may 
be  use<l,  the  hydrographer  traversing  in  his  rar  the 
entire  distance  and  making  his  snuiuling  every  few  feet. 
The  results  of  those  observations  arc  later  computed  to 
show  the  number  of  cubic  feet  per  second  flowin*.'  in  the 
river  measured  and  are  aflcrwiird  pul)lishe(l  it    icportH. 


Welfare  Films  of  U.  S.  Steel  Corpora- 
tion Shown  at  A.  I.  M.  E.  Meeting 

THE  eight  or  nine  reels  shown  by  the  courtesy  of 
U.  S.  Steel  Corporation  at  the  Welfare  Session  of 
the  annual  meeting  of  the  A.  I.  M.  E.  in  New  York 
City  last  week  were  viewed  by  perhaps  a  hundred 
members  in  the  course  of  Wednesday  morning.  The 
pictures  emphasized  the  attention  that  successful  in- 
dustrial organizations  are  now  devoting  to  the  safety, 
health,  and  entertainment  of  their  workers,  and  also 
the  value  of  the  cinematograph  for  the  instruction  and 
research  of  "Safety  First"  work.  Aside  from  a  few 
repetitions,  the  views  shown  conveyed  a  connected  story 
of  the  worker's  daily  and  weekly  life,  from  the  day 
when,  newly  hired,  he  is  shown  through  the  plant,  until, 
as  a  valued  employee  with  years  of  service  still  assured, 
he  finds  the  great  company  also  concerned  for  the  health, 
safety,  contentment,  happiness,  and  education  of  his 
boys  and  girls. 

The  films  showed  new  men  actually  learning  the  uses 
of  the  safety  devices;  how  the  men  are  encoui-aged  to 
meet  and  discuss  and  devise  additional  devices  or 
practices;  and  how  the  plant's  hospital  corps  promptly 
rescues  and  cares  for  those  who  are  injured.  Here 
mention  should  be  made  of  the  "Why?"  or  "Visual 
Education"  reels.  These  pictures  from  life,  of  danger- 
ous combinations  or  practices,  such  as  a  shift  of  men 
piling  through  a  freight  train  moving  across  their 
homeward  path  and  the  "injured"  man  who  fell  from, 
one  of  the  cars ;  or  the  careless  closing  of  an  unlocked 
and  open  safety  cut-out  switch,  with  the  resultant 
explosion  and  the  burned  eyes  inflicted  on  a  fellow 
worker ;  the  cruel  "practical  joke"  that  may  lay  up  one's 
comrade  for  weeks — these  teach  impressively  the  need 
for  care,  thoughtfulness,  "thought  for  the  next  man"  at 
all  times. 

Other  reels  showed  the  locker  rooms,  wash-up  and 
shower  rooms,  sanitary  drinking  fountains  throughout 
the  shops,  rest  rooms  full  of  merry  round-faced  girls, 
and  one  of  the  great  shop  cafeterias  at  the  rush  lunch 
hour  which  are  today  driving  out  of  business  the 
solitary,  grimy  dinner  jiail,  with  its  cold  sandwich  and 
slab  of  pie. 

A  whole  series  of  reels  carried  the  spectators  to  the 
neat  cottages  and  attractive  Y.  M.  C.  A.  at  Gary,  Ind.; 
to  the  multitude  of  playgrounds,  swimming  pools,  and 
wading  ponds,  all  full  of  merry,  contented  children, 
women,  or  men.  The  field  days  with  their  hosts  of 
marshalled  children  rhythmically  performing  evolutions 
or  dancing  various  figures  recalled  the  great  s.  hool 
festivals  of  Central  Europe;  but  the  field  of  necv  ^rlrls 
and  boys  doing  the  toothbrush  drill  was  riainly 
American. 

Intelligent  care  has  been  devoted  to  housing  and 
recreation  problems  at  Westfield,  Iahkod;i  :.'i'i  Mush- 
koda,  Ala.,  where  the  right  method  has  ho  !  ipled  .and 
a  great  force  of  negroes  won  to  steady  iv,:i(n-  by  the 
surest  means.  Another  icel  showed  how  t'le  strategic 
location  of  carefully  fenced  playground-.  ,;;ul  swimming 
pools,  clo.se  to  the  fascinating,  dangoroti.-  river  and  the 
railway  yard,  has  almost  put  an  end  to  fntnlities  and 
accident.s  in  tho.se  localities. 

If  an  occasional  snowstorm  view  rcvc;''''d  the  children 
dancing  and  running  in  the  broad  sur  m kI.^i  leafing 

trees,  only  the  hypercritical  could  I  •  "   -.ware  of 

the  fact. 


382 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  9 


Copper  Converters  in  the  Southwest 


TWO  OF  THE  FOUR  GREAT  FALLS  TYPE  CONVERTERS.  12  FT.  IN  DIAMETER.     IN  USE  AT  ARIZONA  COPPER  CO. 

SMELTER  AT  CLIFTON 


CONVERTKI;    l;KI  AUTMKN'T   OK   TME  COPPEK   CJIIKKN    SMEI.'fl';i<    AT    DonOLAS.   ARIZ. 
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BASIC  CONVERTER  AND  CASTIXr,   FriiXACK   AT  THE   or.D   DO.MIXIOX   SMK[,Tl;i;   AT  Gl 


PUNCHINO  TrYRKKS   IN   A  <!KKAT   KAI.I.S  TYPE  roNVKRTKK   AT  THK  CAMIMKT  A  ARIZONA    PLANT 
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The  Value  of  Research  in  Mining  and  Metallurgy 

Public  Interest  Held  To  Be  Promoted  If  the  Patent  Law  Were  So  Amended  as  To 
Permit  Government  Bureaus  To  Develop  and  License  Valuable  Inventions — Flotation 
And  Dry  Concentrating  Methods  Afford  Wide  Field  of  Opportunity  for  Investigation 

By  Samuel  H.  Dolbear 

Written  for  Engineering  and  Mining  Journal 


THE  VALUE  of  intensive  empirical  research  was 
conclusively  demonstrated  during  the  Great  War. 
The  work  of  the  Naval  Consulting  Board,  the 
National  Research  Council,  the  Bureau  of  Mines,  and 
other  investigative  bodies  was  not,  of  course,  entirely 
empirical  in  character.  Nevertheless,  the  importance 
of  such  procedure  has  been  determined  definitely. 
Empirical  investigations  must,  of  course,  have  as  their 
basis  a  scientific  foundation  to  make  them  worthy  of 
material  consideration,  and  even  then  their  importance 
is  likely  to  be  limited  largely  to  the  human  element, 
and  if  the  investigator  does  not  possess  the  "inventive 
faculty,"  as  well  as  scientific  qualifications,  the  value 
of  much  of  the  work  will  be  lost. 

The  "inventive  faculty"  manifests  itself  usually  in 
one  of  two  ways ;  sometimes  the  inventor  or  investiga- 
tor may  possess  ability  in  both  of  its  phases.  The 
ability  to  discover  (or  recognize)  new  things  is  more 
characteristic  of  the  academic  type  of  investigator, 
whereas  the  faculty  of  discovering  (or  recognizing) 
new  uses  for  things  typifies  the  investigator  of  the 
commercial  school. 

There  has  been  a  good  deal  of  discussion  as  to 
the  worth  of  purely  academic  investigations — that  is, 
research  of  a  purely  scientific  character  in  which  no 
commercial  utility  of  the  possible  results  is,  at  the  time, 
apparent.  It  cannot  be  gainsaid  that  much  informa- 
tion so  gathered  has  eventually  been  of  important 
commercial  use,  but  to  me  it  does  not  seem  wise  to 
encourage  strictly  academic  work  at  a  time  when  there 
are  so  many  important  problems  to  be  solved  and  so 
few  men  engaged  in  their  solution. 

War  Stimulated  Scientific  Research 

During  the  years  1917  and  1918,  the  number  of  men 
engaged  in  scientific  research  was  greater  than  at  any 
other  tinu  in  the  world's  history.  Some  of  the  results 
are  of  valvie  for  war  purposes  only.  Some  can  be  applied 
to  peace-tir- ->  ursuits  and  developments.  Perhaps  the 
most  imp<ji  '  achievement  was  the  training  of  a 
large  number  [  Mien, as  investigators.  Unfortunately, 
that  training  was  probably  incomplete  in  many  in- 
stance.s,  because  the  individual  investigator  had  to  be 
detailed  to  specilif  i'atures  of  a  problem  and  had  no 
opportunity  to  tal:  ijj  a  given  question,  with  its  diver- 
sity in  avenues  of  aiproach,  to  learn  to  discern  the  pro- 
cedure mo.st  likely  to  bring  results,  to  experience  the 
disappointments  of  li  ving  to  abandon  "pet"  theories, 
and  to  carry  on  monU,-  nf  pain.staking  work,  only  to 
learn  that  it  must  be  discarded  and  new  procedure 
adopted.  The  lesson  thus  impresHcd  is,  of  course,  that 
it  is  important  to  know  what  not  to  do.  The  detailing 
of  problems  in. this  way  i.s  oftci,  unavoidable,  owing 
to  the  neces.sity.  «f  investigatinj'  many  pha.ses  concur- 
i<:ntly,  and  sometimes  of  maintain. ng  secrecy. 

Th<'  'Ipvelopmen'f- of  new  proce.-as  applied  to  mining 
and  n.f.i.allurgy  has  been  accompli'^hed  largely  by  indi- 


vidual research  and  experimentation,  and  many  good 
ideas  are  developed  no  further  than  the  issuance  of  a 
patent.  No  central  agency  exists  for  measuring  the 
value  of  an  invention.  If  the  inventor  is  successful 
in  marketing  the  patent,  or  the  product  of  the  inven- 
tion, it  may  come  into  general  use.  This  is  a  long 
and  often  discouraging  task,  and  if  the  effort  fails, 
industry  may  be  denied  an  important  improvement  in 
practice.  Without  doubt,  the  Patent  Office  conceals  a 
great  number  of  ideas  and  improvements  in  all  lines 
of  industrial  achievement  which  would  be  adopted  in 
practice  if  they  were  generally  known. 

The  U.  S.  Bureau  of  Mines  could  render  a  service 
of  the  greatest  value  by  the  organization  of  a  special 
branch  of  the  Bureau  to  investigate  and  report  upon 
patents  relating  to  mining  and  metallurgy.  A  patent 
which  has  expired  leaves  the  public  free  to  use  the  inven- 
tion which  it  describes,  and  development  and  demon- 
stration by  the  Government  would  constitute  a  public 
service,  the  value  of  which  would  not  be  limited  by 
royalties.  On  the  other  hand,  progress  in  the  mining 
industry  should  not  be  permitted  to  lag  behind  seventeen 
years  merely  because  an  invention  is  the  property  of 
the  patent  owner,  and  because  a  part  of  the  benefit  of 
its  use  will  accrue  to  the  owner.  If  the  public  has  been 
instrumental  in  the  development  of  a  patent,  the  public 
must  derive  the  benefit  of  its  owii  participation.  Such 
a  participation  is  a  matter  of  contract  with  the  patent- 
holder,  or  of  law. 

It  would  be  in  the  public  interest  if  the  patent  law 
were  amended  to  permit  the  Government  to  develop 
and  license  the  use  of  an  invention,  if  the  owner  has 
failed  to  show  due  diligence  within  a  limited  period — 
say  five  years  or  eight  and  one-half  years,  which  would 
be  half  of  the  life  of  the  patent.  Under  such  a  plan 
the  Government  could  fix  and  collect  the  royalty,  a 
part  of  which  to  be  paid  the  patent  owner,  and  a  part 
retained  in  a  fund  for  further  development  of  idle 
patents.  The  plan  is  equally  applicable  to  patents  relat- 
ing to  agriculture,  chemistry,  textiles,  and  all  industries 
and  arts  generally. 

Invention  Should  Be  Encouraged 
As  it  is  desirable  to  increase  the  number  of  men 
engaged  in  research  work,  the  incentive  must  be  great 
enough  to  attract  them.  The  picture,  so  often  drawn, 
of  the  poor  inventor  starving  in  penury  amid  his 
wonders,  and  the  tales  of  the  Morses  and  Stevensons 
ridiculed  as  dreamers  of  the  impo.ssible,  are  enough 
to  discourage  many  who  possess  the  necessary  quajifica- 
tions.  None  of  the.se  deterrents,  however,  compare  to 
the  "patent  pirate,"  who  uses  an  invention  and  depends 
upon  his  ability  to  hire  lawyers  to  mulct  the  inventor 
of  his  just  dues.  He  is  not  only  a  dishonest  citizen, 
but  a  retarder  of  progress,  in  that  he  discourages  those 
who,  except  for  him,  would  create.  The  "pirate"  is 
responsiVjlc  for  the  statem<  nt  attributed  to  Thomas  A. 
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Edison,  that  "a  patent  is  merely  a  license  to  fight  a 
lawsuit." 

In  one  conspicuous  case,  now  in  court,  the  patent 
•owners  are  being  called  upon  to  defend  themselves 
against  a  charge  of  coytspiracy  in  restraint  of  trade, 
■even  after  the  Supreme  Court  has  determined  that  their 
patent  is  valid.  The  patent  law  specifically  provides 
the  owner  of  a  patent  with  a  monopoly  for  a  period  of 
seventeen  years,  during  which  time  he,  and  he  only, 
-can  fix  the  rate  of  royalties  or  other  conditions  under 
which  the  patent  may  be  used  by  others;  and  the  prin- 
ciple is  the  same,  whether  the  patent  be  worth  $10  or 
flO.OOO.OOO. 

The  field  for  research  in  mining  and  metallurgy  is 
an  excellent  one.  Any  new  method  or  apparatus  which 
will  lessen  the  cost  of  production  or  increase  the  recov- 
ery, thus  rendering  available  ores  or  products  which 
cannot  now  be  saved,  is  of  the  utmost  importance. 
Mining  is  an  operation  against  a  wasting  asset,  and 
when  the  richer  deposits  have  become  exhausted,  either 
the  price  must  increase  or  means  must  be  found  to 
decrease  the  cost  of  production. 

To  attempt  to  set  down  the  great  number  of  opportu- 
nities for  improvements  in  mining  and  metallurgy  would 
occupy  much  space.  In  a  general  way  the  development 
relates  to  either  the  means  of  finding,  removing,  or 
treating  ore.  It  is  not  generally  known  that  consider- 
able work  has  been  done  on  attempts  to  locate  orebodies, 
not  visible  at  the  surface,  by  other  means  than  mining 
exploration  and  diamond  drilling.  One  patent  recently 
issued  claims  not  only  to  locate  the  position  of  the  ore- 
body  but  to  give  data  regarding  its  size,  by  the  audio- 
frequency of  a  circuit  applied  at  various  points  in  the 
vicinity  of  the  deposit.  So  far  as  I  know,  no  attempt 
has  been  made  to  measure  the  continuity  of  an  orebody 
between  two  points  of  exposure — as  between  two  dia- 
mond  drill  holes — by  placing  the  ore  exposure  in  circuit 
and  comparing  the  resistance  in  the  ore  to  that  in  the 
adjacent  wall  rock. 

Development  of  cheaper  explosives  is  desirable,  for 
it  would  lead  to  the  development  of  an  apparatus  capable 
of  mining  ore  without  explosives,  and  delivering 
it  to  the  mill  in  pulverent  condition.  The  use  of  convey- 
ors underground  is  little  practiced,  though  desirable 
in  many  operations,  both  on  levels  and  in  stopes  where 
the  floor  is  flatter  than  the  angle  of  repose. 

Eventually,  advantage  may  be  taken  of  the  potential 
horsepower  of  rock  descending  through  chutes.  The 
use  of  steel  and  concrete  in  place  of  timber  in  mines 
is  increa.sing,  although  one  does  not  yet  hear  of  con- 
crete square  sets.  Power  shovels  have  replaced  hand 
shovels  in  many  mines,  and  it  seems  probable  that  event- 
ually these  will  be  made  smaller  and  more  flexible  for 
general  use. 

POTKNTIALITIFS  OF   SeLKNU'M    IN    METAI.H'R(UCAL 

Operations 

The  field  of  research  in  metallurgy  is  greater  than 
in  mining.  If  the  volatilization  of  metals  can  be  made 
commercial,  as  suggested  by  Dr.  Cottrell,  an  almost 
complete  revision  of  our  smeltiTig  practice  is  likely  to 
folldw.  The  use  of  selenium  or  other  light  sensitive 
substances  has  not  yet  been  applied  to  emu  I'litration, 
although  it  is  reported  to  act  successfully  in  sorting 
coffee  beans,  advantage  being  taken  of  the  difference 
in  color  of  various  beans. 

Many  ores  pos.sess  colors  by  which  they  can  'u'  readily 
distinguished     from     accompanying     gangue     matter; 


furthermore,  crystalline  materials  usually  reflect  light; 
earthy  substances  do  not.  Ore  sorting  might  also  be 
accomplished  by  the  selenium  method,  and  perhaps  also 
through  the  fact  that  many  ores  are  better  conductors 
of  heat  and  electricity  than  the  gangue. 

The  principles  of  flotation  are  still  imperfectly  under- 
stood. It  has  been  suggested  that  floatation  may  ulti- 
mately be  accomplished  without  reagents.  Possibly  a 
saving  in  power  necessary  to  accomplish  flotation  could 
be  effected  by  causing  falling  pulp  to  entrap  a  part, 
if  not  all,  of  the  air  necessary  to  flotation. 

A  large  number  of  dry  concentrating  methods  have 
been  tried,  but  none,  with  the  exception  of  the  electro- 
static process,  has  been  successful  for  general  applica- 
tion. Their  failure  is  usually  due  to  their  inability  to 
function  with  what  might  be  called  "dry  slimes"— that 
portion  which  corresponds  to  the  slimes  of  wet  con- 
centration. 

The  scientific  accomplishments  of  inventors  have 
always  been  a  large  factor  in  the  world's  progress,  and 
the  men  who  possess  the  necessary  talent  in  this  direc- 
tion should  be  encouraged  to  "carry  on."  The  accomplish- 
ment in  itself  may  be  sufficient  reward  to  some  whose 
philosophy  in  life  is  altruism,  but  most  inventors  are 
quite  as  much  disciples  of  the  dollar  as  men  in  other 
walks  of  life,  and  monetary  reward  is  an  important, 
if  not  the  most  important,  incentive.  Conspicuous 
instances  in  which  the  inventor  has  reaped  handsome 
rewards  give  the  necessary  impulse,  both  to  the  inventor 
and  to  the  required  financial  assistance  which  he  is 
likely  to  seek. 


Adapting  the  "Blimp"  to  Mining  Operations 
The  Great  War  created  a  demand  for  airplanes  and 
dirigibles  capable  of  carrying  a  considerable  weight  of 
death-dealing  bombs  and  other  war  material.  With  the 
coming  of  peace,  the  progress  in  aeronautics  was 
speedily  turned  to  account  in  the  establishment  of  air- 
plane mail  routes  and  the  construction  of  large  passen- 
ger-carrying planes. 

The  industrial  utility  of  service  through  the  air  has 
become  increasingly  apparent  in  the  last  few  months. 
Reports  are  at  hand  of  the  establishment  of  airplane 
service  in  British  Columbia  and  the  Great  Northwest 
country,  to  aid  in  prospecting  and  development,  and  the 
January  number  of  the  Mining  and  Oil  Bulletin,  pub- 
lished by  the  Chamber  of  Mines  and  Oil,  of  Los  Angeles, 
Gal.,  details  the  enlisting  of  the  'Pony  Blimp"  to  trans- 
port men,  materials,  and  mineral  products  to  and  from 
regions  diflicult  of  access  by  the  older  tran.^i'  '"tation 
methods. 


Chrome  Mining  in  Quebec 
Through  a  condition  which  made  necessarv  the  con- 
densation of  many  of  the  articles  publishtii  in  [-^nginfer- 
inu  and  Mining  Joiimni  of  Jan.  22— ti.'  Annual  Re- 
view Number — an  important  statement  ^^  'S  omitted  in 
connection  with  W.  J.  Woolsey's  article  on  Quebec.  It 
was  stated  "The  present  status  of  the  chrome  industr>' 
shows  an  improvement."  This  shou!,'  >  .■•••i-  road  "The 
present    status  of  the  chrome   imii:-'  \\>   an    im- 

provement over  the  1900  period  by  il.i^  '  'ho  fact 
that  the  present  producer  and  consumer  are  identical, 
whereas  in  the  former  period  the  ore  w.ts  sold  in  the 
open  market.  The  future  of  the  imi  .str\ .  however,  will 
depend  on  the  future  shipping  base  f.'f  ;>ireign  ores." 
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The  Oriskany  Iron  Ores  of  Virginia 

The  Importance  of  These  Replacement  Deposits  Has  Been  Much  Exaggerated,  Although  With 
Decreasing  Coke  Prices  the  Desirability  of  Virginia  Iron  Ores,  Which  Are 
Low  Grade  and  Washable,  Will  Increase  Locally. 

By  Samuel  E.  Doak 

Written  foi-  Engineering  and  Mining  Journal 


EFFICIENT  INDUSTRIAL  UTILIZATION  of  the 
Oriskany  iron-ore  deposits  of  Virginia  has  been 
retarded  for  many  years  by  erroneous  conceptions 
respecting  their  size  and  quality.  Thirty  years  ago, 
they  were  assumed  to  be  stratified  beds,  extending  for 
long  distances  with  fairly  uniform  cross  section.  Now 
they  are  definitely  known  to  be  replacement  deposits, 
occurring  in  minable  quantity  only  where  several  favor- 
ing circumstances  are  in  conjunction. 


liOTTOM  OF  INCLINE  AND  MOUTH  OF  TUNNEL  AT  LOWER 
LEVEL  OF  ORLSKANT  MINE 

Despite  complete  and  satisfactory  papers,  describing 
the  origin  and  occurrence  of  these  deposits,  by  R.  J. 
Holden,  E.  C.  Eckel,  the  late  J.  E.  Johnston,  Jr.,  and 
others,  reports  based  upon  the  original  assumption  of 
their  origin  are  still  in  active  circulation,  and  it  is 
always  difficult,  and  frequently  impossible,  to  persuade 
the  ownfeis  of  properties  that  their  reserves  are  not 
comparahie  to  those  of  the  Lake  Superior  district.  It 
is  by  no  nuans  unusual  to  receive  prospectuses  offering 
investment.-  in  these  mines  in  which  not  only  are  the 
deposits  desi  ril.ed  as  stratified,  but  tonnages  are  claimed 
that  far  excef^d  the  total  output  of  the  entire  Oriskany 
district  to  date,  notwithstanding  that  many  of  the  be.st 
properties  have  lifcn  worked  to  exhaustion.  Such  super- 
optimism  (to  phrase  it  charitably)  has  hurt  the  district 
greatly,  and  has  tf-nded  to  obscure  whatever  real  value 
it  possesses. 

PROBABLK   ItlMAND  FOR  VIRGINIA   ORES 

There  is  still  suflicicnt  Oriskany  iron  ore  in  Virginia 
to  justify  a  few  words  concerning  its  occurrence,  espe- 
cially as  it  continues  to  Vjc  the  subject  of  ignorant  ex- 
ploitation. There  will  prol.alily  always  be  a  strong 
demand  for  foundry  pig  iron  made  in  Virginia  from 
lfx.-al  ores,  and  for  this  reason  these  deposits  have  a 
greater  intere.st  than  their  extent  and  richness  warrant. 

The  ore  derives  its  name  from  the  Oriskany  .sand- 
.stone,  which  it  usually  underlies,  and  which  it  occasion- 


ally enriches  sufficiently  by  impregnation  and  replace- 
ment to  justify  extraction.  The  principal  deposits,  how- 
ever, occur  as  replacements  (and  cavity  fillings)  in  the 
upper  beds  of  the  Helderberg  (Silurian)  limestone,  to 
which  the  iron  in  solution  has  been  carried  by  meteoric 
waters  descending  through  the  highly  ferrugineous 
Romney  (Devonian)  shales.  For  the  formation  of  rich 
deposits  of  any  size  it  is  essential  that  there  should  have 
been  free  circulation  of  water  through  the  shales,  with 
easy  access  for  the  iron-bearing  solutions  into  pure  beds 
of  limestone.  Conditions  favorable  to  quantity  deposi- 
tion have  evidently  been  lacking  far  oftener  than  not. 
It  is  frequently  possible  to  form  an  estimate  of  the 
size  of  the  deposit  from  the  surrounding  topography, 
which  is  probably  essentially  the  same  now  as  during 
the  period  in  which  the  orebodies  were  formed. 

Exploration  by  Drift  and  Pits  Most  Satisfactory 

To  convert  these  deposits  into  pig  iron  with  the 
greatest  economy  it  is  necessary  to  know  approximately 
what  may  be  expected  of  them.  From  the  standpoint 
of  quantity  it  may  be  said  that  a  deposit  of  1,000,000 
tons  is  above  normal,  and  one  of  10,000,000  tons  has  yet 
to  be  found.  Accurate  tonnage  estimates  are  not  possi- 
ble until  development  work  is  far  advanced.  Core 
drilling  has  never  been  successful,  for  various  reasons, 
and  prospecting  is  best  carried  on  by  drifts  and  pits, 


OLD  charcoal  furnace  IN  VIRGINIA 

with  all  their  limitations.  It  is  rather  definitely  estab- 
lished by  experience,  however,  that  the  average  depth 
of  a  large  deposit  is  about  300  ft.  on  the  dip,  with  a 
maximum  of  700  ft.,  and  that  the  average  width  of  the 
ore  is  about  20  ft.,  with  a  maximum  of  100  ft.  The 
length  of  the  body  may  usually  be  estimated  (juite 
closely  after  careful  surface  prospecting. 

This  ore  is  not  mixed  with  as  much  clay  as  the  other 
brown  ores  of  the  South  contain,  and  it  is  safe  to 
assume  that  l.'i  cu.ft.  in  place  will  yield  a  ton  of  clean 
ore.  If  these  figures  are  kept  in  mind  those  interested 
in  the  development  or  utilization  of  the  Virginia  ores 
will  he  less  likely  to  be  deceived  respecting  the  fcmnage 
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of  a  deposit.  It  is  well  to  remember  that  the  greatest 
length  along  the  strike  is  usually  reached  at  or  near 
the  surface,  and,  above  all,  that  the  majority  of  deposits 
encountered  are  too  small  to  be  of  commercial  interest 
excepting  where  they  are  close  to  either  furnace  or 
shipping  point. 

From  the  standpoint  of  quality,  it  mav  be  said  that 
the  ore  can  usually  be  mined  with  sufficient  care  to  aver 
age  (after  washing)  42  per  cent  Fe  and  under  ^9  per 
cent  SiO„.  Two  or  three  mines  in  the  district  have 
produced  a  higher  grade  of  ore  than  this  over  a  lone 
period,  and  there  are  several  that  have  never  attained 
the  grade  indicated. 

Separation  of  Quartz  From  Ore  Presents  Problem 
The  chief  impurities  are  clay,  flint,  loose  sand  and 
quartz,  the  latter  in  the  form  of  rounded  grains' inti- 
mately intermingled  with  the  ore  and  iron-stained  The 
first  three  can  be  easily  removed,  but  no  economical 
method  of  separating  the  ore  from  the  fourth  has  vet 
been  evolved.  To  obtain  a  fairly  complete  mechanical 
freedom  for  the  ore.  the  run  of  mine  would  have  to  be 
crushed  through  10  mesh.  Ordinary  gravity  methods 
fail  to  separate  the  ore  from  the  quartz  in  this  crushed 
product,  chiefly  because  the  latter  is  rounded,  whereas 
the  ore  is  comparatively  flat.  A  fair  separation  can 
be  made  electro-statically,  but  the  cost  is  prohibitive 

The  most  satisfactory  method  devised  up  to  the  pres- 
ent for  preparing  this  ore  for  the  furnace  is  to  screen 
it  over  a  grizzly  with  from  2-in.  to  3i-in.  openings 
hand  break  and  hand  pick  the  oversize  i  which  will 
usually  run  from  2  to  6  per  cent  higher  in  iron  than 
the  fines),  and  run  the  undersize  through  log  washers. 
Ihe  oversize  is  ready  for  the  furnace  without  further 
treatment  Hand  breaking  of  the  lump  is  more  satis- 
factory than  power  crushing,  as  it  necessitates  care- 
ful inspection  and  results  in  better  picking.  The  ore 
IS  broken  into  comparatively  small  size  at  the  mines 
and  one  man  with  an  eight-pound  hammer  can  break 
and  pick  about  one  and  a  half  tons  per  hour  on  the 
tipple.  If  wages  in  Virginia  ever  reach  Northern  levels 
the  hand  breaking  will  have  to  be  discarded  The 
oversize  from  a  2.Uin.  grizzly  will  average  about  25 
per  cent  of  the  total  clean  ore,  provided  the  customary 
mining  methods  of  the  district  are  followed. 

Fine  Ore  Lost  in  Washing  Operations 
The  undersize  from  the  grizzly  is  put  through  log 
washers  with  fine  sand  .screens  (about  IG  mesh)  at 
the  head  end.  The  clay  goes  out  in  the  log  tailings 
and  the  loo.se  sand  is  removed  by  the  .screens.  Con- 
siderable fine  ore  is  lost  with  the  sand,  and  occasionally 
It  IS  advantageous  to  remove  the  screens  and  save  ail 
the  product  from  the  head  end  of  the  logs.  The  operation 
IS  completed  by  hand  picking,  unless  there  is  a  large 
amount  of  flint  in  the  ore.  in  which  event  it  is  sized 
and  Jigged.  In  addition  to  removing  the  flint  the  jigs 
will  take  care  of  any  clay  that  is  too  coarse  to  be 
washed  away  in  the  log.s. 
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quality  by  the  methods  outlined  must  be  left  in  the 
mine.  This  can  usually  be  done  with  little  trouble 
as  the  leanest  ores  are  generally  along  the  hanging 
wall,  and  probably  represent  the  hanging-wall  sandstone 
which  has  been  impregnated  but  not  completely  replaced 
by  the  ore.  Along  the  foot  wall  there  is  less  silica  as 
quartz  grains,  and  more  flint  and  clay. 

From  the  foregoing  it  will  be  seen  that  at  best 
the  Oriskany  deposits  are  low-grade  iron  ores,  occurring 
in  comparatively  small  masses,  but  despite  this  they 
have  for  several  years  been  the  chief  source  of  local 
ore  for  the  Virginia  pig-iron  industry,  and.  as  it  is 
probable  that  they  will  continue  to  occupy  this  posi- 
tion for  some  time,  they  should  be  discussed  in  the 
light  of  the  best  and  most  recent  information  con- 
cerning them. 

For  the  last  few  years  the  high  price  of  coke  has 
made  it  cheaper  to  smelt  Lake  ores  in  Virginia  than 
the  native  ores,  but  as  the  price  of  coke  decreases,  a 


oriskan\ 


point  is  reached  where  the  reverse  is  true,  and  no  Vir- 
ginia furnace  can  operate  continuously  and  success- 
fully over  a  long  period  unless  it  has  its  own  local  ore 
supply. 

In  addition  to  several  known  deposits  of  Oriskany  ore 
with  a  considerable  tonnage  blocked  out,  and  to  a  few 
promising  prospects  that  have  been  temporarily  stifled 
by  over-e.xploitation,  there  are  several  localities  that 
may  contain  untouched  deposits  of  .some  size,  but  it 
is  the  part  of  wi.sdom  to  look  with  suspicion  en  any 
claims  for  tonnages  running  into  the  million.s,  and  at 
the  same  time  to  realize  that  acceptable  profits  have 
been  and  still  can  be  made  on  these  properties,  pro- 
vided  their  limitations  are  thoroughly   reali kI 


Selective  Mining  ok  Okiskany  Ores  Not  Dikkicult 
Thi.s  series  of  operations  will  rai.se  the  iron  content 
of  the  ore  from  1  to  4  per  cent,  depending  upon  it.M 
character,  but  even  when  chemical  analysis  (ails  to 
«how  «  rea.sonable  enrichment  the  flne  ore  must  at 
'Past  be  put  through  Ihe  logs.  Failure  to  wash  it  nt 
"II  IS  felt  at  once  in  the  irregular  working  of  the 
rurna.,..     Ore  that  cannot  be  brought  up  t<.  th.-  deHJred 


Action  ot  Acids  on  Coiui  \  t 
Most  acids  have  a  deleterious  eflfett  "i,  concrete,  com- 
bining with  lime  to  form  corre.spondii  .■.:  lalcium  salts, 
.says  L'liidiistric  Chimiqiir.  Sulphuric,  hydrochloric, 
and  nitric  acids,  among  the  inorganic,  and  acetic,  tannic, 
lactic,  and  butyric,  of  the  organic  acicN.  arc  most  marked 
111  efTe<-t.  especially  if  the  acids  be  con.ciitraled.  Sixia. 
potash,  and  ammonia,  when  pure,  do  not  alTect  concrete, 
nor  do  mineral  oils  which  are  derive.!  from  the  distilla- 
tion of  coal. 
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The  Future  of  Tin 

Has  Farther  To  Go  To  Reach  Zero  Than  Lead,  Iron, 

Copper,  or  Zinc — "Foolish-Metallurgy  Reserves" 

Are  Also  Much  Greater 

By  Mark  R.  Lamb 

Written  for  Engineering  and  Mining  Journal 

WITH  the  prices  of  all  the  metals  going  down, 
down,  down,  the  safest  mine  to  buy  is  of  the  metal 
which  is  furthest  from  the  bottom  and  has  the  greatest 
foolish-metallurgy  reserve  (my  discovery — copyrighted 
and  patented). 

Less  than  ten  years  ago,  tin  was  about  £100  per  long 
ton.  Today  it  is  £170.  A  year  ago  it  was  £400  per 
long  ton.  It  is  much  further  to  zero  from  33c.  a  pound 
than  it  is  from  4ic.  a  pound  for  lead,  2c.  for  steel,  or  13c. 
a  pound  for  copper. 

Whereas  copper,  lead,  steel,  or  zinc  are  dependent 
largely  on  one  flourishing  industry  for  a  maintained 
high  price,  tin  is  not.  For  copper  to  be  high  the  elec- 
trical industry  in  all  countries  must  be  active.  At 
present  it  is  not.  For  steel,  railway  extensions  and  re- 
placements must  be  under  way,  and  they  are  not.   . 

For  tin,  the  largest  demand  is  of  course  for  tin 
plate  for  conserving  food.  This  demand  is  regular  and 
does  not  fluctuate  with  industry.  A  surprising  quantity 
of  tin  is  used  for  wrapping  confectionery,  as  con- 
tainers for  tooth  paste,  and  lately  for  the  new  auto- 
matically collapsible  marmit  for  mustard.  All  these 
demands  are  regular  and  not  subject  to  violent  changes. 
So  tin,  while  coming  down,  comes  slower.  Furthermore, 
a  much  smaller  proportionate  lowering  in  the  price  of 
this  metal  reduces  output  as  compared  with  copper. 
Already  the  production  in  the  Federated  Malay  States 
has  been  greatly  curtailed,  with  a  consequent  increase 
in  the  ratio  which  the  Bolivian  production  bears  to 
the  whole. 

The  mining  methods  in  the  Straits  are  very  primitive, 
and  though  some  dredges  are  in  operation,  most  of  the 
tin  concentrate  is  produced  by  the  individual  placer 
miners.  This  method  leaves  little  chance  for  individual 
improvement,  but  does  constitute  an  important  foolish- 
metallurgy  reserve.  So  soon  as  dredges  definitely  re- 
place hand  labor,  further  lower-grade  areas  can  be 
worke']  at  lower  prices.  The  important  producing  mines 
of  copjyr,  lead,  and  iron  have  no  such  metallurgy  re- 
serves, i  he  tin  mines  of  Mexico  have  been  neglected 
and  not  s'  .  ked  for  so  long  that  their  metallurgy  re- 
serves hav<  creased  greatly.  These  mines  have  never 
seen  a  bali  :    ,!  or  a  Dorr  classifier. 

The  Boliv  ,1,  tin  mines  have  a  valuable  reserve  of 
this  kind,  biii  ;,-  a  result  of  the  work  of  such  men  as 
Sohnlein,  Groi/Ji  ,  and  Bliek,  backed  by  capital  and 
intelligent  direci  jr..  this  reserve  is  being  converted  into 
dividends. 

The  copper  indu.  •,  ,.-  had  profited  so  exceedingly  dur- 
ing the  war  that  th-  now  generation  of  bankers,  igno- 
rant of  rather  recent  history  of  the  metal,  were  easily 
intere.sted  in  the  red  luefa]  as  a  basis  of  credit  loans. 
Of  course  "the  price  ((-uld  nnt  drop  below  18c.,"  but 
when  it  did  the  credits  [rw.i-,  ..nd  large  copper  operators 
were  placed  in  an  uncomfortable  position  and  were 
unable  to  meet  obligations.  They  are  still  in  the  .same 
position.  A  few  banks  tried  !f  id,  zinc,  and  .steel  with 
similar  results.  Tin  has  not  bf  ■  n  such  an  unsatisfactory 
basi:  for  credit,  and  recent  l.ank  requests  to  me  for 
detailed  reports  on  tin  generall:  have  been  interestingly 


on  the  increase.  It  is  a  pleasant  variation  to  be  able 
to  be  optimistic   regarding  a   metal. 

It  is  true  that  the  Guggenheims  have  an  important 
force  of  men  in  the  Straits  and  a  larger  staff  in  Bolivia. 
Their  shipments  of  machinery  and  supplies  to  Bolivia 
frequently  run  into  six  figures  monthly.  A  short  but 
excellent  road  and  many  buildings  besides  metallurgical 
equipment  will  require  much  time  and  money  for  their 
completion,  and  the  production  of  tin  will  be  delayed 
at  least  for  a  year  and  probably  for  two  years,  so  that 
the  effect  on  the  price  of  tin  need  not  at  this  juncture 
be  discounted. 

Incidentally,  these  mines  of  the  Guggenheims  will 
constitute  an  excellent  school  for  tin  engineers.  The 
family  will  follow  its  usual  procedure  and  spare  no  ex- 
pense in  getting  the  best  possible  metallurgical  results. 
This  will  require  more  than  the  usual  number  of  engi- 
neers, on  account  of  the  altitude.  The  engineering  turn- 
over will  be  more,  even,  than  at  Braden  or  Cerro.  It 
will  also  require  more  than  the  usual  accommodations 
for  the  staff,  as  irascibility  increases  at  the  rate  of 
20  per  cent  per  1,000  ft.  above  10,000,  and  the  Caracoles 
mines  reach  a  maximum  of  18,000. 

There  are  no  apparent  immediate  new  sources  of  tin 
and  no  means  of  increasing  production  except  by  open- 
ing new  mines  or  by  developing  old  ones.  Bolivia  has 
not  been  prospected  in  the  sense  that  the  word  is  used 
in  the  mining  states,  but  it  has  been  pretty  well  walked 
over  by  Indians  who  know  tin  and  silver,  and  new 
mines  are  harder  to  find  than  old  ones. 

Several  important  districts  have  been  completely 
neglected,  such  as  Berenguela,  Potosi,  and  Chorolque, 
but  these  foolish-metallurgy  reserves  will  be  worked 
in  time. 

Tin  offers  the  best  and  safest  mining  investment  to- 
day. Competent  metallurgical  advice  is  now  available, 
as  it  was  not  ten  years  ago.  A  good  price  for  the  metal 
is  more  assured  than  for  any  other  metal.  The  present 
price  is  100  per  cent  above  cost  of  production  in  the 
average  ore  mine  in  Bolivia,  and,  finally,  the  foolish- 
metallurgy  reserves  are  higher  than  those  of  any  other 
metal.  Mining  laws  in  Bolivia  are  good  and  litigation 
is  far  less  to  be  feared  than  in  Butte. 


Glass  Sand  Used  in  the  United  States 

Sand  forms  from  60  to  75  per  cent  of  all  glass  manu- 
factured. According  to  recent  figures  of  the  U.  S. 
Geological  Survey  a  little  less  than  2,000,000  tons  of 
glass  sand  was  used  in  the  United  States  in  1919.  Fortu- 
nately, the  domestic  supply  of  glass  sand  of  all  grades 
is  abundant. 

Grinding,  polishing,  and  blast  sands  are  used  to  make 
smooth  the  rough  places  on  metal,  glass,  stone,  and  other 
hard  substances.  Blast  sand  is  clean,  tough,  sized  sand, 
composed  of  either  round  or  angular  grains,  which  is 
driven  by  conii)resst'd  air  thiough  a  hose  for  such  pur- 
poses as  cleaning  metal  castings  and  dressing  stone.  In 
gun  shops,  locomotive  and  car  shops,  and  most  other 
places  where  heavy  metal  castings  are  made,  the  sand 
blast  is  used  to  clean  off  parts  of  the  mold  that  adhere 
to  the  castings.  The  size  of  sand  used  differs  according 
to  the  character  of  the  <luty  and  the  nature  of  the  op- 
eration that  it  is  to  perform. 

Fire  or  furnace  sand  is  highly  refractory  silica  sand 
for  lining  furnaces  and  ladles  used  to  contain  molten 
metal,  and  so  has  a  place  in  all  foundiies.  About  500,- 
000  Ions  is  used  aiiiuialK    in  I  he  United  States. 
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By  the  Way 


Pro  Bono  Metallurgico 

i  wisht  you  wuld  protest  agenst  the  growing  use  of 
whats  commonly  called  tabbies  insted  of  jigs  in  mills, 
i  am  unprejudist  because  i  can  oparate  any  kind  of  jig. 
compared  to  a  good  jig  tabbies  is  just  as  useless  in  a 
mill  as  they  is  in  other  places  since  this  what  they  call 
prohibishun  comes  in.  the  tabble  makers  is  getting 
bolder  all  the  time  to.  why  the  other  day  i  heard  one 
of  these  here  v/iffly  men  say  that  a  good  ruffian  table 
wuld  do  all  that  a  jig  wuld  do  an  do  it  better,  its  a 
cinch  he  had  never  went  to  australia  or  he  wuld  no 
better,  then  theres  the  plato  tabble.  the  gink  that 
makes  that  is  so  durned  ignorant  that  he  dont  no  how 
to  spell  platteau.  that  deester  overstrom  tabble  is  an- 
other one.  the  overstrom  is  foreign  for  over  strenie 
meaning  the  streme  flows  over  the  tabble  when  it  shuld 
be  going  thru  a  jig  either  the  hancock  or  harts  i  can 
opperate  all  kinds,  they  sary  they  make  that  there 
overstrom  tabble  dimond  shaped  so  it  wont  have  no 
waste  space,  i  suggest  that  they  cramp  that  dimond 
out  still  flatter  sos  it  will  be  a  strait  line  and  then  there 
wont  be  no  waist  space  a  tall,  the  other  day  i  seen  what 
someone  i  suppose  jokingly  named  a  card  tabble.  the 
gy  that  invented  that  was  a  card  alright  alright,  the 
mills  today  are  getting  so  unparticular  that  they  are 
putting  in  card  tabbies  and  even  butcher  tabbies  too. 
i  suppose  they  get  these  butcher  tabbies  on  acct.  of  their 
artistic  curved  lines  but  art  has  no  place  in  a  mill  i  say 
and  a  good  reliable  stanch  hancock  jig  works  more 
business  like,  i  am  good  with  the  harts  to.  why  an 
hell  the  man  that  makes  what  he  calls  the  james  tabble 
(named  after  his  butler)  wants  to  make  it  for  i  cant 
see  because  he  makes  jigs  to  but  i  suppose  he  has  some 
fools  for  cusstomers.  the  funniest  of  all  is  what  some- 
one had  the  eff"runtery  to  call  a  universal  tabble  which 
stands  up  on  its  toothpick  legs  and  shimmys  without 
anything  to  make  it  shimmy  but  a  puUy  wheel  which 
someone  u.sed  a  broken  mold  for  in  casting  so  one  side  of 
it  got  cast  sollid  full  of  mettle,  these  tabbies  as  i 
have  intimmated  is  all  fakes  and  offers  a  fertile  field  for 
your  metallurgical  idiottorial  department  comi)ared  with 
jigs,     i  remain.  b.  Kloporer. 

p..s.  i  resently  invented  a  new  tipe  of  jig  which  makes 
the  hancock  and  harts  and  richards  jigs  tho  all  was  good 
in  their  time  obsolete.  b.  s. 

Hurled  Treasure 

Some  years  ago  it  was  su.spected  that  a  nuirilcr  had 
l)een  committed  near  Racine,  Mo.,  in  the  Tri-Stale  zinc 
;tiul  lead  field,  aiid  by  order  of  the  county  attorney  an 
•■III  ire  tailing  dump  was  moved  in  the  exjuHtation  of 
uncovering  a  body.  This  search,  which  was  fruitless, 
may  be  simulated  at  IMchor,  Okla.,  acconling  to  latest 
repdrts.  It  .seems  that  some  months  ago  two  boot- 
leggers, hotly  pursued  by  otlicors,  cached  several  cases 
of  high-gradt'  whiskey  in  n  pile  of  tailings  at  one  of 
the  Kagle-Picher  Lead  Co.'s  mines  at  Picher.  with  the 
intention  of  recovering  it  the  next  night.  The  follow- 
ing (lay,  however,  the  tailing  launder  was  turned  and 
many  tonn  of  tailings  piled  on  the  case.s.  The  owners 
found  them.Helves  unable  to  recover  their  ciirhe  without 


making  more  of  a  fuss  than  they  deemed  advisable.  Ac- 
cordingly the  whiskey  was  allowed  to  remain  and  is  still 
under  the  tailings,  in  spite  of  many  independent 
searches  made  in  the  quiet  of  the  night.  No  one  is 
willing  to  go  after  it  openly  lest  the  county  prohibition 
officers  should  seize  it  if  recovered. 

Regarding  Apex  Suits 

"Been  readin'  lately,  m'son,"  said  Cap'n  Dick,  "some 
o'  these  'ere  strong  h'arguments  bein'  passed  forth  an' 
back  by  tha  h'experts  h'as  to  w'en  a  lode  is  a  lode,  w'en 
a  lode  is  nothin'  moore'n  a  h'ordinary  vein,  an'  w'en 
a  lode  becomes  a  'ole  bloody  mountain,  you,  with  'eaven 
for  tha  'angin'  an'  no  foot  wall  this  side  o'  'ell's  pits. 
Remin's  me  o'  tha  time  Jim  Trembath  wuz  h'employed 
h'as  a  witness  h'on  one  o'  they  h'apex  suits  h'on  tha 
Mother  Lode.  Jim  'ad  worked  in  that  camp  for  years 
'pon  years,  an'  'ad  once  'elped  to  sink  a  bit  o'  a  shaf 
'pon  a  certain  vein  w'ich  one  set  o'  h'experts  naow 
claimed  as  tha  h'apex.  But  Jim  were  'ired  by  tha 
h'other  side,  an'  though  'e  were'nt  no  h'expert,  'e 
nawed  well  'nough  w'ich  side  'e  b'longed  workin'  h'on. 
So  w'en  'e  wuz  h'asked  to  describe  this  'ere  shaf  an' 
vein,  'e  sez,  'She's  as  pretty  a  shaf  as  h'ever  a  man  put 
win'las  to ;  straight  h'away  for  two  'undred  feet ;  h'eight 
by  ten  sets,  with  sawed  laggin'  set  snug  an'  fifty." 
'Describe  tha  vein.'  sez  tha  lawyer.  'Well,  mister,"  sez 
Jim,  'some  men  might  call  un  a  vein.  But,  min'  you. 
I  'elped  put  daown  h'every  bloody  foot  o'  they  shaf,  an" 
it  h'appeared  to  me  like  h'as  if  we  'ad  no  bloody  vein  at 
h'all  'pon  surface.  Then  she  pinched  smaller  an"  smaller 
h'as  she  went  daown." "" 

Isn't  Nature  Wonderful 

A  correspondent  in  describing  prospective  petroleum 
developments  in  the  Pouce  Coupe  district,  in  the  Peace 
River  country,  repeats  the  story  of  a  resident  of  that 
region  to  the  effect  that  along  the  rugged  canyon  of 
the  river  there  is  a  natural  cup  in  the  shale  formation 
from  which  there  gushes,  at  intervals  of  about  ten 
minutes,  with  the  regularity  of  a  heartbeat,  a  small 
quantity  of  petroleum.  We  presume  that  volcanic  fires 
distill  the  stuff  deep  hidden  far  below,  and  that  storage 
facilities  have  been  provided  by  nature  or  soon  will  be 
supplied  by  the  first  man  that  can  get  a  barrel  into  the 
district — or  make  one.  Nothing  is  said  of  the  by- 
products, but  they  are  doubtless  accumulating.  When 
the  Mother  Lode  in  California  was  discovered  there  was 
printed  a  tale  of  a  wonderful  gold  occurrence  over  a 
fumarole,  which  periodically  heated  up  the  formation, 
causing  the  casting  in  a  tiny  fault  of  an  ingot  of  pure 
gold,  which  was  removed  for  years  regularly  hy  the 
lucky  pro.spector  who  watched  the  operation.  The 
gnomes  who  practiced  this  ancient  metallur>.'.\  appear 
to  have  gone  North. 

(living  Subscribers  Their  Money's  Worth 

We  note  that  tho  London  Minintj  Jt>iinuii  publisher 
a  theatrical  section,  by  following  which  mining  engi- 
neers in  the  provinces  nuiy  be  kept  ;iii\  iscd  of  the 
latest  dramatic  successes  along  the  Struiui,  and  thus  be 
able  to  order  their  tickets  in  advance  when  visiting  the 
home  ortlce.  Truly,  this  is  Service  Plus.  The  sugges- 
tion was  broached  that  we  do  the  same,  but  the  rivalry- 
as  to  who  should  become  the  dramatic  editor  threatened 
to  disrupt  the  staff,  so  the  idea  had  to  be  abandoned. 
Or  possibly  we  might  better  serve  our  subscribers  by 
running  a  list  of  local  bootleggers.  lack  of  space, 
however,  forbids. 
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Dodges  Useful  in  Surveying* 

By  H.  L.  Thackwell 

THE  following  dodges  are  listed  for  the  benefit  of 
those  who  may  find  them  useful.     The  writer  has 
used  all  of  them  with  one  exception,  that  in   No.  3. 

1 — How  TO  Get  Along  Without  Back-Flagman 
In  the  West  a  surveyor  is  frequently  called  upon  to 
survey  a  ranch  or  homestead,  and,  upon  arriving  on  the 
ground,  finds  that,  although  plenty  of  assistance  had 
been  promised  for  the  work,  only  the  client  and  his  small 
boy  present  themselves.  They  would  act  as  rodman  and 
axeman     respectively. 

^  ?  -V?         How  to  get  along  with- 

Tv  "^^    .---''■'■,  out  a  back-flagman  is  il- 

•    1^        lustrated  in  Fig.  1. 
ll  The  point  of  origin  of 

1 1       the  survey  is  at  E  and 
[■fe       the  survey  is  to  be  run 
■|       in  the  direction  of  EG. 
1^        Lay  off  the  base  line  EF. 
Pick   out   two    conspicu- 
ous  points   in   the  land- 
scape, A  and  B,  one  on 
'^'S-i  either  side  of  the  line  to 

be  run,  and  choose  them 
with  respect  to  their  vis- 
ibility and  ease  of  bisection.  Triangulate  these  points 
and  compute  the  distances  AC  and  BD,  also  CE  and  DE. 
Set  up  the  transit  on  E,  foresight  on  F,  and  set  a  point 
G  on  line.  Then  measure  the  distance  FG.  In  the  note- 
book keep  a  column  or  progressive  distances  from  the 
point  of  origin  E.  Set  up  the  transit  on  G;  since  there 
is  no  back-flagman  recourse  can  be  made  to  either  of  the 
natural  monuments  A  and  B,  using  that  one  which 
happens  to  be  visible.  Having  the  distances  AC  and  DB 
and  the  progressive  distances  CO  and  DG  the  angle  AGC 
and  BGD  can  be  readily  computed. 

If  the  landmark  A  is  cho.sen  set  the  angle  AGC  oflf 
on  the  plates,  backsight  to  A,  turn  the  plate  in  the 
correct  direction  so  that  the  vernier  reads  zero,  and  the 
in.strument  is  then  in  line.  Proceed  in  this  manner 
until  the  sighting  points  are  invisible  or  the  included 
angles  become  too  small  for  accurate  use,  then  triangu- 
late two  more  points  and  repeat  the  process.' 
2 — Laying  Off  True  Meridian  With  Solar  Transit 
To  lay  off  a  true  meridian  and  to  find  the  time  with 
a  solar  transit  the  following  method  may  be  used : 

Guess  at  the  time  as  nearly  as  possible  by  glancing  at 
the  sun.  With  this  inaccurate  time  calculate  the 
declination  and  make  a  solar  observation.  Read  the 
hour-circle  and  correct  the  original  declination  by  the 
new  time.  Make  another  solar  observation  and  read  the 
hour-circle  again.  If  there  is  any  appreciable  error 
between  the  first  and  second  hour-circle  readings,  repeat 
the  process  until  there  is  no  further  error.  The  result- 
ing meridian  and  time  will  be  as  close  as  if  thfe  correct 
time  had  been  used  in  the  first  observation. 

•Excerpt  from  Englnciring  Ncwa-Iivcord,  Doc.  16,  1920. 


3 — When  Day  of  Month  Is  Forgotten 
If  the  day  of  the  month  has  been  forgotten  make  an 
equal  altitude  observation  of  the  sun  and  establish  a 
true  meridian.  Measure  the  angle  from  the  meridian 
to  the  sun,  also  the  sun's  altitude.  Compute  the  declina- 
tion of  the  sun  by  the  formula 


Cos.  Q  = 


sin,  dec. 

COS.  lat.  X  cos.  alt. 


—  tan.  lat.  X  tan.  alt. 


The  sign  of  the  first  term  of  the  right  hand  side  of 
the  equation  is  minus  when  the  declination  is  south;  the 
second  term  is  plus  where  the  latitude  is  south.  If  the 
algebraic  sign  of  the  result  is  plus,  Q  is  the  angle 
between  the  sun  and  the  North  point,  but  if  it  is  minus 
it  is  the  angle  between  the  sun  and  the  South  point. 
Correct  the  resulting  declination  by  the  hourly  distance 
to  obtain  the  declination  at  Greenwich.  If  the  observa- 
tion has  been  made  correctly  an  inspection  of  the 
epherneris  will  disclose  a  declination  similar  to  the  com- 
puted one,  and  the  date  corresponding  to  this  declina- 
tion is  the  date  of  the  obsei'vation. 

4 — To  Avoid  High  Hill  in  Line  of  Survey 
In  the  mountain  districts  the  surveyor  is  often  con- 
fronted by  a  high  wooded  hill  in  the  line  of  the  survey. 
In  such  a  situation  it  is  frequently  advisable  to  tri- 
angulate to  the  top  of  the  summit,  thus  avoiding  delay  in 
clearing  the  line.  To  project  the  line  over  on  to  the 
other  side  without  occupying  the  summit  station  go 
around  the  hill  and  triangulate  back  to  the  station. 
Obtain  the  bearing  of  the  line  by  solar  observation. 
The  original  line  can  then  be  located  by  computing  the 
necessary  offset  from  the  triangulated  station. 

5 — Tying  in  Large  Objects 
When  in  a  topographic  survey  it  is  necessary  to  tie 
in  objects  of  large  diameter,  such  as  smokestacks, 
monuments,  and  similar  objects,  read  an  angle  first  to 
one  edge  and  then  to  the  other.  The  mean  of  the  two 
angles  will  be  the  angle  bisecting  the  object. 

6 — Sighting  Box  for  Tunnel  Work 

In  aligning  a  tunnel  under  ground  a  capital  sight  can 

be  made  by  using  an  old  powder  box,  as  in  Fig.  2.    Cut 

a  diamond-shaped  opening  in  the  box  and  tack  a  piece 

of  vellum  or  tracing  cloth 


y- Ope/7  behinc/ 


Fig.  E 


over  the  opening.  Take  a 
section  of  an  old  level  rod 
about  one  foot  long  and 
nail  it  across  the  top  of 
the  box.  Take  a  level-rod 
target  and  bore  a  small 
hole  through  it  near  the 
circumference  and  on  the 
horizontal  line.  Slip  the 
target  over  the  rod  with 
the  hole  downward,  then 
slide  it  into  position  over 
the  center  of  the  diamond 
shaped  opening.  Hang  a 
plumbline    from    the   hole 


February  26,  1921 


Engineering    and    Mining    Journal 


in  the  target  and  place  a  light  inside  the  box  In  the 
dark  the  plumbline  will  show  up  vividly  against  the  light 
background.  Clamp  the  target  with  the  setscrew  and 
move  the  plumbline  into  the  exact  alignment  by  means 
of  the  target  micrometer  screw.  This  sight  can  be  used 
to  advantage  at  night  for  marking  a  meridian  obtained 
from  a  stellar  observation. 

7— Saving  Time  by  Eliminating  Plane  Table 
In  making  topographic  surveys  a  great  saving  in  time 
can  be  made  by  doing  away  with  the  plane  table  and 
using  the  following  method: 

The  party  should  consist  of  an   instrument  man    a 

recorder,  and  several  stadia  rodmen.     The  transitm'an 

sets  his  instrument  over  a  known  point  and  orients  it 

so  that  the  horizontal  angles  can  be  taken  by  azimuth 

The  recorder,  who   is  provided  with  a  drawing  board 

mounted  on   an   easel,    should   be   seated   close   to   the 

transitman     The  instrument  man  reads  out  the  observed 

angles    and    stadia    distances    to    the    recorder,    who 

immediately  plots  the  points  on  his  drawing  board    The 

plotting  is  accomplished  by  the  aid  of  a  large  '.emi 

circular  protractor,  which  is  held  in  position  over  the 

station  bj'  a  needle  stuck  through  its  center  into  the 

board      The  distances  and  elevations  are  computed  by 

a  stadia  slide  rule,  and  the  contours  are  drawn  in  in  the 

field  before  moving  on  to  the  next  station 

iJATl!"  '"'  ^'~^\^''''  P^^  day  of  rolling  sagebrush 
land  has  been  mapped  with  5-ft.  contours  by  this  method. 
This  system  has  the  advantage  in  speed  over  that  of  the 
plane-table,   and   the   paper  can   be  kept   cleaner  than 

Trface       U         "  ''  '".  "''"'''  ^''''  '""^^'"^  "-^  its 
surface.     If  an  accurate  angle  is   required   it  can  be 
measured  directly  by  the  transit  plates,   whereas  the 
plane-table  method  would  only  give  approximate  angles. 
8— Projecting  Accurate  Lines 
When    projecting    very    accurate    lines    over    rough 
country,   such   as   tunnel   alignment   survevs,    it   is   of 
great  importance  to  have  as  fine  fore  and  backsights 
as  possible.    If  there  are  any  extra  transits  at  hand  sel 
them  up  over  the  points  and  sight  at  the  plumbline  with 
the  aligning  transit.     The  foresight  can   be  set  very 
accurate  y  by  this  method,  even  though  the  observer  can 
not  see  the  head  of  the  tack  in  the  stake. 
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10— Pipe  Line  Location  on  Hillside 
In  making  a  location  survey  for  a  pipe  line  along  a 
tortuous   hillside   it    often    happens   that   the   distance 
between  two  P.I.'s  is  so  short  that  a  reverse  curve  must 
be  used.     Make  both  curves  of  equal  radii, 
so  that  the  pipe  will  have  the  least  curva- 
ture.    The   following  simple   formula  will 
solve  the  curve,  Fig.  4: 


D  cot  is. 


rp    _  U   cot  ^Sj 

~  cot  i:i,  -f  cot  iA,  R  =  r  cot  ^A, 

In  locating  a  flume  line  around  a  winding  hillside  it 
IS  economical  to  build  the  flume  as  close  to  the  convex 
!l  u  ,1  ^!  possible,  and  in  extreme  cases  even  cutting 
the  hillside  and  building  the  flume  on  mudsills.  Where 
the  contour  is  concave  build  the  flume  well  out  so  as  to 
give  the  trestle  its  maximum  height 

f>,?\^''f''?,1  ^'■?*'^  ^^'^^^  'h°"^'^  be  approximately 
that  which  will  make  the  total  cost  of  the  line  the  leSt 
Such  a  procedure  will  make  the  flume  of  such  length 
that  any  change  in  the  flume  location  would  increase 
Its  total  cost.  To  locate  such  a  line  measure  the  ex- 
ternal distance  from  the  P.I.'s  of  the  trial  line  and 
b>  level  ascertain  the  height  of  the  trestle  at  that  point. 
Hy  reference  to  previously  prepared  tables  of  cost  for 
various  trestle  heights  the  economic  e.xternal  distance 
can  be  computed.  u'otauce 


9— Measuring  E.xcavated  Prisms 
In  measuring  up  the  excavated  prisms  in  small  canals 
pit-.      TV,"""!  ^\'^''^^  by  making  a  template,  as  in 
i-ig.  .i.     The  template  should   be  constructed  of  light 


p.  e  str.ps    ,he  shape  being  that  of  the  prism  cros.s- 

V  dc.,1      ,th  slots  M,  whuh  can  be  place,!  a  standnr,!  Lvel 
rod.     RemlmK.M  ,.,.„  1h>  ,aken  ..n  the  rod  for  gr.ul.-   and 

01  the  pri.sm  cro««-«ection  can  be  accuratelv  rho.kod 


To  Lay  Off  Degrees  With  Steel  Square 
By  .James  I.  Burr 

Written  for  Engineering  aud  Mining  Journal 

To  lay  off  degrees  with  the  steel  square:  From  a  table 

u  inrtr^   Tl  ^'^^^^''S^^"^   °f  the  angle  required 
UMng  the  first  three  figures  from  the  left  and  calling 
them   so   many   sixty-fourths   of  an    inch.     Tables  of 
natural   tangents  are  usually  calculated   to   the  Sius 
uni  .  and  are  therefore  decimal  fractions.    Multipireach 
by  1  000  thereby  obtaining  whole  numbers.    S  exani 
pie  let  It  be  required  to  lay  ofl^  an  angle  of  10  deg    the 
natural  tangent  of  which  is  0.17G.S27.    Multiplying  thi' 
havim  :'t^'''f^-     I^'-a.ding  the   Emf/w 
we  hVvl   i'"    '"   T^  ^^'  ^^'''''  •'^ixty-fourths  of  an  in,  1, 
we  have   V."    or  2f  in.   The  radius  1  treated  in  like  nnn- 
ner  makes  ^^V    orl55  in.  Now  take  2nn.on  the  lolun  o 

tne  angle  10  deg.  and  consequently  the  tongue  gives  00 
deg.  less  10  deg..  or  80  deg.  Mie  gu.s  Jo 

Material  for  Mine  Fireproofing 
The  practical  value  of  ccn,ent   in   mine  tiroproofing 

;■  tlb li  h;"  wh  "^  r'7  """  ""^'  ^^^p--'^^  -  -^" 

hit  can  t  ro,T  "^'V'""'  ""'^  '^'^^'^'P-  "f'"^"-  "i«t«"'al« 
uiv  uihI  tT"'  '''"•'"•'  """  ^'  "ti'-zed  to  good 
m  ne  "nl  "•  "  '""""'^  "^  "^^^^^'^^  cement  on 
mine  mbors  ,s  reported  to  be  an  eflirict  and  chean 
proter  ,o„  „g,.i„st  fire,  particulnrlv  under  climatic  an! 
oporating  conditions  in  which  timbers  ...nd  oIlTer  wood 
"o.k  beeome  highly  inflammnblo  and  -.u-c  expensive  to 
oplace.  There  i.s  in  this  now  npplioitio,,  of  some  of 
H  c,u.„py  nnned  minerals  a  promising  tleld  for  ex- 
tHTimentation. 
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Byproduct  Expansion  in  Non-Metallic 
Mineral  Industries* 


By  Oliver  Bowles 

U.  S.  Geological  Survey 


IN  MANY  of  the  non-metallic  mineral  industries  the 
waste  incidental  to  producing  operations  is  so  great 
that  the  expense  of  handling  it  is  an  important  item 
in  the  production  cost,  so  that  the  utilization  of  waste  or 
byproducts  is  receiving  unusual  attention  at  present. 
The  most  obvious  advantages  of  such  utilization  are: 
(1)  Conservation  of  mineral  resources;  (2)  the  re- 
moval of  waste  heaps  that  in  many  places  obstruci 
development;  (3)  manufacture  of  new  and  useful  prod- 
ucts; (4)  reduction  of  production  costs  through  elimi- 
nation of  a  large  part  of  the  item  of  waste-disposal 
expense.  In  many  industries  there  is  keen  competition 
between  producers  of  various  products  used  for  the 
same  purpose,  so  that  advantage  will  accrue  to  the 
manufacturer  who  is  able  to  reduce  his  production  costs. 

The  recent  development  of  various  types  of  artificial 
roofing  has  adversely  affected  the  slate  industry;  but 
if  by  the  development  of  byproducts  the  cost  of  slate 
production  could  be  materially  reduced,  this  industry 
might  be  able  to  compete  successfully  with  substitute 
products.  In  the  slate  industry,  the  proportion  of 
waste  is  remarkably  high,  in  some  places  exceeding  90 
per  cent  of  gross  production.  The  North  Wales  De- 
velopment Co..  Ltd.,  of  Bethesda,  Wales,  has  developed 
a  series  of  waste  slate  byproducts  that  promise  to  utilize 
profitably  the  great  volume  of  waste  material  in  that 
region.  The  waste  is  said  to  have  been  used  satis- 
factorily for  the  manufacture  of  pottery  and  tiles, 
samples  of  which  are  on  exhibition  at  the  company's 
office.  Waste  slate  is  also  pulverized  and  graded  in 
powdered  form  from  20  to  200  mesh  or  finer;  the  finest 
powder  is  air  floated  and  collected  with  a  Sturtevant 
fan  dust  collector.  This  dust  is  marketed  under  the 
trade  name  of  "Myrtox,"  and  is  used  chiefly  as  a  filler 
in  abrasive  soaps,  rubber,  asphalt,  paint,  flooring  and 
similar  applications.  The  most  important  byproduct  is 
brick,  whose  production  is  about  10,000  per  day. 

During  1920,  the  Bureau  of  Mines  conducted  an 
inquiry  with  reference  to  the  development  of  slate  by- 
product industries  in  this  country.  Many  samples  of 
slate  flour  were  sent  to  prospective  users  for  laboratory 
tests,  and  reports  received  so  far  indicate  that  it  can  be 
used  to  advantage  as  a  filler  in  asphalt-road  mixtures, 
molded  rubt.rr  goods,  and  other  products. 

In  the  giswiti-  industry  there  i.^  considerable  waste, 
particularly  in  monumental  granite  areas,  where  the 
proportion  of  waste  is  almost  as  high  as  in  slate  quar- 
ries. As  crushed  granite  is  an  excellent  road  material, 
the  enlarged  proj'ram  of  highway  construction  offers  a 
promising  outlet.  In  the  St.  Cloud  granite  district  of 
Minnesota,  a  large  crushing  plant  has  been  built  to 
utilize  for  state  highway  construction  the  tremendous 
waste  heaps  in  that  localily.  It  is  reported  that  in 
Vermont,  crushed  granite  is  mixed  with  lime,  molded, 
and  hardened  by  pressure  into  bricks,  which  are  similar 
to  sand-lime  brick  and  arf  said  to  be  excellent  for 
structural  purposes.  Much  of  the  waste  in  monumental 
granite  districts  could  be  utilized  in  the  manufacture 

•Abstracted  from  tli<;  Tratuactions  of  the  AiniTleun  Inntltuti' 
of  MInInK  and  MctallurBlcal  KnKlncom. 


of  building  and  paving  blocks ;  many  granite  masses 
containing  defects  that  i-ender  them  unfit  for  monu- 
ments would  be  good  material  for  structural  u.ses  or 
street  paving. 

In  the  mica  industry,  waste  is  utilized  in  the  manu- 
facture of  ground  mica.  There  is,  however,  the  possi- 
bility of  byproduct  development  in  the  mining  process. 
Mica  occurs  in  pegmatites,  which  consist  chiefly  of 
feldspar  and  quartz;  possibly  much  of  this  feldspar 
could  be  utilized  in  the  ceramic  industries.  Where  the 
feldspar  is  intimately  associated  with  the  quartz,  the 
two  minerals  might  be  pulverized  together,  forming  a 
material  similar  to  the  English  "Cornwall  stone";  in  any 
event  a  considerable  percentage  of  quartz  is  permissible 
in  commercial  feldspar.  The  fact  that  certain  mines 
in  North  Carolina  formerly  worked  for  feldspar  are 
now  worked  for  mica  indicates  the  feasibility  of  operat- 
ing the  mines  for  the  twofold  purpose  of  producing 
mica  and  feldspar. 

Waste  marble  is  used  to  some  extent  for  riprap,  for 
terrazzo  flooring,  and  for  agricultural  purposes.  The 
latter  use  could  be  greatly  extended.  Marble  waste  is 
also  pulverized  and  sold  as  marble  flour.  For  certain 
purposes,  this  has  been  successfully  substituted  for 
imported  whiting.  In  an  attempt  to  discover  profitable 
uses  for  small  pieces  of  marble,  two  companies,  inde- 
pendently, have  recently  experimented  with  a  process 
of  facing  concrete  blocks  with  small  slabs  of  marble. 

In  many  limestone  centers,  there  is  a  great  waste  of 
screenings  or  other  unsuitable  stone  that  could  be  util- 
ized for  agricultural  purposes.  A  large  part  of  the 
price  paid  by  the  farmer  for  agricultural  limestone  is 
for  the  freight  charges.  A  map  showing  the  potential 
sources  of  supply  of  byproduct  agricultural  limestone 
and  their  relation  to  land  areas  in  need  of  lime  treat- 
ment would  indicate  the  most  convenient  .source  of 
supply  from  which  ground  limestone  could  be  obtained 
at  a  minimum  transportation  expense.  A  fluorspar  com- 
pany, in  Illinois,  recovers  calcite  from  the  jig  tailings 
and  pulverizes  it  for  agricultural  limestone. 

In  the  talc  industry,  waste  could  be  utilized  by  manu- 
facturing a  greater  variety  of  products  at  individual 
plants,  for  thus  material  that  is  unsuitable  for  one  use 
may  be  utilized  for  another.  Though  nearly  all  the 
off-color  and  impure  talc  now  mined  in  the  United 
States  is  wasted,  in  South  Africa  and  Germany  such 
materials  are  manufactured  into  special  products,  which 
have  found  a  ready  market. 

These  examples  of  possible  or  actual  byproduct  utili- 
zation in  the  non-mntallic  mineral  field  indicate  the 
possibility  of  a  much  wider  development  of  such  enter- 
prises. Undoubtedly  mineral  producers  are  awakening 
to  the  fact  that,  with  present  high  costs  of  labor  and 
equipment,  as  small  ;(  proportion  as  possible  of  the 
materials  produced  should  be  thrown  on  the  dump  and 
abandoned.  Producers  are  beginning  to  realize  the 
great  need  of  more  energetic  investigation  and  experi- 
mentation, and  the  more  progressive  companies  are 
ready  to  co-operate  heartily  with  any  reputable  agency 
attempting  a  solution  of  their  byproduct  problems. 
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Petroleum  and  Asphalt  in  Venezuela* — II 

By  Arthur  H.  Kedfield 

Written  for  Engineering  and  Mining  Journal 


THE  PARIA  DISTRICT  comprises  the  coastal  belt 
of  the  Gulf  of  Paria  from  the  northern  part  of 
the  Orinoco  delta  to  the  Peninsula  of  Paria,  an 
area  roughly  seventy  miles  long  and  thirty  miles  wide. 
To  this  may  be  added  the  coastal  belt  and  outlying 
islands  from  the  Peninsula  of  Paria  as  far  west  as 
Barcelona,  where  oil  seepages  occur  in  local  areas. 

The  oldest  rocks  exposed  in  the  Paria  district  are 
the  pre-Cambrian  gneisses  and  schists  which  form  the 
backbone  of  the  Peninsula  of  Paria.  In  the  metamor- 
phosed sediments  which  accompany  these  a  few  Ordovi- 
cian  fossils  have  been  found;  but  in  general  the  oldest 
determinable  rocks  of  this  district  are  Cretaceous. 

In  the  Paria  district  the  Lower  Cretaceous  begins 
near  Cumanacoa  with  a  thin-bedded  dark-blue  limestone 
accompanied  by  a  black,  thin-bedded  quartz-schist. 
Above  this  formation  is  a  gray  limestone,  succeeded  by 
a  bluish  limestone,  similar  to  the  Barbacoas  limestone 
of  the  Maracaibo  district.  The  oldest  beds  of  this 
limestone  alternate  with  a  dark  shale,  and,  more  rarely, 
with  red  sandstones.  Sandstones  are  indeed  rare  in 
the  Lower  Cretaceous;  their  place  is  taken  largely  by 
dark  quartz-schists.  The  clayey  rocks  are  not  as  abun- 
dant as  the  limestones  and  quartzose  rocks.  They  lie 
in  some  places  as  hard,  dark,  schistose  rocks  in  alter- 
nation with  the  limestones  and  quartz-schists  of  the 
Lower  Cretaceous,  and  in  places  in  the  form  of  yellow- 
i.sh  beds  between  the  limestones  on  the  contact  between 
the  Lower  and  Upper  Cretaceous. 

A  series  of  yellow  calc-.schists  follows,  alternating 
with  marl,  slates,  and  clay  shales.  Upon  this  series 
rest  blue-gray  cavernous  limestones  (compact  and 
uniformly  blue  in  the  mountains  of  Cumana),  identi- 
fied by  thin  fossils  as  Upper  Cretaceous,  in  alternation 
with  white  micaceous  sandstones  which  contain  no 
fossils.  The  sandstones,  colored  red  or  reddish-brown 
where  they  outcrop  at  the  surface,  increase  in  thick- 
ness toward  the  upper  part  of  the  group.  Alternating 
with  the  most  recent  beds  of  the  sandstones  are  red 
or  brown-spotted  clay  or  marl  shales,  which  cleave  into 
parallelopipedal  fragments.  In  the  neighborhood  of  the 
shales,    the   limestones   cleave   more   readily. 

The  [)i)st-('retaceous  formations,  which  occupy  the 
llanos  from  Aragua,  I'unceres,  and  Pilar  southward  to 
the  Orinoco  and  eastward  to  the  ocean,  as  well  as  in 
small  coastal  areas  near  Cumani'i  and  Araya,  have  not 
been  differentiated  with  certainty.  These  formations, 
overlying  the  Cretaceous  unconformably,  are  correlated 
by  Wall  with  the  Newer  Parian  group  of  Trinidad, 
which  ranges  from  the  early  Tertiary  possii)ly  into  the 
(iualcrnary.  A  dominantly  calcareous  series,  corre- 
Hponding  to  the  Tamana  and   lower  series    (  iMuene  to 

•I'lirt  I  (if  "IVIrnliMim  iiiiil  Axiiliiill  Iti  Vi'iii-iui'ln"  ipin'iiri'il  In 
K<'b.  19  Ihhuc  <>r  Kni/inirrinu  and  iUinirii;  Journal.  I  ul'llxlwd  by 
|i<<riiiliiiili>n  (pf  the    l>lr<-<tor,   V.   .s.   Urolnglrnl  SiirviM 


Miocene?)  of  the  Newer  Parian,  has  been  recognized 
in  the  coastal  areas  near  Cumana  and  in  the  Penin- 
sula of  Araya.  The  llano  region,  however,  of  Monagas, 
eastern  Sucre,  and  the  Territory  of  Delta-Amacuro,  is 
occupied  by  beds  apparently  equivalent  to  the  Caroni 
(Miocene?)  and  the  Moruga  (Pliocene-Pleistocene?) 
series  of  the  Newer  Parian.  These  consist  prevail- 
ingly of  conglomerates  with  a  ferruginous  cement, 
coarse  and  fine  sandstones,  shales,  and  loose  sands,  with 
carbonaceous  members. 

Still  less  is  known  of  the  tectonics  of  the  Paria  dis- 
trict than  of  its  stratigraphy.  There  have  been  observed 
in  the  Cretaceous  rocks  a  number  of  minor  anticlinal 
and  synclinal  folds,  whose  bearing  is  in  conformity 
with  the  general  strike  of  the  series;  namely,  about 
N.  67  deg.  E.  In  the  Guanoco  area  the  strike  of  the 
strata  was  assumed  by  Sievers  as  N.  75  deg.  E.  An 
anticline  is  known  to  occur  at  Guanoco.  Nothing  fur- 
ther, however,  is  reported  as  to  the  geologic  structure 
of  the  area. 

Indications  of  Oil  and  Asphalt 

Bermudez  Lake — The  most  striking  evidence  of  the 
occurrence  of  petroliferous  formations  in  eastern 
Venezuela  is  the  famous  Bermudez  asphalt  lake,  situ- 
ated near  the  town  of  Guanoco,  three  miles  above  the 
confluence  of  the  Guanoco  and  San  Juan  rivers.  The 
lake  is  twenty-five  miles  from  the  Gulf  of  Paria  and 
105  miles  due  west  of  the  equally  renowned  Pitch 
Lake  on  the  island  of  Trinidad. 

The  Bermudez  Lake  is  formed  by  the  overflow  of 
several  oil  springs  on  a  swamp.  It  is  about  1,110  acres 
in  extent,  and  varies  from  1.9  ft.  in  thinner  parts  to' 
20  ft.  in  thickness  near  the  seeps.  The  lake  is  be- 
lieved to  consist  of  the  residues  of  an  asphalt  base 
petroleum,  the  lighter  oils  having  been  distilled  away. 
The  flows  are  composed  of  alternate  layers  of  asphalt 
and  fine  sand.  Crusts  of  slag  anil  burned  asphalt  point 
to  fires  caused  by  Indians  or  by  the  natural  ignition 
of  gases  emanating  from  the  lake.  The  lake  is  over- 
grown by  jungle  and  covered  with  water.  Hlowholes 
of  gas  occasionally  occur.  Water  accompanies  them, 
frequently  rather  warm  and  highly  improv'";ited  with 
sulphuric  acid. 

The  asphalt  of  Bermudez  Lake  shows  upon  analysis 
(>•!.. ■?!•  per  cent  of  bitumen  soluble  in  carbon  disul- 
phide;  .'U)  per  cent  of  water;  2.08  per  cent  of  inorganic 
matter,  and  ',\.M  per  cent  of  organic  matter.  After 
extracting  the  water  the  remainder  gives  96  per  cent 
of  bitumen  and  2  to  5  per  cent  of  earthy  matter,  with 
a  loss  of  2  per  cent.  Ultimate  analysis  of  the  bitumen 
reveals  82.88  per  cent  of  carbon.  10.79  per  cent  of 
hydrogen.  5.87  per  cent  of  sulphur,  and  0.75  per  cent 
of  nitrogen. 
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The  Bermudez  asphalt  has  a  specific  gravity  of  1.06 
to  1.08  at  25.6  deg.  C.  (78  deg.  F.).  Its  consistency 
at  that  temperature  ranges  from  22  deg.  to  26  deg.  by 
the  Bowen  penetrometer  scale.  Its  luster  is  resinous. 
It  breaks  with  a  conehoidal  fracture,  softens  at  71  deg. 
to  77  deg.  C.  and  fuses  at  from  77  deg.  to  82  deg.  C. 

The  Bermudez  asphalt  lake  is  owned  and  exploited 
by  the  New  York  &  Bermudez  Co.,  a  subsidiary  of  the 
General  Asphalt  Co.  of  Philadelphia,  which  is  also 
owner  of  the  Pitch  Lake  of  Trinidad. 

In  extracting  the  asphalt  a  dam  of  slag  and  waste 
is  built  to  exclude  water,  and  the  water  within  the 
inclosed  area  pumped  out.  The  asphalt  is  dug  out  by 
hand  and  loaded  into  cars.  These  are  hauled  by  cable 
to  the  light  railroad,  which  conveys  it  eight  miles  to 
Guanoco.  A  refinery  with  a  capacity  of  fifty  metric 
tons  a  day  expels  the  water.  The  refined  product  is 
then  ready  to  be  exported.  The  United  States  takes 
practically  all  of  the  shipments  of  Bermudez  asphalt, 
except  occasional  small  exports  to  Trinidad. 

The  production  and  exportation  of  asphalt  by  the 
New  York  &  Bermudez  Co.  is  illustrated  by  the  follow- 
ing table: 

ASPHALT  PRODUCED  AND  EXPORTED  BY  THE 
NEW  YORK  AXD  BERMUDEZ  CO.,  1910-1919 

Production,  Exports, 
Metric  Tons         Metric  Tons 

1910..                                                                     M  32,732 

1911...                                                                   (a)  48,718 

1912..                                                                     (a)  50,050 

1913..                                                                     («)  81,231 

1914,.                                                                     (")  57,354 

1915                                                                              i.il  25,364 

1916"                                                                       47,201  44,621 

1917                                                                          52,991  48,844 

1918'                                                                         46,453  42,850 

1919!..                                                                45,932  42,459 
(a)  Nodat;i 

Minor  Indications — A  second  pitch  lake  occurs  in  the 
Pedemales  field,  at  La  Brea,  on  the  northwest  coast 
of  the  island  of  Capure.  The  lake  is  half  a  mile 
in  length  and  100  to  200  yards  across.  It  is  fed  by 
several  active  oil  springs  and  one  asphalt  cone.  About 
three-fourths  of  a  mile  south  of  the  main  deposit  are 
two  small  cones;  additional  deposits  occur  two  miles 
to  the  northeast.  Asphalt  deposits  are  also  found  on 
the  island  of  Plata,  and  at  Pedernales. 

The  Pedernales  asphalt  deposits  were  exploited  by  a 
German  firm  for  a  short  time  in  1902.  The  ruins  of 
"the  German  refinery  are  still  visible  one  mile  from 
Pedernales.  Mud  volcanoes  are  reported  near  Bermudez 
Lake  and  in  the  neighborhood  of  Maturin. 

The  Bermudez  Co.— The  New  York  &  Bermudez  Co. 
(operating  under  the  name  of  The  Bermudez  Co.),  after 
a  detailed  survey  by  ten  geologists,  selected,  in  1910, 
under  the  terms  of  its  concession,  nineteen  areas  of 
.500  hectares  i\.2''n.5  acres)  each  near  the  Bermudez 
asphalt  lake;  six  areas  on  the  Peninsula  of  Paria,  and 
four  areas  on  the  island  of  Pedernales. 

Development  began  in  1913.  Wells  had  been  drilled 
on  all  areas  by  June  of  that  year.  The  lands  on  the 
Peninsula  of  Paria  were  soon  decided  to  be  not  com- 
mercially valuable,  and  were  abandoned.  Seyen  wells, 
ranging  from  200  to  1,100  ft.  in  depth,  were  drilled 
on  Pedernales  Island.  Diflutulties  with  heaving  sands, 
soft  mud,  and  gas  pressure  necessitated  several  changes 
in  the  method  of  drilling.  Traces  of  oil  were  found, 
but  none  in  commercial  quantity.  Four  areas  in  the 
Pedernalfes  field  were  renounced  to  the  Venezuelan 
government  in  March,  1918;  nine  others  were  retained 
for  exploration. 


Several  wells  were  sunk  in  the  Guanoco  area,  near 
Bermudez  Lake,  ranging  in  depth  from  200  to  4,200  ft. 
In  some  a  heavy  oil  of  1.020  specific  gravity,  almost 
an  asphalt,  was  found.  Such  an  oil  would  have  to  be 
heated  in  order  to  be  pumped.  No  oil  of  commercial 
value  was  obtained.  Much  geologic  investigation  was 
done  to  find  the  oil,  which  was  believed  to  exist  here 
in  large  quantities.  The  World  War,  with  the  con- 
sequent difficulties  of  obtaining  necessary  supplies, 
halted  operations  during  the  war  period.  No  new  wells 
were  drilled  in  the  Guanoco  field  during  1919. 

All  three  regions  exploited  by  the  New  York  & 
Bermudez  Co.  lie  in  swamps.  Portable  tracks  have  to 
be  laid  on  trestles.  The  field  camps  have  been  found 
to  be  unhealthful;  there  has  been  much  malarial  fever. 
The  headquarters  of  the  company  in  this  region  owe 
their  comparative  salubrity  to  their  location  upon  a 
group  of  hills. 

The  Caribbean  Petroleum  Co. — The  Caribbean  Petro- 
leum Co.  has  been  drilling  in  the  Chapapotal  field, 
fourteen  miles  northwest  of  Maturin,  in  the  State  of 
Monagas,  near  Chaguaramal,  and  in  the  Guanipa  field. 
A  road  was  built  in  1917  from  the  Maturin-Aragua 
highway  to  Chapapotal,  and  a  camp  established.  The 
field  headquarters  of  the  company  are  at  Guanoco.  TVvo 
wells  were  drilled  in  1918  in  the  Chapapotal  field.  The 
first  was  abandoned  at  a  depth  of  208  ft.  after  an 
accident.  The  second  was  carried  to  a  depth  of  3,231  ft. 
Asphalt  was  encountered  but  no  fluid  oil  in  commercial 
quantity.  The  exploration  work  was  nearly  completed 
at  the  end  of  1919,  with  results  that  do  not  appear 
to  indicate  a  commercial  value  for  the  deposits. 

The  Guanipa  field  lies  along  the  Guanipa  River,  in 
the  district  of  Maturin,  State  of  Monagas.  During 
1917  the  area  was  explored,  a  camp  established,  and 
preparations  were  made  for  the  development  of  the 
field.  Two  wells  were  drilled  in  the  Guanipa  field  in 
1918.  The  first  had  to  be  abandoned  at  a  depth  of  950 
ft.,  because  of  an  accident  to  the  drill.  The  second  well 
was  drilled  without  obtaining  oil. 
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Dominion  government  has  followed  our  lead  and  de- 
clared a  reserve  on  the  Fort  Norman  oil  lands.  Except 
that  they  waited  two  years  while  we  acted,  the  Domin- 
ion government  has  done  exactly  as  we  did." 


British  Columbia  Oil  Lands  Not  To  Be 

Exploited  by  Speculators 

Special  Correspondence 

The  Dominion  government  has  given  notice  of  the 
declaration  of  a  reserve  on  lands  in  the  neighborhood 
of  Fort  Norman,  Yukon  Territory,  that  may  be  pre- 
sumed to  carry  oil.  This  will  pi'obabiy  have  the  effect 
of  discouraging  the  many  prospectors  and  oi)iiortiinists 
who  were  planning  to  journey  to  the  Canadian-  north- 
land  next  summer.  However,  there  is  no  doubt  that 
there  will  be  a  considerable  rush  to  the  district,  where 
oil  was  found  V)y  representatives  of  the  Imperial  Oil  Co., 
notwithstanding  the  government's  mandate,  and  ar- 
rangements already  are  being  made  by  transportation 
companies  for  the  accommodation  of  those  desiring  to 
make  the  trip. 

Premier  (Miver,  of  British  Columbia,  points  with  some 
Hatisfaction  to  the  action  of  the  federal  administration 
as  a  vindication  of  his  policy.     Recently  he  said: 

"My  policy  is  to  hold  these  lands  (the  oil-bearing 
lands  of  the  Peace  River  District,  B.  C.)  and  their 
wealth  for  the  benefit  of  the  whole  province  and  not 
to  hand  them  over  to  speculative  exploiters.  And  the 
crowning  piece  of  approval  of  our  policy  is  contained 
in  this  evening's  iiapers,  where  you  may  rc;id  that  the 


Casing  Wells  in  the  Salt  Creek  Field 

Recommendations  as  to  the  best  methods  for  casing 
wells  being  drilled  in  the  Second  Wall  Creek  sand,  in 
the  Salt  Creek  field  of  Wyoming,  and  for  the  drilling 
of  wells  in  the  First  Wall  Creek  sand  of  the  same  field, 
were  agreed  upon  at  a  meeting  recently  held  at  the 
office  of  F.  B.  Tough,  Government  Supervisor  of  Oil  and 
Gas  Operations,  Denver,  Col. 

In  drilling  wells  in  the  proved  area  of  the  Salt  Creek 
field  there  was  a  chance  of  encountering  production  in 
the  shale  crevices  at  depths  ranging  from  200  to  1,200 
ft.,  and  for  this  reason,  as  well  as  for  mechanical  con- 
venience, it  was  necessary  to  cement  a  conductor  casing 
at  about  80  feet  below  the  surface,  using  about  ten  to 
twenty  sacks  of  cement.  In  view  of  the  shallow  depth 
and  small  amount  of  water,  if  any,  to  be  shut  off  by  this 
string,  it  is  not  customary  to  allow  more  than  twenty- 
four  hours  for  the  cement  to  set.  Of  course  for  such 
a  short  time  the  cement  should  be  placed  in  as  thick  a 
mixture  as  possible.  The  casing  is  to  be  screw  pipe  in 
good  serviceable  condition.  Commonly,  this  string  is 
10  in.,  but  not  necessarily  so. 

A  smaller  string  of  pipe  is  then  carried  through  the 
First  Wall  Creek  sand  and  approximately  forty  feet 
into  the  firm  shale  below,  at  which  point  it  is  cemented 
with  sufficient  neat  cement  mixture  to  extend  well  above 
the  First  Wall  Creek  sand.  The  quantity  of  cement 
required  for  this  operation  varies  with  respect  to  the 
size  of  casing,  the  size  of  hole  in  which  it  is  set,  whether 
or  not  caving  strata  has  been  penetrated,  and  other 
operating  factors.  An  exact  computation  of  the  amount 
of  cement  to  be  used  is  often  impossible  and  an  estimate 
must  suffice.  This  estimate  should  allow  a  good  margin 
of  safety,  so  as  to  be  sure  that  the  cement  is  forced  well 
above  the  First  Wall  Creek  sand.  To  facilitate  these 
estimates  the  U.  S.  Bureau  of  Mines  has  prepared  a 
table  showing  the  number  of  linear  feet  filled  by  one 
sack  of  cement  when  set  in  the  annular  space  outside 
various  sizes  of  casing  in  various  sizes  of  hole.  For 
cementing  8i-in.  casing  forty  feet  below  the  First  Wall 
Creek  sand,  fifty  sacks  of  cement  are  frequenty  used. 

It  was  generally  conceded  that,  owing  to  the  chances 
of  encountering  shale-oil  production,  a  string  of  80  ft. 
of  screw  pipe  in  good  serviceable  condition  should  be 
cemented,  in  the  case  of  first  sand  wells  as  well  as  those 
drilled  for  the  second  sand.  Considerable  discussion 
ensued  as  to  the  best  method  for  preventing  loss  of  oil 
and  gas  into  the  shale  below  the  80-ft.  casing  point  and 
above  the  First  Wall  Creek  cap  rock  on  which  another 
string  of  pipe  was  to  be  seated.  This  discussion  arose 
in  view  of  the  fact  that  in  numerous  operations  the 
string  of  casings  set  or  supposed  to  have  been  .set  on 
or  near  the  cap  rock  of  the  first  sand  failed  to  prevent 
the  pa.ssage  of  oil  and  gas  into  the  overlying  shale,  and 
in  some  instances  through  it  to  the  surface  at  points 
two  or  three  hundred  feet  distant  from  the  nearest  well. 

As  no  new  wells  are  now  being  drilled  to  produce 
from  the  First  Wall  Creek,  the  question  of  properly 
seating  the  inner  string  for  first -.sand  wells  wa-s  left 
open  for  further  consideration,  and  those  interested 
were  requested  to  communicate  their  views  to  the  Gov- 
ornmiMit    Supervisor  of  Oil  and  Gas  Operations. 
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Book  Reviews 


Geology  of  Petroleum.  By  William  Har- 
vey Emmons.  Cloth;  6x9;  pp. 
624,  254  maps  and  illustrations. 
McGraw-Hill  Book  Co.,  New  York. 
Price,  $6. 
This    comprehensive   treatise    on    the 

world's  petroleum  is  one  which  will  be 

gladly  welcomed  by  the  student  and  the     of   some   philologist,   who   might  purge 

practical   geologist.     The   thoroughness    them  of  their  careless  handling  of  the 

of  the  author  is  evident  to  any  one  who     Greek  and  Latin. 


In  the  chapter  on  petroliferous  prov- 
inces, the  writer  properly  points  out 
that  the  conception  is  analogous  to  that 
of  petrographic  provinces  and  metal- 
logenic  provinces.  It  is:  therefore  why 
the  -graphic,  -genie,  and  -ferous  for  one 
conception?  The  endings  all  have  dif- 
ferent meanings:  and  the  natural 
thought  is  that  a  committee  of  three 
geologists,  rock-,  ore-,  and  oil-,  might 
well   make   a  pilgrimage  to   the   shrine 


I'eads  its  pages;  and  the  reader  will 
welcome  the  detailed  yet  balanced  pre- 
sentation of  a  great  array  of  carefully 
selected  facts. 

The  first  chapter  is  introductory  to 
the  general  subject,  and  touches  briefly 
on  occurrence,  uses,  and  geographic 
and  geologic  distribution.  The  second 
chapter  treats  of  surface  indications  of 
petroleum,  such  as  oil  seeps,  bituminous 
material,  gas,  mud  volcanoes  and  dikes, 
and  oil  shales.  A  brief  chapter  ex- 
pounds the  subject  of  openings  in 
rocks;  another,  the  character  of  rocks 
containing  such  openings  (reservoir 
rocks);  following  is  a  chapter  dealing 
with  the  origin  of  petroleum  and  nat- 
ural gas  from  organic  matter,  and 
another  discussing  the  principles  of 
petroleum     accumulation     in     quantity. 


J.  E.  S. 

Stones  and  Quarries.  By  J.  Allen  Howe. 
Cloth;  4i  X  7;  pp.  137;  36  illus. 
Isaac  Pitman  &  Sons,  New  York. 
Price,  $1. 
This  recent  addition  to  Pitman's 
"Common  Commodities  and  Industries" 
series  includes  in  its  introductory  part 
a  brief  history  of  stone  working,  a 
description  of  the  common  rock-form- 
ing minerals,  and  the  classification  of 
rocks.  Chapters  are  devoted  to  the  origin, 
occurrence,  and  varieties  of  limestone, 
sandstone,  slate,  marble,  granite,  and 
other  igneous  rocks.  The  final  chapters 
deal  with  the  application  of  stone  to 
various  uses,  and  the  method  and  equip- 
ment employed  in  quarrying  and  pre- 
paring stone  for  market.  When  so 
The  structural  features  of  oil  and  gas  small  a  book  is  devoted  to  so  broad  a 
reservoirs  are  specifically  considered.  subject,  it  must  of  necessity  constitute 
The  second  part  of  the  book  is  de-  an  outline  only,  but  the  author  has 
voted  to  examining  in  appropriate  de-  covered  the  field  as  fully  as  seems  pos- 
tail  the  oil  fields  of  the  world,  giving  sible  in  the  space  at  his  disposal.  As 
their  structural  and  chemical  peculiar-     a  subject  having  many  ramifications  is 


ities,  and  their  geologic  occurrence 

In  North  America,  the  various  oil 
fields,  from  the  Appalachian  to  the 
Pacific  Coast,  are  summarized  in  dif- 
ferent chapters;  and  the  work  then 
reviews  the  fields  of  Europe,  Asia, 
Oceania,  the  Caribbean  Islands,  and 
South  America,  in  the  order  named. 
The  book  is  well  illustrated,  and  full 
of  interesting  data.  It  will  not  fail  of 
appreciation. 

As  a  review  is  supposed  to  criticise, 
if  need  he,  a  question  might  be  raised 
as  to  the  arrangement  of  chapters, 
which  appears  a  little  haphazard.  In 
the  geographical  section,  for  example, 
it  might  be  thought  that  the  Caribbean 
Islands,  and  then  South  America,  might 
follow  Mexico,  instead  of  having  Eu- 
rope, Asia  and  Oceania  interjected. 
Similarly,  in  the  first  part  of  the  book 
(which  might  well  be  so  designated, 
to  separate  it  from  the  descriptive 
latter  part)  we  miKht  suggest  that 
the  present  chapter,  could  well  be 
rearranged  as  follow-;:  I,  VI,  VII, 
XIV,  IV,  XII,  IX,  III,  V,  X,  XI,  II, 
VIII,  XIII — which  would  airange  the 
chapter  heads  as  follows:  (A)  Intro- 
duction, Properties  of  Oil  and  Gas, 
Origin,  Petroliferous  Provinces,  Asso- 
ciation of  Petroleum  and  Salt  Water, 
Metamorphism  of  Petroleum;    (B)    Ac 


treated  with  brevity,  it  is  regrettable 
that  a  more  complete  bibliography  was 
not  added,  thus  directing  the  reader  to 
sources  of  more  detailed  information. 
The  book  is  of  English  publication. 
O.  B. 


Technical  Papers 


Western  Australia — The  annual  re- 
port of  the  Department  of  Mines  of 
Western  Australia  for  1919  is  now 
available  on  application  to  the  Depart- 
ment at  Perth. 

Geological  Survey  —  The  annual  re- 
port of  the  director  of  the  U.  S.  Geo- 
logical Survey  for  the  year  ended  June 
30,  1920,  is  now  available,  and  may  be 
had  on  application  to  the  Survey  at 
Washington. 

Idaho  —  The  Twenty-second  Annual 
Report  on  the  Mining  Industry  of  Idaho 
for  the  year  1920  has  been  issued.  It 
is  a  pamphlet  of  twenty-four  pages  and 
may  be  obtained  on  request  to  Robert 
N.  Bell,  State  Mine  Inspector,  Boise, 
Idaho. 

South  African  Limestone — Geological 
Survey  Memoir  No.  11  is  entitled  "The 
cumulation  of  Petroleum,  Openings  in  Limestone  Resources  of  the  Union." 
Rocks,  Reservoir  Rocks,  Structural  Vol.  II  is  at  hand,  describing  the  lime- 
Features  of  Reservoirs,  Deformation  of  stones  of  Natal,  Cape,  and  Orange  Free 
Petroliferous  Strata;  (C)  Surface  In-  State  provinces.  Price,  5s.  from  the 
dications  of  Petroleum,  Maps  and  Logs,  Geological  Survey,  Pretoria,  South 
Gas  Pressure,  and  Oil  Recovery.  Africa. 


Stenches  as  Mine  Warnings — The  U. 

S.  Bureau  of  Mines  has  issued  Techni- 
cal Paper  267,  supplementing  No.  244, 
giving  further  information  on  the  prop- 
erties of  chemicals  used  as  stenches. 
It  may  be  obtained  for  5c.  on  applica- 
tion to  the  Superintendent  of  Docu- 
ments, Washington,  D.  C. 

Cyaniding — U.  S.  Bureau  of  Mines 
Reports  of  Investigations  No.  2,205  (ob- 
tainable on  request  to  the  Bureau  at 
Washington)  gives  the  results  of  the 
cyanide  treatment  of  amalgamation 
tailings.  The  cost  of  erection  and  oper- 
ation of  a  small  plant  is  detailed  and 
a  flow  sheet  is  presented  for  the  solu- 
tion of  the  given  problem. 

Mine  Safety  Orders — A  bulletin  of 
mine  safety  orders,  efl'ective  Jan.  1, 
1921,  in  the  mines  of  California,  has 
been  issued  by  the  Industrial  Accident 
Commission  of  California.  The  safety 
orders  were  revised  at  a  public  hearing 
on  Aug.  17,  1920.  They  are  worthy  of 
study  by  mining  engineers.  The  book- 
let can  be  obtained  fi-om  the  commis- 
sion at  525  Market  St.,  San  Francisco, 
Cal. 

Manganese  Ores — Part  I  of  U.  S. 
Geological  Survey  Bulletin  No.  710 
(248  pages,  free  from  the  Survey, 
Washington,  D.  C.)  "Contributions  to 
Economic  Geology,"  is  principally  de- 
voted to  deposits  of  manganese  ores  in 
New  Mexico,  Costa  Rica,  Panama,  Ari- 
zona, California  and  Nevada.  Thirty- 
six  pages  are  given  to  zinc-lead  and 
antimony  ores  in  the  Pine  Creek  dis- 
trict of  Idaho. 

Cementation  in  Mining — In  the  Pro- 
ceedings of  the  South  Wales  Institute 
of  Engineers  issued  Jan.  21,  1921  (price 
10s.  from  the  Institute,  Park  Place, 
Cardiff,  Wales)  fifty-six  pages  are  de- 
voted to  a  paper  by  H.  F.  Ball,  entitled 
"The  Application  of  Cementation  to 
Mining."  The  paper  is  well  illustrated 
and  describes  in  a  complete  manner  the 
use  of  cement  as  a  means  of  sealing 
off  water  in  mining  operations  in  fis- 
sured ground. 

Properties  of  Crude  Oils— The  U.  S. 
Bureau  of  Mines  in  its  Reports  of  In- 
vestigations, Serial  No.  2,202,  gives 
data  showing  the  properties  of  typical 
crude  petroleum  samples  from  New 
York,  Pennsylvania,  West  Virginia, 
Kentucky,  Ohio,  Indiana,  and  Illinois. 
For  purposes  of  comparison,  figures  for 
a  few  samples  from  several  other  states 
are  included.  The  report  covers  forty- 
seven  mimeographed  pages  and  may  be 
obtained  upon  request. 

Iron  and  Steel — The  U.  S.  Geological 
Survey  has  issued  Bulletin  No.  703, 
"The  Iron  and  Associated  Industries  of 
Lorraine,  the  Sarre  District,  Luxem- 
burg and  Belgium,"  by  Alfred  H. 
Brooks  and  Morris  F.  LaCroix.  The 
publication  makes  a  complete  survey 
of  pre-war  conditions  in  the  iron  and 
steel  industry  in  France,  Germany,  and 
Belgium.  A  preliminary  summary  of 
the  subjects,  prepared  by  Mr.  Brooks, 
appearcil  in  Engineering  and  Mining 
.Journal  of  May  8,  1920 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND   REPORTS 


Industry's  Need  for  Research  Is 

Expounded  Before  Engineers 

Of  National  Council 

Benefits   to   the   Makers   of   Explosives. 
Nickel.     Copper,     and     Steel.     Em- 
phasized  at   Meeting    in    New- 
York  City. 

Some  benefits  to  industry  resulting 
from  research  scientifically  conducted 
were  interestingly  stated  by  Dr.  Charles 
L.  Reese,  chemical  director,  E.  I.  du 
Pont  de  Nemours  &  Co.,  and  Mr.  A.  J. 
Wadhams,  general  superintendent,  In- 
ternational Nickel  Co.,  in  addresses  be- 
fore the  division  of  engineering  of  the 
National  Research  Council,  on  Friday, 
Feb.  4,  at  the  Engineers'  Club,  New 
York  City. 

Dr.  Reese  emphasized  the  value  to  in- 
dustries of  organized  research  in  par- 
ticular. Some  research  projects  are 
not  immediately  productive  of  finan- 
cially profitable  returns,  others  yield 
great  savings  or  large  profits  imme- 
diately. If  research  be  properly  organ- 
ized, or  conducted  on  a  co-operative 
basis  by  one  great  industry  or  a  group 
of  industries,  a  winning  average,  from 
the  accountant's  method  of  keeping 
score,  is  much  more  likely  to  be  made. 
But  organization  and  co-operation  must 
be  so  conducted  that  the  individual  re- 
search worker  feels  no  restraint. 

Mr.  Wadhams  told  of  the  hurdles  re- 
search had  to  take  successfully  to  be- 
come established  in  old  industrial 
plants.  Three  groups  particularly  re- 
quired "converting,"  the  directors,  the 
shop  superintendents,  and  the  foremen. 
Success  depends  largely  upon  the  hu- 
man qualities  of  the  research  personnel 
and  their  ability  sincerely  to  recognize 
the  value  of  the  knowledge  gained  by 
the  practical  man  in  his  experience,  as 
well  as  laboratory  knowledge. 

The  fruits  of  research  gathered  by  the 
two  corporations  represented  by  the 
speakers  are  indisputably  shown  in  the 
prosperity  and  the  great  contributions 
both  companies  were  able  to  make  to 
the  winning  of  the  war.  Their  aid 
began  with  the  Allies  long  before  Amer- 
ica participated.  The  du  Pont  company 
furnished  inconceivably  large  iiuantities 
of  explosives  to  the  Allies  and  to  the 
United  States,  and  despite  mounting 
wages  and  rising  cost  of  living  was  able 
actually  to  reduce  the  prices  of  "pow- 
der." The  International  Nickel  company 
supplied  practically  all  the  nickel  used 
by  the  Allies  and  our  army. 

Research  in  the  du  Pont  laboratories 
made  the  manufacture  of  explosives 
!<Bfe  and  further  reduced  the  chances  of 
loss  of  life  or  personal  injury  by  sub- 
stituting machines  for  hand  labor  in 
hnzardous  operations.  It  cut  the  time 
re(|uir''il     for     making    "powder"     from 


months  to  days.  It  led  to  the  produc- 
tion in  huge  quantities  of  sulphuric 
acid  and  of  materials  used  in  the  dye 
industry  but  also  essential  in  the  manu- 
facture of  explosives.  Research  made 
possible  the  elimination  of  the  great 
lead-lined  tanks  and  pipes  formerly  be- 
lieved to  be  necessary  in  acid  plants;  It 
substituted  the  cheap  and  quickly  avail- 
able iron  and  steel,  saving  the  labor  of 
thousands  of  lead  burners,  a  very 
special  type  of  skilled  labor. 

The  story  of  nickel  was  no  less  in- 
teresting. Within  the  memory  of 
middle-aged  men,  the  standing  of  nickel 
among  metals  was  hardly  above  that 
of  a  nuisance  to  the  producer  of 
copper,  especially  from  certain  ores. 
Its  chief  use  was  for  the  humbler  coins 
of  the  world.  Only  after  years  of  re- 
search and  many  disappointments  were 
discovered  economical  and  successful 
methods  for  separating  nickel  from 
copper,  and  then  no  one  knew  quite 
what  to  do  with  all  the  nickel. 

In  the  early  80's  it  was  discovered 
that  steel  alloyed  with  nickel  was  use- 
ful in  refrigerating  apparatus.  About 
that  time  a  cholera  epidemic  occurred 
in  our  Southern  States,  and  it  was  be- 
lieved at  that  time  that  the  cholera 
germ  could  not  survive  at  low  tempera- 
tures. Congress  passed  a  bill  providing 
for  the  construction  of  a  nickel-steel 
ship  in  which  a  refrigerating  apparatus 
could  be  installed  so  that  the  cholera 
victims  could  be  kept  aboard  this  ship 
under  low  temperatures.  The  attempts 
to  carry  out  this  contract  led  gradually 
to  the  large  use  of  nickel  for  alloying 
with  steel  for  many  purposes. 

Galen  H.  Clevenger,  consulting  metal- 
lurgist to  the  U.  S.  Smelting  &  Refin- 
ing Co.,  Boston,  presided  at  the  meet- 
ing of  the  division  of  engineering, 
which  was  attended  by  twenty-two 
members  and  guests.  The  division's 
work  is  directed  toward  stimulation  of 
research  in  the  industries,  bringing 
about  co-operation  in  the  acquisition  of 
new  scientific  knowledge,  and  its  dis- 
semination among  the  engineers  and 
managers  of  our  industries.  The  divi- 
sion is  supported  by  the  National  Re- 
search Council  and  by  Engineering 
Foundation. 


United  EngineerinR  Society 
Elects  Officers 

At  the  annual  meeting  of  the  Board 
of  Trustees  of  I'nited  Engineering 
Society  .Ian.  27,  the  following  persons 
were  elected  officers  of  the  Society  for 
the  ensuing  year:  President,  J.  Vipond 
Davie'<;  first  vice-president,  Calvert 
Townlcy;  second  vice-president,  W.  L. 
.Saunders;  sc-cretary.  .■\lfre<l  D.  Klinn; 
treasurer,  .loseph  Strutlicrs;  assistant 
treasurer.  (Jeorge  II.   Pegrani. 


San  Francisco  Section.  A.  I.  M.  E., 
Discusses  Institute  Finances 

Suggests   Five   Members  of  Committee 
To  Examine  and  Report  on  Pres- 
ent  and   Future   Expenses 

The  San  Francisco  section  of  the 
A.  I.  M.  E.  met  on  Feb.  7.  At  the 
meeting  the  secretary  read  the  reply 
from  the  secretary  of  the  Institute  to 
the  following  resolution  passed  by  the 
San  Francisco  section  on  Jan.  11: 

The  San  Francisco  section  is  not  entirely 
in  accord  witli  the  action  of  the  finance 
committee  of  the  Institute  in  debiting  the 
members'  accounts  with  a  charge  of  $10. 
leaving  the  pa^Tne^t  or  non-pa>-ment  of 
same  to  the  discretion  of  each  member, 
with  no  alternative  to  pay  a  lesser  amount. 
The  section  desires  to  be  advised  regard- 
ing the  necessity  for  this  action,  which 
appears  to  be  establishing  a  dangerous 
precedent. 

With  no  desire  to  criticise  the  action  of 
the  committee  in  adopting  such  course,  the 
section  respectfully  suggests  that  a  com- 
mittee be  appointed  to  examine  (and  report 
on)  the  finances  of  the  Institute  and  to 
submit  a  report  with  recommendations ; 
whereby  the  future  expenses  of  the  Insti- 
tute shall  not  exceed  its  income.  The  sec- 
tion suggests  that  tlie  committee  consist 
of  seven  members,  three  of  whom  shall  be 
thoroughly  conversant  with  editorial  and 
publication  work. 

Secretary  Stoughton's  reply  of  Jan. 
31,  stated  that  at  a  directors'  meeting 
held  in  New  York  City  on  Jan.  28, 
1921,  the  following  resolution  was 
passed: 

Appreciating  the  deep  concern  in  the 
welfare  of  the  Institute  which  has  been 
characteristic  of  the  San  FYancisco  section, 
and  sensible  of  the  continued  support  which 
the  Institute  can  always  expect  from  our 
Pacific  Coast  members,  the  board  of  direc- 
tors would  ask  the  San  Francisco  section 
to  suggest  the  personnel  of  the  committee 
which  it  has  spoken  of  in  its  recent  com- 
munication, in  order  that  the  investigation 
proposed  may  be  conducted  in  a  manner 
and  by  persons  entirely  acceptable  to  our 
San    Francisco   numbers. 

Resoi.\'kd:  That  the  officers  of  the  In- 
stitute be  instructed  to  furnish  the  San 
Francisco  section  full  information  to  carry 
ruit    the  proposed    investigation. 

The  members  of  the  San  Francisco 
section  were  of  the  opinion  that  the 
subject  was  of  interest  to  the  Institute 
membership  as  a  whole,  and  on  motion 
suggested  five  members  for  the  com- 
mittee, the  remaining  two  to  be  selected 
by  the  board  of  directors  of  the  Insti- 
tute. The  members  named  were  W.  R. 
Ingalls.  E.  W.  Parker,  C.  R.  Corning, 
R.  M.  Raymond,  and  A.  S.  Dwight. 

At  the  conclusion  of  the  business 
meeting  C.  M.  Eye  presented  a  paper 
on  the  mineral  resources  of  the  Philip- 
pines. He  reviewed  the  history  of  min- 
ing and  discussed  gold,  silver,  copper, 
iron,  salt,  oil,  and  coal.  E.  H.  Clausen 
followed  with  a  brief  discussion  of  the 
geology  of  the  gold  deimsits  and  vreld- 
mining  conditions. 


The  American  Engineering  i  miiHil 
has  recommended  to  President  Harding 
that  an  engineer  be  appointed  Assistant 
Secretary  of  War. 


398 


Engineering    and    Mining    Journal 


Vol.'lll,  No.  9 


MEN  YOU  SHOULD 
KNOW  ABOUT 


E.  \V.  Shaw  is  investigating  reported 
showings  of  oil  near  Summerville,  S.  C, 
for  the  U.  S.  Geological  Survey. 

F.  L.  Ransoone,  of  the  U.  S.  Geologi- 
cal Survey,  is  studying  the  geology  of 
Boulder   Canyon,   Nevada. 

Dr.  Louis  D.  Ricketts  and  Col.  John 
C.  Greenway,  were  in  New  York  City 
during  the  past  week. 

T.  H.  Jenks,  mining  engineer,  has  re- 
turned to  Los  Angeles,  Cal.,  from  a 
visit  to   Colorado. 

Edwin  J.  Collins,  consulting  mining 
engineer  of  Duluth,  Minn.,  was  in  New 
York  City  early  in  February. 

A.  L.  Flagg  of  Phoenix,  Ariz.,  re- 
cently spent  several  days  examining 
mining  properties  in  Yavapai  county, 
Ariz. 

C.  H.  Fry,  mining  engineer  of  San 
Francisco,  Cal.,  has  returned  from  ex- 
amining mines  in  Tuolumne  County, 
Cal. 

D.  S.  Dean  spent  several  days  re- 
cently inspecting  the  Gogebic  Range 
properties  of  the  Keweenaw  Associa- 
tion. 

W.  G.  Swart,  vice-president  and  gen- 
eral manager  of  the  Mesabi  Iron  Co., 
has  gone  east  on  a  business  trip  of 
several  weeks. 

R.  B.  Phillips,  mining  engineer,  has 
been  elected  assistant  recording  secre- 
tary of  the  Bisbee,  Ariz.,  chapter  of 
American  Association  of  Engineers. 

Walter  Harvey  Weed  recently  made 
an  extensive  examination  of  the  prop- 
erties of  the  United  Arizona  Copper 
Mining  &  Smelting  Co.,  near  Mayer, 
Ariz. 

Cornelius  F.  Kelley,  who  has  been  in- 
specting Arizona  and  California  prop- 
erties of  Anaconda  Copper  Mining  Co., 
lias  left  Butte,  Mont.,  to  return  to  New 
York  City. 

Mark  Elliott,  general  superintendent 
of  the  Interstate  Iron  Co.,  has  returned 
from  Pittsburgh,  Pa.,  where  he  attended 
to  business  matters  relative  to  his  com- 
pany. 

M.  G.  Gulley,  of  the  U.  S.  Geological 
Survey,  has  gone  to  California  to  in- 
vestigate the  reported  showings  of 
petroleum  in  wells  drilled  in  the  Im- 
perial valley. 

J.  W.  Sherwin,  general  manager  for 
the  West  End  Consolidated  Mining  Co., 
with  headquarters  in  Oakland,  Cal.,  was 
in  Tonopah,  Nev.,  recently  to  inspect 
the  West  End  mine. 

Charles  S.  Witherell,  metallurgical 
engineer,  recently  on  the  metallurgical 
staff  of  Guggenheim  Bros.,  has  entered 
private  practice.  His  ofiice  is  at  150 
Nassau  St.,  New  York  City. 

W.  T.  Lee,  of  the  U.  S.  Geological 
Survey,  addressed  the  Pick  and  Ham- 
mer Club  of  Wa.shington,  D.  C,  on 
■Jan.    22    on    the    application    of    .li'i-ial 


photography  to  the  study  of  geology  as 
practised  by  himself. 

Willi.s  Lawrence,  mining  engineer 
and  general  superintendent  of  the 
Mammoth  mines.  Mesa,  Ariz.,  has  re- 
turned there  from  a  three  weeks'  ex- 
amination trip  into  Sinaloa,  Mexico. 
Dr.  A.  O.  Hayes,  formerly  on  the 
staff  of  the  Geological  Survey  of 
Canada,  is  giving  lectures  on  the  min- 
erals and  ore  deposits  of  the  Maritime 
Provinces  of  Canada,  at  Queen's  Uni- 
versity, Kingston,  Ont. 

C.  E.  Julihn,  superintendent  of  the 
Lake  Superior  experiment  station  of 
the  U.  S.  Bureau  of  Mines,  was  in 
Washington  last  week  conferring  with 
officials  of  that  bureau  in  regard  to 
plans  for  the  coming  fiscal  year. 

H.  Foster  Bain,  the  acting  director 
of  the  U.  S.  Bureau  of  Mines,  has  been 
selected  as  chairman  of  the  interde- 
partmental committee  on  standardiza- 
tion of  petroleum  specifications.  He 
also  represents  the  Interior  Depart- 
ment on  the  committee.  At  present 
Mr.  Bain  is  paying  an  official  visit  to 
several  of  the  mid-West  stations  of 
the    Bureau. 

H.  D.  Pallister  recently  resigned  as 
superintendent  for  the  mines  of  the 
McKinney  Steel  Co.,  at  Wolfpit,  Pike 
Co.,  Ky.,  to  become  professor  of  mining 
in  the  School  of  Mines  of  the  Uni- 
versity of  Alabama.  Prof.  Pallister 
enters  on  his  new  duties  Mar.  1,  next, 
and  his  address  will  be  University,  Ala. 
Lawrence  Wilkerson  Wallace,  con- 
sulting mechanical  engineer,  serving  a 
third  term  as  president  of  Society  of 
Industrial  Engineers  and  vice-chairman 
of  F.  A.  E.  S.  Committee  on  Elimina- 
tion of  Waste,  was  unanimously  elected 
secretary  of  Federated  American 
Engineering  Societies,  at  Syracuse, 
N.  Y.,  on  Feb.  14. 

Mathew  Van  Sicklen  has  been  ap- 
pointed assistant  chief  mining  engineer 
of  the  U.  S.  Bureau  of  Mines,  to  suc- 
ceed C.  L.  Colburn,  who  has  been  made 
safety  engineer  in  charge  of  the  co- 
operative work  between  the  U.  S.  Bu- 
reau of  Mines  and  the  National  Safety 
Council.  Mr.  Van  Sicklen  was  gradua- 
ted from  the  Columbia  School  of  Mines 
in  190C.  He  has  had  an  extended  min- 
ing engineering  experience  in  this 
country  and  in   South  America. 

E.  A.  Hayes,  of  California,  who  has 
been  nominated  by  the  President  to  be 
one  of  the  directors  of  the  War  Finance 
Corporation,  has  been  prominently 
identified  with  the  mining  industi-y  in 
the  West.  His  nomination,  like  all 
others  being  made  by  the  outgoing 
administration,  probably  will  not  be 
confirmed  by  the  Senate.  In  the  case 
of  technical  appointments  or  men 
specially  qualified  for  positions,  it  is 
anticipated  that  renominations  will  be 
made  by  the  incoming  President. 

Mining  engineers  recently  visiting 
New  York  City  included  George  C. 
MacKcnzle,  of  Montreal,  Que.;  Fedor 
F.  FoHs,  of  Washington,  D.  C;  Edward 
B.  Corbel,  of  San  Francisco,  Cal.;  and 
.M.  |{.  WDIfard,  of  Cambridge,  Mass. 


SOCIETY  MEETINGS 


The  Institute  of  Metals  meets  in 
London,  on  March  9  and  10. 

The  Institute  of  Mining  and  Metal- 
lurgy holds  its  annual  meeting  in  Lon- 
don, on  March  17. 

The  Canadian  Institute  of  Mining 
and  Metallurgy  holds  its  annual  meet- 
ing Mar.  2  to  4,  at  Montreal  instead  of 
at  Ottawa. 

The  Northwestern  Mining  Conven- 
tion holds  its  twenty-sixth  annual  ses- 
sion at  the  Spokane  Hotel,  Spokane, 
Wash.,  Feb.  28  to  Mar.  5. 

The  American  Association  of  Petro- 
leum Geologists  holds  its  fifth  annual 
meeting  on  March  17  to  19,  at  Tulsa, 
Okla.  Prominent  geologists  from  all 
parts  of  the  United  States  expect  to 
be  present,  and  the  program  promises 
to  be  interesting.  Wallace  E.  Pratt, 
Houston,  Texas,  is  president,  and 
Charles  E.  Decker,  Norman,  Okla.,  is 
secretary -treasurer. 

The  Engineering  Section  of  National 
Safety  Council  will  hold  its  mid-winter 
meeting  at  Philadelphia,  Pa.,  on  Feb. 
28.  The  meeting  is  held  jointly  with 
the  local  Philadelphia  council  and  with 
the  local  section  of  The  American 
Society  of  Mechanical  Engineers.  The 
program  includes  important  papers  on 
signals  and  signaling,  dust  explosions, 
crane  overhoist  limit  stops,  boiler 
accessories  and  safety  in  operation 
electrical  fatalities,  and  air-compressor 
lubrication. 


Charles  T.  Krusse,  the  Michigan  rep- 
resentative of  the  Jones  &  Laughlin 
mining  interests,  and  who  had  been 
connected  with  the  company  for  thirty- 
four  years,  died  Feb.  14,  at  his  home, 
in  Ishpeming,  Mich. 

Georges  Humbert,  an  inspector  gen- 
eral of  mines,  and  member  of  the 
Academie  des  Sciences,  was  buried  at 
Paris,  on  Jan.  2.').  Mr.  Humbert  was 
also  professor  of  analytical  chemistry 
in  I'Ecole  Poly  technique  and  in  le  Col- 
lege  de   France. 

F.  Close,  metallurgical  engineer,  who 
had  been  staying  in  Switzerland 
recently,  suffering  from  an  attack  of 
septic  pneumonia  contracted  during  the 
epidemic  of  1918,  died  there  on  Jan.  25, 
last.  Mr.  Close  was  known  in  connec- 
tion with  the  early  stages  of  flotation 
processes  in  the  United  States.  He 
went  there  about  1910,  representing 
Elmore  Bros.,  in  the  interest  of  their 
vacuum  flotation  process,  but  later 
returned  to  England  and  was  for  some 
time  associated  with  those  developing 
the   Muri'.x   process. 
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The  Mining  News 

The  Mining  News  of  ENGINEERING  AND  Mining  Journal  is  obtained  exclusively  from  its  own  staff  and 

correspondents,  both  in  the  United  States   and  in  foreign  fields.      If,  under  exceptional  conditions,  material 

emanating  from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 


Leading  Events 


Butte  Operators  Confer  With 
Union  Representatives 

Con  Kelley,  Spokesman,  Tells  Delegates 

Oppressive  Working  Rates  Must 

Come  Down 

At  a  series  of  conferences  in  Butte 
last  week  between  mine  operators  and 
representatives  of  the  unions.  Con  F. 
Kelley,  president  of  the  Anaconda  Cop- 
per Mining  Co.,  acting  as  spokesman 
for  the  operators,  announced  that  the 
companies  were  disinclined  at  this  time 
to  continue  to  enter  into  long  term  con- 
tracts with  the  unions,  thus  departing 
from  the  custom  which  has  prevailed  for 
years  with  organized  labor.  In  no  un- 
certain language,  Mr.  Kelley  informed 
the  delegates  that  unless  oppressive 
working  rates  which  resulted  in  inef- 
ficiency and  high  costs  were  changed, 
the  Anaconda  company  would  break  with 
the  unions  and  break  for  good.  The 
unions  also  were  assailed  for  their 
financial  support  of  an  alleged  Soviet 
newspaper  whose  avowed  object  was 
destruction  of  the  Anaconda  company 
and  the  American  Federation  of  Labor. 
The  attitude  of  the  companies  suggests 
that  the  Butte  district  is  near  the 
threshold  of  the  "open   shop." 

Of  the  proceeds  of  the  copper  sold 
during  the  last  four  months  of  the 
past  year  at  from  1.3c.  to  14c.,  stated 
Mr.  Kelley,  labor  received  10c.  with  25c. 
paid  to  railroads  and  rofincries.  Ana- 
conda had  had  to  secure  funds  with 
which  to  purchase  mine  supplies,  he 
continued,  and  copper  costs  had  mounted 
to  16.7  cents. 

It  is  said  that  the  delegates,  will  re- 
port back  to  the  unions  for  action.  The 
conference  is  regarded  as  the  most  im- 
portant in  Butte  in  years. 


Colorado  Industrial  Commission 
Probes  Into  Wape  Reduction 

At  the  liearing  of  the  Colorado  In- 
dustrial Commission  in  Denver  on  Feb. 
15  for  the  purpose  of  inquiring  into  the 
wage  reduction  that  the  mining  com- 
panies of  the  state  had  announced 
would  become  effective  on  that  date, 
representatives  of  forty-eight  com- 
panies appeared.  Among  these  the 
chief  witnesses  were  George  K.  Collins, 
Bulkeley  Wells  and  .lesse  F.  McDon- 
ald. Not  n  representative  of  the  miners 
appeared  to  protest  against  the  reduc- 
tion, which  in  the  case  of  the  minimum 
waifc  was  from  $4.r)0  to  $4  per  day.  It 
i«  presumed  that  the  wage  reduction 
will  be  allowed. 


WEEKLY  RESUME 

Important  conferences  took  place 
at  Butte  last  teeek  between  the  oper- 
ators and  union  represetitatives  of 
the  district,  the  latter  being  told  that 
oppressive  working  rates  musi  be 
changed  unless  the  unions  wished  to 
break  with  the  companies  for  good. 
At  Helena,  in  the  same  state,  a  hear- 
ing was  held  on  two  pe7iding  jiiiiK 
taxation  measures  proposing  a  1*- 
per  cent  levy  on  the  net  revenue  of 
copper  companies.  Vancouver,  B.  C, 
was  recently  the  scene  of  the  annual 
meeting  of  the  British  Columbia  sec- 
tion of  the  Canadian  Institute  of  Min- 
ing <f  Metallurgy.  Final  decision  is 
expected  soon  as  to  whether  the  pro- 
posed Arizona  d-  Sonora  Ry.,  whose 
route  from  Ajo  to  Rocky  Point  on  the 
Sonora  coast  is  being  surveyed,  icill 
be  constructed  or  not.  At  the  hear- 
ing in  Denver  on  Feb.  IS  on  reduction 
of  miners'  wages  no  representative  of 
the  miners  appeared.  Conditions 
throughout  the  country  remain  un- 
changed from  last  week.  Word  has 
come  that  the  Dioight-Lloyd  sinter- 
ing plant  of  the  Broken  Hill  Asso- 
ciated Smelters  at  Port  Piric,  Aus- 
tralia, was  destroyed  by  fire  in  Janu- 
ary. In  London,  the  market  situa- 
tion is  reported  to  be  worsening.  In 
\fexieo,  the  Torreon  smelter  has  been 
blown  in.  The  A.  S.  <t  R.  plant  at 
Monterey  has  shut  down. 

At  Washington  the  requests  for 
protective  tariffs  on  all  sorts  of 
things  are  piling  up.  The  American 
Mining  Congress  has  put  in  its  plea 
for  a  duty  on  certain  minerals  and 
mineral  products.  The  loudest  de- 
mand has  come  from  producers  of 
ferromanganese,  though  these  same 
inti  rests  are  opposed  to  a  tariff  on 
manganese  ore.  Secretary  John  Bar- 
Ion  Payne  has  pronounced  against 
liberalising  the  War  Minerals  Relief 
Act.  The  Xalional  Safety  Council 
and  the  I'.'S.  Bureau  of  Mines  have 
decided  to  co-operate  in  safety  wmk. 


Dwitjht -Lloyd  Plant  Destroyed 

The  Dwight-I.loyd  sintering  plant  of 
the  Broken  Hill  Associated  Smelters 
Pty.,  Ltd.,  Port  Pirie,  South  Australia, 
was  totally  destroyed  by  fire  on  Jan. 
2.'),  according  to  word  just  received  by 
mail.  The  lire  spread  to  the  ore  bins, 
conveyors,  rock  roaster  section  and  iron 
stone  crusher,  which  were  all  seriously 
damaged.  An  early  resumption  of 
work  at  I'ort  Pirie  had  been  hoped  for 
but  caiiiiiil  now  take  place  until  the 
Dwiglit  l.liiyd  plant  has  been  replaced. 
This  will  doubtless  hinder  a  full  re- 
sumption of  work   at   Broken   Hill. 


State  Mine  Taxation  Hearing  Held 

at  Helena,  Mont. 

Operators  Oppose  Measures  Designed  to 

Levy  1!  Per  Cent  Tax  on  Net 

Copper  Revenue 

A  public  legislative  hearing  on  two 
administrative  measures  designed  to 
levy  a  tax  of  li  per  cent  on  the  net 
revenue  of  metal  was  held  at  Helena, 
Mont.,  on  Feb.  11,  and  brought  forth  the 
statement  from  representatives  of  the 
mining  companies  operating  in  the 
Butte  district  that  copper  was  being 
produced  at  a  loss  of  5c.  to  6c.  per  lb. 
by  the  companies.  Statistics  were  fur- 
nished to  show  the  heavy  burdens  the 
mining  companies  already  were  labor- 
ing under,  and  to  impose  additional 
taxation,  it  was  stated,  simply  was  in- 
■•iting  a  complete  shutdown  of  the 
industry  in  Montana.  Colonel  Charles 
Muflly,  president  of  the  Montana  Min- 
ing -Association,  declared  that  at  pres- 
ent not  a  silver  mine  in  the  state  is 
paying  dividends  and  that  95  per  cent 
of  the  properties  are  closed  because  of 
low  metal  prices  and  high  production 
costs. 

L.  O.  Evans,  chief  of  counsel  for  the 
-Anaconda  Copper  Mining  Comiiany,  said 
that  the  main  trouble  is  that  people  fail 
to  appreciate  the  theory  of  mine  taxa- 
tion, explaining  the  utter  impossibility 
of  valuing  a  mine  because  of  the  fact 
that  no  one  can  tell  the  value  or  the 
amount  of  ore  underground.  He  stated 
that  the  Butte  mines  cannot  keep  their 
ore  reserves  open  for  more  than  a  year 
or  two  in  advance. 

Mr.  Evans  declared  that  the  Anacon- 
da company  for  the  years  1917,  1918 
and  1919  had  paid  20.15  per  cent  of  the 
total  general  taxes  of  Montana,  and 
that  under  the  present  net  proceeds  tax 
they  are  being  taxed  100c.  on  the  dollar. 
In  the  six  years  from  1912  to  1917  it 
has  paid  in  wages  $132,264,i'.;i.">  and  in 
taxes  ?5.679.000,  while  many  millions 
more  have  been  spent  for  supplies,  the 
total  expenditures  for  the  half  dozen 
years  totaling  $251,000,000.  An  addi- 
tional $17,279,000  for  custom  ores  was 
distributed. 

"We  had  only  one  good  year  in  the 
copper  industry,"  continued  Mr.  Evans, 
"and  then  wheii  wo  were  m.iking  a  fair 
lirolit  the  Government  shot  the  price  of 
the  metal  down  from  :!2c.  to  2ac.,  which 
later  was  increased  to  2l".c.,  equal  only 
to  15  or  Itic.  a  pound  in  normal  times." 

"The  only  other  staU>  in  which  the 
license  t4ix  proposed  by  the  measures 
now  under  consideration  has  ever  been 
tried  is  Utah,  in  1917  and  1918.  but  the 
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EIGHT  CARLOADS  OF  .M  AOH INEIRY  MAUK  UY  Y  UBA  MANUFACTURING  CO.  FOR  GUIANA  DEVELOPMENT  CO.'S  ' 
DREDGE  ON  ITS  WAY  FROM  MARYSVILLE,  CAU,  TO  STEAMER  FOR  SHIPMENT  TO  SOUTH  AMERICA 


revenue  was  only  3  per  cent  of  the  net 
proceeds,  while  under  the  old  system 
the  tax  was  3i  per  cent  of  the  net  pro- 
ceeds. The  act  was  repealed,"  said 
Mr.  Evans  in  conclusion. 


Guiana  Development  Co.'s  Dredge 
Shipped  Promptly 

About  six  months  ago  the  Guiana 
Development  Co.,  120  Bi'oadway,  New 
York,  ordered  a  7-cu.ft.  dredge  from  the 
Yuba  Manufacturing:  Co.,  of  California, 
for  its  operations  in  Dutch  Guiana. 
The  Yuba  company  has  been  successful 
in  making  prompt  shipment  and  re- 
cently began  loading  the  dredge  parts 
at  San  Francisco  into  a  chartered 
steamer  that  will  take  the  machinery, 
together  with  purchased  electrical 
equipment  and  hull  lumber,  direct  to 
South  America.  The  accompanying 
photograph  shows  eight  carloads  of  the 
dredge  machinery  on  its  way  from 
Marysville,  Cal.,  to  the  steamer. 

Last  October,  Perry  Tiffany,  presi- 
dent of  the  Liberty  Company,  and 
George  A.  Laird,  general  manager  of 
the  Guiana  Development  Co.,  sailed  for 
South  America  with  a  party  of  ten 
engineers  ar,.l  uik  lators  to  begin  active 
work  of  installiiig  dredging  equipment 
on  the  Maroiii  River  between  French 
and  Dutch  Guiana.  In  the  past,  at- 
tempts made  to  in-tall  equipment  in 
the  upper  waters  of  the  Maroni  have 
been  unsuccessful,  ov.ing  to  the  ob- 
stacles in  the  way  ot  transportation. 
The  present  company,  however,  is 
equipped  for  all  emergencies. 


At  the  annual  meeting  of  the  Mon- 
tana chapter  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers 
Fred  W.  Bacom,  of  Butte,  was  elected 
chairman.  About  100  engineers  from 
throughout  the  state  attended  the  ses- 
sion. L.  V.  Bender,  of  Anaconda,  was 
chosen  vice-chairman  and  E.  B.  Young, 
of  Butte,  was  re-elected  treasurer. 


Cariboo  Miners'  Association  Seeks 
Changes  in  Placer  Mines  Act 

By  Donald  D.  Fraser 

The  miners  of  Cariboo,  B.  C,  have 
recently  formed  an  association,  the  ob- 
ject of  which  is  to  promote  the  general 
welfare  of  the  Cariboo  mining  district. 
The  organization  now  has  branches  in 
Stanley,  Barkerville,  Quesnel  and  Har- 
per's Camp  and  over  100  members. 
The  first  effort  of  the  association  has 
been  to  draw  up  a  set  of  resolutions 
bearing  on  the  Placer  Mines  Act,  which 
has  been  sent  to  Victoria  with  the  re- 
quest that  the  legislation  recommended 
be  enacted  during  the  present  sitting 
of  the  House. 

The  most  important  resolution  calls 
for  the  abolishment  of  the  free  miner's 
license  as  a  condition  of  title.  More 
than  one  mining  proposition  in  the 
province  in  the  past  has  been  turned 
down  by  capital  because  of  this,  on  the 
ground  that  the  title  was  not  good.  At 
present  if  a  lessee  does  not  take  out  his 
free  miner's  license  when  due  he  loses 
all  title  to  any  mining  ground  he  may 
hold.  The  tax  is  only  $5,  but  the 
amount  which  is  contingent  on  one  cer- 
tificate is  often  very  large.  As  a 
remedy,  the  association  recommends 
that  a  certificate  of  work  be  issued  by 
the  gold  commissioner  when  he  has 
received  one  rental  payment  plus  a 
declaration  showing  that  the  required 
assessment  work  has  been  done.  The 
certificate  would  then  be  conclusive 
evidence  of  the  validity  of  the  lease  to 
which  it  pertains. 

It  is  furthermore  recommended  thai 
the  rentals  for  leases  be  payable  on  one 
day,  Nov.  30.  Delinquent  leases  are 
recommended  for  tax  sale  instead  of 
cancellation,  giving  the  owner  the  privi- 
lege of  buying  them  back  up  to  the  time 
of  the  sale.  This  measure  would  tend 
to  bring  more  revenue  into  the  public 
treasury  and  also  gives  the  owner  a 
chance  to  reclaim  if  he  so  desires. 


Fate  of  Arizona  &  Sonora  Road 
Still  Undecided 

Proposed     100-Mile    Railway     Would 

Link   Ajo   with   Rocky   Point  on 

Sonora    Coast — Survey    Now 

Under    Way 

The  proposed  route  of  the  Arizona 
&  Sonora  railway  is  being  surveyed  at 
the  present  time.  The  line  runs  from 
Ajo,  Ariz.,  to  Rocky  Point,  Sonora,  on 
the  Gulf  of  California.  Whether  or 
not  the  road  will  be  built  has  not  been 
decided  as  yet.  Dr.  Lopis  D.  Ricketts 
and  Col.  John  C.  Greenway,  prime 
movers  in  the  project,  are  in  New  York 
on  business  said  to  bear  on  this  matter. 

Most  of  preliminary  survey  has  been 
completed  and  the  location  work  in 
Mexico  is  being  finished.  The  line  will 
be  a  little  less  than  100  miles  long  and 
the  heaviest  grade,  it  is  reported,  will 
be  only  0.5  per  cent,  with  only  a  little 
rock  work  in  the  hills.  There  are  tan- 
gents over  20  miles  long  on  the  desert. 
Rocky  Point,  it  is  said,  should  make  a 
splendid  ocean  terminal,  with  over  35 
ft.  of  water  at  the   shore  line. 

The  line,  if  built,  will  be  owned  by 
Arizona  copper  interests,  including  the 
El  Paso  Southwestern  Ry.  Much  is 
said  to  depend  on  the  attitude  of  the 
latter.  About  50  miles  of  the  line  will 
be  in  Mexico  and  50  miles  in  the  United 
States.  The  Mexican  government  has 
stipulated  that  a  Mexican  engineer 
shall  accompany  the  party. 


Protest  Against  Increasing 
Ontario's  Taxes 

The  proposed  legislation  to  increase 
the  taxes  on  mining,  now  before  the  On- 
tario Legislature,  is  meeting  with  very 
strong  opposition  throughout  North- 
ern Ontario.  A  meeting  of  the  Temis- 
kaming  A.ssociated  Boards  of  Trade 
was  held  at  Cobalt  on  Feb.  16,  at  which 
resolutions  were  adopted  protesting 
against  any  increase. 
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British  Columbia  Section  of  Canadian  Institute 
Meets  at  Vancouver 

Discussions  of  Metallurgical  Subjects  Feature  Sessions-H.  N.  Thompson  Attempts  To  Reconcile 

Producers  and  Smeltermen-Activity  of  Various  Districts  of  Province  Described 

— E.  E.  Campbell  Succeeded  as  Chairman  by  Col.  J.  Leckie 


Metallurgical  problems  with  which 
operators  of  the  silver-lead-zinc  prop- 
erties of  the  Kootenays  are  faced;  the 
difHculties  confronting  the  coal  mining 
companies  of  Vancouver  Island;  and  a 
general  summary  of  mining  conditions 
of  British  Columbia  were  outstanding 
features  of  the  program  of  the  annua! 
meeting  of  the  British  Columbia  di- 
vision of  the  Canadian  Institute  of  Min- 
ing &  Metallurgy  held  in  Vancouver 
City,  B.  C,  Feb.  9  to  12.  There  was  a 
large  registration  of  delegates  and  from 
Wednesday  morning,  when  Mayor  R.  H. 
Gale  extended  his  welcome,  until  Friday 
afternoon,  when  the  end  of  the  business 
sessions  was  reached,  the  meetings  were 
well  attended. 

Following  the  luncheon  to  the  visi- 
tors, business  was  opened  on  Feb.  9  by 
William  Fleet  Robertson,  provincial 
mineralogist,  who  recounted  his  im- 
pressions of  the  condition  of  the  mining 
industry  in  1920,  taking  for  a  basis  the 
preliminary  review  and  estimate  of  the 
Department  of  Mines,  issued  recently. 
Among  the  Government  mining  engi- 
neers who  spoke  was  J.  D.  Galloway,  of 
the  northeastern  district.  There  was  a 
large  tract  of  territory,  particularly 
north  of  the  Grand  Trunk  Pacific  Rail- 
way, that  had  been  traversed  by  but 
few  prospectors,  said  Mr.  Galloway. 
Lack  of  capital  explained  the  slow 
development  of  the  mineralized  .sections 
of  this  area.  Most  of  the  known  min- 
eral deposits  came  within  the  classi- 
fication of  medium-grade  ores,  but  high- 
grade  ores  had  been  found.  While  in 
his  district  in  1920  there  had  been  no 
activity  in  copper  mining  placer  gold 
mining  had  held  its  own,  the  produc- 
tion being  about  the  same  as  in  1919. 
Attention  now  was  being  paid  to  the 
po.ssibilities  of  dredging  the  placer 
grounds  and  a  number  of  leases  were 
being  tested  by  Keystone  drill  with  this 
object  in  mind.  Several  dredges  were 
to  be  installed  and,  at  Quesnel.  opera- 
tions were  being  started  by  the  Cariboo 
Platinum  Extracting  Co.,  a  concern  in- 
teresting itself  in  the  recovery  of  the 
platinum  and  gold  values  from  the 
sands  of  the  Fra.scr  River  and  .several 
of  it.s  tributaries;  and  also  in  the  test- 
ing of  the  alluvial  sands  of  other  parts 
of  the  province. 

P.  B.  Freeland,  the  engineer  in 
charge  of  a  considerable  part  of  the 
older  and  betU>r  known  mineral  zone 
of  what  is  generHlly  described  as  the 
Boundary,  was  able  to  speak  optimis- 
tirally  of  the  prospects  within  hi.s 
"bailiwick,"  notwithstanding  thai  here 
«ro     situated     the     Copper     Mountain 
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mine  and  the  new  concentrator  of  the 
Canada  Copper  Corporation,  recently 
closed  down;  the  Hedley  Gold  Mining 
Co.'s  mines,  now  idle;  Phoenix,  until  a 
few  months  ago  a  thriving  mining  camp 
operated  by  the  Granby  Consolidated, 
now  a  deserted  town;  to  say  nothing  of 
the  inactive  smelter,  of  the  same  com- 
pany, situated  at  Grand  Forks. 

A.  G.  Langley,  of  the  Kootenays, 
referred  specially  to  the  development 
and  the  activity  of  the  Consolidated's 
Sullivan  mine.  A  talk  by  William  M. 
Brewer,  of  Vancouver  Island  and  the 
lower  British  Columbia  mainland,  on 
coal  mining  and  the  Britannia  mine, 
together  with  the  statement  that  the 
Lucky  Four  claims,  situated  in  the 
Cheam  Range,  promised  to  become  one 
of  the  large  mines  of  the  West;  a  de- 
scription of  the  Dolly  Varden  mine 
operations  by  P.  W.  Racey;  and  an 
appeal  by  J.  D.  MacKenzie,  of  the 
faculty  of  the  University  of  British 
Columbia,  on  behalf  of  returned  men 
who  are  completing  their  technical 
training,  concluded  the  session. 

"Mining  Camp  Village  Planning  and 
Improving"  was  the  subject  of  a  public 
lecture,  under  Institute  auspices,  de- 
livered by  T.  B.  Adams,  of  the  Com- 
mission of  Conservation,  Ottawa,  on 
Wednesday  evening. 

With  S.  S.  Fowler  in  the  chair  the 
session  Friday  morning  was  opened 
with  a  discussion  of  "Metallurgy'  in 
British  Columbia."  Horace  Freeman 
outlined  the  problem  of  dealing  with  the 
complex  ores  of  the  Kootenays,  con- 
taining lead,  zinc,  silver,  copper  and 
iron,  in  varying  proportions.  The 
trouble  was  caused  by  the  zinc,  he  said, 
and  the  zinc  content  of  British  Colum- 
bia lead  mines  u.sually  increased  with 
depth.  Zinc  sulphides  also  were  found 
in  some  high-grade  native  silver  de- 
posits. In  lead  smelting  and  in  silver 
cyaniding  this  zinc  hitherto  had  proved 
a  serious  obstacle  to  successful  eco- 
nomic treatment.  In  the  first  case 
there  were  produced  infusible  .slags  and 
in  the  .second  a  part  of  the  silver  could 
not  he  dissolved  in  the  cyanide  solution. 
.After  referring  to  the  practices  of 
the  past  and  the  present  Mr.  Freeman 
.said  that  what  British  Columbia  lead- 
silver-zinc  miners  wanted  was  a  simple 
concentration  of  the  lend,  silver,  and 
zinc  in  one  body,  shipment  of  this,  and 
ti-entnicnt  by  a  process  capable  of  yield- 
ing the  three  different  elements  in  a 
very  few  stops.  The  Honorary  Ad- 
visory Council  for  Scientific  and  In- 
dustrial Research  had  made  n  grant 
for    I. search    having    as    its    goal    the 


solution  of  this  problem.  The  work 
was  m  progress  but  the  funds  available 
were  lamentably  inadequate.  Loans 
had  been  made  by  the  provincial  gov- 
ernment through  its  industrial  depart- 
ment upon  which  there  was  little  pros- 
pect of  return. 

Mr.  Langley  endorsed  Mr.  Freeman's 
estimate  of  the  importance  of  the  work 
and  was  pleased  to  note  that  the  latter 
was  engaged  in  such  research.  In  the 
Kootenays  there  were  thousands  of 
tons  of  ore  on  dumps,  containing,  say, 
80  oz.  silver,  a  considerable  percentage 
of  lead,  and  25  per  cent  zinc.  The 
smelters  refused  it.  If  shipped  to 
smelters  south  of  the  line  there  were 
freight  rates  which,  in  conjunction  with 
penalties,  made  it  scarcely  worth  while 
To  know  more  of  the  art  of  separatino- 
the  zinc  economically  was  of  vital  im^ 
portance  to  British  Columbia,  according 
to  Mr.  Langley. 

Oscar  Lachmund  detailed  a  proposal 
for  establishing  sampling  plants  in  dif- 
ferent mining  centers.  These  would  be 
financed  by  the  government.  Ores 
would  be  purchased,  sampled,  mixed, 
and  a  material  thus  obtained  that  would 
be  acceptable  at  the  smelters. 

E.  E  Campbell,  late  of  the  Granbv 
Consolidated  Mining,  Smelting  &  PoweV 
Co.,  expressed  himself  as  interested  in 
the  remarks  of  Mr.  Freeman  but  ob- 
served that,  in  his  experience,  manv 
things  were  done  in  practice  that  were 
not  strictly  scientific.  While,  no  doubt 
the  general  principles  were  never  de- 
parted from,  the  best  results  were  not 
always  obtained  by  strict  adherence  to 
chapter  and  verse.  In  Anyox,  for  in- 
stance, it  had  been  necessary  to  adapt 
practice  to  conditions;  to  adopt  a  "cut 
and  fit"  policy.  This  had  been  done 
in  connection  with  the  product  of  the 
Hidden  Creek  mines  with  success  and 
experiments  were  now  being  carried  on 
by  means  of  a  small  mill,  the  results 
of  which,  it  seemed  assured,  would  be 
beneficial. 

Prof.  H.  N.  Thompson,  of  the  Uni- 
versity of  British  Columbia,  essayed  t<> 
clear  away  some  of  the  misunderstand- 
ing between  smeltermcn  and  mining 
men  because  of  the  penalties  levied  by 
the  former  aganist  the  ores  of  the  lat- 
ter. If  the  problems  of  the  snieltermen 
were  IxHter  appreciated  there  would  be 
less  ill  feeling,  he  said.  There  ap- 
peared still  to  be  an  Impression  among 
some  mining  men  that  their  returns 
should  be  based  on  the  full  market 
value  of  the  mineral  content  of  their 
pnxluct.  He  then  detailed  some  of  the 
diffleulties      the      smelters      are      "up 


402 


Engineering    and    Mining    Journal 


Vol.  111.  No.  9 


against"  when  presented  with  ores  con- 
taining combinations  cf  copper,  lead, 
silver,  zinc  and  iron.  No  metallurgical 
picnic  this,  he  assured  his  hearers,  and 
very  graphically  he  depicted  the  effect 
of  reactions  on  the  furnaces  in  zinc 
smelting,  and  in  lead  smelting,  when 
the  metal,  the  recovery  of  which  was 
sought  at  the  moment,  was  associated 
with  too  great  a  quantity  of  the  other 
or  when  some  slight  miscalculation  had 
been  made  in  the  course  of  treatment. 
The  argument  was  not  all  on  one  side 
he  told  his  miner  friends.  However  he 
looked  forward  to  the  happy  time  when 
the  lion  and  the  lamb  would  lie  down 
together  in  amity,  being  careful  to  re- 
frain from  specifying  which  properly 
should  be  termed  the  "lion"  and  which 
the  "lamb." 

It     happened     that     the     As.sociated 


Boards  of  Trade  of  British  Columbia 
were  meeting  at  the  same  time  and 
place  as  the  Mining  Institute  which  ex- 
plains the  novelty  of  the  joint  luncheon 
of  Thursday.  The  "tit  bit"  of  this  was 
an  address  by  Thomas  Graham,  general 
superintendent  of  the  Canadian  Collier- 
ies, Ltd.,  on  "The  Coal  Industry  of 
Vancouver  Island."  The  people  of 
Vancouver  Island  are  agitating  for 
cheaper  coal  but  by  the  time  Mr. 
Graham  finished  the  impression  was 
that  it  would  be  fortunate  indeed  if 
retail  prices  did  not  take  still  another 
jump. 

J.  D.  MacKenzie  presided  over  the 
session  of  Friday  morning  which  was 
featured  by  an  admirable  paper  on 
"The  Relations  of  Geology  to  Mining  in 
British  Columbia,"  by  Dr.  S.  J.  Scho- 
field.     "The  Relation  of  the  Institute  to 


Government"  introduced  by  H.  Morti- 
mer Lamb  in  the  afternoon  was  gener- 
ally discussed.  It  was  felt  that  the 
sphere  of  influence  of  the  organization 
could  well  be  enlarged  by  closer  co- 
operation with  the  provincial  govern- 
ment in  the  consideration  and  the 
framing  of  legislation  dealing  with  the 
mining  industry. 

The  meeting  ended  with  a  dinner 
at  which  formal  notice  was  given  of 
the  retirement  from  the  chairmanship 
of  E.  E.  Campbell,  owing  to  his  ap- 
proaching departure,  and  the  accession 
to  the  vacant  office  of  Col.  J.  Leckie, 
who  is  held  in  high  esteem  both  be- 
cause of  his  standing  as  a  mining  man 
and  his  military  experience  and  honors. 
Col.  Leckie's  informative  lecture  on 
"Campaigning  in  Northern  Russia" 
closed  the  proceedings. 
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Payne  Against  Liberalizing 
War  Minerals  Act 

Says   Best   Way,    If   Further   Relief   Is 

Advisable,  Is  to  Compensate  All 

Producing   in   War   Period 

Liberalization  of  the  War  Minerals 
Relief  Act  so  as  to  include  those  who 
were  induced  to  produce  by  published 
statements  of  the  Government's  needs 
would  be  unwise,  in  the  opinion  of  John 
Barton  Payne,  Secretary  of  the  Interior. 
"If  Congress  in  its  wisdom,"  says  Sec- 
retary Payne,  "shall  decide  the  claim- 
ants receiving  a  published  request  are 
entitled  to  compensation,  it  would  be 
better,  in  my  judgment,  simply  to  pro- 
vide that  all  persons  producing  man- 
ganese, pyrites,  chrome  and  tungsten, 
from  the  declaration  of  war  to  the 
armistice,  shall  be  entitled  to  compen- 
sation for  their  net  losses.  If  the  meas- 
ure be  thus  enacted  the  determinations 
of  loss  will  he  matters  of  valuation  and 
accounting." 

This  expression  from  Secretary 
Payne  is  contained  in  a  letter  written 
to  Representative  Rhodes,  chairman  of 
the  House  Committee  on  Mines  and 
Mining,  in  regard  to  the  bills  which 
have  been  introduced  proposing  a  more 
liberal  construction  of  the  "request  or  de- 
mand" feature  of  the  law.  Any  such  leg- 
islation. Secretary  Payne  says,  "would 
necessarily  permit  reopening  all  claims 
which  have  been  adjusted,  for  the  reason 
that  in  these  the  beginning  of  allowable 
loss  has  been  .set  by  determination  of  a 
definite  date  of  Government  request  or 
demand."    Continuing  he  says: 

"If  the  law  be  amended  to  allow 
awards  for  losses  following  published 
request  there  can  be  no  refusal  to  re- 
open all  claims  whether  heretofore  re- 
jected or  allowed  in  part,  since  if  a 
claimant  asserts  that  at  an  earlier  time 
than  now  established  he  was  encouraged 


by  public  request  to  undertake  the  op- 
eration which  resulted  in  loss  there  can 
be  no  possible  means  of  determining 
the  correctness  of  such  claims  other 
than  his  own  statement." 

"Such  legislation,"  Secretary  Payne 
says,  "necessarily  will  involve  the  re- 
organizing of  a  foi'ce  of  engineers 
and  accountants  of  the  size  originally 
employed  by  the  War  Minerals  Relief 
Commission  and  the  continuance  of  the 
commission  for  an  indefinite  time.  The 
awards  necessarily  will  be  much  larger 
than  in  the  past  and  an  additional  ap- 
propriation will  be  required,  not  only 
for  relief  but  for  expenses." 

The  Senate  has  authorized  the  publi- 
cation as  a  public  document  of  the  re- 
port of  the  commission. 

Awards  were  recommended  by  the 
War  Minerals  Relief  Commission  dur- 
ing the  week  ended  Feb.  12  as  follows 
(the  name  of  the  claimant,  the  mineral, 
the  amount  recommended,  and  its  per- 
centage relationship  to  the  amount 
claimed  are  shown):  William  A.  Blan- 
ton,  chrome,  $400,  .32  per  cent;  L.  B. 
Stokes,  chrome,  .$5.53.62,  32  per  cent; 
Tungsten  Reef  Mines  Co.,  tungsten, 
$15,446.61,  71  per  cent.  ^  In  addition 
the  claim  of  the  Vindicator  Consolidated 
Gold  Mining  Co.,  which  previously  had 
been  disallowed,  was  reopened  and  an 
award  of  !);  1.1,089.04  was  recommended. 
The  recommendation  is  34  per  cent  of 
the  amount  claimed. 


Safety  Council  To  Co-operate 
with  Bureau  of  Mines 

In  an  effort  to  arouse  greater  interest 
in  safety  in  mining  and  to  co-ordinate 
and  develop  the  safety  work  being  con- 
duccea  by  the  National  Safety  Council 
and  the  U.  S.  Bureau  of  Minos  a  co- 
operative agreement  has  been  entered 
into  by  those  organizations. 


Mining  Congress  Asks  Tariff 
on  Certain  Minerals 

Ferromanganese    Manufacturers    Want 

Duty  on  Their  Product  But  Wish 

Ore  Admitted  Free 

The  American  Mining  'Congress  has 
asked  the  Committee  on  Ways  and 
Means  to  remove  a  number  of  minerals 
and  mineral  products  from  the  free 
list  and  allow  them  the  benefits  of  a 
protective  tariff.  The  minerals  are: 
Fluorspar,  graphite,  chromite,  ferro- 
chrome,  manganese,  ferromanganese, 
magnesite,  pyrites,  tungsten  and  ferro- 
tungsten.  In  meeting  the  objections 
which  have  been  raised  to  these  duties, 
Herbert  W.  Smith,  who  appeared  for 
the  Mining  Congress,  said  that  in  view 
of  the  losses  sustained  by  the  producers 
of  war  minerals  during  the  recent 
emergency  that  private  enterprise  never 
again  would  go  into  the  war-time  devel- 
opment of  these  resources.  If  it  is  done 
at  all  the  work  will  have  be  done  by 
the  Government,  which  would  mean 
great  loss  of  time  before  production 
could  be  obtained.  He  used  this  as  a 
reason  why  it  is  impracticable  to  leave 
war  minerals  in  the  ground  as  potential 
reserves.  He  said  the  safe  way  to  be 
prepared  in  this  particular  would  be 
to  enable  these  industries  to  develop 
under  reasonable   tariff  provisions. 

Very  determined  opposition  was  forth- 
coming against  the  proposal  to  put  a 
duty  on  manganese  ore  and  on  iron 
pyrites.  The  manufacturing  chemists 
•contend  that  sulphuric  acid  is  such  a 
basic  necessity  to  the  chemical  indus- 
tries that  an  extensive  and  highly 
ramified  activity  should  not  be  ham- 
pered by  a  duty  on  its  principal  raw 
material,  when  no  important  pyrites 
industry  has  been  developed  in  the 
United  States,  where  all  indications 
point  to  very  high  costs  of  production 
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and     transportation     from     American 
sources  to  the  points  of  consumption. 

The  producers  of  ferromanganese 
pointed  out  to  the  committee  that  there 
is  about  §15,000,000  invested  in  their 
plants  and  that  there  is  a  deliberate 
attempt  on  the  part  of  an  English  pool 
to  wipe  out  the  American  industry. 
This  should  be  met,  it  was  argued,  by 
placing  a  duty  of  2c.  a  pound  on  ferro- 
tungsten  and  by  allowing  the  American 
manufacturers  to  obtain  their  raw  ma- 
terials at  the  lowest  available  cost. 
Some  sympathy  was  shown  for  the 
domestic  production  of  manganese  ore 
but  it  was  stated  that  the  lower  grade 
of  the  domestic  ore,  the  transportation 
cost  involved,  and  the  irregular  grades 
of  these  ores,  as  well  as  the  fact  that 
it  requires  more  fuel  to  smelt  it,  are 
difficulties  which  militate  against  its 
use.  In  case  any  duty  should  be  de- 
scribed for  manganese  ore,  it  was 
pointed  out  that  a  higher  duty  would 
have  to  be  asked  on  imports  of  ferro- 
nianganese.  It  was  stated  that  the 
ferromanganese  industry  would  require 
a  duty  on  ferromanganese  at  least  the 
double  of  any  duty  that  might  be  pre- 
scribed on  ore.  If  the  suggested  duty 
were  3c.  per  lb.  on  the  manganese  con- 
tent of  ore  it  would  require  6c.  per  lb. 
on  ferromanganese. 

Due  to  the  importance  of  manganese 
as  an  essential  in  making  steel  the 
chairman  of  the  committee  asked  one 
of  the  witnesses  if  the  domestic  pro- 
duction of  the  ore  should  not  be  encour- 
aged. While  the  representatives  of  the 
ferromanganese  industry  repeatedly 
stated  that  they  did  not  oppose  a  rea- 
sonable duty  on  the  ore  it  was  very 
evident  that  they  were  not  enthusiastic 
about  that  phase  of  the  situation.  At 
one  point  in  his  testimony  E.  G.  Lavino, 
of  Philadelphia,  said:  "The  domestic 
ore  is  in  remote  localities  and  there  is 
not  much  of  it.  I  think  it  would  be 
better  to  conserv'e  it  for  emergencies. 
Otherwise  it  will  be  worked  out  in  a 
couple  of  years  and  economically  it  is 
not  good  business."  On  being  ques- 
tioned Mr.  Lavino  stated  that  he  re- 
ferred to  the  Batesville,  Ark.,  district 
in  stating  that  the  supply  would  be 
mined  in  two  years.  He  said  that  the 
domestic  producers  had  the  advantage 
of  very  high  prices  during  the  war,  were 
given  priority  in  the  matter  of  trans- 
portation and  had  many  other  advan- 
tages but  with  it  all  brought  out  only 
a  small  production.  His  firm  contracted 
for  100,000  tons  at  that  time,  it  is 
stated,  but  only  1,000  tons  were  fur- 
nished on  those  contracts.  The  chair- 
man of  the  committee  suggested  to  the 
witness  that  he  wanted  protection  for 
his  product  but  was  opposed  to  protec- 
tion for  the  ores.  This  led  Mr.  Lavino 
to  say:  "I  am  in  sympathy  with  any 
rcnsonnlilo  protection  of  any  industry 
in  the  United  States  but  we  do  not 
feel  in  view  of  our  experience  that 
there  is  a  sufficient  quantity  of  man- 
franese  ore  in  the  United  States  to 
begin  to  supply  the  need.  Moreover 
the  quality  is  not  good." 

On  the  other  hand  ('harles  VV.  Pott-s, 
representing  the  Northern  Minnesota 
Ore  Co.,  pro.^ente(l  «n  exhaustive  state- 


ment to  show  that  there  is  enough  man- 
ganese ore  in  the  United  States  on 
which  to  found  an  industry.  He  asked 
that  a  duty  of  35c.  per  unit  of  metallic 
manganese  be  placed  on  crude  ores  and 
concentrates.  He  said  that  the  experi- 
ence during  the  war  had  demonstrated 
that  the  former  objections  to  the  build- 
ing up  of  the  domestic  manganese  in- 
dustiy  are  now  invalid.  Among  other 
things  he  said: 

"That  domestic  sources  cannot  be  de- 
pended upon  to  supply  domestic  needs 
is  now  an  absurd  argument;  for  the 
production  of  American  mines  in  1918 
disclosed  the  fact  that  the  ore  is  avail- 
able, and  that  it  is  so  plentiful  that 
in  a  very  few  months  domestic  produc- 
tion increased  to  a  tonnage  equal  to 
prewar  requirements  and  the  industry 
was  just  getting  started  when  the  war 
closed." 

Operators  of  salt  mines  and  wells  in 
the  United  States  are  asking  that  their 
product  be  removed  from  the  free  list 
and  a  duty  "of  25c.  per  100  lb.  be  im- 
posed. The  producers  of  graphite  have 
asked  a  duty  of  Ic.  per  lb.  on  ore  under 
50  per  cent  graphitic  content;  2c.  per 
lb.  on  ore  with  more  than  50  per  cent 
graphite;  3c.  per  lb.  on  lump  graphite; 
6c.  per  lb.  on  flake  graphite;  20  per  cent 
ad  valorem  plus  5c.  per  lb.  on  the 
graphitic  content  of  graphite  bricks. 

The  removal  of  graphite  from  the 
free  list  was  opposed  \'igorously  by  the 
manufacturers  of  crucibles.  By  insist- 
ing upon  a  high  tariff,  it  was  declared, 
the  miners  of  graphite  are  jeopardizing 
their  own  interests,  since  the  crucible 
industry  offers  practically  their  only 
market. 

Manufacturers  of  safety  fuses  have 
asked  for  a  duty  of  $1  per  1,000  ft.  on 
imported  fuses.  The  present  duty  is 
15  per  cent  ad  valorem.  In  like  man- 
ner the  manufacturers  of  blasting  caps 
requested  a  duty  of  $2.25  per  1,000 
caps.  The  present  tariff  is  $1  per  1,000. 
The  rate  asked  is  the  same  as  that  car- 
ried in  the  Payne  law.  A  duty  of  50c. 
a  unit  on  potash  has  been  requested  by 
the  United  States  Potash  Producers 
Association.  The  representative  of  the 
Association  stated  that  vinth  such  a 
duty  a  domestic  industrj'  would  be  able 
to  meet  outside  competition  within  five 
years.  A  duty  of  50c.  a  unit,  it  was 
argued,  would  mean  only  an  increase  of 
$1  a  ton  in  the- average  fertilizer.  The 
United  States  is  now  producing  one- 
half  of  its  normal  requirement  of  pot- 
ash, it  w.Ts  stated. 


carried  on,  studies  being  made  of  ores 
from  the  Deadwood  Lead  &  Zinc  Min- 
ing Co.,  of  sponge  iron  from  California, 
platinum  ore  from  Idaho,  etc.  Experi- 
ments have  been  continued  with  oil 
shales,  the  oil  retort  recently  installed 
being  made  use  of  for  this  purpose. 


Salt  Lake  Experimonf  Station 
Reports  for  .lanuary 

The  Salt  Lake  City  station  of  the 
U.  S.  Bureau  of  Mines  for  the  month 
of  January  reports  the  continuance  of 
work  with  viirinus  volatilization  proc- 
es.ses.  Kxperiments  have  proven  that 
it  is  possible  by  this  process  to  extract 
94  per  c<'nt  of  the  silver  and  SO  per 
cent  of  the  lead  in  the  complex  ores  of 
Cood  Spviturs,  Nov.  Ores  from  the 
Utah  Apex  at  Binghnn)  hnvo  h<'on  suc- 
cessfully treated  by  the  Brndfnnl 
process.       Microscopic    work    was    also 


Zinc  Standardizing  Plans  Made 

The  American  Engineering  Stand- 
ards Committee  upon  which  the  De- 
partment of  the  Interior  is  represented, 
has  designated  the  American  Zinc  In- 
stitute and  the  American  Society  for 
Testing  Materials  as  sponsors  for  the 
projected  standardization  of  zinc.  This 
action  was  taken  following  a  sugges- 
tion from  the  Belgian  Standardization 
Association.  The  American  Society  for 
Testing  Materials  and  the  American 
Zinc  Institute  have  accepted  this  joint 
sponsorship  and  are  undertaking  the 
formation  of  a  committee  under  the 
rules  of  the  American  Engineering 
Standards  Committee.  After  "  review- 
ing the  entire  field  it  has  seemed  that 
a  representative  committee  competent 
to  consider  this  broad  project  can  be 
formed.  It  is  to  be  composed  of  fifteen 
members.  Five  are  to  be  producers  of 
zinc  representing  the  mining,  smelting 
and  rolling  industries.  Five  members 
are  to  be  consumers  of  zinc  represent- 
ing the  three  major  users  of  metal, 
that  is  manufacturers  of  brass,  galva- 
nizing industry  and  sheet  zinc  industry. 
Five  members  are  to  represent  general 
interests  comprising  independent  con- 
sulting engineers  and  representatives 
of  appropriate  Government  depart- 
ments. 

The  American  Zinc  Institute  is  ar- 
ranging for  the  selection  of  five  pro- 
ducers of  zinc  and  the  American  So- 
ciety for  Testing  Materials  has  under- 
taken to  arrange  for  the  selection  of 
the  other  representatives.  The  Bureau 
of  Mines  has  designated  Dr.  Chas.  H. 
Fulton  as  its  representative.  The  Bu- 
reau of  Mines  is  particularly  interested 
in  methods  of  analysis  and  settlement 
of  contract  for  ore. 

The  American  Society  for  Testing 
Materials  through  the  activities  of  its 
committee  on  non-ferrous  metals  and 
alloys  has  adopted  standard  specitio:i- 
tions  and  methods  of  analysis  for  spel- 
ter. It  is  thought  that  these  stand;irds 
are  entirely  acceptable,  so  far  as  tlicy 
go,  to  the  industry  and  it  is  expooted 
that  those  standards  will  servo  .ns  a 
starting  point  for  the  activities  of  the 
sectional  committee.  Consiilorable 
standardization  in  the  zinc  tiold  al- 
ready has  been  accomplishoil.  The  prob- 
lem now  is  to  extend  the  work 
already  done  to  cover  more  recent 
developments  such  as  requirements  for 
rolling  sheet  zinc.  There  is  in  addition 
the  important  question  of  rccoivingr. 
sampling  and  determining  moisture 
of  ores. 

Government's  Silver  Purchases 
Over  37.000.000  Oz. 

Purchases  of  silver  ini.lor  the  Pitt- 
man  Act  at  the  close  of  business  on 
Fob.  10  totaled  ,37„SlR.n91   flno  ounces. 
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Special  London  Letter 

Market  Situation  Worsening — The  Posi- 
tion  of   Santa   Gertrudis — Large 
Gold  Field  in  Congo  Reported 
By  W.  A.  DoMAN 
London,  Feb.  8 — If  anything  the  mal- 
aise in  the  world  of  mining,  as  in  other 
branches   of   industry,   is   being   aggra- 
vated rather  than  moderated.     The  fall 
in    the    prices    of    metals    has    been    so 
continuous  that  mining  companies,  whe- 
ther precious  or  base  metal,  are  "feel- 
ing  the   draught."     For   December  the 
figure   at   which    it   was    estimated    the 
Transvaal    gold    would    be   disposed    of 
was  £5  19s.  Od.  per  fine  oz.,  a  very  high 
level,  and  when  the  subsequent  course 
of    the  .metal    is    considered    a    doubt 
arises   in   the   mind   as   to   whether  the 
estimate   was    actually    realized.     If    it 
were,   there    is    a   tremendous    drop    as 
regards    the    sales      for    January,    the 
figure   taken    being    14/ —   down   at   £5 
5s.  Od.     Profits  consequently  have  suf- 
fered.    It    is    rather    unfortunate    that 
the   present  moment  should  have  been 
chosen   for   another  labor  agitation   on 
the  Rand.     The  miners  are  demanding 
more   pay   and   shorter   hours    and    the 
companies  see  their  revenue  dwindling. 
It  seems  almost  like  a  nail  in  the  coffin 
of   Kaffirs.     There    is    just   one   ray    of 
hope   and   that   in   a   speculative   sense, 
for  this  market  at  the  moment.   Share 
prices    have    been    low    partly    because 
of  a  large  block   of  "enemy"  holdings 
being   on    offer   by   the   respective    offi- 
cials  of  the  Home  and   Union   govern- 
ments.    These  two  gentlemen  could  not 
agree  as  to  the  course  to  be  taken,  and 
as  quotations  continue  to  fall  away  and 
no  one  is  benefitting  the  Custodian  of 
Enemy   Property   in    South   Africa   has 
come  by  invitation  to  London,  to  work 
out  a   scheme   in   conjunction   with   the 
Public  Trustee.     They  have  had  differ- 
ences as  to  which  of  them   is  the  real 
holder  of  certain  shares. 

Investors  in  silver  mining  companies 
have  become  very  nervous  of  late  ow- 
ing to  thf  low  level  to  which  the  metal 
has  fallen.  \ot  only  do  they  see  their 
profits  disappearing,  but  their  capital 
is  also  endangered.  One  of  the  most 
popular  companies  is  the  Santa  Ger- 
trudis, and,  as  I  reported  recently,  the 
company  raised  additional  capital  in 
the  shape  of  notes.  These  were  dis- 
tinctly attractive  at  the  time,  but  they 
have  .since  gone  to  a  heavy  discount. 
Fears  have  been  expressed  that  as  a 
result  of  the  slump  in  silver  and  of 
other  causes  the  company  will  not  be 
able  to  pay  its  way.  The  board  has 
consequently  taken  steps  to  alleviate 
anxiety  by  explaining  the  position.  Mr. 
J.  A.  Agnew,  a  member  of  the  technical 
committee,  in  the  course  of  an  inter- 
view states  that,  even  with  silver  at  its 
present  price,  a  very  good  profit  can 
be  made  by  Santa  Gertrufiis,  while 
treating  from  30,000  to  40,000  tons  of 


ore  monthly.  The  position  is  really 
aggravated  by  other  troubles,  for  the 
company  has  suffered  from  a  lack  of 
filtration  capacity.  Now  that  this  has 
been  removed,  the  rate  of  output  is 
checked  by  a  limitation  of  power.  The 
consumption  has  to  be  cut  down  by  25 
per  cent  and  this  fact  prevents  the 
management  from  taking  advantage  of 
additions  to  the  mill,  the  expenditure 
upon  which  has  almost  ceased.  Mr. 
Agnew  states  that  while  a  material  im- 
provement in  the  position  is  postponed 
by  the  shortage  of  power  the  views  of 
the  directors  as  to  the  future  of  the 
mine  are  unchanged.  Of  course  the 
fall  in  silver  has  c"hecked  the  expansion 
of  the  National  Mining  Corporation  and 
the  Mexican  Corporation. 

I  learn  that,  according  to  private  ad- 
vices from  the  Congo,  a  gold  field  is 
being  traced  out  of  a  size  to  dwarf 
the  Witwaterstrand. 

AUSTRALIA 
Queensland 
Hampden-Cloncurry    Smelters   To   Stay 
Shut  Down,  Likewise  Those  of  Mt. 
Cuthbert — Chillagoe  State  Smel- 
ters   Also    Forced    Down — Mt. 
Quamby  Gold  Strike    Less 
Alluring 

Brisbane,  Jan.  10 — The  falling  prices 
of  metals,  especially  of  copper,  is  hav- 
ing a  very  serious  effect  on  the  min- 
ing industry  of  Queensland.  The  pro- 
duction of  copper  in  the  Cloncurry  dis- 
trict is  said  to  cost,  under  existing  con- 
ditions, somewhere  about  £80  per  ton, 
and  with  the  London  price  down  to 
about  £71  or  £72,  it  was  not  difficult  to 
predict  that  something  must  happen. 
It  is  now  definitely  announced  that  the 
smelters  of  the  Hampden-Cloncurry 
company,  which  closed  down  at  the 
usual  time  for  the  Christmas  holidays, 
are  not  to  be  blown  in  again  until 
prices  improve,  although  development 
work  in  the  company's  group  of  mines 
is  to  continue  as  usual.  The  chairman 
of  the  company  recently  stated  that 
costs  have  gone  up  to  such  a  level  that 
the  workers'  efficiency  has  become  so 
unsatisfactory,  and  that  the  price  of 
the  metal  has  dropped  to  so  low  a 
point  that  the  owners  of  Australian 
copper  mines  cannot  now  earn  profits. 
The  smelters  of  the  Mount  Cuthbert 
company,  which  had  only  a  short  cam- 
paign last  year,  are  also  to  remain  idle 
for  an  indefinite  period  after  the  holi- 
day .  recess,  but  development  work  in 
some  of  its  mines  is  to  go  on. 

The  Chillagoe  State  smelters  have 
had  to  follow  suit  and  close  down.  The 
reason  given  was  that,  owing  to  the 
low  market  prevailing,  producers  wouhl 
not  sell   their  ores. 

The  Government  has  up  to  the  pres- 
ent been  able  to  work  only  one  mine 
(the  Einasleigh  copper  mine)  in  con- 
nection with  the  Chillagoe  smelters, 
which   several   times   ran   short  of  ore. 


but  during  the  session  lately  closed 
parliamentary  authority  was  obtained 
to  operate  other  mines  and  to  spend  a 
larger  sum  annually  on  the  develop- 
ment of  State  mines  and  in  operating 
the  smelters  than  was  previously  avail- 
able. The  State  Battery  at  Wolfram 
remains  closed,  and  must  so  remain 
while  the  prices  of  the  rare  metals  con- 
tinue as  low  as  they  are,  for  the  simple 
reason  that  there  is  nothing  for  the 
battery  to  work  on. 

The  Mount  Morgan  company,  as  a 
large  producer  of  copper,  is,  of  course, 
being  much  affected  by  the  ruling  low 
market,  although  it  is  assisted  to  some 
extent  by  its  gold  output  and  the  help 
which  it  gets  from  tlie  Gold  Producer's 
Association.  Up  to  the  beginning  of 
1920  the  company  paid  dividends  pretty 
regularly,  and  has  distributed  in  all 
nearly  £9,400,000,  but  the  last  payment 
to  shareholders  was  made  in  April, 
1920,  and  the  general  manager  recently 
stated  that  the  copper  production  is 
now  being  conducted  at  a  loss,  and  that 
the  vanishing  point  as  far  as  dividends 
are  concerned  appears  to  have  been 
reached.  There  is,  however,  fortun- 
ately no  intention  to  close  down  the 
big  mine  for  the  present,  and  opera- 
tions will  be  continued  in  the  hope  of 
an  early  improvement  in  prices  and 
possibly  a  reduction  in  the  cost  of  pro- 
duction. When  the  last  mails  left  there 
was  a  slight  upward  movement  in 
metal  quotations. 

The  gold  discovery  at  Mount  Quam- 
by, in  the  Cloncui-ry  district,  which  was 
to  prove  another  Rand,  has  had  much 
of  the  romance  knocked  out  of  it  by 
the  matter-of-fact,  cold-blooded  geolog- 
ist whom  the  Government  sent  out  to 
examine  the  property.  This  geologist, 
L.  C.  Ball,  confirms  the  reports  of 
the  existence  of  immense  quantities  of 
conglomerates,  but  he  says  the  rock 
has  been  demonstrated  to  be  gold-bear- 
ing only  in  the  southernmost  part  and 
that  much  prospecting  must  be  done 
before  any  pronouncement  can  be  made 
as  to  the  remainder.  The  deepest 
working  is  12  ft.  down.  Much  of  the 
conglomerate  tested  has  been  found  to 
be  barren,  some  gave  low  values,  and 
one  sample  went  IJ  oz.  to  the  ton.  The 
average  of  twenty-four  samples  from 
the  surface  workings,  which  are  scat- 
tered over  a  length  of  700  ft.  with  a 
maximum  width  of  100  ft.,  was  just 
about  half  an  ounce  to  the  ton.  There 
is,  therefore,  no  doubt  that  the  conglom- 
erate is  auriferous,  but  much  work 
has  to  be  done  before  it  is  proved  that 
it  can  be  exploited  profitably. 

MEXICO 
Couhuila 
Torreon — Feb.  12 — The  Torreon  smel- 
ter is  being  blown  in  after  an  idleness 
of  several  months.  The  plant  will  be 
operating  in  full  blast  before  the  end 
of  this  month,  giving  employment  to 
several   hundred    men. 
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CANADA 
British  Columbia 
Queen  Mine,  Near  Salmo,  Bonded  to  C. 
H.  Cassill — McAllister  Share- 
holders Meet 

Saimo — Wisconsin  interests,  which 
have  held  the  Queen  mine,  on  Sheep 
Creek,  for  a  number  of  years,  have 
bonded  the  property  to  C.  H.  Cassill, 
of  Spokane,  president  of  the  First  State 
Bank  of  Ovanda,  Mont.  The  consider- 
ation involved  is  $150,000,  with  a  $20,- 
000  payment  due  in  July,  1921,  $10,000 
six  months  thereafter  and  three  pay- 
ments of  $40,000  covering  a  period  of  a 
year  and  a  half.  The  property,  consist- 
ing of  fifteen  claims,  is  credited  with 
a  gold  production  of  $1,529,000  within 
the  last  20  years.  Mr.  Cassill  intends 
to  incorporate  a  company  under  the 
laws  of  British  Columbia  with  a  capital- 
ization of  1,000,000  shares  of  a  par 
value  of  25c.  per  share  to  take  over  the 
Queen  group  and  amalgamate  with  this 
ground  a  number  of  other  claims  in  the 
vicinity,  and  which  he  has  held  for  a 
long  time. 

Three  Forks— The  McAllister  M.  & 
M.  Co.  shareholders  met  in  Spokane 
on  or  about  Feb.  10  to  authorize  the 
closing  of  a  deal  whereby  W.  A.  Grimes 
and  associates  take  up  the  bond  held 
on  the  McAllister  group,  prior  to 
maturity,  which  would  not  be  until  a 
year  from  ne.xt  May.  The  McAllister 
company  will  be  dissolved  and  it  is 
likely  that  the  syndicate  acquiring  the 
property  will  seek  incorporation.  The 
property  is  on  the  North  Fork  of  Car- 
penter Creek,  and  produces  a  high- 
grade  dry  ore.  A  wagon  road  will  be 
completed  to  the  mine  this  year.  The 
consideration  involved  in  the  present 
deal  is  $35,000. 

Sydney  Inlet — The  Tidewater  Copper 
Co.  has  temporarily  stopped  production. 
A  certain  amount  of  underground  de- 
velopment and  diamond-drill  work  will 
be  undertaken  to  better  define  the  ore- 
body.  Dan  Drumheller,  superintendent, 
reports  that  the  mill  which  was  recently 
remodeled  was  doing  excellent  work  at 
the  time  of  the  shutdown.  A  good  op- 
erating profit  was  reported  for  Decem- 
ber, in  spite  of  the  unsatisfactory 
market. 

Ontario 

Mclnlyrc    I'lanning    To    Increa.se    Mill- 
ing  Capacity 

Porcupine — The  Mclntyre  is  planning 
to  increase  it.s  milling  capacity  to  be- 
tween 900  and  1.000  tons  per  day.  The 
extent  and  gold  content  of  the  No.  5 
ere  body  now  being  worked  at  the  low- 
e.st  level  are  rated  to  show  an  increase 
at  depth. 

A  syndicate  including  local  and 
American  interests  i.s  negotiating  for 
the  acquisition  of  the  Porphyry  Hill 
property  in  Deloro  Town.ship  about 
half  II   mile   south   of  the   Dome   mines. 

The  (lolil  Kecf  i.s  planning  the  re- 
Huniplion  of  (iperationM  at  an  early 
<late,  iiicliidiiig  the  sinking:  of  n  shaft 
to  the  .100  level,  to  open  up  a  strong 
vein  indiiiiteil  by  diamond  .hilling. 


NORTH  CAROLINA 

New    Talc-Grinding     Plant     Built— Re- 
opening  Old   Spoon   Mine 

Troy — Operations  are  under  way  in 
the  new  Hemp  talc  district,  which  has 
been  developed  in  an  old  gold-mining 
region.  The  most  active  work  is  that 
of  the  Standard  Mineral  Company,  Inc., 
858  Woolworth  Building,  New  York 
City.  This  company  is  building  a  35- 
ton  talc-grinding  mill  and  expects  to 
be  ready  to  ship  ground  talc  soon.  A 
crayon  mill,  with  capacity  of  100  gross 
daily,  will  start  at  the  same  time.  Bins 
are  being  erected  at  the  mine,  and  an 
Ingersoll-Rand  compressor,  drills  and 
channeling  machine  are  being  in- 
stalled. 

R.  I.  Dickens  is  opening  the  old 
Spoon  gold  mine,  northeast  of  Ashboro, 
for  New  York  owners  and  is  sinking  a 
shaft  and  crosscutting.  Donald  Cam- 
eron has  completed  his  Marathon  mill 
plant  at  the  Porter  mine  and  will  soon 
begin  grinding. 

A.  J.  Overton  is  installing  a  rock 
crusher  and  a  haulage  system  at  his 
thirty-stamp  mill  recently  built.  This 
mill  is  now  in  operation. 

Waynesville  —  The  Cons.  Natural 
Abrasives  Mining  Co.  has  been  organ- 
ized with  a  capital  stock  of  $2,000,000. 
This  is  a  consolidation  of  rhodolite,  corun- 
dum and  garnet  properties  said  to  cover 
7,000  acres  in  Jackson,  Macon  and  Clay 
counties,  N.  C,  and  Tower  County,  Ga. 
It  is  intended  to  raise  funds  to  remodel 
the  present  plant  and  add  equipment 
sufficient  to  permit  the  production  of 
150,000  tons  of  finished  product  per 
year. 

ARKANSAS 

Manganese    .Mining    Practically    Closed 
Down — No  Ore  Sold  for  This  Year 

Batesville — Little  of  note  has  hap- 
pened recently  in  the  Batesville  man- 
ganese district.  Ore  contracts  expired 
Dec.  31,  and  there  was  a  spurt  of  ship- 
ping the  last  week  of  the  year,  getting 
rid  of  accumulations  and  getting  the 
yards  and  bins  cleaned  up.  No  ore 
has  been  sold  for  this  year  as  yet, 
and  the  probabilities  are  that  it  will 
be  Marcli  at  least  before  any  new  con- 
tracts arc  made.  The  prices  to  be  paid 
will  no  doubt  be  low.  The  industry  is 
practically  closed  down.  The  North- 
ern Minnesota  Ore  Co.  is  working  a 
few  men  contract  mining  on  high- 
grade  <ire  only,  as  is  R.  S.  Hanford 
at  the  Davis  Hill  property  and  Snapp 
land  and  Pottorf  property  north  of 
PfeifTcr.  A.  G.  Gray  also  has  a  few 
men  working  on  his  land  near  PfeitTer. 
Otherwise  no  ore  is  being  mined  what- 
eviT. 

l.illU'  development  work  is  being 
undcitaken.  E.  C.  McCombs,  repre- 
senting the  Independence  Mining  Co., 
is  using  the  interval  of  no  produc- 
tion to  repjiir  and  enlarge  and  over- 
haul his  washing  plant  at  the  Polk- 
.Southanj  property,  north  of  Cushman, 
and  will  instull  n  crusher  to  put  the 
ore  in  better  size  for  sampHnK.  The 
Northern  Minnenota  Ore  Co.  expects  to 
do  some  test-pitting  this  spring  or  in 


the  near  future.  The  National  Man- 
ganese Ore  Co.,  of  Indianapolis,  Ind., 
going  ahead  with  the  projected  30-ft. 
dam  on  Lafferty  Creek  just  below  the 
town  of  Anderson  and  putting  up  wash- 
ing plant,  and  other  equipment. 

The  consolidation  of  the  Eureka 
Manganese  &  Mining  Co.  and  the 
Southern  Hill  Manganese  Co.  was  ef- 
fected Jan.  20  by  the  organization  of 
a  new  company  capitalized  at  $2f'0,000 
and  to  be  known  as  the  United  States 
Manganese  Co.  The  new  company  takes 
in  the  Eureka  mine  and  mill  of  the 
Eureka  company,  which  was  owned  by 
W.  H.  Beatty,  W.  H.  Denison,  and  N. 
A.  Adler,  and  the  Southern  Hill  prop- 
erty, which  was  mined  during  the 
war  by  C.  H.  Lord,  of  Chicago;  and 
associates.  The  new  company  also 
takes  over  543  acres  of  mineral  land, 
formerly  belonging  to  the  Gregory 
estate,  some  of  which  is  expected  to  be 
valuable.  The  principal  stockholders 
war  by  C.  E.  Lord,  of  Chicago,  and 
McFatrich,  of  Chicago,  M.  A.  Losee, 
of  Chicago,  and  W.  H.  Beatty,  of  Cush- 
man. Dr.  Roe  is  president.  Dr.  McFat- 
rich, vice-president,  and  W.  H.  Beatty, 
secretary  and  manager.  The  company 
started  operations  at  once  with  a  view 
to  getting  the  Eureka  mine  in  shape 
for  economical  operation.  In  the 
absence  of  a  market,  the  company 
expects  to  be  able,  financially  and 
physically,  to  stockpile  the  product. 

MICHIGAN 

The  Copper  Country 

Arcadian  Consolidated  Re-elect-s  Direc- 
tors—C.  &  H.  Electrolytic  Down 
Temporarily 

Houghton  —  The  Arcadian  Consoli- 
dated Mining  Co.  held  its  annual  meet- 
ing in  Houghton  on  Feb.  8.  Directors 
were  re-elected  as  follows:  R.  H. 
Shields,  president,  W.  B.  Anderson,  L. 
W.  Killmar,  J.  W.  Shields,  S.  T.  Everett, 
J.  C.  Shields,  H.  W.  Fesing,  J.  G.  Stone 
and  F.  W.  Miller.  The  only  work  being 
done  at  present  is  the  sinking  of  the 
New  Baltic  shaft,  which  will  be  down 
940  ft.  by  March  1.  It  will  then  be 
connected  with  the  New  Arcadian  shaft, 
which  is  about  3.500  ft.  away.  A  thou- 
sand feet  of  drifting  has  been  done 
from  the  New  Arcadian  shaft  toward 
the  New  Baltic. 

Chief  Engineer  H.  W.  Fesing  in  his 
report  states  that  the  showing  of  cop- 
per on  the  250,  400,  BOO  and  000  levels 
is  very  good.  On  the  last  the  vein  is 
2fi  ft.  wide,  with  mineralization  across 
the  entire  k>de.  He  goes  on  to  say: 
"Should  the  vein  between  these  two 
shafts  disclose  such  copper  values  as 
the  openings  in  the  various  levels  of 
both  shafts  would  indicjitc.  then  there 
can  be  no  doubt  that  possibilities  exist 
here  for  the  development  of  mii  immense 
tonnage  of  commercial  v.K-k.  Even  in 
the  block  of  ground  lyinjr  .ibove  the  900 
level,  between  the  two  shafts,  and  al- 
lowing for  the  usu;il  discard  in  rock 
selection,  no  less  thmi  1.000,000  Urns 
of  merchantable  v.iii  rock  should  be 
supplied." 

The  Quincy   Minii\i-   Co.  continues  to 
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operate  but  one  of  its  stamp  mills. 
Production  is  about  3,000  tons  per  day 
or  about  60  per  cent  normal. 

The  Copper  Range  Co.  has  been  in- 
creasing its  mine  forces  slightly  at  its 
three  operating  mines  in  the  last  few 
weeks.  The  total  output  of  ore  is  now 
about  65,000  tons  per  month.  Of  this 
the  Champion  produces  about  60  per 
cent,  the  Baltic  about  25  per  cent,  and 
the   Trimountain   15  per  cent. 

Calumet  &  Hecla  has  suspended  oper- 
ations at  its  electrolytic  plant  for  about 
two  weeks.  This  action  was  caused  by 
the  decreased  supply  of  copper  mineral 
with  the  required  silver  content. 

Dwight  E.  Woodbridge,  mining  engi- 
neer of  Duluth,  Minn.,  gave  an  interest- 
ing talk  on  the  Hudson  Bay  country  to 
a  group  of  Copper  Country  business 
and  professional  men  on  Feb.  9.  He 
touched  on  the  history  of  the  Hudson's 
Bay  Co.  and  the  peculiar  habits  and 
customs  of  the  Eskimos.  But  the 
greater  part  of  his  address  was  de- 
voted to  the  great  iron  deposits  in  that 
country,  especially  on  a  group  of  islands 
in  Hudson  Bay.  He  was  of  the  opinion 
that  if  future  detailed  examination  bears 
out  the  results  of  the  preliminary  ex- 
amination, these  great  iron  ore  deposits 
will  come  into  direct  competition  with 
the  ores  of  Michigan  and  Wisconsin. 

Menominee  Range 

B.  C.  Neeley  Buys  Iron  Ore  Tract 

Including  Vivian  Mine 

Iron  Mountain — Benjamin  C.  Neeley, 
of  Crystal  Falls,  Mich.,  has  purchased 
640  acres  of  mineral  lands  in  Breitung 
township,  Dickinson  County,  the  descrip- 
tion being  the  west  half  of  Section  33 
and  the  west  half  of  Section  34.  The 
Vivian  mine,  operated  many  years  ago, 
is  located  on  these  lands,  and  was 
worked  by  Pickands-Mather  interests. 
There  is  a  very  large  tonnage  of  low- 
grade  ore  on  the  property  and  the  re- 
cent purchaser  is  to  begin  diamond- 
drilling  with  the  idea  of  finding  high- 
grade.  Xeeley  has  been  a  successful 
operator  in  the  Iron  County  district  of 
the  Menominee  Range  for  many  years. 

At  the  Ernst  mine  the  shaft  is  being 
deepened  from  the  9th  to  the  10th  level. 
When  this  is  done  the  mining  force  will 
be  increased.  The  Ernst  is  doing  dia- 
mond drilling. 

The  Bates  mine  shaft  is  being  con- 
creted. 

Marquettt  lUnge 

Rolling   .Mill   Mint   (  losed   Down   Pend- 

injtf    Better   Market 

Negaunee— The  Rolling  Mill  mine, 
operated  by  the  Clement  K.  Quinn  com- 
pany, has  been  clo.sed  pending  a  better 
ore  market.  Men  will  be  retained  to 
conduct  diamond  drilling  explorations 
and  to  repair  shaftH  and  machinery. 
About  100  men  are  out  of  work  as  a 
result  of   the   shut-down. 

The    Mary   Charlotte   mine,   operated 

by  the  Breitung  interestK,  closed  down 

on  Feb.   17.     About  100  men  were  laid 

off.     Large  .stocks  of  ore  and  no  sales 

re  said  to  be  the  reasons. 


MINNESOTA 

Mesabi    Range 

Republic  Iron  &  Steel  Closes  Mines  on 

Mesabi  Range — Air  Tank  Explodes 
at  Hill-Crest 

Nashwauk  —  Although  the  Hawkins 
mine,  which  is  being  stripped,  has 
closed  down  for  repairs,  the  mining  in- 
dustry in  the  near  vicinity  is  still  mov- 
ing. The  La  Rue  mine  is  operating 
with  full  crews,  also  the  Crosby  mine, 
and  it  is  anticipated  that  the  York 
mine  will  i-eopen  in  another  month  as 
there  is  certain  preparatory  work  to 
be  accomplished  before  the  shipping 
season.  Stripping  operations  continue 
at  the  properties  of  the  Butler  Bros. 

Gilbert— The  Republic  Iron  &  Steel 
Co.  closed  all  mines  of  the  company 
on  the  Mesabi  Range  on  Feb.  12.  The 
three  mines  in  Michigan  will  be  oper- 
ated at  only  50  per  cent  of  normal. 
The  mines  affected  on  the  Mesabi 
Range  are  the  Petit  and  Schley  at  Gil- 
bert, the  Union  at  Virginia,  the  Kin- 
ney at  Kinney,  and  the  Bray  at  Nash- 
wauk. 

Ely — The  North  Chandler  mine,  of 
the  Chandler  Mining  Co.,  has  reduced 
its  working  schedule  to  four  days  a 
week.  About  100  men  will  be  em- 
ployed. 

The  Zenith  mine  is  still  working  six 
days  a  week  with  a  reduction  of  the 
number  employed  which  is  approxi- 
mately 150  men. 

Ironton — The  6  x  10-ft.  compressed 
air  tank  at  the  Hill-Crest  mine  exploded 
and  caused  considerable  damage  to  the 
engine  room  besides  breaking  one  of 
the  arms  of  the  engineer  with  other 
minor  injuries.  Part  of  one  of  the 
walls  of  the  engine  room  was  de- 
stroyed and  the  equipment  badly  dam- 
aged. 

ARIZONA 

Calumet   &   Arizona    Finds   New   Body 

of  High-Grade  Carbonate  Ore 

Bisbee — In  drifting  on  the  770  level 
the  Calumet  &  Arizona  company  has 
cut  a  body  of  high-grade  azurite  and 
malachite  ore.  The  immediate  purpose 
of  driving  this  drift  was  to  develop 
some  low-grade  siliceous  ore  found  in 
churn  drilling.  The  new  discovery  was 
unexpected  and  from  appearances  is 
the  top  of  an  orebody.  It  is  located  on 
the  Ormond  claim  and  the  ore  is  typical 
of  the  high-grade  specimen  ore  mined 
in  the  early  days  of  Bisbee. 

A  geological  examination  of  its  prop- 
pei-ty  is  being  made  for  the  Higgins 
Development  Co.  in  Bisbee  by  F.  H. 
Farrell,  of  Los  Angeles. 

Tombstone — Rushin  &  Hobbs,  leasing 
on  the  Silver  Cloud  mine,  eleven  miles 
northeast  of  Tombstone,  have  shipped 
three  cars  of  silver  ore  from  the  dumps. 
Some  development  work  is  being  done 
in  the  mine. 

Courtland — F.  J.  Gibbons  is  leasing 
on  the  property  of  the  Great  Western 
Copper  Co.  No  shipments  are  being 
made.  Ore  is  being  stockpiled  until  the 
copper  market  is  more  favorable.  A 
few  other.s  are  also  leasing  in  a  small 
way  but  not  shipping. 


MONTANA 

Butte-Jardine     Trying     Out    Champion 
Mill — Western  Smelting  Co.'s  Fur- 
nace Almost  Complete 

t'hanipion  District — Tuning-up  opera- 
tions at  the  200-ton  Champion  mill  of 
the  Butte-Jardine  are  under  way  with 
the  concentrates  showing  a  recovery 
around  95  per  cent.  The  Champion 
dumps  all  will  be  milled,  the  silver 
values  running  up  to  15  oz. 

Cooke  City — The  300-ton  copper  blast 
furnace  of  the  Western  Smelting  & 
Power  Co.  is  about  90  per  cent  com- 
plete. At  the  mine,  on  Henderson 
mountain,  a  crosscut  tunnel  is  being 
driven  to  open  at  depth  orebodies  the 
existence  of  which  has  been  shown  by 
tunnels  higher  up  on  the  mountain.  A 
hydroelectric  plant  of  the  company  has 
been  in  operation  for  the  past  five 
years. 

COLORADO 

Modoc   Company's   New   Hoist 
Running 

The  new  250-hp.  hoist  at  the  Modoc 
mine  is  in  operation,  and  is  lifting  two 
double-deck  cages  from  the  15th  level. 
The  hoist  is  designed  to  lift  3-ton  skips 
from  the  22nd  level.  The  equipment 
was  built  by  the  Wellman-Seaver-Mor- 
gan  Co.  of  Cleveland,  Ohio.  The  in- 
stallation   cost    approximately    $50,000. 

UTAH 

Tintic    Standard    Strikes    Rich    Ore    on 
1,100  Level 

Eureka^ — The  Tintic  Standard  has 
opened  exceptionally  rich  ore  in  a  drift 
from  the  No.  2  shaft  on  the  1,100  level. 
The  drift  has  shown  shipping  ore  for 
500  ft.  and  the  exceptionally  rich  silver 
ore  has  come  in  in  the  last  100  ft.  It 
is  felt  that^  this  level  will  equal  the 
1,250  and  1,200  levels  in  productivity. 
Milling  ore  has  also  been  developed  on 
the  1,100.  The  new  mill  is  treating 
175  tons  daily,  and  the  first  cleanup, 
when  the  precentage  of  recovery  can  be 
determined,  will  be  made  in  a  few 
weeks. 

NEVADA 

Mining     Engineers     Object     to     New 
Licensing    Bill 

Mining  engineers  throughout  the 
state  of  Nevada  are  making  vigorous 
objections  to  the  passage  of  Senate 
Bill  No.  21,  an  Engineers'  License  Bill 
affecting  all  classes  of  engineers.  This 
measure  was  prepared  and  introduced 
in  the  slate  Senate  through  the  efforts 
of  a  small  group  of  civil  engineers  in 
('arson  City  and  its  existence  was  a 
surprise  to  the  engineering  profession 
in  the  state  of  Nevada.  Mining  en- 
gineers as  a  whole  opposed  the  bill  on 
account  of  its  loose  construction  and 
ambiguity.  There  are  divers  opinions 
I'egarding  this  type  of  legislation 
through  this  state,  and  it  is  generally 
fell  that  before  a  bill  of  this  kind  is 
introduced  it  should  be  scrutinized 
closely  by  representatives  of  all  con- 
cerned. It  is  not  likely  that  the  bill 
will   pass. 
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Daily  Prices  of  Metals 


Copper.  N.  Y. 
net    refinery* 

Electrolytic 

Tin 

Lead 

Zinc 

Feb. 

99  Per  Cent 

straits 

N.  T. 

St.  L. 

St.  li. 

17 
18 
19 
21 
22 
23 

12.65 
12.65 
12.55 
12.50 

12.25 

^8. ,5 
29.  "0 
29  50 
28.50 

28^25 

32.50 
32.75 
32.75 
32.25 

32.66 

4.35@4.40 
4.25@4.40 

4.25 

4.10 

4'00 

4.25 
4.15 
4.10 
4.00 

4.00 

4.95 

4.90 

4.90 

4.85@4.90 

4.86@.4.90 

l-go'^)^??!    ^^'"slf    i^?"^^^?"*^!   *°    ""^    following    quotations    for    copper,     "delivered-: 

the  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 

t^he  be%'^of°  o,fr^'i1fH2^»'^?'lt  ^""^   '•ePO'ted  by  producers  Ind  agencies,   and  reprS^en^  to 

the  best  of  our  judgment  the  prevaihng  values  of  the  metals  for  deliveries  consUtutine 

M.^;:m-af^-fAg-p1>'?n^?.^'r\l^^oth^t;'4^is°e^^;7d.  "S^p^fct"  i^^'Si  ^^^Bl 
girrffl.llr^ToTh'l'^bu^°^?.;'il.'ij^n'-a\i:n."-"''='^  ™^=^"^  ''^^^  '^'^  seller  1,a'?s 'ilTeVrg^hfTro"^' 
Quotations  for  copper  are  for  ordinary  forms  of  wire  bars  ingot  bars  and  cakc> 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  ^^ras  for  other 
shapes.      Cathodes   are  sold  at  a   discount  of  0.125c    per  lb 

h!.=i=  «f  .,^'^?"f  for  zinc  are  for  ordinary  Prime  Western  brands.     Tin  is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  ^"""^ea  on  ine 
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20 

19} 

19 
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The 

prices  in 
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Silver  and  Sterling  Exchange 
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Jlerllng  silver.  925  flnr'  London  quotations  are   In   pence   per  troy  ounce  of 


Metal  Markets 

New  York,  I'eb.  23.  1921 

Absence  of  any  demand,  and  pressure 
to  sell,  caused  a  fresh  crop  of  price 
reductions  in  the  local  market  during 
the  last  week.  Declines  in  copper  and 
lead  have  also  occurrcti  in  London. 
Dealers  are  very  pessimistic,  and  can 
»ep  no  immediate  hope  of  a  betterment 
*»  lonjr  as  some  interests  seem  disposed 
to  market  their  current  output  regard- 
less of  price.  However,  bu.^iness  in 
sonic  lines  shows  some  prospect  of  im- 
piovinjt,  an. I  in  severil  instances  cor- 
poration directors  have  shown  a  dispo- 
sition to  lay  in  moderate  stocks  of 
mctnis  at  current  low  prices  when 
financial  conditions  allow 


Copper 

Consumers  (generally  show  no  in- 
terest in  the  market,  and  arc  not  even 
willing'  to  make  a  bid.  Copper  for 
pionipt  shipment  was  freely  offered  by 
at  le.'ist  two  interests  at  1280.  delivered, 
on  Miimlay,  and  this  afternoon  sales 
were  niaile  at  12.r)0c.  The  larper  pro- 
ducers claim  to  be  maintaining  their 
price  at  i;ic.,  without,  however,  niovinp 
any  metal.  It  is  to  their  interest  of 
cmir.sc  to  do  this,  inasmuch  as  any 
marked  decline  just  at  this  time  mifrht 
interfere  somewhat  with  the  marketinR 
of  the  $10,000,000  bond  issue  recently 
placed.  Premiums  of  ic.  per  month  are 
(renerally  heinir  asked  by  all  would-be 
sellers  on  metal  for  forwnni  .Iclivery. 
Kvporl   demanil   has   turned  very   weak. 


Lead 

The  American  Smelting  &  Refining 
Co.  reduced  its  official  price  of  lead, 
New  York  and  St.  Louis,  from  4.60c.  to 
4.50c.  on  Friday  the  ISth.  and  the  next 
day  made  a  further  reduction  to  4.40c. 
This  is  still  considerably  above  the 
market,  and  another  revision  is  likely. 
The  outside  market  has  declined  vio- 
lently, o-ning  to  the  cutting  of  prices 
by  two  interests,  one  in  St.  Louis  and 
the  other  here  fn  New  York.  In  one 
case  the  price  reduction  was  inspired 
by  considerable  stocks,  which  had  to  be 
marketed  to  raise  cash,  and  in  the  other 
by  the  fact  that  declines  in  London  and 
the  pressure  of  Spanish  lead  m.'ike  im- 
porting look  attractive.  Some  promis- 
ing business  has  been  booked  on  the 
decline,  and  close  followers  of  the  mar- 
ket are  advising  buying  at  current 
prices.  Inquiries  for  fniall  lots  have 
not  been  as  numerous  as  a  few  weeks 
ago.  but  were  in  evidence  to  some  ex- 
tent, particularly  on  Monday.  The 
business  of  lead  consumers  is  fairly 
good  in  some  lines,  particularly  in  the 
paint,  storage-battery,  and  cable  indus- 
tries. The  two  producers  of  chemical 
lead  have  so  far  shown  no  disposition 
to  sell  under  4.50c.  St.  Louis,  but  how 
long  they  will  persist  in  their  policy  is 
unknown.  .Apparently  no  business  is 
being  booked  at  that  price. 

Lead  for  forward  delivery  is  approxi- 
mately the  same  price  as  for  prompt, 
but  there  is  somewhat  more  disinclina- 
t'on  to  sell  on  the  part  of  producers. 
Possibly  about  five  points  premium  for 
each  month  in  the  future  would  about 
represent  their  ideas. 

Zinc 

The  market  has  continued  very  list- 
less, with  few  sales  recorded.  The  further 
decline  is  attributed  largely  to  the  con- 
tinuation of  tight  money  conditions  in 
the  West,  for  when  the  question  of 
ready  cash  is  paramount,  the  price  re- 
ceived for  zinc  or  any  other  metal  is  a 
secondary  consideration  to  procuring 
funds.  Kuropean  zinc  is  still  being  im- 
ported, and  helps  to  prevent  the  market 
from  recovering,  although  not  much  of 
it  has  been  sold.  .Ami-rican  brands  are 
said  to  constitute  part  of  the  imports, 
but  are  admitted  duty-free  only  after 
satisfactory  proof  that  it  is  primarily 
zinc  of  .American  origin,  and  not  a 
bonded  product,  and  su'-h  conditions  are 
difficult  to  meet.  High-grade  zinc  con- 
tinues at  7.2.5c.  New  S'ork  and  ordi- 
nary grades  are  reported  offered  in  St. 
I.ouis  at  4.80c.  today. 

Tin 
I/ondon   was   s.mh.  >v    .  t    stimigcr   last 
wivk,  owing  to  i.p.  ••     .'f  irrcatly  cur- 
tailed   Bolivian    prr   ;:-'ii'n.      Such    of 
these    reports   as   wc    li.ivc   seen    would 
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appear  to  be  greatly  exaggerated,  and 
it  is  unlikely  that  more  than  a  one- 
third  cut  in  production  is  in  effect  or 
contemplated.  Even  at  present  prices, 
Bolivan  producers  are  probably  making 
money.  Chinese  tin  is  being  more 
actively  offered  in  the  local  market  than 
for   some   time. 

Straits  tin  for  future  delivery:  Feb. 
17th,  33@33.25c.;  18th,  33.50@34c.; 
19th,  33.25@33.75c.;  21st,  32.50@33c,; 
23d,   33@33.25c. 

Arrivals  of  tin,  in  long  tons:  Feb. 
15th,  Australia,  5;  China,  10;  18th,  Lon- 
don, 205;  19th.  London,  25. 

Gold 
Gold    in    London:     Feb.    17th,    104s. 
lid.;    18th,   105s.   6d.;   21st,    106s.;   22d, 
105s.  6d.;  2.3d,  105s.  8d. 


Foreign  Exchange 

The  probability  that  Great  Britain 
would  be  in  the  market  for  American 
dollars  with  which  to  pay  interest  on 
loans  made  by  this  country  during  the 
war  had  an  adverse  effect  on  sterling 
exchange  in  the  closing  days  of  last 
week,  but  sterling  was  stronger  again 
Monday  and  today.  A  large  amount  of 
buying  by  speculative  interests  has  ac- 
companied the  recent  rise,  so  that  there 
is  a  pronounced  long  account  now  to  be 
considered. 

On  Monday,  Feb.  21st,  francs  were 
7.265c.;  lire,  3.655c.;  and  marks,  1.64c. 
New  York  funds  in  Montreal,  15i  per 
cent  premium. 

Silver 
The  silver  market  has  continued 
weak,  on  account  of  further  selling  by 
China  and  the  Indian  bazaars;  and  Lon- 
don fell  today  to  323d.,  which  is  the 
lowest  quotation  since  Nov.  4,  1916. 
The  New  York  market  has  also  de- 
clined, but  with  the  lower  prices  a 
scarcity  of  silver  and  an  inclination 
on  the  part  of  sellers  to  hold  their 
product  are  becoming  apparent. 

Mexican  Dollars— Feb.  17th,  45S; 
18th,  44i;  19th,  44i;  21st,  43;;;  23d, 
433. 

Other  Metals 
Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market  24@25c. 
Antimony  —  Thinese  and  Japanese 
brands,  5'iC.;  market  quiet.  W.C.C. 
brand,  6.1c.  per  lb.  Cookson's  "C" 
grade,  spot,  9Xc.  Chinese  needle  anti- 
mony, lump,  nominal  at  4ic.  per  lb. 
Standard  powdered  needle  antimony' 
(200  mesh),  6i@7t.  per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb,Oj,  whole- 
sale lots,  7c. 

Hismuth— $2.35@$2.40  per  lb.,  500- 
Ib.  lots. 

Cadmium — Nominal,  $1.40  per  lb.,  in 
1,000-lb.  lots. 

Cobalt— Metal,  $4.50  per  lb.;  black 
oxide,  $3ffij$3.10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium — Nominal,   $325   per   oz. 
Magnesium  —  Crude,     99     per     cent, 
$1.26@$].35  per  lb.,  f.o.b.  Philadelphia. 


'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
»nd  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — Open  market,  $70@$80  per 
troy  oz. 

Palladium — $65   per  oz. 

Platinum — $70  per  oz.     Strong. 

Quicksilver — Nominally  $50  per  75- 
Ib.   flask.     San  Francisco  wires  $47.75. 

'Rhodium— $200@$225  per  troy  oz. 

Ruthenium— $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 


Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CrjOj  foreign  ore  with  a  maximum  of  fi 
per  cent  silica,  50@55c.  pei  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Manganese  Ore — 40c.  per  unit,  sea- 
port; chemical  ore  (MnOs)  $60  per 
gross  ton,  lump;  $65@$70  per  net  ton, 
powdered. 

Molybdenum  Ore — 85  per  cent  MoSj, 
55@60c.  per  lb.  of  contained  sulphide, 
New  York. 

'Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  40c.  per  ib. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiO;,  14@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOj,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WO.,  and  over,  per  unit 
of  W0=,  $3@$3.25,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Camotite) — Ore  con- 
taining IJ  per  cent  UaO.  and  5  per  cent 
V,0,  sells  for  $1.50  per  lb.  of  U3O,  and 
75c.  per  lb.  of  ViOt;  ore  containing  2 
per  cent  UaO,  and  5  per  cent  VsO.  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  UjO«  and  V2O5  content  com- 
mands  proportionately   higher  prices. 

Vanadium  Ore— $1.50  per  lb.  of  ViO. 
(guaranteed  minimum  of  18  per  cent 
V:0.),  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Ziric  and  Lead  Ore  Markets 

Joplin,  Mo.,  Feb.  19 — Zinc  blende,  per 
ton,  high,  .$26.90;  basis  60  per  cent 
zinc,  premium,  no  offers;  Prime  West- 
ern, .$22.50@$20;  fines  and  slimes,  no 
offers;  calamine,  basis  40  per  cent,  of- 
fer .^15,  no  sales;  average  settling 
price,  all  grades  of  zinc,  $25.24. 


'Furnished    by   Foote   Mineral   Co..   Phlln- 
dclphla.   Pa. 


Lead,  high,  $48.45;  basis  80  per  cent 
lead,  $45@$40;  average  settling  price, 
all   grades   of   lead,   $46.15   per   ton. 

Shipments  for  the  week:  Blende, 
5,943  tons,  lead,  1,185  tons.  Value,  all 
ores  the  week,  $204,710. 

Less  than  900  tons  of  zinc  was  sold 
this  week,  over  half  of  which  is  re- 
ported on  $22.50  basis,  with  the  rest 
reported  bought  on  $20  basis.  A  large 
mercantile  establishment  claims  the 
purchase  of  1,000  tons  on  $22.50  basis 
for  speculation,  but  as  this  must  be 
resold  to  smelters,  it  is  not  reported 
as  purchased  ore  until  more  may  be 
known  of  the  transaction,  no  producer 
having  acknowledged  the  sale. 

Lead  ore  declined  $5  at  the  close, 
with  little  animation  on  $40  basis. 

Platteville,  Wis.,  Feb.  19 — No  market 
for  lead  or  zinc  ore.  Shipments  for 
the  week:  Blende,  614;  lead,  30  tons. 
Shipments  for  the  year:  Blende,  5,796; 
lead,  510  tons.  Shipped  during  week 
to  separating  plants,  185  tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60(3) 
$75;  cement  stock,  $17.50@$30;  floats, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22@$26  in  bags, 
carload  lots;  all  f.o.b.  Kings  Creek, 
S.  C.  Crude,  88  to  94  per  cent,  $23; 
ground  (white),  $45;  ground  (off  color) 
$30@$32  per  net  ton,  less  than  carload 
lots,  f.o.b.  New  York.  Crude,  first 
grade,  $10  per  ton,  f.o.b.  cars,  Mis- 
souri; floated,  $28  per  ton  in  bbls.; 
$26.50  per  ton  in  100-lb.  bags;  extra 
charge  for  bags,  f.o.b.  St.  Louis. 

Chalk — English,  extra  light,  5(3)Bic.; 
light,  5@6c.;  dense,  4J@5c.  per  lb.,  all 
f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude.  $8(3) 
$10;  washed,  $10@$12;  powdered,  $15@ 
:f20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $15@ 
$20,  i'.o.b.  Virginia  points.  Domestic 
lump,  $10@:i,20;  powdered,  $25@$30; 
imported  lump,  $15@$25,  f.o.b.  Ameri- 
(Mn  ports;  powdered,  $35@$45,  f.o.b. 
New   York. 

Feldspar — Crude,  $8(3)$14  per  grosB 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  por  ton,  ground,  f.o.b.  Maine. 

I'luorspar  —  Gravel,  guaranteed  86 
per  cent  calcium  fluoride  and  not  over 
6  iicr  cent  silica,  $25  per  ton,  f.o.b. 
Illinois  mines,  and  $25,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
ical or  enameling  purposes,  $60;  lump, 
$17.50,  f.o.b.  Heathdon,  N.  M.  In  Canada 
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85  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
<]anadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mines. 

Fuller's  Earth — $16  per  ton,  carload 
lots,  f.o.b.  mines. 

Graphite — Ceylon  lump,  first  quality, 
8(S)9c.  per  lb.;  chip,  7c.;  dust,  Sic.  No. 
1  flake,  7ic.;  high-grade  amorphous 
crude,  3e. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock,  New  York.  Raw  crushed 
rock,  $3.50@$4..50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Dolomite.  1(5)2  man  size, 
$1.60(aS1.65;  2@8  in.,  $1.55@$1.65  per 
net  ton.  f.o.b.  Plymouth  Meeting,  Pa.; 
fluxing.  S1.65@$1.75  per  net  ton,  f.o.b. 
Howellville,  Pa. 

Magnesite,  Calcined  —  High  -  grade 
caustic  calcined,  lump  form,  $35@$40 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic  seaboard,  $61@$63. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
?4;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
f6.50.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90@$160  per  ton  (depending  upon 
quantity);  all  f.o.b.  New  York. 

'Monazite — Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

I'ho.sphate  Rock — According  to  a 
Tennessee  producer,  there  is  little  de- 
mand for  phosphate  rock.  Owing  to 
the  decreased  price  of  farm  products 
farmers  claim  they  .ire  not  going  to 
use  fertilizers  this  year,  so  manufac- 
turers are  holding  off  i)urchasinK  phos- 
phate rock,  as  they  had  accumulated 
fairly  good  stocks  during  the  fall 
months.  Quotations:  Por  long  ton,  F'lor- 
ida  ports:  77  per  cent  tricalcium  phos- 
phate, $13;  75  per  cent,  $11..50;  75(5)74 
per  cent,  $11;  70  per  cent,  $8.35;  68  per 
cent,  $7.85;  68(ffi66  per  cent,  $7.60. 
Finely  ground  Tennessee  rock  sells  for 
$8.50  per  net  ton  for  13  per  cent  phos- 
phorus content,  agricultural  applica- 
tion; for  ncid-makinp,  14  per  cent,  $9; 
both  prices  f.o.b.  Centcrville,  Tenn. 

Pumice  Stone — Imported,  lump,  4(3) 
60c.  per  lb.;  domestic  lump,  6c.; 
eround,  4(g)7c.,  all  f.o.b.  New  York. 

pyrile.x — Spanish  fines,  per  unit,  16c., 
c.l.f.  Atlantic  seaport;  fumnoe  size, 
J6ic.;  Spnniah  lump,  14(a)lCc.;  domestic 
fine.s.    f.o.b.    mines,    Grorgin.    12(H)  14c. 

Quarlz — (Acid  tower)  fist  to  head. 
»10;  U  to  2  in..  $14;  rice.  $17;  nil  net 
ton.  f.o.b.  Rnltinioro;  lump,  cnrlond  lots, 
IB(g)$7.ri0  net  ton,  f.o.b.  North  Carolina 
minpt). 


Sulphur — $18  per  ton  for  domestic; 
$18(p)$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $11(5)$20  per 
ton;  roofing  grades,  $8.50(3)$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$45,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10@$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars;  freight  to  New 
York  $5.25  per  ton,  carload  lots;  less 
than  carload  lots,  $9.25.  Imported,  $40 
@$50;  Canadian,  $20(g)$40  per  ton. 

Mineral  Products 

Arsenic — White  arsenic,  10(a)llc.  per 
lb.;  sulphide,  powdered,  14(a'15ic.  per 
lb.  in  carload  lots. 

Sodium  Nitrate — $3  per  ewt.  ex  ves- 
sel, Atlantic   ports.     Market  quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  .§20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $32  per  ton.  New 
York. 

Potassium  Sulphate — Domestic,  $220 
(S)$230  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  .?200(ffi$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium— Per  lb.,  $12(5)$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  16@17c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,    16(S17c.,    f.o.b.    works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $100,  f.o.b.  furnaces;  resale, 
$90,  delivered;  English,  $100,  c.i.f.  At- 
lantic seaports.  Spiegeleisen.  18@20 
per  cent.  $40@$45,  f.o.b.  furnace. 

'Ferromolybdenum — Standard  grades, 
■■arrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2  per  lb.  of  con- 
tained nietal,  f.o.b.  works. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $55(a)$60; 
.50  per  cent,  $80(a$85;  75  per  cent, 
$145@$150. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  55@60c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
60c. 

Ferro-uranium — 35  to  50  per  cent  U, 
$7  per  lb.  of  U  contained,  f.o.b.  works. 

Fvrrovanadium — Basis  30  to  40  per 
cent.  ?.")  per  lb.  of  V  contained,  plus 
75c. (n  $2  differentials  and  according  to 
.silicon  content,   f.o.b.  works. 

Metal  Products 

l'ii|>l'er  Shccl.s — Current  New  York 
list  price.  21ic.  per  lb.;  wire,  15J. 

Lend  SheelH — Full  lead  sheets.  Sic; 
cut  lead  sheets,  8Jc.  in  quantity,  mill 
lots. 

Nickel  Silver— 33Jc.  per  lb.  for  IS 
per  cent  nickel. 

Yellow      Metal  —  Dimension      sheets, 
l!>Jr.;  shenthing.  I'.'ilo.;  rod.s,  i  to  3  in 
16Jc. 


'Furnl»hc<1    by    Ko.ilc    Mineral    Co,    Phll«- 
'lollihla.    Pa. 


Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement— 40@45  per  cent 
Cr^Oa,  $45@$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $80  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $85;  splits,  soaps,  $100. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55@$60  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $45(g) 
$50. 

.Magnesite  Brick — 9-in.  straights.  $90 
@$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick — 9-in.,  per  1,000:  $45@ 
$55  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 

Pittsburgh.  Feb.  22.  1921 

The  break  in  steel  prices  on  the  part 
of  the  independent  producers  has  made 
practically  no  progress  since  last  re- 
port, the  reason  being  that  there  is  no 
disposition  on  the  part  of  buyers  to 
take  hold,  so  that  little  opportunity  for 
competition  is  afforded.  Minimum 
prices  quoted  thus  far,  by  comparison 
with  Industrial  Board  or  Steel  Coi^ 
poration  prices,  are  as  follows:  Bars, 
2c.,  against  2,35c.;  shapes,  2.20c., 
against  2.4.5c.;  plates,  2.25c.,  against 
2.6.5c.;  hoops.  2.85c.,  against  3.0.5c.; 
blue  annealed  sheets,  3.20c.,  against 
3.55c.;  black  sheets.  4.10c..  against 
4.3.5c.;  galvanized  sheets.  5.35o.,  against 
5.70c.  Standard  steel  pipe  has  not  been 
shaded,  remaining  steady  at  57J  per 
cent  basing  discount,  and  tin  plate  is 
also  steady  at  $7. 

It  is  a  question  whether  the  failure 
of  buyers  to  take  hold  was  a  surprise 
to  independents.  The  chief  object  in 
cutting  prices  is  assumed  to  have  been 
to  force  the  Steel  Corporation's  hand, 
causing  it  to  reduce  prices  and  there- 
fore wages,  and  thus  bring  about  a 
redistribution  of  demand. 

Pig  Iron — The  first  sales  of  basic 
iron  this  year  have  just  been  made, 
and  at  the  new  low  price  of  $25.  Val- 
ley, a  1,000-ton  lot  being  included. 
Bessemer  is  quotable  at  $27.  Val- 
ley, and  foundry  remains  nominal  at 
$28. 

.Semi-Flni.shed  Steel — There  is  no  in- 
quiry for  billets  or  sheet  bars  in  the 
open  market  and  quotations  remain 
purely  nominal  at  $45  an.i  $47.  The 
Steel  ("orporntioti  has  reciled  from  its 
$47  price  on  sheet  bar.s,  hut  is  ofTuring 
steel  only  to  regular  contract  cus- 
tomers. 

Charcoal  and  Coke 
Charcoal — Willow.  To.  per  lb.  in  bbls., 

hardwood,   5Jc,  per  lb.,   in  250-lb.  bbls. 

Barrel  charge  is  3.5c.  additional. 

Cnnnrllsvillr   —   Furnace,    |6(g)$5,50; 

foundry.  $fi(a)$n.50. 
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Weak  Support  to  Silver  Market  in  the  Far  East 

American  Producer  Unaffected  by  Present  Conditions— Over  One-Seventh  Pittman  Act 
Purchases  Completed — Indian  and  Chinese  Trade  Depression  Not  Helpful  to  For- 
eign Silver  Market  —  Movements  of  Silver  in  1920  Comparatively  Light 


THE  SILVER  PRODUCER  in  the  United  States  is 
practically  the  only  metal-mine  operator  who,  under 
present  conditions  in  the  metal  markets,  can  profitably 
work  his  property.  With  the  fixed  price  of  $1  per  oz.  for 
silver  established  by  the  Pittman  Act,  he  can  look  forward 
for  upward  of  three  years'  operations  at  a  high  price  for 
silver  and  in  the  face  of  continually  declining  commodity 
and  production  costs.  He  is  in  a  fortunate  position  com- 
pared with  his  fellow  operators  in  low-priced  copper,  lead, 
and  zinc. 

Unfortunately,  most  of  the  silver  produced  in  the  United 
States  is  byproduct  metal  olstained  from'  the  refining  of 
copper  and  lead,  so  that  a  relatively  small  number  of  mining 
companies  are  directly  engaged  in  producing  silver  exclu- 
sively. However,  the  fixed  price  of  silver  has  been  of  great 
importance  in  aiding  the  copper  and  lead  producers  to  make 
"both  ends  meet."  Were  it  not  for  the  high  precious-metal 
content  of  Idaho  lead  ore  and  Montana  copper  ores,  the  pro- 
duction of  lead  and  copper  from  these  two  states  would 
undoubtedly  be  much  smaller. 

Pittman  Act  Working  Smoothly 
Over  36,000,000  oz.  of  silver  had  been  purchased  by  the 
Treasury  under  the  Pittman  Act  by  the  middle  of  February, 
or  more  than  one-seventh  the  total  required  purchases  of 
207,000,000  oz.  Talk  of  repeal  has  been  quieted  in  this 
country  as  a  better  understanding  of  the  working  and  prin- 
ciples "of  the  Pittman  Act  has  been  realized.  It  is  well  that 
this  should  be  so,  for  the  mistaken  impression  that  the  Gov- 
ernment was  losing  heavily  on  these  purchases  seemed 
vridespread.  Criticism  at  present  directed  against  the  act 
has  come  mainly  from  abroad,  where  it  has  been  pointed  out 
that  there  are  good  reasons  why  high  silver  prices  are 
inimical  to  the  best  interests  of  the  United  States.  One 
reason  advanced  was  that  high  silver  prices  prevent  impor- 
tation of  Eastern  commodities  or  increase  their  cost,  to 
which  one  may  make  rejoinder  by  pointing  out  that  high 
priced  silver  is  beneficial  to  our  export  trade  to  the  East, 
as  it  enables  Asiatic  peoples  to  make  large  purchases  from 
the  West. 

British  Are  Paying  Silver  Producer 
It  should  not  be  forgotten,  in  discounting  arguments 
for  the  nullification  of  the  Pittman  Act,  that  the  American 
silver  producer  is  being  virtually  paid  by  British  funds,  as 
it  was  Great  Britain's  demands  for  silver  during  the  war  for 
use  in  settling  India's  trade  that  led  to  heavy  purchases 
from  the  U.  S.  C^vemment  at  $1  per  ounce.  This  British 
money  is  now  literally  being  passed  along  to  the  American 
producer  in  replacing  the  silver  in  the  Treasury. 

The  silver  market  at  present  seems  without  any  firm 
foundation.  Currency  requirements  are  small;  in  fact, 
nations  appear  anxious  to  be  rid  of  their  silver  currency. 
Mexico  is  an  exception,  as  silver  pesos  are  being  coined  to 
replace  exported  Mexican  coins.  China  and  India  arc  in  the 
throes  of  severe  trade  depression.  India,  which  ordinarily 
has  a  favorable  trade  balance,  necessitating  heavy  shipments 
of  silver  to  the  East,  had  an  adverse  trade  balance  in  1920 
of  about  .307,000,000  rupees,  compared  with  a  favorable 
balance  of  1,208,000,000  rupees  in  1919.  Under  .such  circum- 
stances there  is  little  wonder  that  India,  the  greatest  silver 
consuming  country  in  the  world,  has  recently  been  Hellinr/ 
silver  instead  of  buying.  Chinese  trade  is  in  a  similiar  posi- 
tion, but  no  accurate  figures  are  available  regarding  trade 
conditions  in  China. 

India's  Inactivity  in  the  Silver  .Market 

One  cannot  help  but  conclude  that  India's  tremendous  ab- 
sorption of  silver  during  the  war — it  will  be  remembered  that 


in  the  year  1918-1919  India  consumed  more  than  the  entire 
world's  production — has  found  an  insecure  resting  place, 
and  has  not  been  satisfactorily  digested.  Furthermore,  this 
points  to  the  advisability  of  continuing  the  course  mapped 
out  by  the  Pittman  Act  in  buying  up  again  the  great  stock 
of  silver  the  United  States  released  in  a  few  months  during 
the  war,  and  thus  removing  a  demoralizing  market  agency. 

India  is  still  having  trouble  with  her  rupee  currency 
system,  which  was  recently  reorganized  to  change  the  rupee 
from  a  basis  of  fifteen  to  the  sovereign  to  ten  to  the 
sovereign.  Although  this  step  was  taken  to  restore  the 
token  character  of  the  rupee,  and  ostensibly  to  link  the  rupee 
to  gold  and  not  the  pound  sterling,  the  rupee  has  fluctuated 
in  response  to  the  price  of  silver  and  seems  to  have  dis- 
regarded its  relation  to  the  price  of  gold.  This  has  been 
due  primarily  to  the  unwillingness  of  the  Indian  government 
to  convert  or  freely  exchange  rupees  for  gold,  thus  making 
the  rupee  an  inconvertible  token  coin. 

Although  the  rupee  now  has  a  face  value  of  2s.,  or  0.487c., 
it  is  quoted  around  27c.  in  the  exchange  market.  Consider- 
ing that  rupee  exchange  has  fluctuated  greatly  in  the  course 
of  twelve  months,  it  is  not  surprising  that  Indian  trade  is  in 
an  unsatisfactory  condition. 

Small  Export  Balance  of  Silver  in  1920 

During  the  calendar  year  1920  exports  of  silver — as 
might  be  expected  from  the  effect  of  the  Pittman  Act — 
dropped  off.  Whereas  in  1919  India  was  the  greatest  pur- 
chaser from  this  country,  in  1920  India's  imports  were 
relatively  small.  Exports  to  China  in  1920  were  much 
larger  than  to  any  other  country,  and  illustrate  how  impor- 
tant China  has  recently  been  as  a  sustaining  factor  in  the 
market.  The  following  table  gives  a  comparative  record  of 
silver  movements  to  and  from  the  United  States  in  1919 
and  1920: 

EXPORTS   OF   SILVER 


To 

1919 

1920 

Cliina 

$77,583,367 

$61,347,610 

BritLsh  Indiu . 

109.180,718 

642,408 

Hongkong.  .  . 

10,245,351 

24,872,57! 

Canada 

7,854,378 

7,051,755 

England ... 

15,535,386 

4,924,788 

Japan 

3,946,453 

4,673.784 

Others 

14,575,398 

10,093,308 

Totals 

.     $239,021,051 

$113,616,224 

I.Ml'ORTS  OF  SILVER 

From 

$63,303,437 
8,862,537 
5,200,481 

»53, 197,337 

11,990,677 

Central  American  States. . 

7,198,851 

Canada 

7,171,469 

3,788,435 

Chile 

1.927,324 

3,744,351 

Others 

2,944.770 
$89,410,018 

8,140,390 

TotalH 

$88,060,041 

Compared  with  an  excess  of  silver  exports  over  imports 
in  1919  amounting  to  $149,611,000,  the  balance  in  1920  was 
only  $25,556,000. 

The  last  month  for  which  detailed  silver  movements  are 
available — December,  1920 — shows  an  excess  of  exports 
amounting  to  $1,4^^),27H,  despite  the  diversion  of  the  entire 
United  States  production  to  the  Treasury.  However,  repur- 
chases first  began  in  May,  and  from  the  last  day  of  April 
to  the  first  of  the  year  1921  an  excess  of  $:i,85;i,101  in  silver 
had  been  imported,  presumably  for  the  benefit  of  consumers 
in  the  United  States,  who  naturally  prefer  to  satisfy  their 
requirements  by  purchasing  lower-priced  foreign  silver.  It 
can  be  expected  that  for  several  years  imports  of  silver  will 
exceed  exports. 
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Company  Reports 


United  Verde  Extension  Mining  Co. 
Records  Operating  Loss 

Copper:  Arizona 

A  report  of  operations  of  United  Verde  Extension  Min- 
ing Co.  for  the  year  ended  Dec.  31,  1920,  states  that  ore 
mined  during  the  year  amounted  to  164,307  dry  tons  aver- 
aging 12.84  per  cent  copper,  0.023  oz.  gold,  and  2.'22  oz 
silver,  and  that  smelted  during  the  year  amounted  to  161  617 
dry  tons,  which  yielded  41,942,700  lb.  copper,  5.530 '  oz 
gold,  and  359.370  oz.  silver. 

The  amount  of  ore  developed  and  remaining  in  the  mine 
above  the  1,500  level  is  estimated  at  1,148,800  tons  aver- 
aging 11.81  per  cent  copper,  0.023  oz.  gold,  and  22''  oz 
silver. 

The  operation  of  one  furnace  at  the  smelter  during  the 
year  was  continuous  and  the  output  was  41,942  700  lb 
Costs  per  lb.  were  as  follows: 

Freightonore S  2^^ 

Freight  on  bullion  and  refining. n  0274 

Other  expenses U  001 1 

'^°*''' $0  0852 

These  costs  do  not  include  (1)  depreciation,  (2)  reserve 
to  return  capital  (depletion),  (3)  taxes. 

General  conditions  are  satisfactory,  with  the  exception 
of  the  additional  cost  of  coal  and  coke  at  the  mine  and  the 
increase  in  railroad  freight  rates,  which  must  be  reduced 
before  the  mining  industry  of  the  state  becomes  healthy 

f  «L^o?l^n"''  '■"""'y  ^''^''^  P^''*  '''^'•'"g  1920  amounted 
1  *-\^J'-V-^0,  a  burden  which  must  be  reduced  in  order 
that  the  demand  for  lower  cost  may  be  met. 

Earnings  for  the  year  ended  Dec.  31,  1920,  follow: 

oJ^CT  rtvIZe  .'"■"  '"'"''.''.  ""^""'^ »7.59 1 ,8 1 4 ,  72 


Deductions: 

Mine  and  emelter  operating,  freight  and 

selUng 

Othci   exne 

accrued . . 


I.e!»r: 


luding   taxes   paid   and 
Earning.H  from  operations. 


AmounU  written  off  to  rcacrvca  for  depletion 
and  deprenntion 


$3,816,019.89 
4.635.228.70 


Net  lois  to  »urplu^. 


}8I9,208.8I 
Dividends  amounting  to  $2,100,000  were  paid  on  the  $525  - 

000  capital  stock  outstanding. 

Surplus  account  on  .Jan.  1,  1920,  stood  at  $5,904,067.54:  on 

Dec.   31.    1920.  at   $2,984,858.73. 


Mount  Lyeil  Mining  &  Railway  Co. 

Copper:  Tasmania 

A  report  of  the  Mount  Lyell  Mining  &  Railwav  Co..  Ltd., 
for  the  year  ended  Sept.  30,  1920.  indicates  that  107,870  tons 
of  ore  was  shi,.pe<l  from  the  Mount  Lyell  mine,  containing 
0..5«  per  cent  coj.per,  0.99  oz.  silver,  and  0.038  oz.  of  gold 
per  ton.  The  North  Mount  Lyell  mine  .shipped  .50,905  ton.s 
of  ore.  as.saying  7.5G  i.er  cent  copper.  1.36  „z.  silver,  and 
«.U  oz.  gold  per  ton.  to  the  smelters,  an.l  22„S76  tons  of 
ore,  as.saying  3.92  per  cent  copi),.r.  0.58  oz.  silver,  an.)  0.008 
oz.  gold  per  ton  to  th..  flotation  plant.  The  I.vell  Comstock 
mine  shipped  11.459  tons,  a.sHaying  2.15  per  cent  copper. 
«.14  oz.  silver,  an.l  0.034  oz.  gold,  to  the  llotnti.m  plant.  A 
comparative   production    table   follows: 

•MOI  NT  I.VKI.I,  I'ltoDircrio.N  VKaK.s  |;NI)1,\(;  ,s|;IT    Jfl 


Costs  per  ton  of  ore  amounted  to  £1  Is.  2d.  for  mining; 
£1  2s.  2d.  for  concentrating  and  smelting,  and  2s.  7d.  for 
converting  copper. 

The  working  account  shows  a  profit  of  £152,162  7s.  3d. 
After  deducting  prospecting,  development,  and  depreciation 
charges  amounting  to  £57,059  19s.,  the  net  profit  from  all 
sources  amounted  to  £76,007  lis.  8d.  The  company's  liquid 
assets  at  Sept.  30,  1920,  show  a  surplus  of  £533,861  19s.  9d. 

The  working  account  follows: 


Copper 
nilv>.r.  . 
(loM  .,. 


1120 

4.51(1 

Ih8.l09 

5,164 


1919 

5.114 

266.864 

5,5)8 


I9IS 

5,705 

320.344 

7.042 


Mining  charges 

Mine  preparatory  works  overburden.  . 
Mount  Lyell  mine  underground  devciopmint 

Ore  concentration 

Smelting  expenses 

Converter  expenses  (besseraerizing) 

Railway  traffic  expenses,  maintenance,  management  and 

repairs -i 

Freight  and  charges  on  copper.  . .    5 

Balance  to  profit  and  loss ',    15 


180,494 

4.110 

19.685 

32.948 

154,535 
17,480 


Total. 


Blister  copper  and  rliemical  works 6'2  045 

Less  ore  purchase '.'.'.'.'.'...        "3^064 


2 

''""'"'• £652,303       ~i6       ~9 

A  dividend  of  2s.  per  share  was  paid  Dec.  19,  1919,  and 
a  dividend  of  Is.  per  share  on  June  28,  1920.  Surplus  bal- 
ance on  Sept.  30,  1919,  was  £411,003  5s.  2d.,  and  £217  6-'4  Os 
2d.  on  Sept.  30,  1920. 

The  company  is  capitalized  at  1,300,000  shares  of  £1 
each,  of  which  1,289,195  shares  have  been  issued. 


St.  Mary's  Mineral  Land  Co. 

Copper:  Michigan 

A  report  on  the  affairs  of  the  St.  Mary's  Mineral  Land 
Co.  for  the  year  ended  Dec.  31,  1920,  follows: 


RECEIPTS 

Cash  on  hand  Dec.  31,  1919 

Payments  for  wood  and  timber 

Payment'*  for  surface 

Depiction  of  Champion  Copper  Co.  ore  reserves 

Olstributionx 

Dividends 

Notes  collected. ... 

(irouud  rent 

Interest 

.Sundry  other  receipts 


$64,969.00 

5.350.00 

300.000.00 

1.280.00 

312.00 

31.75000 

4.519.50 

16.208.10 

714.64 


Total. 


E.XPENDITIRES 


Miiyflo 


J3.00 

4,170.00 

1.400.00 

49,54545 

26,784.32 
50.000.00 
320.000  00 


lor-Old  Colony  Cupper  Co.  aaseMment . 

NnuinkeagCopperCo.  ii.'.fc.sf-nient 

Ilnughlon  Copper  Co.  advanoc.^ 

(  Imrlcr,  rupitnl  slock,  and  land  taxes 

Sn  arii-s   and    cxpoiisos   at    Portland,    Ho.«ton 

lloughtoii 

Treasury  certilicatcK  of  indcbtodiiew . 
1920  distribution  No.  1 

(V-honhandOrc.  31.  1920.  --  -.-.___ 

No  demand  developed  for  mineral  lands,  which  was  per- 
haps not  unnatural  in  view  of  the  unsatisfactory  price  at 
which  copper  was  selling  for  most  of  the  yonr.  No  divi- 
dends were  paid  by  the  Champion  Copper  Co.,  but  one 
capital  (li.stribution  of  $600,000  was  made  by  that  company 
for  moneys  set  aside  as  representing  ilepUtion  of  their  ore 
reserves.  Krom  the  compimy's  share  cf  lliis  distribution 
and  .similar  distributions  previously  received,  $2  a  share  on 
thi.s  company's  slock  was  sent  to  slo.klun Ji  is  as  a  distri- 
bution of  capital  on  .lune   15  List. 
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Mining  Stocks 

Week  Ended  February  19,  1921 


Stock 


Excb. 


High 

Low 

COPPER 

52' 

51' 

H 

A 

23 

22 

39} 

38* 

3 

2J 

8i 

H 

i 

A 

8i 

8S 

254' 

249' 

9i 

"9i 

29 

28i 

12 

llf 

23 

22? 

*37 

*3U 

Adventure Boston 

Ahmeek Boston 

Alaska-Bi.  Col N.  Y.  Curb 

AUouez Boston 

Anaconda New  York 

Arcadian  Consol ....  Boston 

,\riz.  Com*! Boston 

Big  Ledge N.  Y.  Curb 

Bingham  Mines Boston 

Calumet  &  Arizona. .  Boston 

Calumet  &  Hecla... .  Boston 

Canada  Copper N.  Y.  Curb 

Centennial Boston 

Cerro  de  Pasco New  York 

Chile  Copper New  York 

Chino New  York 

Columbus  Rexall. . . .  Salt  Lake 

Con.  Arizona N.  Y'.  Curb         

Con.  Copper  M N.  Y.  Curb  

Copper  Range Boston  35  s        33  J 

Crystal  Copper  (new)  Boston  Curb  *40       *36 

Davis-Daly Boston  7           6} 

East  Butte Boston  95         9J 

Fust  National Boston  Curb  *I00       *85 

FrankUn Boston  2J          21 

Gadsden  Copper. ...  N.  Y.  Curb         

Granby  Consol New  York  23         22| 

Gieene-Cananea New  York  23         22J 

Hancock Boston  3J         2^ 

Howe  Sound N.  Y".  Curb  3  J         3 

Inspiration  Consol...  New  York  36|       341 

h on  Cap Boston  Curb  7           7 

Isle  Royale Boston  20  S       20 

Kennecott New  Y'ork  19^       18J 

Keweenaw Boston  

Lake  Copper Boston  3  J          3 

La  Salle Boston  2\         2\ 

Magma  Chief N.  Y'.  Curb  

Magma  Copper N.  Y.  Curb  25         24^ 

Majestic Boston  Cut b  *9         *9 

Mason  Valley Boston  

Ma.s3  Conaohdated . .  Boston  2^          2J 

Mayflower-Old  Col  .  Boston  4}          3} 

Miami  Copper New  Y' ok  I8J       181 

Michigan Boston  3            3 

Mohawk Boston  48{       46 

Mother  Lode  (new)..  N.  Y.  Curb  5J         5} 

Nevada  Consol New  Y'ork  12          llj 

New  Baltic Bo.ton  Curb       

New  Cornelia Boston  16|       16 

Nixon  Nevada N.  V'.  Curb         

North  Butte Boston  12|        12 

North  Lake Boston  

Ohio  Copper N.  Y.  Curb         

Old  Dominion Boston  21         20 

Osceola Boston  28i       27! 

PbelpsDodge Open  Mar tI65 

Quincy Boston  40         40 

Ray  Consolidated. . .  New  York  14J       13J 

Ray  Hercules Boston  Curb  *75       *75 

St.  Maiy's  Min.  Ld..  Boston  36         34 

Seneca  Copper Boston  

Shannon Boston  I  {         1 

Shxttuck  Arizona New  York  6i         6| 

South  Lake Boston  

Superior  Copp<?r Boston  4,^        4 

Superior  &  lio  ton...  Boston  2J         IJ 

Tenn.  C.  AC'f,  New  York  8!         8) 

Toulumne Boston  *65       '55 

I'nited  Verde  Ivi..  Boston  Curb  29         27i 

I'tah  Consol Boston  5           4 J 

I'tah  Copper New  York  56         51  j 

Ltah  M.  A  T Boston  2i          IH 

Victoria Motion  21         2J 

Winona Bo  t,>u  

Wolverine 1'"  I 


251 


[ntemat.  Nickel New  York 

Intemat.  Nickel,  pf..     New  York 


I3i       13 
NICKEL-COPPER 

6         IS) 


National  L««d New  ^ork 

National  Lead,  pfd. .  New  York 

Rt.  JoMph  LewL....  New  York 

Stewart  Mining Botton  C^urb 


Am.  Z.  L.  *  8 New  York 

Am.  Z.  L.  A  S,  pM. .  New  York 

Butte  C.  *  Z New  York 

Butte*  Superior... .  New  York 

Callahan  Zn-Ixl New  York 

NcwJemyZn N.  V.  Curb 

Suoeei- N.  Y.  Curb 

Yellow  Pine I>o«  Angolcn 

*  C^nta  per  share,  t  Bid  or  asked 


.in 


81 
281 


*60      

51     Sept.  '20,  Q      $0.50 
A  

225   Mar.  '19  1   00 

38=  Nov.  '20,  Q         1.00 

25      

8 J  Oct.  '18.  .50 

i      

8i  Sept.  '19,  Q  .25 

Dec. '20,  Q  I   00 

June '20,  Q         5.00 

13        

9k  Dec.  '18.  .SA        1    00 
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The  Swinging  Pendulum 

'•TT  THEN  the  devil  was  ill,  the  devil  a  monk  would 

VV  be."  But  when  the  old  boy  recovered  he  forgot 
his  good  resolves.  With  this  as  text  the  labor  agitator 
has  ammunition  enough  to  work  up  a  sermon  of  strong 
appeal  to  the  workingman,  even  though  his  analogy- 
and  deductions  be  entirely  wrong.  To  support  his  argu- 
ment he  need  only  quote  from  the  report  of  the 
Institute's  subcommittee  on  industrial  relations,  pre- 
sented at  the  recent  meeting.  "Today,"  says  this  report, 
"it  is  estimated  that  the  average  reduction  in  wages  of 
the  non-unionized  classes  is  about  24  per  cent  from  the 
early  high  point  of  1920,  and  the  downward  trend  is  in 
full  progress.  The  labor  unions  have  not  yet  fallen  in 
line,  but  they  cannot  long  hold  off  the  inevitable.  The 
efficiency  is  increasing  day  by  day.  Already  the  hastily 
xmdertaken  icelfare  schetnes  are  being  dropped,  and 
despite  the  hollow  protestations  of  many  to  give  a 
'square  deal,'  old  arid  trusted  employees  are  being  laid 
off.  The  law  of  supply  and  demand  remains  inexorable. 
The  pendulum  has  swung  back;  employers  are  again 
masters  of  the  situation." 

Words  are  winged.  This  blanket  indictment  is 
unfortunate.  The  facts  .should  have  been  given.  If  the 
sentence  in  italics  (our  own  italics)  be  untrue,  it 
better  had  never  been  written.  If  it  be  true,  then  there 
is  something  rotten  in  the  mining  industry,  for  this  is 
practically  a  charge  of  hypocrisy  against  the  operators 
who  have  "hastily  undertaken  welfare  schemes." 
Obviously,  the  great  mining  corporations  who  have  long 
devoted  much  time  and  money  to  industrial  relations 
work  are  not  included,  but  one  may  rest  assured  that 
the  soap  (or  dynamite)  box  orator  will  not  make  this 
distinction. 

To  what  extent,  then,  have  welfare  schemes  been 
dropped  and  old  and  trusted  employees  laid  off?  Most 
operators,  large  and  small,  have  been  forced  to  curtail 
or  suspend.  The  small  company  compelled  to  close  is 
hardly  likely  to  continue  its  welfare  work,  nor  will  the 
workman  oijject,  for,  his  pay  check  stopped,  he  is  look- 
ing elsewhere.  The  larger  producer,  in  most  ca.ses  in  a 
more  or  less  permanent  camp,  is  continuing  his  welfare 
program,  for  he  knows  that  present  conditions  are  but 
temporary  and  that  it  will  pay  in  the  long  run. 

We  doubt  that  old  and  trusted  employees  are  wantonly 
lit'iiig  laid  off.  (iood  liusinoss  dictates  otht'rwise.  News 
from  all  districts  during  the  last  few  months  indicates 
that  operators  are  seeking  to  elTect  curtailment  and  at 
the  same  time  keep  their  organizations  tn>;i'tlier.  But 
when  i)usine.ss  crises  come,  even  the  trusted  employee 
may  have  to  go,  for  what  other  course  is  open,  the 
millennium  being  not  yet  arrived?  He  will  usually  be 
I  he  last  to  go,  however. 

The  pendulum  has  indeed  swung  back,  and  the 
employers  arc  once  more  the  "masters"  of  the  situation. 
HH  the  committee  say.s.  It  is  well  that  all  hear  in  mind, 
however,  that  the  pendulum's  swing  continues,  that  the 


struggle  between  capital  and  labor  is  not  over,  and  that 
the  lamb  and  the  lion,  or  rather  the  lion  and  the  tiger, 
are  not  yet  ready  to  mix  on  equal  terms.  More  than 
once  agitators  have  said  that  welfare  schemes  had  been 
forced  on  operators,  that  they  denoted  fear  on  the 
latter's  part  rather  than  sincere  good  will,  and  were 
evidence  of  what  the  unions  had  done  for  labor.  The 
company  today  that  drops  its  welfare  program  because 
it  feels  that  now  it  once  again  is  master,  helps  to  con- 
vince the  workingman  that  the  agitators  spoke  correctly, 
and  the  cause  of  organized  labor  is  thus  strengthened. 

We  are  going  through  the  reconstruction  period 
heralded  and  looked  forward  to  during  the  war.  Mining 
companies  now  have  an  excellent  opportunity  to  establish 
good  relations  with  their  men  on  a  firmer  basis  than 
ever  before.  Wielding  the  big  stick  will  give  only  a 
temporary  advantage,  and  be  repented  of  later.  Recently, 
at  Butte,  operators  and  union  representatives  met,  and 
the  latter  were  told  that  oppressive  working  rates  must 
come  down  or  the  companies  would  break  with  the 
unions  for  good.  Experience  has  shown  that  labor  at 
Butte  needs  curbing,  and  the  attitude  of  the  operators 
seems  justified.  But  the  latter  will  do  well  to  remember 
that  the  pendulum  will  again  swing  back,  as  it  has  in 
the  past,  and  that  folly  now  will  mean  extra  trouble  then. 


Mining  Versus  Engineering 

THE  LIFE  of  a  mining  engineer  is  divided  among 
his  business  or  professional  duties  (his  work),  his 
personal  or  domestic  relations,  his  relaxation  and  social 
relations,  his  duties  and  functions  as  a  citizen,  and  his 
group  ties  and  duties.  By  the  last  we  mean  his  co-opera- 
tion and  team  work  as  a  unit  of  those  groups  of  men 
with  which  he  is  naturally  most  affiliated.  The  all- 
round  man  makes  a  proper  balancing  of  his  time,  money, 
work,  and  loyalty  among  all  of  these.  No  longer  can  he 
live  on  such  a  simple  daily  schedule  as  "eight  hours  for 
work,  eight  hours  for  play,  eight  hours  for  sleep."  His 
schedule,  considered  week  by  week,  or  month  by  month, 
or  year  by  year,  will  become  more  and  more  complicated 
as  he  ascends  in  the  scale  of  life. 

For  the  moment,  we  w  i.sh  to  dwell  on  the  group  ties 
and  duties.  Take  yourself  as  a  typical  mining  engineer, 
and  submit  your  affiliations  to  logical  analysis.  That  is 
something  which  is  done  all  too  rarely.  As  your  title 
indicates,  your  profession  is  a  combination  of  two  call- 
ings— mining  and  engineering.  You  practice  engineer- 
ing as  applied  to  mining.  Right  here  two  distinct 
affiliations  are  discovered.  Are  you  more  eng.iged  and 
interested  in  the  calling  of  mining  or  in  that  of 
engineering?  Some  of  our  readers,  after  consideration, 
will  indicate  the  latter;  but  by  far  the  great  majority 
will  decide  for  the  former. 

There  are  several  organized  national  mining  groups 
which  claim  your  affiliation  and  part ici'<(t ion.  To  put 
it  briefly  and  epigrnmmatically,  llic         ■   'lie  Avtcrican 
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Institute  of  Mining  and  Metallurgical  Engineers,  which 
represents  the  engineering  of  mining;  the  American 
Mining  Congress,  which  represents  the  politics  of 
mining;  the  Mining  and  Metallurgical  Society  of 
America,  which  represents  the  policies  of  mining.  We 
believe  these  definitions  will  be,  and  indeed  have  been, 
practically  recognized  and  accepted  by  the  societies  in 
question.  Also  there  is  the  Society  of  Economic 
Geologists,  which  represents  the  geology  of  mining. 
From  a  consideration  of  these  four  national  mining 
societies,  it  is  relatively  easy  for  each  to  determine  what 
phases  of  mining  thus  represented  merit  his  interest 
and  support,  and  in  what  degree.  Of  these  four  societies, 
the  first  and  in  a  way  the  fourth  ai'e  engineering  socie- 
ties; they  represent  the  technology  of  mining.  The 
second  and  third  do  not  concern  themselves  with 
engineering  pi-oblems  properly  speaking,  and  so  are  not 
essentially  engineering  societies,  although  the  third  is 
composed  exclusively,  and  the  second  to  a  very  con- 
siderable degree,  of  engineers. 

So  much  for  the  mining  groups.  Of  the  engineering 
groups  there  are  a  number,  especially  the  Four  Founder 
Societies,  comprising,  besides  the  mining  engineers,  the 
civil  engineers,  the  mechanical  engineers,  and  the  elec- 
trical engineers.  Also,  there  are  the  chemical  engineers, 
represented  by  the  American  Chemical  Society.  All 
these  are  tied  together  in  interest,  not  so  much  by 
occupation  as  by  class :  they  represent  the  application  of 
various  sciences  to  various  industries,  and  are  afl^iliated 
by  reason  of  these  facts,  although  the  industries  in 
which  they  labor  are  very  diverse.  Recently  two  success- 
ful attempts  have  been  made  to  co-ordinate  and  combine 
the  engineers  into  central  organizations  working  more 
eflSciently,  the  American  Association  of  Engineers, 
which  has  many  thousands  of  members,  and  whose 
object  is  primarily  the  economic  welfare  of  the  engineer 
members,  and  so  has  something  of  the  aspect  of  a  union ; 
and  the  Federated  American  Engineering  Societies, 
which  aims  to  make  effective  the  judgment  and  influence 
of  the  engineer  as  a  citizen. 

Your  representation  as  a  member  of  the  engineer 
group  is,  therefore,  well  organized  and  co-ordinated. 
Your  representation  as  a  member  of  the  mining  group 
is  also  well  provided  for  by  the  societies  mentioned,  but 
the  central  co-ordinated  organization  of  this  group  has 
not  yet  been  properly  eff'ected.  There  are  signs  that 
this  is  coming,  however,  as  indicated  by  the  appoint- 
ment of  certain  co-ordinative  committees,  and  the 
clearer  general  conception  of  the  situation. 

We  cannut  help  feeling  that  the  mining  engineer  is 
closer  to  the  mining  group  than  to  the  engineer  group, 
lives  more  with  his  industry  than  with  his  class;  and, 
therefore,  that  the  mutual  understanding  and  close 
co-ordination  of  the  organizations  representing  the 
former  group  is,  if  anything,  more  vital  to  him  than  in 
the  case  of  the  latlor. 


International  Use  of  'Enjjineering  and  Mining 
.Journal"  Quotations 

fpREQUENTLY  letters  and  advices  come  to  our  office 
from  out-of-the-way  places  of  the  earth  reque.sting 
information  about  the  market  quotations  for  various 
metals  and  mineral.s,  a  circumstance  that  significantly 
denotes  the  widespread  use  of  Engineering  and  Mining 
Journal  quotations.  This  tendency  has  been  especially 
marked  of  late  when  copper  and  other  ores  and  mattes 
have  been   shipped  to  this  country    for  reduction   and 


refining  from  the  four  corners  of  the  globe,  necessitat- 
ing some  basis  for  equitable  settlement  not  subject  to 
exchange  fluctuations.  From  North  and  South  America 
to  Africa  the  story  is  practically  the  same — shipments 
on  Engineering  and  Mining  Journal  quotational  settle- 
ments. 

We  have  noted  the  regular  appearance  in  the  pages  of 
The  Metal  Bulletin,  of  London,  a  tabulated  list  of 
Engineering  and  Mining  Journal  average  prices  for  the 
major  metals,"  attesting  to  the  interest  attached  in 
metal-market    circles    abroad    to    our    own    quotations. 


Hoover  in  the  Cabinet 

WE  SALUTE  the  new  Secretary  of  Commerce, 
Herbert  C.  Hoover.  In  a  fog  of  political  back- 
ing and  filling,  his  appointment  shines  as  a  beacon  of 
hope  to  a  people  harassed  and  distressed  by  the  vacilla- 
tion and  incompetence  of  their  misrepresentatives  at 
Washington.  Hoover  measures  up  to  the  job;  and  no 
other  man  in  the  Republic  possesses  in  so  exceptional 
degree  the  confidence  and  love  of  his  fellow  citizens. 
His  opportunity  for  great  constructive  service  is  with- 
out limit. 

Hoover  will  have  the  country  solidly  behind  him. 
The  President-Elect  has  in  this  appointment  at  least 
consulted  no  other  interest  than  the  public  welfare. 


"Only  a  Correspondence  School  Mining  Engineer" 

SOME  TIME  AGO  we  used  this  phrase  in  an  editorial, 
and  were  promptly  taken  to  task  for  it  by  several 
correspondents,  one  or  two  of  whose  letters  we  published. 
As  we  looked  over  their  letters,  we  agreed  entirely  with 
the  points  that  they  made — that  the  school  did  not  make 
the  engineer,  that  many  graduates  of  engineering 
schools  were  worthless  until  they  had  had  practical 
experience  and  training,  that  some  high-class  mining 
engineers  had  had  little  or  no  engineering  school  train- 
ing; and  that  the  initiative  shown  by  a  man  who  took  a 
correspondence  school  course  was  some  earnest  of  his 
character  and,  therefore,  of  his  ultimate  ability. 
Certainly  we  could  agree  with  them  in  their  contention 
that  to  be  a  correspondence  school  mining  engineer  was 
not  necessarily  to  be  labelled  incompetent. 

However,  after  due  I'eflection,  we  submit  the  following 
evident  facts:  The  personal  character  of  a  man,  his 
energy  and  mental  capacity,  determine  largely  his  worth 
and  career.  That  is  the  natal  difference  between  man 
and  man.  We  have  observed,  for  example,  a  man  of  the 
negro  race  vainly  striving  at  college  to  assimilate  the 
sciences,  battling  against  an  infinitely  ancient  unfavor- 
able line  of  ancestry.  Nevertheless,  he  went  back  home 
more  quickened  than  if  he  had  never  seen  the  inside  of 
a  university. 

In  other  words,  fhe  engineer  is  neither  the  man  nor 
the  training  alone,  hut  the  man  plus  the  training.  The 
best  engineer  is  the  combination  of  the  best  man  plus 
the  best  training.  That  the  training  is  an  essential  part 
needs  no  arguing:  or  that  the  schools  of  mining 
engineering  represent  the  best  and  most  approved 
method  of  intensive  training  that  assembled  modern 
thought  has  been  aide  to  advise.  If  this  were  not  so,  we 
should  need  no  mining  colleges,  no  universitie.s — no 
schools  at  all,  in  fact.  Our  correspondents  will  see  to 
what  unwarranted  conclusions  their  generous  thought 
will  logically  lead  them. 

Unciuestionably,    therefore,    a   correspondence   school, 
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shorn  of  the  intimate  personal  contact  and  adequate 
laboratory  training,  is,  it  goes  without  argument 
inferior  to  the  real  mining  school.  Where  one  can  point 
out  a  case  where  a  man  who  has  thus  been  educated 
finally  excels,  one  can  find  a  dozen  instances  where  men 
instructed  by  means  of  the  correspondence  course 
have  simply  acquired  thereby  that  little  knowledge 
which  IS  a  dangerous  thing.  Therefore,  the  correspon- 
dence school  mining  engineer  as  a  class  (and  eliminating 
the  variable  element  of  the  man)  is  altogether  inferior 
to  the  mining  engineer  trained  in  the  institution  where 
he  must  give  all  his  time  and  personality  to  his  task,  and 
where  his  teachers  give  him  the  benefit  of  personal 
contact.  If  the  man  who  takes  a  correspondence  school 
course  shows  initiative  which  foretells  eventually  a  good 
engineer,  what  shall  we  say  of  the  initiative  which 
impels  a  man  to  devote  his  entire  time  for  years  to  the 
task?  The  mining  schools  are  full— very  full— of  men 
who  have  worked  to  get  there,  and  many  of  whom  break 
off  in  their  course  to  spend  a  year  or  so  in  work,  that 
they  may  accumulate  money  enough  to  finish. 

The  recognition  of  the  schooling  as  an  essential  part 
of  education— which  is  indeed  axiomatic— may  be  easilv 
and  logically  followed  further,  to  the  recognition  that 
the  highest  example  of  the  "regular"  mining  schools 
turns  out,  as  a  class,  men  who  will  be,  in  the  end  better 
mining  engineers  than  those  who  attend  inferior  schools 
Otherwise,  there  would  be  no  sense  in  mining  schools 
striving  for  excellence  or  a  high  standard. 

The  reader  who  has  thought  thus  far  along  these 
lines  may  well  extend  his  reflections  as  to  what  a 
mining  school  should  be,  what  are  the  best  schools  and 
why,  and  what  the  less  desirable  ones.  We  are  much 
interested  in  this  vital  problem,  and  hope  later  on  to 
take  it  up  more  carefully. 
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and,  furthermore,  since  the  price  was  reduced,  less  of 
It  has  been  sold  than  when  the  price  was  higher.  The 
demand  has  simply  been  absent  at  any  price.  However, 
the  price  of  manufactured  copper  does  seem  too  high' 
In  widening  the  uses  of  and  the  demand  for  copper  the 
committee  has  a  big  field,  and  one  that  will  aiford  it 
ample  opportunity  to  justify  its  existence. 


Where  Copper  Products 
Cost  Less  Than  Iron 

\I/'E  MAY  have  been  too  conservative,  after  all  in 
T  y  a  recent  issue,  in  suggesting  that  copper  screen- 
ing should  not  sell  for  more  than  5  or  6c.  per  square 
foot  instead  of  1.5c.,  when  iron  screens  were  4c.  Our 
Berlin  correspondent,  as  mentioned  in  the  Enqineering 
and  Mining  Journal  of  Feb.  12,  states  that  "experience 
has  conclusively  proved  that  the  cost  of  manufacture 
for  copper  and  copper-alloy  parts  is  in  almost  everv 
case  lower  than  for  parts  made  of  anv  other  materiai, 
particularly  of  iron."  Small  screws,  he  savs.  can  be 
made  more  economically  of  brass  than  of  iron.  High 
labor  costs  are  the  chief  rea.son,  copper  and  bra.ss  being 
easier  to  work.  Can  any  of  our  readers  imagine  any- 
thing made  of  copper  selling  for  less  than  its  iron 
counterpart  in  this  country? 

So  far,  we  have  heard  of  no  active  campaign  to  reduce 
these  prices  nor  to  investigate  if  and  why  thev  are  too 
high.  The  Copper  and  Bra.ss  Research  Committee  will 
no  doubt  give  the  subject  its  dose  attention.  It  is  some- 
thing which  should  not  be  delayed  until  busine.ss  be- 
comes good  again,  but  which  demands  Jnini.Mliato  action. 
Some  of  the  Lond.in  journals  contimic  to  belittle  the 
'•(Torts  of  the  American  copper  producers  in  widening 
their  ni;.rket:  Tb,  Mrtal  liuUvtin.  for  example,  .saving 
editorially  in  its  i.ssue  of  Jan.  25  that  producers  .should 
have  perceived  the  folly  of  demanding  "famine  prices" 
'18  to  l!)c.)  la.st  year  without  appointing  a  research 
committee  to  di.scovor  it.  We  do  not  think  that  copper 
has  Rf  any  time  l)een  held  at  unju.Mtiflablv  high  prices 


Unwise  Legislation 

AK  ATTEMPT  is  being  made  to  legislate  the  oil 
-industry  of  California  into  the  class  of  public 
utilities  by  the  present  Legislature  of  the  state.  Of  the 
several  bills  which  have  been  introduced,  one  of  the 
shortest,  an  Assembly  bill,  provides  that: 

"Every  corporation,  individual,  or  association  of  indi- 
viduals, now  or  hereafter  engaged  in  this  state  in  the 
business  of  producing,  refining,  buying  and  selling  or 
transporting  crude  petroleum  or  any  of  its  products 
( e.xcept  for  its,  his  or  their  own  use)  is  hereby  declared 
to  be  a  public  utility,  and  shall  be  subject  to  the  juris- 
diction, regulation  and  control  of  the  railroad  com- 
mission of  the  State  of  California,  and  shall  be  sub- 
ject to  the  provisions  of  this  act  and  to  all  the  provisions 
of  the  act  of  the  Legislature  of  the  State  of  California 
known  as  the  Public  Utilities  Act  approved  Dec.  23,  1911, 
and  of  the  acts  amendatory  thereof  and  supplementary 
thereto,  which  are  in  their  nature  applicable  to  the  reg- 
ulation of  the  public  utilities  herein  created,  where  not 
in  conflict  with  any  of  the  provisions  of  this  act." 

Although  the  oil  industry  serves  the  public  in  a  no 
uncertain  way,  it  lacks  many  of  the  characteristics  which 
determine  a  public  utility.  Power,  light,  telephone, 
water,  and  transportation  are  in  themselves  industries 
that  serve  the  public,  and  in  California  operate  under 
specific  regulations  prescribed  by  certain  commissions. 
The  petroleum  industry  of  California  is  essentially  a 
mining  industry,  highly  organized,  it  is  true,  but  operat- 
ing now  under  the  law  of  supply  and  demand.  Pre- 
sumably if  it  were  to  become  a  public  utility,  prices  for 
crude  petroleum  and  for  the  market  products  obtained 
therefrom  would  be  subject  to  price  control  and  regula- 
tion.   It  is  diflicult  to  see  how  this  could  be  done. 

Production  of  crude  petroleum  is  sustained  only  by 
energetic  action  of  the  companies.  Refining  and  market- 
ing have  been  stabilized  and  standardized  as  much  ;us 
circumstances  will  permit,  but  production  depends  upon 
individual  incentive,  business  courage,  and  a  relatively 
large  capital  account.  New  di.scoveries  reward  only  a 
portion  of  the  energy  and  capital  expended.  Without 
crude  petroleum  there  would  be  no  refineries,  nor 
marketing,  nor  gasoline  and  lubricating  oils.  Valuation 
of  oil  lands  is  uncertain  and  at  best  extremely  approx- 
imate. 

Individual  incentive  is  one  of  the  most  potent  factor.s 
that  have  operated  to  build  up  our  mining  industry. 
Excessive  regulation— and  the  mining  industry  has  a 
good  deal  of  regulation  now,  both  state  and  P>deral- 
will  operate  to  curtail  individual  incentive,  and  in  the 
long  run  the  public  will  pay.  Low-priced  petroleum, 
and  cheap  copper,  lead,  and  zinc  are  the  direct  result 
ol"  the  operation  of  the  law  of  supply  and  demand.  The 
public  has  benefited.  The  experiences  of  the  war  and 
of  the  p<i8t-\var  ])eriod  prove  the  fallacy  of  price  control. 
We  hope  that  these  bills  will  die  in  cnnimiltee.  as 
they  represent  the  excrescences  of  a  nai  iin\  element  bent 
upon  forcing  their  extreme  views  upon  a  state  already 
burdened  with  many  commi.ssiona  and  a  huge  annual  t.ix. 
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What  Others  Think 


The  Difficulties  of  the  Consolidated 
Arizona  Smelting  Co. 

Referring  to  your  editorial  in  the  issue  of  Jan.  29, 
entitled  "Cheap  Copper  Hard  on  Yavapai  County,"  I 
certainly  appreciate  the  kindly  reference  to  myself  and 
my  management  of  the  affairs  of  the  Consolidated 
Arizona  Smelting  Co.,  but  I  think  you  are  not  quite  fair 
to  Yavapai  County,  and  naturally  you  have  not  been 
conversant  with  the  special  troubles  of  the  Consolidated 
Arizona  Smelting  Co. 

As  to  Yavapai  County — you  will  surely  recall  that  it 
contains  the  United  Verde  and  United  Verde  Extension, 
two  of  the  greatest  and  most  profitable  copper  mines 
in  the  country,  and  there  are  several  smaller  mines, 
which,  under  normal  conditions,  hold  a  modest  place 
among  the  ranks  of  steady  and  profitable  producers. 

As  to  the  Consolidated  Arizona  Smelting  Co.,  from  the 
first  of  1915  until  the  end  of  1919  this  company  pro- 
duced thirty-four  million  pounds  of  copper  from  its  ovm 
mines,  the  Blue  Bell  and  De  Soto,  and  the  net  cost  of 
production,  after  crediting  gold  and  silver,  was  15c. 
per  pound.  Certainly  we  could  not  claim  to  be  among 
the  most  favored  or  the  largest  copper  producers;  yet 
considering  the  fact  that  much  of  this  copper  was  pro- 
duced with  an  extremely  inadequate  and  inefficient 
equipment,  and  the  remainder  at  a  time  when  general 
operating  costs  were  extremely  high,  the  record  would 
make  it  appear  that  your  statement  that  "Copper  had 
to  go  to  30c.  per  pound  before  the  company  paid  its 
first  dividend"  is  rather  m.isleading. 

The  fact  was  that  the  company  was  heavily  in  debt 
at  the  beginning  of  1915,  that  its  mines  were  badly 
underdeveloped,  and  that  it  possessed  an  obsolete  and 
almost  useless  equipment  at  mines,  mill,  and  smelter. 
The  earnings  of  the  company,  beginning  with  the  first 
of  1915,  were  used,  first,  to  pay  a  part  of  the  debt  and 
to  replace  and  rebuild  the  plant,  for  which  latter  pur- 
pose $1,800,000  was  required;  also,  dividends  were  paid, 
all  from  f:::niings;  but,  unfortunately,  the  company 
never  d"!  get  out  of  debt,  and  when  the  Government 
returned  abom.  six  million  pounds  of  copper  at  the  end 
of  1918  (somi'  of  which  was  custom  copper  purchased 
on  the  basis  of  2'^c.  per  pound),  the  subsequent  forced 
sale  of  this  matiriMl  at  the  low  prices  of  the  spring  of 
1919  reduced  its  value  by  approximately  $500,000. 

Since  then  the  company  has  .struggled  to  get  back  on 
its  feet,  but  copper-inr;!ket  conditions  were  unfavorable, 
and  the  last  drop  of  .'n  .  .ler  pound  from  September  to 
December  of  1920,  coupkMl  with  .some  financial  troubles 
of  a  peculiar  nature,  made  Iho  struggle  hopeless. 

Personally  I  have  believed  and  .still  believe  that  if  this 
company  can  be  reorganized  «n  a  sound  financial  basis, 
free  from  debt,  and  with  proper  funds  provided  for 
working  capital  and  for  mine  development,  it  can  con- 
tinue to  produce  its  own  copper  v/ith  profit  for  a  number 
of  years,  jmd  although  I  agree  that  there  is  no  chance 
for  cu.^tom  business  with  12c.  or  even  with  15c.  copper, 
I  am  convinced  that  before   the  price   returns  to  20c. 


many  other  properties  will  open  up,  and  that  our  cus- 
tom business  can  again  he  made  as  extensive  and  profit- 
able as  it  was  during  the  last  five  years,  and  that  among 
the  prospects  of  Yavapai  County  several  more  real  mines 
will  be  developed.  G.  M.  Colvocoresses. 

Humboldt,  Ariz. 


The  Iron  Cap  Mill  in  1920 

In  his  article  on  Arizona  in  your  Annual  Review 
number  of  Jan.  22,  Mr.  Mitke  is  good  enough  to  give 
the  Iron  Cap  mill  (completed  during  the  year)  favor- 
able mention,  calling  attention  to  a  recovery  at  times 
averaging  over  90  per  cent.  There  is  an  unintentional 
error  in  this  statement  which  I  would  like  to  correct. 

The  Iron  Cap  mill  was  completed  and  started  in  opera- 
tion in  June,  1920.  It  operated  steadily  until  curtail- 
ment of  production  became  necessary  in  November.  It 
is  operating  on  about  one-third  time  now,  is  making 
concentrates  having  a  round-number  average  of  30  per 
cent  copper,  30  per  cent  insoluble,  and  30  per  cent  iron 
from  a  siliceous  ore  containing  approximately  100  lb. 
of  copper  per  ton  (8.4  lb.  of  which  is  in  an  oxidized 
or  acid  soluble  state)  with  a  recovery  that  often  exceeds 
95  per  cent,  and  has  not  been  as  low  as  90  per  cent  for 
a  single  day  since  the  mill  was  started.  The  average 
recovery  for  1920  was  93.5  per  cent  of  the  total  copper 
content  of  the  ore  handled.  DAVID  COLE. 

El  Paso,  Tex. 


The  Legal  Status  of  Oil -Shale  Deposits 

In  the  letter  of  Leroy  A.  Palmer,  under  the  heading 
of  "The  Legal  Status  of  Oil-Shale  Deposits,"  in  Engi- 
neering and  Mining  Journal  of  Feb.  5,  Mr.  Palmer 
states  that  the  width  of  lode  claims  in  Colorado  is  150 
ft.  on  each  side  of  the  lode  line.  He  is  way  out  of 
date,  as  in  1913  the  Legislature  amended  the  law,  so 
that  except  in  the  counties  of  Gilpin,  Clear  Creek, 
Boulder,  and  Summit,  the  claims  are  the  full  size 
allowed  by  the  Federal  laws,  namely,  300  ft.  on  each 
side  of  the  center  line.  In  the  four  counties  named, 
the  width  is  150  ft.  on  each  side  of  the  center  line. 

The  present  Legislature  is  considering  a  bill  to  make 
the  width  in  these  counties  the  same  as  in  the  rest 
of  the  state.  Horace  F.  Lunt. 

Denver,  Col. 


The  Correspondence  School  Engineer 
After  reading  the  letter  of  Leroy  A.  Palmer  in 
the  Feb.  12  issue  of  the  Engineering  and  Mining 
.fmirnal  I  desire  to  say  that  I  commend  his  action  -in 
sticking  up  for  the  correspondence  school  engineer.  I 
haven't  gotten  above  common  labor  in  mining  work  as 
yet,  Ijut  am  making  an  effort  to  do  so  through  a  cor- 
respondence course  in  mining  engineering,  and  it 
certainly  is  slow,  uphill  work.  The  contemptuous  refer- 
ence in  the  arli<le  referred  to  is  most  humiliating  and 
discouraging;  also  snobbi.sh  and  narrow. 

Tonopah,  Nev.  UAl.ril  M.  CUAFTON. 
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THE   FREDRIKSTAD   COPPERWORKS    IN   NORWAY:    A    RAMENIA    INSTALLATION 


» 


Chloridizing  and  Leaching  as  Practiced  in  Sweden 

The  Ramenia  System  of  Treating  Pyrites  Cinder  and  Roasted  Con- 
centrates Containing  Copper  and  Zinc — Leaching  and  Precipitation 
Difficulties  Overcome  —  Spent  Ore  Valuable  for  Its  Iron  Content 

By  N.  Ostman 

Written  for  Engineering  and  Mining  Journal 


THE  chloridizing  process  should  be  given  more 
consideration  by  metallurgists  than  has  so  far 
been  accorded  it.  Many  ores  and  concentrates 
now  being  reduced  by  other  smelting  operations  could 
be  treated  to  better  advantage  by  the  chloridizing 
method,  which  not  only  assures  a  higher  total  extrac- 
tion of  the  metals  ordinarily  recovered,  but  in  many 
instances  also  allows  the  recovery  of  the  iron  as  a 
desirable  iron  ore. 

The  chloridizing  process  was  invented  by  Longmaid 
in  1844,  and  in  1859  was  applied  to  the  extraction  of 
■copper  from  pyrite  cinders  by  Henderson;  therefore 
the  name,  the  Longmaid-Henderson  process.  It  consists 
in  roasting  the  finely  ground  roasted  pyrite  or  other 
sulphide  ore  with  salt,  whereby  the  copper  compounds 
are  made  soluble.  Many  have  stated  that  this  process 
could  l)e  practiced  only  with  ores  containing  less  than 
5  per  cent  of  copper  and  that  zinc,  if  present,  could 
not  be  brought  into  a  soluble  state.  It  will  be  shown, 
however,  that  it  has  been  successfully  carried  out  with 
roasted  concentrates  containing  7  to  8  per  cent  of  cop- 
per, and  is,  in  fact,  used  in  connection  with  the  manu- 
facture of  lithopone. 

Chemical  Reactions 

Although  the  art  of  chloridizing  cuprous  cinders  is 
•comparatively  old,  few  improvements  had  been  made 
until  the  beginning  of  this  centur>'.  At  that  time 
Ram6n,  then  technical  manager  at  the  Cupperworks  in 
Helsingborg,  Sweden,  began  research  investigations, 
both  theoretical  and  practical,  to  put  the  wholo  process 
on  a  more  economical  basis.  In  doing  this  work  Ram6n 
developed  some  new  theories,  by  which  ho  exiiluins  to 
a  certain  degrcp  the  chemistry  of  the  i)rocfMS.  To 
.relate  here  all  the  reactions  that  take  place  in  chloridiz- 


ing roasting  would  be  to  go  outside  the  scope  of  this 
article,  and  only  the  most  recent  work  will  be  discussed. 
For  a  closer  study  of  these  reactions  see  Kothny  in 
Metallurgie,  1911,  heft  13,  and  Klason  in  The  Mining 
Magazine,  December,  1918.    Ramen  says: 

The  process,  in  my  opinion,  depends  principally  upon  gas 
reactions.  One  must  assume  an  oxidation  of  the  sulphides 
by  the  air,  the  iron  pyrites  being  the  most  important  of 
these  sulphides.  Thereby  the  sulphides  are  decomposed  into 
metal  oxides  and  oxygen  radicals,  which  again  drive  the 
chlorine  cut  of  the  common  salt.  The  chlorine  then  acts, 
chloridizing  as  free  chlorine. 

1.  2  CuCl.  +  RS  =  2  CuCl  +  S  +  RCh 

2.  2  FeS,  4-  Ou.  =  Fe.Oa  -j-  4  SO, 

3.  SO.  -I-  0  -f-  2  NaCl  =  Na,SO.  +  CI, 

4.  CuS  4-  CI,  =  CuCl,  -f-  S 

It  is  evident  that  these  reactions  arc  theoretical,  so  that 
the  intermediate  stages  must  be  imagined.  SO,  forms  first, 
which,  owing  to  the  effect  of  the  furnace  mass  as  a  contact 
substance,  is  oxidized  to  sulphuric  ncid.  But  even  assuming 
a  direct  conversion: 

5.  RS  -(-  O4  =  RSO. 

6.  RSO.  +  2  NaCl  =  RCl,  +  Na,SO, 

between  the  salt  and  the  oxidized  sulphides,  one  has  clearly 
to  deal  with  a  gas  reaction,  an  o.xidation  with  the  aid  of  the 
oxygen  in  the  air.  It  is  possible  that  reactions  5  and  6  take 
place,  although  I  consider  that  2,  3  and  4  arc  especially  im- 
])i>rtant  for  a  complete  roasting  of  the  copper  to  chloride. 

In  another  connection  Ram6n  says: 

The  theories  I  advanced  a  few  years  ago  on  chloridizing 
roasting,  which  at  the  present  linu'  is  perforiiicd  in  most 
metnllurgioal  works  in  the  woll-known  K'niuaBcskow 
mechanical  furnaces,  seem  for  the  gveatcr  piiv\  to  have 
been  confirmed  by  experience.  It  has  Iteen  proved  with  a 
certainty  that  the  mass  acts  ns  a  contjict  sulist.-.nco  in  the 
formation  of  the  chlorine  necessary  for  tbe  renrtion,  and  I 
consider  it  proved  that  this  action  take  pliu-c  principally 
liy  nlternatc  oxidation  and  reduction  of  !■'■•  ""hh  compound 


418 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  10 


present  in  the  mass.  It  is  also  shown  that  the  roasting 
is  more  complete  in  cases  where  the  ore  contains  much  iron 
than  when  it  is  poor  in  iron. 

Later,  Klason  investigated  these  reactions  and  found 
support  for  Ramen's  theories.  In  his  investigations, 
Ramen  laid  special  stress  upon  the  fact  that,  considering 
the  whole  of  the  reactions  that  occur  in  chloridizing 
roasting,  they  are  exothermic,  so  that  an  excess  of  heat 
is  created,  once  the  proper  ore  mixture  has  been  brought 
to  a  temperature  high  enough  to  set  the  reactions  going. 
Following  up  this  idea,  Ramen  proved  conclusively  that 
if  the  ore  had  the  right  composition,  and  the  heat  of 
reaction  was  retained  in  the  ore,  it  was  not  necessary 
to  apply  more  heat  to  the  roasting  operation  than 
was  required  to  get  the  reactions  started.    To  apply  this 


space  around  it,  the  furnace,  though  the  working  floors 
are  circular,  is  built  square-shaped,  the  corners  being 
used  for  flues.  The  illustration  shows  this  feature. 
Two  horsepower,  practical  operation  has  demonstrated, 
is  sufficient  to  run  a  furnace  having  a  daily  capacity  of 
fifty  metric  tons  of  cinders. 

The  ore  mixture  on  the  first  floor  is  brought  to  a 
temperature  of  about  300  deg.  C.  As  the  chloridizing 
action  sets  in  on  the  second  floor,  the  heat  increases, 
and  the  maximum  temperature  reached  is  about  550 
to  600  deg.  C.  By  avoiding  the  introduction  of  extrane- 
ous heat  to  that  part  of  the  furnace  where  the 
chloridizing  reactions  set  in,  the  temperature  is  even 
and  overheating  cannot  occur.  Loss  of  copper  by 
volatilization  therefore  does   not   take  place,   and   the 


OSCARSHAMN   COPPERWORKS.  OSCARSHAMN,   SWEDEN 


to  practice,  Ramen,  together  with  Beskow,  at  that  time 
manager  at  Helsingborgs  Superphosphate  works,  devel- 
oped the  R:;men-Beskow  furnace. 

The  fuiii.Kc  is  of  the  multiple-hearth  typ)e.  having 
a  revolving  luntral  shaft  to  which  are  fastened  inter- 
changeable arms  provided  with  removable  blades  or 
rabbles.  The  ii^at,  generally  created  by  burning  pro- 
ducer gas,  is  applied  to  the  first  floor,  and  the  combus- 
tion gases  go  through  a  special  flue  to  the  stack. 
Between  the  first  aid  second  floors  is  an  arrangement 
by  which  these  two  Doors  are  separated  from  each 
other,  so  that  the  furnace  really  consists  of  two  separate 
compartments.  The  acid  Ka.ses,  which  form  in  the  lower 
compartment,  leave  throu-h  flues  leading  to  towers, 
where  these  ga.ses  are  coiid  '  -od  by  water.  The  draft 
of  the  furnace  is  regulated  Ij,,'  fans.  The  air  passing 
through  the  furnace  is  under  do.se  control,  so  that 
rich  acid  gases  are  obtainaljle,  resulting  in  a  uniform 
and  strong  tower  acid.  To  preserve  the  heat  in  the 
furnace  and  also  to  take  full  advantage  of  the  ground 


caking  of  the  ore  is  insignificant.  In  furnaces  fired 
directly  at  all  stages  of  the  roasting  or  by  muftle  effect, 
caking  of  the  ore  becomes  at  times  very  serious  and 
makes  necessary  frequent  barring  of  the  hearths,  which 
is  tedious  and  hard  work. 

In  the  following  table  a  comparison  is  given  between 
this  furnace  and  the  old  hand-muffle  furnaces.  The 
cost  figures  are  given  in  Swedish  kronor  (Kr.)  per 
ton  of  ore,  based  on  pre-war  prices: 

COMPARATIVE  ROASTING  ^0!^T 


Coal... 
Repairs. 
Wages. . 


Hand  Mufflo 

Furnofes  Per 

Cent  Bnwil  (,n 

Woiglit  of 

Ore 
About  10 


R.-B. 

Furnaces  Per 

font  Based 

on  Weight 

of  Ore 

1. 6  to  2 


Hand-Mufflo 

Furnaces 

Kr.    I'o. 

Metric  Ton 

Ore  Roasted 

R.-B. 

Furnaces 

Kr.    Per 

Metric  Ton 

Ore  Roasted 

1.44 
0.33 
2.09 

0.21 
0.25 
0.36 

Total  Kr.  pr.  metric  ton  on 
Acid  recovered:  I  to  1.5  pe 
Cu  in  purple  (leached  )ore 


cent  ;  2  to  2.5  per  cent. 

0  1 2  to  0.20  per  cent;  0.05  to  0.09  per  cent. 


The    figures    refer    to    Helsingborgs    Copperworks, 
Sweden,  where  hand-muffle  furnaces  were  used  before 
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the  Ramen-Beskow  furnaces  were  introduced.  Nine  of 
these  Ramen-Beskow  furnaces  are  now  in  operation  in 
this  plant. 

The  Oscarshamn  Copperworks,  at  Oscarshamn,  Swe- 
den, is  of  special  interest,  as  it  was  put  in  operation 
only  about  two  years  ago  and  contains  all  the  latest 
imprn .  ements  that  characterize  the  Ramenia  system. 

The  plant,  being  situated  on  the  coast,  receives  all 
the  cinders  by  barges.  These  barges  are  unloaded  by  an 
electric  traveling  crane,  provided  with  a  grab  bucket, 
the  cinders  being  loaded  into  a  hopper  car,  which  is 
pushed  into  the  cinder  storage  and  emptied.  This  cin- 
der storage  is  under  roof  and  holds  several  thousand 
tons  of  cinders.  With  the  same  crane,  other  storage 
bins  are  filled,  holding  a  twenty-four  hours'  supply  of 


the  furnace  should  not  contain  any  too  coarse  particles, 
nor  be  ground  to  contain  a  large  percentage  of  dust. 
Various  types  of  mills  have  been  used,  but  for  the 
Norwegian  pyrite  cinders  the  Kent  mill  has  been  proved 
to  be  particularly  suitable.  A  combination  of  Kent  mills 
and  screens  is  used  and  the  ore  is  ground  all  to  pass  a 
10-mesh  screen. 

Two  Kent  mills  are  installed  in  this  plant,  but  only 
one  is  in  use,  the  other  being  a  reserve.  It  is  wise  to 
have  one  spare  mill  in  case  the  other  should  get  out  of 
order,  or  the  ore  should  be  too  coarse  or  too  hard  to 
allow  a  twenty-four  hours'  supply  to  be  ground  in  the 
one  mill  in  eight  hours.  There  is  storage  capacity  for 
150  metric  tons  of  ground  ore. 

The  percentage  of   salt   varies   greatly.     With   some 
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cinders  and  salt.  Below  these  bins  are  weighing  hop- 
pers. By  this  arrangement  it  is  possible  closely  to 
regulate  the  percentage  of  salt  in  the  mixture,  also 
carefully  to  mi.x  the  cinders,  of  which  several  kinds  are 
generally  in  storage.  The  Scandinavian  plants  handle 
mostly  Norwegian  pyrite  cinders,  and  as  there  are 
.several  different  pyrite  mines  in  Norway  whose  product 
difTers  widely  both  chemically  and  physically,  the  dif- 
ferent cinders  must  be  kept  separate.  One  man  weighs 
out  in  one  eight-hour  shift  suflicient  ore  to  last  twenty- 
four  hours.  From  the  weighing  hoppers  the  ore  and 
salt  go  to  the  screens  and  the  milling  plant. 

The  Milling 

To  secure  «  good  extraction  of  the  copper,  it  is  essen- 
tial that  the  ore  be  properly  ground  before  going  to  the 
iurnaces.  The  ore  treated  by  the  chloridizing  process 
is  generally  h  previou.sly  roasted  ore,  which  is  soft  and 
easily  ground.     It   is  important  that   the  ore  goinjr  to 


ores,  containing  up  to  6  per  cent  of  zinc  the  salt  con- 
sumption is  large,  up  to  20  per  cent.  In  cinder  mixtures 
with  2h  to  3i  per  cent  of  copper  and  2  to  3  per  cent  of 
zinc,  12  to  16  per  cent  of  salt  is  used. 

The  roasting  department  consists  of  two  seventy-five- 
ton  Ram6n-Beskow  furnaces  of  the  type  already  de- 
scribed. They  are  fired  with  producer  gas,  made  from 
tarry  wood.  A  fan  blows  the  gas  into  the  furnace,  while 
by  another  fan,  air  is  blown  in  and  mixed  with  the  g;is 
at  the  gas  intake.  The  wood  consumed  correspouii- 
to  about  2  per  cent  of  coal,  based  on  the  weight  oi  the 
cinders.  To  get  the  proper  heat  of  reaction  in  the 
roasting  operation,  about  3.5  to  4  per  cent  of  sulphur 
is  wanted  in  the  cinders,  when  these  contain  2i  to  S  per 
cent  of  copper.  The  cinders  which  are  used  here  often 
contain  4  to  6  per  cent  of  sulphur,  partly  owing  to  the 
high  percentage  of  zinc.  Cast-iron  fans  are  mounted 
lu'tween  the  furnaces  and  the  acid  towers.  These  are 
driven  by  motors  provided  with  s|>eed  regtilntors.  which 
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allows  a  close  control  of  the  draft.  The  furnace  motors 
also  have  speed  regulators. 

One  man  on  each  of  three  eight-hour  shifts  attends  to 
the  two  furnaces.  On  the  day  shift,  one  extra  man  helps 
the  f  urnaceman  to  change  the  blades  on  the  rabble  arms 
and  do  the  necessary  barring  on  the  floors.  One  man 
on  each  shift  and  one  helper  on  the  day  shift,  a  total  of 
four  men,  are  thus  required  to  attend  to  the  two  fur- 
naces. In  Helsingborgs  Copperworks,  where  nine  fur- 
naces are  operated,  four  men  attend  to  three  furnaces. 

Tests  were  made  recently  on  flotation  concentrates 
made  from  Sulitelma  pyrite.  The  desulphurized  con- 
centrates assayed  Cu,  7.2  per  cent;  S,  4  per  cent,  and 
Fe,  42.5  per  cent.  These  calcines  were  mixed  with  salt, 
the  mixture  containing  23  per  cent  of  NaCl,  and  chlori- 
dized  in  a  fifty-ton  Ramen-Beskow  furnace.  In  leaching 
the  chloridized  concentrates  a  bed,  three  feet  deep,  was 
kept  in  the  tanks,  and  the  purple  ore,  secured  after 
leaching,  contained  0.09  per  cent  of  copper. 

Leaching 

In  leaching  chloridized  pyrite  cinders  in  the  old  way 
hard  lumps  often  form  on  the  bottom  of  the  leaching 
tanks,  which  lumps  or  cakes  may  cause  a  considerable 
delay  in  the  leaching  operation.  In  some  plants  this 
formation  has  been  so  bad  that  thousands  of  tons  of 
such  lumps  have  accumulated,  not  only  giving  great 
difficulties  in  recovering  the  copper  from  them  but  also 
causing  considerable  operating  losses.  To  overcome 
this  lump  formation,  Ramen  designed  the  pre-leaching 
machine.  In  this  apparatus  a  thin  layer  of  the  roasted, 
hot  material  from  the  furnaces  is  evenly  sprayed  with 
just  so  much  water  that  the  anhydrous  sodium  sulphate, 
which  causes  the  formation  of  lumps,  gets  enough  water 
for  crystallization,  thereby  becoming  easily  soluble.  The 
ore  is  moistened,  but  still  remains  in  a  powdery  state. 

A  considerable  amount  of  steam  is  generated  during 
this  process,  which  is  condensed,  giving  hot  water  for 
the  leaching,  usually  enough  to  eliminate  the  use  of 
additional  steam  for  heating  purposes.  In  a  plant  leach- 
ing the  hot  ore  according  to  the  old  method,  there  always 
was  an  atmosphere  of  steam  and  dust,  which  was  very 
destructive  to  the  woodwork  and  particularly  corrosive 
on  the  iron  and  machinery.  By  using  the  leaching 
machine,  this  nuisance  is  entirely  overcome,  and  a  leach- 
ing plant  having  this  apparatus  is  characterized  by  a 
clear  atmosphere  and,  on  account  of  the  absence  of  all 
dust,  by  a  clean  appearance. 

By  preparing  the  chloridized  ore  in  the  leaching 
machine  liefore  going  to  the  leaching  tanks,  a  uniform 
leaching  is  fibtained,  and  the  time  of  leaching  is  con- 
siderably sho.ter  than  with  the  old  way.  The  pre-leach- 
ing machine  run  continuously,  and  the  pre-leached 
ore  then  goes  io  a  storage  bin,  where  it  is  picked  up  by 
a  grab  bucket  ar.d  placed  in  the  leaching  tanks.  Two 
pre-leaching  ma'l  ines  are  erected  at  Oscarshamn,  of 
which  one  is  a  re  f-r  a.  To  attend  to  this  machine,  one 
man  is  required  for  ^:>fh  eight-hour  shift.  This  man, 
however,  also  does  niisi  .;llaneous  work  around  the  plant. 
The  leaching  tanks  in  Oscarshamn  are  built  of  rein- 
forced concrete.  They  hold  eighty  to  ninety  metric  tons 
of  calcines  and  have  an  ore  bed  about  three  feet  deep. 
The  ore,  after  passing  through  the  pre-leacher,  is  still 
hot  enough  to  give  the  liquors  such  a  temperature  that 
the  copper  can  be  precipitated  without  the  addition  of 
extra  heat,  and  yet  not  hot  enough  to  damage  the  leach- 
ing tanks.  The  time  of  leaching,  before  these  machines 
Were  used,  was  from  thirty-five  to  forty-five  hours  to 


each  tank,  but  this  new  system  allows  this  time  to  be 
cut  in  half. 

The  liquors  in  the  leaching  department  are  pumped 
by  centrifugal  pumps  of  wood  construction,  which  have 
been  used  ever  since  the  plant  was  started  and  have 
proved  successful.    Air  lifts  are  also  used  as  a  reserve. 

From  what  was  said  in  connection  with  the  furnaces 
it  can  be  understood  that  the  tower  acid  is  strong.  It  is 
kept  with  an  acidity  of  15  to  20  gr.  HCl  per  liter.  This 
acid  allows  a  thorough  extraction  of  all  soluble  copper. 
I  may  say,  in  this  connection,  that  the  Norwegian  ores 
which  are  being  treated  here  form  less  water-soluble 
copper  in  the  chloridizing  process  than  do  the  Spanish 
ores.  A  final  wash  with  water  is  given  to  the  purple 
ore  before  it  is  dug  out.  After  the  ore  is  thoroughly 
leached,  the  purple  ore,  containing,  on  an  average,  not 
over  0.07  per  cent  of  copper,  is  dug  out  by  a  grab 
bucket. 

The  labor  required  to  attend  to  this  leaching  plant  is 
one  craneman  to  each  of  two  eight-hour  shifts,  and  one 
leacher  to  each  shift,  making  a  total  of  five  men  in 
twenty-four  hours.  If  the  plant  were  extended  to  handle 
300  metric  tons  in  twenty-four  hours,  the  crane  would 
have  to  run  another  eight-hour  shift,  so  the  number  of 
men  in  this  department  would  then  be  increased  by  just 
one  man. 

In  European  copper  works  which  have  to  buy  their 
cinders  the  copper  is  expected  to  pay  the  cost  of  the 
whole  process,  and  the  profit  lies  in  the  purple  ore.  It 
is  therefore  readily  understood  that  the  production  of 
a  high-class  purple  ore  with  low  copper  and  sulphur, 
such  as  is  obtained  here,  is  of  the  greatest  importance. 

Precipitation 

The  chloridizing  process,  as  it  formerly  was  carried 
out,  required  a  large  number  of  men.  With  the  present 
high  price  of  labor  it  has  therefore  been  necessary  to 
reduce  the  number  of  men  in  the  precipitation  depart- 
ment by  introducing  mechanical  aid.  Precipitation  is 
being  done  in  revolving  iron  drums  of  large  cubical 
contents,  suitably  lined  to  prevent  corrosive  action  of 
the  copper  liquors  on  the  iron.  This  mechanical  pre- 
cipitation, as  carried  out  in  Oscarshamn,  also  precludes 
the  use  of  steam  for  heating  the  copper  liquors.  The 
solutions  going  to  the  precipitation  process  have  a 
strength  of  20  to  30  gh  of  copper  per  liter.  This  liquor 
runs  by  gravity  from  the  leaching  department  to  storage 
tanks  in  the  precipitation  department  and  has  a  tem- 
perature that  is  sufficient  to  allow  a  good  precipitation 
of  the  copper  in  the  drums.  It  is  only  in  very  cold 
weather  or  when  the  liquors  for  some  reason  have  been 
stored  so  long  that  they  have  cooled  down  considerably 
that  steam  is  being  used  in  heating  the  liquors.  The 
only  manual  labor  required  in  the  precipitation  depart- 
ment is  for  filling  scrap  into  the  drum  and  for  emptying 
the  filter  presses. 

While  the  liquor  is  running  into  the  drum,  the  scrap 
iron  is  thrown  in,  whereupon  the  drum  is  started  revolv- 
ing. This  operation  requires  from  thirty  to  sixty  min- 
utes. After  the  copper  is  all  precipitated  it  is  trans- 
ferred to  a  filter  i)ress  and  well  washed. 

This  system  of  precipitation  has  several  advantages, 
compared  with  the  old  way  of  precipitating  in  open 
tanks.    Some  of  these  advantages  are: 

1.  The  number  of  men  employed  is  reduced  to  about 
one-half. 

2.  The  solutions  are  treated  at  temperatures  ranging 
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from  30  to  40  deg.  C.  By  precipitating  the  copper  in  a 
closed  vessel,  the  heat  of  reaction  produced  is  utilized, 
and  extra  steam  for  bringing  the  liquors  to  the  proper 
temperature  is  not  necessary. 

3.  By  pumping  the  liquors  with  motor-driven  centrif- 
ugal pumps,  steam  siphons,  so  expensive  in  operation, 
arp  also  discarded. 

4.  The  air  being  excluded  in  the  precipitation  process, 
practically  no  basic  iron  compounds  will  be  thrown  down 
with  the  copper,  resulting  in  a  purer  cement  copper  than 
is  otherwise  obtained. 

5.  The  copper  cement  produced  contains  85  to  90 
per  cent  of  copper,  against  65  to  75  per  cent  with  the 
old  method. 

6.  By  washing  the  cement  copper  in  a  filter  press,  a 
product  is  secured  containing  very  little  chlorine. 

7.  The  copper  in  the  waste  liquor  is  infinitely  small. 
Two  men  on  each  of  three  eight-hour  shifts,  or  a  total 

of  six  men,  attend  to  this  department.  With  a  300-ton 
plant  the  same  number  of  men  would  take  care  of  the 
precipitation  department.  The  following  table  indicates 
the  labor  requirements  of  the  respective  operations : 

RfisLWlfi  OF  THK  LABOR    USED  IN  THE  OSCARSHAMN  COPPER- 
WORKS,  HANDLING  150  METRIC  TONS  CINDERS  PER 
TWENTY-FOUR  HOURS 

Number  of  Men 
per  24  Hours, 
'-ranemen 

1  in  the  cinder  storage  on  one  ft-hourahift 

2  in  the  leaching  plant  on  two  8-hourshifts ;  ' 

Milling 

1   weigher,  on  one  8-hour  shift ; 

1  attending  to  the  crusher  on  one  8-hour  shift '  ^ 

Roasting  and  Chloridizing 

3  furnacemen.  one  man  on  each  of  three  8-hour  shifts 1 

3  for  the  gas  generator j  * 

Note:  The  gas  is  also  used  to  fire  a  boiler. 

These  three  men  are  not  needed  if  firing  with  oil. 
Leaching 

}  Icachers,  one  on  each  of  three  8-hour  shifts 1 

3forthepre-leacher,onemanoncachof  (hiee  S-hourshifts )  ° 

Note:     The  three  pre-leacher  men  are  also  used  to  do 
miscellaneous  work  around  the  plant. 
Precipitation 

2  men  on  each  of  three  8-hour  shifts  attending  to  the  drum  and 

the  filterpress 5 

Extra 

1  man  as  helper  to  the  furnacemen I 

Foremen ■> 


Total. 


If  the  plant  were  doubled  to  300  metric 
tons  capacity,  only  nine  men  more  would  be 
required  as  follows: 

3  furnacemen,  3  tending  the  ore  going  to  the  furnaces,  I  weigher, 
I  millman,  I  crancman 


To  this  mu.st  be  added  the  repair  gang,  which  in 
O.scar.shamn  was  made  up  of 

Marliinint«    ^ 

Leadburni*r ', I 

Helpers ^ ^ 

Kloclricisna , 3 

( 'arpcnt^'rB 7 

Total.  ,  .  ,  I  ^ 

The  number  of  men  in  the  repair  gang  (li-i)end.s  on 
the  plant  in  general.  In  the  operation.-*  di.scussed  no 
other  process  i.s  connected  with  the  plant,  so  the  c-oppor 
proces.s  must  carry  the  whole  l)urdon  ol'  thcsf  men. 
wherea.s  in  most  other  works  the  cost  of  the  general 
repair  gang  is  divided  among  several  proce.s.ses. 

In  one  foreign  plant  using  old  niethod.f  and  treating 
300  metric  tons  of  cindert  daily,  a  force  of  100  to  110 
process  men  was  recjuired.  The.se  men.  too,  worked 
twelve-hour  shifts. 


The  chloridizing  process  has,  in  late  years,  been  ap- 
plied to  zinkiferous  cinders  with  the  object  of  securing 
zinc  solutions  for  the  manufacture  of  lithopone,  and  a 
number  of  Ramen-Beskow  furnaces  are  now  being  oper- 
ated for  this  purpose. 

The  salt  used  in  the  roasting  is  to  a  large  extent  con- 
verted into  sulphate;  thus,  the  sulphur  in  the  ore  goes 
largely  into  solution  as  sodium  sulphate.  Sulphuric 
acid  otherwise  used  to  dissolve  metallic  zinc  or  its  oxide, 
or  to  leach  roasted  ore,  thus  is  partly  or  altogether  dis- 
pensed with  in  connection  with  the  manufacture  of 
lithopone  by  this  method.  Local  conditions  determine 
which  process  is  the  most  advantageous,  and  in  deter- 
mining this  one  must  also  take  into  consideration  that, 
as  in  some  European  plants,  the  residual  leached  ore  or 
what  is  known  as  purple  ore  might  be  valuable  as  an 
iron  ore. 

Briquetting  the  Purple  Ore 

Although  the  purple  ore  might  be  a  good  iron  ore,  it 
is,  however,  not  very  desirable  for  blast  furnace  work 
in  its  original  state,  on  account  of  its  fineness.  Its 
content  of  iron  is  governed  by  the  pyrite  or  other  ore 
from  which  it  is  made,  and  if  made  from  ordinary 
pyrite  cinders  this  generally  ranges  between  55  and  68 
per  cent.    It  contains  as  a  rule  not  over  0.01  per  cent  of 


BRIQITETTING  PRESS  AND  CAR  I.OADEP  WITH  BRIQITIJTS 
READY  FOR  BURNING 

phosphorus;  0.2  per  cent  of  sulphur,  and  0.1  per  cent 
of  copper.  It  has  been  used,  and  in  some  places  is  still 
being  used,  in  its  original  fineness  in  blast  furnaces, 
mixed  with  lump  ore,  but  owing  to  this  fineness,  a  large 
percentage  of  it  is  likely  to  be  blown  away  by  thr 
operation  of  the  bla.st. 

In  1891.  Bird  found  that  the  purple  ore  could  be 
pressed  and  burnt  to  good  briquets  without  using  any 
hinder.  In  1896  Griindal  and  Dellvik  made  the  same 
ol)scrvations  regarding  finely  ground  iron  ore.  which 
resulted  in  the  construction  of  the  Grondal  briquet  press 
and  furnace.  In  the  first  briquet  presses,  the  briiiuets 
were  formed  by  heavy  blows.  These  briquets  wen'  not 
uniform  and  would  often  crack  in  the  burning.  Kam6n 
introduced,  at  the  IIelsiiigl)org  plant,  pres.se-*  using  the 
principle  of  slow  compression.  By  the  slow  compression 
I  lie  briquets  become  stronger  and  stand  the  handling 
better.  These  briquets,  after  the  burning,  are  also  more 
uniform  and  solid.  One  of  these  presses  can  make  1,200 
an  hour. 
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Tunnel  furnaces  for  burning  briquets  were  first  used 
by  Anderson  in  America  in  1888.  Later,  Bird,  in  Eng- 
land, and  Grondal,  in  Sweden,  introduced  these  furnaces 
and  were  granted  patents  on  them.  Their  principal 
drawbacks  were  that  the  briquet  cars  would  burn  out 
and  the  briquets,  as  they  were  loaded  on  the  cars,  would 
get  close  to  the  walls,  and,  touching  these,  would  form 
a  slag  with  the  brick,  causing  the  walls  to  fuse,  which 
would  result  in  frequent  repairs.  Ramen  has  patented 
some  improvements  whereby  these  difficulties  have  been 
overcome.  By  building  heavy  arches  resting  on  water- 
cooled  supports,  and  using  water-cooled  boxes  to  protect 
the  sides  of  the  cars  from  the  effect  of  the  strong  flame, 
a  briquet  furnace  has  been  constructed  that  has  proved 
very  substantial.  Ramen's  briquet  furnaces  are  gen- 
erally built  with  a  width  of  2.1  meters,  whereas  the  older 
furnaces  were  only   1.5  meters  wide.     The   furnace   is 


SECTIO.NAL  VIEWS  OF  THE  RAMEN  BRIQUET  FURNACE 

built  in  capacities  ranging  from  75  to  110  tons  of 
briquets  per  twenty-four  hours.  Unloading  by  hand  is 
also  eliminated. 

To  get  good  briquets,  a  temperature  of  about  1,450 
deg.  C.  is  required.  By  briquetting  at  as  high  a  tem- 
perature as  this,  practically  all  of  the  sulphur  which  is 
contained  in  the  purple  ore  is  driven  off. 

The  briquets  thus  produced  are  desirable  as  iron  ore. 
They  are  used  extensively  in  England  and  Germany,  and 
assure  a  saving  of  8  per  cent  of  the  coke  in  the  blast 
furnaces  tompared  with  ordinary  iron  ore.  The  capacity 
of  the  hl;i-t  furnace  has  in  some  instances  been  increased 
by  30  per  r.iit  by  using  these  briquets. 

For  a  d;i  !>  production  of  150  metric  tons  of  finished 
briquets  tv.  ^  ::venty-five-ton  furnaces  were  used,  at  the 
Helsingborg  i  '•■nt,  requiring  a  crew  of  seven  men  on 
each  shift  of  f  ;•>»  hours.  The  cost  of  production  per 
metric  ton  of  liri'juets  was,  in  1914,  in  Swedish  kronor, 
2.91.  Briquet  fiirnaces  of  this  type  have  been  installed 
in  works  in  Swe<i<j,  England,  Germany,  Austria,  and 
.Japan  and  are  han<;  .i  GOO, 000  tons  of  purple  ore  and 
iron  concentrates  a  year. 

[Note. — The  Ram6nia  system  described  has  been 
installed  in  Norway,  Swede, i.  ^'lermany,  Austria,  Russia, 
and  Japan.  The  Ramen-Hc:  !;;  v  furnaces  are  somewhat 
similar  to  the  American  Wnlge  furnace.  Their  use 
has  so  far  been  confined  to  Europe  and  Japan,  though  an 
early  model  was  used  for  severul  years,  and  may  still  be, 
at  the  West  Norfolk  plant  of  the  Virginia  Smelting  Co. 
The  American  agents  are  Hamilton  &  Hansell,  of  New 
York— Editor.  I 


New  England  Economic  Minerals  and  Gem 

Stones  Exhibited  in  Boston* 

By  George  F.  Kunz 

"Written  for  Engineering  and  Mining  Journal 

Few  are  aware  that  New  England  has  precious  min- 
erals that  are  used  as  gems  after  being  cut  in  various 
forms.  The  southern  part  of  Maine,  in  the  towns  of 
Paris  and  Auburn,  is  the  best-known  locality  where  the 
gem  minerals  are  found.  Another,  not  now  as  pro- 
ductive as  Maine,  is  in  central  Connecticut.  Boston 
also  can  boast  of  producing  a  few  of  the  semi-precious 
stones.  In  the  Museum  of  the  Boston  Society  of  Nat- 
ural History  in  Boston  an  excellent  collection  of  New 
England  minerals  has  been  placed  on  exhibition. 
There  is  an  economic  geology  collection  consisting  of 
building  stones,  ores,  and  minerals.  Among  the  ores 
are  several  specimens  of  the  silver-bearing  galena  from 
a  mine  in  Newbury,  Mass. 

The  minerals  from  the  Maine  gem  quarries  and 
pegmatite  area,  the  Connecticut  pegmatite  area,  the 
Bolton,  Mass.,  mineral  region,  and  the  local  minerals 
found  in  the  Boston  city  area  are  arranged  according 
to  localities.  Practically  half  of  the  collection  is  from 
Maine.  Maine  tourmaline,  a  mineral  which  is  prized 
most  of  all  by  those  engaged  in  working  the  quarries 
of  the  Mount  Mica-Mount  Apatite  region,  is  exhibited 
in  groups  according  to  the  color,  green,  blue,  pink, 
and  parti-colored  crystals.  Another  case  contains  all 
the  other  varieties  of  minerals  from  this  southern 
Maine  area  except  quartz. 

The  beryls  form  the  most  striking  group,  aqua- 
marine, pink,  blue,  white,  and  yellow  or  "golden  beryl," 
in  both  opaque  and  transparent  forms,  being  repre- 
sented. Tov)az,  chrysoberyl,  cassiterite,  apatite,  lepi- 
dolite,  and  feldspar,  as  well  as  some  of  rarer  species, 
are  represented.  The  purple  apatites  of  Maine  have 
been  conspicuous  because  of  their  depth  of  color  and 
beautiful  crystal  form.  The  Natural  History  Society 
has  the  second-largest  crystal  of  apatite  ever  found  in 
Maine,  and  it  also  jwssesses  the  largest  crystal  of 
chrysoberyl. 

A  third  case  contains  quartz  from  the  same  area. 
There  is  a  great  variety,  rose,  milky,  amethyst,  and 
citrine.  The  prize  specimen  is  a  large  crystal  of 
amethyst  from  Denmark,  Me.  It  is  said  to  be  the 
finest  crystal  of  its  kind  ever  found  in  Maine,  and 
many  gems  of  high  quality  could  be  cut  from  this 
crystal.  A  specimen  of  rose  quartz,  one  of  the  two 
knowTi  specimens  of  this  mineral  in  a  crystal  form, 
was  added  last  year  to  the  collection. 

The  minerals  in  the  fourth  case  are  from  Middlesex 
County,  Conn.  The  more  important  species  are  tour- 
maline, beryl,  rose  beryl,  chrysoberyl,  columbite,  iolite, 
rose  quartz,  lepidolite,  and  mica.  Many  of  these  vary 
markedly  in  color  from  the  same  varieties  found  in  the 
pegmatite  area  of  Maine.  The  Bolton  case  presents 
a  strong  contrast  to  the  others,  as  the  minerals  ex- 
hibited are  not  associated  genetically  with  pegmatite, 
as  are  those  of  Maine  and  Connecticut.  The  prin- 
cipal mineral  is  scapolite  or  wernerite,  which  is  often 
of  a  lilac  color.  Other  minerals  include  forsterite,  bol- 
tonite,  and  titanite.  The  greater  part  of  this  collec- 
tion was  obtained  from  George  L.  Brigham,  a  farmer 
livingin  Bolton. 

•A  more  fxtfndfd  dfHcilptloti  of  lliis  .xlilblt  Is  kIvch  In  Hiillotln 

,\(i,    L'3  "f  tli<-   Mo.-iliin   Scpilcty   of   Natunil   Iflslor.v. 
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Mine  Geological  Surveying 

Study  of  Underground  Geology  Often  Necessary  in  Planning  Prospecting — Detailed  Mapping 

Of  Levels  Important — Value  of  Such  Work  to  Mining  Operations 

Depends  on  Type  of  Deposits 

By  Graham  John  Mitchell 

Written  for  Engineering  find  ^fining  Journal 


ONE  FEATURE  which  marks  the  advance  in  the 
mining  industry  of  today  is  the  building  up  of 
strong  co-ordinate  working  organizations.  The 
increased  scope  of  mining  operations  has  led  to  the 
creation  of  various  departments,  such  as  executive,  oper- 
ating, engineering,  safety,  accounting,  geological,  and 
others.  I  purpose  discussing  here  the  work  of  a  geolo- 
gist in  connection  with  an  operating  mine  and  to  outline 
methods  found  serviceable  in  carrying  on  such  work. 


company  with  some  one  familiar  with  the  different 
workings.  By  so  doing  a  general  idea  of  the  under- 
ground operations  can  be  secured  which  will  aid  in 
making  preliminarj'  plans  for  the  work  to  follow.  One 
of  the  first  questions  to  be  considered  is  the  scale  upon 
which  mapping  is  to  be  done.  It  is  advisable  to  use 
the  same  scale  as  that  of  the  engineers'  level  maps,  thus 
permitting  the  tracing  of  the  workings  on  each  level 
upon  the  base  maps  for  recording  geological  darta.   These 


liEOI.OOICAL   MAP   OF   UNDERGROUND   WOUKl.NGS.    DE.MONSTK.VTINO    M.VNXER  IN  WHICH  FORMATIONS 
.MAY    BE   DE.SIGN.\TED.      .ABBREVIATIONS   WILL  LES.SEN  SP.VOE  NEED  FOR  NOTE.S 


The  fundamental  purpose  of  geological  surveying  in 
an  operating  mine  is  to  determine  the  areas  most  likely 
to  be  ore  bearing  and  to  direct  prospecting  toward  such 
sections.  To  carry  out  this  purpose,  a  study  of  the 
geology  must  be  made  and  the  plans  for  prospecting 
based  upon  data  thus  secured.  Geological  studies  can  be 
of  further  service  in  the  development  of  orebodies  by 
locating  faulted  portions,  by  directing  development 
raises,  suli-raises  and  sub-crosscuts  advantageously, 
and  in  other  instances,  as  will  be  pointed  out  later. 

The  resident  geologist  has  an  advantage  over  one 
called  in  for  a  special  examination,  in  that  he  can  be 
constantly  in  touch  with  operations  and  thus  secure  and 
act  upon  information  which  might  not  be  available 
later.  He  can  also  be  on  hand  to  alter  any  plans  which 
new  geological  evidence  indicates  to  be  necessirry  or  to 
ttuggest  further  work  based  on  these  new  facts. 

Before  starting  detailed  investigation,  it  will  be 
found  helpful  to  make  a  re«-nnnaissance  of  the  mine  ill 


base  maps  are  of  tracing  cloth  a>id  vary  in  dimension 
according  to  the  size  of  area  included.  Sheets  48  by  33 
in.,  allowing  for  an  inch  border,  are  of  a  convenient 
size.  In  some  instances  more  than  one  sheet  nun'  be 
needed,  and  when  this  condition  arises  the  mine  can  be 
divided  into  sections,  each  section  numbered  aiui  made 
to  join  the  adjacent  one. 

The  scale  of  level  maps  varies  with  different  mining 
companies,  50  and  100  ft.  to  the  inch  being  common, 
with  -10,  80,  and  200  scales  sometimes  in  use.  For  work 
of  any  considerable  detail,  50-scale  maps  will  l«e  found 
satisfactory,  «!<  practically  all  necessary  data  can  be 
recorded  on  such  maps.  If  desirable,  a  larger  scale 
map  can  be  used  for  areas  having  sjiecial  problems, 
such  as  complicated  faulting  or  whore  refined  strati- 
graphic  studies  are  required.  From  the  base  maps,  the 
crosscuts,  raises,  and  winzes  of  each  level  are  trans- 
ferred to  sheets  to  l>e  taken  undergroiiinl ;  these  being 
8  by  10  in.,  of  medium-weight  co-ordin.uc  paper  and  their 
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location  on  the  base  maps  determined  by  east-west  and 
north-south  co-ordinates.  For  work  on  50  scale  this  will 
allow  the  mapping  of  an  area  400  by  500  ft.  on  each 
sheet. 

Transferring  of  workings  from  the  base  maps  to  the 
underground  co-ordinate  sheets  is  done  by  means  of  a 
glass-topped  draughting  table.  If  such  a  table  is  not 
available  one  can  easily  be  made  by  placing  electric 
lights  under  a  piece  of  plate  glass  set  upon  supports. 

The  equipment  carried  underground  can  be  reduced 
to  the  following:  A  Brunton  transit,  a  pick,  a  metal 
holder  for  co-ordinate  sheets,  colored  pencils,  2H  and 
4H  pencils,  a  50-ft.  cloth  tape,  sample  sacks,  a  sample 
book,  a  small  note  book  for  detailed  sketches,  an  eraser, 
a  celluloid  combination  scale  and  protractor,  a  carbide 
lamp,  a  match  case,  a  wire  for  cleaning  the  lamp,  and  a 
small  piece  of  candle.  All  this  equipment  can  be  car- 
ried conveniently  in  a  hunting  vest. 

Work  Should  Start  with  Detailed  Mapping 

The  survey  should  begin  with  a  detailed  mapping  of 
each  level,  the  one  to  be  taken  up  first  being  determined 
by  conditions  at  the  mine  under  examination,  and  map- 
ping proceeding  consecutively  from  one  level  to  the 
next.  By  so  doing,  data  such  as  faults,  formations,  and 
mineralization,  can  be  correlated  between  levels  as  the 
work  progresses.  Lithology,  structure,  and  mineraliza- 
tion should  be  the  first  features  to  receive  attention. 
If  the  mine  is  in  an  area  of  igneous  rocks,  the  deter- 
mination of  the  different  igneous  members,  their  dis- 
tribution, age,  structure,  relation,  and  genetic  bearing 
upon  metallisation  are  of  prime  importance,  and  faults, 
fractures,  and  fissures  should  be  considered  in  the  light 
of  their  bearing  upon  ore  genesis  and  structural  def- 
ormations. 

Where  both  igneous  and  sedimentary  rocks  are  in- 
volved, the  sequence  of  the  sediments  must  be  deter- 
mined, especially  if  the  ore  is  found  to  occur  at  certain 
stratigraphic  hcrizons.  It  is  also  important  to  find 
index  beds  in  the  stratigraphic  series  which  can  bt 
used  for  correlative  purposes.  The  associated  igneous 
rocks  should  be  classified,  and  if  possible  their  impor- 
tance as  sources  of  metallizing  solutions  determined. 
Mineralization  should  receive  close  scrutiny,  the  mode 
of  occurrence,  age  relation,  and  alteration  of  the  miner- 
als being  important  factors. 

Is  the  orebody  a  vein  or  a  bed?  Are  the  walls  of  the 
vein  sharply  defined,  or  do  they  show  irregular  replace- 
ment? Does  ore  follow  certain  beds,  or  is  it  an 
irregular  rcphuement  without  regard  for  any  particular 
formation  or  bed?  Is  the  ore  disseminated  through  the 
igneous  rock?  Are  the  ore  minerals  of  the  same  age, 
or  do  they  represent  successive  periods?  What  altera- 
tion has  taken  place  in  the  primary  minerals  and  what 
are  the  resulting  minerals?  These  are  some  of  the 
important  questions  which  arise  and  which  can  be 
solved  only  by  detailed  j;r'?ological  work. 

METiroD  OF  Procedure 
Mapping  will  begin,  say,  at  the  .shaft  from  which 
main  crosscuts  radiate.  Choo.sing  one  of  these,  the 
work  may  be  carried  along  the  drift  to  its  end,  provided 
caving  or  other  obstructions  do  not  block  the  opening. 
The  formations  are  recorded  in  black,  and  the  conven- 
tional U.  S.  Geological  Survey  symbols  for  sedimentary, 
igneous,  and  metamorphic  rocks  are  used.  Faults  are 
shown  in  blue,  and  red  is  u.sed  for  fissures  and  fractures 
as  well  as  for  mineralization.     In  depicting  mineraliza- 


tion, the  minerals  occurring  at  each  particular  point  are 
noted. 

Distances  are  determined  by  pacing,  the  length  of 
pace  for  the  individual  having  first  been  determined  and 
checked  between  points  of  known  distance  such  as 
raises,  crosscuts,  winzes,  or  stations.  It  has  been  found 
that  practice  will  enable  one  to  pace  very  closely  dis- 
tances of  50  or  100  ft.,  and  measured  points  can  gen- 
erally be  found  for  checking  distances  thus  paced.  If 
closer  measurements  are  needed  they  can  be  made  with 
a  tape  which  has  a  nail  at  one  end  for  fastening  in 
timbers  or  fissured  rock.  When  one  drift  has  been 
mapped,  adjoining  ones  can  be  taken  up  until  the  level 
has  been  completed.  The  geology  in  raises,  winzes,  and 
stopes  should  be  studied,  as  such  workings  supply  dataf 
which  may  not  be  available  on  the  levels. 

The  accompanying  sketch  illustrates  a  method  of 
mapping.  The  strike  of  limestone  is  shown  and  the  dip 
indicated.  The  faults  are  projected  from  drift  to  drift 
and  their  age  relation  is  shown. 

The  numbering  or  naming  of  faults  will  be  helpful 
when  their  correlation  between  levels  is  attempted.  Ab- 
breviations will  lessen  the  space  needed  for  notes. 
Transferring  of  underground  notes  to  the  base  maps 
is  done  by  tracing  from  the  co-ordinate  sheets.  The 
colors  and  symbols  used  for  formations  are  the  same 
as  employed  underground,  and  mineralization  can  be 
differentiated  from  ore  by  using  different  colors.  All 
data  on  base  maps  should  be  in  ink.  Other  oflSce  work 
includes  making  structure  sections,  which  are  essential 
in  planning  prospecting  and  developing.  Sections  on  a 
100  scale  taken  every  100  ft.  will  show  the  essential 
features,  although  a  larger  scale  may  be  used  in  special 
cases. 

Planning  of  Prospecting  and  Development 
Follows 

With  the  initial  survey  completed,  and  the  data  thus 
secured  studied  and  correlated,  the  next  work  will  be 
the  planning  of  prospecting  and  developing.  Some  work 
of  this  nature  will  suggest  itself  during  the  examina- 
tion, but  general  plans  can  best  be  made  after  the  initial 
survey  has  been  finished,  this  being  particularly  true 
for  work  on  new  levels.  For  example,  if  the  primary 
survey  shows  the  orebodies  to  be  replacements  in  sedi- 
mentaries  along  zones  of  faulting  or  fracturing,  the 
determination  of  trend  and  location  of  these  zones  will 
make  it  possible  to  direct  new  work  so  as  to  cut  them 
on  the  other  levels  with  the  least  amount  of  drifting. 

To  make  maximum  use  of  the  results  of  his  work, 
the  geologist  should  keep  in  close  touch  with  under- 
ground operations  and  visit  new  work  as  often  as 
possible.  He  should  transfer  to  the  operating  depart- 
ment without  delay  geological  facts  which  have  a  bear- 
ing on  its  work.  In  companies  where  the  superinten- 
dent keeps  in  close  touch  with  underground  work  he  is 
the  proper  person  with  whom  to  discuss  such  matters. 
Proposed  work  can  Ijc  suggested  to  the  operating  de- 
partment by  notations  on  blueprints  of  the  different 
levels.  New  crosscuts,  raises,  and  other  openings  can 
be  shown  in  pencil,  with  their  direction  and  distance  to 
be  run  indicated.  The  foreman  who  is  in  charge  under- 
ground will  thus  be  able  to  see  at  a  glance  the  work 
proposed  and  can  fit  it  into  his  scheme  of  operation. 
In  developing  stopes  or  in  prospecting  for  faulted 
portions  of  ore,  a  blueprint  of  the  area  in  question, 
showing  the  proposed  work,  is  a  satisfactory  way  in 
which  to  bring  the  matter  to  the  foreman's  attention- 
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The  assistance  which  geological  surveying  can  ren- 
der mining  operations  will  vary  according  to  the  type 
of  deposit  under  consideration.  In  some  instances,  such 
as  in  a  deposit  of  disseminated  copper,  geological  work 
practically  ends  when  the  ore-bearing  rock  has  been 
determined  and  drilled.  On  the  other  hand,  if  the  ore- 
bodies  are  small  and  scattered  replacements  in  sedimen- 
tary rock,  or  if  they  are  a  series  of  veins  with  repeated 
faulting,  the  geologist's  work  is  not  completed  until  the 
last  possible  chance  for  finding  ore  has  been  exhausted. 


A  Trip  to  the  Top  of  iMount 
Popocatepetl 

MINING  ENGINEERS  will  no  doubt  be  interested  in 
the    accompanying    photographs    of    Mount    Popo- 
catepetl, which  were  taken  by  Bennett-R.  Bates,  manager 
of  the  Dorr  Co.  at  Mexico  City,  during  a  recent  trip 
to  that  famous  peak. 
According   to   "Political   and    Commercial   Geology," 


the  so-called  smoke,  which  is  ordinary  steam,  carries  a 
small  amount  of  dust,  and  the  presence  of  this  may 
account  for  the  newspaper  report  of  the  local  roofs  being 
covered  with  ashes.  The  steam  also  carries  considerable 
hydrogen  sulphide  and  sulphur  dioxide  gas,  the  latter 
no  doubt  resulting  from  the  action  of  the  superheatpH 
steam  on  the  sulphur. 

Practically  no   snow  remains  on  the  east  or  Put  ou^ 
side  of  the  mountain,  and  only  a  fraction  of  the  fori  -• 
amount  remains  on  the  west  side.    The  disappearanct    .■ 
the  snow  could  be  accounted  for  either  by  the  heat 
of  the  rocks  from  below,  a  rise  in  temperature  of 
surrounding  atmosphere  by  the  large  amount  of  ste 
now  leaving  the  crater,  or  a  combination  of  both  caus 
As  the  east  side  of  the  crater  is  lower  than  the  we 
practically  all  the  steam  escapes  there,  and  it  is  on  tl. 
side  that  there  is  least  snow,  so  that  it  is  probable  th,  . 
the  disappearance  of  the  snow  is  due  mostly  if  not 
entirely  to  the  rise  in  temperature  of  the  surrounding 
atmosphere  brought  about  by  the  large  amount  of  steam 
now  leaving  the  crater.     Mr.  Bennett  states  that  he 


MOUNT  POPOCATEPETL,  FROM  R.\NCHO  DE  TLAMACAS 

"It  has  been  reported  several  times  that  a  British  com- 
pany was  about  to  operate  the  sulphur  deposit  of  the 
Mexican  volcano,  Popocatepetl,  near  Mexico  City.  State- 
ments regarding  the  deposits  in  the  volcano  are  conflict- 
ing, but  investigations  indicate  that  their  magnitude 
has  been  much  exaggerated.  Many  other  deposits  occur 
in  connection  with  local  volcanic  areas,  but  so  far  are 
of  little  economic  value  because  of  inaccessibility." 

The  photographic  views  furnished  by  Mr.  Bates  give 
ample  evidence  of  this  latter  opinion,  for  it  is  quite 
apparent  that  effective  operation  could  be  carried  on 
only  by  means  of  gas  masks  or  other  self-contained 
breathing  apparatus.  It  is  also  worthy  of  note  that  to 
reach  the  peak  of  "Popo"  requires  somewhat  of  a  climb, 
for  the  elevation  attained  is  over  17,000  ft.  above  sea 
level. 

The  picture  on  the  left  was  taken  from  Rancho  de 
Tlamacas.  Close  observation  shows  steam  issuing  from 
the  crater,  although  this  feature  is  not  so  well  shown 
as  in  the  photograph  reproduced  on  the  front  cover.  A 
"blow-off"  is  shown  in  the  picture  on  the  right,  the 
action  being  somewhat  .similar  to  that  of  a  geyser  in 
eruption.  The  "blow.s"  occur  about  every  ten  minutes, 
although  the  periods  are  not  regular,  nor  is  the  volume 
discharged  at  each  "blow"  the  .same.  The  framework 
shown  is  the  old  gallows  frame  u.sed  for  hoisting  the 
aulphur. 

Then-  are  no  ashes  rising  from  the  crater,  although 


A  "BLOW-OFF"  .\T  "POPO" 

does  not  anticipate  a  new  eruption  of  lava,  as  the  emis- 
sion of  steam  is  nothing  extraordinary  for  an  old 
volcano. 


Roasting  and  Chloridizing  Tin  Ores 

The  metallurgical  treatment  of  sulphide  silver-tin  ores 
mined  in  Bolivia  was  covered  in  a  short  paper  by 
M.  G.  F.  Sohnlein,  which  was  written  for  the  New  York 
meeting  of  the  A.  I.  M.  E.  and  read  in  abstract  form 
b.\  E.  H.  Robie.  The  most  important  and  diflicult  step 
in  the  process  of  reducing  these  ores  is  that  of  chloridiz- 
ing roasting.  Furnaces  of  the  McDougall  type  were 
found  unsatisfactory,  chiefly  on  account  of  high  dust 
losses,  and  a  straight-line  furnace  was  develoiicd  which 
proved  much  more  suitable  for  the  purpose.  Mr.  Sohn- 
lein points  out  that  whenever  it  is  important  to  obtain 
a  uniform  roast,  the  operation  should  be  conducted  in 
furnaces  ojierated  on  the  intermittent  system,  for  if 
anything  goes  wrong  in  a  continuous  furnace,  much 
time  is  lost  and  a  product  unsuited  to  the  following 
operations  is  discharged.  The  advantages  of  a  roasting 
furnace  of  the  straight-line  type  in  roa.sting  for  mag- 
nitic  separation  or  for  dilTeionlial  roasting  of  complex 
sulphide  ores  preceding  flotation  were  explained  in  con- 
siderable detail  in  the  paper. 

No  di.scu.ssion  of  this  pajier  was  dfTored  at  the  tinie 
the  abstract  was  read. 
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Industrial  Development  of  Zinc 

A  Comparatively  Young  Metal  Whose  Production  and  Uses  as  a  Metal  and  Chemical  Are 

Increasing  —  Although  Operators  in  the  Industry  Were  Individualistic  in  Their 

Business  Tendencies  a  Few  Years  Ago,  a  Change  Is  Taking  Place 

By  Stephen  S.  Tuthill 

Secretary.   American   Zinc   Institute 
Written  for  Engineeri/ng  and  Mining  Journal 


.""    ,^INC,  sometimes  called  "the  metal  mysterious,"  is, 
like  the  oriental  woman,  fast  ridding  itself  of  the 

'^ — Vveil.  To  Paracelsus,  the  Swiss  medical  phil- 
osopher, is  credited  the  discovery  of  zinc,  in  1520. 
"Zinc,"  as  Walter  Renton  Ingalls  has  said,  "is  com- 
mercially a  relatively  young  metal.  The  ancients  did 
not  know  it  at  all.  The  Chinese  had  it,  probably  in  only 
a  small  way,  several  hundred  years  ago,  but  the  produc- 
tion in  Belgium  was  not  begun  until  1807.  Then  for 
many  years  the  industry  was  only  a  trifling  and  strug- 
gling affair.  There  was  no  broad  market  for  the  metal. 
The  people  did  not  know  what  to  do  with  it.  It  was 
not  until  Dominique  Mosselman,  a  man  of  vast  energy, 
entered  the  business  in  1818,  and  devoted  himself  to 
establishing  a  market  for  zinc  by  educating  the  people 
in  its  various  uses,  that  the  industry  could  be  said  to 
have  its  commercial  birth,  and  even  at  his  death,  in 
1837,  it  could  scarcely  be  said  to  exist  in  the  west  of 
Europe  except  in  expectancy." 

Although  zinc  remains  an  indispensable  ally  of  the 
pharmaceutical  chemist,  in  the  last  decade  it  has  become 
of  absorbing  interest,  also,  to  the  technical  chemist. 
Clarke  places  its  atomic  weight  at  65.37,  its  specific 
gravity  at  7.12,  and  its  fusing  or  melting  point  at 
418  deg.  C.  Found  generally  throughout  the  world. 
zinc  occurs  in  ores  as  oxide,  silicate,  sulphide,  and 
carbonate. 

In  the  United  States,  the  principal  zinc-mining  dis- 
tricts are  in  northern  New  Jersey,  east  Tennessee, 
Illinois-Wisconsin,  Missouri-Kansas-Oklahoma  (Tri- 
State),  and  in  some  of  the  Western  States.  C.  E. 
Siebenthal,  geologist,  U.  S.  Geological  Survey,  who  is 
the  historian  of  the  zinc  industry  in  this  country, 
estimated  in  1918  that  the  United  States  possesses  36 
per  cent  of  the  zinc  resources  of  the  world. 

The  Difference  Between  Copper  and  Zinc  Mining 

William  A.  Ogg,  one  of  the  best  informed  zinc  men 
in  the  Unitta  States,  said  in  1919: 

"Deposits  of  zinc  in  the  United  States,  as  a  general 
rule,  can  be  mw;  easily,  quickly,  and  cheaply  opened  up, 
developed,  and  (■! -nited  than  deposits  of  other  metals, 
such  as  copper,  .mI.  r,  gold,  and,  perhaps,  lead,  although 
there  is  not  so  mm  1.  lifference  between  lead  and  zinc  as 
regards  acccssibilil;. ."  (In  the  Tri-State  and  lUinois- 
Wi.sconsin  fields  the  ziri!  orebodies  are  only  between  150 
and  300  ft.  below  the  surface.) 

In  further  explaining  Iho  overproduction,  of  zinc  at 
times,  with  resultant  low  prices,  Mr.  Ogg  said: 

"To  give  .some  idea  of  the  difference  in  productive 
value  between  an  investment  in  a  Missouri-Kansas-Okla- 
homa  zinc  mine,  which  for  convenience  of  expression  we 
shall  call  a  Joplin  zinc  mine,  and  an  investment  in,  say, 
a  copper  mine  in  Arizona,  I  have  compiled  some  figures 
which  indicate  that  $1  invested  in  the  average  .Toplin 
7,inc  property  will  produce  in  one  year  approximately 
60  lb.  of  recoverable  .slab  zinc,  worth,  at  6c.  per  lb.,  say. 


$3.50,  whereas  $1  invested  in  a  copper  property  in 
Arizona  will  produce  in  a  year  only  about  4i  lb.  of 
recoverable  copper,  worth,  at  15c.  per  lb.,  about  70c., 
a  ratio  in  quantity  of  about  14.5  :  1,  and  in  value  of 
about  5:1.  It  is  clear,  therefore,  that  a  rise  of  a  cent 
in  the  quotation  of  slab  zinc  means  about  fourteen  to 
fifteen  times  as  njuch  on  his  investment  to  the  Joplin 
producer  as  a  rise  of  one  cent  in  the  quotation  of  copper 
does  to  the  Arizona  copper  producer  on  his  investment, 
subject,  of  course,  to  whatever  share  of  the  advance  he 
may  have  to  distribute  to  labor,  smelter,  etc." 

Record  Prospecting  in  Tri-State  Field 

It  is,  therefore,  not  strange  that  Otto  Ruhl,  a 
prominent  Joplin  mining  engineer,  recently  stated  that 
in  the  Tri-State  field  ten  years'  prospecting  had  been 
done  in  two  years'  time.  In  that  field  there  are  now 
more  than  200  zinc  mines  and  mills,  representing  an 
average  outlay  of  approximately  $150,000  each.  Another 
cause  for  keeping  up  the  high  output  of  zinc  in  the  Tri- 
State  field  is  that  the  percentage  of  lead  in  the  ore  runs 
from  one-fifth  to  two-fifths,  and  sometimes  one-half,  of 
the  total. 

After  the  ore  has  been  mined,  concentrated,  roasted, 
and  distilled  or  electrically  treated,  it  becomes  the  slab 
zinc  of  commerce,  and  in  this  form  it  is  extensively 
used  in  the  arts,  as  in  the  manufacture  of  brass,  for 
zincking  or  galvanizing  iron  and  steel,  and  for  roofing 
and  the  like.  With  the  exception  of  several  electrolytic 
zinc  plants,  the  ore  is  distilled  in  natural  or  in  pro- 
ducer-gas-fired retort  furnaces. 

The  ore  is  roasted  at  the  smelter  to  remove  the 
sulphur  content,  and  this  in  turn  is  converted  on  the 
premises  into  sulphuric  acid,  to  be  used  in  the  manufac- 
ture of  explosives  and  fertilizers  and  in  the  refining 
of  oils. 

Mr.  Siebenthal  has  stated  that  the  period  between 
1835  and  1860  was  one  of  experimentation  and  incon- 
siderable production  of  zinc;  in  fact,  he  estimates  at 
800  tons  the  production  of  slab  zinc  in  1860,  the  begin- 
ning of  the  second  period  in  the  development  of  the 
industry.  Slowly  but  consistently  this  tonnage  grew, 
until  it  reached  400,000  tons  in  1914.  The  output  of 
slab  zinc  rose  in  191G,  on  account  of  the  war,  to  720,000 
tons.  It  dropped  to  700,000  tons  in  1917,  to  .550,000 
tons  in  1918,  and  to  485,000  tons  in  1919.  Of  the  latter 
amount  about  145,000  tons  was  exported.  In  1920  the 
output  of  slab  zinc  approximated  480,000  tons,  and  a 
satisfactory  export  market  existed  until  September, 
when  a  reverse  movement  set  in  and  has  continued  ever 
since. 

Slab  zinc  wa.s  selling  at  the  close  of  the  war  under 
four  general  specifications;  high  grade,  intermediate, 
brass  special,  iind  Prime  Western,  with  a  zinc  content 
i-angirig  fi'om  99.85  to  98.00,  and  a  relatively  correspond- 
ing (IKVerential  in  price,  Init  since  the  signing  of  the 
armistice  tliis  (IKferential  has  at   times  practically  (lis- 
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appeared— although  many  manufacturers  continue  to 
specify  the  grades  and  brands  with  the  work  of  which 
they  have  become  familiar. 

^About  50  per  cent  of  the  slab  zinc  produced  prior  to 
1914  was  used  in  zincking  or  galvanizing  plates  and  wire 
but  the  requirements  of  zinc  for  war  purposes  seriouslv 
affected  Its  application  for  that  purpose.    At  that  time 
about  40  per  cent  of  the  slab  zinc  produced  was  used 
with  copper,  for  making  brass,  practicallv  one-third  of 
the  composition  of  which  is  zinc,  and  because  of  the 
demand  for  brass  for  ammunition  and  gun  parts  the 
greatest   outlet    for   zinc    during   the    world    war   was 
naturally  in  this  direction.    The  remaining  10  per  cent 
of  the  pre-war  output  was  rolled  into  plates  and  sheets 
Two  of  the  new  uses  for  sheet  zinc  are  in  the  manufac- 
ture of  shingles  and  corrugated  sheets.     These  in  con 
siderable   quantity   are   now   being   used   at    home   and 
exported  the  world  over. 
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Use  op  Zinc  Increasing 
In  rolled  as  well  as  in  spun  and  drawn  form  the 
use  of  zinc  is  multifarious  and  is  rapidlv  growing  "  The 
\^ar  Industries  Board,  in  its  efforts  to  conserve  for 
war  purposes  the  use  of  other  metals  less  plentiful  than 
zinc,  published  a  list  of  over  150  different  channels  in 
which  zinc  in  its  various  forms  can  be  advantageously 
utilized.  The  high  explosives  sent  abroad  during  the 
war  were  shipped  in  zinc-lined  containers,  because  zinc 
resists  atmospheric  influences.  Without  the  zinc  .sender 
an  automatic  telegraphic  device,  high-speed  signaling 
through  cables  could  not  be  done. 

Rolled  zinc  is  susceptible  to  a  high,  a  dull,  or  a  frosted 
poli.sh,  and  is  easily  formed  into  complicated  shapes 
It  can  be  enameled  or  plated  with  gold,  silver,  nickel  or 
bra.ss  without  annealing,  and  given  any  of  the  finishes 
commonly  u.sed  for  brass  or  bronze  articles.  Sheet  zinc 
for  sheathing  in  homes,  factories,  and  farm  buildings 
prevents  molding  and  keeps  out  water,  cold,  and  vermin 
The  durability  of  zinc  is  almost  axiomatic.  Just  as 
nature  give.s  to  the  fur-bearing  animals  coats  to  protect 
them  from  the  cold,  so  the  weather  gives  to  exposed  zinc 
a  thin  and  firmly  adherent  coating  of  basic  carbonate 
which  completely  protects  it  from  the  atmosphere. 

Varikty  of  Applications 
The  compounds  of  zinc  have  variable  applications;  for 
example:    Z.nc  o.^ide  (made  by  burning  zinc  in  the  air) 
18  fast  growing  ,n  favor  as  a  pigment  in  paints,  to  the 
life   of   which    it    adds   appreciably;    it    is    es.sential    to 
re.siliency   and   durability    in    rubber  automobile   tires 
comprising   from   40   to   50   per   cent   of   the   whole    in 
weight,   and   it    i.s   a   valuable  agent   in   pharmaceutical 
preparations.     Zinc   chloride   is   used    in    medicine   for 
cauterizing  and  as  an   astringent  and  disinfectant:   in 
the  arts,  it  serves  as  a  preservative  of  wood,  an.l  as  an 
etching    medium;    in    micro.scopy.    for    differentiating 
hbre.s  o    silk,  wool,  and  plants.     Zinc  sulphate   (a  com- 
pound obtained  by  the  action  of  sulphuric  acid  on  zinc) 
8  u.sed  in  medicine  as  an  astringent  and  an  emetic  an.l 
\n  electrogalvanizing.     Lithopone  (a  dry  white  pigment 
made  of  z.nc  sulphate  and  barium  sulphate)    is  u.sed  in 
wal   paint  and  in  making  wall  paper  and  linoleum.    Zinc 
l^u.st    ra  pow.ler  obtained   by  atomizing  molten   zinc  or 
0  condensing  zinc  vapors)  is  u.sed  as  a  reducing  agent 
in  dye  making  and  in  cyaniding  and  sherardizing.     It  is 
niso  employed  l.v  naval  ve.s.sols  in  making  smoke  screens. 
•Not  a  few  men  still  active  in  the  induslrv  knew  some 
"f  the   p,oneer.s    i„   /in,-    i„    ,he   United   .States,   among 


whom  were  Wetherill,  Wharton.  Matthiessen  .  F  W  ) 
Hegeler  (E.  C),  George,  Lanyon.  Meister.  Wevman' 
Hesselmeyer  Squire,  Farrington,  Burrows,  and  Curtis' 
There  are  others,  some  living  and  some  dead,  to  whom 
the  industrj-  is  equally  indebted.  In  fact,  the  business 
structures  which  their  successors  and  beneficiaries  are 
today  rearing  rest  upon  the  foundations  which  all  of 
these  men  of  faith  and  ability  laid  in  the  davs  when 
zinc  slowly  was  making  its  way  to  the  commercial  front 
and  when  the  centennium  of  zinc  in  the  United  States 
IS  completed  the  names  of  many  of  the  men  now 
.dentified  with  the  industry  will  have  been  added  to 
zinc  s  distinguished  service  roll. 

Until  the  war  demands  of  the  Government  necessitated 
the  nriobihzation  of  the  zinc  industry,  the  zinc  men  of 
the  United  States  were  probably  more  individualistic  in 
respect  to  the' conduct  of  their  business  than  those 
engaged  m  any  other  business.  Lack  of  co-operation 
not  only  within  each  branch,  but  also  between  the  dif- 
ferent branches  of  the  business,  prevented  the  develop- 
ment of  that  craft  acquaintanceship  which  means  so 
much    ,n    furthering    the    interests    of    anv    industry 

w  "if-^i  ""'^^"'^  ^'^^  "°"^^  °f  the  zinc  producers  in 
Washington  in  the  summer  of  1918,  however.  Pope 
Yeatman  an  eminent  mining  engineer  then  in  charge  of 
the  Non-ferrous  Metals  Sections  of  the  War  Industries 
Board,  advanced  the  opinion  that  the  interests  of  the 
zinc  men  as  a  whole  might  be  greatly  helped  by  an 
organization  similar  to  the  American  Iron  and  Steel 
institute  Soon  afterward  i  July.  1918)  the  American 
Zinc  Institute  was  formed  by  these  men,  and  today  its 
members,   numbering  more  than  200  and   representing 

fhp  n ">  T'oi"f  ^^'"^'t*"^-  a"d  rolling-mill  intere.sts  in 
the  United  States,  are  working  as  one  to  increase  the 
use  ot  zinc.  These  business  men  now  admit  that  thev 
know  one  another  better  and  understand  better  one 
another's  problems. 

To  take  up  the  slack  in  the  consumption  of  zinc 
growing  out  of  the  cessation  of  hostilities  the  Institute 
has  for  some  time  been  working  upon  a  plan  to  intro- 
duce zinc  for  roofing  purposes  as  e.xtensivelv  as  it  ha,s 
been  used  for  many  years  in  England  and  upon  the 
(  ontinen    and  in  other  ways  to  increase  the  use  of  zinc 

beveral   of  the   larger  zinc   companies   have  erected 

hoZn^H"''/',',?'^''*'  *^"-"  ^'■^  ^^P^"'^'"^  hundreds  of 
thousands  of  dollars  annually  in  finding  new  uses  for 

IZr^^'l  f  ^'^  7'"^^"'^  °^  *^^  'P'"*  °f  co-operation 
nhich  has  begun  to  prevade  the  industry,  these  labora- 
tories have  been  opened  to  the  problems  of  ever^'  zinc 
man  in  this  country. 

Since  the  American  Zinc  Institute  divested  zinc  of  its 
nicknames,  the  most  glaring  of  which  was  "spelter" 
the  consuming  public,  through  the  printed  page  and  the 
motion  picture,  has  begun  to  learn  in  a  large  wav  of  the 
metal  zinc  and  its  manifold  uses 


Increased  Production  of  Cadmium  in  1920 
The  output  of  metallic  cadmium  in  1920  was  129 -'8.1 
II..  compared  to  99.9.S9  lb.  in  1919  and  127.1G-I  lb.""in 
1918.  according  to  the  U.  S.  Geological  Survey.  The 
production  of  cadmium  sulphide  was  Xi  VM  lb  com- 
pared to  :n  197  lb.  in  1919.  The  combined  value  of 
metallic  cadmium  and   cadmium  sulnhide   in    1920  whs 

about  !i!188.500.  compared  to  $159,:?r.2  ii; ; '.-,8.- 

5IH  in   1918.    Though  prices  were  a   i.  ,  ,.  jp 

1920  than  in  1919.  the  indust.v  .I.k,  \,^^, 

Icr  ctindilion  than  in  j'.Mli 
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ONE   OF  THE   LETTERS    CARRIED   ON    THE   RECORD  TRANSCONTINENTAL  AIR  MAIL  TRIP 


Spanning  the  East  and  West 

THE  LETTER  ENVELOPE  which  is  reproduced 
above  formed  a  part  of  the  mail  cargo  which  was 
carried  from  San  Francisco  to  New  York  by  all-air 
route  in  thirty-three  hours  and  twenty  minutes.  The 
letter  reached  our  office  Thursday  morning.  For  obvi- 
ous reasons  the  stamps  affixed  to  the  envelope  have  been 
left  out  of  the  illustration,  but  we  give  our  assurance 
that  they  are  bona  fide  one-cent  stamps,  two  of  them, 
green  in  color,  and  with  the  picture  of  George  Wash- 
ington on  each. 

No  doubt  many  of  our  readers  are  familiar  with  the 
details  of  this  transcontinental  trip,  which  has  estab- 
lished a  record  and  promises  to  serve  as  a  forerunner 
to  an  even  shorter-period  mail  service  between  New 
York  and  San  Francisco.  However,  we  outline  herewith 
some  of  the  particulars  of  the  journey,  believing  them 
to  be  of  considerable  interest. 

Pilot  Allison  descended  at  Hazelhurst  field,  Mineola, 
Long  Island,  at  4.50  p.m.  on  Feb.  23,  having  left 
Cleveland  at  1.03  the  same  afternoon.  Fifteen  minutes 
later  Pilot  Hopson  reached  the  field,  having  left  Cleve- 
land thirty-one  minutes  after  Allison.  Both  flyers  used 
the  standard  D.H.4  biplane.  Little  time  was  lost  at 
the  various  relay  points  on  the  journey,  for  at  each 
station  the  mail  was  transferred  to  a  new  plane  in 
which  the  engine  was  running  and  for  which  a  fresh 
pilot  was  provided. 

After  leaving  San  Francisco,  the  first  stop  was  made 
at  Reno.  A  serious  misharp  occurred  at  Elko,  Nev., 
when  Captain  William  E.  Lewis  fell  to  his  death  in  his 
plane.  Stop.s  were  also  made  at  Salt  Lake  City, 
Cheyenne,  and  Chicago.  According  to  reports,  the  hero 
of  the  trip  was  .Jack  Knight,  who  acted  as  pilot  from 
Cheyenne  to  Chicago,  flying  all  night,  a  good  part  of 
the  time  encountering  snow  and  fog.  .  The  highest 
altitude  reached  was  about  12,000  ft.,  while  crossing 
the  Sierra  Nevada  Mountains  in  Nevada. 

The  record  established  during  this  flight  along  the 
trail  made  famous  by  the  Pony  Express  will  undoubtedly 
be  accelerated.  With  the  building  of  higher-altitude 
flying  machines,  it  will  be  ijossible  to  take  advantage  of 
the  trade  winds,  engines  of  greater  capacity  will  be  con- 
structed, and  other  conditions  will  be  modified  and 
improved  to  permit  even  greater  speed. 


Imports  and  Consumption  of  Talc 

IMPORTS  of  talc  in  1920  were  larger  than  ever  before, 
according  to  the  U.  S.  Bureau  of  Mines.  Reports 
indicate  total  imports  of  more  than  24,000  tons, 
valued  at  more  than  $475,000,  which  includes  about 
1,000  tons  of  crude  talc,  with  a  value  of  about  $8,000. 
Imports  in  1919  were  14,602  tons,  valued  at  $259,004, 
compared  with  the  previous  record  tonnage  reached  in 
1916  of  18,882  tons,  valued  at  $230,875.  The  average 
declared  value  of  imported  talc  per  ton  in  1920  was 
about  $20,  as  compared  with  about  $17.50  in  1919. 
About  70  per  cent  of  the  imported  talc  came  from 
Canada,  about  20  per  cent  from  Italy,  about  8  J  per 
cent  from  France,  and  the  rest,  1*  per  cent,  was  from 
England  (probably  originated  in  India),  Austria,  Brit- 
ish West  Indies,  Denmark,  Germany,  and  Sweden.  The 
Candian  talc  had  an  average  declared  value  of  about 
$16  per  ton,  the  Italian  $35,  the  French  $15,  and  the 
British  (Indian?)  $50.  From  these  figures  it  appears 
that  the  chief  competition  which  domestic  producers 
must  meet  is  that  of  Canadian  talc,  much  of  which  is 
of  high  grade,  suitable  for  the  toilet-powder  trade,  and 
which  sells  for  a  comparatively  low  price.  The  total 
indicated  consumption  of  talc  from  preliminary  esti- 
mates is  summarized  below: 

INDICATED  TALC  CONSUMPTION  IN   1920 


Tons 

Domestic 2 1 3,000 

Imported 24,000 


Value        Value  per   Tod 
$2,360,000  $11.00 


Before  the  war  most  of  the  talc  imported  into  the 
United  States  came  from  France  and  Italy  at  an  average 
rate  of  about  4,000  tons  per  year  from  each  country.  The 
war  caused  little  difference  in  these  imports,  except  that 
those  from  Italy  increased  to  over  7,000  tons  per  year, 
until  1917,  when  those  from  France  dropped  to  about 
1,500  tons  and  from  Italy  to  about  4,100  tons.  In  1918 
the  imports  from  France  fell  to  22  tons  and  from  Italy 
to  490  tons.  In  1919  there  was  only  a  slight  increase 
over  1918.  In  1920  the  indicated  imports  from  France 
were  about  1,900  tons  and  from  Italy  about  4,400  tons. 
In  the  absence  of  definite  information,  it  appears  that 
the  talc  industry  in  Italy  has  recovered  to  its  pre-war 
efficiency,  but  that  of  France  has  only  partly  recovered. 
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Metallurgists  of  Note 
Harry  A.  Guess 


C^AXADA  has  furnished  more  than  her  fair  pro- 
portion of  metallurgists  and  mining  engineers. 
^  They  seem  to  have  overflowed  that  country,  and 
graduates  of  McGill,  Queens,  and  Toronto  are  likely  to 
be  found  almost  anywhere  in  the  United  States  where 
important  work  con- 
nected with  the  mining 
industry  is  to  be  done. 
The  subject  of  this  brief 
sketch  is  one  of  our 
northern  sister's  best- 
known  representatives. 
Our  favorite  table  of 
memorable  dates  says 
that  Nov.  21  is  chiefly 
famed  by  the  fact  that 
North  Carolina  ratified 
the  Constitution  on  that 
date  in  1789.  This  event 
is  of  little  importance  in 
the  Guess  family,  how- 
ever, compared  with  that 
day,  eighty-six  years 
later,  when  Harry  A. 
first  looked  out  upon 
Hartington,  Ont.  (A 
little  mental  arithmetic 
needed  here.)  Follow- 
ing a  public-school  pre- 
paratory course,  when 
fifteen  years  old  he  en- 
tered the  School  of  Min- 
ing of  Queen's  Univer- 
sity, at  Kingston,  which 
was  not  far  from  his 
home,  and  from  which 
he  secured  an  M.A.  de- 
gree five  years  later. 
For  two  years  thereafter 
Mr.  Guess  was  engaged 
in  surveying,  assaying 
and  mine  examination  in 
British  Columbia.  Severing  his  connection  with  this 
work  in  1897.  he  became  surveyor  and  assayer  and  later 
manager  of  the  Ottawa  Gold  Mining  &  Milling  Co.  at 
Keewatin,  Ont.,  a  company  which  has  since  gone  out  of 
Ijusineas.  In  1901  he  decided  that  the  job  was  not  as 
pretentious  as  the  title,  and  accepted  the  call  of  the 
Guggenheim  interests,  who,  by  this  time,  had  had  wind 
of  this  promising  young  Canadian  engineer.  Rather 
than  risk  his  life  in  «  new  country  alone,  however,  he 
persuaded  Miss  Kva  Young,  of  Winnipeg,  to  come  along 
too.  Mr.  (Juess's  activities  thereafter  were  divided 
among  several  properties  in  the  United  States  and 
Mexico,  but  for  the  fir.st  few  years  he  was  at  the  Silver 
Lake  mines,  at  Silverton,  Col.,  where  the  complex  ore 
pri)lil<'m  ofTorod  plenty  of  opportunities  to  test  his  in- 
geiuiily.  LatfT,  Mr.  Guess  returned  to  this  plant  as 
superintendent.  In  1907  he  becimie  general  .superin- 
tendent of  the  American  Smelter.s  Securities  Co. 

Mr.  Gues.s  was  one  of  the  pioneers  in  usiiiir  the  flota- 
tion process  in  this  country  in  the  form  in  which  it   is 


now  commonly  employed.  Since  1908  much  of  Mr. 
Guess's  attention  has  been  devoted  to  the  Federal  Lead 
Co.  of  Flat  River,  Mo.  He  is  now  president  of  that 
company,  after  occupying  several  minor  positions.  The 
plant  has  a  capacity  of  close  to  two  million  tons  of  ore 
per  year,  which  is 
treated  in  two  mills  by 
Hancock  jigs,  tables,  and 
vanners,  flotation  equip- 
ment being  provided  for 
the  slimes.  In  addition 
to  his  position  as  head 
of  the  Federal  Lead  Co., 
Mr.  Guess  is  at  present 
vice-president  and  man- 
aging director  of  the 
Federal  Mining  &  Smelt- 
ing Co.;  vice-president 
and  consulting  engineer 
of  the  New  York  &  Hon- 
duras Rosario  Mining 
Co. :  vice-president  and 
managing  director  of  the 
Premier  Gold  Mining 
Co.,  Ltd. ;  and  consulting 
milling  engineer  for  the 
Guggenheim  Bros.,  the 
Braden  Copper  Co.,  and 
the  Chile  Copper  Co. 
Mr.  Guess  was  respon- 
sible for  the  very  suc- 
cessful installation  of 
crushing  equipment  at 
Chuquicamata,  in  which 
jaw,  gyratory,  and  Sy- 
mons  disk  crushers  are 
used  to  reduce  the  ore  to 
i-in.  size  preparatory  to 
leaching.  As  managing 
director  of  the  mining 
department  of  the  Amer- 
ican Smelting  &  Refin- 
ing Co.,  as  well  as  being  the  final  authority  on  milling 
for  the  Guggenheim  interests,  it  can  be  well  imagined 
that  Mr.  Guess  finds  his  time  well  occupied.  Even  now 
he  is  on  a  two  months'  trip  to  South  America.  This  is 
the  reason  why  he  is  not  a  more  familiar  figure  at  the 
meetings  of  technical  societies  in  New  Y'ork.  The  local 
section  of  the  A.  I.  JL  E.  for  instance,  he  says,  usually 
meets  either  the  day  before  he  has  to  leave  town  or  else 
so  soon  after  he  gets  back  that  he  is  too  bu.sy  to  get 
around. 

Like  the  Hamiltoiis  jrnd  the  Howards  and  the  Rich- 
ards, the  Gues.ses  are  sometimes  confused.  We  forego 
the  opportunity  of  making  a  pun.  George  A.  Guesa  is 
professor  of  metallurgy  at  the  University  of  Toronto, 
and  is  Harry's  brother.  Another  Ifothcr,  Ross,  is  man- 
ager of  the  Hank  of  Montreal  at  Renfrew.  Ont.  Then 
there  is  another  Guess  on  the  way,  but  as  he  is  only 
thirteen  years  old  he  has  probably  not  yet  decided 
whether  or  not  he  will  follow  his  illustrious  father  into 
mining. 
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Consultation 


The  Uses  of  Graphite 

'•We  understand  there  are  two  qualities  of  graphite- 
ground  and  flake.  May  we  trouble  you  to  advise  in  what 
industries  the  respective  qualities  are  used.  The  difference 
in  the  price  of  the  two  qualities  is  very  great,  and  it  may 
be  that  the  flake  graphite  is  used  only  in  small  volume 
compared  with  the  ground." 

The  two  general  classes  of  graphite  are  not  ordinarily 
termed  "ground  and  flake,"  but,  rather,  crystalline  and 
amorphous  graphite.  This  division  is  made  according 
to  the  character  of  the  mineral.  Thus,  crystalline 
graphite  is  ordinarily  understood  to  include  flake 
graphite  (the  scaly  or  lamellar  form  of  the  mineral 
usually  found  disseminated  in  metamorphic  rocks),  and 
the  crystalline  variety  found  in  the  form  of  more  or 
less  well-defined  veins  or  as  pockety  accumulations  along 
the  intrusive  contacts  of  pegmatites  with  limestones 
and  schists.  There  is  not  much  distinction  between 
these  two  forms  of  crystalline  graphite.  The  amor- 
phous variety  is  an  earthy-looking  graphite  containing 
crystals  too  .small  to  be  seen  except  with  the  aid  of  a 
microscope.  Amorphous  graphite  is  an  extremely  finely 
divided  flake  graphite,  but  it  exhibits  to  the  naked  eye 
no  appearance  of  crystalline  structure.  Because  of  this 
characteristic,  amorphous  graphite  cannot  be  used  for 
many  purposes  to  which  the  flake  varieties  are  adapted. 

In  order  of  importance,  the  principal  uses  of  natural 
graphite  are  in  the  manufacture  of  crucibles,  foundry 
facings,  lubricants,  paints,  stove  polish,  and  dry  cells. 
Small  amounts  are  also  used  in  electrotyping  and  as  a 
boiler  scale  preventive.  The  U.  S.  Geological  Survey 
estimated  that  in  1918  the  percentages  of  natural 
graphite  consumed  in  the  United  States  for  these  pur- 
po.ses  were  as  follows : 

Per  Cent  Per  Cent 

Crucibles   4.5        Pencils  and   paints    ....    5 

Foundry  facings    25        Stove    polish    5-10 

Lubricants   10        Other  uses    10-  .5 

Total 100 

Both  crystalline  and  amorphous  graphites  may  be 
used  in  several  of  these  classes  of  graphite  consump- 
tion. In  gra|j)]iie  crucible  manufacture,  however,  the 
crystalline  variety  is  demanded.  It  should  be  of  high 
grade,  lump,  chii).  flake,  or  vein  graphite  containing  at 
lea.st  85  per  cent  jj^r.phitic  carbon,  usually  90  per  cent 
carbon,  and  free  li  ii  easily  fu.sed  impurities  such  as 
mica,  pyrite,  calcite  a;id  also  quartz.  Crucible  manu- 
facturers prefer  to  use  Ceylon  graphite  exclusively,  or 
with  small  amounts,  up  to  2.")  per  cent,  of  American  flake. 
It  has  been  found  that  the  Ceylon  graphite  requires 
smaller  amounts  of  clay  as  a  binder  than  the  domestic 
material  and  is  a  purer  grade  of  product.  The  lower 
limit  in  size  of  crucible  graphite  is  125  mesh,  the  higher 
20  mesh,  the  ordinary  range  boing  20-90  mesh. 

For  foundry  facings  amorphous  graphite  is  mainly 
used.  High-grade  material  is  not  e.ssential,  and  the 
graphite  is  commonly  mixed  with  talc  or  some  other 
substance   before   beinjr   applied.      Practically    the   only 


trade  use  for  low-grade  dust  graphite,  40-60  per  cent 
carbon,  from  the  refining  of  flake  material,  is  in  foundry 
facings.  There  are  no  definite  specifications  for  this 
grade  of  graphite  or  for  foundry  facings  in  general,  and 
the  flake  product  is  also  employed  where  a  high  grade 
of  foundry  facing  is  desired.  The  U.  S.  Geological 
Survey  estimates  that  about  10,000  tons  of  graphite  is 
consumed  in  this  branch  of  industry  annually. 

Lubricants  consume  increasing  amounts  of  graphite 
annually.  The  prime  requisite  for  this  class  of  product 
is  that  it  should  be  free  from  abrasive  impurities.  Both 
crystalline  and  amorphous  grades  are  utilized.  It  has 
been  claimed  that  the  amorphous  and  artificial  grades 
of  graphite  are  both  purer  and  more  capable  of  being 
i-educed  to  an  impalpable  powder  that  will  remain  in 
suspension  in  oil  than  the  natural  flake  graphite. 

In  the  manufacture  of  pencils  the  amorphous  variety 
of  graphite  is  used  chiefly,  the  soft  earthy  material 
being  best  suited  for  the  purpose.  Flake  graphite  and 
the  Ceylon  grades,  plumbago,  do  not  possess  the  same 
marking  power.  In  American  pencil  manufacture,  Mexi- 
can amorphous  graphite  is  the  principal  graphite  used, 
as  it  can  be  readily  ground  to  a  fine  powder,  whereas 
flake  graphite,  even  after  fine  grinding,  retains  its  flaky 
characteristics.  Suitable  hardness  is  obtained  by  mix- 
ing the  graphite  with  varying  proportions  of  clay. 

Paints  made  of  graphite  have  the  property  of  being 
able  to  withstand  corroding  attacks  of  acids  and  alkalies, 
and  hence  make  a  valuable  protective  covering  for  metal 
p;;rts  subject  to  such  attack.  High-grade  graphite  is 
not  required,  and  amorphous,  crystalline,  or  artificial 
graphite  may  be  used. 

For  stove  polish,  amorphous  graphite  is  usually 
worked  .up  in  the  form  of  a  paste  with  the  addition  of 
various  ingredients.  High-grade  material  is  not  neces- 
sary, and  carbon,  or  "lampblack,"  may  be  added  to 
intensify  the  color. 

Graphite  for  preventing  boiler  scale  may  consist  of 
the  very  finely  ground  flake  or  amorphous  and  artificial 
varieties. 

As  fillers  in  dry  cells,  all  three  classes  of  graphite  may 
be  used.  The  fine  dust  from  graphite  mills  or  other 
low-grade  concentrates,  when  properly  cleaned,  has  also 
been  found  suitable. 

Graphite  brushes  for  dynamo  and  motor  commutators 
may  be  made  from  the  three  common  varieties  of  the 
finely  ground  material,  with  the  addition  of  suitable 
'linding  ingredients. 

Imported  Ceylon  graphite  is  customarily  divided  into 
three  classes,  ordinary  lump,  chip,  and  dust.  Each  of 
these  classes  is  further  subdivided  into  two  or  more 
grades,  best,  medium  and  poor.  Prices  vary  with  the 
class  and  grade  of  the  product.  Ceylon  lump  graphite 
contains  about  90  per  cent  graphitic  carbon,  chip  about 
80  per  cent,  and  dust  approximately  70  per  cent. 

The  domestic  graphite  is  commonly  graded  into  No.  1 
flake.  No.  2  flake,  l^o.  3  flake,  dust,  and  amorphous 
graphite.  The  first  three  or  highest  grades  during  the 
war  were  specified  to  contain  90,  85,  and  80  per  cent 
( arlion,  respectively. 
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The  Petroleum  Industry 


The  Sanga  Sanga  Oil  Field  of  Borneo 

Several   Interesting  Features  in  Connection  With  the   Accumulation   of 

Petroleum  Are  To  Be  Found  in  the  Koetei  Region  of  the  Dutch  East  Indies 

Where  the  Principal  Wells  of  the  Dutch  Shell   Company  Are   Situated 

By  W.  H.  Emmons  and  J.  W.  Gruner 

\\'ritten  for  Eiipinrrrhtg  and  Mining  Journal 


THE  oil  fields  of  the  East  Indies  are  of  interest 
to  geologists  not  only  on  account  of  their  produc- 
tion but  because  of  their  structural  features  The 
detailed  report  and  maps  of  the  Sanga  Sanga  field,  by 
Jezler,'  have  only  recently  come  to  the  authors'  attention 
The  field  is  in  the  Koetei  region,  Dutch  East  Borneo 
north  of  Balik  Papan.  Drilling  was  begun  in  the  Sanga 
Sanga  field  in  1897.  Early  efforts  were  successful,  and 
in  1911  the  production  was  495,124  tons.  The  pre- 
liminary drilling  was  guided  by  oil  seeps  entirely,  but 


Tenggarong 


The  Sanga  Sanga  anticline  is  80  km.  long  and  plunges 
probably  at  both  ends.  It  has  an  undulating  crest, 
and  the  oil  pools  are  developed  at  the  high  places  or 
domes  on  the  crest.  At  the  surface  along  the  anticline 
oil  seeps  and  asphalt  deposits  are  numerous.  Gas  seeps 
are  found  also,  and  when  visited  by  Hooze  in  1888  these 
were  aflame.  The  oil  is  associated  with  salt  water.  The 
anticline  is  a  steep  fold.  The  crest  is  nearly  flat  for 
a  width  of  about  300  m.  The  .southeast  limb"  near  the 
crest  dips  gently,  but  further  to  the  southeast  its  dip 
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later  work  was  directed  by  geological  advice.  The  field 
is  controlled  by  the  Dutch  Shell  interests,  which  operate 
a  refinery  at  Balik  Papan. 

The  country  is  an  area  of  Tertiary  sedimentary  rocks 
that  dip  southeast  away  from  the  older  rocks  that  are 
found  toward  the  center  of  the  island.  The  Tertiary 
rocks  are  thrown  into  a  series  of  long  folds  that  are 
almost   parallel   and   strike  northea.st  about   parallel   to 


becomes  steeper,  reaching  a  maximum  of  about  35  deg. 
The  west  limb  is  steeper,  dipping  in  places  about  60 
deg.  or  a  little  more.  Thus  the  basinward  limb  is  the 
more  gentle  one,  as  is  the  condition  in  manv  mountain 
folds. 

In  the  East  Indies,  practically  all  of  the  oil  produced 
comes  from  Tertiary  rocks,  although  the  Permian 
according  to  Jezler,  is  oil-bearing  in  C'eram  and  Timor 
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the  coast.  The  lield  may  be  regarded  as  a  great 
monocline  with  .smaller  folds  developed  on  it.  The 
eastmoMt  fold  i.><  the  Sanga  Sanga  anticline,  and  this 
anticline  contains  the  principal  producing  wells.  This 
fold  is  the  lowest  fold  developed.  The  grentost  oil 
accumulation  is  thus  formed  on  the  lowest  or  basin- 
ward  fold.  This  relation  was  shown  by  Hewctt  and 
Lupton  to  exist  in  the  Highorn  basin,  and  it  is  a  note- 
worthy feature  in  certain  other  fields  in  the  Inited 
Stales. 
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The  Tertiary  rocks  are  generally  unconsolidated  or 
poorly  consolidated.  After  folding  in  the  Koetei  field 
there  has  obviously  been  extensive  base-leveling,  and 
laterites  are  developed  in  places.  The  oil  of  the  Sanga 
Sanga  field  comes  from  the  Miocene.  Mud  volcanoes 
and  gas  seeps  are  found  above  the  crests  of  anticlines 
in  Oligocene  beds,  but  thus  far  (191(>)  the  n'i,..Hone 
has  not  yielded  oil. 

The  petroliferous  In-ds  of  the  Miocene  arc  -:..,,  vhich 
are  covere<l  with  clays  and  marls.  Th..'  .  ,'  l-caring 
series  is  of  the  Hurdigalian  division  of  fh-  .Miocene. 
'"Ills    are    found    in    this    formation    and    also    in    the 


432 


Engineering  and  Mining  Journal 


Vol.  Ill,  No.  10 


Oligocene  below  it  and  in  the  Pliocene  above.  In  the 
oil-bearing  series  these  coals  at  places  form  the  cap 
rock  of  the  oil  sand  and  at  other  places  lie  immediately 
below  the  oil  sand.  A  noteworthy  feature  of  the  coals 
or  lignites  is  the  variation  of  their  water  content  with 
depth.  Thus  the  Pliocene  coals  contain  30  per  cent 
of  water,  the  upper  Miocene  coals  20  per  cent  of  water, 
the  lower  Miocene  coals  14  per  cent,  and  the  Oligocene 
coals  10  per  cent  of  water. 

In  this  region  fossils,  except  the  Foraminifera,  are 
rare.  The  water  content  of  the  coals  is  so  nearly  uni- 
form that  it  can  be  used  to  determine  the  age  of  the 
rocks.  This  relation  was  first  noted  by  Hooze'  in  1887 
and  is  confirmed  by  Jezler. 

Three  kinds  of  oil  are  produced  in  the  Sanga  Sanga 
field,  namely  a  heavy  oil,  a  light  oil,  and  a  paraffin  oil. 
The  heavy  oil  has  a  specific  gravity  of  0.96  to  0.89, 
the  light  oil  0.88  to  0.85,  and  the  paraffin  oil  0.86  to 
0.84.  The  heavy  oil  is  found  at  depths  from  30  to 
290  m.,  the  light  oil  at  depths  from  200  to  400  m., 
and  the  parafldn  oil  at  from  300  to  500  m.  The  names 
are  not  well  chosen,  for  analyses  reported  by  Jezler 
show  that  the  heavj-  oil  contains  as  much  paraffin  as 
the  paraffin  oil,  if  not  more,  although  the  paraffin 
content  of  the  "light  oil"  is  much  less  than  that  of 
the  paraffin  oil,  that  is  found  below  the  "light  oil." 

The  origin  of  these  oils  is  naturally  of  great  interest. 
The  heavy  oil  has  obviously  lost  some  of  its  lighter 
constituents  by  seepage  to  the  surface.  It  yields  no 
fraction  below  150  deg.  C,  although  the  other  oils  yield 
between  16  and  33  per  cent.  The  deep  light  oil  called 
"paraffin"  oil  has  obviously  undergone  metamorphism, 
as  is  suggested  by  the  marked  dehydration  of  the  coals 
associated  with  it.  Possibly  it  has  undergone  a  natural 
cracking  process. 

As  pointed  out  by  David  White,  there  is  shown  in 
many  American  fields  a  close  relation  between  the  grade 
of  the  oil  and  the  character  of  associated  coals.  In  the 
Sanga  Sanga  field  the  oil  recovered  is,  as  already  stated, 
in  the  Burdigalian,  which  contains  coal  with  14  per 
cent  water.  Although  oil  is  not  reported  by  Jezler 
from  the  Oligocene,  which  contains  coal  with  10  per  cent 
water,  the  dehydration  of  coal  with  depth  and  the 
increase  in  the  lighter  constituents  of  oil  with  depth 
are  noteworthy. 

Jezler  has  calculated  the  amount  of  oil  obtained  from 
wells  in  each  of  the  three  oil  horizons  for  the  years 
1901-1906,  and  has  plotted  the  production  of  each  with 
respect  to  the  axes  of  the  anticline.  It  is  shown  that 
the  northwest  or  mountainward  side  of  the  fold,  that 
is  the  stee))  limb,  yielded  more  light  oil  than  the  south- 
east limb.  Tho  basinward  side  of  the  fold,  on  the  other 
hand,  has  yicltlod  more  paraffin  oil,  which,  as  noted, 
comes  from  <!(■(  ji'i-  strata.  Thus  it  is  shown  that  pro- 
duction migrates  i.asinward  in  depth,  as  is  the  condi- 
tion in  many  other  fields. 


Illinois  Drilling  Attracts  Attention 

Special  Correspondence 

Considerable  excitement  has  been  created  by  the 
re.sults  of  recent  drillini/  on  the  Columbia  .structure 
between  the  towns  of  Colurntjia  and  Waterloo,  in  Monroe 
County,  111.  The  district  is  only  twenty  miles  south  of 
St.  Louis  and  alongside  of  the  Waterloo  trolley  line  and 


the  M.  &  0.  R.R.,  and  so  is  conveniently  situated  and 
accessible  for  operators. 

Three  wells  have  been  found  recently  on  a  .strong 
anticline  that  was  mapped  by  the  Illinois  Geological 
Survey  several  years  ago.  but  which  attracted  no  atten- 
tion until  some  oil  was  struck  in  drilling  for  water  at 
Waterloo  last  spring  at  about  500  ft.  The  Ohio  Oil  Co. 
promptly  secured  a  string  of  leases,  and  has  recently 
completed  three  tests,  one  of  which  was  a  duster  and 
the  other  two  of  which  are  reported  as  making  3  to  25 
barrels  of  a  fair  grade  of  petroleum  after  being 
heavily  shot. 

The  0.  P.  &  R.  Co.,  of  Tulsa,  recently  brought  in  a 
well  that  is  reported. as  good  for  200  to  1,000  barrels, 
and  four  tanks  of  oil  have  just  been  pumped  from  it 
that  indicate  that  it  is  at  least  a  good  well,  especially  as 
il  has  not  yet  been  shot.  The  oil  from  the  No.  8  sand, 
or  Trenton  limestone,  is  through  a  heavy  fault,  here 
found  at  the  shallow  depth  of  400  ft.  This  well  has  at- 
tracted much  attention  from  operators  and  speculators, 
and  the  value  of  leases  is  rapidly  advancing  There  are 
now  six  rigs  on  the  ground,  with  several  more  moving 
in,  as  the  shallow  depth  and  low  cost  for  drilling  are 
highly  attractive,  with  Illinois  oil  now  bringing  $3.52 
a  barrel. 

Another  well  was  recently  brought  in  at  Centralia  by 
Iowa  interests  on  the  Illinois  pipe  line,  and  much  inter- 
est is  being  taken  in  the  prospecting  by  the  Petro  Oil 
Co.  at  Irvington,  a  few  miles  south,  where  the  presence 
of  a  strong  dome  points  to  the  opening  up  of  another 
rich  pool  in  a  district  that  has  eight  sands  at  600  to 
2,600  ft.     The  Petro  Co.  is  drilling  two  wells. 


T-Iooze,  J.  A.,  Ondzcrzock  naar  Kolcn  In  het  Rllk  van  Ku 
Jaarb.  v.  h.  Mljnw  In  N.  O.  I..  Vol.  16,  2,  8  B-94,  1887. 


Oil  Industry  as  Public  Utility  Condemned 
San  Francisco  Correspondence 

The  committee  on  mineral  resources  of  the  Common- 
wealth Club,  of  California  met  at  luncheon  at  the 
Engineers'  Club  of  San  Francisco  recently,  at  which 
time  the  legislation  pending  before  the  California 
Legislature,  to  declare  the  oil  industry  of  California  a 
public  utility,  was  discussed.  This  proposed  legislation 
is  the  latest  that  has  appeared  and  belongs  to  the  regu- 
latory type  from  which  there  is  so  pronounced  a  reac- 
tion. No  one  at  the  meeting  appeai-ed  to  be  in  favor  of 
this  attempt  to  shackle  the  industry  by  placing  it  under 
the  regulation  and  control  of  the  existing  state  com- 
missions. 

William  E.  Colby  discussed  the  legal  aspect  of  the 
proposed  law  and  expressed  the  opinion  that  it  was  un- 
constitutional, but  he  pointed  out  that  the  broad  inter- 
pretation attached  by  the  courts  to  the  police  powers  of 
a  state  were  such  as  to  make  it  uncertain  whether  the 
courts  would  su.stain  such  an  enactment  if  it  were  placed 
on  the  statute  books. 

A.  C.  McLaughlin,  of  the  Associated  Oil  Co.,  ex- 
pressed the  opinion  that  it  was  not  practicable  to  put  a 
mining  business  on  a  public  utility  basis.  M.  L.  Requa 
said  that  the  proposed  legislation  would  not  help  the 
end  desired,  but  would  handicap  the  oil  companies.  It 
would  operate  to  discourage  individual  incentive  and 
in  the  end  cause  serious  loss  to  the  public.  In  his 
opinion  it  would  make  it  difficult  for  the  oil  companies 
to  serve  the  public.  The  sense  of  the  meeting  was  as 
a  whole  against  the  legislation  in  question.  S.  H.  Dol- 
lifar  and  C.  A.  Clrabill  presided  at  the  meeting,  which 
was  attended  by  over  forty  oil  men,  geologists,  and 
mining  engineers. 
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California's  Oldest  Oil  Well 


In  the  accompanying  photograph  is  shown  the  first 
•oil  well  driven  in  California,  in  Los  Angeles  County, 
near  Newhall.  Oil  has  been  pumped  from  this  well  for 
forty  years,  and  it  is  still  producing. 


Northvcst  Canac'a  Cil  and  Gas  Prospecting 

Regulations  Announced 

Special  Correspondence 

The  new  regulations  governing  the  disposal  of  oil 
and  natural  gas  lands  in  the  northwest  territories  of 
Canada  have  been  made  public.  They  supersede  all 
previous  regulations  and  are  retroactive  in  effect. 
Permits  may  be  issued  to  prospect  for  oil  and  gas 
over  a  maximum  area  of  2,560  acres  for  a  period  of 
four  year".  This  area  may  be  staked  in  not  more  than 
five  blocLM,  for  which  five  separate  permits  may  be 
issued,  requiring  the  installation  of  individual  drilling 
outfits  on  each  location.  In  the  event  of  discovery,  a 
lease  of  one-quarter  of  the  area  covered  by  the  pros- 
pecting permit  will  be  issued,  at  a  rental  of  50c.  per 
acre  for  the  first  year,  and  $1  per  acre  for  the  second 
and  third  years.  The  royalty  on  the  output  is  fixed  at 
5  per  cent  for  the  first  five  years  and  10  per  cent  there- 
after. The  minimum  area  of  a  location  is  fixed  at  eighty 
acres,  the  remainder  of  the  ground  covered  l)y  the 
prospecting  permit  remaining  (he  property  of  the  Crown. 
An  ade(|uate  drilling  outfit  must  be  installed  on  a  loca- 
tion within  two  years  of  the  date  of  the  p>rmit :  drilling 
to  a  depth  of  500  ft.  must  be  conducted  during  the 
third  year  and  to  an  aggregate  depth  of  nt  le.ist  2,000 
ft.  (hiring  the  fourth  year.  Where  these  requirements 
are  not  fulfilled,  the  permit  immediately  lapses  without 
the  (lecl.iration  of  a  forfeiture  by  the  Crown. 


Lessees  who  secured  their  tracts  under  the  sus- 
pended regulations  will  experience  no  great  difficulty 
in  adapting  their  claims  to  the  new  regulations.  In 
the  case  of  applications  for  more  than  five  leases 
consideration  will  be  given  to  only  five,  and  if  fewer 
than  five  have  been  applied  for  an  opportunity  will  be 
given  to  make  up  the  number.  If  a  lessee  desires  to 
surrender  his  lease  and  obtain  a  permit  under  the  new 
regulations,  he  may  be  permitted  to  do  so,  provided  the 
conditions  of  his  lease  have  been  duly  obser\-ed.  Leases 
issued  under  former  regulations  subject  to  renewal,  the 
terms  of  which  may  expire,  may  be  renewed  in  accord- 
ance with  the  new  regulations. 


World's  Production  of  Petroleum 

The  estimated  world's  production  of  petroleum  in 
1920  is  688,474,251  bbl.,  against  554,505,048  bbl.  in  1919, 
according  to  figures  assembled  by  the  American  Petro- 
leum Institute.  This  represents  a  gain  of  133,969,203 
bbl.,  or  24.2  per  cent. 

Of  the  total  production  in  1920  the  United  States  sup- 
plied 443,402.000  bbl.,  or  64.4  per  cent.  Mexico  sup- 
plied 159,800.000  bbl.  (bafsed  on  exports  of  that  amount 
plus-  production  marketed  at  home),  or  23.2  per  cent  of 
the  world's  output. 

By  far  the  greater  gains  were  made  by  the  United 
States  and  Mexico.  L'nited  States  production  increased 
from  377,719,000  bbl.  in  1919  to  443,402,000  bbl.  in  1920, 
a  gain  of  65,683,000  bbl.,  or  17.4  per  cent.  Mexico 
increased  from  87,072,954  bbl.  to  159,800,000  bbl.,  a  gain 
of  72,727,046  bbl.,  or  83.5  per  cent. 

The  estimated  production  in  barrels  by  countries 
follows : 


1920 

443.402.000 

f59.800.D00 

30,000.000 

16.000.000 

8.500.000 

7,406.318 

6.604.734 

6,000,000 

2,790,000 

2.215.083 

1.628.637 

1.366.926 

1.089.215 
700,000 
500,000 
220,000 
215.340 
38,000 

688.474,251 
under  f.erniany  in 

1919 
377.719,000 

87. 072. "54 

Russia  (a) 

34.284,000 

Dutch  East  Indies 

India 

15.780,000 
8.453.000 
t., 517, 748 

Persia 

Calicia 

b. 281.812 
0.255.000 

Peru 

2.561.000 

Japan  and  Formosa. . 
Trinidad 

2.120,500 
2.780,000 
1,504,300 

Kitypt 

1.662.184 

Wnesucia 

Canada 

Cermanv  Ih). 
Italy 

Total 

(a)  No  exact  information  available. 
C*)  The  ■*  Uacian  field's  pr  duction  appears 
France  in  1920. 

321.396 
220.100 
925,000 
38,254 

554,505,048 
1919  and  under 

Applications  for  Utah  Oil  Leases  Heavy 
Special  Corresponpence 

Interest  in  the  possible  discover>'  of  oil  in  commercial 
quantity  in  Utah  continues  to  increase.  Reports  of  the 
activity  of  companies  affiliated  with  important  inter- 
ests in  three  fields — Circle  Cliflf,  Gainesville  and  Hunt- 
ington— have  brought  a  greater  volume  of  busiiic-^s  to 
the  Salt  Lake  City  land  office.  On  Feb.  14  there  was 
."•uch  a  rush  of  applicants  for  leases — 50  in  all — that  sev- 
eral were  waiting  their  turn  when  the  doors  clo^^od  late 
ill  the  afternoon.  Most  of  the  applications  wtTf^  made 
for  the  maximum  acreage — 2.560  acres — aliowod  by  the 
oil  land  leasing  act  of  Feb.  25.  1920.  The  tracts  sought 
are  in  various  counties  in  southwestern  I'tah.  The  Old 
F,mery  Oil  Co.,  which  is  preparing  to  open  ground  in 
the  San  Rafael  region  not  far  from  Mohrland.  has  listed 
its  stock  on  the  Salt  Lake  exchange.  The  incorporators 
of  this  company  are  Salt  Lake  and  OKilcn  men. 
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Book  Reviews 


This  World  of  Ours.  By  J.  H.  Curie. 
Cloth;  5i  X  8J;  pp.  313.  George 
H.  Doran  Co.,  New  York.  Price, 
$2.50. 

"It  is  not  everybody's  good  fortune 
to  go  to  Corinth,"  says  William  J. 
Locke  in  his  "Far  Away  Stories,"  but 
J.  H.  Curie,  in  1898,  when,  as  he  says, 
"the  Elizabethan  era  of  gold  mining 
was  at  its  height,"  resolved  to  go 
down  into  every  gold  mine  in  the  world. 
Making  a  start  in  the  Transvaal,  where 
he  served  his  apprenticeship  as  miner, 
millman,  and  assayer,  and  finally  round- 
ing off  his  education  as  a  managing 
director,  he  continued  a  successful  en- 
gineering career  until  the  goal  had  been 
attained.  The  tally  came  to  over  five 
hundred  mines  in  thirty-eight  countries. 

Concerning  these  years,  which  we 
may  believe  to  be  well  filled,  the  author 
has  only  sketched,  but  reading  between 
the  lines  we  find  a  life  of  interest,  full 
of  excitements  and  experiences  which 
many  of  us  may  envy.  India,  Queens- 
land, Australia,  South  America,  Sibe- 
ria, the  West  African  Coast,  the  United 
States,  British  Columbia,  Mexico  and 
Alaska — certainly  a  globe-trotting  rec- 
ord that  few  mining  engineers  can 
equal. 

But  the  wanderlust  is  still  strong. 
An  American  engineer  said  to  Mr. 
Curie,  "They  tell  me  it  is  a  pity  you 
have  gone  out  of  business.  But  my 
idea  is  you  are  the  wisest  of  us  all." 
This,  following  his  determination  to 
travel  instead  of  continuing  his  pro- 
fessional work.  So,  "on  the  right  side 
of  forty,"  he  proceeds. 

The  remainder  of  the  book — and  we 
forget  for  the  time  being  that  our 
guide  has  viewed  the  world  as  a  place 
of  drifts,  shafts,  stamp  mills,  and  cost 
sheets — is  a  continuation  of  kaleido- 
scopic effects;  familiar  and  strange 
countries,  living  conditions,  climate,  cus- 
toms, a  bit  of  history  here,  a  personal 
incident  there,  and  through  it  all  the 
reader  cannot  fail  to  grasp  some  of  the 
author's  enthusiasm  for  the  great  ad- 
venture. The  bull  fight  in  Spain,  the 
prayer  h.,ur  fif  the  Mahomedan,  and  the 
racing  cani  al  at  Calcutta — all  impress 
us  with  thi  -Iriving  of  many  peoples 
in  their  attorn |,t  to  solve  the  riddle  of 
life. 

intense  interest,  al- 
ii' reader  with  a  feel- 
.n,  or,  let  us  say, 
■  •  not  followed  in 
Mr.  Curie's  footKiij  .  As  Mr.  Curie 
stated  in  the  early  <  ;;pt  rs,  the  world 
was  his  oyster — he  opened  it  and  there- 
in found  what  he  has  so  v.fill  expressed. 
D.  E.  A.  C. 

Finding   and    Slopping   Wast      in    Mod- 
em Boiler  Krrams.     Vol.  TJ.  Second 
edition.     Flexible  cloth;  5  x  7;  pp. 
414;   illus.     Published  by  IT.  S.  B. 
W. -Cochrane      Corporation,      Phil- 
adelphia.    Price,  $1. 
Publicity  matter  issued  by  manufac- 
turers has  in  many  cases  grown  beyond 
a   mere   advertising   of   the   company's 


The  book  is  ^f 
though  it  leav«-<-  i; 
ing  of  dissatisfa' 
envy,   because  ht- 


product.  Many  firms  now  issue  au- 
thoritative data  books,  but  this  is  the 
most  pretentious  one  that  has  come  to 
our  notice.  The  first  94  pages  are  de- 
voted to  Fuels;  a  classification  of  the 
different  varieties,  their  analyses  and 
uses,  with  data  on  proper  methods  of 
storage  and  suggested  specifications  for 
purchasing.  Then  come  200  pages  on 
Combustion,  covering  all  phases  of  the 
subject  and  including  combustion  of 
powdered  coal  in  stationary  boilers. 
Section  III  treats  of  Heat  Absorption; 
Section  IV  of  Boiler  Effipiency  and 
Boiler  Testing;  and  the  concluding  sec- 
tion, of  Boiler  Plant  Proportioning  and 
Management.  The  information  given  is 
from  authoritative  sources,  much  of  it 
based  on  work  done  by  the  U.  S.  Bureau 
of  Mines,  and,  except  in  the  last  few 
pages,  no  attempt  is  made  to  advertise 
the  products  of  the  company  publish- 
ing the  book.  Its  reasonable  price 
should  assure  it  a  wide  distribution 
among  power-plant  engineers. 


Technical  Papers 


Mineral  Resources — Recent  separates 
of  "Mineral  Resources  in  1919,"  issued 
by  the  U.  S.  Geological  Survey,  Wash- 
ington, D.  C.  (obtainable  on  request), 
include:  Foreign  Graphite,  thirty  pages; 
Chromite,  five  pages;  Gems  and  Pre- 
cious Stones,  15  pages;  Secondary 
Metals,  thirty- four  pages;  and  Mineral 
Waters,   thirty-four  pages. 

Potash— Bulletin  715-B  of  the  U.  S. 
Geological  Survey,  Washington,  D.  C. 
(obtainable  on  request)  is  an  illustrated 
pamphlet  of  thirty-eight  pages  descrip- 
tive of  the  potash  deposits  of  Alsace. 
The  bulletin  is  based  on  information 
previously  published  in  foreign  lan- 
guages plus  data  secured  by  the  author 
in  a  trip  to  the  district  in  the  spring  of 
1919.  Bulletin  715-1  discusses  the  pot- 
ash resources  of  Nebraska  and  gives  a 
list  of  the  location  and  area  of  the  pro- 
ductive potash  lakes  in  that  state. 

Phosphate  in  Montana  —  U.  S.  Geo- 
logical Survey  Bulletin  715-J  contains 
five  pages  and  a  map  descriptive  of  the 
phosphate  rock  deposits  near  Maxville, 
Granite  County,  Mont. 

The  Divide  District  —  The  Divide 
silver  district  in  Nevada  forms  the  basis 
of  a  twenty-three-page  pamphlet  re- 
cently issued  by  the  U.  S.  Geological 
Survey  as  Bulletin  715-K,  and  which 
may  be  obtained  on  request.  The  geol- 
ogy of  the  region,  which  lies  just  south 
of  Tonopah,  is  discussed,  and  the  follow- 
ing mines  are  described  as  of  the  sum- 
mer of  1919,  when  the  field  work  was 
done:  Tonopah  Divide,  Divide  Exten- 
sion, and  Tonopah   Hasbrouck. 

The  Mogollon  District  —  U.  S.  Geo- 
logical Survey  Bulletin  7ir)-L  describes 
the  geology  and  important  mines  of  the 
Mogollon  (pronounced,  mo-go-yohn) 
district  in  New  Mexico.  This  important 
silver-gold  camp,  whose  production  has 
averaged  consistently  over  a  million  dol- 
lars  a   year,   is   eighty-five   miles   from 


Silver  City,  the  nearest  railroad  point. 
Manganese — A  report  on  "Manganese 
Deposits  at  Horseshoe  Range,  Peak  Hill 
Goldfield,  Western  Australia,"  has  been 
prepared  and  issued  by  A.  Montgomery, 
State  Mining  Engineer,  Perth,  Western 
Australia.  The  report  covers  locality, 
topography,  geology,  and  ore  estimates 
of  the  two  principal  deposits,  which  oc- 
cur in  a  district  formerly  of  interest 
only  as  a  gold-mining  section.  Analy- 
ses of  samples  and  consideration  of 
transportation  and  costs  are  included, 
together  with  sketch  maps. 

Rhodesia  Resources. — The  1921  re- 
port of  the  Rhodesia  Resources  Com- 
mittee has  just  been  received  and  may 
be  obtained  on  request  to  the  com- 
mittee, P.  O.  Box  4,  Bulawayo,  Rho- 
desia. Most  of  the  book  is  devoted  to 
agricultural  subjects,  but  about  75 
pages  will  prove  of  interest  to  the  min- 
ing profession.  Mineral  occurrences 
are  described  and  good  practical  arti- 
cles on  prospecting  and  mining  and 
milling   on   a  small   scale  are   included. 

Swedish  Mineral  Statistics  —  A  104- 
page  book  giving  the  detailed  mineral 
statistics  for  Sweden  in  1919  may  be 
obtained  on  application  to  Kungl. 
KommerskoUegium,  Statistiska  byran. 
Stockholm.  The  principal  ore  mined 
was  iron,  with  pyrite,  quartz,  zinc, 
feldspar,  manganese,  and  copper  fol- 
lowing in  the  order  named.  The  pro- 
duction of  electrolytic  zinc  amounted 
to  2,320,538  kg. 


Recent  Patents 


Conical  Ball  Mill  —  No.  1,367,777. 
Harry  W.  Hardinge,  New  York,  N.  Y. 
A  mill  of  the  ordinary  Hardinge  type, 
with  the  exception  that  the  conical  por- 
tion is  perforated,  thereby  allowing  the 
escape  of  the  ground  material  without 
passing  through  the  trunnion.  W-e  are 
informed  that  this   mill   is  designed   to 


operate  on  dry  or  slightly  moist  pulp 
for  which  mills  of  the  Krupp  type  are 
commonly  employed,  and  that  two  or 
three  installations  have  already  been 
made  in  such  service. 

Flotation  Machine  ~  No.  1,367.332. 
Robert  Safford  Towne,  New  York,  N. 
Y.,  and  Frederick  B.  Flinn,  Orange,  N. 
.1.,  assignors  to  Pneumatic  Process  Flo- 
tation Co.,  N.  Y.  A  pneumatic  flotation 
machine  in  which  the  air  is  introduced 
al  some  distance  from  the  bottom,  thus 
providing  a  quiet  zone  in  the  bottom 
of  the  machine  for  the  settlement  of 
non-floatable  particles. 
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and  purpose  with  the  type  of  work  Mr. 
Hoover  would  be  called  on  to  perform 
as  Secretary  of  Commerce. 


American  Mechanical  Engineers 
Discuss  Materials  Handling 

The  meeting  of  the  metropolitan  sec- 


Hoover  Starts  His  Assay  of  Waste 
in  Industry 

Special   Staff  of  Field   Workers   Active 

in  New  England,  New  York 

and  Pennsylvania 

According  to  a  statement  issued  by 
American  Engineering  Council  the  offer  tion  of  the  American  Society  of  Me- 
of  a  Cabinet  post  to  Herbert  Hoover  chanical  Engineers,  held  on  March  4  at 
found  the  former  Food  Administrator  Public  Service  Terminal,  Newark,  N, 
deep  in  the  details  of  a  plan  to  promote  J,,  was  particularly  devoted  to  prob- 
economic,  social,  and  political  better-  lems  in  the  handling  of  materials, 
ment  within  his  own  profession.  Fol-  Benjamin  F.  Cresson,  Jr.,  consulting 
lowing  his  speech  at  Syracuse,  in  engineer  for  New  York  and  New  Jer- 
which  he  outlined  the  purpose  of  the  sey  Harbor  Development,  discussed  the 
American  Engineering  Council,  of  proper  development  of  a  seaport  as  a 
which  he  is  president,  to  conduct  a  na-  place  where  great  quantities  of  mate- 
tional  assay  of  waste,  a  complete  or-  rials  must  be  handled  promptly  and 
ganization,  known  as  the  Committee  on  economically.  He  was  followed  by 
the  Elimination  of  Waste  in  Industry,  Chief  Engineer  J.  A.  Shepard,  of  Mon- 
was  set  up,  and  it  was  announced  that  tour  Falls,  N.  Y.,  and  by  W.  W.  Light- 
results  of  the  preliminary  survey  hipe,  of  the  Otis  Elevator  Co.,  who  dis- 
started    by    Mr.    Hoover    were    already  cussed  material-handling  machinery  as 


beginning  to  come  in  to  the  headquar 
ters  of  the  council. 

Largely  through  the  efforts  of  Mr. 
Hoover,  it  was  said,  permanent  organ- 
ization of  the  council  has  been  effected, 
and  work  begun  in  many  directions.  In 
co-operation    with    L.    W.    Wallace,    J. 


applied  to  loading  vessels  and  to  charg- 
ing warehouses,  respectively.  E.  Logan 
Hill,  of  Heyl  &  Patterson,  discussed  the 
mechanical  loading  and  unloading  of 
freight  cars.  General  Manager  R.  S. 
Parsons,  of  the  Erie,  closed  the  session 
with  a  rather  complete  summing  up  of 


Parke   Channing,  and  other  prominent    the  problems  and  solutions  presented, 
engineers,    Mr.   Hoover   is   now   direct- 


ing a  preliminary  survey  of  industries 
east  and  west  to  ascertain  at  first  hand 
facts  upon  which  the  Committee  on 
Elimination  of  Waste  in  Industry  can 
act. 

This  survey  is  being  conducted  by  a 
special  staff  of  trained  field  workers, 
principally  in  New  York,  New  Eng- 
land and  Pennsylvania,  and  is  designed 
to  furnish  results  which  shall  be  the 
working  basis  of  the  most  exhaustive 
investigation  into  the  causes  of  labor 
unrest  and  industrial  defects  ever  made 
in  the  United  States. 

As  one  of  the  investigators  said,  "We 
shall  find  out  why  three  million  idle 
men  are  walking  the  streets.  If  Mr. 
Hoover  can  be  of  greater  service  in  the 
Cabinet  then  that  is  the  plac^  for  him. 
It  is  doubtful,  however,  whether  he  can 
find  n  job  much  bigger  than  the  one  he 
has  tackled  as  an  engineer.  His  asso- 
ciates on  the  American  Engineering 
Council  regard  his  work  as  president 
of  that  body  as  even  more  important  in 
its  potentialities  than  was  his  work  as 
food  administrator.  Under  Mr.  Hoover 
the  englneiT  is  becoming  nn  enormously 
powerful  force  for  constructive  iin<l  dis- 
interested public  service.  Mr,  Hoover's 
labors  in  this  field  have  only  just  be- 
gun, and  it  is  the  hope  of  the  entire 
engineering  profession,  now  auspiciously 
launched  for  the  good  of  the  nation, 
that  Ihey  will  bfar  thi>  fruit  which 
present     progress     promises." 

The  American   Engineering  Council'i 
activities  are  closclv  linked  in  character 


Graduate  Fellowships  in  Mining 
Open  at  Urbana,  III. 

The  Engineering  Experiment  Station 
of  the  University  of  Illinois  announces 
twelve  vacancies  in  its  research  fellow- 
ships (stipend  of  $600  annually),  and 
some  of  these  are  available  for  the 
students  of  the  Mining  Department. 
This  department  is  thoroughly  equipped 
for  laboratory  work  in  coal,  ore- 
dressing,  hydrometallurgy,  mine  gases 
and  dusts,  rock  drilling  and  explosives. 
There  are  also  special  courses  in  indus- 
trial chemistry  of  coal,  and  in  mining 
economics,  as  well  as  association  with 
resident  engineers  and  chemists  of  the 
U.  S.  Bureau  of  Mines.  Prof.  H.  H. 
Stock,  of  the  mining  department, 
states  that  he  will  gladly  furnish  fur- 
ther information  concerning  these  fel- 
lowships, which  are  free  from  most 
college  fees  during  the  two  years  for 
which  the  holder  is  appointed. 


Belgium  Founds  a  National 
Mining  In.stitute 

.■\  roy.'il  Belgian  decree  dated  .Inn.  18. 
lil'JI.  provides  for  the  creation  of  a 
National  Mining  Institute  at  Frame- 
ries.  The  institute  is  charged  with  the 
study  of  everything  that  bears  on  an 
improved  utiliration  of  the  mineral 
resources  of  Belgium  This  will  in- 
clude the  perfe<-ting  of  methods,  of 
tools,  and  of  mining  machinery,  as  well 
as  the  improvement  of  working  con- 
ditions in  the  mines. 


Engineering  Society  of  Queen's 

Hears  Mining  Engineers 

at  Annual  Dinner 

Queen's  University  of  Kingston,  Ont.. 
has  an  active  engineering  society  that 
dines  annually  in  February  to  discuss 
the  state  of  the  Dominion.  At  the 
twentieth  annual  banquet,  held  on  Feb. 
17  last,  a  number  of  mining  men  took 
part  in  the  program.  Replying  to  Major- 
General  Macdonnell's  toast  "Keep  Can- 
ada Canada  to  the  End",  the  Deputy 
Minister  of  Mines,  Charles  Camsell, 
responded  by  emphasizing  Canada's 
need  for  young  men  to  prospect  and  to 
survey  her  mineral  resources.  Prof. 
W.  P".  Wilgar  toasted  the  engineering 
profession  in  a  quizzically  humorous 
speech,  to  which  R.  L.  Peek,  managing 
superintendent  of  the  refinery-  of  British 
America  Nickel,  responded,  emphasiz- 
ing the  fact  that  engineers  must  realize 
their  responsibilities,  avoid  early  spe- 
cialization, face  the  facts,  and  develop 
nimbleness  of  mind.  T.  Kennard  Thom- 
son, of  New  York  City,  also  responded 
and  spoke  on  projects  for  developing 
the  Niagara  and  St.  Lawrence  Rivers. 
G.  C.  Bateman.  manager  of  the  La 
Rose  mine,  at  Cobalt,  Ont.,  responded 
to  Dean  Clark's  speech  of  welcome,  and 
commented  on  the  prevailing  political 
and  social  unrest  as  being  a  transient 
phase  in  the  struggle  for  democracy; 
and  Eraser  D.  Reid,  of  Coniagas  Mines, 
Ltd.,  pleaded  for  greater  recognition  by 
Canada  of  her  debt  to  the  scientist,  and 
contended  that  "Canada  should  have  a 
Bureau  of  Standards  to  make  science 
more  efficient."  He  thinks  systematized 
work   might   bring  a  six-hour  day. 

Nation-wide  Invitation  To  Take 

Part  in  Mining  Exposition 

in  Chicago 

Preliminary  announcement  is  made 
that  the  twenty-fourth  annual  conven- 
tion of  the  American  Mining  Congress 
will  be  held  in  Chicago,  111.,  next  fall. 
A  committee  of  twenty  leading  lllmois 
coal  and  iron  producers,  manufacturers, 
and  bankers  is  being  organized  hy  Hon. 
Francis  S.  Peabody,  who  will  be  general 
chairman.  Convention  headquarters  in 
Chicago  are  already  open  in  the  Con- 
gress Hotel,  and  John  T.  Burns,  assis- 
tant secretary  of  the  Mining  Congress, 
is   in  charge. 

Chic.igo's  great  Coliseum,  where  the 
National  Republican  Convention  was 
held,  has  been  leased,  and  plans  are 
being  made  to  hold  a  great  mUional  ex- 
position of  mines  and  machinery  .luring 
"convention  week."  A  nation-wide  in- 
vitation is  going  forward  to  st-^tc  ad- 
ministrative offlocr-.,  "•    • <1  'i.it.ional 

mining  bodies,   :.n.!  .r.'ueral  y 

to    participate    m,    ■  exclusively 

mining  show  of  ai  .  cnitude  ever 
given   in   America. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


C.  L.  Beckwith  is  making  examina- 
tions in  the  Morenci  district,  Arizona. 

Stanley  C.  Sears,  mining  engineer,  of 
Salt  Lake  City,  Utah,  was  in  New  York 
City  recently. 

P.  L.  Foster  was  in  Telluride,  Col.,  re- 
cently on  business  connected  with  the 
Tomboy  Gold  Mines  Co.,  Ltd. 

Senator  Frederic  Nicholls,  of  Toronto, 
Ont.,  has  resigned  his  position  as  presi- 
dent of  the  Dominion  Steel  Corpora- 
tion. 

T.  D.  Walsh,  of  Los  Angeles,  Cal., 
has  taken  a  position  as  engineer  with 
California  Rand  Silver,  Inc.,  Rands- 
burg,  Cal. 

Howard  Rirkett,  mining  engineer, 
recently  returned  to  New  York  City 
from  the  Texas  oil  fields,  where  he  has 
personal  interests. 

C.  W.  Mitchell  has  resigned  as  man- 
ager of  the  Montclair  Mining  Co.  to 
develop  property  in  the  old  Camp  Flem- 
ing district  of  New  Mexico. 

Charles  W.  Potts,  president  of  North- 
em  Minnesota  Ore  Co.,  was  before  the 
Minerals  Relief  Commission  recently 
in  the  interest  of  the  Northland  mine. 

Dr.  George  K.  Burgess,  chief  of  the 
division  of  metallurgy  of  the  U.  S. 
Bureau  of  Standards,  spoke  before  the 
Cleveland  Engineering  Society  on  Feb. 
25. 

Fredrick  Bradshaw,  general  manager 
of  the  Tonopah  Belmont  and  subsidiary 
companies,  spent  several  days  in  Tono- 
pah, Nev.,  recently  inspecting  the  Bel- 
mont mine. 

D.  E.  Sutherland,  assistant  general 
superintendent  of  the  Oliver  Iron  Min- 
ing Co.,  Ironwood,  Minn.,  js  spending  a 
few  weeks  at  his  winter  home  in  West 
Palm   Beach,   Fla. 

Gaichi  Yamada,  who  is  professor  of 
metallurgy  in  the  Kyoto  Imperial  Uni- 
versity, .Japan,  is  in  Canada  studying 
mining  methods  and  processes.  He 
was  in  Tdionto  recently. 

William  IJrand,  for  many  years  con- 
nected witlj  the  Bacis  Gold  &  Silver 
Mining  Co.,  I. id.,  has  resigned  as  man- 
ager, and  is  now  with  the  Compaiiia 
Mexicana  de  Petioleo  "El  Aguila"  S.  A. 

E.  P.  Mathewsoii,  Edwin  Ludlow,  Col. 
H.  S.  D wight,  ani  E.  H.  Robie  are 
among  the  New  Yo'  1^  mining  engineers 
attending  the  annual  meeting  of  the 
Canadian  Institute  of  .Mining  and 
Metallurgy  at  Montreal  this  week. 

Jascph  H.  Ivcy  has  re.signt'd  as  man- 
ager of  the  Poderosa  Mining  Co.'s 
mines  at  Collahuasi,  Chile,  and  Is  now 
in  charge  of  the  Corocoro  United  Cop- 
per Mines,  Ltd.,  properties  at  Coro 
Coro,   La    Paz,    Bolivia. 

Dr.  R.  F.  Ruttan,  head  of  the  De- 
partment of  Chemistry  at  McGMl  Uni- 
versity, Montreal,  has  been  temporarily 
appointed  to  succeed  Dr.  A.  B.  Mc- 
Callum   as  administrative  chairman  of 


the  Canadian  Advisory  Council  for 
Scientific   and    Industrial    Research. 

J.  G.  Newton,  metallurgical  super- 
intendent formerly  with  the  Cerro  de 
Pasco  Copper  Corporation  at  La  Fun- 
dicion,  Peru,  is  now  with  the  American 
Smelting  &  Refining  Co.,  Maurer,  N.  J. 

Don  Juan  Gomez  Ortiz,  mining  en- 
gineer, of  Spain,  is  traveling  in  the 
United  States  to  study  the  applications 
of  electricity  in  the  mining  industries. 
He  was  in  New  York  City  recently. 

C.  F.  Powell,  of  Oklahoma  City, 
Okla.,  has  been  appointed  chief  of  the 
subdivision  on  natural  resources  of  the 
office  of  the  U.  S.  Commissioner  of  In- 
ternal Revenue.  He  succeeds  J.  C. 
Dick,   who    has    resigned.      Mr.    Powell 


SOCIETY  MEETINGS 
ANNOUNCED 


was  born  in  McPherson,  Kan.,  and  re- 
ceived his  public-school  education  in 
that  state.  His  higher  education  was 
obtained  at  the  State  Agricultural  and 
Mechanical  College,  Stillwater,  Okla., 
where  he  took  the  general  engineering 
course.  Early  in  the  life  of  the  mid- 
continental  oil  field,  he  took  up  oil  work 
as  a  consultant  and  ;is  a  practical  oil 
operator.  In  1919  Mr.  Powell  joined 
the  staff  of  the  Commissioner  of  In- 
ternal Revenue  as  chief  of  the  oil  and 
gas  section.  He  just  has  been  pro- 
moted from  that  post  to  chief  of  the 
natural    resources    subdivision. 

H.  C.  Bellinger,  vice-president  of 
Chile  Copper  Co.;  Fred  Hellman,  con- 
sulting engineer  for  Guggenheim  Broth- 
ers' interests,  and  C.  B.  Lakenan,  gen- 
eral manager  of  Nevada  Consolidated, 
have  bgen  inspecting  Utah  Copper  prop- 
erty at  Bingham  and  the  concentrating 
plant  at  (Jarfield. 

Mining  engineers  and  geoJogisUi  re- 
cently viHiting  New  York  City  included: 
W,  J.  Reynolds,  2  Oosccnt  Gardens, 
London,  S.  W.;  Spencer  R.  Logan,  Cof- 
feyville,  Kan.;  and  Garl  O.  Lindborg, 
Los  Angeles,  Cal. 


The  second  conference  of  engineers 
and  economists  at  New  School  for  So- 
cial Research  will  be  held  March  9,  at 
8:15  p.m.  L.  W.  Wallace,  W.  C.  Mitch- 
ell, and  others  will  discuss  "Waste 
and  the  Engineer."  These  conferences 
meet  at  465  West  23d  St.  New  York 
City,  on  the  second  Wednesday  of  each 
month. 


Howard  M.  Hanna,  Sr.,  of  Cleveland, 
Ohio,  died  at  his  winter  home  in 
Thomasville,  Ga.,  on  Feb.  8,  at  the  age 
of  eighty-one  years.  Mr.  Hanna  was 
one  of  the  founders  of  the  M.  A.  Hanna 
Ore  Co.  With  the  aid  of  his  two 
brothers,  the  late  Senator  Marcus  A. 
Hanna  and  Leonard  C.  Hanna,  he  had 
built  the  company  into  a  large  ship- 
ping and  industrial  corporation. 

Don  Manuel  Gomez,  managing  direc- 
tor of  the  great  Spanish  Societe  des 
Hants  Fourneaux  de  Bilbao,  Spain,  is 
dead  from  wounds  received  in  a  mur- 
derous attack  upon  him  recently  at 
Bilbao.  He  entered  the  service  in  a 
minor  position,  and  by  hard  work,  com- 
bined with  high  intelligence,  had  risen 
to  the  highest  post  in  the  company's 
organization. 

Alexandre  Gouvy,  metallurgical  engi- 
neer (E.  C.  P.  1879),  died  suddenly  on 
Jan.  21  while  on  a  mission  to  Leipzig. 
He  had  held  various  important  posi- 
tions in  French  and  Russian  metallurgi- 
cal establishments,  and  was  widely 
known  for  his  labors  in  popularizing 
modern  metallurgical  methods.  M. 
Gouvy  was  sixty-five  years  old. 

William  L.  Watts,'~for  many  years 
geological  engineer  for  the  Kern  River 
Oil  Fields  of  Califo  nia,  Ltd.,  died  while 
returning  from  ijondon  to  Trinidad, 
B.  W.  I.,  where  he  was  working  for  his 
company.  Mr.  Watts,  who  was  born  in 
Edmonton,  England,  Sept.  24,  1850,  was 
a  former  student  of  the  University  of 
Kansas,  and  studied  under  several 
prominent  English  geologists.  In  1884 
he  became  chemist  to  the  Oregon  Moun- 
tain Mining  &  Smelting  Co.,  and  from 
1884  to  1889  he  was  in  general  practice 
in  San  Francisco,  and  was  an  expert  for 
the  California  State  Mining  Bureau 
from  1889  to  1901.  As  the  bureau's 
representative  he  studied  the  oil  and 
gas  formations  of  southern  California 
in  1894.  Since  1901  he  had  been  in 
private  practice  again  in  Los  Angeles, 
Cal.  Mr.  Watts  was  a  member  of  A.  I. 
M.  K.,  of  several  California  academies 
of  science,  and  of  many  other  societies 
and  had  written  several  non-technical 
works.  lie  made  many  contributions 
to  the  aiiiuial  California  State  Mining 
Reports. 
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Leading  Events 


Conkling-Silver  King  Coalition 
Decision  Reversed 

Supreme    Court    Sets    Aside   Judgment 

for  $570,000   Awarded  Plaintiff  by 

Court  of  Appeals 

The  U.  S.  Supreme  Court  has  re- 
versed the  decision  of  the  Circuit  Court 
of  Appeals  at  St.  Louis  in  the  litigation 
between  the  Silver  King  Coalition 
Mines  Co.  at  Park  City,  Utah,  and  the 
Conkling  Mining  Co.  and  has  set  aside 
the  judgment  for  $570,000  awarded  the 
latter  company  for  ore  taken  by  the 
Coalition  from  ground  claimed  by  both 
companies.  The  ore  in  the  Elephant 
stope  was  mined  chiefly  from  a  strip  of 
ground  125  ft,  in  length.  The  Coalition 
company  claimed  the  ore  through  apex 
rights  and  prior  location. 

In  regard  to  the  disputed  ground, 
there  was  a  discrepancy  between  the 
length  of  the  Conkling  claim  as  given 
in  the  patent  and  as  marked  by  the  loca- 
tion posts,  the  Conkling  company  claim- 
mg  the  ground  carrying  the  ore  accord- 
ing to  the  patent  and  the  Coalition 
claimmg  it  because  of  the  position  of 
the  location  posts. 

The  case  was  first  tried  in  the  U.  S 
District  Court  in  Salt  Lake  City,  Judge 
John  A.  Marshall  presiding,  and  the 
Conkling  company  was  the  loser.  In 
the  Court  of  Appeals  this  decision  was 
reversed  and  judgment  for  $570,000 
awarded   the   Conkling  company. 

The  Silver  King  Coalition  then  ap- 
pealed to  the  U.  S.  Supreme  Court  for 
a  writ  of  certiorari  and  the  case  was 
re-tned  at  Washington.  The  Govern- 
ment intervened  in  the  last  trial  for 
the  purpose  of  determining  the  question 
of  priority  of  patent  over  location.  It 
was  ruled  that  the  size  of  a  claim  is 
determined  from  the  survey  as  marked 
by  the  location  posts,  and  not  by  the 
figures  as  given  in  the  patent  when 
there  is  variance  between  the  two  With 
interest  to  date  of  decision  March  1 
the  amount  at  issue  would  have  been 
approximately  $706,800. 


WEEKLY  RESUME 
-it  Washington  the  Senate  has 
passed  a  more  liberal  war  minerals 
relief  measure,  but  favorable  action 
by  the  House  is  said  to  be  extremely 
unlikely.  Considerable  opposition  has 
developed  to  the  proposed  333  per  cent 
ad  valorem  tariff  on  cyanide,  it  being 
pointed  out  that  this  would  be  detri- 
mental to  the  interests  of  gold  pro- 
ducers. Attacks  by  Representative 
Mason,  of  Illinois,  on  Bentard  Ba- 
ruch,  John  D.  Ryan,  and  copper  pro- 
ducers in  general,  made  on  the  floor 
of  the  House,  were  warmly  answered. 
In  a  letter  to  Representative  Garrett 
President  Wilson  has  vitidicated 
Messrs.  Ryan  and  Baruch.  Through 
opposition  of  Senator  Thomas,  of 
Colorado,  the  tungsten  tariff  meas- 
ure failed  to  get  a  hearing  in  the 
Senate. 

From.    Salt    Lake    City    it    is    an- 
nounced that  Jesse  Knight,  long  prom- 
inent   in    mining    circles,    is    retiring 
as    2>resident    of    the    Knight    Invest- 
ment Co.     The  hearing  by  the  Inter- 
state   Commerce   Commission   on   the 
new  te.DO  freight  rate   between   Utah 
points    and    San    Francisco    has    at- 
tracted much  attentie>n.    The  commis- 
sioyi's    hearing    on    iron    ore    freight 
rates    in    the    Lake    Superior   district 
has  been  set  for  March  13  at  Chicago 
A.    bill   calling  for   a   lajc   on   iron-ore 
royalties  has  been  introduced  in  the 
Minnesota   Legislature.      On    the    Go 
grbic  Range  the  Steel  rf  Tube  Co    of 
America    has    cut    its    mining    opera 
lions   to  a  four-day-weck    basis      I, 
Washington  a  renewal  of  activity  i, 
sHver   mining    in    the   Oroville-Xiohl 
hawk  district   i.i  renort,  d 


Iron  Ore  Freight  Rate  Hearing 
Set  for  March  1 2 
Six    Road.s.    Meanwhile.    Announce    Fur- 
ther  Incr.a.se   Plus    Dock   CharKe— 
Shippers    .\sk    Ihal   This   He 
SuHpended 
The    hearing    on    ore    fn.ight    rates, 
which      cf.ncerns      eighty-.seven      Lake 
superior    iron    mining    compani-.s    and 
the    ten    railroads    serving    the    ore    in- 
clu.stry,   will    1„.   held    March    12   in   Chi- 
engo  by  the  Intorstnte  Commerce  Com- 
mission.     The   application    is    for  a   de- 
duction    of    the     mil     rales     from     the 
mines  to  the  upper  lake  lonclin^  docks 
All  mining  companies  except  the  Oliver 
Iron     Mining    Co.    are    parties    to    the 


action.  Owing  to  the  close  relation- 
ship  between  two  of  the  defendant  rail- 
roads and  the  Oliver,  the  Oliver  could 
not  be  a  party  to  the  suit. 

A  new  angle  to  the  situation  has 
been  created  in  the  meantime  by  the 
fact  that  six  of  the  railroads  connect- 
ing the  Michigan  and  Wisconsin  ranges 
with  Lake  ports  have  announced  an  in- 
crease of  10c.  per  ton  and  an  additional 
5c.  dock  charge.  A  petition  has  been 
pre.sente.l  to  the  I.  C.  C.  by  thirty-six 
Michigan  and  Wisconsin  ore  producers 
to  have  this  proposed  increase  of  rates 
suspended. 

Hrilish  .\merica  Nickel  Shuts 
Mine  and  SnieKor  Down 

The  mine  and  the  new  smelter  of  the 
Hntish  America  Nickel  Corporation  at 
Nukelton,  Ont..  in  the  Sudbury  district, 
were  shut  ilown  indelinitelv  oii  Feb  "fi" 
owing  to  the  condition  of  the  metjil 
mark.t.  U.-tween  fiOO  and  800  men 
were  ilnis  thrown  out  of  work.  Four 
hundred  more  will  lose  employment 
when  the  company'.s  refinery  at  Ottjiwa 
shuts  down,  which  will  wcur  soon 


Eilers'  Campaign  for  Proxies 
Continues 

In  Two  Letters  to  Stockholders  Former 

Vice-President  of  A.   S.  &    R.   Co. 

Repeats   Charges  Against 

Guggenheims 

Continuing  his  campaign  against  the 
management  of  the  American  Smelting 
&  Refining  Co.,  Karl  Eilers  has  again 
circularized  the  stockholders  of  the 
company  under  dates  of  Feb.  24  and 
Feb.  26  in  a  continuation  of  his  effort 
to  secure  their  proxies  for  the  annual 
ineeting  next  month.  He  reiterates  his 
charge  that  the  Guggenheims  have  sold 
out,  giving  the  number  of  shares  held 
by  the  Guggenheim  family  as  324  and 
the  total  held  by  the  board  of  directors 
as  2,444,  out  of  a  total  of  1,100,000 
He   continues: 

"In  1905,  1906,  and  1907  the  Amer- 
ican Smelting  &  Refining  Co.  appeared 
to  be  at  the  height  of  its  prosperity. 
Us  common  stock  commanded  $174  per 
share  at  the  New  York  Stock  Exchange. 
With  Its  splendid  credit,  its  officers 
could  readily  have  financed  for  its  ac- 
count any  of  the  opportunities  that 
were  presented  to  obtain  interests  in 
Utah  Copper,  Nevada  Con.,  or  Kenne- 
cott,  and  later  in  Chile,  but,  instead, 
the  Guggenheims,  although  thev  were 
officers  of  A.  S.  &  R.  Co.,  and  in  "receipt 
of  large  salaries  therefrom,  took  these 
opportunities  for  themselves. 

"In  the  case  of  Utah  the  amount  ex- 
pended by  the  company  to  build  a  smel- 
ter to  treat  the  ore  was  greater  than 
the  Guggenheim  investment  in  the 
mines   but  the  great  profit  has  not  come 

000.000  in  divi.iends.  it  has  a  surplus  of 
over  $49,000,000  and  the  ore  resen-es 
^'•*-J^*5«-000.000  tons.  It  is  the  most 
profitable  mine  in  the  world. 

"Nevada  Con.  and  its  plant  and  rail- 
road could  easily  have  been  financed 
for  account  of  A.  S.  &  R.  Co.  It  has 
paid  dividends  of  $45,000,000  and  has 
a  surplus  of  $8,000,000. 

"The  Bonanza  properties  in  Alaska 
were  obtaine.l  in  1906  for  a  moderate 
investment  well  within  the  financial 
ability  of  the  A,  S.  &  R.  Co,  This  has 
become  the  Kennecott.  which  is  a  $117,- 
(00.000  corporation  which  has  already 
distributed  over  $49,000,000  in  divi- 
dends, 

"Chile  Copper  was  obtained  about  the 
.vear  1911-it  is  the  greatest  mine  in 
the  world.  An  initial  expenditure  of 
"bout  $200,000  by  the  Guggenheims 
through  their  Chile  Exploration  Co. 
confirmed  an  enormous  tonnage,  which 
they  nt  once  capitalized  at  $110,000,000, 
"Had  these  four  properties  been 
taken  over  for  account  of  the  American 
Smelting  *  Refining  Co,,  as  they 
should  have  been.  tl...  «t,uk  of  the  com- 


438 


Engineering    and    Mining    JofUNAL 


Vol.  Ill,  No.  10 


pany  would  have  been  worth  many 
times  what  it  is  today. 

"In  the  statement  issued  by  President 
Guggenheim,  Jan.  20,  it  is  indicated 
that  the  American  Smelting  &  Refining 
Co.  did  not  participate  in  the  above- 
mentioned  ventures  because  they  were 
'distant  and  hazardous  enterprises.' 
This  amazing  and  misleading  statement 
is  made  in  the  face  of  the  fact  that 
while  this  company  was  deprived  of  the 
opportunities  above  indicated,  the  Gug- 
genheims  unloaded  on  the  company 
various  mining  properties  in  Mexico 
and  other  distant  places  and  took  from 
Smelters  about  $22,000,000  in  cash  and 
its  equivalent,  but  the  return  to  A.  S. 
&  R.  Co.  has  been  an  utterly  insignifi- 
cant sum  compared  with  the  profits 
the  Guggenheims  derived  from  the  four 
copper  properties  mentioned. 

"Recently  the  agency  for  the  sale 
of  copper  from  the  mines  of  Utah, 
Nevada  Con.,  Chino,  Chile,  Braden, 
Ray,  Beatson,  and  Kennecott  was  trans- 
ferred without  consideration  from  A.  S. 
&  R.  Co.  to  Guggenheim  Brothers,  thus 
depriving  the  company  of  commissions 
of  over  $1,000,000  a  year. 

"The  attempted  explanation  fails 
utterly  in  the  light  of  the  language  of 
the  contracts  which  fully  protected  the 
A.  S.  &  R.  Co.  if  President  Guggenheim 
and  his  brothers  had  but  observed  the 
terms  and  refrained  from  gambling  in 
copper." 

In  the  letter  dated  Feb.  26,  Mr.  Eilers 
says: 

"A  weekly  paper  entitled  the  Finan- 
cial World,  published  in  New  York,  has 
issued  a  prospectus  announcing  a  se- 
ries of  articles  which  it  proposes  to  pub- 
lish beginning  Feb.  28,  purporting  to 
be  an  independent  review  of  the  history 
of  the  American  Smelting  &  Refining 
Co.,  and  an  independent  and  unbiased 
judgment  regarding  a  movement  on  the 
part  of  several  thousand  owners — in 
their  own  names — of  stock  of  the  com- 
pany who  demand  representation  upon 
the  directorate  in  order  that  they  can 
have  a  share  in  the  management,  the 
conservation,  and  protection  of  their 
property. 

"Note: — These  stockholders  are  not 
making  an  attack  upon  their  own  cor- 
poration. The  attack  is  upon  Guggen- 
heim management.  It  is  a  case  of 
stockholders  versus  Guggenheim  dom- 
ination. 

"The  independent  and  unbiased  char- 
acter of  the  .subject  matter  which  it  is 
proposed  to  print  and  mail  to  stock- 
holders, and  likftly  to  bankers,  brokers, 
and  newspapers  pretty  generally,  is  a 
matter  of  grave  doubt. 

"The  envelopes  addressed  to  the 
stockholders,  containing  the  prospectus 
mentioned,  were  addressed  on  the  ad- 
dressing machine  of  the  American 
Smelting  &  Refining  Co. 

"The  reproduction  of  the  addresses 
on  the  envelopes  and  the  stencils  of 
the  American  Smelting  &  Refining 
Co.'s  addressograph  show  them  to  be 
exact  duplicates. 

"This  coincidence  leads  to  the  sus- 
picion that  the  independent  and  un- 
biased subject  matter  to  be  printed,  in 


four  issues,  was  prepared  in  the  offices 
of  the  company,  and  will  reflect  the 
selfish  opinions  of  the  Guggenheims 
who  are  using  every  means  in  their 
power  and  every  subterfuge  to  con- 
tinue their  strangle-hold  on  our  com- 
pany. 

"If  the  Guggenheims  are  truly  con- 
scientious and  are  eager  for  you  to 
know  the  truth,  let  them  tell  you  over 
their  own  signatures — 

l._Why  they  sold  their  $35,000,000 
of  stock  ? 

"2. — Why  they  withdrew  this  vast 
sum  and  ceased  to  give  the  company 
their  financial  support? 

"3. — Why  they  failed  to  turn  into  the 
company  the  great  copper  mines  whicJj 
they  took  for  themselves? 

"4. — Why  they  turned  into  their  Kevi- 
necott  Copper  Co.  their  stock  holdings 
in  the  Utah  Copper  Co.,  and  cauaed 
the  American  Smelting  &  Refining  Co. 
to  buy  their  less  desirable  mines  and 
pay   them   $22,000,000   therefor? 

"5. — Why  they  caused  a  mortgage  of 
$31,000,000  to  be  placed  ahead  of  your 
preferred  and  common  stocks  in  order 
to  retire  an  inferior  stock  of  a  sub- 
sidiary corporation? 

"6. — Why  the  quick  assets  of  the 
company  per  $100  of  capitalization 
have  not  increased  in  fourteen  years? 

"7. — Why  the  common  stock  has 
failed  to  receive  more  than  an  average 
of  4 J  per  cent? 

"8. — Why  the  Guggenheim  Brothers 
took  over  the  copper  selling  agencies 
which  had  netted  the  company  more 
than  $10,000,000  in  eight  years? 

"9. — Why  the  stocks  of  the  company 
are  selling  today  below  the  level  of 
twenty  years  ago,  when  they  first  en- 
tered 'Smelters'  and  after  twenty  years 
of  Guggenheim  management? 

"10. — Why  according  to  latest  record 
furnished  us  they  own  in  their  own 
names  no  more  than  324  shares  out  of 
1,100,000  shares  outstanding,  and  still 
insist  upon  dominating  the  company? 

"11. — Why  they  have  failed  for  years 
to  allow  representative  stockholders  to 
be  elected  to  the  directorate? 

"12. — Why  they  carry  stock  in  the 
names  of  brokers  and  other  individuals 
instead  of  in  their  own  names? 

"13. — Why  they  address  you  in  the 
names  of  other  people,  and  anony- 
mously through  nev/spapers  and  mag- 
azines? 

"See  how  these  vital  questions  are 
discussed  or  answered  in  the  forthcom- 
ing series  or  articles  inspired  but  not 
vouched  for  by  them  with  their  own 
signatures! 

"Respectfully, 

"Karl  Eilebs." 


Tax  on  lion  Ore  Royalties 
Proposed 

Another  mctl  od  of  taxation  to  derive 
money  from  the  iron  ore  mined  in  Min- 
nesota has  benn  recommended  by  the 
House  Committee  on  Taxes  of  the  Min- 
nesota Legisljiture.  This  bill  as  pre- 
sented would  tax  royalties  on  iron  ore 
on  a  basis  of  5  per  cent.  Many  argu- 
ments have  l/een  presented  against  the 
bill. 


A  Letter  From  Rio  Janeiro 

Market    for    Iron    and    Steel    Small    in 
Brazil — Export  Situation  Bad — Re- 
fusal of  Merchants  To  Accept 
Shipments  Has  Injured 
Credit  Greatly 

By  Mark  R.  Lamb 

Statistics  show  that  the  consumption 
of  iron  and  steel  in  Brazil  is  approxi- 
mately equal  to  that  of  Los  Angeles 
County,  California.  Nevertheless,  it  is 
proposed  to  build  blast  furnaces,  plate 
and  bar  mills,  equipment  for  the  manu- 
facture of  bars,  tin  plate,  structural 
steel,  rails,  and  in  fact,  everything  that 
Brazil  consumes  in  the  way  of  iron  and 
steel.  The  smallest  practical  plant  for 
the  manufacture  of  any  of  these  items 
would  produce  in  one  day  sufficient  for 
Brazil  for  the  year. 

Manganese  and  Brazil  go  together. 
A  walk  along  the  docks  at  Rio  will 
show  important  quantites  awaiting 
shipment.  One  lot  is  warehoused  in 
the  customs  house.  It  has  been  in  stor- 
age since  the  beginning  of  the  war, 
when  Brazil  took  over  the  German 
ships,  first  unloading  them.  It  has 
taken  a  great  faith  on  the  part  of  the 
owners  of  this  manganese  to  continue 
paying  storage,  as  such  charges  in- 
crease seriously  after  the  first  month. 
They  are  now  paying  the  tidy  sum  of 
5,000,000  reys  per  month  on  4,000  tons. 

Diamonds  are  offered  the  innocent 
traveler  in  Brazil  with  the  tempting 
bait  that  it  is  easy  to  smuggle  them 
back  into  the  States  with  a  sure  profit, 
since  prices  there  are  higher  on  account 
of  the  heavy  import  duty.  For  the 
ordinary  buyer,  prices  are  no  lower  in 
Rio  than  in  New  York.  Besides  this, 
the  unknown  seller  must  be  terribly 
tempted  to  exploit  the  ignorance  of  the 
buyer.  It  is  surprising  what  bargain 
hunters  will  buy,  thinking  they  are 
getting  diamonds.  These  innocents  will 
proudly  hand  you  their  latest  purchase 
for  approval,  and  when  it  is  actually  a 
diamond  it  is  frequently  off  color  and 
chipped  or  else  flawed.  The  defects, 
though  plainly  visible  to  the  naked  eye, 
are  for  some  reason  invisible  to  ordi- 
nary people,  who  consider  themselves 
incapable  of  passing  even  a  superficial 
judgment  on  the  mechanical  condition 
of  the  gem.  It  would  be  a  crime  to 
undeceive  them,  even  if  one  of  them 
was  a  famous  mining  engineer! 

Diamond  Fields  Peculiarly  Situated 

The  diamond  mines  are  not  far  from 
here  by  train,  but  Rio  is  a  very  long 
way  from  the  mines  on  foot,  over  woods 
and  jungle  and  swamps.  The  bravest 
Brazilian  will  not  attempt  it.  This 
peculiarity  of  being  nearer  in  one 
direction  than  in  the  other  is  of  con- 
siderable importance  and  use  to  the 
port  authorities.  After  a  sailor  man  of 
any  nationality  becomes  known  as  a 
confirmed  and  incurable  beachcomber, 
the  authorities  are  likely  to  become  so 
exasperated  with  him  that  they  take 
extreme  measures.  These  consist  of 
giving  him  a  free  ride  on  the  train  to 
the  diamond  mines,  where  he  can  easily 
(and  necessarily,   if  he  wishes   to   con- 
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tinue  to  eat)  secure  a  job.  This  job 
does  not  pay  particularly  well,  and 
liquor  is  easily  obtainable,  so  that  it 
is  a  long,  long  time  before  our  hero 
saves  enough  for  his  fare  to  the  port. 
He  not  infrequently  decides  to  stay,  and 
at  least  temporarily  improve  the  race. 
A  similar  incident  happens  in  the 
routine  of  running  ships  out  of  Rio. 
Recently  one  steamer  carried  a  number 
of  unintroduced  passengers,  namely, 
forty-two  stowaways.  It  can  be  im- 
agined that  the  mate  was  angry,  as  it 
meant  demoralization  of  his  crew,  and 
there  was  not  nearly  enough  work  for 
all  of  them.  Besides,  it  was  necessary 
to  feed  them  more  or  less,  up  and  back, 
as  only  American  stowaways  are  per- 
mitted ashore  in  New  York.  Cape  Frio 
is  some  distance  north  of  Rio.  It  seems 
close  when  the  journey  is  made  on  the 
ship,  but  to  be  put  off  in  a  row  boat  to 
walk  back  is  extremely  disconcerting 
and  quite  invariably  results  in  strong 
protests. 

Unemployment  Appearing 
IN  Some  Parts 

Owing  to  the  reduction  in  the  mar- 
ket values  of  many  of  the  products  of 
Brazil,  unemployment  is  making  its 
appearance,  and  has  resulted  in  an  im- 
portant increase  in  the  production  of 
gold,  black  diamonds,  borts  and  the 
gem  stones.  The  production  of  the 
latter  is  of  course  negligible  as  com- 
pared to  that  of  South  Africa,  but 
nevertheless  constitutes  an  important 
element  in  the  economic  life  of  Brazil. 

We  hear  strange  tales  here  of  the 
-American  paper  money  being  at  a 
premium  in  B.  A.  It  i.s  said  that  the 
officers  of  the  ships  are  employing  their 
capital  very  profitably,  turning  it  over 
every  trip  with  a  profit  of  from  5  to 
10  per  cent.  It  is  prohibited  to  export 
anything  but  very  small  quantities  of 
gold,  yet  it  is  at  a  discount — probably 
for  that  reason.  If  it  is  really  true, 
you  may  cable  your  remittance  and  I 
will  go  fifty-fifty  with  you  on  the 
profit.  Sounds  like  Ponzi,  doesn't  it? 
Will  have  more  of  this  to  tell  you 
from  Buenos  Aires. 

Export  Situation  Bad  and  Credit 
Ratings  Damaged 

The  docks  here  at  Rio  are  running 
over  with  merchandise  shipped  in  from 
all  parts  of  the  world,  much  of  it 
refused  by  the  buyer,  delivery  of  much 
of  it  refused  by  the  seller.  It  is  not 
fair  to  generalize  regarding  the  situa- 
tion, though  it  is  possible  to  say  "as 
between  North  and  South  America,  the 
former  has  not  acted  correctly:  and  as 
between  American  exporter  and  Rio 
buyer  the  latter  has  not  acted  cor- 
rectly." Kach  case  must  be  decided 
upon  its  merits,  and  it  is  for  this  reason 
that  many  houses  here  which  formerly 
enjoyed  the  highest  credit  rating  are 
going  to  have  very  black  marks  against 
their  names.  The  excuse  for  non- 
acceptance  is  low  prices  and  bad  ex- 
change rati'.  These  arc  not  of  the 
Klightest  value  as  reasons  for  refusing 
to  pay,  unless  we  are  to  have  ii  mw 
"ystem  of  business  morality.     The  bank 


managers  and  the  managers  for  Dun 
and  Bradstreet  are  emphatic  in  saying 
that  the  credit  of  a  firm  will  hereafter 
be  judged  exactly  the  same  as  hereto- 
fore. All  credit  information  from 
whatsoever  source  is  now  prefaced  by 
the  statement,  "That  information  is  two 
months  old — too  old  to  be  of  any  serv- 
ice except  as  a  general  guide." 

It  is  not  possible  for  an  exporter  to 
force  a  shipment  on  a  i-eluctant  buyer 
unless  the  former  has  been  extremely 
fortunate,  and  has  such  a  clear  case, 
with  all  stipulations  in  writing,  that 
there  is  no  escape  for  the  buyer.  The 
Chamber  of  Commerce  is  doing  a  great 
work  in  making  settlements.  Curiously 
enough,  the  best  of  its  work  results, 
not  from  arbitrations,  but  rather  from 
settlements  made  before  that  point  is 
reached. 

The  banks  of  all  nationalities  are 
doing  a  very  good  work  in  constantly 
calling  attention  to  the  fact  that  credit 
ratings  are  often  injured  much  more 
than  the  value  of  the  shipment  in  dis- 
pute. They  are  firm  regarding  re- 
newals, some  going  so  far  as  to  refuse 
a  renewal  unless  the  acceptee  of  the 
draft  first  deposit  the  value  of  the  draft 
in  milreis  at  the  exchange  of  the  day, 
the  balance  or  difference  either  way,  at 
due  date,  to  be  adjusted  according  to 
how  exchange  has  varied. 

Equipment  of  English  Make  in 
Evidence 

All  the  equipment  on  the  docks  here 
is  of  English  make.  There  are  scores 
of  cranes  of  light  capacity  and  long 
reach,  which  can  discharge  from  ship 
or  lighter  to  the  platform  of  the  ware- 
house. The  equipment  is  light  through- 
out— light  locomotives,  small  cars  of 
the  European  pattern  with  four  wheels 
and  light  enough  to  be  pushed  by  one 
man.  The  negro  porters  work  with 
extreme  economy  of  effort,  but  in  their 
place  on  these  '  hot  days  so  would 
anyone  work. 

There  are  forty  ships  waiting  their 
turn  to  reach  the  dock  or  to  secure 
lighters  for  unloading.  These  freight- 
ers cannot  afl^ord  a  dock  of  their  own, 
so  are  compelled   to  wait. 

The  strange  point  about  the  entire 
export  situation  is  the  fact  that  the 
larger  the  exporter,  the  worse  he  is 
hit.  The  most  fortunate,  both  among 
importers  and  exporters,  are  those 
whose  ratings  were  low,  who  had  few 
connections  abroad  or  who  were  too 
conservative  (or  afraid)  to  take  risks 
of  any  kind,  and  who  confined  their 
operations  to  orders  based  on  letters 
of  credit.  If  they  continue  this  prac- 
tice, Ihcy  will  be  wise.  It  will  be  a 
long.  long,  long  time  before  it  will  be 
safe  to  irive  sixty  days  to  Brazilian 
importers  cii,  nioHae,  and  if  will  take 
many  more  months  of  bankruptcies  to 
prepare  the  list  of  acceptable  credit 
customers.  It  is  much  better  to  close 
the  oflice,  play  golf  and  live  on  capital, 
than  to  ilistribute  capital  as  loans  to 
insolvent    merchants. 

Long  live  the  export  business,  but 
only  the  nice,  clean,  letter-of-credit  ex- 
port busineHH. 


Idaho   Mining   Association   Meets 
Wants  Tariff  Protection  for   Lead  and 
Zinc — Would  Repeal  640-Acre 
Homestead  Law 

At  the  recent  annual  meeting  of  the 
Idaho  Mining  Association  at  Boise  a 
resolution  was  adopted  favoring  the 
repeal  of  the  640-acre  homestead  law 
for  the  reason  that  in  its  operation 
land  that  is  chiefly  valuable  for  min- 
eral is  taken  up  and  patented,  and  it 
not  infrequently  happens  that  mineral 
locations  under  development  are  in- 
cluded in  these  enlarged  homestead 
entries,  since  no  record  of  mining  lo- 
cations is  required  in  the  government 
land  offices.  The  executive  commit- 
tee was  authorized  to  employ  counsel 
and  contest  the  validity  of  the  law. 

The  advance  in  railroad  rates  was 
condemned  and  mine  operators  and 
railroad  companies  were  urged  to  get 
together  and  adjust  rates  on  a  basis 
that  would  insure  a  continuation  of 
mining  operations. 

The  association  declared  in  favor  of 
:>  tariff  rate  of  2c.  per  lb.  on  imported 
lead  in  all  forms  and  a  duty  on  zinc 
in  accordance  with  the  recommenda- 
tion of  the  .American  Zinc  Institute. 

Among  other  resolutions  adopted  was 
one  in  favor  of  the  McFadden  Gold 
Bonus  Bill  and  calling  on  the  Idaho 
delegation  in  Congress  to  support  it. 
making  Sept.  1  the  end  of  the  year  as 
far  as  assessment  work  on  mining 
claims  is  concerned;  providing  for  dis- 
playing in  the  capitol  building  the  min- 
ing exhibit  of  Idaho  that  was  shown 
at  the  Panama-Pacific  exposition;  call- 
ing upon  the  legislature  for  a  continu- 
ance of  support  of  the  state  bureau  of 
mines  and  geology;  urging  the  legis- 
lature to  raise  the  salary  of  the  mine 
inspector  of  the  State  of  Idaho  to  $3,000 
and  make  more  liberal  allowances  for 
the  maintenance  of  his  office. 

The  old  officers  were  re-elected  as 
follows:  Jerome  J.  Day,  of  Wallace, 
president;  ,1.  B.  Eldridge,  of  Boise,  vice- 
president;  Ravenel  Macbeth,  of  Mackey. 
secretary  and  treasurer. 


Salt  Lake-San  Francisco  Rale 
Hearing  in  Progress 

The  hearing  before  the  Interstate 
Commerce  Commission  in  regard  to  the 
reasonableness  of  the  rate  of  $6.,'i0  a 
ton  recently  granted  by  the  Western 
Pacific  railroad  from  3alt  Lake  to  San 
Francisco  is  being  watched  witli  inter- 
est by  Salt  Lake  mining  and  smelting 
men.  Copper  producers  of  .>^n!^  Lake 
City  and  vicinity  were  recently  cross- 
examined  to  show  the  rate  was  both 
reasonable  and  remunerative  to  the 
carrier.  By  shipping  to  .''an  Fr.inciseo 
and  from  there  via  the  Panama  Canal 
to  the  refineries  at  Perth  .Amlwy  and 
Baltimore.  Md..  a  .saving  in  freight  can 
be  made. 

Cerro  de  Pasco  produced  4.086.000  lb. 
copper  in  .Tanuary.  ns  compared  with 
4.2.''>8.000  in   December. 

Old  Dominion  pro.luced  C.fifi.'S.OOO  lb. 
copper  in  .January  against  2.822,000  In 
December. 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Tariflf  on  Cyanide  Vigorously 
Opposed 

Would  Cause  Further   Loss  to  Produc- 
ers of  Gold  and  Silver  Ores  Re- 
quiring   This    Chemical 

Application  by  the  Roessler  &  Hass- 
lacher  Chemical  Co.  for  a  tariff  of  33J 
per  cent  ad  valorem  on  cyanide  has 
brought  out  the  most  determined  oppo- 
sition to  any  such  proposal.  It  is  de- 
clared that  such  a  rate  of  duty  will 
give  a  monopoly  to  this  company  and 
will  place  a  great  burden  on  the  min- 
ing industry. 

It  was  pointed  out  to  the  committee 
that  the  great  development  in  the  ex- 
traction of  gold  and  silver  from  their 
ores  has  come  by  the  use  of  cyanide. 
It  was  declared  that  it  has  made  pos- 
sible the  profitable  working  of  low- 
grade  ores  and  the  creation  of  a  great 
industry  that  had  not  existed  until  this 
method  of  recovering  increased  per- 
centages of  gold  and  silver  had  been 
devised.  Prior  to  1917,  it  was  alleged 
that  the  mining  industry  in  the  United 
States  "was  at  the  mercy  of  a  great 
foreign  combination  originating  in 
Germany."  In  that  year,  competition 
was  undertaken  by  another  company 
operating  plants  at  Niagara  Falls, 
Ont.,  and  at  Warners,  N.  J.  It  was 
declared  that  this  competition  has  saved 
the  mining  industry  large  sums. 

Attention  was  called  to  the  fact  that 
cheap  cyanide  is  of  the  greatest  im- 
portance, especially  at  this  time  when 
gold  and  silver  mining  is  in  a  pre- 
carious condition.  In  the  Tonopah  dis- 
trict, it  was  stated,  2i  lb.  of  cyanide 
extracts  1.5  oz.  of  metal  in  the  aver- 
age ton  of  ore.  It  was  pointed  out 
to  the  committee  that  20,000  men  are 
employed  in  gold  and  silver  production, 
where  the  cyanide  method  of  recovery 
is  in  use.  These  men,  as  well  as  em- 
ployees of  allied  industries  would  be 
adversely  affetled  were  there  to  be  any 
further  decline  in  gold  and  silver  min- 
ing. Such  a  condition  certainly  would 
result,  it  was  declared,  if  this  high  rate 
of  duty  were  enacted  into  law.  Should 
the  Payne-Aldrich  tariff  bill  be  re- 
enacted,  as  now  seems  yiosaible,  sodium 
cyanide  would  be  on  the  free  list,  but 
cyanide  of  potassium  would  be  dutiable 
at  25  per  cent  ad  valorem.  Each  is  on 
the  free  list  in  the  existing  (Under- 
wood)   tariff  act. 


More  Liberal  War  Minerals  Bill 

Passed  by  Senate 

House   Unlikely    To    Consider    Measure 

— As  Precedent,  May  Be  Helpful  at 

Extra  Session 

The  Senate  on  Feb.  24  passed  a  bill 
which  would  make  possible  a  more  lib- 
eral interpretation  of  the  "request  or 
demand"  feature  of  the  War  Minerals 
Relief  Act.  Befox-e  passing  the  bill  the 
Senate  eliminated  a  provision  that  the 
law  "shall  be  liberally  interpreted." 
Senator  Smoot  contended  that  there  is 
only  one  way  to  interpret  the  law  and 
that  is  to  interpret  it  correctly. 

The  bill,  as  passed  by  the  Senate, 
provides  that  claims  will  be  considered 
whenever  a  personal,  written  or  pub- 
lished request  or  demand  originated  in 
the  Government. 

Since  there  is  not  one  chance  in  a 
thousand  of  securing  action  on  the  bill 
by  the  House  the  Senate's  action  in 
this  respect  will  have  no  influence  on 
the  existing  war  minerals  relief  sit- 
uation, although  it  constitutes  a  prec- 
edent which  will  be  helpful  if  new 
legislation  along  this  line  is  acted  upon 
during  the  extra  session. 


During  .January  the  Geological  Sur- 
vey reported  upon  the  geological  struc- 
ture involved  in  42G  applications  for 
prospecting  permits  unrler  the  oil  sec- 
tions of  the  Mineral  Land  Leasing  bill. 
This  brings  the  number  of  these  re- 
ports rendered  since  July  1,  1920,  to 
more  than  .3,600. 


Tungsten  Tariff  Measure  Fails 

Senator  Henderson,  of  Nevada,  made 
an  unsuccessful  effort  on  Feb.  24,  to 
take  up  the  bill  providing  increased 
duties  on  tungsten.  The  Senate  quickly 
passed  the  measure  over,  however, 
when  Senator  Thomas,  of  Colorado, 
stated  that  he  was  prepared  to  speak 
in  opposition  to  the  bill  throughout  the 
remaining  time  of  the  session. 


Urges  Development  of  Potash 
Industry 

Development  of  a  domestic  potash 
industry  is  recommended  strongly  in  a 
communication  to  the  Senate  by  the 
Chief  of  the  Bureau  of  Soils.  It  is 
pointed  out  that  during  1920  there 
were  large  imports  of  potash. 


Few  Bids  for  Government's  Brass 

The  Director  of  Sales  is  having  great 
difficulty  in  securing  a  purchaser  for 
the  48,000,000  lb.  of  brass  cartridge 
cases  which  the  War  Department  has 
declared  surplus.  Only  four  bids  were 
received  at  the  last  attempt  to  find  a 
purchaser,  and  one  of  those  did  not 
comply  with  the  regulations  and  was 
thrown  out.  The  high  bidder  was  the 
Hess  Briggs  Corporation,  New  York, 
but  that  company  withdrew  its  bid  be- 
fore an  award  was  made.  Bids  by  the 
International  Minerals  &  Metals  Cor- 
poration, of  New  York,  and  the  Stand- 
ard Iron  &  Steel  Co.,  of  New  Haven, 
Conn.,  were  rejected  as  being  too  low. 


Attack  on  Baruch  and  Copper  Men 
Arouses  Defenders 

Illinois     Representative's     Extravagant 

Remarks   Elicit   Many   Replies — 

President  Vindicates  Ryan 

There  was  another  outburst  in  the 
House  of  Representatives  last  week 
aimed  at  Bernard  Baruch  and  John  D. 
Ryan,  as  well  as  at  the  copper  pro- 
ducers. Charges,  preferred  by  Repre- 
sentative Mason  of  Illinois,  were 
couched  in  sensational  phrases  and 
many  extravagant  allegations  were 
made.  When  called  upon  for  proof, 
Mr.  Mason  said  that  the  proof  of  Mr. 
Bai-ueh's  wrongdoing  was  his  own  con- 
duct. 

President  Wilson  flatly  denied  the 
charges  made  by  Representative  Mason. 
In  a  letter  to  Representative  Garrett  He 
branded  them  as  "utterly  foolish."  He 
said: 

"There  was  not  a  suggestion  of  scan- 
dal connected  with  either  of  these  gen- 
tlemen in  any  of  the  war  activities  in 
which  they  played  so  important  a  part, 
and  I  wish,  before  the  closing  days  of 
this  administration,  again  to  say  how 
admirably  they  served  the  needs  of  the 
nation  and  how  unselfishly  they  devoted 
their  fine  talents  to  the  Government  in 
every  crisis  which  faced  us  during  the 
critical  days  of  the  war. 

"As  a  matter  of  fact,  Bernard  M. 
Baruch  and  John  D.  Ryan,  whose  names 
have  been  linked  with  irresponsible  gos- 
sip in  connection  with  the  fixing  of  the 
price  of  copper,  had  nothing  whatever 
to  do  with  the  price  fixing  negotiations, 
which  finally  resulted  in  the  statement 
I  made  fixing  the  price,  either  at  the 
time  the  price  was  fixed,  or  subsequent 
thereto. 

"Judge  Lovett  acted  as  chairman  of 
the  committee  which  considered  the 
first  price  fixing  of  copper,  and  after 
due  consideration  recommended  to  the 
President,  in  September,  1917,  that  he 
had  fixed  the  price  at  23Jc.  per  pound 
on  condition  that  the  wages  of  the  em- 
ployees of  the  copper  producing  com- 
panies should  not  be  reduced  below  the 
then  prevailing  price,  which  was  based 
on  27-cent  copper. 

"A  year  later  a  readjustment  of  the 
price  was  made  necessary  by  an  in- 
crease in  the  railroad  rates  and  costs 
of  supplies,  and  after  negotiations 
which  extended  over  many  months  a 
further  increase  was  recommended  by 
R()l)erl  S.  Brooking,  chairman  of  the 
War  Industries  Board.  Neither  Mr. 
Baruch  nor  Mr.  Ryan  had  any  part  in 
these  negotiations,  which  resulted  in 
the  fixing  of  the  price  announced  by 
me." 

The  discussion  led  Representative 
(iiirrelt  of  Tennes.see  to  say: 

"The   proof   shows  that   Mr.    Baruch 
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did  bring  about  an  arrangement  where- 
by there  was  purchased  for  the  Navy 
and  War  Departments  45,000,000  lb. 
of  copper,  at  16ic.  per  lb.,  the  average 
-price  for  the  last  ten  years,  when  in 
the  markets  of  the  world  and  the 
United  States  copper  was  selling  at 
from  26  to  33c.  a  pound;  and  that  was 
all  he  did." 

This  remark  brought  forth  pro- 
longed applause. 

The  attack  on  Mr.  Baruch  in  the 
House  led  Senator  Thomas,  of  Colo- 
rado, to  go  exhaustively  into  the  de- 
fense of  Mr.  Baruch  and  Mr.  Ryan  in 
an  address  on  the  floor  of  the  Senate. 
A  bit  of  unwritten  history  was  brought 
out  by  Senator  Thomas,  when  he  said: 

"It  so  happened,  Mr.  President,  that 
in  1917  my  attention  was  drawn  to  an 


agreement  which  had  been  entered  into 
between  Mr.  Baruch,  as  chairman  of 
the  War  Industries  Board,  and  repre- 
sentatives of  the  copper  industry  of 
America,  some  time  during  the  early 
summer  of  1917,  which  fixed  the  price 
for  Government  consumption  at  16ic. 
per  lb.,  as  against  the  then  prevailing 
rate  of  over  26c.  per  lb. 

"That  arrangement,  while  beneficial 
to  the  Government,  which  had  become 
the  great  consumer,  threatened  to 
close  a  number  of  small  mining  con- 
cerns which  were  making  a  small  profit 
at  the  prevailing  price,  owing  to  the 
enormous  increase  in  the  cost  of  pro- 
duction. One  of  those  mines  was  situ- 
ated in  the  State  of  Utah,  and,  being 
requested  by  Mr.  Smoot,  the  senior 
Senator  from  that  state,  to  accompany 


him,  we  interviewed  Mr.  Baruch,  calling 
his  attention  to  this  drastic  consequence 
of  the  fixation  of  that  price  for  copper. 
"A  few  great  companies  would  profit, 
not  unduly,  but  profit  considerably, 
under  that  arrangement,  while  a  num- 
ber of  small  concerns  would  necessarily 
go  to  the  wall,  and  it  was  that  condi- 
tion, Mr.  President,  quite  as  much  as 
any  other,  which  resulted  in  a  subse- 
quent elevation  of  the  price  to  a  point 
under  which  the  smaller  producer  could 
exist.  The  Senator  from  Utah,  well 
posted  regarding  the  industry,  laid  the 
facts  and  figures  before  the  chairman, 
who  reluctantly  acknowledged  their 
correctness.  As  a  matter  of  course,  he 
could  not  establish  one  price  for  the 
large  and  another  price  for  the  small 
producers." 


News  by  Mining  Districts 


AUSTRALIA 

Base  .Metal  Industry  of  Commonwealth 
Hard  Hit 

Melbourne  —  The  Australian  base 
metal  industry  has  been  hard  hit  by 
recent  falling  markets  and  a  total  or 
partial  cessation  of  operations  is  gen- 
eral. The  Hampden-Cloncurry  company, 
in  Queensland,  has  closed  dowTi  the  Mc- 
Gregor group  of  mines,  which  are  too 
low  grade  to  be  worked  profitably  at 
present  prices.  Operations  at  other 
mines  have  temporarily  ceased  with  the 
exception  of  a  little  development  work. 
The  Broken  Hill  Associated  Smelters  at 
Port  Pirie,  South  Australia,  have  closed 
down  and  it  seems  inevitable  that  the 
Wallaroo  &  Moonta  Mining  &  Smelting 
Co.  will  follow  suit. 

The  position  in  Victoria  and  South 
Australia  is  aggravated  by  the  strike  of 
marine  stewards  which  is  preventing 
the  transport  of  New  South  Wales  coal 
to  these  states.  The  Victorian  situation 
is  made  worse  by  the  fact  that  the 
state  black  coal  mine  at  Wonthaggi  and 
the  brown  coal  mine  at  Morwell  are 
closed  down,  the  men  being  on  strike  in 
consequence  of  the  State  government'.^ 
refusal  to  accept  the  award  of  the 
nibble  tribunal  appointed  by  the  Prime 
Minister,  Mr.  Hughes,  under  the  Indus- 
trial Peace  Act,  one  of  his  i-ecent 
hobbies.  The  general  opinion  is  that 
if  Mr.  Hughes  persists  in  interfering 
between  employers  and  employees  Aus- 
tralia is  likely  to  lose  her  present 
statu.s  ns  "n  land  wherein  industrial 
peace  .sometimes  breaks  out"  and  be- 
come a  centiT  of  perpetual  .strife. 

Ta.smnnin 

Klwtrolylic   Zinc   Co.'.s   Test   Plant 
Shut  Down 

RJKdon— Thf  Kl.rlrnlylic  Zinc  Co.  of 
AuRtniliisin,  Lui.,  which  had  inti'nded 
to  continue  running  itii  10-ton  plant  un- 
til   the   larger  oni'   wax   ready   to   begin 


operations,  has  been  nonplussed  by  the 
metal  market  slump  and  ceased  pro- 
ductive operations  temporarily  at  the 
end  of  the  year. 

Construction  of  the  large  plant  will 
continue  without  material  alteration, 
and  the  board  of  directors  has  author- 
ized the  management  at  Risdon  to  con- 
fer with  the  co-operative  council  and 
the  works'  committee  to  obtain  their 
views  as  to  the  distribution  of  employ- 
ment, particularly  as  affecting  em- 
ployees with  dependents  and  those  of 
long  service  with  the  company. 

The  first  half  of  the  large  plant  will 
be  completed  before  the  end  of  1921. 
The  start-up  of  operations  on  this  unit 
is  necessarily  dependent  upon  the  com- 
pletion by  the  hydro-electric  depart- 
ment of  construction  work  at  the  Great 
Lake,  the  Ouse,  and  Waddamana,  to 
enable  that  department  to  deliver  at 
that  date  the  1.^,000  hp.  which  is  part 
of  the  35,000  hp.  contracted  for  with  the 
Tasmanian  government. 

Queensland 

Government  To  Market  Sapphire  Output 

in   Kurope  To  Stabilize  This  Industry 

■ — (Jold  Output  Drops 

Fxit,!    iMir   SprHal   I'orrr st,nn,lrnt 

Brisbane,  Jan.  25 — With  a  view,  if 
possible,  to  stabilizing  the  sapphire  min- 
ing industry  of  Queensland,  the  Gov- 
ernment has  entered  into  an  agreement 
with  Rubin  Brothers,  of  Bombay,  Paris, 
London,  and  elsewhere,  for  the  market- 
ing of  the  gems  in  Europe.  The  inten- 
tion is  for  the  tiovernmi  nt  to  secure 
the  whole  of  the  output  (except  fancy 
stones)  of  the  .Anakie  sapphire  mines, 
advance  to  the  minerr.  75  per  cent  of 
that  output  based  on  the  estimate  of  a 
grader  on  the  field,  and  then  sell 
through  Kubin  Brothers,  who  are  to  get 
a  commission  of  5  per  cent,  paying  the 
minors  the  balance  of  the  purchase 
money,  less  charges,  when  the  gems  are 
sold.     That  firm  is.  in  the  first  instance. 


to  provide  the  money  for  the  advpnces. 
The  ups  and  downs  of  the  market  have 
in  the  past  seriously  affected  the  in- 
dustry. For  instance,  things  were  very 
prosperous  on,  the  field  at  che  beginning 
of  last  year,  but  a  few  months  later 
prices  went  dowTi  and  many  left  the 
district.  It  is  hoped  that  the  new 
arrangement  will  lead  to  their  return, 
and  that  the  mining  community  thei-e 
will  in  future  become  more  settled  and 
prosperous. 

Official  returns  of  the  gold  yield  of 
Queensland  for  1920  are  not  yet  com- 
plete, but  approximately  the  output  is 
given  as  114,180  oz.,  valued  at  £485,000 
— a  decrease,  when  compared  with  like 
returns  for  1919,  available  at  this  time 
last  year,  of  6,700  oz. 

The  Bamford  State  Battery  is  now  at 
work,  treating  tin  only. 

The  Wonbah  molybdenite  mine,  de- 
scribed by  a  Queensland  government 
geologist,  J.  H.  Reid,  in  Engineering 
and  Mining  Journal  for  Nov.  13,  1920,  p. 
947,  has  been  closed  down  for  several 
months,  owing  to  the  low  market  price 
for  the  metal.  Mr.  Reid  said  the  mine 
is  not  only  of  extreme  geological  inter- 
est but  is  the  premier  molybdenite 
mine  in  Queensland  and  apparently  also 
in  Australia.  It  will  therefore  no 
doubt  be  reopened  when  prices  again 
improve. 

CANADA 


British   Columbia 

Trail — During  the  week  ended  Feb. 
21  the  Consolidated  smelter  received 
8.565  tons  of  ore  from  the  company's 
mines.  95  from  tho  Horn  Silver  at 
Similkaniecn  and  5  tons  from  the  Nip 
&  Tuck  at  Sandon. 

Sandon  —  Although  the  Silversmith 
mine  is  in  excellent  shnpr  to  start  pro- 
duction, the  managonii'nt  docs  not 
evince  any  intention  of  begii\ning  mill- 
ing operations  soon.  If  is  hinted,  in- 
stead, that   the  force,  which  now  num- 
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bevs   between   30   and   40   men,  may  be  to    provide    a    mining    and    metallurgi- 

further  reduced.  cal  experimenting  station  at  the  min- 

The    Dunsmuir    estate,    owning    the  ing  building  of  the  University  of  Cali- 

Noble   Five   group,   has   taken   up   the  fornia  as  well  as  an  appropriation  of 

bond   held    on   a   number   of   adjoining  $20,000  for  the  purpose.     This  bill   is 

claims,  the  option  being  secured  by  the  like    many    of    a    similar    nature.      It 

late   James   Dunsmuir   over  two   years  promises  an  elaborate  campaign  of  re- 

ago  from  the  Harris  &  Kelly  interests,  search   in   the  mining  industry.     If  it 

Operations  at  the  Noble  Five  mine  and  goes   through,  the   mining   industry  of 

mill    will    not    be    resumed    yet,    it    is  California    will    be    more    than    amply 

stated,  and  it  is  believed  that  an  effort  served  by  the  State  Mining  Bureau,  the 

will  be  made  by  the  Dunsmuir  interests  U.  S.  Bureau  of  Mines  and  the  U.  S. 

to  dispose  of  the  entire   property,  in-  Geological  Survey,  and  the  new  labora- 

cluding  the  additional  ground  acquired  tory. 

under  bond.  Assembly  Bill  No.  1116  is  an  act  to 

Alamo  -   Clarence   Cunningham   re-  provide  for  the  organization  and   gov- 

turned  recently  from  New  York,  where  ern-^f*  °5  ">^"'"?  .dj^"™*^  ^"d  ^o  pro- 

,       .               I  J  i     V,                     J   „„»,;+„ I  vide  for  the  acquisition  or  construction 

he   IS  reported  to  have  secured  capital  '  ,               ^  ^-             i.         ^            i.  j- 

t           jj-i-       1      J       1             t     „*     (-i,^  of  transportation  systems  for  such  dis- 

for     additional     development     of     the  "'^.           ^                   -^      ..        .       .,       . 

tricts.      Tlie    bill    provides    for   the   in- 


Queen  Bess  mine  and  other  properties 
in  which  he  is  interested. 

MEXICO 

Hidalgo 

Engineers      Investigating     Failure     of 
Xotol  Dam  Said  To  Have  Reported 

Pachuca — The  committee  of  engi- 
neers commissioned  to  investigate  the 
cause  of  the  breaking  of  the  Xotol  dam 
here    on    Jan.    19    have    rendered    their 


coi'poration  of  a  mining  district  with 
power  to  purchase,  construct  and  oper- 
ate railroads,  pipe  lines  and  other 
means  of  transport.  This  is  an  elabo- 
rate and  impractical  plan  as  it  presup- 
poses a  degree  of  co-operation  of  politi- 
cal and  commercial  agencies  that  will 
be  almost  impossible  to  attain. 

Senate  Bill  No.  922  is  a  bill  to  re- 
serve all  minerals  in  state  lands  and  to 
provide  for  classification,  the  granting 
^     ,^  .,    ,.  .,  ...^     „     ^,       of  permits  and  leases  to  prospect  and 

report,  attributing  responsibility  for  the    ^^^  royalties  to  be  paid.     This  legisla- 
catastrophe  to  carelessness  on  the  part    ^.^^  .^  ^^^.^^^  ^^  ^^^^^  ^^^^  ^^^  p^^. 


of  the  Maravillas  Mining  Co.,  according 
to  reports  from  Mexico  City. 

Coahuila 
Torreon — Louis  de  la  Mora  and  asso- 


eral  leasing  law  and  is  distinctly  ex- 
perimental. 

Assembly  Bill   No.   1102   provides  an 
appropriation    of   $30,000   for   the   con- 


ciates     have     denounced     a     group     of  struction    renewal  and  repair  of  works 

twenty  pertenencias  to  be  known  as  the  ^^"^    controlling    debris    resulting    from 

Ampliacion  de  la  Alianza,  in  the  Nazas  """^g    operations.      It    is    contingent 

district.      Samples    taken   from    several  "P°n   th^   Federal    Government   provid- 


prospect  shafts  which  have  been  sunk  '"&  ^  like  appropriation.  Its  adminis- 
tration would  be  under  the  California 
Debris  Commission. 


along  the  vein  assay  well  in  copper  and 

silver.      Other    copper    mines    of    the 

Nazas  district  are  preparing  to  resume 

after    being    closed    down    for    several        ,    , .  ,  .  ,  ,     , ,      •       j. 

months.   The  ores  from  these  properties     ^  half  for  overtime,  and  double  time  for 


Assembly  Bill  No.  198  would  fix  eight 
hours  as  a  standard  day,  and  time  and 


are  shipped  to  the  Torreon  or  Velardena 
smelters. 

Mining  is  becoming  very  active  in  the 
Ramirez  Mountains  of  the  San  Juan  de 
Guadalupe  district  since  the  Torreon 
smelter  has  blown  in.  The  ores  from 
this  district  run  high  in  silver  and  lead 
with  a  large  percentage  of  lime. 

CAIJFORNIA 
Operators    .More    Optimistic    Over    Im- 
proved Conditions  —  State  Legis- 
'  lature   (.i-ts    Numerous 

Mining  Bills 

San  Francisco — A  greater  abundance 
of  labor  is  acting  like  a  spring  thaw 
upon  a  persistent  snon-  bank  in  dis- 
persing the  chilly  blanket  of  pessimism 
that  has  covered  the  mining  industry 
of  California  for  some  time  past.  In- 
creasing efficiency  is  also  helping  to 
brighten  the  gloom  which  is  being 
gradually    dispelled.      Mining   m(.n    are 


Sunday  labor.  As  the  bill  does  not 
recognize  competitive  conditions  in  in- 
dustry, it  falls  into  the  group  of  unwise 
legislation. 

Assembly  Bill  No.  .501  provides  for 
a  more  general  observance  of  Sunday 
as  a  day  of  rest.  It  would  operate  to 
prevent  operation  of  mines  and  mills 
on  Sunday  and  would  thus  increase 
overhead  charges  in  the  mining  indus- 
try. It  is  not  viewed  with  enthusiasm 
by  operators. 

Jack.son — The  Kennedy  mine  is  un- 
watering  at  a  i-ate  of  .500,000  gal.  per 
day  against  an  inflow  nf  approximately 
75,000  gal.  per  day.  Substantial  pro- 
gress is  being  made. 

At  the  Argonaut  a  cave  between  the 
3,900  and  the  3,700  levels  has  been 
caught  up  and  unwatoring   resumed. 

Central  Eureka  and  Old  Eureka  at 
Sutter  Creek,  the  Fremont  at  Dry  Town 
and  the  Bunker  Hill  at  Amador  City, 
as  well  as  other  properties  are  operat 


getting   a    fresh    grip,   and    the   upturn     ing  good   working  forces  or  preparing 


of  the  industry  is  believed  to  be  here 
Many  bills  of  interest  to  mining  men 
have  been  introduced  in  the  present 
legislature  of  California.  Among  these 
is  Senate  Bill  No.  10,  which  is  intended 


for  increased  activity.  Local  reports 
credit  the  Old  Boston  property  near 
Mokelumne  Hill  with  i)reparations  for 
increasing  milling  capacity  from  2.50  to 
1,000   tons   per  day. 


NEVADA 

Tonopah    Dividend   To   Be   Reorganized 
on   A.ssessable   Basis 

Tonopah — In  the  Tonopah  district  the 
Belmont  is  producing  about  400  tons  of 
ore  per  day,  Tonopah  Extension  230, 
West  End  200,  Tonopah  Mining  200; 
with  a  more  or  less  regular  production 
from  the  Rescue,  California,  North 
Star,  Midway,  and  Montana  amounting 
to  perhaps  75  tons  per  day  more. 

A  lessee  in  the  Montana  Tonopah 
has  recently  cut  what  may  prove  to  be 
an  extensive  body  of  high-grade  ore. 
At  one  point  the  ore  is  12  ft.  wide. 
The  leasing  system,  as  used  in  some  of 
the  mines  of  this  district,  has  proved 
very  remunerative  from  a  company 
viewpoint,  this  being  especially  true 
where  the  veins  are  small  and  mill 
tonnage  hard  to  maintain.  The  Tono- 
pah Extension  has  completed  prelimi- 
nary work  on  the  1,540  station  of  its 
McCane  shaft  and  sinking  has  been 
resumed. 

Divide — The  Tonopah  Divide  com- 
pany reports  no  change  in  the  condi- 
tions in  the  southeast  faces  of  the 
drifts  on  the  800  and  1,000  levels.  De- 
velopments on  upper  levels  are  normal 
and  the  50-ton  daily  ore  shipments  are 
being   maintained. 

The  Tonopah  Dividend,  which  owns 
ground  northwest  of  the  Divide  ore- 
body,  is  to  be  reorganized  on  an  as- 
sessable basis  to  provide  funds  for  fur- 
ther development.  This  is  one  of  the 
few  companies  which  has  been  work- 
ing practically  steady  since  the  discov- 
ery of  the  Divide  district.  The  Knox 
Divide,  which  has  purchased  the  Golden 
State  mine  in  the  Klondike  district,  is 
shipping  about  25  tons  per  day  from 
that  property. 

Pioneer — The  management  of  the 
Consolidated  Mayflower  mine  at  Pioneer 
has  announced  that  milling  will  be  re- 
sumed on  March  1.  There  is  plenty  of 
ore  of  milling  grade  in  both  the  May- 
flower and  Starlight  workings,  with 
good  possibilities  for  high-grade  de- 
velopments. The  Mayflower  shaft  is  to 
be  sunk  to  water  level,  estimated  to 
be  at  about  800  ft.  depth. 

Silverhorn — Weir  Brothers  &  Co.,  of 
New  York,  has  recently  become  heav- 
ily interested  in  the  new  Silverhorn 
district  near  Bristol  and  associated  with 
them  are  a  number  of  New  York  and 
Tonopah  mining  men.  Active  work  is 
now  being  done  by  the  Navada  Silver 
Horn  Mining  Co.,  on  the  big  upstand- 
ing ore  dike,  and  already  a  strike  of 
much  importance  has  been  made  which 
greatly  enlarges  the  profitable  ore 
zone.  At  a  point  a  hundred  feet  to 
the  north  of  the  United  States  Mineral 
on  the  Horn  Silver  No.  1  claim  and 
distant  at  least  150  ft.  from  the  sectors 
recently  sampled  by  T.  H.  France  and 
engineers  representing  the  New  York 
interests,  C.  E.  Blount,  superintendent 
of  the  mine,  discovered  high-grade  sil- 
ver ore.  Sectional  sampling  of  this 
important  discovery  gave  assays  which 
averaged  over  an  area  ten  feet  square, 
32.7  oz.  silver  with  60c.  gold. 
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Pioche  —  Ore  shipments  from  the 
Pioche  district  for  the  week  ended  Feb. 
17  totaled  2,270  tons.  Shippers  were 
as  follows:  Virginia  Louise,  955  tons; 
Prince  Con,  915;  Black  Metals,  150; 
Bristol,  200;  and  Con.  Nevada-Utah, 
50. 

W.  E.  Brodie,  who  recently  secured 
a  lease  on  the  slag  dumps  of  the  two 
old  Pioche  smelters,  shipped  the  first 
car  to  the  American  Smelting  &  Refin- 
ing Co.,  at  Salt  Lake  City,  last  week. 

Shipments  of  silver-lead-zinc  ore 
from  the  Combined  Metals  mine  will 
be  started  immediately. 

Ely — Another  substantial  cut  in  the 
payroll  of  the  Nevada  Consolidated 
Copper  Co.  has  been  made,  and  only 
about  30  per  cent  of  the  men  formerly 
employed  by  the  big  company  are  still 
on  the  payroll.  Operations  at  the 
mines  at  Ruth  and  at  the  mill  and 
smelter  at  McGill  have  been  reduced 
to  a  minimum.  Married  men  have  been 
retained  wherever  possible  and  there 
are  now  hardly  any  single  men  on  the 
payroll. 

Other  mines  in  the  Ely  district  are 
working  on  a  small  scale  and  shipments 
have  practically  ceased. 

IDAHO 
C«eur  d'Alene   District 
Independence  Lead  May  Resume  Opera- 
tions After  Long  Idleness 

Mullan — After  being  idle  several 
years  there  are  indications  that  the 
Independence  Lead  Mines  Co.  will  soon 
be  active.  A  few  men  are  now  en- 
gaged in  retimbering  the  main  tunnel. 
The  Independence  joins  the  Morning 
on  the  east  and  extends  almost  to  the 
Hunter,  presumably  including  one  or 
more  of  the  great  orebodies  which  have 
made  those  mines  productive  for  many 
years.  It  was  acquired  by  the  Stewart 
Mining  Co.  at  the  time  the  late  F. 
August  Heinze  was  the  dominant  fig- 
ure in  the  Stewart.  M.  W.  Bacon,  for- 
merly manager  of  the  Stewart,  is  now 
a  large  stockholder,  as  is  also  Harry 
L.  Day. 

WASHINGTON 
Okanogan     Valley     Power     Co.'s     New 

Plant  Completed,  Assuring  District 
.Vmple  Power  Supply 

Oroville — The  stability  of  the  domes- 
tic silver  market  is  being  reflected  in 
a  renewal  of  mining  activity  in  the 
Oroville-Nighthawk  district  of  north- 
ern Okanogan  County,  Washington. 
The  Okanogan  Valley  Power  Co.  has 
completed  its  new  power  plant  nt 
Similknmeen  Falls  and  the  mines  of 
the  di.strict  can  now  be  assured  of  a 
continuous  power  supply.  There  has 
been  an  exceptionally  heavy  snowfall 
in  the  mountains  this  winter  and  the 
smaller  companies  are  waiting  for  the 
spring  thaw  before  resuming  opera- 
tions. 

The  Pyrnrgyrite  Mining  Co.  has  its 
new  7r>-lon  concentrator  ready  for  its 
flrst  run  and  is  awaiting  power.  This 
mill  is  a  modem   installation. 

The  Four  Metals  Co.  is  planning  to 
erect  during  the  summer  a  TS-ton  con- 


centrator for  treating  silver-lead-cop- 
per ore.  After  two  years  of  consistent 
development  work  this  company  has  its 
property  in  an  excellent  physical  con- 
dition. 

The  Kaaba  Mines  Co.  has  completed 
630  ft.  of  drifting  on  the  200  level;  all 
of  this  work  is  on  a  large  medium- 
grade  quartz  vein.  During  the  sum- 
mer it  plans  to  deepen  the  shaft  to 
the  400  level  and  lower  levels  run  to 
block  out  the  ore.  The  Lone  Pine  com- 
pany has  kept  the  two  men  at  develop- 
ment on  its  property  during  the  win- 
ter. 

Conconully — In  the  Ruby-Conconully 
district  the  Arlington  mine  has  closed 
down  temporarily  on  account  of  the 
deep  snows  hampering  operations.  It 
will  resume  shipments  early  in  the 
spring.  A  road  has  been  broken 
through  the  snow  as  far  as  the  Last 
Chance  mine  and  occasional  shipments 
are  being  made  from  that  property. 

Northport — The  Electric  Point  mine, 
Washington's  major  lead  producer,  closed 
down  last  month  to  await  a  more  favor- 
able market.  The  management  prefers 
to  hold  a  large  tonnage  of  ore  in  stock 
at  the  lower  tram  terminal,  rather  than 
accept  the  present  price  for  lead. 

Index — The  Sunset  copper  mine  in 
the  Index  district  has  also  suspended 
and  it  seems  that  the  only  production 
that  can  be  expected  during  the  next 
few  months  will  come  from  those  mine.? 
which  have  an  appreciable  amount  of 
silver  in  their  ores. 

MICHIG.\N 

Menominee  Range 

Operations  Slow  at  Iron  County   Mines 

Crystal  Falls — Mines  at  the  east  end 
of  Iron  County  are  operating  at  a  slow 
pace.  At  the  Odgers  one  group  of  men 
works  two  weeks  and  then  lays  off  two 
weeks  that  another  set  may  find  em- 
ployment. A  new  level  is  being  opened 
and  the  shaft  will  be  continued  80  ft. 
below  this  and  an  ore  pocket  and 
ci-usher  installed. 

At  the  Carpenter  and  Monongahola 
one  shift  is  working  without  change 
throughout  the  month. 

.At  the  Balkan  and  .ludson  mine 
forces  have  been  reduced  to  the  mini- 
nium. 

.At  the  Amasa-Porter  and  Warner 
a  slightly  larger  number  of  men  are 
employed.  .\t  the  Warner  a  now  shaft 
is  being  sunk  that  will  take  a  year 
to  finish. 

Wells — The  furnace  and  chemical 
plant  is  to  be  started  as  soon  as  a 
working  force  of  men  skilled  in  this 
work  can  he  secured. 

(iogehir   Range 

Steel    &    Tube    Co.    at    Ironwood    Cuts 

Week  to  I'our  Days — Accident   at 

I'nbfil    Kills    One 

Ironwood— The  Steel  &  Tube  Co.  of 
America,  operating  the  Anvil-Palms 
and  Newport  mines  and  the  second  larg- 
est operator  on  tlu'  range,  reduced 
operntiiins  to  four  days  per  week  start- 


ing Feb.  24.  It  had  previously  reduced 
forces  and  wages  considerably. 

The  Republic  Iron  &  Steel  Co.  has 
also  reduced  work  at  its  mines,  the 
Townsite  now  being  on  a  three  day  per 
week  schedule. 

A  fatal  accident  occurred  at  the 
Pabst  mine  Feb.  23  in  what  was  ap- 
parently one  of  the  safest  stopes  in 
new  ground  where  there  was  little 
'"weight."  A  post  broke  suddenly,  let- 
ting a  lot  of  fine  run  through  the  lag- 
ging and  burying  a  miner,  who  was 
suffocated. 

MINNESOTA 

Mesabi  Range 
Inland    Steel    Defendant    in   Two    Suits 

Hibbing — The  Inland  Steel  Co.,  oper- 
ator of  many  large  properties  on  the 
Mesabi  Range,  is  named  as  defendant 
in  two  suits,  one  involving  $157,915 
damages  and  the  other  for  $212,500. 

The  actions  involve  certain  tracts  of 
iron  bearing  land  in  Minnesota  which 
were  leased  by  George  H.  Crosby  as 
agent  for  the  plaintiffs  to  the  Inland 
company.  The  plaintiffs  contend  that 
the  properties  were  not  mined  as  per 
contract  and  that  owing  to  the  opera- 
tions conducted  a  certain  amount  of 
ore  was  lost  and  that  the  property  was 
also  damaged  by  the  methods  of  min- 
ing that  were  used. 

The  blacksmith  shop  and  several 
small  buildings  of  the  Laura  mine,  a 
property  of  the  Inland  Steel  Co..  were 
burned  last  week.  The  fire  spread  very 
rapidly,  endangering  for  a  time  all  the 
buildings  at  the  plant. 

NEW  YORK 

State     Ranks     High     as     Producer     of 

Non-Metallic  Minerals — Several  Iron 

Ore  Companies  Operating 

Sptcint  Correspondence 

The  products  of  the  mines  of  New- 
York  State,  in  order  of  value,  are  mag- 
netic iron  ore,  rock  and  evaporated  salt, 
gypsum,  graphite,  zinc,  garnet,  talc, 
pyrites,  hematite  iron  ore.  feldspar, 
granite,  and  marble.  Production  during 
the  last  year  was  about  normal,  with 
some  slackness  at  the  close  and  in- 
creased stocks  on  hand.  New  York  is 
the  largest  producer  of  clay  products 
in  the  United  States  and  ranks  high  in 
its  output  of  Portland  cement. 

The  operators  producing  magnet  i" 
iron  ore  are:  The  Chatcaugay  Ore  \ 
Iron  Co.,  with  mines  at  Lyon  Mouiitair 
This  low-phosphorus  ore  is  smolteil  at 
Standish  furnaces.  \  program  of  ox 
tensive  development  is  being  success- 
fully carried  on  under  the  supervision 
of  J.  R.  Linney.  It  is  planned  to  deepen 
the  main  hoisting  shaft  to  the  1,200 
level  at  once.  The  rolling  formation  of 
this  great  orebody  calls  for  more  than 
one  method  of  mining.  Milling  i-^ 
adopted  where  the  format ioi\  is  favor- 
able, and  the  room-and-pillar  system 
elsewhere. 

At  Mineville,  Witherbce,  Sherman  & 
Co.  are  operating  the  Barton  Hill  or 
New  Bed,  a  continuation  of  the  old 
Orchard    mine,    th.'    .'le    l>eing    low    in 
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phosphoi-us  and  coarsely  crystalline,  and  The  other  hematite  mining  operator  The  Northern  Ore  Co.,  at  Edwards, 
the  Harmony  mine,  the  ore  here  being  is  the  Purnaceville  Iron  Ore  Co.  at  in  St.  Lawrence  County,  has  been  a 
somewhat    similar    to    that    of    Barton     Ontario  Centre  in  Wayne  County,  where     large  producer  of  zinc,  with  mines  and 


Hill,  and  in  which  the  lens  is  of  great 
size  and  apparently  extends  and  con- 
nects with  the  Barton  Hill  orebody  and 
resembles  it  in  appearance.  South  of 
this,  and  pitching  under  it  at  depth, 
is  the  ore  bed  known  as  Lower  Old 
Bed.  Both  mines  are  connected  at 
depth.  The  mines  have  the  most  up- 
to-date  electrical  equipment.  Contin- 
uous prospecting  by  core  drills  and  the 
steady,  well-planned  development  work 
extending  over  several  years  have 
brought  good  results.  The  introduc- 
tion of  electric  shovels  and  other  me- 
chanical loaders  in  these  deep  mines 
has  kept  costs  down,  and,  notwithstand- 
ing the  scarcity  of  labor,  production 
has  been  maintained. 

The  Port  Henry  Iron  Ore  Co.  oper- 
ates two  mines,  the  Clonan  and  the 
Welch.  Both  mines  are  electrically 
equipped,  and  considerable  develop- 
ment work  is  being  done  in  the  former. 
The  shaft  has  been  deepened  300  ft.  to 
reach  the  Lower  Old  Bed,  which  is 
identical  with  the  Lower  Old  Bed  of 
Witherbee,   Sherman  &   Co. 

The  Fort  Montgomery  Iron  Corpo- 
ration, 20  Vesey  St.,  New  York,  oper- 
ates the  old  Forest  O'Dean  mine,  about 
six  miles  west  of  West  Point.  The  ore 
is  of  very  high  grade.  In  form  it  is 
a  heart-shaped  chute  dipping  about  19 
deg.,  with  hardly  a  degree  of  variation 
for  over  4,000  ft.  Its  formation  and 
its  dip  under  a  mountain  limit  produc- 
tion by  long  haulage,  which  up  to  the 
present  time  is  carried  on  in  one  stage. 
The  Ramapo  Ore  Corporation  two 
years  ago  acquired  the  iron  property 
of  the  Sterling  Iron  &  Railway  Co.,  at 
Sterlington.  The  mines  are  near  Ster- 
ling Lake,  in  Orange  County,  and  seven 
miles  from  Sterlington.  The  Lake  mine 
deposit  is  a  lens  dipping  under  Sterling 
Lake,  and  is  now  at  a  depth  of  3,200 
ft.  This  lens  has  continued  to  that 
depth  in  about  uniform  width,  with  in- 
dications of  splitting  on  lower  floors. 
The  Scott  mine  is  also  being  electri- 
cally equipped,  and  a  400-ft.  vertical 
concrete  .shaft  has  been  completed  and 
crosscuts  driven  to  the  ore.  A  test  mill 
has  been  erected,  and  preparations  have 
been  made  on  an  extensive  scale  for 
large  production. 

Hematite  iron  ore  is  mined  by  two 
operators.  At  the  Clinton  Hematite 
mines,  owned  by  Mrs.  A.  Borst,  of 
Utica,  the  deposit  is  about  32  in.  thick, 
and  it  is  estimated  that  the  bed,  as 
owned,  is  about  twenty-five  square 
miles  in  extent.  The  mine,  which  is 
just  northeast  of  Clinton,  is  worked 
on  the  longwall  advancing  system.  The 
ore  is  first  mined,  and  then  about  2  ft. 
of  .slate  is  taken  down  and  gobbed. 
Hardly  any  timber  is  used.  This  mine 
is  handicapped  by  being  unfavorably 
situated  for  the  transportation  of  the 
ore  to  the  Pennsylvania  mark(;t.  The 
ore  is  48  per  cent  sesquioxide,  with 
about  (>  per  cent  lime.  Facilities  for 
shipping  this  ore  via  the  Barge  Canal 
should  be  obtained  to  relieve  the  high 
railroad  freight  now  imposed. 


surface  or  open-pit  mining  is  used.  The 
ore  is  about  20  in.  thick  and  the  over- 
burden to  the  south  is  getting  heavier 
with  every  cut  until  it  has  almost  be- 
come unremunerative.  Much  of  this 
ore  as  well  as  the  Clinton  ore  is  used 
for  making  paint. 

Salt  and  Gypsum  Products  of  Impor- 
tance; Latter  Increasingly  So 

The  Retsof  Mining  Co.,  at  Retsof, 
and  the  Sterling  Salt  Co.,  at  Cuyler- 
ville,  are  the  only  rock-salt  miners  in 
the  East.  The  salt  bed  is  about  80 
ft.  thick,  of  which  a  9  to  11-ft.  layer 
is  of  commercial  value.  The  bed .  is 
reached  by  vertical  shafts  at  about 
1,100-ft.  depth.     Both  corporations  are 


mill  about  a  mile  north  of  Edwards. 
The  New  Jersey  Zinc  Co.  built  and 
operated  a  separator  last  year  at  its 
mine  near  Talcville,  in  St.  Lawrence 
County. 

Talc,  Garnet  and  Feldspar 

Garnet  for  abrasive  purposes  is 
mined  by  H.  H.  Barton  Sons,  of  Phila- 
delphia, at  the  Gore  Mountain  mine 
near  North  River.  This  is  an  open 
quarry  in  fairly  soft  rock.  The  North 
River  Garnet  Co.  (Messrs.  Hooper  & 
Richards,  of  Glens  Falls),  North  River, 
mines  garnet  rock  near  Thirteenth 
Lake,  six  miles  from  North  River.  The 
mine  and  mill  were  operated  night  and 
day  last   year.     The   separation  of  the 


preparing  for  inci-eased   production   by     garnet  is  effected  in  water  and  is  close 

adding  to  their  hoisting  facilities,   and  '  '  "  ~ 

have  electrically  equipped  the  mines. 

Gypsum  is  becoming  scarcer  and 
more  valuable — scarcer  owing  to  the 
demand  for  the  material  by  cement 
manufacturers,  for  it  acts  as  a  retarder, 
of  which  they  add  3  per  cent  to  their 
cement.  Gypsum  is  getting  more  val- 
uable as  the  number  of  gypsum  prod- 
ucts increase.  The  principal  producers 
of  gypsum  and  gypsum  products  are: 
U.  S.  Gypsum  Co.,  of  Oakfield;  Niagara 

Gypsum  Co.,  of  Oakfield;  American 
Cement    Plaster    Co.,    of    Akron;    Eb- 

sarn     Fireproofing     &     Gypsum     Block 

Co.,     of     Rochester,     with     mines     and 

mills     at     Wheatland     and      Garbutt; 

Lycoming  Calcining  Co.,  with  mine  and 

mill   at   Garbutt;   Empire   Gypsum    Co., 

of    Rochester,    with    mine    and    miil    at 

Garbutt,  and  American  Gypsum  Co.,  of 

Rochester,  with  mine  at  Akron. 

Other     corporations     preparing     for 

production  are  the  Phoenix  Gypsum  Co., 

of  Rochester,  with  a  mine  being  de- 
veloped   at    Wheatville,    and    American 

Hardwall  Plaster  Co.,  of  Utica,  with  a 

property    near    Oakfield,    on    which    a 

shaft  is  being  sunk.  The  Victor  Plas- 
ter, Inc.,  of  Rochester,  has  been  or- 
ganized to  develop  a  gypsum  property 

at  Victor,  in  Ontario  County.     This  is 

a  new  territory,  claimed  to  contain  Ai 

million  tons  of  high-grade  gypsum,  and 

it  is  the  company's   intention  to   grind 

mostly  for  land  plaster  and  also  for  the 

cement  trade. 


Graphite  and  Zinc 

Graphite  is  mined  by  the  American 
Graphite  Co.,  of  New  Jersey,  at 
Graphite,  six  miles  from  Hague  on 
Lake  George.  This  is  the  source  of 
supply  of  the  Dixon  Crucible  Co.  Frank 
C.  and  George  Hooper,  pioneers  of  the 
graphite  mining  and  milling  industry, 
operate  a  graphite  mine  and  mill  about 
five  miles  from  Whiti^hall,  north  of 
South  Bay,  Lake  Champlain.  The  prfid- 
uct  and  separation  are  good,  but  slack- 
ness in  the  market  and  fuel  scarcity  has 
caused  a  temporary  shutdown,  and  it 
is  not  likely  that  work  will  be  resumed 
until  spring,  1921.  The  development 
of  an  hydro-electric  plant  on  the  prop- 
erty  is  anticipated. 


work,  owing  to  the  very  slight  differ- 
ence in  the  specific  gravity  of  the  gar- 
net and  the  rock.  About  five  miles 
north  of  North  River  at  Minerva  the 
American  Glue  Co.  erected  a  mill  last 
year  for  recovery  of  garnet  from  its 
mine  ore. 

Talc  is  mined  almost  exclusively  by 
the  International  Pulp  Co.,  of  Gouver- 
neur,  at  Talcville,  in  St.  Lawrence 
County.  The  deposit  is  found  in  lenses 
and  is  difficult  to  mine.  Most  of  the 
mining  is  done  by  level  stoping.  The 
Loomis  Talc  Co.  is  mining  talc  at 
Little  York,  near  Gouverneur,  and  its 
new  mill  is  nearing  completion.  The 
Uniform  Fibrous  Talc  Co.  is  planning 
to  deepen  its  new  vertical  shaft  so  as 
to  reach  the  ore  at  depth  below  the 
old  mine. 

Feldspar  is  mined  by  Kinkle  Sons 
Co.,  of  Bedford,  Westchester  County; 
McLear  Bros.,  at  Gouverneur,  and  the 
Maco  Co.  at  Wilton.  The  feldspar  of 
Kinkle  Sons  Co.  is  pink.  The  mill  is 
about  four  miles  from  Bedford  Station. 
The  McLear  Bros,  mine  is  near  Old  De 
Kalb,  St.  Lawrence  County.  The  de- 
posit is  about  half  gray  feldspar  and 
gray  quartz,  and  is  very  extensive. 
Properly  equipped  it  should  be  a  large 
producer. 

Granite,  Marble  and  Pyrites 

Granite  is  quarried  by  the  Mohegan 
Granite  Co.  at  Peekskill,  the  Finch 
Pruyn  Co.,  of  Glens  Falls,  which  quar- 
ries a  fine  quality  of  black  mai'ble,  and 
by  George  Brothers,  of  Ausable  Forks, 
who  quarry  syenite  for  monumental 
purposes.  The  Vermont  Marble  Co.,  of 
Proctor,  Vt.,  quarries  some  pink-eye 
marble  limestone  at  Bluff  Point,  in 
Clinton    County. 

The  mining  of  pyrites  is  limited  to 
the  operation  of  the  New  York  Pyrites 
Co.,  at  Gouverneur.  This  mine  was 
developed  during  the  war,  and  a  fine 
mill  hurriedly  erected,  but  since  the 
armistice  the  demand  for  pyrites  has 
fallen  off.  An  extensive  deposit  of  33 
per  cent  ore  has  been  developed,  and 
since  the  property  is  newly  opened 
under  ordinary  conditions  it  should  be 
remunerative,  but  at  present  the  mar- 
ket is  discouraging. 
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Daily  Prices  of  Metals 


Copper.  N.   T. 

Tin 

Lead 

Zinc 

Feb. 

Electrolytic 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

24 

12.25 

28.25 

32.25 

4.00 

4.00 

4.80 

25 

12.25 

27.75 

31.50 

3.90 

3.90 

4.80 

26 

12.25 

27.50 

31.00 

3.75 

3. 75®  3. 90 

4.80 

28 

12.10@12.15 

27.00 

30.00 

3.75 

3.75 

4.75 

-Mar.    1 

12.1C@I2.15 

27.25 

■      30.00 

3.75^4.00 

3.  7 S&A. 00 

4.75 

2 

12.10@12.15 

26.50 

29.25 

3.75@4.00  3   75@4.00 

4.75 

•These  prices  correspond  to  the  following  Quotations  for  coDper  "delivered"- 
12. .^0.   12.50.  12.50.   12.375.   12.375.   12.375c.  c  cu    . 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  othei^ 
shapes.     Cathodes   are  sold  at  a   discount  of  0.125c.   per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

Feb. 

8*"""^             L,^^. 

Zinc 

Spot               3  H 

lytic 

Spot             3  M 

Spot 

3  H 

Spot 

3  U 

24 
25 
26 
28 

Mar.  1 
2 

70            69} 
69}           68} 

68}           67i 
68}       I    67} 
67i           67} 

I? 

73 
73 
73 

168i          171} 
165i          169J 

i59i          i63} 
152            162 
155i          159i 

in 

i7i 
m 

18} 

19 
17} 

isi 

18} 

19 

2S§ 
23} 

23} 
23} 
23> 

25  f 
24} 

24J 
24} 
24} 

The  above  table  gives  the  closing  quotations  on   the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2.240  lb.  "-bc 


Silver  and  Sterling  Exchange 


386 
385i 

385 


New  York. I  New  York 
Domestic  I    Foreign    iLondon 
Orisrin      '      Origin 


99J 
99i 

99i 


tr«„'!i?,^oJ°'"..''K''"°'u"°"'nSo*«"*   reported  by  Handy  &   Harman  and   are   In  cents   per 
iJ^HIng  sMver.  oTs  ^ttn"'  London  quotations  are   In   pence   per  troy  ounce  of 


Metal  Markets 

New   York,  March  2,   1921 

The  woi'k  hn.s  hi'cn  cxccoclinKly  quit't 
in  all  of  the  metal  markets.  Copper 
and  zinc  have  made  further  declines, 
but  lead,  after  declining  to  below  4c., 
has  recovered  slijrhtly.  The  two  politi- 
cal factors,  the  inau»;uration  an<i  the 
beifinninK  of  a  new  administration  at 
Washinirton,  with  the  uncertain  situa- 
tion with  respect  to  the  amount  and 
term.s  of  the  reparation  to  be  exacted 
from  (Jermany,  undoubtedly  exert  a 
Inr^e  measure  of  inflvirncc  and  are 
partly  responsible  for  the  stJl^^nation  in 
the  existinK  market.  Consuming  de- 
mand is,  however,  practically  nil,  and 
that  fact,  in  the  ultimate  analysis,  is 
responsible    for    the    condition    noted. 


Copper 

The  volume  of  domestic  business 
transacted  in  the  last  week  has  been 
pitifully  small.  Even  those  producers 
who  are  attemptins:  to  sell  in  the  mar- 
ket at  current  prices  had  difficulty  in 
tempting  purchasers.  Many  producers 
refuse  to  enter  the  market  at  the  pres- 
ent level  and  are  in  a  favorable  position 
for  delayin>c  offerinjrs.  Low  prices, 
instead  of  enrouraKin^  buying,  have 
apparently  scared  nway  prospective 
business. 

Manufacturers  of  copper  products 
niaint.:!!!!  that  dullness  in  retail  trade, 
cancellations,  and  the  resulting  restric- 
tion of  business  are  larirely  responsible 
for  their  unwillintrness  to  enter  the 
nifirket    nt    this    time.      Copper   can    be 


Monthly  Average  Prices  for  February: 
Copper: 

New  York  Electrolytic 12.556 

London  Standard 70.925 

London   Electrolj'tic 75.925 

Lead: 

New  York 4.373 

St.   Louis 4.228 

London    20.650 

Silver: 

New  York,  foreign 59.233 

New  York,  domestic 99.500 

London    34.745 

Sterling   Exchange 385.932 

Zinc: 

St.    Louis 4.928 

London    24.850 

Tin: 

99  per  cent 28.534 

Straits    32.142 

London    166.250 

Antimony 5.250 

Quicksilver    49.545 

Platinum    70.227 

obtained  for  early  delivery  today  at 
12.37 Jc,  delivered,  in  moderate  quan- 
tities. The  market  is  set  by  compara- 
tively few  sales  and  by  those  interests 
that  are  willing  to  dispose  of  their  out- 
put at  the  low  prices  now  prevailing. 
Today's  quotation  for  copper  is  the  low- 
est since  1914.  Export  demand  is  still 
weak,  and  little  interest  .is  manifested 
in  futures. 

Lead 
The  American  Smelting  &  Refining 
Co.  reduced  its  official  price  of  lead, 
New^  Y'ork  and  St.  Louis,  from  4.40c.  to 
4.20c.  on  Thursday,  Feb.  24.  and  to  4c. 
on  Friday.  Feb.  25,  at  which  price  it 
remains.  Business  was  fair  at  the  low 
prices,  several  hundred  tons  being  pur- 
chased at  3.75c.  The  decline  from  4c. 
to  3.75c.  was  accompanied  by  a  larLro 
number  of  inquiries  from  dealiMs. 
brokers,  and  manufacturers,  the  liittcr 
particularly  among  the  paint,  electhcal. 
and  automobile  trades.  Some  produc- 
ers refused  to  sell  their  lead  at  the 
3.75c.  level,  preferring,  instead,  to  pur- 
chase the  metal.  .\t  3.75c.  New  York, 
lead  is  below  production  costs  for  prac- 
tically every  producer  in  the  United 
States.  Incidentally,  this  price  is  V\e 
lowest  since  January,  1915. 

Zinc 

The  7,inc  market  has  exhibited  n  fur- 
ther decline,  despite  lowered  production 
and  the  attitude  of  the  prt>ducers  in 
meeting  the  situation.  Sales  for  the 
week  by  the  largest  produci'rs  in  the 
country  have  been  disa)>pointingly 
small.  The  market  for  ordinary  brnnHs 
is  4.75c.,  and  7.25c.  for  hivTh-;Tr:ide  r.inc. 
The  little  metal  that  has  hn-n  .-himging 
hands  has  been  mostly  iiiip"i'teil  ma- 
terial. 
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Tin 

The  Malay  government  on  Friday  re- 
moved the  "peg"  on  tin,  and  has  with- 
drawn as  a  buyer  of  the  Straits  prod- 
uct. The  marliet  there  is  now  open 
and  spot  tin  during  the  last  week  has 
shown  a  decline  of  £13  in  London.  The 
attempt  of  the  Straits  government  to 
artificially  support  the  market  has  thus 
apparently  ended  in  failure.  The  stock 
accumulated  in  the  East  will  be  with- 
held from  sale  for  an  unspecified  period. 

Straits  tin  in  the  domestic  market 
has  declined  to  below  30c.,  the  lowest 
price  since  the  latter  part  of  1914,  and 
the  market  is  quiet. 

Straits  tin  for  future  delivery:  Feb. 
24th,  33@33.25c.;  25th,  32@32.50c.; 
26th,  31.75@32c.;  28th,  31@31.25c.; 
March  1st,  31@31.25c.;  2d,  30@30.25c. 

Arrivals  of  tin  in  long  tons:  Feb. 
21st,  Liverpool,  35;  22d,  China,  10; 
24th,  Straits,  100;  China,  25;  Argen- 
tina, 75;  25th,  London,  350;  Straits, 
150;  28th,  Liverpool,  75.  Total  arrivals, 
2,500  tons  at  Atlantic  ports  in  Febru- 
ary; 85  tons  at  Pacific  ports. 

Silver 

The  silver  market  declined  the  last 
week  to  Slid,  in  London  on  the  25th, 
and  then  reacted  to  33d.  on  the  28th; 
but  has  declined  again  on  China  selling, 
and  closes  weak  at  31  id.  The  Eastern 
exchanges  are  all  at  very  low  rates, 
with  stocks  of  silver  large  in  both 
China  and  India,  and  the  basic  economic 
conditions  all  indicate  lower  prices  for 
silver.  On  the  other  hand,  the  produc- 
tion of  silver  is  being  seriously  affected 
by  the  fall  in  price,  and  there  is  likely 
to  be  a  decided  reduction  in  the  output 
of  mines  producing  silver  outside  the 
United  States. 

Mexican  Dollars  —  Feb.  24th,  41i; 
25th,  41g;  26th,  42 J;  28th,  42i;  March 
1st,  42i;  2d,  411. 

Gold 
Gold    in    London:     Feb.    24th,    105s. 
lid.;   25th,    106s.   4d.;    28th,    106s.    Id.; 
March  1st,  105s.  lOd.;  2d,  10.5s.  8d. 

Foreign  Exchange 

Legitimate  trade  demands  are  light, 
and  speculative  interests  are  holding 
aloof. 

On  Tuesday,  March  1,  demand  francs 
were  7.19t.;  lire,  3.65c.;  and  marks, 
1.62c.  New  York  funds  in  Montreal, 
14A  per  cent  pix-mium. 

Other  Metals 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market,  24@25c. 
per  lb.     Market  quiet. 

Antimony  —  Chinese  and  Japanese 
brands,  51c.;  market  quiet.  W.C.C. 
brand,  64c.  per  lb.  Cookson's  "C" 
grade,  spot,  9ilc.  Chinese  needle  anti- 
mony, lump,  nominal  at  4Jc.  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  6J@7c.  per  lb.  Demand 
light,  with  heavy  .supplies  available. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb>Oi,  whole- 
sale lots.  7c. 

BiHmuth — 11.45  per  lb.,  500-lb.  lots. 
London  price  reduced  P"eb.  12  from  12s. 


(id.  to  7s.  6d.  accompanied  by  a  decline 
here. 

Cadmium — Nominal,  $1.40  per  lb.,  in 
1,000-lb.   lots. 

Cobalt— Metal,  $4.50  per  lb.;  black 
oxide,  $3@$3.10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium — Nominal,  $300  per  oz.  Some 
dealers  feel  iridium  is  in  a  strong 
position. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
snd  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium— Open  market,  $70@$80  per 
troy  oz. 

Palladium — $65   per  oz. 

Platinum — $70  per  oz.     Steady. 

Quicksilver — Nominally,  $47@$48  per 
75-lb.  flask.  San  Francisco  wires  $47. 
Market  dull. 

'Rhodium — $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
Cr^Os  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  50@55c.  pei  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Manganese  Ore — 40c.  per  unit,  sea- 
port; chemical  ore  (MnOi)  $60  per 
gross  ton,  lump;  $65@$70  per  net  ton, 
powdered. 

Molybdenum  Ore — 85  per  cent  MoSj, 
55@60c.  per  lb.  of  contained  sulphide. 
New  York. 

'Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  40c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiOj,  lj@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOj,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WOa  and  over,  per  unit 
of  WO3,  $3@$3.25,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Carnotite) — Ore  con 
taining  li  per  cent  UaO.  and  5  per  cent 
V,0.  sells  for  $1.50  per  lb.  of  U.O,  and 
75c.  per  lb.  of  V,Oi;  ore  containing  2 
per  cent  UsO.  and  5  per  cent  V,Oi  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  UiOi  and  ViO.  content  com- 
mands  proportionately   higher   prices. 

Vanadium  Ore — $1.60  per  lb.  of  V,0. 
(guaranteed  minimum  of  18  per  cent 
V;0.).  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'Zirkite^According  to  conditions,  $70 
@$90  per  ton,  carload  lots.     Pure  white 


oxide,  99   per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Feb.  26 — Zinc  blende, 
per  ton,  high,  $25.10;  basis  60  per  cent 
zinc,  premium,  no  sales;  Prime  Western, 
$22.50@$20;  fines  and  slimes,  $17.50; 
average  settling  price,  all  grades  of 
zinc,  $24.84. 

Lead,  high,  $46.30;  basis  80  per  cent 
lead,  $40@$32;  average  settling  price, 
all  grades  of  lead,  $40.65  per  ton. 

Shipments  for  the  week:  Blende, 
5,524;  lead,  905  tons.  Value,  all  ores 
the  week,  $175,090.  Shipments  for  two 
months:  Blende,  47,699;  lead,  7,968 
tons.  Value,  all  ores  two  months, 
$1,765,720.  Compared  with  last  year, 
the  shipment  is  a  decrease  of  53,203 
tons  zinc  and  7,059  tons  lead — about 
one-half. 

Nine  purchasing  agents  were  ship- 
ping this  week  from  advance  purchases. 
Only  two  agencies  purchased  ore  last 
week,  and  there  was  only  light  buying 
this  week.  All  but  one  were  offering 
$20  per  ton.  Prime  Western,  with  sell- 
ers of  2,400  tons  accepting  this  price. 

Lead  declined  $8  per  ton,  closing  the 
week  with  offerings  of  $32  basis. 

One  zinc  buyer  says  prices  are  not 
pre-war  but  pre-historic.  Not  since 
1897  have  they  averaged  so  low.  That 
year  the  average  price  was  $22.28  per 
ton.  A  weekly  average  of  3,403  tons 
was  sold.  Lead  sold  in  1896  at  an  aver- 
age of  $32.30  per  ton. 

Platteville,  Wis.,  Feb.  26 — No  market 
for  zinc  or  lead.  Shipments  for  the 
week:  Blende,  675  tons.  Shipments  for 
the  year:  Blende,  6,471;  lead,  510  tons. 
Shipped  during  the  week  to  separating 
plants,  579  tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60@ 
$75;  cement  stock,  $17.50@$30;  floaU, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton: 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22@$26  in  bags, 
carload  lots;  all  f.o.b.  Kings  Creek, 
S.  C.  Crude,  88  to  94  per  cent,  $23; 
ground  (white),  $35;  ground  (off  color), 
$25@$30  per  net  ton,  less  than  carload 
lots,  f.o.b.  New  York.  Crude,  first 
grade,  $10  per  ton,  f.o.b.  cars,  Mis- 
souri; floated,  $28  per  ton  in  bbls.; 
$26.50  per  ton  in  100-lb.  bags;  extra 
charge  for  bags,  f.o.b.  St.  Louis. 

Chalk — English,  extra  light,  5@5Jc.; 
light,  5@6c.;  dense,  4i@5c.  per  lb.,  all 
f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $8@ 
$10;  washed,  $10@$12;  powdered,  $16@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $15@ 
$20,  f.o.b.  Virginia  points.  Domestic 
lump.    $10@$20;    powdered,    $25@$30; 
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imported  lump,  $15@$25,  f.o.b.  Ameri- 
can ports;  powdered,  $35@$45,  f.o.b. 
New   York. 

Feldspar — Crude,  $8@$14  per  gross 
ton,  f.o.b.  Maryland  and  Norfh  Caro 
lina  points;  $7.50(a)$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21(3) 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $25  per  ton,  f.o.b. 
Illinois  mines,  and  $25,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem 
ical  or  enameling  purposes,  $60;  lump, 
$17.50,  f.o.b.  Heathden,  N.  M.  In  Canada 
85  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
Canadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mines.  De- 
mand very  slack,  with  ample  stocks  on 
hand. 

Fuller's  Earth — $16  per  ton,  carload 
lots,  f.o.b.  mines. 

Graphite — Ceylon  lump,  first  quality, 
8@9c.  per  lb.;  chip,  7c.;  dust,  5Jc.  No. 
1  flake,  7Jc.;  high-grade  amorphous 
crude,  3c. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Dolomite,  1@2  man  size, 
fl.60@$1.65;  2@8  in.,  $1.55@$1.65  per 
net  ton,  f.o.b.  Plymouth  Meeting,  Pa.; 
fluxing,  $1.65@$1.75  per  net  ton,  f.o.b. 
Howellville,  Pa. 

Magnesite,  Calcined  —  High  -  grade 
caustic  talcined,  lump  form,  $35@$40 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic  seaboard,  $61@$63. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
|4;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
$6.60.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90@$160  per  ton  (depending  upon 
quantity);  all  f.o.b.  New  York. 

'Monazite — Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phonphate  Rock — Domestic  demand 
weak;  movements  nf  stocks  into  con- 
suming ohanncLs  reported  slow.  Per 
long  ton,  Florida  port.s:  77  per  cent 
triciilcium  phosphate.  $12;  75  per  cent, 
$11.50;  75®74  per  cent.  $11;  70  per 
cent.  $8.35;  fiH  per  cent.  $7.85;  88@«fi 
per  cent.   $7. (in. 

Pumice  Stone — Imported,  lump,  4(g) 
60r.  per  lb.;  domestic  lump,  6c.; 
ground.  4(g)7c.,  all  f.o.b.   New  York. 

Pyrites — Spanish  flneii,  per  unit.  I6c., 
c.i.f.    Atlantic    seaport;    furnace    sire. 


16ic.;  Spanish  lump,  14(S16c.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12  @  14c. 

Quartz— (Acid  tower)  fist  to  head, 
$10;  li  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5(5)$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sulphur — $18  per  ton  for  domestic; 
$18(S)$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc — Paper  making,  $11  (2)  $20  per 
ton;  roofing  grades,  $8.50(5)$13;  rubber 
grades,  $ll(a)$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$45,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10(a)$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars;  freight  to  New 
York  $5.25  per  ton,  carload  lots;  less 
than  carload  lots,  $9.25.  Imported,  $40 
@$50;  Canadian,  $20(5)$40  per  ton. 

Mineral  Products 

Arsenic — White  arsenic,  9(5)10c.  per 
lb.  in  carload  lots.  Usual  spring  de- 
mand is  not  being  felt  for  insecticides. 
Supplies  are  plentiful  and  market  is 
dull. 

Sodium  Nitrate — $3  per  cwt.  ex  ves- 
sel, Atlantic  ports.     Market  quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $32  per  ton.  New 
York. 

Potassium  Sulphate — Domestic,  $220 
(a)$230  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200(a)$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  16(a)17c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon.    16@17c..    f.o.b.    works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $100,  f.o.b.  furnaces;  resale, 
$90,  delivered;  English,  $100,  c.i.f.  At- 
lantic seaports.  Spiegeleisen,  18(o)20 
per  cent,  $40(S)$45,  f.o.b.  furnace. 

'Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2  per  lb.  of  con- 
tained metal,  f.o.b.  works. 

Ferroeilicon — ^For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $55(a)$60; 
50  per  cent.  $80(a)$85;  75  per  cent, 
$145(a)$150. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  56(g)60c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
60c. 

Ferro-uranium — 35  to  50  per  cent  U, 
$7  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadlum — Basis  30  to  40  per 
cent,  $5  i)er  lb.  of  V  contained,  plus 
75c.(a)$2  difTi'rentinl.s  and  according  to 
silicon  content,   f.o.b.  works. 

Metal  Products 
Copper    Sheets — Current    New    York 
list  price.  2Uc.  per  lb.;  wire.  15J. 


Lead  Sheets — Full  lead  sheets,  Sic; 
cut  lead  sheets,  83c.  in  quantity,  mill 
lots. 

Nickel  Silver— 33ic.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
19|c.;  sheathing,  195c.;  rods,  i  to  3  in., 
163c. 

Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 40(5)45  per  cent 
Cr.03,  $45(®$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $80  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $85;  splits,  soaps,  $100. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55@$60  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $45(3) 
$50. 

Magnesite  Brick — 9-in.  straights,  $90 
(g)$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick — 9-in.,  per  1.000:  $45(a> 
$55  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 

Pittsburgh,   March  1,   1921 

Few  declines  in  finished-steel  prod- 
ucts have  occurred  in  the  last  week, 
not  so  much  because  mills  sre  not  will- 
ing to  make  additional  cuts  as  because 
there  is  little  incentive  by  way  of 
attractive  orders.  Plates  have  been 
quoted  at  2.10c..  against  2.25c.  a  week 
ago.  and  the  Industrial  Board  price  of 
2.65c.  Black  sheets  can  be  done  readily 
at  4.10c.,  against  4.15c.  a  week  ago,  and 
the  Industrial  Board  price  of  4.35c.,  and 
galvanized  are  available  at  1.15c.  above 
black,  instead  of  1.20c.  Structural 
shapes  have  shown  no  activity.  Bars 
are  still  quotable  at  2c.  It  is  believed 
that  1.90c.  or  possibly  even  1.85c.  could 
be  done  on  a  sufliciently  attractive 
order. 

The  extreme  stagnation  of  the  last 
few  weeks  is  likely  to  be  followed  by  a 
moderate  amount  of  buying  this  month 
and  next,  on  account  of  the  season,  but 
no  widespread  buying  movement  is  ex- 
pected for  any  time  this  year. 

Pig  Iron — Foundry  iron  is  quotable 
$1  lower,  at  $27.  Valley,  bessemer 
remaining  at  $27  and  basic  at  $25. 
Some  stocks  of  basic  in  the  hands  of 
steel  works  could  probably  be  bought 
for  less  than  $25. 

Semi-finished  Stool. — A  large  inde- 
pendent i>ro<iucer  has  quoted  sheet  bars 
at  $42,  against  the  Corporation  price  of 
$47,  but  did  not  interest  the  consumer. 
Billets  may  be  quoted  bv  inference 
at   $4(1. 


Charcoal  and  Coke 

Charcoal — Willow,  7c.  per  lb.  in  bbls.. 
hardwood,  5Jc.  per  lb.,  in  250-lb.  bbls 
Barrel  charge  is  36c.  additional, 

(.'onnelJHvillo  —  Furnace.  $5^$5.60: 
foundry.  $6(g'$6.50. 


448 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  10" 


Metal  Statistics 


Monthly  Average  Prices  of  Metals 


January 

February... 

March 

April 

May 

June 

July 

August 

September. 

October 

November.. 
December. . 


1920 
132.827 
131.295 
125.551 
119.779 
102.585 
90.957 
91.971 
96.168 
93.675 
83.480 
77.734 
64.774 


Silver 

wk .     - 

1921 
65.950 
59.233 


^~ — -London—.  Sterling  Exchange 

1920  1921  1920           1921 

79.846  39  985  367  082  372  650 

85.005  34  745  337  466  385.932 

74.194  370  870      

68.848  392.438  

60.010  383.360  

51.096  393.663  

53.736  385.538  

59.875  360.404  

59.476  350.370  

54.197  346.460  

50.952  342.333  

41.845  348.101   


61  590  364  840 


New  York  quotations  cents  per  ounce  troy,  999  fine.    London,  pence  per  ounce, 
sterling  silver,  925  fine. 

Copper 


. New  York 

Electrolytic 
1920         1921 

January 18.918    12.597 

February 18.569     12  556 

March 18.331 


.Standard 

1920  1921 

118.095     70,964 

120   188     70  925 

109.533 


1920 
123  238 
126  950 
118  348 


1921 
79.119 
75 . 925 


April 18.660     103.025     1 1 1   500 


May 18.484 

June 18.065 

July 18.576 

August 18  346 

September 18.144 

October 15.934 

November 14.257 

December 13.188 


96.750  109.200 

87.864  101.909 

90.148  106.455 

93.935  111.143 

96.381  111.905 

93.327  104.905 

84.807  94.614 

75.702  85.905 


Year 17.456      97  480      108  839 

New  York   quotations,   cents  per  lb.    London,  pounds  sterling  per  long  to 

Lead 

-New  York — .    . — St.  Louis- 


1920       1921 


1920 


1921 


1929 


Januarj- 8.561 

Februarj- 8  814 

March 9.145 

April 8.902 

May 8.576 

June 8.323 

July 8.338 

August 8.687 

September 8.177 

October 7.070 

November 6.159 

December 4.727 


8.300  4  747  47.095 

8  601  4  228  50.256 

8,894      46.054 

8.618      39.225 

8.352     38.488 

8   169      34.330 

8.283     34.960 

8.725     36.304 

•   160     35.452 

7.018     35  238 

6.127     32.489 

4.717     24.089 


Year 7.957      7.830     37.832      

New  York  and  St.  Louis  quotations,  cents  per  lb.      London,  pound.s  sterling 
er  long  ton. 

Tin 


-New  York- 


January  

February.. 

March 

April 

May 

June 

July 

Aug  et 

September. 
October... . 
November. 
December. . 


99% . Straits • 

1920  1921     1920  1921 

61.596  36  000  36  000 

58.466  28.534  59.932  32.142 

61.037  61.926  

61.120  62.115  

53.230  55.100  

46.125  48.327  

45.798  49.154  

43.856  47.620  

41.940  44.465  

39.310  40.555  

35.667  36.854  

31.135  34.058  


1920 
376.512 
395.750 
369.489 
345.450 
294.813 
250  614 
261.886 
274  048 
270.120 
258  190 
241.080 
212.440 


1921 
190.464 
166.250 


Year. 


48  273     49   101      295.866      

New  York  quotation,'*,  ccnta  per  lb.    London,  pounds  sterling  per  long  ton. 

Zinc 


January. . ., 
February., 

March 

April 

May 

June 

July 

Al]([UHt 

Hep  torn  ber. 
October...  , 
November. , 
December.. 


-St.  L 

ouis— 

. London . 

1920 

1921 

1920 

1921 

9.133 

5  413 

58.643 

25  262 

8.708 

4.928 

61.338 

24.850 

8.531 

53.467 

8.184 

47.388 

7.588 

45.088 

7.465 

41.193 

7.720 

41.886 

7.835 

41.220 

7.661 

39.690 

7.150 

39.756 

6.247 

35.028 

5.824 

27.762 

7.671 

44  372 

Now  York  and  St.  Loui«  quotatioiu,  oenta  per  pound,    London,  poundii  storllng 
per  long  too. 


Antimony,  Quicksilver  and  Platinum 

y<  ) 


Antit 

—  Nen 
1920 

Januaiy  . 10,577 

February 1 1 ,  588 

March 11,056 

10.500 


1921 
5  258 
5  250 


May 

June 

July 

August 

September. 
Oct  iber. . . . 
November., 
December. . 


9  655 
8.289 
7.500 
7.177 
7.113 
6.723 
6,109 
5.534 


Year. 


Ouic'oilv 

—  New  Yc 
1920 

90   192  41 

84  432  4 

92  611 

102.192  . 

89.560  . 

90.154  . 

90,333  . 

83.806  . 

75.000  . 

67.200  . 

58.417  . 

49.577  . 

81.123 


Plitlnum  (  ) 


■  York- 
1921 


1920 

154  23  73   400 

151  59  70,227 

138  56      

127  04      

97  50      

85  19      •. 

83  94      , 

111  44      

115  20      

101  70      

84  75      

79  62      


(a)  Antimony  quotations  in  cents  per  lb.  for  ordinary  brands 
dollars  per  flask,     (r)   Pla  inum  ii  dulla:s  per  ounce. 

Pig  Iron,  Pittsburgh 


110  90     

('')  Quicksilver  in 


January $40.47 


February. 

March 

April 

May 

June 

July 

August 

September. 
October. . .  . 
November. . 
December. . 


42.95 
43.40 
43.72 
44.00 
44,89 
47.21 
48  90 
50  46 
49.21 
41.26 
36,96 


Year 44.45 

In  dollais  per  long  ton,    


1920 
$39.88 
42,61 

42  90 

44  22 
44,88 

45  41 
47  42 

49  88 

50  46 
44  38 
39  20 
34,90 

43  85 


1921 
31  96 
26  96 


Monthly  Crude  Copper  Production 


October(  i 

Alaska  shipments 4,984,219 

Arizona  Copper 2,800,000 

Calumet  &  Arizona 3,802,000 

Con..  Ariz.  Smelting 865,000 

Inspiration 7,000,000 

Magma 750,814 

Miami 4,582,293 

New  Cornelia 3,450,000 

Old  Dominion 2,912,000 

Phelps  Dodge 5,309,000 

Shattuck  .\rizona 206,772 

Ray 3.990.800 

United  Verde 5,858.000 

United  Verde  Extension 3,864,756 

Calumet  &  Hecia 7,945,502 

Other  Lake  Superior 6,000,000 

Anac  nda 1 1 ,000,000 

East  Butte 1 ,626,980 

Nevada  Cons 3,850,000 

Chin) 3,933.435 

Utah  Copper 8.000,000 

Eastern  Smelters 1,600,000 

Others,  estimated 10,900,000 

Total  United  States 105,231,571 

Imports:      Ore  and  concen- 
trates, etc 9,626,502 

Imports  in  blister,  etc 24,559,763 

Grand  total 1 39  4 1 7  836 

British  Columbia: 

Granby  Cons 2,293,500 

Mexico 

Bolco 617,200 

Cananea 3,500,000 

Phelps       Dodge       Mexican 

properties 1,817,000 

Other  foreign: 

Cerrode  Pasco 4,698,000 

Chile 9,420,000 

Katanga 2,697,696 

Backus  &Jcilin-ton 1,740,000 


106  700  178     95,709,009 


7,143,610 
31,148,088 


145,291,876 
2,465,585 


3,612,000 
8,859,984 
3,174,624 
1,548,000 


6,331,559       

34,619,919       

136,660,487 

2,665,018  2,530  038 


2,468,000 
4,258,000 


2,362,000 
4,086,000 


Comparative  Annual  Copper  Production 


1919  1920 

January 135,733,511  121,903,744 

February 111.649,512  117,450,000 

March ■ 102.040,460  120,309,316 

April 98,808,998  116,078,871 

\fay 92.652,975  114,964,207 

Juno 95,856,570  116,107,856 

July 100,369,247  109,729,510 

A.  gust 107,994,040  116,460,654 

Hoptomber 108,703,075     (n)  104,919,262 

October 115,143,143     ..i    105,231,571 

November 117,289,735  106.700  178 

Dooombor 102.997,631  95.700.0(19 

(a)  Ueviiod 


1921 
90.586  597 
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Company  Reports 


St.  Joseph  Lead  Co.  Reports  Large  Earnings 

Lead;  Missouri 

The  annual  report  of  the  St.  Joseph  Lead  Co.  states  that 
in  the  year  1920  dividends  to  the  amount  of  $2,889,436  in 
cash  were  paid  to  stockholders  and  a  stock  dividend  of 
140,946.6  shares  was  distributed  ($1,409,466). 

As  the  earnings  for  the  fiscal  year,  after  allowances  for 
depreciation,  depletion,  and  reserve  for  Federal  taxes  were 
$2. .563,690  after  an  addition  of  $78,823  due  to  the  separa- 
tion of  the  accounts  of  the  St.  Joseph  Lead  Co.  and  the 
Doe  Run  Lead  Co.,  the  company's  surplus  on  Dec.  31,  1920, 
was  $1,656,390  less  than  on  Dee.  31,   1919. 

The  mines  produced  2.133,327  tons  of  ore,  yielding  119.- 
429  tons  of  lead  concentrates  and  producing  78,497  tons  of 
pig  lead. 

During  the  year  the  company  purchased  and  now  holds 
in  its  treasury,  or  in  the  sinking  fund,  $230,000  additional 
bonds  of  the  Mississippi  River  &  Bonne  Terre  Ry.  Hold- 
ings of  Government  securities  on  Dec.  31,  1920,  were 
Third  4.5  per  cent  U.  S.  Liberty  Loan.  $1,.500.000;  U.  S. 
certificates  of  indebtedness  53  per  cent,  $1,450,000. 

Federal  income  and  excess  profits  taxes  amounting  to 
$105,700  were  paid  in  1920  on  account  of  1919  income. 

Income  account  as  taken  from  the  consolidated  general 
balance  sheet,  Dec.  31,  1920,  follows: 

1920  1919 
Net   inromp   after  providing  for  denrociation   of 

plant $4,813,512  $2,295,256 

Depletion 1.202.085  I.I  16.816 

Tederal  taxef 600.000  117,844 

Balance 3,011.426  1,060.596 

Cash  dividends 2,689.436  1,550.478 

Surplus $121,990  $489,882  (n) 

(o)  Deficit. 

The  surplus  account  stood  at  $11,098,952  on  Dec.  31, 
1920,  compared  with  $12,755,342  Dec.  31,  1919.' 


The  International  Nickel  Co. 

The   International    Nickel    Co.   has   issued   the   following 
statement  covering  its  condition  on  Dec.  31,  1920: 

ASSETS 
Property $48,093,797  90 


InveHtmentfl 

Invontoricfl 

Accounts  and  bilU  receivable 

LoanA  on  call 

Ca«h 


1,085,971  43 
11,764,482  86 
1.208,213  96 
2,015,000  00 
1,757,997   14 

Total $65,925,463  29 

LIABILITIES 

Preferred  ntoek 

•  Common  t  toek 

Accounts  pityalile  and  tax  rcfervw 

Pref.Tre.1  <lividend  No.  61  payable  Feb.  I,  1921. 

Arndent  and  infturnnre  funds 

ExchanRP  remTvr 

Surplun  April  1,  1920 '..'.."... 

Proht  and  Uiin  (hnlanoe  as  per  ntatoment) 


ToUl $65,925,463  29 

CONSOLIDATED  OENEIIAL  PROFIT  AND  LOSS  STATEMINT 
Nino  Montha  Ending  Dec.  }t.  1920 


E*rnin^a 

•  Other  mcome. . . . 

Total  income.  . 
Administration  i 
HeiervnlforlM 


id teneral eipeniH< $495. il?  76 

and  foreicn  tn>er  (oatimalnl)     534,140  »3 


DIVIDENDS 

I'roferrerl  No.  59— P»M  Am   2,  1920  tl»,6S9  00 

I'refrrred  No.  60— Paid  Nov.  I,  1920 |}),6a9  00 

I'refcrre,!  No.  61— Payable  Feb,  1,  1931 I)},6S9  00 


$5,315,939  01 
1,030,058  39 


401,067  00 
72,11 9,e06~>$ 


Davis-Daly  Copper  Co. 

A  report  of  the  Davis-Daly  Copper  Co.  for  the  three 
months  ended  Dec.  31,  1920,  states  that,  unlike  many  copper 
mining  companies,  production  has  not  been  curtailed. 

Receipts  and  disbursements  follow: 


RECEIPT.-; 


Octobei . .  . 
November . 
December, 


Total  receipts,  $194,560  31. 


Ore 
Returns 
$50,282  62 
75,099.82 
54.772.13 


$180,154.57  $14,405  74 


lisce'laneous 
Revenues 
$3,115.07 
2,480.15 
8,810  52 


Development  Cost 

Ortober $16,742  65  $61,014  60 

November...       10,077  30  49,800  07 

December   ...       13,158  98  42,454   16 


DI.SBCRSEMENTS 

Mining  Butte  Boston 

Cost               Equipment  Gen.  Esp.  Expense 

$4,375  34  $15,545  07  $4,764  68 

3,325  50  11,303.65  3.888  89 

2.337.93  15,593.72  -214.504  91 


$39,978  93    $153,268  83        $10,038  77    $42,442  44   $23,158  48 
Total  disbursements,  as  above,  $268,887.  45.         (a)  Including  l".  S.  income  tax. 


New  Jersey  Zinc  Co. 

The  New  Jersey  Zinc  Co.  has  issued  the  following  state- 
ment of  operations  for  the  last  quarter  of  and  the  year  1920: 

Income  (including  dividends  from  subsidiary  companies^,  after 
deductions   for   expen.ses,    taxes,    maintenance,    repairs   and 


renewals,  betterments,  depreciation  and  contingencies. 
Deduct  interest  on  first  mortgage  bonds 

Net  income , 

Dividend: 

2  per  cent  payable  Feb    10,  1921 


$841,557.42 
840,000  00 
$1,557  42 


."Surplus  for  the  quarter 

Net  income: 

First  quarter $2,628, 1 27 .  47 

.Second  quarter 2,756,576.98 

Third  quarter 1,711,873  69 

Fourth  quarter 841  557  42 


Le-s.s: 

Dividends  declared $5,600,000  00 

.\ccrued  interest  on  stock  subscriptions 1 3,092  1 8 

Reserve  for  adjuFtmenta  of  inventories  and 

Federal  taxes 341,179.92 


Surplus  for  the  year. 


$7,938,135  56 


$1,983,863.46 


Mining  Dividends  for  February,  1921 

The  following  is  a  partial  list  of  dividends  paid  by  Amer- 
ican mining  and  metallurgical  companies  during  February, 
1921: 

Companies  in  the  I'nited  States             .Situation  Per  Share  ToUls 

Chief  Consolidated.  I.  B Utah  $0  050  $44,211 

Cr.inito  Gold,  g Col.  03K  52.500 

Interrint,  Nickel.., U.  S.  and  Canada  I   50Q  I  U. 6(19 

Miami  Copper* Aril.  50t}  573.557 

Nc»  .Icr»,.y  Zinc N.J.  2  OOQ  840.000 

I  nitcl  Verde  Extension .\rii,  .  50Q  525.000 

(•iiiipiinii-s  in  Cnnadn  and  Mexico 

Aninarn  Mining,  g   s Mex.  0  03Q  $60,000 

Ilolling.-rCoii.sol.  Gold Canada  05M  246,000 

tj.  Quarterly;  K,  Irregular:  M,  Monthly 

•Miami  Copper  Co.Vs  dividrnd  No.  34  «na  paid  on  Feb.  IT.,  1921. 
and  not  In  .Iiinuiiry.  u.s  pr.vlixi.sly   annoiMU'vil. 

The  feature  of  February's  dividend  record  among  min- 
ing companies  was  the  omission  of  the  $1  quarterly  divi- 
dend paid  by  the  Anaconda  Copper  Mining  Co.  since  May, 
1919,  when  it  was  reduced  from  $2  to  $1.  Other  companies 
omitting  dividends  due  at  this  time  wore  Groeno-CiiiianeH 
Copjior,  .AnuM-ican  Zinc,  Lend  &  Smelting,  Ltd.,  and  Mo- 
hawk Mining.  The  New  Jersey  Zinc,  the  Chief  Consoli- 
dated, and  the  Amparo  Mining  companies  reduced  the 
amount  of  their  di.sbursements;  but  (Jranito  Gold  Mining 
piiy.s  for  the  first  time  since  March,  1918. 

Tlic  Hand  Mine.i,  Ltd.,  paid  $2  per  share  on  "American" 
shares,  Feb.  2f>;  and  on  Doc.  31,  1920.  the  North  Star 
Mine.s  disbursed  $75,000  to  its  250,000  sh:iri's  outstanding. 
Frontino  &  Bolivia  Cold  paid  a  semi-Mnniml  dividend  of 
In.,  amounting   to  i'7,000,  on  Jan.    13. 
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Mining  Stocks 

Week  Ended  February  26,  1921 


Stock 


Ezch. 


Adventure Boston 

Ahmeek Boston 

AUska-Br.  Col N.  Y.  Curb 

AUouez Boston 

Anaconda New  York 

Arcadian  Consol ....  Boston 

Ariz.  Com'l Boston 

Big  Led«e N.  Y.  Curb 

Bingham  Mines Boston 

Calumet  &  Arizona. .  Boston 

Calumet  &  Heola.. . .  Boston 

Canada  Copper N.  Y.  Curb 

Cmtennial Boston 

C«rrod«  Pasco New  York 

Chile  Copper New  York 

Chino New  York 

Columbus  Rexall Salt  Lake 

Con.  Arizona N.  Y.  Curb 

Con.  Copper  M N.  Y.  Curb 

Copper  Riinge Boston 

Crystal  Copper  (new)  Boston  Curb 

Davis-Daly Boston 

East  Butte Boston 

Fiist  National Boston  Curb 

Frankhn Boston 

Gadsden  Copper N.  Y.  Curb 

Granby  Consol New  York 

Greene-Cananea New  York 

Hancock Boston 

Howe  Sound N.  Y.  Curb 

Inspiration  Consol...  New  York 

Iron  Cap Boston  Curb 

lale  Royale Boston 

K«nntcott New  York 

Keweenaw Boston 

Lake  Copp€r Boston 

La  SaUe Boston 

Magma  Chief N.  Y.  Curb 

Ma^ma  Copper N.  Y.  Curb 

Majestic Boston  Cuib 

Mason  Valley Boston 

Mass  Conjsohdated . .  Boston 

•  MayBower-OU  Col. .  Boston 

Miami  Copper New  York 

MieUgan Boston 

Mohawk Boston 

Mother  Lode  (new)..  N.  Y.  Curb 

Nevada  Coneol New  York 

New  Baltle Boeton  Curb 

New  CoraeOa Boston 

Niion  Nevada N,  Y.  Curb 

North  Butte Bolton 

Nerth  Lake Boston 

OMoCop;>er N.  Y.  Curb 

Old  Dommion Boston 

Osceola Boston 

Phelps  Dodge Open  Mar. 

Quincy Boeton 

Ray  Consolidated. . .  New  York 

Ray  Hercules Boeton  Curb 

St.  Mary's  Min.  Ld..  Boeton 

Scnees  Copper Boston 

Shannon Boeton 

Shattuck  Arizona Now  York 

Booth  Lake Boeton 

Superior  Copper Boston 

Superior  &  Boston...  Boeton 

Tenn.  C.  AC.  cf«...  New  York 

Toulumoe Boeton 

Unitwl  Verde  Ei  .. .  Boeton  Curb 

Utah  Cooaol Boeton 


Hifth    Lov 
COPPER 
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•21   
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4 
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.25 
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18,  Q 

.25 

A 
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27  June  '20,  Q 

Jan.  '21,  Q 
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InUrnat.  Niakel Ne 

Internet.  NIekel,  p(..     Ne 


National  Lead New  York 

National  I^ead,  pfd. .  New  York 

St.  Joeaph  Lea<r New  York 

Stewart  Mining Boston  Curb 


Am.  Z.  L.  *8 New  York 

Am.  Z   I-  *8,  pfd..  New  York 

Butte  f:*Z New  York 

Butte  A  Huperior..  .  .  New  York 

CaUahan  Zo-Ld New  York 

New  Jersey  Zn N.  Y.  Curb 

Hueceas N.  T.  Curb 

Yellow  Pine \Am  Angeles 

•  Ceati  par  share,  t  Bid  or  asked. 
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Alaska  Gold New  York 

Alaska  Juneau New  York 

Carson  Hill N.  Y.  Curb. 

Cresson  Consol.  G...  N.  Y.  Curb 

Dome  Extension ....  Toronto 

Dome  Mines New  York 

Golden  Cycle Colo.  Sprgs. 

Goldfield  Consol N.  Y.  Curb 

Hollinger  Consol. . . .  Toronto 

Homestake  Mining. .  New  York 

Kirkland  Lake Toronto 

Lake  Shore Toronto 

Mclntyre-Porcupine  Toronto 

Porcupine  Crown. . .  .  Toronto 

Portland Colo.  Sprgs. 

Reorgan.  Booth N.  Y.  Curb 

Silver  Pick N.  Y.  Curb 

Teok  Hughes Toronto 

Tom  Reod Los  Angeles 

United  Eastern N.  Y.  Curb 

Vindicator  Consol. . .  Colo.  Sprgs. 

West  Dome  Consol. .  Toronto 

White  Caps  Mining..  N.  Y.  Curb 

Yukon  Gold NY.  Curb 
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Arizona  Silver 

Batopilas  Mining. . . . 

Beaver  Consol 

Coniagas 

Crown  Reserve 

Kerr  Lake 

La  Rose 

McKinley-Dar.-Sav. . 
Mining  Corp.  Can.. . 

Nipissmg 

Ontario  Silver 

Ophir  Silver 

Peterson  Lake 

Temiskaming 

Trethewey 


Atlanta 

Barnes-King 

Boston  &  Montana. . 

Cashboy 

El  Salvador 

Jim  Butler 

Jumbo  Extension. . .  . 

Louisiana  Con 

MacNamara  M.&  M. 
N.  Y.  Hond.  RoSar.. 
Tonopah-Belmont.    . 

Tonopah-Divide 

Tonopah-Extension. . 
'Tonopah  Mining.. .  . 
West  End  Consol.... 


Caledonia 

Cardiff  M.  &  M 

Chief  Consolidated. . 

Consol.  M.  &  S 

Daly  Mining 

Daly-West 

Eagle  &  Blue  Bell. . . 

Electric  Point 

Federal  M.  &  S 

Federal  M.  &  S.,  pfd. 

Florence  Silver 

Grand  Central 

Hecla  Mining 

Iron  Blossom 

Judge  M.  AS 

Marsh  Mines 

Prince  Consol 

Rambler-Cariboo 

Rex  Consol 

South  Heola 

.Standard  Silver-Ld  . 
Tamarack-Custer.. . . 

Tintio  Standard 

Utah  Apox 

Wilbert  Mining 


SILVER 

Boston  Curb       *2I 
New  York  } 

Toronto  *39 

Toronto  

Toronto 

Boston 

Toronto 

Toronto 

Toronto 

N.  Y.  Curb 

New  York 

N.  Y.  Curb 

Toronto 

Toronto 

Toronto 


2} 
•27J 


1.11 
8i 


2| 

•25  J 


III 
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*20  Apr.  '20,  M 
J  Dec.  '07,  I 
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2  05  Nov. '20,  Q 
*I7     Jan. '17, 

2i  Jan.  '21,  Q 
•25)  Apr. '18, 
•30     Oct.  '20,  Q 
1.11     Sept.  '20,  Q 
8     Jan. '2I,QX 
45  Jan.  '19,  Q 
I     Jan. '12, 
•7}  Jan.  '17, 
•27     Jan. '20,  K 
♦17     Jan. '19, 


GOLD  AND  SILVER 


N.  Y.  Curb 
Butte 
Boston 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
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N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
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2.00     1.95     2. 

3.35     3.25     3. 
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Sept. 
Oct. 
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21,  K 
'20,  Q 
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'17. 


QUICKSILVER 

Boston  •95     Jan.  '19, 


Vanadium  C?orp. 


VANADIUM 

York  37i       3 


AHbostos  Corp 

Asbentos  Corp.,  pfd.. 


35i  Jan.  '21,  Q 


80}  Jarj.  '21,  QX 
90     Jan. '21,QX 


MINING.   SMELTING   AND  REFINING 


Amor.  Hm.  A  Hef.... 
Amor.  8m.  A  Hef.  pf. 
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821 


41  i  Dec.  '20,fQ 
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INDUSTRIAL  NOTES 


New  Auto-Transformer  Starter 
Easily  Tended  by  One  Man 

For  the  starting  of  standard 
squirrel-cage  motors  operating  mine 
pumps,  fans,  conveyors,  tipple  machin- 
ery, crushers,  etc.,  an  auto-transformer 
starter  has  been  developed  by  the 
engineering  department  of  the  Cutler- 
Hammer  Manufacturing  Co.,  of  Mil- 
waukee, Wis.  The  simple  steel  con- 
struction— using  no  wood  or 
castings  whatsoever  —  the 
absence  of  flexible  moving 
leads,  and  the  ease  of  in- 
spection of  the  contacts  and 
adjustment  of  the  relays, 
enable  this  device  to  give 
continuous  and  satisfactory 
service  at  a  low  upkeep 
cost.  The  starter  consists 
of  two  auto-transformers, 
commutating  mechanism, 
low-voltage  release  and  du- 
plex overload  relay,  all  in- 
closed in  a  sheet-metal  case 
with  the  operating  lever  out- 
side. The  case  is  strongly 
reinforced  with  angle  iron, 
and  has  a  hinged  cover. 
The  transformers  and  case 
are  carried  directly  on  the 
supporting  brackets  and 
may  be  readily  mounted  on 
the  wall,  switchboard,  or 
any  post  or  pedestal.  In- 
terlocks prevent  moving  the 
operating  lever  directly  to 
the  running  position.  If  re- 
leased in  the  first  or  start- 
ing position,  the  lever  is 
returned  to  neutral  by  a 
spring.  It  may  be  locked  in 
the  neutral  position  to  pre- 
vent unauthorized  opera- 
tion. The  oil  -  immersed 
commutating  mechanism  is 
placed  at  the  bottom  of  the 
case  below  the  transformers 
and  may  be  exposed  for  inspection  by 
the  removal  of  the  oil  pan,  a  simple 
one-man  job.  An  ample  head  of  oil  is 
maintained  above  the  contacts  and  a 
double  horizontal  break  is  provided  in 
each  line.  Breaking  the  circuit 
horizontally  confines  the  arcs  between 
the  copper  contacts  and  prevents  burn- 
mg  of  parts  not  designed  for  that 
Mervice.  The  stationary  contacts  arc 
drop-forged  pieces  of  copper  carried  on 
non-stubbing  fingers  easily  adju.stcd 
and  renewed.  The  moving  contacts 
or  segments  are  short  copper  strips, 
which  are  made  reversible  so  as  to 
provide  double  the  normal  amount  of 
service. 

These  starters  are  made  in  various 
sizes  for  the  operation  of  two-  or 
fhrec-phaiic  induction  motors  rated 
between  B  and  100  hp.,  on  standard 
commercial  voltages  between  110  and 
2,200  and  at  frequencies  of  60.  BO,  40, 
'13,  and  '25  cycles  per  second. 


Wullstein  Gravitation  Screen 

Construction  Produces  Mobile  Bed  and 
High  Efficiency 

An  interesting  new  type  of  station- 
ary screen  is  being  put  on  the  market 
by  the  International  Gravitation  Screen 
Co.  of  Salt  Lake  City,  Utah.  It  is  of 
the  inclined  type,  adjustable  for  slope. 
The  screen  consists  of  a  series  of  over- 
lapping "combs."  Each  comb  consists 
of  a  steel  retaining  bar  in  which  teeth 
of  steel  wire  are  firmly  attached.  The 
teeth  are  in  pairs,  each  one  being 
shaped  like  a  hairpin.  After  being 
placed  in  the  retaining  bar  the  prongs 
are  bent,  one  down  and  the  other  up. 


!•:  iJK.^niC  \VfI,I-STEIN  C.K.\VIT.\TION  SCRKEX 

The  bending  is  slight.     Looked  at  from 

the  edge  of  the   comb  the  ends  of  the 

teeth    follow    what    appears    to    be    a 

staggered    path.      The    result    of    this 

bending  is  to  leave  an  opening,  which  is 

narrowest   at   the    point    of  attachment 

and  widest  at  the  free  end  of  the  steel 

prong.     The  ends  of  the  prongs,  beini: 

free,    allow    of    vibration     and    spring. 

The  combs  are  held  in  place  by  two  side 

boards    and    can    be    readily    replaced 

Our  illustration  shows  the  finer-meshed     agement." 

pattern  ready  for  work. 

The  material  to  be  screened  is  fed 
over  a  flat  sole  piece  in  a  thin  sheet  and 
runs  down  the  sloping  surface  of  the 
screen 


any  from  lodging  between  the  prongs. 
The  capacity  is  large,  both  on  account 
of  the  large  effective  screen  area  open- 
ing and  because  of  the  mobile  charac- 
ter of  the  bed.  A  high  capacity  and 
efficiency  are  claimed  for  the  screen. 
The  principle  of  the  screen  is  also  being 
applied  to  the  grizzly  for  very  coarse 
screening,  although  it  appears  to  be 
suitable  for  comparatively  fine  screen- 
ing down  to   16  or  20  mesh   at  least. 

The  Motor  Truck  Serves 

the  People  Cheaply 

and  Efficiently 

In   discussing   the   motor  truck   as   a 
competitor  of  the  railroads, 
the  Mining  Congress  Jour- 
nal for  October,  1920,  points 
out  that  "The   public  high- 
ways are  maintained  by  the 
people  who  use  them,  either 
by    direct    taxation    or    by 
license    fees    paid    by    the 
users    of    automobiles    and 
trucks,  and  that  these  same 
highways   were   maintained 
at  public   expense   long   be- 
fore railroads  were  dreamed 
of.        When       motor  -  truck 
freight    transportation   over 
any  considerable  distance  is 
at   all   possible   in   competi- 
tion with  railroad  transpor- 
tation  it  is  proof  that  the 
railway  service  is  so  clum- 
sily handled  as  to  need  such 
competition  in  order  that  it 
shall     be     made     to     meet 
more    efficiently    the   public 
leiiuirements.    There  was  a 
time      when      the      farmer 
carried  his  grain  in  a  sack 
over     his     shoulder     miles 
across  the  country  upon  the 
best   highway    available    to 
have   it   ground    into    flour. 
Later  the  ox  cart,  then  the 
mule   team,   and   later   still 
the   motor   truck   were   the 
i:u'ans     through     which     a 
marvelous   advance    in   civ- 
ilization   was   accomplished. 
All  of  these  have  used   the 
public   highways,   and    the   railroad    as 
such  can  command  business  only  to  the 
extent  that  its  service  is  vastly  cheaper 
than  that  which  can  be  otherwise  fur- 
nished.    Motor-truck  transportation  for 
short  liauls  and  for  city  delivery  has  a 
distinct  advantage  over  railroad  trans- 
portation    between     the     same     points. 
That  such   competition   shall    interfere 
with  railroad  traflic  for  any  great  dis- 
tances   is    a    libel    upon    railroad    man- 


Newspapers   and    Periodicals    in    Japan 

A   list  of  newspapers,   trade   papers, 

and    magazines    in    circulation    in    the 

It  is  exceedingly  mobile,  there     principal  cities  of  Japan  has  boon  com 


being  a  pronounced  up-and-clown  motion 
in  the  vertical  plane  as  well  as  a  side- 
to-side  motion  in  a  horir.onUil  plane. 
The  screen  does  not  blind.  This  is  due 
to  the  fact  that  the  screen  openings  are 
widest  at  the  ends  of  the  prongs  and 
the  movement  of  the  particle  prevents 


|)ile<l  by  the  Far  Eastern  Division  of 
r.  S.  liepartment  of  Commerce,  Wash- 
ington, D.  C.  The  nature  of  the  pub- 
lication, its  circulation,  subscription 
price,  rates  of  ndvorfising.  and  other 
available  inforninti.n  is  given.  (Re- 
quest file  nunib<-r  FK-11029.) 
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Chain  Hoists  Handle  Materials 
in  the  Oil  Field 

Relative  Advantages  of  Various  Types 

Discussed  by  the  Vice-President  of 

the  Wright  Manufacturing  Co. 

One  of  the  most  interesting  and  ex- 
tensive problems  of  the  oil  industry 
is  the  handling  of  materials  in  the 
field,  and  the  requirements  of  the  work 
have  been  an  inspiration  to  the  man- 
ufacturers of  lifting  devices  in  general 
and  of  chain  hoists  in  particular. 

In  the  economical  handling  of  various 
materials  that  must  be  lifted  and 
moved  from  place  to  place,  cranes  and 
chain  hoists  play  an  important  part. 
There  is  probably  no  organization  in 
the  oil  industry  that  does  not  employ 
them.  The  chief  advantages  of  these 
machines  lie  in  their  great  power  and 


WRIGHT  CHAIN  HOIST 

self-locking  features.  Light  and  com- 
pact, for  short  lifts,  they  are  unsur- 
passed by  any  device  yet  designed. 
They  are  made  in  sizes  up  to  thirty 
tons'  capacity. 

For  the  handling  of  heavy  materials 
and  work  involving  high  lifts,  cranes 
are  frequently  employed,  although  the 
number  in  use  is  rather  small.  A  com- 
mon method  is  that  of  erecting  beams 
with  trolleys  or  runners  to  which  chain 
hoists  ^re  attached,  such  as  are  shown 
in  the  accompanying  photograph. 

The  proper  selection  of  a  chain  hoist 
involves,  according  to  II.  F.  Wright, 
vice-president  of  the  Wright  Manufac- 
turing Co.,  Lisbon,  Ohio,  an  under- 
standing of  principles  that  arc  fre- 
quently overlooked.  There  are  three 
separate  and  distinct  types  of  chain 
hoists  on  the  market,  the  differential 
pulley  block,  the  screw  hoist,  and  the 
high-.spced    hoist.      Each    of    these    is 


made  for  a  particular  class  of  work. 
The  differential  pulley  block  was  the 
first  to  be  used,  and  as  it  costs  only 
one  third  as  much  as  its  modern  rival, 
is  still  found  occasionally  where  con- 
siderable lifting  is  done. 

In  addition  to  price,  two  other  fac- 
tors must  be  considered  when  a  new 
hoist  is  to  be  purchased:  speed,  or 
the  number  of  feet  of  hand  chain  that 
must  be  overhauled  to  raise  the  load 
a  given  distance;  and  force,  or  the  pull 
in  pounds  required  on  the  hand  chain  to 
raise  the  weight.  As  ordinarily  made, 
the  number  of  feet  of  hand  chain  that 
must  be  overhauled  to  lift  a  given  load 
is  about  the  same  with  the  pulley  block 
and  high-speed  hoist.  And  as  the  dif- 
ferential pulley  block  is  the  cheaper 
hoist,  it  evidently  is  to  the  question  of 
force,  or  the  effort  exerted  on  the  hand 
chain,  to  which  one  must  look  to  estab- 
lish the  superiority  of  high-speed 
hoists. 

What  are  the  facts  ?  With  a  one-half 
ton  high-speed  hoist,  a  pull  of  60  lb. 
only  must  be  exerted  as  against  a  pull 
of  120  lb.  with  the  differential  pulley 
block;  with  the  one-ton  high-speed 
hoist,  a  pull  of  80  lb.  only  must  be  ex- 
erted as  against  a  pull  of  218  lb.  with 
the  differential  block;  and  with  the  two- 
ton  high-speed  hoist,  a  pull  of  120  lb. 
is  exerted  as  against  306  lb.  with  the 
pulley  block.  Thus,  it  is  evident,  the 
problem  reduces  to  one  of  labor  versus 
price.  From  two  to  three  times  as 
much  effort  must  be  exerted  to  lift  a 
load  with  the  differential  pulley  block 
as  with  the  high-speed  hoist. 

In  practically  all  cases,  and  specially 
in  the  oil  fields,  the  high-speed  hoist  is 
by  far  the  cheapest  to  use  because  it 
prevents  unnecessary  waste  of  human 
effort,  the  most  expensive  of  any  kind 
of  power  that  it  is  possible  to  buy. 

The  screw  hoist  is  of  the  worm-and- 
gear-wheel  type  and  is  designed  to  be 
used  for  work  where  the  hoist  has  to  be 
continually  shifted  about  as  in  general 
repair  work.  It  is  more  efficient  than 
the  differential  pulley  block  but  only 
about  one  half  as  efficient  as  the  high- 
speed hoist.  With  this  hoist  the  pull 
on  the  hand  chain  is  cut  down  at  the 
expense  of  speed.  For  example,  with  a 
one-ton  screw  hoist,  60  ft.  of  chain 
must  be  overhauled  to  raise  the  load 
one  foot,  whereas  with  the  high-speed 
hoist  only  30  ft.  need  be  overhauled  to 
do  the  same  thing.  With  both  hoists, 
however,  the  force  applied  is  about  the 
same. 


The  Manistee  Iron  Works  Co.,  Man- 
istee, Mich.,  manufacturers  of  Roturbo 
centrifugal  pumps,  vacuum  pumps,  ro- 
tary jet  condensers,  and  evaporating 
equipments  for  salt,  sugar,  and  potash, 
have  opened  a  Pacific  Coast  office  in 
the  Rialto  Building,  San  Francisco, 
which  will  be  in  charge  of  L.  M.  Page, 
general  sales  manager  for  this  com- 
pany for  the  last  five  years.  The  com- 
pany expects  to  open  branches  also  at 
Los  Angeles,  Cal.,  Portland,  Ore.,  and 
Seattle,  Wash.,  which  also  will  be  under 
the  supervision  of  Mr.  Page. 


Hoists — The  Allis-Chalmers  Manu- 
facturing Co.,  Chicago,  111.,  has  issued  a 
new  bulletin,  No.  1803-A,  dealing  with 
the  company's  line  of  Corliss  steam 
hoists  for  mines. 

Heaters,  Evaporators — Ross  Heater  & 
Manufacturing  Co.,  Inc.,  Buffalo,  N.  Y., 
has  issued  its  catalog  F,  illustrating 
and  describing  the  various  types  of 
heaters,  condensers,  expansion  joints, 
coolers  and  "airjector"  pumps  made  by 
it.  The  line  includes  an  oil  cooler  for 
cooling  lubricating  oils  and  quenching 
oils  before  reuse. 

Ladles — Whiting  Corporation  Harvey, 
III.,  (formerly  the  Whiting  Foundry 
Equipment  Co.)  has  issued  catalog 
No.  156,  superseding  number  147,  of 
December,  1920.  The  new  catalog,  of 
thirty-one  pages,  is  well  illustrated,  and 
specially  presents  the  maker's  new- 
style  helical  worm  geared  crane  ladle. 
There  is  also  a  new  style  "teapot 
spout"  ladle  having  the  spout  inside  the 
bowl.  A  copy  will  be  mailed  on  re- 
quest. 

Cars — The  Lake  Shore  Engine  Works, 
Marquette,  Mich.,  has  issued  an  illus- 
trated pamphlet,  entitled  "Marquette 
Cars,"  which  outlines  some  of  the 
equipment  that  is  manufactured  by 
that  company  for  mining  and  other  in- 
dustrial use.  Several  types  of  cars  are 
featured  in  the  bulletin,  but  there  is 
also  included  such  equipment  as  rotary 
car  dumpers,  mine  cages  and  skips, 
crossheads  and  sheaves. 

Locomotive  Cranes  —  The  Brown 
Hoisting  Machinery  Co.,  Cleveland, 
Ohio,  has  issued  its  88-page  catalog 
"K  1921,"  dealing  with  its  line  of 
locomotive  cranes.  The  160-odd  large 
photographs  eloquently  describe  the 
variety  of  forms  and  of  uses  of  these 
cranes,  and  indicate  the  extensive  pat- 
ronage enjoyed  at  home  and  abroad. 
Tables  and  skeleton  drawings  aid  the 
prospective  purchaser  to  select  just  the 
type  and  size  suited  to  his  need. 

Cotlrell  Processes — The  Wbstern  Pre- 
cipitation Co.  of  Los  Angeles,  Cal.,  has 
issued  an  attractive  folder  simply  de- 
scribing the  various  applications  of  the 
Cottrell  method  of  electrical  precipita- 
tion of  suspended  particles  from  gases, 
and  giving  a  selected  bibliography  on 
the  subject.  Many  illustrations  and 
diagrams  are  shown  which  make  clear 
the  method  of  installation. 

I'ipe  Stocks  and  Dies — The  Arm- 
strong Manufacturing  Co.,  Bridgeport, 
Conn.,  has  issued  catalog  No.  16,  il- 
lustrating and  listing  the  company's 
full  line  of  genuine  Armstrong  stocks 
and  dies.  The  pamphlet  calls  special 
attention  to  the  new  machines  for 
threading  and  cutting  off  pipe.  All  are 
built  with  standard  care,  the  larger 
sizes  having  all  driving  gears  inclosed 
in  an  oil  chamber. 
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The  Fourth  Estate 

TX  MEDIEVAL  ENGLAND  there  were  three  classes 
A  castes,  or  estates— the  barons,  the  clergv.  and  the 
commons.  With  the  invention  of  printing,"  books  be- 
came a  powerful  factor  in  life,  and  with  the  develop- 
ment of  the  newspaper  this  factor  strengthened  from  a 
Ravening  influence  into  an  ever-present  dynamic  force 
Burke,  statesman  and  orator,  making  a  speech  in  the 
House  of  Commons,  was  suddenly  conscious  of  that 
power  as  represented  by  the  reporters  in  the  press 
gallery.  '  These  gentlemen,"  he  interrupted  his  speech 
to  say,  represent  a  distinct  class  and  power  in  the 
empire.     They  constitute  a  Fourth  Estate." 

Since  that  time  the  power  and  responsibilitv  of  the 
Fourth  Estate  has  grown  so  that  its  influence"  is  prob- 
ably predominant.  Certainly  modern  life,  government 
commerce,  and  indu.stry  would  be  impossible  without 
the  press,  though  it  would  be  conceivable,  for  example 
without  the  barons  or  even  without  the  clergy 

The  one  thing  which  we  all  need  in  common  is  the 
new.spaper;  it  is  the  one  medium  through  which  in  the 
most  advanced  countries  of  the  world,  millions  of  men 
and  women  daily  merge  their  thoughts  into  common 
channels  It  is  the  prime  es.sential  to  intelligent  com- 
mon understanding,  the  sine  qua  non  of  democracv,  the 
link  that  binds  great  nations  and  causes  together' 

Such  are  the  more  or  less  trite  and  acknowledged 
functions  of  the  press  in  general.  It  is  fitting  that  engi- 
neers should  apply  these  definitions  to  the  engineering 
Pi-ess.  It  is  especially  necessary  for  the  members,  com- 
mittees, and  officers  of  technical  .societies  to  keep  in 
mind  the  necessity  and  the  indispensabilitv  of  the 
echnical  press,  and  to  realize  the  dignified  nature  of 
this  medium  for  the  development  of  a  common  harmo- 
nious thought  and  understanding.  Anv  Burke  of  the 
engineering  world  must  needs  pau.se  in  his  addre.ss  to 
c-ngineers  and  to  the  nation  long  enough  to  recognize 
the  independent  status  and  the  power  of  the  Fourth 
h.Htate.  and  the  necessity  for  its  support 

It  ha.s  been  .said  that  the  technical  press  could  exist 
without  the  engineering  societies,  which  is  evidently 
rue:  and  it  has  been  added  that  the  engineering  socie- 
les  could  not  exist  without  the  technical  pre,s.s.  The 
latter  is  perhaps  only  partly  true:  but.  at  anv  rate,  it 
IS  clear  that  the  technical  .societies  could  not  have  grown 
t"  the  numbers  and  power  which  they  have  attained  ex- 
cept with  the  support,  publicity,  and  constructive  criti- 
<ism  which  the  press  has  alTorded  them. 

Those  societies  which  deem  them.selves  .self-sutruient 
»>'<l  their  ofHcers  who  are  not  analytical,  will  replv  •  we 
<<«n  have  our  own  journals,  our  own  mediums  of  pub- 
iKit.v-we  do  not  have  to  recognize  the  nee.l  oi  an  inde- 
pendent preHs.  Think  again:  has  that  principle  worked 
as  between  governments  and  the  pre.ss.  as  lu-tvve.-n  great 


industries  and  the  press?     The  journal  of  a  technical 
society-  IS  an  organ,  a  subsidized  publication,  bound  by 
the  policy  of  the  board  of  management.     It  is  not  the 
medium  for  independent  editorial  comment,  a  dissemi- 
nator of  general  news,  or  a  forum  for  unbiased  public 
opinion:    for  sometimes   that   public   opinion   and    that 
honest  editorial  comment  would  criticise  policies  of  the 
society;  and  that,  of  course,  would  never  do.     The  ad- 
ministration at  Washington  during  the  war  issued  a 
daily  official  organ,  under  the  editorship  of  one  Creel; 
but  Congress  tomahawked  it  at  the  first  opportunity 
and  there  was  nowhere  in  evidence  anv  voice  of  protest' 
In  any  attitude  of  the  technical  .societies  which  does 
not  recognize  the  necessary  function  of  the  independent 
technical  press,  and  which  does  not  support  it    these 
societies  are  blind,  not  only  to  the  advancement  of  the 
causes  which   they   represent,    but   also   to   their   own 
welfare.     Engineers  know  that  the  aims  and  ideals  of 
the  societies  are  as  a  rule  of  the  highest:  thev  move  in 
any  good  cause  not  only  from  their  own  earnest  con- 
viction but  with  an  ear  to  the  ground  for  all  comment 
and  Illuminating  criticism.    They  would  like  to  know  as 
they  proceed  what  the  thousands  of  their  own  members 
think  of  what  they  are  doing.     They  cannot  find  that 
out  trom  their  own  organizations.     Their  work  is  done 
by  committees;,  and  it  is  a  long  time  between  the  ap- 
pointment of  committees:  and  the  thousands  of  the  rank 
and  file  have  only  once  in  a  great  while  an  opportunity 
tor  the  expression  of  an   opinion,  and  that   onlv  on  a 
single  categorical  que.stion.  such  as:    "Shall  the  "Ameri- 
can Society  of  Civil  Engineers  join  the  Federated  Amer- 
ican Engineering  Societies?    Answer  Yes  or  No,  and  be 
quick  about  it." 

The  technical  .societies  cannot  find  out  from  their  own 
official  organs  what  the  vox  popuU  is  saving.  Therefore 
just  as  Mr.  Harding  cannot  and  will  not  trv  to  run  the 
Government  intelligently  without  the  light  which  the 
pre.ss  affords  him.  just  .so  the  technical  organizations 
especially  as  they  launch  out  into  work  of  general  or 
public  import,  cannot  keep  properly  oriented,  even  as 
to  the  opinions  and  wishes  of  their  members,  without 
the  independent  technical  journals. 

The  Demagogue 

T~^HK  House  of  Hepre.sentatives  is  full  of  all  sorts  of 
*  l>eople.  many  of  them  ignorant,  manv  catching  at 
any  straw  for  notoriety.  Such  a  one  is  Mason  „f 
IllinoKs.  Ml  who.se  record  we  recall  the  epi.sode  of  his 
having  made  a  si>eech  during  the  war  at  a  public  meet- 
ing in  VNashington.  which  apparently  was  called  to  ex- 
pound the  beauties  of  Holshevism  and  Pacifism.  It  is 
Mr.  Ma.son  who  recently  olTored  resolutions  in  Congre.ss 
calling  for  recognition  of  the  ind.pendent  republics  of 
Korea  and  Ireland. 
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Quite  recently,  on  the  floor  of  the  House,  Mr.  Mason 
attacked  the  copper  producers,  particularly  Mr.  John  D. 
Ryan,  and  also  Mr.  B.  M.  Baruch,  charging  them  with 
having  stolen  from  the  Government  in  copper  deals  dur- 
ing the  war.  Mason  was  promptly  rebuked  by  his  own 
colleagues,  who  recalled  the  action  of  the  copper  pro- 
ducers in  selling  the  metal  early  in  the  war  to  the  Gov- 
ernment at  16ic.  per  pound,  when  the  prevailing  price 
was  26c.  This  agreement  was  made  with  Mr.  Baruch, 
representing  the  War  Industries  Board. 

Several  members  of  the  Senate  also  brought  out  the 
facts,  Senator  Thomas  narrating  that  he  and  Senator 
Smoot  had  gone  to  Mr.  Baruch  to  protest  against  his 
buying  copper  at  that  figure,  because  this  depression  of 
price,  if  maintained,  would  have  forced  many  small  com- 
panies to  the  wall.  Senator  Myers,  of  Montana,  remark- 
ing that  Mr.  Ryan  had  done  his  best  to  keep  him  out 
of  the  Senate,  testified  to  his  convictions  as  to  the 
patriotism  of  Mr.  Ryan  and  the  great  value  of  his  serv- 
ices to  the  country  during  the  war. 

The  copper  producers  of  America  worked  during  the 
war  at  the  orders  of  the  Government,  and  were  quick 
to  respond  to  its  desires,  even  though  the  last  request 
made,  that  the  producers  keep  up  war  production  after 
the  armistice  was  signed,  resulted  in  that  surplus  of 
copper  stocks  which  has  ever  since  hung  like  a  pall  over 
the  industry.  These  Government  requests  were  trans- 
mitted by  Mr.  Baruch  as  chief  of  the  War  Industries 
Board. 

There  is  no  question  that  the  Government  program 
left  the  industry  in  an  unfavorable  and  crippled  condi- 
tion, when  it  dropped  it  with  its  heavy  accumulated 
stocks.  We  have  heard  nowhere,  however,  any  com- 
plaint against  the  Government,  or  of  any  claim  for  dam- 
ages. It  is  all  in  the  hazards  of  the  war.  Nevertheless, 
the  men  who  stood  behind  the  Government  with  all  their 
resources  and  their  untiring  personal  service  should  not 
have  to  suffer  the  unnecessary  hazard  of  irresponsible 
slander. 


conditions  in  the  steel  trade,  the  principal  consumer  of 
magnesite.  Unless  imports  increase  or  Washington  pro- 
ducers resume,  the  steel  industry  will  probably  find  itself 
short  of  refractory  material  very  soon,  Mr.  Stone 
believes.  We  are  glad  to  publish  Mr.  Stone's  convincing 
conclusions,  for  at  a  time  when  tariff  legislation  is  pend- 
ing it  is  proper  that  the  truth  be  told,  as  far  as  it  is 
discernible. 


Why  Magnesite  Producers  Shut  Down 

WHEN  IT  WAS  ANNOUNCED  at  the  beginning 
of  the  year  that  producers  of  magnesite  in  the 
State  of  Washington  had  shut  down,  the  importation  of 
this  commodity  from  Austria  was  generally  accepted  as 
the  cause.  That  is,  somebody  said  this  was  the  reason, 
and  no  one  denied  the  statement.  Those  engaged  in 
mining  this  mineral  have  been  agitating  for  a  protective 
tariff,  and  here,  apparently,  was  ready  proof  of  what 
Austrian  compf'titors  could  do  to  put  this  war-bred 
industry,  with  its  great  investment  and  machinery  of 
preparation  and  dij^tribution,  on  the  rocks. 

To  what  extent  the  Washington  companies  will  be 
able  to  operate  in  the  face  of  such  competition  is  a 
debatable  point.  It  is  also  debatable  whether  under 
any  circumstances  a  protective  tariff  on  magnesite  be 
advisable.  But  it  seems  unlikely  that  it  is  importation 
of  Au.strian  magnesite  that  has  caused  the  suspension 
of  operations  in  Washington.  This  is  pointed  out  on 
p.  464  by  R.  C.  Stone,  of  the  U.  S.  Geological  Survey. 
Imports  in  1920  were  only  about  18  per  cent  of  the 
magnesite  consumed  for  all  purposes,  according  to  Mr. 
Stone,  as  compared  with  14  per  cent  in  1919.  Also, 
imports  in  December  last  were  less  than  a  quarter  of 
those  of  November,  and  in  neither  of  the.se  months  did 
any  come  from  Austria.  Mr.  Stone  suggests  that  the 
real  reason  for  the  shutdown  is  lack  of  orders,  owing  to 


Pitlman  Act  Distortions 

APPARENTLY  the  latest  tirade  launched  against  the 
L  Pittman  Act  appears  in  a  recent  leading  editorial 
of  the  Commercial  mul  Financial  Chronicle.  The  state- 
ments made  leave  no  doubt  in  anyone's  mind  as  to 
the  attitude  of  that  paper.  The  operation  of  the 
Pittman  Act  is  characterized  as  "a  piece  of  extrava- 
gance and  profligacy,"  a  "monstrous  wrong  to  the  people 
of  the  country,"  and  an  "iniquitous  law."  These  caustic 
remarks  would  not  be  so  bad  were  arguments  advanced 
to  substantiate  them,  but  absolutely  no  facts  are  pre- 
sented that  in  any  manner  prove  the  Chronicle's  con- 
tentions. One  acquainted  with  the  history  and  opera- 
tion of  the  Pittman  Act  can  find  much  fault  and  serious 
criticism  with  the  presentation  of  the  editorial  comment 
noted.  Misstatement  follows  misstatement,  so  that  the 
reader  unfamiliar  with  this  silver  legislation  may  un- 
wittingly be  induced  to  agree  with  the  conclusions 
reached. 

It  appears  to  us  that  this  attempt  of  the  Chronicle  to 
discredit  the  Pittman  Act  is  merely  exposing  either  its 
own  ignorance  of  the  silver  situation  or  its  unwilling- 
ness to  present  all  the  appertaining  facts,  for  the  article 
carefully  fails  to  point  out  that  the  Government,  and 
hence  the  taxpayer,  is  not  losing  one  cent  by  the  silver 
purchases  under  the  Pittman  Act.  The  silver  was  sold  to 
the  British  government  for  one  dollar  an  ounce  and  is 
being  replaced  for  one  dollar  an  ounce.  We  reluctantly 
refer  to  this  point,  as  it  has  frequently  been  stressed  in 
these  columns,  but  it  has  evidently  been  overlooked  in 
this  patently  ignorant  attack.  It  is  not  the  American 
taxpayer  who  is  feeling  the  effect  of  the  Pittman  Act 
but  his  British  neighbor,  who  bought  about  207,000,000 
ounces  of  silver  in  the  first  place  at  one  dollar  an  ounce 
and  through  the  intermediary  of  the  United  States  Gov- 
ernment, which  had  a  large  stock  on  hand  and  which  is 
now  transferring  the  money  it  received  in  the  transac- 
tion to  the  American  silver  producer. 

If  it  had  not  been  foi-  the  enormous  amount  of  Ameri- 
can silver  that  was  shipped  to  India  in  1918-1919  there 
is  little  doubt  that  the  silver  market  would  be  in  much 
better  condition  today.  India's  large  silver  repast  of 
that  period,  judging  by  the  recent  selling  for  Indian 
account,  has  evidently  not  been  digested  or  assimilated. 
The  present  unusual  spectacle  of  selling  from  India 
would  surely  have  been  deferred  a  bit  longer. 

The  Chronicle  states  that  should  silver  purchases 
continue,  at  present  market  prices,  "the  loss  to  the  Gov- 
ernment and  the  clear  bonus  to  the  silver  producers 
would  i-each  the  prodigious  sum  of  $70,000,000."  A  pro- 
digious statement.  A  moment's  reflection  will  show 
that  it  would  be  purely  a  iiaper  los.s,  and  not  a  loss  at  all, 
for,  should  the  Government  make  its  future  silver  pur- 
chases at  the  market  price,  it  would  be  making  an  actual 
profit  of  $70,000,000  at  the  expense  of  the  silver  pro- 
ducers. Is  that  the  purpose  of  the  purchases?  If  so, 
why  not  have  the  (government  withdraw  its  buying  en- 
tirely at  the  present  time  so  as  to  "bear"  the  market, 
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and  then  to  buy  gingerly  without  disturbing  the  low- 
level  of  the  market?  Fortunately  such  is  not  the  pur- 
'  pose  of  government,  which  should  function  not  for  its 
own  particular  profit  but  with  equal  consideration  to 
everyone.  The  Pittman  Act  merely  gives  due  and  equi- 
table treatment  to  the  silver  producers,  and  the  flimsy 
pretexts,  hasty  assumptions,  and  gross  distortions  of 
those  unfamiliar  with  its  histor.y  and  its  purpose  will 
not  change  it. 

We  wonder  if  it  is  generally  known  what  a  boon  the 
Pittman  Act  has  been  of  late  in  keeping  the  wheels 
turning  in  some  of  our  copper  and  lead  mines  where  sil- 
ver is  recovered  as  an  important  and  valuable  byproduct. 
Were  it  not  for  the  support  given  by  dollar  silver  to  the 
low-priced  copper  and  lead  produced,  many  valuable 
mining  properties  would  be  shut  down  in  Montana  and 
Idaho  mining  districts  and  hundreds  of  miners  added  to 
the  already  swelled  list  of  unemployed  in  the  mining 
industry.  This  statement  is  not  introduced  as  an  argu- 
ment to  continue  the  act,  but  merely  to  point  out  one 
of  its  beneficial  results  through  stabilization.  The  Pitt- 
man Act  can  stand  on  its  own  merits  and  the  splendid 
service  it  rendered  in  helping  win  the  war  (tribute  was 
recently  bestowed  upon  it  by  a  prominent  British  offi- 
cial), and  needs  no  extraneous  support. 

Attacks  against  the  Pittman  Act  may  be  expe.-ted  at 
any  time,  particularly  as  it  may  appear  to  the  unin- 
formed that  the  Government,  and  hence  the  public,  is 
being  mulcted  of  a  large  sum  of  money  in  making  silver 
repurchases.  It  would  help  much,  however,  if  before 
venting  their  spleen,  critics  took  care  to  present  all  the 
facts  in  the  case,  .so  that  the  reader  may  also  draw  his 
own  conclusions. 


Improved  Utilization  of 
Non-Metallic  Minerals 

IT  IS  PROVERBIAL  that  the  pork-packing  industries 
utilize  everything  up  to,  and  some  aver  even  includ- 
ing, the  squeal.  In  striking  contrast  with  this  are 
some  of  the  non-metallic  mining  industries,  where 
the  wa.ste  is  very  greatly  in  excess  of  the  useful 
products.  A  paper  entitled  "Byproduct  Expansion  in 
the  Non-Metallic  Mineral  Indu.stries,"  read  at  the 
recent  New  York  meeting  of  the  A.  I.  M.  E.,  brings 
this  subject  into  the  foreground.  It  is  asserted  that 
in  the  process  of  slate  quarrying  the  waste  is  80  to 
95  per  cent  of  gross  production,  and  in  various  other 
non-metallic  mining  industries  the  percentage  of  waste 
approaches  these  figures. 

Of  course  it  must  be  remembered  that  much  of  this 
wa.ste  is  just  plain  ordinary  dirt  and  liarren  rock, 
which  are  in  a  sense  cheap  because  the  world  is  made 
of  them,  but,  on  the  other  hand,  it  is  believed  that 
a  considerable  part  of  the  discarded  material  may  be 
fitted  into  our  complex  industrial  life  if  its  proper 
niche  can  he  found.  It  is  to  find  the  niches  and  corners 
into  which  non-metallic  byproducts  will  properly  fit 
that  the  I'.  S.  Bureau  of  Mines  is  devoting  an  important 
part  (if  its  ))n'scnt   activities. 

Copper  bars  are  all  much  alike,  whether  their  source 
was  native  metal  or  sulphide,  and  gold  bricks  (if 
Kenuinel  vary  little  in  character,  whether  derived 
from  placer  or  quart/  vein,  but  many  non-metallics 
are  like  people:  they  have  about  them  a  sort  of  indi- 
viduality or  personality  which  persists  and  remains 
a  positive  factor  throughout  their  entire  lives.  Thus,  a 
mica  may  be  stained  or  transparent,  a  graphite  may 


be  flake  or  amorphous,  and  a  slate  may  be  clear  or 
ribboned,  soft  vein  or  hard  vein,  but,  whatever  their 
peculiarities,  they  must  for  the  most  part  retain  these 
characteristics  in  the  finished  products.  They  are 
not  thrown  into  furnaces  and  molded  or  stamped  into 
series  of  identical  forms,  but  they  are  cut,  polished, 
trimmed,  or  otherwise  fashioned,  then  turned  loose 
in  the  world,  carrying  with  them  all  their  inherent 
qualities,  and  upon  such  qualities  they  must  stand 
or  fall. 

This  variation  in  physical  properties,  giving  rise  to 
types  and  classes  in  the  same  mineral  species,  opens 
up  a  wide  field  for  choice  on  the  part  of  consumers, 
and  the  important  point  toward  which  this  intro- 
ductory pathway  has  been  leading  is  that  the  over- 
whelming plurality  of  choice  commonly  tends  toward 
the  higher  and  purer  grades,  with  a  consequent  ten- 
dency to  "pick  the  eyes"  out  of  deposits,  (a  process 
largely  completed  in  some  feldspar  mines)  and  to 
discard  whatever  of  the  lower  grades  the  consumer 
refuses  to  use.  This  is  a  natural  tendency,  and  for 
certain  purposes,  no  doubt,  the  higher  grades  are 
essential,  but  for  many  uses  it  may  be  demonstrated 
that  what  are  regarded  as  lower  types  can  be  used 
with  advantage.  This  tendency  unduly  to  limit  and 
hedge  in  specifications  demands  correction  if  several 
of  the  non-metallic  industries  are  to  remain  on  a  solid 
footing. 

As  an  illustration,  in  the  Pennsylvania  soft  vein 
slate  district  "clear  stock"  constitutes  only  about  10 
per  cent  of  what  is  commonly  regarded  as  the  com- 
mercial slate,  or,  say,  1  per  cent  of  the  gross  tonnage 
mined.  If,  therefore,  the  majority  of  consumers 
specify  clear  stock,  such  a  hardship  is  laid  on  pro- 
ducers that  the  very  existence  of  their  industry  is 
threatened.  A  tendency  to  accept  only  the  selected 
stock  has  been  noted  on  the  part  of  slate  blackboard 
purchasers,  and  it  is  quite  possible  that  specifications 
will  be  raised  to  a  point  where  no  slate  blackboards 
will  be  produced.  The  claim,  therefore,  that  for  many 
uses  the  banded  or  "ribboned"  slate  is  of  equal  qual- 
ity with  "clear  .stock,"  except  possibly  in  appearance, 
is  a  subject  for  serious  consideration  by  dealers  and 
consumers. 

Another  striking  example  is  to  be  found  in  the 
feldspar  industry,  for  the  continued  and  insistent  de- 
mand for  No.  1  spar  by  ceramists  has  threatened  a 
shortage  of  such  supplies,  and  is  leading  to  a  condi- 
tion where  the  use  of  lower  grades  becomes  impera- 
tive. It  is  noted  that  larger  proportions  of  No.  2  spar 
have  lately  been  used,  thus  making  it  possible  for  the 
miner  to  operate  more  advatitageously,  to  increase  his 
output  and  profits,  and  reduce  the  volume  of  his  waste 
heap. 

Reduced  to  its  basic  factors,  the  question  for  the 
consumer  is  "Shall  I  insist  now  and  all  the  time  on 
first-grade  material,  irrespective  of  price  elevation, 
the  threatened  exhaustion  of  deposits,  or  the  hardship 
such  action  may  work  on  producers,  with  consequent 
possible  reduction  in  supply,  or  shall  1  make  a  deter- 
mined elTort  to  use  whatever  share  of  lower-grade  raw 
material  may  be  utilized  without  detriment  to  my 
products?"  A  proper  answer  to  this  question  is 
jiwaited  not  only  with  interest  but  with  a  certain 
degree  of  trepidation  by  several  groups  of  non-metal- 
lic miners,  whose  operations  should  reflect  such  measure 
of  success  as  accompanies  investigation  in  this  field. 
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What  Others  Think 


Assisting  Deflation 

After  reading  columns  of  learned  mush  that  appears 
in  almost  every  issue  of  almost  every  periodical,  your 
sane,  sensible  editorial  "Assisting  Deflation,"  which 
appears  in  the  Feb.  19  issue  of  the  Engineering  and 
Mining  Journal,  on  the  keynote  of  the  root  evil  of  the 
times,  is  most  refreshing  and  reassuring.  I  begin  to 
feel  now  that  perhaps,  in  the  course  of  time,  others  will 
ai-rive  at  your  point  of  view.  Then  things  will  begin 
to  happen,  and  for  the  better.  "Deflation  of  money- 
psychology"  deserves  to  become  a  classic. 

You  have  had  the  sense  and,  what  is  more,  the 
courage  to  put  into  words  what  I  have  felt  for  a  long 
time  fand  I  believe  that  thousands  have  felt) — the 
protest  against  publishing  in  the  Transactions  the 
interminable  "drools"  of  men  who  have  nothing  to  say 
and  an  unquenchable  desire  to  say  it. 

I  believe  that  you  are  putting  the  right  kind  of  oil 
on  "crime  waves"  and  other  waves  that  are  almost  as 
demoralizing,  and  I  am  writing  to  express  the  wish  that 
you  will  keep  it  up.  Frank  L.  Nason. 

West  Haven,  Conn. 


A  Correction  Concerning  Engineering 
Society  Publications 

Your  editorial  on  "Assisting  Deflation"  is  one  that 
was  very  much  needed.  The  National  Research  Council 
and  some  other  organizations  might  take  it  to  heart,  as 
well  as  the  two  mining  engineering  societies.  But  in 
justice  to  the  two  latter,  I  wish  to  point  out  that  there  is 
a  mistake  in  the  next  to  the  last  paragraph. 

The  Mining  and  Metallurgical  Society  of  America  does 
not  force  upon  its  members  any  bound  volumes.  If  the 
members  wish  them,  they  pay  extra ;  and  if  they  do  not 
wish  them  they  do  not  pay. 

-The  American  In.stitute  of  Mining  and  Metallurgical 
Engineers  specifically  .states  in  a  footnote:  "If  the 
Transaction. •<  arc  wanted  in  paper  covers,  deduct  $2  from 
this  bill." 

I  do  not  see  how  the  engineer  can  consistently  call  on 
the  Government  or  the  indu.stries  to  cut  down  their 
overhead,  while  his  own  engineering  .society  and 
Engineering  Foundation  expenditures  are  both  soaring, 
with  the  moon  as  the  limit.  DONALD  M.  Liddell. 

New  York  City. 


Chloridizing  Roasting  of  Copper  Ore 

I  have  read  with  great  interest  the  article  in  the 
Engineering  arul  Mining  Journal  of  March  5  on  chlo- 
ridizing roasting  of  pyrite  cinders  as  carried  out  in 
Scandinavia.  Although  an  American  proces.s,  it  would 
appear  that  the  method  ha.s  been  further  advanced  in 
Europe.  Its  consideration  in  this  country  depends  on 
locality  and  the  nature  of  the  ores.  The  process  might 
possibly  open  a  field  for  selective  flotation  of  pyrite  ores 
impregnated    with   rhalcoi)yrite.     Contrary   to   the  case 


of  lead  and  zinc  ores,  the  selective  flotation  of  copper 
ores  has  never  found  practical  application. 

It  is  known  that  chalcopyrite  will  float  before  pyrite. 
If  a  feed  containing,  say,  1.5  per  cent  Cu  and  10  per 
cent  S  is  taken,  the  highest  concentration  in  regard  to 
copper  would  probably  be  around  6.5  per  cent,  provided 
a  fairly  good  extraction  is  obtained.  Now,  suppose  that 
in  a  unit  of  one  ton  this  product  can  be  divided  up  by 
selective  flotation  and  tabling  the  flotation  concentrate 
from  the  last  cells,  to  contain 

1.000  lb.  of  concentrates  of  10  per  cent  Cu 

800  lb.  pyrite  of  3.5  per  cent  Cu  and  43  per  cent  S 

200  lb.  gangue. 

If  a  ready  market  is  at  hand  for  the  pyrite  and  result- 
ing purple  ore,  it  is  evident  that  the  method  can  be 
worked  to  great  advantage. 

The  extremely  good  copper  extraction  from  a  flotation 
concentrate,  secured  by  a  chloridizing  roast,  is  interest- 
ing. It  can  find  no  practical  application  in  this  country, 
however.  It  will  be  cheaper  to  extract  the  copper  by 
smelting,  because  the  sulphur  content  will  be  too  low 
to  have  any  market  value.  Furthermore,  the  purple  ore 
will  probably  contain  from  20  to  25  per  cent  gangue, 
and  this  in  turn  would  render  this  product  practically 
worthless.  It  is  probable  that  the  clogging  of  the 
material  to  be  leached  in  the  tanks  can  be  prevented  by 
saturating  the  roasted  ore  with  dilute  solution  just 
before  it  is  put  in  the  leaching  vats.  This  would 
simplify  the  leaching.  The  advantages  of  this  process 
should  not  be  overlooked,  as  the  cost  of  extraction  is 
relatively  low.  Viggo  Carlsen. 

Brooklyn,  N.  Y. 

The   Tainton-Pring   Electrolytic  Zinc  Process 

Referring  to  the  article  entitled  "Electrolytic  '  inc" 
in  your  issue  of  Feb.  19,  dealing  with  the  discussion  of 
Mr.  Laist's  paper  presented  at  the  recent  New  York 
meeting  of  the  A.  I.  M.  E.,  I  should  like  to  add  a 
few  words  and  correct  one  or  two  minor  inaccuracies. 

The  new  electrolytic  zinc  process  referred  to  is  the 
invention  of  Mr.  U.  C.  Tainton  and  Dr.  N.  C.  Pring. 
Mr.  Tainton  has  been  since  1914  connected  with  the 
metallurgical  staff  of  the  Rand  Mines,  Ltd.,  at  Johannes- 
burg, but  more  directly  concerned  in  the  last  few  years 
with  the  development  of  his  invention  at  a  small  plant 
in  London,  and  recently  at  a  plant  of  commercial  size 
at  Martinez,  Cal.  Dr.  Pring  is  professor  of  chemistry 
at  the  University  of  Manchester.  The  patent  rights  in 
the  Tainton-Pring  process  are  controlled  by  the  Central 
Mining  &  Investment  Corporation,  Ltd.,  of  London, 
whose  interests  in  this  country  I  am  at  the  present 
time  representing. 

The  plant  at  Martinez  was  erected  by,  and  is  the 
property  of,  Mr.  Charles  Butlers,  but  in  January,  1920, 
was  taken  over  on  lease  by  the  English  owners  of  the 
process,  who  extended  and  modified  it  considerably,  and 
placed  it  under  the  supervision  of  Mr.  Tainton. 

It  may  he  pointed  out,  in  coimoction  with  Mr.  Smith's 
interesting  leslimimy,  that  the  success  of  the  process, 
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commercially  and  metallurgically,  has  been  definitely 
established  at  the  Californian  plant,  and  that  all  the 
important  details  as  regards  construction  and  design  of 
plant  have  been  practically  worked  out  and  standardized. 

New  York,  N.  Y.  F.  L.  BOSQUI. 

[We  regret  the  misreporting  of  Dr.  Pring's  name, 
which  was  caused  by  our  going  to  press  before  the  close 
of  the  meeting,  thereby  making  impossible  the  verifica- 
tion of  all  names.  Also,  Mr.  Smith  has  called  to  our 
attention  the  fact  that  on  page  342,  column  2,  line  9, 
"39  per  cent  ZnO"  should  read  "39  per  cent  Zn." — 
Editor.] 

Postponement  of  Assessment  Work 

.  It  so  happened  that  on  the  very  day  that  I  had  pre- 
i^ared  an  effusion  on  the  evils  of  the  law  extending  the 
period  fogc  the  performance  of  annual  labor  on  mining 
claims  I  received  the  Jan.  15  issue  of  the  Engineering 
and  Mining  Journal  containing  the  editorial  "Postpon- 
ing Assessment  Work."  As  it  covered  every  point  that 
1  had  in  mind.  I  submitted  to  your  appropriation  of  my 
thunder,  but  in  view  of  the  criticism  of  your  attitude 
by  A.  T.  Roos,  in  the  issue  of  Feb.  5,  I  wish  to  add  my 
testimony  in  the  case. 

Because  of  the  peculiar  nature  of  the  work  on  which  I 
have  been  engaged  for  some  years,  I  see  far  more  of 
the  prospector  and  small  claim  owner  than  is  possible 
for  the  average  engineer.  I  probably  see  more  honest- 
to-goodness  prospectors  in  one  year  than  most  of  my 
colleagues  see  in  ten.  For  the  real  prospector  I  have  the 
greatest  respect.  For  the  "claim  pegger"  I  have  none. 
As  a  class  the  latter  and  not  the  former  were  the  ones 
who  benefited  by  this  law.  There  may  be  exceptions  to 
this  statement,  but  they  are  very  much  the  exception  and 
a  long  way  from  being  the  rule. 

Less  than  a  week  ago  I  was  in  the  field  with  a  real 
prospector.  To  be  sure,  every  volcanic  that  we  encount- 
ered was  a  "pawfry,"  and  we  found  several  "barium 
dikes"  in  our  day's  work,  but  he  knows  ore  and  where 
to  look  for  it.  He  has  found  and  developed  a  number  of 
good  claims  at  one  time  or  another  and  makes  a  good 
living  by  selling  at  a  reasonable  price  when  he  has  some- 
thing worth  while.  He  is  holding  about  ten  claims  now. 
He  had  the  work  on  all  of  them  done  long  before  the 
close  of  1920,  and  has  already  done  some  of  his  1921 
work. 

We  need  more  of  his  kind.  He,  as  well  as  every  other 
real  prospector  with  whom  I  have  discussed  the  subject, 
was  outspoken  in  his  condemnation  of  the  new  law.  He 
.summed    it   up   very   well    about   as   follows:    "Look    at 

.    He  and  his  brother  have  nearly  two  hundi-ed  claims 

within  a  radius  of  ten  miles  of  here.  They  have  held 
them  since  the  first  of  1916  without  doing  a  lick  of  work 
on  them,  and  now  they  get  six  months  more.  There  are 
some  likely  looking  claims  among  them,  but  they  won't 
develop  them  and  they  won't  set  anything  like  a  reason- 
able price  on  them.  They  are  simply  holrliiig  on  in  the 
hopes  that  some  of  us  fellows  who  are  trying  to  do  the 
right  thing  will  strike  it  and  givo  them  a  chance  to  sell 
out  at  a  fancy  figure."  I  am  ait|uainti'd  with  the  men  to 
whom  he  referred  and  know  that  they  have  so  many 
claims  that  they  can't  keep  track  of  them  and  don't 
know  one  from  the  other. 

It  is  quite  true,  as  Mr.  Roos  says,  that  conditions 
in  the  mining  industry  are  deplorable,  but  this  very 
thing  has  tended  to  make  labor  aliundani  and  rea.Mon- 
iilile.   and    it    wmild    help,    in    small    measure   at    least,    to 


alleviate  these  deplorable  conditions  to  give  some  of  this 
labor  employment  on  annual  assessment  work. 

Explosives  are  high,  as  he  says,  but  bear  in  mind 
that  the  claim  owner  is  not  required  to  spend  any  more 
money  on  his  annual  labor  than  he  expected  and  in  a 
sense  agreed  to  si)end  when  he  acquired  the  claim. 
The  difference  is  that,  in  return  for  the  same  money, 
he  will  not  get,  say,  ten  feet  of  work  but  eight  or  per- 
haps only  six.  These  are  of  the  vicissitudes  of  busi- 
ness, and  I  am  very  sure  there  are  few  of  us  but  have 
been  obliged,  at  some  time  or  other,  to  choose  between 
sacrificing  something  which  we  were  holding  or  sub- 
mitting to  financial  inconvenience.  And  the  joker  is, 
as  you  pointed  out,  that  the  law  was  not  passed  until 
those  who  sincerely  intended  to  hold  their  claims  and 
were  deserving  of  consideration,  if  anyone  was,  had 
performed  their  work  and  were  beyond  its  benefits. 
The  beneficiaries  were  those  who  did  not  think  enough 
of  their  claims  to  submit  to  the  slight  financial  incon- 
venience or  those  who  never  had  any  intention  of  per- 
forming the  required  labor  when  they  made  their  loca- 
tions. 

Our  mining  laws  are  exceedingly  liberal,  and,  to  avoid 
working  a  hardship  to  even  a  few,  they  have  been  liber- 
ally— too  liberally — applied.  Without  any  special  exemp- 
tion laws  a  man  can,  by  locating  on  Jan.  1  of  any  year, 
hold  a  claim  two  years  without  doing  a  thing  but  post 
his  notice  and  record  it.  There  was  good  reason  for 
exemption  of  assessment  work  in  1917  and  1918,  but 
there  was  little  in  1919  and  none  in  1920.  The  present 
policy  is  a  serious  handicap  to  development  work  and  is 
a  matter  which  should  be  taken  up  by  one  of  the  pro- 
fessional organizations  with  the  purpose  of  preventing 
long-time  segregation  of  valuable  mineral  land  by  per- 
sons who  have  no  intention  of  developing  it.  Such 
are  "gamblers  in  mining  claims"  of  the  worst  kind, 
because  they  expect  all  of  the  odds  themselves  and  are 
not  willing  to  give  the  other  fellow  even  a  respectable 
run  for  his  money.  Their  only  idea  is  to  get  something 
for  nothing,  selling  at  a  figure  that  is  out  of  all  pro- 
portion to  any  effort  or  expense  that  they  may  have 
incurred.  Leroy  A.  Palmer. 

San  Francisco. 

Note  by  the  Editor:  The  abuse  to  which  Mr.  Palmer 
refers,  and  concerning  which  he  suggests  that  the  mat- 
ter be  taken  up  by  one  of  the  professional  organizations, 
was  part  of  the  mining  law  problem  originally  taken  up 
by  the  Mining  and  Metallurgical  Society  of  America, 
whose  committee  was  later  merged  into  a  Bureau  of 
Mines  conmiittee,  consisting  of  W.  R.  Ingalls,  chair- 
man, with  Walter  Douglas,  .1.  Parke  Channing.  J.  R. 
Finlay,  John  Hays  Hammond,  L.  D.  Ricketts.  Horace 
Winchell,  and  James  R.  Jones.  This  committee  has 
nearly  ready  a  draft  of  the  bill  which  is  intended  to 
cover  this  particular  situation  and  other  reforms  neces- 
sary in  the  mining  law. 


Mining  in  Colorado 

In  my  article  "Colorado"  in  your  Annual  Review 
number  i  Jan.  22,  1921)  I  am  made  to  say  with  reference 
to  the  Ouray  district  (p.  U>8,  line  ri2)  "but  there  is  not 
.it  pre.sent  any  important  producing  mine."  This  is  a 
(ypist's  error,  a  line  of  my  draft  having  been  omitted  in 
copying.  The  sentence  shmild  have  read  "buv  "i:h  the 
exception  of  the  Atlas  and  Mountain  Top,  there  is  not 
at  present  any  important  producing  mine." 

Pfnver.  ("nl.  (Jkoroe  E.  COLLINS. 
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Interior  Views  of  a  Reverberatory  Furnace  in  the  Copper  Queen 
Smelter,  Douglas,  Ariz.,  Shut  Down  for  Repair 
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The  Importance  of  Foreign  Trade  in  Copper  and 
Other  Non-Ferrous  Metals* 

Gold  and  Silver  Mainly  Subservient  to  Government  Regulations — War 
Volume  of  Zinc  and  Lead  Exports  Not  Likely  To  Be  Repeated — 
Foreign    Demand    for    Copper    Only    Awaits    Financial    Readjustment 

By  Felix  Edgar  Wormser 


OF  THE  FIVE  domestic  metal  industries  pro- 
ducing copper,  lead,  zinc,  gold,  and  silver,  foreign 
trade  is  normally  of  direct  importance  to  only 
two — copper  and  silver.  The  lead,  zinc,  and  gold  indus- 
tries function  quite  independently  of  export  stimulus. 
Foreign  commerce  undoubtedly  plays  a  most  important 
role  in  the  production  and  marketing  of  agricultural 
staples  such  as  wheat  and  cotton,  and  foreign  trade  to 
the  copper  and  silver  industries  is  scarcely  less 
important.  The  extent  of  the  effect  of  this  factor  on  a 
domestic  metal  industry  may  be  judged  by  the  serious 
depression  and  loss  which  the  post-war  dullness  in 
export  trade  caused  the  copper  industry. 

Three  chief  differences  exist  between  agricultural  and 
mineral  commodities  that  influence  their  international 
movements.  Farm  products  are  of  a  perishable  nature, 
whereas  the  metals  are  of  a  permanent  nature.  Further- 
more, food  and  clothing  are  of  much  greater  importance 
to  life.  Each  year  there  is  poured  upon  the  world  a 
supply  of  new  metals  which  augment  existing  supplies, 
enlarging  the  possibility  of  using  available  quantities 
of  scrap  metal  and  transforming  it  into  essential  shapes. 
These  facts  do  not  apply  to  agricultural  products,  the 
perishable  nature  of  which  precludes  use  after  any  but 
a  measurable  period.  If  a  nation  be  faced  with  the 
alternative  of  choosing  between  the  importation  of 
foodstuffs  and  of  metals,  the  former  would  undoubtedly 
be  selected.  Moreover,  though  a  country  may  modify  its 
agricultural  activities  it  cannot  change  its  mineral 
resources,  and  so  must  seek  its  supply  of  metals  from 
existing  deposits,  whether  domestic  or  foreign. 

Although  the  statement  has  been  made  that  foreign 
trade  is  important  to  only  two  of  the  five  metals  under 
di.scussion,  this  should  perhaps  be  qualified  through  a 
recognition  of  the  fact  that  the  Great  War  .seriously 
altered  the  foreign  and  domestic  demand  for  the  metals 
and  that  the  present  period  of  economic  readjustment 
has  largely  distorted  the  normal  movements  of  some  of 
them.  Consequently,  statistical  records  made  in  the 
first  few  post-war  years,  1919,  1920,  1921,  furnish  an 
unreliable  criterion  of  future  developments. 

(Considering  first  the  importance  of  exportation  of 
gold  upon  the  gold  production  of  the  country,  the  con- 
clusion may  be  drawn  that  gold,  being  dependent  upon 
financial  re(|uircnu'nts,  moves  chiefly  in  response  to  the 
settlement  of  adverse  trade  balances  with  gold-standard 
countries,  and  thai  the  use  of  gold  in  the  arts,  or  com- 
mercially, is  not  influential  in  alTecting  its  price.  Silver 
performs  a  duty  similar  to  that  of  gold  in  discharging 
indebtedness  to  silver-standard  countries  or  countries 
on  a  gold-exchange  standard,  such  as  India.  The  move- 
ments of  both  these  precious  metals  are  now  mainly  sub- 
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servient  to  governmental  regulations,  though  normally 
free  and  according  to  banking  requirements. 

Restrictions  on  the  external  movements  of  gold  are 
more  prevalent  than  for  silver,  and  there  is  small  likeli- 
hood of  the  removal  of  these  gold  embargoes  in  the  near 
future,  as  nations  cling  tenaciously  to  their  gold 
reserves.  With  the  exception  of  the  United  States. 
many  countries  have  prohibited  the  outward  movements 
of  gold,  and  the  export  of  silver  can  take  place  only 
under  government  license.  The  United  States  permits 
the  free  exportation  of  silver,  but  through  a  legislative 
enactment,  the  Pittman  Act,  the  Treasury  Department 
is  required  to  purchase  up  to  207,000,000  oz.  of  silver 
mined  and  refined  in  the  United  States  at  $1  per  ounce, 
an  amount  of  silver  equal  to  that  sold  for  the  same  price 
during  the  war.  This  has  virtually  prevented  the  export 
of  domestic  silver,  as  the  market  for  foreign  silver  is 
much  below  $1.  All  of  the  domestic  production  for  the 
next  four  years  will  probably  be  directed  into  the  vaults 
of  the  Treasury,  unless,  of  course,  an  unlikely  rise  of 
silver  in  the  world  market  to  over  $1  per  ounce  should 
occur. 

Thus,  present  export  trade  in  gold  and  silver  is 
unimportant  to  these  respective  metal-producing  indus- 
tries. Gold  always  commands  $20.67  per  ounce  regard- 
less of  export  trade,  and  domestic  silver  will  find  its 
way  into  the  vaults  of  the  Treasury  for  several  years  to 
come  unless  the  Pittman  Act  should  be  repealed. 
Normally  about  50  per  cent  of  the  domestic  silver  pro- 
duction is  exported — mainly  to  Asiatic  countries — and 
there  is  hardly  an  industry  more  dependent  upon  export 
conditions.  Silver's  phenomenal  rise  in  1918  and  1919 
was  due  almost  wholly  to  the  demand  for  the  metal  for 
the  settlement  of  commercial  balances  with  India  and 
China. 

Export  trade  is  of  varying  importance  for  the  other 
three  metals  in  the  group — lead,  zinc,  and  copt>er. 
During  the  war  foreign  demand  caused  extraordinarily 
high  prices  and  greatly  stimulated  production.  Normally, 
however,  export  trade  is  of  much  importance  to  only  one 
of  the.se  metallic  commodities,  copper.  The  situation  in 
each  metal  will  be  considered  separately. 

Although  the  United  States  produces  over  a  third  of 
the  world's  lead,  and  about  as  much  as  its  two  chief 
competitors  combined,  exports  of  lead  made  from 
domestic  ores  from  the  United  States  for  the  four  years 
prior  to  the  war  were  negligible.  However,  consider- 
able quantities  of  lead  from  foreign  ore  were  exported, 
the  production  from  foreign  ore  and  imports  almost 
balancing.  Most  of  the  imported  lead  comes  from 
Mexico  to  be  refined  in  this  country,  and  if  not  entered 
for  consumiition  may  be  exported— the  familiar  principle 
of  the  "drawback,"  or  a  freedom  from  duty  payment, 
apiilying.  The  following  tai)le  brings  .ml  the  pre-war 
position  of  the  lead  industry,  lis  .,,  ..,,1  .im  m.^  ih,.  stress 
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of  war,  and  the  results  of  two  years  of  readjustment, 
1919  and  1920: 

LEAD  PRODUCTION  AND  MOVEMENTS 


(In  Short  Tons) 

Production 

from 

Production 

Foreign            Imported            ■ •  Exports  ■ 

from 

Ores  and          Lead  (Ore,            From 

From 

Domestic 

Base                 Bullion.             Domestic 

Foreign 

Ores 

Bullion              Refined)                 Ores 

Ores  (a) 

1910  to 

1913, inc 

411,700 

82.000                84.800               

80,700 

1914 

534,500 

29.300                28.300                58,700 

21,550 

1915 

537,000 

43.000                 51,400                 88.300 

38,600 

1916 

595,200 

18,900                 35.300               100.500 

9,900 

1917 

579,400 

62.300                78.250                53,700 

37,700 

1918 

556,900 

100,300                 98.600                 41,800 

59,400 

1919 

427,800 

58,000                 71,400                 10,000 

42,900 

1920 

471,700 

54,000                91,200                  3,000 

22,500 

(a)  Ex 

dudes  lead  in  t 

nanufactures  exported  with  benefit  of  drawback  amount- 

1  ng  to  1 0,500  tons  prior 

to  the  war,  an  average  of  5,000  tons  during  the 

war,  and 

about  2,000  in  1919. 

Although  exports  of  lead  from  domestic  ores  were 
negligible  prior  to  the  war,  the  war  demand  made  it 
profitable  to  export  large  tonnages.  Thus  in  1914,  58,700 
and  in  1916  a  peak  of  100,500  tons  was  exported,  but 
domestic  lead  movements  have  since  decreased.  These 
figures  do  not  take  into  consideration  the  export  of 
manufactures,  ammunition,  and  articles  in  which  the 
lead  content  is  an  appreciable  item.  However,  the  do- 
mestic trade  felt  the  indirect  effect  of  the  lead  consump- 
tion in  other  industries  during  the  war. 

Little  justification  exists  for  hope  of  a  change  in  the 
export  situation  to  a  pre-war  basis.  In  1920  importa- 
tion of  cheap  pig  lead  was  threatened  time  and  again, 
and  eventually  foreign  pig  lead  in  large  quantities 
actually  did  come  into  the  country  (27,300  tons  in  ten 
months).  The  difficulty  which  the  United  States  must 
overcome  in  competing  in  the  well-established  inter- 
national lead  market,  coupled  with  exchange  difficulties, 
effectually  prevents  a  profitable  development  of  the 
outward  movement  of  lead.  Domestic  production  and 
consumption  are  expected  to  balance  as  before  the  war. 
The  American  industry,  emphasizing  its  inability  to 
compete  in  other  markets,  is  protected  under  the  Under- 
wood tariff  by  a  25  per  cent  duty  upon  the  metal  in 
various  semi-finished  and  finished  forms  and  Jc.  per  lb. 
on  lead  contained  in  imported  ores.  This  is  a  greater 
protection  than  that  enjoyed  by  the  copper  and  zinc 
industries;  in  fact,  greater  than  that  accorded  any 
other  important  metal.  Australia,  Spain,  Germany,  and 
Mexico  furnish  strong  competition  for  export  trade  in 
lead,  and  have  been  able  to  produce  the  metal  at  a  cost 
equal  lo  if  not  lower  than  that  in  the  United  States. 
Now  they,  with  the  exception  of  Mexico,  can  also  benefit 
by  exchange  rates. 

The  zinc  trade  of  the  United  States  closely  pai'allels 
that  of  lead.  In  pre-war  years  exports  of  zinc  from 
domestic  ores  were  small;  from  1910  to  1913  inclusive 
they  averaged  about  6,300  tons  annually,  or  little  over 
2  per  cent  of  the  domestic  production,  as  the  following 
table  illustrates: 


ZINC  PR0DUr;TION  AND  MOVEMENTS 
(In  Short  Tons) 


Production 


1910  to 

1913, inr 

1914 

1915 

1916 

1917 

1918 

1919 

1920 


From 

Domestic 

Ores 


From 

Foreign 

Oreii 


Imports  (a) 
(filockB, 
PigH  and 
Sheets) 


Exports  — . 

From      ,|.||  From 
Foreign 


296,300  14,000 

343,400  9,600 

458,100  31,400 

564,300  104.000 

584,600  85,000 

492,400  25,500 

452.300  13,500 

449.000  14,000 

ia)  There  were  alito  import*  of  z; 
under  pro<]uetion  from  foreign  ores, 

C't  Inr.Uidf*  zinc  in  manuloeturefl 


Oroj. 

6,300 
64,800 
118.600 
163.100 
153.800 
80,200 
129,500 
86,000 


inr  in  ore,  which  is 
exported  with  he 


iC) 

7.100 
5.600 
12,800 
43,200 
64,700 
20,100 
12,300 
28,500 


Oicicntly  accounted  fm 
fit  of  drawback. 


The  war  demands  for  zinc,  however,  were  so  insistent 
for  a  large  supply  of  this  useful  metal  that  domestic 
exports  increa,sed  to  163,100  tons  in  1916  and  to  153,800 
tons  in  1917,  and  although  there  was  a  sharp  drop  to 
80,200  tons  in  1918,  a  rise  took  place  the  following  year 
to  129,500  tons,  chiefly  on  account  of  the  idleness  of  one 
of  the  world's  great  zinc  producers  in  Australia.  The 
record  for  1920  appears  well  in  the  aggregate,  86,000 
tons,  but  when  it  is  considered  that  during  the  last  five 
months  of  1920  exports  had  tapered  off  to  a  rate  of 
about  500  tons  monthly,  it  is  likely  that  a  reversion  to 
a  pre-war  scale  will  take  place  quickly. 

As  in  the  lead  industry,  much  zinc  material  is 
imported  to  be  manufactured  and  later  exported,  the 
net  result  of  the  operation  being  to  avoid  the  payment  of 
duty.  Similarly,  the  domestic  zinc  consumption  is 
normally  a  little  below  domestic  production,  and  the 
industry  is  quite  flexible  and  able  to  meet  sudden 
demands  put  upon  it.  The  zinc  trade  in  the  United 
States  enjoyed  unprecedented  prosperity  during  the 
war,  when  remarkably  high  prices  were  reached  and 
unusually  large  exports  were  made,  but  it  is  doubtful  if 
a  considerable  proportion  of  this  foreign  trade  can  be 
held,  and  highly  probable  that  the  condition  of  the 
industry  will  revert  closely  to  the  pre-war  status,  not 
only  because  of  the  difficulties  that  beset  export  trade  in 
general — chiefly  financial  considerations — but  owing  to 
the  lower  costs  in  other  zinc-producing  countries. 

Australia,  Germany,  and  Belgium  are  rapidly  regain- 
ing their  strength,  eager  to  furnish  competition  in  inter- 
national markets.  The  paralysis  of  the  Australian 
zinc  industry,  due  to  prolonged  labor  troubles,  has  passed, 
and  already  this  strong  competitor  is  influencing  the 
international  market.  Germany,  Belgium,  Great  Britain, 
France,  and  Australia  have  well-established  zinc-smelt- 
ing industries,  and  they  will  do  everything  to  facilitate 
a  return  to  former  conditions.  The  zinc  trade  in  the 
United  States  has  a  slightly  better  opportunity  than  the 
lead  trade  to  expand  its  exports,  judging  from  past 
records,  but  it  faces  a  difficult  problem — one  that  can  be 
solved  only  as  the  general  solution  to  the  problem  of 
export  trade  is  found  and  domestic  costs  are  lowered. 
Competition  was  at  a  minimum  during  the  war,  and 
its  full  force  has  not  been  felt  by  the  American  industry 
for  many  years.  The  tariff  on  zinc  is  15  per  cent  on 
ores,  slabs,  blocks,  and  pigs — less  protection  than  the  lead 
industry  enjoys  and  yet  not  sufficient  to  prevent  the 
frequent  talk  of,  and  actual  importation  of,  zinc  for 
consumption  in  the  United  States. 

Germany,  by  the  terms  of  the  peace  treaty  and  the 
probable  loss  of  Silesian  deposits  and  smelting  plants, 
will  not  be  able  to  hold  second  place  in  the  zinc  industry. 
The  supply  of  German  ore  will  be  cut  down  two-thirds, 
and  considering  that  Australian  concentrates  formerly 
shipped  to  Germany  are  being  diverted  elsewhere,  the 
most  logical  source  of  importation  of  concentrates  is 
the  United  States  or  Mexico.  At  all  events,  the  best 
opportunity  facing  the  American  zinc  export  trade  lies 
in  supplying  the  Central  Powers,  but  what  measure  of 
success  will  reward  attempts  to  enter  this  field — 
Germany  was  formerly  the  second  largest  consumer  of 
zinc  in  the  world^ — will  depend  almost  entirely  on  the 
attitude  that  the  Germans  adopt  toward  the  restoration 
of  their  industry  and  the  facilities  granted  that  almost 
bankrupt  country  by  financial  interests. 

No  concerted  attempt  is  being  made  by  the  zinc  trade 
lo  attack  the  problem  systematically  through  an  export 
iiHsociatioii  similar  to  that  of  the  copper  producers,  and 


March  12,  1921 


Engineering    and    Mining    Journal 


461 


the  industry  is  not  any  too  well  organized  to  know  how 
it  stands  with  other  countries,  particularly  in  respect  to 
costs  and  the  technologj'  of  production.  It  has  been  fre- 
quently pointed  out  that  there  existed  for  years  an  un- 
healthy secretiveness  in  the  industry  and  an  unwilling- 
ness to  co-operate  in  lowering  costs.  Such  an  attitude 
will  not  help  the  industry  in  expanding  its  foreign  trade, 
thereby  benefiting  itself  and  the  country.  Perhaps  also 
because  no  organized  attempt  has  been  made  by  the 
American  zinc  trade  to  develop  foreign  markets,  expoi't 
trade  in  normal  years  was  relatively  unimportant.  The 
obstacles  to  foreign  zinc  trade  loom  large,  but  would 
doubtless  repay  study  in  the  endeavor  to  surmount  them. 

There  remains  for  discussion 
one  other  metal  of  the  group, 
the  most  important  from  the 
standpoint  of  production,  util- 
ity, and  export  trade  of  all  the 
non-ferrous  metals  —  copper. 
Its  position  has  grown  strong- 
er and  more  important  with 
the  development  of  the  world's 
electrical  industry,  concurrent- 
ly with  the  giant  strides  that 
have  been  made  in  the  progress 
of  using  more  and  more  elec- 
trical power  each  year.  The 
accompanying  curves  illustrate 
graphically  the  great  increase 
in  the  world's  production  of 
copper  during  the  twentieth 
century,  a  production  that  al- 
most trebled  the  pre-war  rate 
during  the  war.  The  United 
States  has  had  a  remarkably 
rapid  growth  in  copper  produc- 
tion, as  the  curve  indicates, 
and  during  the  five  years  be- 
fore the  war  accounted  for 
well  over  60  per  cent  of  the 
world's  refined-copper  produc- 
tion. This,  however,  includes 
the   imports   of   crude   copper 

from  Canada,  Mexico,  and  South  American  countries, 
shipped  to  this  country  to  be  refined.  However,  the 
copper  production  of  the  United  States  itself  has  for 
many  years  been  the  largest  in  the  world,  and  there  is 
little  probability  of  this  leadership  being  lost.  Compared 
with  the  relatively  stationary  production  of  other  coun- 
tries, the  growth  of  United  States  copper  production  has 
been  phenomenal. 

f-Ol'I'KIt  I'litim  (   TKIN  A.ND  Ml  )\  ICMIONTS 
(In  Short  Tons) 

l^xports 

599,500 
420,000 

141. noo 

192.000 
•)i.i,000 
172.000 
258.000 
MIS, 000 

It  is  striking  that  the  nation's  agricultural  and 
mineral  wealth  in  each  of  four  important  commodities, 
(oin,  cotton,  petroleum,  and  copjier,  is  gi'eater  than  that 
of  any  other  c'luiitry  and  thai  in  each  product  foreign 
trade  has  developed  through  the  superabundance  of  our 
own  natural  resources  and  an  effect  iveness  of  labor 
which  resulted  in  trade  with  other  countries  willing  and 
anxious  to  consume  this  American  produce. 


As  copper  is  an  indispensable  metal  in  modern  life. 
our  export  trade  in  that  metal  has  been  a  natural 
development  of  the  effort  of  other  countries  to  procure 
an  adequate  supply.  With  the  vast  resources  available, 
it  has  been  easy  for  the  American  copper  industry  to 
respond  to  any  demand  put  upon  it,  whether  a  normal 
yearly  growth  in  consumption  or  an  acute  war  appeal. 
Furthermore,  the  heavy  investment  of  American 
capital  in  South  American  copper  mines,  and  the  con- 
centration of  the  refining  of  South  American,  Canadian 
and  Mexican  copper  on  the  Atlantic  and  Pacific  sea- 
boards have  helped  to  bring  the  world's  copper  market 
into  the  hands  of  the  United  States  pi-oducers,  whereas 
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1916 
1911 
1918 
1919 
1970 

Smolter 

Production  from 

Dofnentir  Ore-* 

Import<4 

1910  to 

1913,  inc 

580,500 

187,300 

1914 

575,000 

153,000 

1915 

694.000 

158,000 

I9lb 

964,000 

231,000 

1917 

943,000 

278.000 

1918 

954.500 

288,000 

1919 

655.500 

214,500 

1920 

617.500 

244.000 

'OPPER  PRODUCTION  OF  THE  WORLD  AN     D   OP  THE  UNITED  STATES,  AND  UNITED 
STATES     EXPORTS 

during  the  greater  part  of  the  nineteenth  century  the 
world's  copper  market  was  controlled  by  Great  Britain. 

An  accompanying  set  of  curves  indicates  the  world's 
production  of  refined  copper;  the  production  of  refined 
copper  in  the  United  States,  and  the  copper  exports  of 
the  United  States.  In  pre-war  years,  as  the  curves 
.show,  well  over  half  the  refined  copper  produced  in  the 
United  Slates  was  exported.  In  1917,  an  important  war 
.\ear  in  which  every  effort  was  being  made  to  speed  pro- 
duction, the  ratio  of  exports  was  lower — about  4,5  per 
cent;  in  1919,  29.1  :  and  in  1920,  about  34  per  cent.  The 
decline  was  sufficiently  iironounced  to  disturb  the 
industry  seriously,  as  the  domestic  consumption  was  in 
no  condition  to  take  up  production  on  a  war  scale. 

Immediately  after  the  armistice,  Nov.  11,  1918,  the 
copper  producers  were  advised  by  the  Government  to 
maintain  production  at  the  war  rate,  on  the  ground 
that  an  armistice  did  not  imply  n  complete  and  ultimate 
cessation  of  hostilities.  Acting  upon  tliis  ;idvico.  pro- 
duction was  nuiintained  at  100  per  cent  of  capacity  to 
the  enti  ()f  the  year  and  a  short  perio<l  after  tlie  Govern- 
ment had  relitiuished  its  interest  in  the  copjier  industry's 
jictivities.  It  was  virtually  impo.ssible  to  curtail  output 
as  qnicklj-  as  might  have  been  desired.  A  lessening  of 
demand   ensued,   which,   coupled   with   the   reduction   of 
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the  excess  ore  produced  at  the  end  of  1918 — about  four 
months'  work — soon  supplied  the  industry  with  heavy 
surplus  stocks  that  have  consistently  plagued  the  pro- 
ducers and  which  await  a  foreign  trade  revival  to  be 
eliminated. 

The  Work  of  the  Copper  Export  Association 

The  pre-war  method  of  exporting  copper  depended 
primarily  on  individual  transactions.  The  largest  copper 
producers  usually  had  representatives  in  foreign 
countries  whose  duty  it  was  to  take  care  of  their  foreign 
business.  Similarly,  agents  in  this  country  of  foreign 
consumers  looked  after  their  European  clients'  copper 
requirements.  Competition  in  foreign  trade  was  keen. 
The  war  and  Federal  legislation  have  changed  all  this. 
Soon  after  the  passage  of  the  Webb-Pomerene  Act  in 
1918,  permitting  combinations  of  enterprises  to  engage 
collectively  in  foreign  trade,  the  copper  producers  of  the 
United  States,  realizing  the  advantages  accruing  to 
them  under  this  legislation,  took  steps  to  organize  a 
Copper  Export  Association.  This  corporation  has 
functioned  since  December,  1918,  and  has  produced  the 
machinery  necessary  to  facilitate  export  trade  in  any 
volume.  Practically  all  the  copper  producers  in  the 
United  States  are  members.  Together  they  account  for 
about  80  to  85  per  cent  of  production.  Each  member  of 
the  Copper  Export  Association  participates  in  the 
business  of  the  corporation  on  a  production  basis;  that 
is,  the  larger  a  member  company's  production  the 
greater  the  share  of  the  association's  business  appor- 
tioned to  it. 

The  Copper  Export  Association  has  had  to  confine 
its  operations  chiefly  to  the  Allied  countries,  where 
financial  arrangements  could  be  more  readily  concluded. 
Political  considerations  prevented  entering  the  German 
field  with  the  credit  arrangements  possible  for  France, 
England,  Italy,  and  Japan.  However,  the  association 
has  sold  copper  to  Germany  on  a  cash  basis. 

The  financial  arrangements  cover  an  extension  of 
credit  to  European  consumers,  the  plan  to  last  two  years. 
Each  consumer  has  a  definite  credit  extended  to  him, 
the  amount  depending  on  individual  circumstances  and 
the  financial  standing  of  the  purchaser.  In  addition 
to  the  financial  and  commercial  standing  of  the  copper 
purchaser  acting  as  a  warrant  for  payment,  arrange- 
ments have  been  consummated  whereby  a  group  of  banks 
of  the  highest  standing  guarantees  the  payment  of  the 
drafts  at  maturity.  The  Copper  Export  Association 
participates  actively  in  the  foreign  market  and  makes 
its  prices  conform  to  market  conditions. 

With  its  foreign  representatives,  the  association  keeps 
closely  in  touch  with  the  requirements  of  European  pur- 
chasers, and  through  the  medium  of  copper  stocks  in 
warehouses  at  important  seaports  such  as  Liverpool, 
Rotterdam,  Bordeaux,  Hamburg,  Bremen,  Havre,  and 
Antwerp  is  enabled  to  fill  each  order  promptly.  The 
association  is  also  enabled  to  supply  each  consumer 
with  the  particular  brand  of  copper  he  may  desire. 
Although  there  is  practically  no  substantial  difference 
between  the  various  brands  of  electrolytic  copper 
shipped  abroad,  manufacturers  frequently  express  pref- 
erence for  one  particular  kind.  No  attempt  is  made  to 
increase  export  .sales  other  than  through  the  personal 
contact  established  by  foreign  representatives.  An 
important  feature  of  the  method  of  handling  export 
trade  through  an  export  association  is  that  individual 
competition  of  copper  producers  that  are  members  of 


the  association,  in  a  foreign  market,  disappears  and  only 
in  the  home  market  is  competition  keen.  As  with  a  well- 
balanced  team,  the  personal  welfare  of  the  individual 
is  subordinated  to  the  common  good. 

Although  theoretically  one  of  the  compelling  argu- 
ments in  favor  of  export  combinations  is  the  reduction 
in  overhead  costs  and  the  elimination  of  a  duplication  of 
effort,  the  point  has  not  been  attained  where  this  result 
has  been  fully  felt,  owing  mainly  to  the  decline  in  the 
volume  of  export  trade.  Maximum  efficiency  in  an 
export  combination  is  attained  only  when  the  volume  of 
exports  is  on  the  scale  for  which  the  association  was 
organized. 

One  circumstance  which  has  affected  the  Copper 
Export  Association's  volume  of  trade  has  been  the 
decline  in  the  e.xchanges.  After  a  contract  between  the 
European  consumer  and  the  association  has  been  made, 
and  payment  arranged  according  to  the  credit  terms 
outlined,  settlement  must  be  made  in  United  States 
dollars.  When  exchange  is  increasing  the  foreign 
copper  purchaser  can  advantageously  discharge  his 
obligation  at  a  future  date,  but  when  exchange  declines 
a  larger  payment  in  pounds  sterling  or  francs,  as  may 
be,  is  exacted.  The  purchaser  takes  sole  responsibility 
for  the  fluctuations  in  exchange,  and  hence  a  certain 
amount  of  speculation  is  introduced  in  purchases. 

Some  criticism  of  the  Copper  Export  Association  has 
been  made  abroad  on  the  ground  that  it  is  attempting 
to  control  prices  arbitrarily,  and  the  conclusion  reached 
that  its  attempt  is  doomed  to  failure.  Such  a  criticism 
neglects  to  take  into  consideration  the  fact  that  copper 
can  be  obtained  in  the  United  States  in  rather  large 
quantities  outside  of  the  association  and  that  European 
purchasers  do  not  have  to  avail  themselves  of  the 
facilities  offered  by  this  organization.  Criticisms  of 
the  sales  policy  adopted  have  also  been  made,  but  as  in 
such  matters  a  wide  divergence  of  opinion  is  natural, 
this  criticism  is  not  of  material  force.  Thus,  American 
producers  were  criticised  for  holding  their  copper  at  19c. 
per  lb.  in  1920  without  making  sales  and  then  sub- 
sequently having  to  unload  large  quantities  on  the 
market  at  13  and  14c.  In  explanation  it  may  be  said 
that  producers  were  influenced  largely  by  the  impres- 
sion that  a  decrease  in  price  would  not  result  in 
pronounced  increase  in  sales.  Furthermore  the  heavy 
sales  of  copper  made  earlier  in  the  year  were  sufficient 
in  volume  to  take  care  of  practically  the  entire  year's 
business,  so  that  there  was  not  as  great  incentive  later 
on  to  enter  actively  into  the  market  only  to  slash  prices. 
There  was  also  the  consideration  due  purchasers  of 
copper  at  the  higher  prices  and  the  protection  of  their 
interests  which  fair  trading  demanded.  As  later  events 
indicated,  this  policy  was  essentially  sound.  It  is 
unfortunate  that  ill-advised  criticism  should  have  been 
directed  against  the  association.  To  function  properly 
the  Copper  Export  Association  requires  the  good  will 
of  foreign  consumers,  and  concessions  must  be  made  by 
both  parties  if,  as  in  all  trading,  a  mutually  satisfactory 
bargain  is  to  be  struck. 

An  Analysis  of  Copper  Exports 

In  analyzing  the  normal  foreign  trade  in  copper  and 
the  more  important  copper  manufactures,  Europe  is 
found  to  be  the  largest  consumer,  taking  about  95  per 
cent  of  export  shipments.  Germany  and  The  Nether- 
lands were  ostensibly  the  best  customers,  together 
accounting  for  over  half  the  European  purchases  of 
American    copper.      Sales    to    France,    Italy,    England, 
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Austria-Hungary,  and  Denmark  were  also  important 
and  although  individually  not  comparable  to  the  volume 
of  Germany's  purchases,  materiallv  swelled  the 
aggregate  amount.  The  following  table  is  intended  to 
exhibit  the  heavy  European  copper  purchases  from 
United  States  producers. 
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EXPORTS 


tion  to  relieve  the  acute  financial  embarrassments  of 
European  countries.  Foreign  trade  in  copper  thu<< 
depends  upon  events  that  must  progress  together.  It  i^ 
tolly  to  take  a  disinterested  attitude  of  detachment 
trom  the  financial  affairs  of  Europe. 

The  export  trade  generally  in  all  non-ferrous  metals 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 


To  England 

98.000.000 

108.000.000 

95,000,000 

34.000,000 

198,000,000 

201,000,000 

173.000,000 

373,000.000 

252,000,000 

106,000,000 

101,500,000 


To  France 
116,000,000 
135,000,000 
131,000,000 
160,000,000 
150,000,000 
236,000,000 
318.000.000 
366,000,000 
265,000,000 
89,000,000 
120,000,000 


OF  METALLIC  COPPER  FROM  THE  UNITED  STATES  I.V  POUNDS 
(.1)     Liports  m  per  Cent  of  United  States  Production 


9.4 

8  4 

9  9 
9  8 

14  5 

14  I 

15  I 
10  9 

5    1 
7.6 


To  Germany 
176,000,000 
190,000,000 
252,000,000 
307,000,000 
177,000,000 


85,000,666 


(A) 
12.2 
13.3 
16.2 
19.0 
ir.5 


To  Netherlands 
222,000.000  15  5 
231,000,000 
153,000.000 
179,000,000 
126,000,000 
4,000.000 


16  0 
9  7 

111 
8  2 
0  2 


In  pre-war  years  Austria-Hungary  imported  about  35.000,000  lb.  United  States  copper,  and  Be^  7,000,000  lb..  annuaU.; 


To  Italy 
34.000,000 
38,000,000 
47,000,000 
41,000,000 
67,000,000 
107,000,000 
98,000.000 
153,000,000 
122,000,000 
65,000,000 
770,000 


(.11 
2  4 

2  7 

3  0 

2  6 

4  4 
6   6 

4  3 
6   3 

5  0 

3  7 
0  5 


Total  Exports 
708,000,000 
787,000.000 
775.000.000 
926.000,000 
840,000.000 
682,000.000 
784.000,000 
1,126,000.000 
744,000.000 
516,000,000 
610.000.000 


(-4* 
49  8 
55  0 
49.5 
52  4 
54  8 
41  8 
34  8 
46  5 
30  7 
29  3 
37  8 


It  is  now  generally  conceded  that  the  heavy  pre-war 
purchases  of  The  Netherlands  were  for  German  con- 
sumption, Dutch  companies  merely  acting  as  brokers. 
Denmark's  purchases  were  made  with  a  similar  design. 
Thus,  to  obtain  the  true  significance  of  German  copper 
importations,  those  of  The  Netherlands,  Denmark, 
Belgium,  and  possibly  Austria-Hungary  should  be  con- 
sidered. A  warrantable  e.stimate  of  American  copper 
imports  into  Germany  would  be  500,000,000  to  550,000,- 
000  lb.  per  annum;  yet  in  19'20  only  about  120.000.000 
lb.  of  copper  was  purchased  by  that  countrv.  The 
logical  effect  of  this  drop  in  sales,  to  a  copper  industry 
tuned  to  the  greater  rate  of  purchases,  is  apparent.  A 
large  proportion  of  German  copper  consumption  was  for 
the  munition  industry,  but  the  chief  reason  of  the  large 
copper  imports  was  a  highly  developed  electrical 
industry  which  combed  the  world's  markets  for  its 
export  electrical  trade  and  used  great  amounts  of  raw 
copper  in  electrical  manufactures.  Germany  is  at  the 
heart  of  the  copper  export  situation,  and  any  real 
stability  to  the  export  market  is  not  expected  until  con- 
ditions in  that  country  permit  buying  copper  at  approx- 
imately the  pre-war  rate. 

The  economic  influences  I  particularly  fluctuating 
e.xchange  rates)  which  depress  copper  trade  with  other 
nations  are  stressed  to  a  much  greater  degree  in  trade 
with  Germany.  Political  and  industrial  uncertainties 
prohibit  stabilizing  the  copper  export  trade  with 
Germany  to  the  same  extent  as  with  other  European 
countries.  The  fixing  of  the  indemnity,  and  the  proper 
functioning  of  German  indu.strial  life  under  definite 
reparations,  will  do  much  to  bring  Germany  back  to 
pre-war  importance  in  the  copper  trade. 

Although  the  prosperity  of  the  American  copper  pro- 
ducers is  dependent  largely  upon  the  foreign  demand  for 
the  metal,  and  the  industry  is  bound  to  be  depressed  by 
an  absence  of  such  a  demand  in  customary  volume,  the 
future  outlook  for  copper  is  exceptionallv  bright.  The 
world  is  living  in  an  electrical  age,  and  expansion  in 
the  u.se  of  electrical  apparatus  of  all  kinds,  the  utiliza- 
tion of  the  vast  water-power  resources  in  the  Ignited 
States  and  abroad,  and  a  consecjuent  decrease  in  depen- 
dence upon  coal  a.s  a  fuel  will  do  much  to  further  the 
demand  for  this  cheap  and  efficient  conductor  of  elec- 
tricity. Some  competition  there  will  be  from  aluminum, 
another  excellent  conductor,  but  the  general  use  of 
aluminum  is  commercially  feasii)lc  only  when  the  price 
of  that  metal  is  less  than  twice  the  price  of  copper. 
Hand  in  hand  with  the  development  of  electrical  power 
must  proceed  the  neres.sary  financing  of  various  hydro- 
electric and  clectrincation  projects,  to  which  liberal 
financial  iissistance  must  be  given  by  nations  in  a  posi- 


produced  m  America,  and  in  copper  particularlv,  does 
not  depend  upon  some  advantage  gained  during  the  war 
nor  on  the  financial  and  industrial  helplessness  of  other 
nations,  but  upon  the  bountiful  mineral  resources  of  the 
United  States,  the  efficient  way  they  are  mined  and 
reduced,  and  the  prestige  of  American  leadership  in  the 
worlds  production  of  most  of  these  metals.  Foreign 
trade  has  been  but  a  logical  outcome  of  the  commercial 
advantage  that  our  abundant  natural  resources  have 
given  us. 

The  problem  of  the  copper  industry  is  not  one  in 
which  the  loss  of  export  trade,  in  part  or  in  whole,  is  at 
stake,  but,  rather,  how  the  present  obstacles  that  hinder 
loreign  trade  may  be  overcome  quicklv.  E.xchange  diffi- 
culties are  the  root  of  the  trouble. 

Some  manufacturers  have  circumvented  the  dis- 
advantage of  present  exchange  relationships  by  resort- 
ing to  direct  barter.  Trading  American-made  steam 
locomotives  for  Rumanian  oil  was  an  example.  It  is  also 
understood  that  shipments  of  copper  were  made  to 
Germany  to  be  fashioned  into  exportable  manufactures 
and  then  turned  back  into  the  hands  of  the  shipper 
financing  the  operation.  Such  methods  as  these  are  but 
tempoi-ary  expedients  that  will  be  graduallv  subor- 
dinated to  the  more  convenient  arrangements  existing 
prior  to  the  war. 

It  is  to  the  credit  of  the  copper  producers  that  thev 
have  pre.sented  an  almost  unified  front  to  the  probler^ 
of  export  trade  and  have  an  organization  authorized 
by  recent  legislation  to  solve  it.  The  copper  producers 
have  been  <|uick  to  see  their  predicament  and  to  take  the 
liest  procedure  to  remedy  it. 

The  lead  and  zinc  pVoducers  have  already  become 
timorous  and  are  beginning  to  clamor  for  a  higher  pro- 
tective tariff.  This  does  not  augur  well  for  the  abilitv 
of  either  of  these  industries  to  enter  the  international 
market.  Raising  the  tariff  on  imports  will  probablv 
provoke  retaliatory  measures  by  Europe  and  make  it 
more  difficult  to  compete.  The  gradual  awakening  of 
the  zinc  industry,  the  internal  co-operation  of  the 
domestic  zinc  producers  through  the  medium  of  their 
own  organization,  the  American  Zinc  Institute,  in  an 
effort  to  compare  and  lower  costs,  will  do  much  to  help 
the  industry  in  both  local  and  foreign  markets.  Rut 
underneath  all  efforts  to  establish  exiv.rt  trade  ..land  the 
economic  conditions  which  hamper  il.s  development. 

I- or  the  non-ferrous  metal  trade  the  lack  of  exports  at 
any  time  will  not  l>e  a  lasting  calamity,  for.  viewed  from 
I  he  standpoint  of  con.servation  of  our  mineral  resources. 
our  irreplaceable  deposits  of  copper.  Iea<l.  zinc,  and  other 
metals  will  be  con.servod  for  posterity.  In  the  meantime 
domestic  wants  can  be  nde.iuatelv  supplied. 
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Why  Washington  Magnesite  Mines 
Shut  Down 

Imports  Only  18  Per  Cent  of  Consumption  in  1920 — 

Lack  of  Orders  Probably  a  Reflection  of 

Conditions  in  Steel  Trade 

By  R.  W.  Stone* 

Written  for  Engineering  and  Mining  Journal. 

ACCORDING  to  recent  press  reports  the  magnesite 
1~\.  industry  of  Washington  is  practically  at  a  stand- 
still. On  Dec.  31,  1920,  the  three  companies  operating 
near  Valley  and  Chewelah,  Stevens  County,  sixty  miles 
north  of  Spokane,  laid  off  a  force  of  from  400  to  500 
men.  It  is  understood  that  the  mines  and  plants  of  the 
Northwest  Magnesite  Co.  and  of  the  Western  Materials 
Co.  are  completely  closed  and  that  the  American  Mineral 
Production  Co.  has  practically  stopped  mining,  but  is 
running  a  small  kiln  specially  designed  for  calcining 
magnesite  for  the  plastic  trade.  The  statement  has 
been  published  that  Austria  is  now  so  nearly  supplying 
the  demand  of  the  large  Eastern  consumers  that  the 
orders  for  Washington  magnesite  are  negligible,  and 
that  the  shut-down  will  undoubtedly  last  until  a  pro- 
tective tariff  is  secured. 

In  view  of  these  statements  about  large  importations 
of  magnesite  from  Europe  killing  the  market  for 
domestic  magnesite,  it  seems  not  inappropriate  to  call 
attention  to  figures  of  the  Bureau  of  Foreign  and 
Domestic  Commerce  and  of  the  U.  S.  Geological  Survey. 

Prior  to  the  world  war  the  annual  consumption  of 
crude  magnesite  in  the  United  States  was  approximately 
•300,000  short  tons.  Magnesite  is  imported  in  two  forms, 
crude  and  calcined.  Two  tons  of  crude  are  required  to 
make  one  ton  of  calcined.  To  have  all  figures  on  the 
same  basis  the  quantity  of  calcined  magnesite  imported 
has  been  converted  to  the  equivalent  in  the  crude  form 
and  from  long  to  short  tons  in  the  following  table: 

CRUDE  MAGNESITE  CONSUMED  IN  THE  UNITED  STATES, 1910-1920, 
In  Short  Tims 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920. 


Dome.stic 

Production 

Imports 

Total 

12,443 

322,652 

335,095 

9,375 

270,098 

279,473 

10.512 

268,309 

278,821 

9,632 

347,428 

357,060 

11,293 

256,988 

268,281 

30,499 

102,913 

133,412 

154  974 

93.85 

248,859 

316,838 

38,208 

355,046 

231,605 

43,530 

275.135 

156,226 

25,321 

181,547 

278.000 

63,110 

341,1 10 

This  table  shows  that  the  imports  in  1920  were  only 
about  18  per  cent  of  the  magnesite  consumed  for  all 
purposes,  as  compared  with  14  per  cent  in  1919. 

Magnesite  is  produced  in  only  two  states  in  this  coun- 
try, California  and  Washington.  The  output  in  Califor- 
nia in  1920  was  approximately  70,000  tons,  and  in  Wash- 
ington 210,000  tons.  The  principal  and  most  essential 
u,se  of  magnesite  is  in  metallurgy  as  a  refractory  mate- 
rial   for   lining   furnaces. 

The  accompanying  diagram  illustrates  clearly  the 
relation  of  imports  and  production  for  the  last  ten  years 
and  would  indicate  that  the  .steel  industry  will  be  short 
of  refractory  material  in  the  next  few  months  unless 
there  is  a  large  increase  in  importation  or  the  Washing- 
ton companies  resume  operations. 

The  closing  of  magnesite  plants  in  Washington  at 
the  end  of  December  can  hardly  be  a.scribed  to  heavy 
imports    in    that    month,    because    the   records    of    the 


Bureau  of  Foreign  and  Domestic  Commerce  show  that 
imports  in  December  were  less  than  one-quarter  those 
of  November.  There  were  no  importations  direct  from 
Austria  in  November  and  December.  The  shipments 
from  Italy  may  have  originated  in  Czecho-Slovakia. 
Imports  in  November  and  December  were  as  follows: 

MAGNESITE    IMPORTED    IN    NOVEMBER    AND    DECEMBER.    1920 
In  .Short  Tons 


Source 
Germany , 
Netherlanil- 

Greece 

Italy 

French  Afri^ 
England . . . 
Scotland . . . 
Canada.  .  .  . 


November  December 

119  481 

213  211 

4,000  

2,954 
745  1,051 


Totals 8,352  1.879 

Imports  of  magnesite  computed  on  a  crude  basis  in 
short  tons  in  1920  by  quarters  were  as  follows:  First 
quarter,  19,294  tons;  second  quarter,  8,434;  third, 
18,874;    and  fourth,   16,508;    total,  63,110. 

In  view  of  the  present  freight  rate  of  about  $20  a 
ton  on  magnesite  from  the  Pacific  to  the  Atantic  coast, 
it  does  not  seem  likely  that  the  domestic  material  can 
long  compete  with  foreign  material  in  the  principal 
market,  which  is  east  of  Indiana.  The  question  is 
raised,  however,  whether  there  is  sufficient  importation 
at  present  to  warrant  the  action  taken  by  the  producers. 

I  think  the  cessation  of  the  magnesite  mining  in 
Washington  can  be  explained  by  other  reasons  than 
heavy  imports.  The  Western  Materials  Co.  is  obliged 
to  haul  its  product  by  truck  from  mine  to  railroad  over 
several  miles  of  mountain  road  which  may  be  practically 
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DIAGK.SM   SHOWING  PRODUCTION  AND  IMPORTS  OF 
CRUDE   MAGNESITE.   1910-1920 

impassable  on  account  of  snow  or  mud  during  several 
winter  months.  The  American  Mineral  Production  Co. 
and  the  Northwest  Magnesite  Co.  have  direct  rail  or 
aerial  tramway  connections. 

In  looking  for  an  explanation  of  the  closing  of  the 
Washington  magnesite  mines,  why  not  assume  that  the 
[producers  of  magnesite  for  refractory  purposes  have 
Ijeen  forced  to  close  for  lack  of  orders?  It  is  welt 
known  that  many  steel  plants  are  idle,  and  that  those 
which  are  operating  are  not  running  at  full  blast.  It 
seems  much  more  plausible,  therefore,  to  explain  the 
present  idleness  of  the  Washington  magnesite  mines  by 
I  he  condition  of  the  steel  industry. 
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The  Montreal  Meeting  of  the  Canadian  Institute 
Of  Mining  and  Metallurgy 

Several  Papers  and  Moving  Pictures  of  More  Than  Ordinary  Interest  Presented  at  Twenty- 
Third  Annual  Convention— Entertainment  Features  Maintain  Records 
Of  Past  Gatherings — Attendance  Large  and  Enthusiastic 

By  Edward  H.  Robie 

Written  for  Eiigint  ering  and  Mining  Journal 


BUSINESS  AND  PLEASURE  do  not  usually  mix  to 
advantage,  but  the  Canadian  Institute  of  Mining 
and  Metallurgy  seems  to  have  solved  the  problem. 
The  twenty-third  annual  gathering,  which  was  held  last 
week  in  Montreal,  was  notable  for  the  good  fellowship 
and  general  enjoyment  of  the  social  features  as  well  as 
for  the  variety  and  interest  of  the  technical  papers 
presented.  The  very  successful  meetings  of  the 
Canadian  Institute  seem  to  be  becoming  pretty  generally 
known,  for  the  attendance  was  a  considerably  larger 
proportion  of  the  membership  than  was  the  case  at  the 
New  York  meeting  of  the  American  Institute,  held  in 
February.  Of  course,  Montreal  has  obvious  advantages 
as  a  convention  city,  and  there  was  a  tendency  toward 
the  smacking  of  lips  rather  than  the  gnashing  of  teeth 
when  the  plans  for  Ottawa  had  to  be  abandoned  on  short 
notice  owing  to  the  prevalence  of  smallpox  in  that  city. 

Features  ok  First  Day's  Meeting 

The  ."essions  opened  on  Wednesday  morning.  March  2, 
in  the  "Ladies'  Ordinary"  room  of  the  Windsor  Hotel, 
with  Parlor  "A"  and  Room  "4"  reserved  for  committee 
meetings.  The  presidential  address  and  reports  on  the 
mineral  statistics  of  the  various  provinces  for  1920 
occupied  the  forenoon.  The  afternoon  was  devoted  to 
general  Institute  business,  and  the  evening  to  a 
technical  session,  with  motion  pictures  of  the  operations 
of  the  Mond  Nickel  Co.,  in  the  Sudbury  district  of 
Ontario,  showing  the  mining  and  the  smelting  of  the  ore. 

Thursday  morning  brought  forth  some  discussion  ns 
to  the  advisability  of  allowing  company  membership  in 
the  Institute,  and  arguments  were  offered  for  and 
against  "blue  sky"  legislation.  At  1  o'clock  u  luncheon 
WHS  .served  in  the  Oak  and  Blue  rooms.  In  the  after- 
noon, coal  and  petroleum  papers  monopolized  the 
provram.      A   separate   program   of   autoni()l)ile   drives. 


teas,  and  theater  parties  had  been  provided  for  the 
few  ladies  who  had  registered. 

Thursday  evening  was  the  occasion  of  the  annual 
smoker,  which  was  second  only  to  the  banquet  among  the 
social  features.  Some  Snappy  Syncopaters  from  McGill 
University  were  assisted  by  cello  and  vocal  soloists  in 
providing  the  musical  fare.  The  gastronomic  features 
of  the  occasion  were  taken  care  of  by  item  No.  9  of  the 
program  —  "Beer  • —  Sandwiches  —  More  Beer."  The 
dramatic  feature  of  the  evening  was  a  burlesque 
depicting  the  granting  of  government  licenses  permit- 
ting engineers  to  practice  in  Ontario.  The  license  board 
included  two  long-bearded  politicians  and  an  engineering 
representative  who  always  dissented  from  the  decisions 
of  the  other  two,  but  who,  of  course,  was  always  over- 
ruled.    In  addition,  a  stenographer  was  present.  Miss 

'   vvho.se  opinions  as  to  who  should   be   granted 

licenses  were  always  confirmed.  Applications  were  read 
from  some  of  the  leading  mining  engineers  present,  and 
they  were  called  to  the  stand,  but  the  examination  soon 
separated  the  sheep  from  the  goats,  and  it  was  evident 
that  some  did  not  even  understand  the  principles  of 
calci-mining. 

Friday's  Sessions 

The  success  of  the  smoker  caused  the  technical  session 
scheduled  for  Friday  morning  to  be  delayed  about  an 
hour.  A  paper  on  welfare  work  was  discussed,  and  the 
remaining  time  devoted  to  iron  and  steel.  In  the  after- 
noon various  non-metallic  minerals  were  taken  up.  and 
the  field  for  manganese  steel  castings  in  the  mining 
industry  was  di.scussed.  Inspection  trips  were  arranged 
for  those  of  the  members  who  wished  to  see  the  plants 
(if  the  Thomas  David.son  Manufacturing  Co..  Ltd.,  and 
the  Dominion  Fngineering  Works,  Ltd. 

The  annual  dinner  on   Friday  night   ^^■l-  li.-M  in  the 
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banquet  hall  of  the  Montreal  Club,  on  St.  James  St.  In 
these  days,  most  banquets  are  mere  slight  punctures, 
but  this  was  a  real  blow-out  and  lived  up  to  the  best 
traditions  of  the  old  C.  M.  I.  Many  distinguished  guests 
were  present.  C.  V.  Corless,  the  president-elect,  out- 
lined the  aims  and  activities  of  the  Institute;  General 
Arthur  Currie  dealt  with  the  reparations  question  and 
the  problem  of  taking  care  of  returned  soldiers;  and 
J.  M.  R.  Fairbairn,  chief  engineer  of  the  C.  P.  R.,  and 
O.  E.  S.  Whiteside  made  short  addresses.  Several 
engineers  from  the  United  States  also  spoke:  E.  Ludlow, 
the  new  president  of  the  A.  I.  M.  E.;  Colonel  A.  S. 
Dwisrht,  who  e.xplained  the  function  of  the  Federated 
American  Engineering  Societies;  H.  F.  Bain,  the  new 
Director  of  the  U.  S.  Bureau  of  Mines;  Prof.  A.  C.  Lane, 
of  Tufts  College;  and  E.  P.  Mathewson.  The  spirit 
of  the  speakers  was  distinctly  Anglo-American  and 
would  have  confounded  the  adherents  of  the  disreputable 
anti-British  yellow  press.  Any  reference  to  the  dis- 
tinguished guests  and  members  present  would  be  woe- 
fully incomplete  without  mention  of  Neil  ("Foghorn") 
MacDonald,  who,  as  usual,  was  called  upon  to  sing  the 
C.  I.  M.  M.  anthem,  "Drill,  Ye  Tarriers,  Drill."  "Fog- 
horn" is  possibly  the  most  popular  member  of  the  Insti- 
tute, and  has  been  referred  to  as  having  the  widest  per- 
sonal acquaintanceship  in  the  British  Empire.  Some 
time  we  are  going  to  devote  one  of  our  page  biographies 
to  mention  of  his  exploits,  provided  some  of  his  friends 
will  be  kind  enough  to  send  the  necessary  information. 

President  Whiteside's  Opening  Address 
In  opening  the  meeting  on  Wednesday  morning,  Mr. 
Whiteside,  the  retiring  president,  emphasized  that  the 
policy  of  the  Institute  must  be  developed  with  national 
rather  than  selfish  interests  in  view,  to  achieve  the 
greatest  success.  He  dwelt  on  the  disadvantage  of 
having  the  Montreal  headquarters  so  far  from  the 
mining  districts  of  Nova  Scotia  and  the  West,  and 
emphasized  the  importance,  therefore,  of  expanding 
branch  organizations.  These  should  establish  friendly 
relations  with  the  various  provincial  governments,  but 
should  be  careful  to  act  as  counselor  rather  than  critic. 
Mr.  Whiteside  then  took  up  the  coal  problem.  The 
coal  resources  of  Canada  are  greater  than  those  of  any 
other  country  except  the  United  States,  but  it  is  all 
in  the  far  East  and  West,  and  as  a  result,  central  Canada 
has  been  importing  about  twenty  million  tons  annually. 
The  task  of  molding  public  opinion  on  this  subject,  he 
said,  was  worthy  of  the  Institute's  highest  endeavors. 
The  same  subject  was  touched  on  by  the  new  president, 
C.  V.  Corless,  at  the  banquet.  Mr.  Corless  took 
advantage  of  the  occasion  to  compliment  F.  W.  Gray, 
editor  of  the  (Umadian  Mininfj  Journal,  for  his  fight  for 
the  more  aclive  development  of  the  Canadian  coal 
resources. 

Value  of  Canadian  Mineral  Production 
in  1920  Greatest  in  History 
John  McLeish,  Chief  of  the  Division  of  Mineral 
Resources  and  Statistics,  presented  a  bulletin  giving 
preliminary  production  figures  for  1920.  Owing  to  high 
prices  and,  in  many  cases,  increased  production  also,  the 
value  of  the  mineral  products  was  the  greatest  in  the 
history  of  the  country— about  $218,000,000.  Of  the 
principal  metals,  lead  and  silver  decreased  both  in 
quantity  and  value,  and  of  the  non-metals,  petroleum, 
natural  gas,  and  pyrites  -vere  the  only  ones  to  show  a 
decrease  in  quantity.  Quartz  was  the  only  non-metal  to 
show  a  decrease  in  value  of  production. 


Mr.  McLeish's  talk  was  followed  by  some  discussion 
by  Mr.  Gray,  Dr.  Miller,  Mr.  Denis,  and  others  as  to  the 
wisdom  of  the  new  government  regulation  that  the 
collection  of  mineral  statistics  be  henceforth  intrusted 
to  the  Dominion  Statistical  Bureau  instead  of  the  work 
being  done,  as  formerly,  by  the  Department  of  Mines. 
The  general  opinion  was  that  the  transfer  of  this  work 
was  a  mistake,  and  that  it  was  a  case  of  carrying 
centralization  too  far.  Statistics  are  only  of  value  if 
comparative,  it  was  pointed  out,  and  the  continuity  of 
the  work  was  likely  to  be  interrupted  by  the  change. 

T.  W.  Gibson,  Deputy  Minister  of  Mines  for  Ontario, 
lauded  the  work  of  Mr.  McLeish  and  regretted  that  his 
duties  had  been  shifted  to  other  hands.  In  discussing 
the  Ontario  mineral  production  for  the  last  year,  he 
spoke  of  the  bad  condition  of  the  nickel  and  silver 
market,  and  explained  the  impossibility  of  predicting 
the  future  of  silver  with  the  Chinese  and  Indian  demand 
so  little  understood.  Gold,  he  said,  was  the  bright  spot 
in  the  metal-mining  industry  at  present.  The  value 
given  in  his  report  for  1920,  $11,665,735,  should  really 
be  augmented  by  10  or  12  per  cent,  as  the  gold  producers 
market  their  product  in  New  York  and  get  the  benefit 
of  depreciated  Canadian  exchange  rates.  Of  the  non- 
metallic  minerals,  Mr.  Gibson  called  special  attention  to 
rhe  natural-gas  supply,  which  is  undergoing  rapid 
decline. 

Mr.  Theo.  C.  Denis,  Superintendent  of  Mines  for 
Quebec,  outlined  the  position  of  that  province  as  the  pre- 
eminent world  producer  of  asbestos,  both  as  to  quantity 
and  quality.  About  95  per  cent  of  the  product,  how- 
ever, is  exported  in  the  raw  state,  and  there  is  some 
agitation  in  favor  of  having  it  manufactured  within  the 
province. 

No  reports  were  available  from  British  Columbia, 
Nova  Scotia,  or  Alberta.  The  coal  production  of  Alberta 
in  1920,  however,  was  stated  to  be  about  6,900,000  tons, 
an  increase  of  almost  50  per  cent  over  that  of  the 
previous  year.  Coal  production  in  Nova  Scotia,  accord- 
ing to  Mr.  Gray,  amounted  to  about  5,600,000  tons.  The 
mining  of  gold  and  iron  has  practically  ceased  in  that 
province,  there  now  being  only  one  producer  of  the 
precious  metai.  A  salt  deposit  has  reached  the  pro- 
ducing stage,  and  has  some  possibilities  as  a  source  of 
some  cf  the  more  valuable  halides. 

Institute's   Internal   Affairs   Discussed 

The  business  meeting  of  the  Institute  was  held  on 
Wednesday  afternoon.  A  memorial  resolution  was  first 
offered  for  the  late  Professor  Gwillem.  Secretary 
Mackenzie  then  explained  the  transference  of  the  place 
of  the  annual  meeting  from  Ottawa  to  Montreal,  and  the 
Council  meeting  of  Oct.  26  was  ratified  and  confirmed. 
The  medal  given  by  Colonel  R.  W.  Leonard  for  the  best 
paper  presented  before  the  Institute  in  1919  was 
awai'ded  to  E.  E.  Campbell  for  his  manuscript  on  the 
Hidden  Creek  deposits,  and  for  1920  to  J.  C.  Nicholls 
for  the  description  of  the  International  Nickel  Co.'s 
operations. 

There  was  much  discussion  as  to  amending  the  con- 
stitution regarding  the  membership  and  authority  of 
an  Executive  Council,  and  some  fear  seemed  to  be  felt 
that  a  coterie  of  Montreal  men  would  gain  control.  The 
plan  to  increase  the  size  of  the  Bulletin  to  that  of  the 
A.  I.  M.  E.  publication  was  brought  up.  The  chief 
reason  for  the  change  was  that  it  would  be  easier  to 
secure  advertising.  The  pi-oject  was  referred  to  the 
Committee  on  Publications,  with  power  to  act. 
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Some  interesting  charts  were  then  put  on  the  screen 
by  Secretary  Mackenzie.  The  first  showed  how  many 
of  the  councilors  had  been  present  at  the  monthly  meet- 
ings during  the  year.  The  average  was  5.7  out  of  30. 
The  second  showed  the  income  and  expenses  of  the 
Institute  for  1920,  and  the  estimated  balance  sheet  for 
1921.  This  should  be  of  interest  to  A.  I.  M.  E.  members, 
who  have  recently  received  requests  for  a  contribution 
of  $10  to  make  up  a  deficit. 

The  Canadian  Institute  received  $31,700  in  1920  and 
.showed  a  surplus  of  $4,629  for  the  year,  although  it 
was  later  .said  that  this  did  not  include  certain  items 
for  depreciation,  and  that  the  actual  surplus  was  only 
$12.  Without  raising  the  dues,  the  Institute  expects  to 
have  a  surplus  of  $2,000  for  1921.  A  third  chart  showed 
how  the  members  paid  their  dues,  by  months.  Apparently 
only  about  75  per  cent  of  the  dues  have  been  paid  in 
the  last  three  years,  and  the  arrears  la.st  year  amounted 
to  $4,400.  A  fourth  chart  depicted  the  comparative 
growth  of  the  A.  I.  M.  E.  and  the  C.  I.  M.  M.,  and 
indicated  the  same  trends  in  the  growth  of  both 
societies,  with  the  ratio  of  the  membership  of  the  older 
society  to  that  of  the  younger  gradually  decreasing,  as 
would  naturally  be  the  case. 

Copper    Leaching    and    Precipitation    Practice    in 
North  and  South  America  Outlined 

The  evening  session  on  Wednesday  included  the  read- 
ing of  two  interesting  papers,  one  by  Frank  E.  Lathe, 
of  the  British  America  Nickel  Corporation,  on  the 
principles  of  copper  leaching  and  precipitation  practice, 
and  the  other  by  W.  E.  Simp.son,  embodying  sugges- 
tions for  the  better  development  of  the  mineral  I'esourees 
of  northern  Ontario. 

Mr.  Lathe  explained  leaching  practice  as  carried  on 
by  several  representative  plants,  particulars  of  which 
are  given  in  the  following  table: 


are  almost  insoluble  in  ordinary  leaching  solutions, 
whereas  those  of  iron  are  often  fairly  soluble.  In  a 
general  way  the  opposite  is  true  of  the  oxides,  and 
roasting  therefore  brings  about  two  desirable  ends  and 
also  makes  percolation  easier  by  agglomerating  the 
finer  particles.  Some  impurities  may  be  volatilized. 
Free  access  of  air  is  necessan,'  in  roasting,  and  careful 
temperature  control  by  means  of  pyrometers  must  be 
maintained.  Salt  and  other  additive  agents  are  some- 
times used,  as  at  Anaconda  until  recently,  to  dissolve 
the  silver.  This  addition  of  salt  at  Anaconda,  however, 
has  been  discontinued  on  account  of  the  expense. 

Advantages  and  Disadvantages  of 
Sulphuric  Acid 

As  a  solvent,  sulphuric  acid  is  most  popular  and  is 
used  in  about  75  per  cent  of  all  plants,  because  it  is 
cheap;  can  often  be  made  from  waste  gases  locally; 
is  easily  regenerated  by  electrolysis;  makes  copper  of 
high  purity;  and  is  easily  handled.  Some  objections 
to  its  use  are  that  it  does  not  dissolve  metallic  copper; 
dissolves  only  half  the  copper  from  cuprite;  attacks 
carbonates  in  the  gangue;  and  has  some  action  on  the 
oxides  and  silicates  of  iron  and  aluminum,  thereby 
fouling  the  solutions. 

The  greater  utility  of  ammonium  compounds  rests  in 
the  fact  that  they  have  none  of  the  above-mentioned  dis- 
advantages of  acid  and  may  be  perfectly  recovered  by 
distillation.  However,  they  are  expensive;  cannot  be 
regenerated  by  electrolysis;  are  volatile;  and  do  not 
make  a  sufficiently  pure  copper.  Therefore  the  prop- 
erties of  each  determine  their  fields  of  use.  Sulphurous 
acid  has  possibilities.  Ferric  salts  are  good  solvents  for 
metallic  or  oxidized  copper  and  chalcocite  and  do  not 
attack  the  gangue,  but  reduced  ferric  salts  are  hard 
to  oxidize,  and  precipitation  by  electrolysis  is  impos- 
sible. 


PRINCITAL  leaching   plants   IX  AMERICA 


Tons   Daily 

Material 

Preliminary 

Company 

Capacity 

Treated 

Treatment 

Solvent 

Precipitan 

Anaconda 

2.000 

.Sand    tailings 

I  toasting 

Sulphuric    acid 

Scrap   iron 

Calumet   &    Hecia 

4.000 

Tailings 

Crushing    to    28    mesh 
and    desliming 

Ammonium    carbonate 

Heat 

Chile    Exploration 

15.000 

Ore 

Crushing   to    i    inch 

Sulphuric    acid 

Electrolysis 

Kinnccott 

700 

Tailings 

Partial   desliming 

.\mmonium    hydrate 

Heat 

X.w    roin.lia 

5.000 

Ore 

Cru.shing   to    i    inch 

.Sulphuric    acid 

Electrolysis    and 
iron 

rinh   Coppir 

2.000 

Ore 

("rushing    to    }    inch 

Sulphuric    acid 

Scrap    iron 

Heap  leaching  is  also  being  practiced  by  some  com- 
panies and  considerable  experimental  work  is  being 
carried  on. 

Crushing  must  be  sufficiently  fine  to  set  free  the 
copper  mineral,  and  thus  make  a  good  extraction;  to 
shorten  the  leaching  time;  and  to  prevent  the  solution 
of  an  unnecessary  amount  of  gangue,  thus  taking  up 
an  unnecessarily  long  time,  and  fouling  the  solution. 
Too  fine  crushing  will  cost  too  much;  will  make  too 
much  dust;  will  make  leaching  ditlicult  without  agita- 
tion; is  liable  to  cause  channeling;  and  will  make  the 
final  washing  more  dinicult.  Symons  disk  crushers 
arc  generally  used  for  the  coarser  grinding,  supple- 
mented, in  some  cases,  by  rolls.  No  desliming  is  re- 
(|iiirc(l  before  acid  leaching  if  the  ore  is  not  crushed 
finer  than  one-half  inch. 

Roasting  is  sometimes  necessary  to  make  all  of  the 
copper  watcr-solui)le,  and  i.s  not  to  be  considered  an 
unusually  expensive  process.  The  gangue  may  also  be 
r'*n(lercd  less  soluble.     In  other  words,  copper  sulphides 


The  leaching  tanks  must  be  carefully  charged  where 
the  material  is  not  of  uniform  size.  The  rectangular 
tanks  used  are  usually  10  to  15  ft.  deep,  and  filled  by 
a  conveyor  belt.  Leaching  practice  varies  consider- 
ably, and  no  common  leaching  cycle  can  be  given.  At 
Chuiiuicamata.  percolation  is  downward  except  for  the 
first  solution,  but  at  Ajo  it  is  altogether  upward.  The 
latter  extracts  the  copper  more  rapidly  and  reduces 
channeling,  but  results  in  ten  times  as  much  water- 
soluble  copper  in  the  tailings.  Downward  percolation 
also  lessens  the  amount  of  slimes  carried  over  into  the 
solution  tanks  and  recjuires  less  power.  Continuous 
percolation  is  more  necessary  on  high-  than  on  low- 
grade  ore.  The  i)ercentage  of  acid-soluble  copper  which 
is  dissolved   should   not    be   under  85. 

The  leaching  tanks  are  usually  made  of  reinforced 
concrete,  with  a  lining  of  either  lead  or  mastic  asphalt, 
sometimes  with  an  inner  lining  of  wood  as  a  protection 
against  wear.  Smaller  tanks  are  more  often  of  wood 
with  lead  linings. 
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If  precipitation  is  to  be  by  iron,  the  acid  is  not 
recovered  and  fouling  of  solutions  only  causes  trouble 
by  increa;sing  the  acid  consumption.  The  acid  in  the 
final  solution  should  be  low,  to  prevent  an  undue  con- 
sumption of  iron. 

Consumption  of  acid  depends  upon  conditions.  At 
Anaconda  it  is  about  60  lb.  of  60-deg.  Be.  acid  per  ton 
of  tailings.  At  Ajo,  where  the  gangue  is  more  soluble, 
about  90  lb.;  at  Chuquicamata,  combined  sulphuric 
acid  is  found  in  the  ore,  so  that  only  4  to  5  lb.  per 
ton  is  needed. 

Ferric  iron  causes  more  trouble  in  electrolytic  pre- 
cipitation than  any  other  impurity  and  is  commonly 
reduced  to  the  ferrous  condition.  At  Ajo,  this  is  done 
by  sulphur  dioxide.  At  Chuquicamata,  chlorides  also 
cause  difficulty  and  are  precipitated  as  cuprous  chloride 
by  agitating  the  solution  with  fine  cement  copper,  which, 
at  the  same  time,  reduces  much  of  the  ferric  iron 
present.  The  impurities  cause  no  end  of  trouble  in 
the  electrolytic  deposition  of  the  copper,  which  is  pos- 
sibly the  most  difficult  part  of  the  whole  process. 
Chlorine  up  to  0.5  g.  per  liter  has  no  great  effect  on 
the  current  efficiency,  and  nitric  acid  may  run  up  to 
15  g.  per  liter  if  ferric  iron  is  low  and  the  electrolyte 
is  not  too  warm.  The  solutions  are  not  usually  heated, 
and  in  Chile  are  artificially  cooled. 

The  anodes  used  for  precipitation  have  been  made 
of  graphite,  antimonial  lead,  ferro-silicon,  and  fused 
magnetite.  Graphite  requires  only  low  voltage,  and  the 
amount  of  acid  regenerated  is  very  high,  but  the  lib- 
erated oxygen  attacks  it  badly,  as  do  ferric  salts.  How- 
ever, it  deserves  much  further  experimentation.  Lead 
anodes  are  not  satisfactory  where  much  chlorine  or 
nitric  acid  is  present,  but  they  are  a  great  success  at 
Ajo.  Fused  magnetite  was  used  in  the  experimental 
work  in  Chile,  but  the  war  cut  off  the  supply,  and  since 
then,  ferro-silicon  has  been  used,  which  is  better  in  its 
mechanical  and  electrical  properties  and  cheaper,  but 
inferior  chemically.  There,  sulphuric,  nitric,  and  hydro- 
chloric acids  are  in  the  solution. 

Precipitation  may  be  by  electrolysis  or  on  scrap  iron, 
depending  upon  the  relative  cost  of  current  and  scrap 
iron.  The  current  efficiency  in  a  new  plant  is  usually 
low  for  the  first  year,  owing  to  inexperienced  workmen. 
With  trained  men  it  should  be  80  to  85  per  cent.  The 
amount  of  copper  deposited  per  kw.-hr.  should  be  0.7 
to  0.9  lb.  At  Ajo,  where  the  current  density  is  as 
low  as  7.5  amp.  per  sq.ft.,  the  voltage  is  just  over 
two;  in  Chile,  with  anodes  of  greater  resistivity  and 
nearly  double  the  current  density,  it  is  about  2.8. 

Scrap-iron  precipitation  usually  is  more  adapted  to 
smaller  plants.  Old  tin  cans  can  be  used.  Sponge  iron, 
reduced  from  iron  ores  at  a  low  pressure,  offers  attrac- 
tive possibilities.  It  is  ideal  for  precipitation  but  diffi- 
cult to  make.  Modified  tube  mills  seem  to  be  superior 
to  launders  for  precipitation  purposes.  Nearly  two 
pounds  of  iron  per  pound  of  copper  is  ordinarily  re- 
quired, and  the  cement  copper  will  average  about  30 
to  .35  per  cent  impurities. 

In  ammonia  leaching,  steel  tanks  are  used.  No  foul- 
ing of  solutions  occurs.  About  one  pound  of  ammonia 
per  ton  is  lost  at  Lake  Linden,  and  half  that  at  Ken- 
necott,  with  an  elaborate  patented  system  of  steam 
washing.  The  recovery  in  the  two  plants  using  am- 
monia i.s  about  80  per  cent. 

Mr.  Lathe  summarized  the  characteristics  of  an  ore 
suitable  for  leaching  by  the  methods  described,  as  fol- 
lows:    (1)   The  copper  minerals,  except  possibly  in  the 


case  of  heavy  sulphides,  must  be  soluble  in  sulphuric 
acid  or  ammonia  or  capable  of  being  made  so  by  a 
cheap  method.  Conversely,  the  gangue  must  not.  (2) 
Gold  or  silver  should  not  be  present  in  appreciable 
quantities  unless  made  soluble  by  a  chloridizing  roast 
or  leach.  The  most  promising  extension  of  leaching  in 
the  near  future  would  seem  to  be  in  the  treatment  of 
large  bodies  of  partially  oxidized  ores. 

In  discussing  Mr.  Lathe's  informative  paper,  E.  P. 
Mathewson  spoke  of  Greenawalt's  experiments  at  a 
plant  at  Martinez,  Cal.,  with  high  current  densities, 
and  said  that  the  precipitation  tanks  might  be  made 
about  one-fifth  of  the  size  now  found  necessary.  Re- 
specting precipitant,  Mr.  Corless  spoke  of  the  practice 
which  obtained  at  a  plant  in  Russia,  of  granulating  pig 
iron  from  open-hearth  furnaces  for  this  purpose.  The 
granules  formed  were  up  to  J  in.  in  diameter.  Dr. 
Stansfield  mentioned  the  manufacture  of  sponge  iron 
for  precipitation  purposes,  this  being  made  by  the 
reduction  of  iron  ores  by  heating  with  peat  or  other 
fuel.  Mr.  Mathewson  stated  that  sponge  iron  made 
by  carbon  reduction  had  proved  too  expensive  at 
Anaconda. 

Suggestions  for  Developing  Northern  Ontario 
Mining  Country 

The  second  paper  of  the  evening  was  read  by  W. 
E.  Simpson,  general  manager  of  the  Miller-Independence 
mine,  at  Boston  Creek.  Mr.  Simpson  emphasized  the 
importance  of  doing  hard  work  in  the  development  of 
properties  and  criticized  the  policy  of  some  individuals 
and  companies  which  were  inclined  merely  to  hold  their 
lands  while  neighboring  properties  were  being  devel- 
oped, thereby  profiting  without  doing  anything  them- 
selves. In  this  connection  Mr.  Simpson  pointed  out 
the  advantages  of  the  leasehold  title  system,  in  which 
a  certain  amount  of  work  could  be  made  obligatory 
under  penalty  of  losing  the  lease.  It  was  his  convic- 
tion that  something  of  this  kind  would  be  preferable 
to  the  present  system  in  northern  Ontario,  where  thou- 
sands of  acres  were  lying  idle. 

The  tax  lev>'  of  .5c.  per  acre  was  also  criticized  as 
being  more  of  an  irritant  than  a  revenue  producer,  and 
a  tax  graduated  according  to  the  owner's  valuation  of 
his  property  was  suggested  instead ;  this  to  be  refunded 
where  active  development  had  been  done. 

Mr.  Simpson  then  spoke  about  the  impossibility  of 
the  small  operator  and  prospector  in  remote  regions 
being  able  to  secure  a  mill  run  of  his  ore.  He  described 
the  practice  in  West  Australia,  where  small  govern- 
ment custom  mills  had  been  established  in  remote  sec- 
tions not  served  by  private  mills.  There  are  now 
twenty-nine  such  mills,  producing  well  over  a  million 
dollars'  worth  of  gold  annually,  and  the  plan  should 
also  be  applicable  on  a  smaller  scale,  he  said,  to  north- 
ern Ontario. 

Inefficient  transportation  is  another  factor  which 
retards  development.  Macadamized  roads  in  the  north- 
land  cost  about  $20,000  a  mile  to  build.  Transportation 
over  ordinary  bush  highways  will  average  well  over  $1 
per  ton-mile.  As  a  solution  of  this  difficulty,  the  con- 
struction of  a  light  railroad  was  described;  this  was 
made  of  20-lb.  rails  spiked  4  ft.  8i  in.  apart  to  round 
logs  cut  to  serve  as  ties  from  the  trees  felled  in  clear- 
ing the  right-of-way.  Such  a  road,  which  had  been 
facetiously  named  the  "muskeg  express,"  cost  about 
$6,000  for  a  two-mile  stretch.  The  building  of  roads 
of  this  kind  might  well  be  encouraged  by  the  govern- 


March  12,  1921 


Engineering    and    Mining    Journal 


469 


ment,  which  could  secure  the  right-of-wav  and  arranee 
the    title. 


Freehold  Tenure  Defended  by  T.  W.  Gibson 
In  the  discussion,  T.  W.  Gibson  pointed  out  that  the 
greatest  mining  country  in  the  world  had  been  devel- 
oped on  a  freehold  tenure  basis  without  making  devel- 
opment obligatory.  Prospectors,  he  said,  claim  that 
even  the  present  terms  of  obtaining  mining  lands  in 
Ontario  are  onerous.  He  did  not  attempt  to  defend 
all  parts  of  the  present  Ontario  mining  law,  however, 
saying,  "I  did  not  make  the  law."  The  principal  value 
of  the  5c.  per  acre  tax,  he  said,  was  not  in  getting 
revenue  but  in  getting  back  undeveloped  lands  for  the 
province  so  that  they  could  be  allotted  to  others.  A 
25c.  tax  he  thought  would  mean  the  confiscation  of 
almost  all  undeveloped  lands,  and  the  province  was  get- 
ting enough  as  it  was.  He  doubted  the  efficacy  of  a 
law  making  a  certain  amount  of  work  on  a  claim  neces- 
sary. Mr.  Gibson  then  described  the  work  of  the 
government  in  training  prospectors  in  the  fundamentals 
and  practical  aspects  of  geology,  mineralogy,  and 
mineral  spotting.  These  classes  are  being  held  in  vari- 
ous mining  districts,  with  skilled  teachers  in  charge, 
and  the  attendance  has  reached  as  many  as  eighty. 

In  subsequent  di.scussion  by  Messrs.  Dresser,  Neilly, 
Cole,  and  others  the  tendency  of  small  government 
custom  mills  to  keep  prospectors  in  one  place  was  em- 
phasized. Usually  they  wish  to  skip  along  to  the 
newe.st  discoveries,  and  an  outlet  for  their  development 
ore  would  make  them  more  inclined  to  .stay  where  they 
were.  Mr.  Cole  stated  that  his  experience  as  mining 
engineer  for  the  government  railway  had  shown  him 
that  the  demand  for  such  custom  mills  was  widespread. 
The  power  question,  however,  was  highly  important, 
and  the  high  cost  of  power  sometimes  not  realized.  A 
cost  of  $400  per  horsepower-year  for  a  small  steam 
plant  with  wood  fuel  was  a  con.servative  figure.  Mr. 
Corless  suggested  that  Mr.  Cole  would  be  a  valuable 
man  to  recommend  sites  for  mills  such  as  had  been 
discussed. 

The  Petroliferous  Area  of  Northwestern 
Canada  Described 

What  was  probably  the  most  important  paper  pre- 
sented at  the  meeting  was  read  by  Mr.  J.  Ness,  of  the 
geological  department  of  the  Imperial  Oil  Co.,  Ltd.. 
on  Thursday  afternoon,  and  covered  in  considerable 
detail  the  geology  of  the  possible  oil  regions  of  north- 
western Canada.  Commendation  was  freely  expressed 
for  the  liberality  of  the  oil  company  in  releasing  in- 
formation of  such  value.  Mr.  Ness  first  described  the 
Cretaceous  area  of  the  plains  of  Saskatchewan  and 
Alberta;  then  the  Cretaceous  area  of  the  foothills;  and 
lastly  the  Devonian  of  the  Mackenzie  River  valley. 
Owing  to  the  character  of  Mr.  Ness's  paper,  an  abstract 
is  hardly  possible,  but  early  publication  iii  the  BnUr- 
fin  of  the  C.  I.  M.  M.  is  assured.  The  remoteness  of 
the  region  was  emphasized,  and  the  attendant  difficulty 
of  transporting  supplies  to  .some  of  the  more  promising 
regions  discu.s.sed.  The  oil-well  recently  brought  in  on 
the  Mackenzie  River  is  1,470  miles  from  Edmonton, 
and  the  rivers  arc  open  only  three  and  one-half  months 
in  the  year. 

A  paper  read  by  K.  M.  Kindle  entitled  "Salient  Fea 
turos  of  the  Geography  and  (Jeology  of  the  Mackenzie 
River  Oil  Region"  supplemented  that  of  Mr.  Ness.  The 
Mackenzie    River  oil    well    is   fottv    miles    north    of   the 


mouth  of  Great  Bear  River,  and  about  100  miles  south 
of  the  Arctic  Circle.  It  is  about  sixty  miles  further 
north  than  the  Klondike  gold  field,  which  is  separated 
from  the  oil  well  by  350  miles  of  unexplored  mountains. 
To  reach  the  new  well  two  routes  are  available.  One 
may  leave  the  railway  at  Peace  River  Crossing  or  at 
McMurray.  The  former  route  involves  a  change  of 
steamers  and  a  four-mile  portage  at  the  Chutes  on  the 
Peace  River  in  addition  to  a  sixteen-mile  portage  on 
the  Slave  River.  By  the  latter  route  a  change  of 
steamers  is  made  at  Fitzgerald,  on  the  Slave  River. 
Either  involves  a  river  trip  of  1,500  miles  or  more. 
Three  steamboat  lines  are  operated  by  fur  companies. 
The  coming  year  it  is  planned  to  institute  a  hydro- 
plane service,  which  can  be  begun  about  June  first,  or 
a  month  before  the  ice  is  out  of  Great  Slave  Lake. 
The  flying  route  will  be  up  the  Peace  River  from  Peace 
River  Crossing  to  the  Pine ;  then  up  the  Pine  and  down 
the  Nelson  and  Liard  to  the  Mackenzie  at  Simpson. 
Dirigibles  are  also  being  considered. 

The  Northland  Summer 
The  climate  is  not  really  as  cold  as  one  might  expect, 
considering  that  the  latitude  is  that  of  southern  Green- 
land. Hardy  garden  vegetables  will  grow,  and  rasp- 
berries were  obtainable  by  Aug.  7  on  Bear  Mountain, 
forty  miles  from  the  oil  well.  The  first  frost  comes 
about  the  first  of  September.  The  almost  continuous 
sunshine  of  the  summer  months  causes  rapid  growing. 
The  Peace  River  canyon  is  said  to  compare  very 
favorably  in  scenic  beauty  with  the  more  famous 
canyons  of  the  continent.  The  river  has  many  sharp 
turns  and  has  cut  its  valley  700  to  800  ft.  through 
the  sandstone  and  shales.  For  several  miles  the  walls 
of  the  canyon  rise  almost  perpendicularly,  but,  further 
down,  the  valley  is  broad  and  nearly  level.  Heavy 
spruce  timber  is  found  throughout  the  region. 

On  the  Athabasca  River  route  the  cliffs  of  tar  sands 
may  be  seen  for  more  than  100  miles  rising  abruptly 
from  the  river  banks.  These  tar  sands  are  impregnated 
with  thick  bituminous  material  to  such  an  e.xtent  that 
they  can  be  molded  like  clay,  and  in  some  instances 
tar  may  be  squeezed  out  by  the  pressure  of  the  hand. 
Along  much  of  the  Mackenzie  River  the  oil  product  of 
the  Devonian  rocks  is  protected  by  relatively  impervious 
shales,  so  that  it  cannot  escape  into  the  sponge-like 
sandstone.  The  Devonian  rocks  include  four  fairlv  well- 
defined  types  of  lithology.  These  are,  starting  at  the 
top  of  the  section,  sand.stones  and  shales,  bluish  argil- 
laceous shales,  black  bituminous  shales,  and  limestones. 
In  view  of  the  va.st  extent  of  the  Devonian  beds  along 
the  Mackenzie,  and  the  presence  of  oil  as  proved  in 
the  one  well  drilled,  there  is  justification  for  optimism 
as  to  the  future  oil  development  of  the  region. 

Four  or  five  reels  of  motion  pictures  were  shown 
following  Mr.  Kindle's  paper.  They  told  "The  Story  of 
Petroleum."  and  were  prepared  by  the  U.  S.  Bureau 
of  Mines,  co-operating  with  the  Sinclair  Consolidated 
Oil  Corporation.  The  story  covered  all  phases  of  the 
subject,  from  prospecting  to  refining,  and  the  films  were 
of  absorbing  interest.  The  photography  was  excellent, 
and  the  mysteries  of  the  animated  cartoon  were  em- 
ployed to  show  how  a  well  is  "shot."  how  the  pipe 
lines  are  kept  clean  with  the  "go-devil."  and  how  frac- 
tional distillation   is  performed. 

Some  of  the  other  interesting  papers  which  were 
pre.sented  at  the  meeting  will  be  reviewed  in  a  later 
issue. 
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By  The  Way 


On  the  Stage 

In  "The  Bad  Man,"  at  the  Comedy  Theater,  which 
(though  this  is  no  dramatic  column  and  we  paid  good 
money  for  our  seats)  is  one  of  the  most  thoroughly 
entertaining  plays  we  have  seen  in  a  long  time,  the 
villain  seeks  to  prove  the  existence  of  oil  lands  by 
scraping  up  a  sample  of  the  country  soil  and  carrying 
it  back  to  Wall  Street  in  his  bag.  We  doubt  if  such 
evidence  would  convince  even  the  lambiest  lamb.  Doubt- 
less in  the  present  case  the  sample  was  carefully  gath- 
ered from  the  spot  where  the  flivver  customarily  stood, 
but  even  so  he  should  certainly  have  obtained  a  few 
samples  of  "structure"  too. 

In  another  show,  the  name  of  which  we  have  for- 
gotten, the  hero  finally  has  reached  the  point  where,  on 
bended  knee  he  asks  the  lady  for  her  hand.  "But  you 
are  a  millionaire,"  she  says.  "Ah !  No,  dearest,  I  am 
but  recently  graduated  as  a  mining  engineer  and  am  on 
my  way  now  to  begin  my  career  in  a  position  paying 
only  $6,000  a  year.  If  you  can  endure  my  poverty  let 
us  begin  life  together." 

Making  Hooch  From  Coal 

G.  A.  E.  Martin,  the  sage  of  Adona,  Ark.,  is  devilish 
deep  at  times,  in  this  way  resembling  the  Pacific  Ocean. 
Those  not  on  the  inside  may  not  at  once  fathom  the 
meaning  of  all  that  is  in  the  following  letter  that  we 
have  received  from  Mr.  Martin,  but  they  have  no  one  to 
blame  but  themselves.    The  letter  follows : 

By  a  delicate  simple  process  I  have  discovered  a  method 
to  eliminate  the  gasses  and  alkalies  from  coal  when  a  pure 
blueish  white  crystalized  metal,  H  about  3.50,  S.G.6.428, 
is  left,  proving  that  pure  carbon  is  in  its  elementary  state 
such  metal;  that  has  the  property  of,  in  the  presence  of  suffi- 
cient oxygen,  hydrogen  and  alkalies  with  heat,  when  smoth- 
ered as  when  well  covered  with  earth  and  shale,  of  making 
what  we  know  as  natural  coal-beds.  Hence  in  nature  we 
have  stone-coal.  Said  metal  in  such  molecular  solution  on 
cooling  crystalizes  in  the  form  of  the  so  called  coal-plant, 
hence  the  erroneous  suposition  that  our  coal  beds  are  nec- 
essarily a  naturally  transformed  vegetable  growth.  That 
such  metal  properly  in  solution  with  alkalies  (it  has  an  acid 
reaction)  has  a  greater  attraction  for  oxygen  at  ordinary 
temperature  than  any  other  product,  and  is  the  substance 
of  vegetable  and  animal  growth.  It,  when  heated  very 
slightly  as  in  vegetable  growth,  has  the  property  of  rising 
to  obtain  oxygen  and  makes  a  cork-screw-to-the-right  course. 
Hence  the  course  of  vines  and  the  commonness  of  right- 
handed  people;  a  continued  supply  of  such  solution  to  the 
blood  of  animals,  as  is  effected  by  normal  assimilation  of 
the  norma]  foods  carboniferous,  is  necessary  to  enable  such 
animals  to  extract  oxygen  from  their  breath  while  breathing. 
Hence  when  animals  are  sick  and  cannot  so  supply  their 
blood  with  oxygen,  thty  have  abnormal  blood-pressure  and 
heart-failure. 

I  have  learned  to  make  such  a  solution  suitable  to  animal 
blood,  which  is  a  beautiful  bright  purple  fluid.  This  should 
be  given  in  any  depletion  of  the  digestive  system,  and  is 
readily  absorbed  by  the  blood,  a  very  great  and  innocent 
germacide,  and  will  insure  sufficient  oxygen  by  the  natural 
process  of  breathing.  It  is  indirectly  a  great  stimulant  and 
it  is  practical  to  give  it  with  any  of  the  many  fevers  in 
them  it  does  away  with  the  necesity  of  the  common  heart 
stimulants  and  is  more  efficient  and  keeps  fevers  from  run- 
ning so  high,  it  may,  and  should  be  given  with  any  other 
needed  medicine  the  action  of  which  it  aids.  This  medi- 
cine can  be  made  at  a  cost  of  10c.  a  gallon  and  should  sell  at 
$4.00  per  gallon.    To  make  the  discoveries  explained  above, 


I  have  been  very  busy  much  of  my  time  for  the  last  30 
years  that  I  have  kept  myself  financially  very  poor  and  for 
this  reason  I  am  alone  unable  to  promote  this  enterprise 
(which  should  be  one  of  the  most  successful).  Hence  I 
write  you  to  ask  if  you  would  care  to  furni.sh  the  capital 
necessary  to  patent  same  in  every  civilized  country  in  the 
world  and  control  this  medical  and  plant  fertilizer  discovery 
on  reasonable  partner-shares? 

These  Central  Arkansas  mountains  and  ridges  are  almost 
wholly  composed  of  this  carbon-alkali  combination,  much  of 
it  crystalized  as  the  famous  Arkansas  crystals,  in  such  pro- 
portions, that  when  ground  to  promote  solution  it  is  nothing 
less  than  that  the  necessary  elements  to  compose  the  richest 
of  soil  for  vegetable  growth — hence  in  its  self  the  very  best 
fertilizer  for  vegetable  growth.  All  this  I  can  verify  to  any 
chemist,  if  he,  by  his  own  experience  will  test  samples  of 
such  material  by  my  method,  which  though  very  delicate, 
is  very  simple.  And  I  would  be  only  too  glad  to  explain 
minutely  details  only  to  those  competently  interested  for 
business  reasons. 

If  you  are  not  interested  but  are  acquainted  with  one 
that  is,  will  you  kindly  pass  this  proposition  to  him? 

Yours,  very  truly,  G.  A.  E.  Martin, 

Adona,  Arkansas. 

P.  S.  I  have  a  piece  of  this  metal  practicly  pure  in  its 
virgin  state,  was  found  near  here  where  nature  placed  it 
in  black  perpendicular  shale  that  will  weigh  almost  180  gr. 
It  has  such  magical  and  varied  chemical  reactions  it  should 
be  worth  $100  per  grain  for  research  work  alone. 

Every  time  we  read  this  we  get  a  new  meaning  out  of 
it.  Mr.  Martin  is  a  physician  and  druggist,  and  those 
desiring  that  he  prescribe  for  them  can  get  him  at 
Adona. 

Tha  Mine  Smell 

By  D.  E.  a.  Charlton 
There's  tha  salt  o'  tha  sea  to  tha  sailor. 
To  tha  woodsman  tha  smell  o'  tha  pine, 
But  to  miners  like  we  there's  nothin'  can  be 
As  gran'  as  tha  smell  from  tha  mine. 
If  thee's  askin'  for  me  to  describe  it, 
Then  thee's  asked  for  a  'ard  thing  to  do, 
For  I  naws  it  so  well  that  I  'ardly  can  tell 
0'  w'ot  she's  made  up  o'  to  you. 

Wen  thee  stan's  at  tha  bloody  shaf   collar. 

An'  tha  h'upcast  is  suckin'  tha  h'air 

From  h'each  manway  an'  drif,  an'  h'all  o'  tha  shif 

Is  workin'  an'  sweatin'  daown  there. 

Then  thee'll  naw  w'y  it's  'ard  to  describe  un. 

An'  thee'll  naw  w'ot  that  smell  means  to  me. 

For  I  tell  ee,  m'son,  there's  no  h'other  one 

No  matter  w'ere  h'else  I  may  be. 

Firs'  o'  h'all  there's  tha  h'odor  o'  h'earth  clods. 

Freshly  turned  as  a  plot  on  tha  farm. 

An'  I  naws  bloody  well  they's  givin'  'er  'ell 

Daown  there,  an'  thee's  naught  to  fear  'arm. 

Then  there's  steam  with  it's  fizzin'  an'  fussin'. 

An'  a  wee  sniff  o'  h'oil  burnin'  slow 

On  tha  'eads  o'  tha  pump,  an'  then  from  tha  sump 

Comes  a  smell  o'  tha  water  below. 

Mixin'  in  with  these  'ere  many  h'odors. 
There's  tha  powder-gas  commin'  h'up  strong 
From  tha  drif's  on  tha  sub  (a  breath  from  tha  pub 
Thee  may  say  that  it's  like,  but  thee's  wrong) . 
Then  there's  cannels,  an'  carbide,  an'  Peerless, 
All  o'  they  smells  tha  same  at  tha  top. 
It's  'ard  to  define  jus'  tha  smell  o'  tha  mine 
It's  mixin',  tha  h'odors  thee's  got.' 

Although,  dam-me,  m'son,  there's  no  diff'rence. 
An'  it  matters  not  w'ere  thee  may  be, 
(I  naws  I  am  soun')  any  'ole  in  tha  groun' — 
A  mine— smells  tha  same,  jus'  thee  see. 
So,  tha  salt  o'  tha  sea  to  tha  sailor, 
To  tha  woodsman  tha  smell  o'  tha  pine. 
But  to  miners  like  we  there's  nothin'  can  be 
As  gran'  as  tha  smell  from  tha  mine. 
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Handy  Knowledge 


Shanks  for  Hammer  Drill  Steel 

The  technical  advisers  of  the  Chamber  of  Mines  in 
Johannesburg,  South  Africa,  have  for  some  time  been 
seeking  to  standardize  and  improve  rock-drill  practice 
at  the  Witwatersrand  mines,  and  committees  have  been 
appointed  for  that  purpose.  The  advisers  also  investi- 
gate all  new  local  applications  for  patents. 

Much  loss  and  inefficiency  have  been  caused  by 
bad  design  and  the  neglect  of  proper  maintenance 
of  rock-drill  steel  shanks,  more  particularly  those  for 
use  in  hammer  drills.  Research  along  this  line  has  been 
undertaken  by  the  advisers.  If  the  top  of  the  shank 
is  not  kept  smooth  and  true,  the  hammer  or  tappet  of 
the  drill  does  not  strike  the  steel  a  true  blow,  and  break- 
age of  both  shank  and  piston  results.  If,  again,  the 
area  of  the  top  of  the  steel  is  too  small  to  withstand  the 
stresses  set  up  by  the  blow,  as  may  be  caused  by  excessive 
chamfer  or  too  large  a  water  hole,  breakage  is  caused. 
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Bad  tempering  due  to  faulty  work  in  the  mine  drill 
shops  is  a  most  frequent  cause  of  breakage.  Again,  a 
bad  fit  or  excessive  wear  on  the  sides  of  the  shank  also 
causes  excessive  wear  on  the  chuck  lining. 

Evidently  the  remedy  for  these  evils  lies  in  providing 
exactly  the  right  conditions  for  tempering  by  means  of 
exact  control  of  heating  and  quenching  temperatures, 
and,  second,  by  improving  and  standardizing  design  to 
give  adequate  wearing  and  stress-resisting  surfaces. 
Such  control  is  best  obtained  at  some  central  works 
equipped  with  pyrometers  and  having  the  services  of 
experts,  but  the  great  bulk  of  drill  steel  to  be  handled 
renders  this  impossible.  It  seemed  that  the  best  solu- 
tion lay  in  the  direction  of  making  the  shank  detachable. 
In  the  jackhammer  shown  in  the  accompanying  illustra- 
tion the  shank  of  the  drill  steel  is  tapered  at  such  an 
angle  (hat  the  steel  seizes  in  the  shank  while  at  work 
sufficiently  to  hold  firmly,  but  not  so  firmly  that  it  can- 
not be  detached  by  a  blow.  The  most  suitable  taper  is 
approximately  6  per  cent. 

In  the  photo  it  will  be  noted  that  a  sort  of  forehead 
ia  used,  with  a  spring  attachment  to  minimize  jar. 
When  it  is  necessary  to  change  steel,  the  front  of  the 
shank  is  driven  against  this  by  turning  on  air  when  the 
steel  is  not  against  the  rock.  The  steel  then  Hies  ofT 
from  the  shank,  which  is  always  retained  in  its  place  in 
the  front   head  of  the  machine.     A  new  taper  drill  is 


then  inserted,  and  drilling  is  resumed.  It  will  be  noted 
that  the  square  shank  head  is  of  large  and  ample  section. 
The  adoption  of  this  device  is  due  largely  to  the  efforts 
of  F.  A.  Roberts,  technical  adviser  of  the  Chamber  of 
Mines. 

Recovering  a  Broken  Drill  Bit 
By  R.  Franklin  Mundorff 

Written  for  Engineering  and  Mining  Journal 

When  a  rope-drill  bit  breaks  in  a  51 -in.  hole  70  ft. 
deep  in  granite,  its  recovery  is  a  difficult  problem.  This, 
however,  recently  occurred  in  a  quarry  at  Columbia, 
S.    C,   and    after   several   attempts    at    retrieving   the 


lii:\  U-K  USED  FOR  RECOVERING  BROKEN   ROPE-DRILL  BIT 

broken  bit,  which  was  a  piece  of  steel  about  five  inches 
long,  had  failed,  a  device  to  recover  it  was  forged  from 
malleable  iron.    It  consisted  of  a  flat  plate  with  two  long 
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prongs,  as  shown  in  the  illustration.  The  arrangement 
was  lowered  by  a  rope  and  pressure  used  to  force  it 
down.  The  two  prongs  were  bent  around  the  broken 
bit,  and  drawing  it  to  the  surface  was  an  easy  matter. 
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"Hypoing"  Silver  Ores 
By  Leroy  a.  Palmer 

Written  for  Engineering  and  Mining  Journal 

The  following  qualitative  test,  locally  known  as 
"hypoing,"  is  in  vogue  among  the  silver  miners  of  the 
Calico  mining  district,  in  San  Bernardino  County,  Cal.: 
A  calcium  sulphide  solution  is  used,  which  is  made  up  by 
mixing  quicklime  and  flowers  of  sulphur  in  the  propor- 
tion of  one  pound  of  sulphur  to  two  of  lime  and  boiling 
for  four  to  five  hours  in  half  a  gallon  of  water.  To 
make  the  test,  a  test  tube  is  filled  a  quarter  full  of  pul- 
verized ore  and  well  filled  with  a  saturated  solution  of 
hyposulphite  of  soda.  After  shaking  well,  the  solution 
is  allowed  to  stand  until  clear,  when  a  drop  of  the  cal- 
cium solution  is  added  and  the  silver  thrown  down  as 
a  brownish-black  precipitate  of  silver  sulphide.  The 
test  is  useful  with  free-milling  ores,  chlorides,  bromides 
and  native  silver,  if  the  latter  is  in  fine  grains. 

The  miners  at  Calico  have  become  very  expert  in  ap- 
plying this  test.  On  an  ore  of  not  more  than  100  oz. 
per  ton  they  can  estimate  the  silver  content  within  10 
per  cent  by  the  color  of  the  precipitate.  Above  100  oz. 
an  accurate  quantitative  estimate  is  not  possible. 


Crosshead  Tightener  for  Dry  Elevator 
By  Hugh  B.  Lee 

"Wi'itten  for  Engineering  and  Mining  Jonrnal 

At  the  plant  of  the  Poi-cupine-Crown  Mines  Ltd., 
Timmins,  Ont.,  the  ore  is  hoisted  in  14  cu.ft.  cars  and 
trammed  from  the  shafthouse  to  the  mill,  about  fifty 
yards  distant,  where  the  cars  are  dumped  upon  a  bar 
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Krizzly  having  li  to  2  in. 
openings.  The  undersize  from 
this  grizzly  pas.ses  through 
a  .steel-lined  wooden  chute  to 
the  boot  of  a  bell  elevator, 
which  also  handles  the  dis- 
charge of  the  Buchanan 
crusher  that  crushes  the 
gri:;zly  oversize.  The  flow  of 
rock  from  the  chute  mentioned 


is  controlled  by  means  of  a  gate  operated  by  the  crusher 
man.  Forgetfulness  on  his  part  would  at  times  permit 
this  chute  to  fill  up,  when,  in  releasing  the  accumulated 
ore,  he  frequently  overtaxed  the  capacity  of  the  ele- 
vator. This  sometimes  resulted  in  blocking  the  elevator 
and  tearing  or  breaking  the  belt.  Considerable  time 
was  lost,  and  the  life  of  the  belt  was  shortened. 

To  overcome  this  condition  the  crosshead  shown  in 
the  figure  was  installed.  The  tightener  posts,  which 
carry  the  bearings  of  the  boot  pulley  shaft,  are  6  by 
6  in.  with  4  by  6  in.  crosspieces  and  3  by  6  in.  braces. 
The  weight  of  the  tightener  is  supported  by  the  ele- 
vator belt,  and  the  tightener  is  held  in  place  by  the 
two  vertical  pipe  guides  at  either  side  of  the  housing. 
The  2-in.  plank  partitions,  which  inclose  the  pulley  and 
belt,  prevent  accumulation  of  rock  beneath  the  posts 
of  the  tightener  and  also  protect  the  bearings.  The 
elevator  belt  is  10  in.  in  width,  and  carries  9  by  9  in. 
buckets.     It  travels  at  a  speed  of  225  ft.  per  min. 

In  operation,  the  tightener  rides  freely,  and  is  very 
responsive  to  changed  conditions  in  the  boot.  When- 
ever there  is  an  excess  of  feed,  it  rises,  and  then  grad- 
ually lowers  as  the  accumulation  is  removed.  The 
installation  of  the  tightener  has  not  only  done  away 
with  the  annoyance  and  delays  formerly  experienced, 
but  the  device  has  practically  doubled  the  life  of  the  ele- 
vator belt. 


Dynamite  in  Lead  Blast  Furnaces 
At  a  Colorado  smelting  plant,  the  crusts  of  dross  in 
the  lead  furnaces  are  broken  by  dynamite,  according  to 
an  article  in  a  recent  issue  of  Mining  and  Metallurgy. 
The  bomb  used  in  the  blasting  operation  is  a  piece 
of  pipe,  1'  in.  in  diameter  and  7  in.  long,  threaded 
at  each  end.  One-half  of  a  cartridge  of  dynamite 
(measuring  1x4  in.)  is  placed  inside  of  this  pipe  and 
the  remaining  space  is  filled  with  powdered  asbestos. 
The  caps  are  then  screwed  on  and  white  lead  is  applied 
to  make  an  air-tight  joint.  By  means  of  a  long  rod  of 
3-in.  iron  attached  to  one  of  these  caps,  the  bomb  is 
thrust  through  the  lead  well  into  the  crucible  and  up 
near  the  crust  of  dross,  and  the  workmen  leave  the 
vicinity. 

After  lA  to  5  minutes  the  dynamite  is  detonated  by 
the  temperature  of  the  lead  bath  in  which  it  has  been 
placed.  As  a  rule  one  detonation  will  completely  break 
up  the  crust.  Occasionally,  a  second  shot  is  necessary. 
If  the  first  shot  does  not  break  up  the  crust,  some  of 
the  bullion  is  thrown  out  on  to  the  furnace  floor  through 
the  lead  well.     This   is  easily  recovered  after  cooling. 


Cleaning  Muck  Out  of  Mine  Cars 
By  Roy  H.  Poston 

Wiitten  for  Engineering  and  Mining  Joiirnal 

III  a  mine  in  the  southeast  Missouri  lead  district  a 
man  whose  duty  it  is  to  clean  the  packed  muck  out  of 
mine  cars  had  the  blacksmith  put  a  wedge-shaped  point 
on  a  discarded  starter  drill.  He  then  borrowed  a  jack- 
hammer  from  the  drill  repair  man.  To  cut  loose  the 
packed  material  from  the  mine  car  bottom  with  this 
machine  is  the  work  of  but  a  few  seconds,  instead  of 
minutes  as  by  use  of  pick  or  hammer  and  moil. 

The  car-cleaning  station  is  close  to  the  drill  repair 
shop,  and  the  air  connection  is  therefore  convenient. 
By  using  a  jackhammer  "in  for  repairs"  no  machine  is 
taken  out  of  regular  service. 
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Fluorspar  Production  and  Imports  toward  the  end  of  the  year.     Though  Canadian  com- 

Tnrrp.ac*:»H  in    IQOn*  petition  has  been  small,  it  will  probably  increase.     To 

AiiOiCdbCU  in  ly/U  equalize  the  price  of  imported  and  domestic  spar,  the 

Many  Domestic   Consumers    Have    Large  Stocks    en  principal  fluorspar  producers   recently  presented  a  pe- 

Hand — Producers  Seeking  Tariff  Protection  tition  to  the  Ways  and  Means  Committee  of  the  House 

From  Foreign  Competition  °^  Representatives  to  increase  the  import  tariff  from 

T.TT,    ^^^^  t^^  present  rate  of  $1.50  to  $5  per  lono-  ton 

HE    PRODUCTION    OF    FLUORSPAR    in    1920,  Another  factor  of'some  importance  In  the  early  part 

compared  with  that  forl919,  is  shown  in  the  fol-  of  1921  will  be  the  fact  that  many  steel  producers  have 

lowmg  table  prepared  by  the  U.   S.   Bureau   of  Mines  accumulated   large    stocks    of   fluorspar   which   will   be 

and  the  U.  S.  Geological  Survey:  used  up  slowly  until  the  present  industrial  depression 

' r  "19  (Actual) .   , 1920  (Estimate) .  ends.      It   is   also   possible   that   many   consumers   will 

HsK^                  N^^^J^f  fid"''                -^vi;:f  withhold  contracts  with  the  expectation  of  lower  prices. 

co^r. ",°^7      ;;so%  -^//s'sT    m;^o      ^'n'ZooZlT     f3--'"°tendency  toward  price  reductions  on  gravel 

New  Mexico 2,346        37.643     16  05     7.700       136  000     17  66  spar  have  been  noted. 

Kercky:::::;:     llfsl     'tir^'yl     i^irVilZ     f.lli.Z     i^ll  There   seems   to  be   a   tendency,   particularly   among 

Hamp^h.reA^ta'h.  Western  producers,  to  specialize  on   high-grade   fluor- 

■^"^''"'' '■'■'^         ^^'^fe"     20  72      1,300         25.000     19  23  spar  such  as  used  in  the  acid,  glass,  and  enamel-ware 

Total 138,290    $3,525,574    $25  49  186,000   $4,544,000    $24  43  industries.      This    is    due,    HO    doubt,    to    the  .apparent 

The  imports  of  fluorspar  into  the  United  States  dur-     ^I'^'^'^y  f  ^par  of  these  grades   during   1920  and  to 

ing    1920    amounted    to    24,610    short    tons     valued    at  ^'^^^  ^^^  '^^"^  °^  freight  cost  is  relatively  lower 
3265,624;   in   1919  thev  were  6,943  short  tons    valued     ''"  "laterial  of  high  grade.     It  should  be  remembered 

at  $107,631.     The  value  at  the  foreign  ports  of  ship-  ^'^^^  ^^^  consumption  of  fluorspar  of  these  grades  is 

ment  assigned  to  the  imports  for  1920  averaged  $10.79  ^^^^^  '"  comparison  with  that  of  gravel  .spar,  and  any 

a  ton;  for  1919  it  was  $15.50  a  ton.     The  imports  for  considerable  increase  in  the  production  of  these  grades 

1920  were  greater  than  in  any  year  since  1013    when  ^°"'^  '"^^"'*   '"  ^"  oversupply,  with  a  consequent  re- 

they  were  22,682  short  tons.                                     '  duction  in  price. 

Small  quantities  of  fluorspar  have  been  imported  into 
the  United  States  from  Canada  prior  to  1919,  the  larg-  Fluoispar  Industry  Active  in  Germany 
est  being  in  1918,  when  913  tons  was  reported,  practi- 
cally all  of  which  was  obtained  from  Ontario.     During  .             largest  fluorspar  fields  in  Germany  are  situated 
1920  the  imports  increased  to  7,068  tons,  a  considerable  '"  ^^.^  "^'■*^'  ^PP®'"  Palatinate.  Thuringian  Forest,  and 
portion  of  which  were  fluorspar  concentrates  from  the  ^^  Forest.    The  best  quality  is  produced  in  the  Upper 
Rock  Candy  mill  in  the  Similkameen  district,  British  Palatinate.     The   fluorspar  found   in  the  Upper  Pala- 
Columbia,  which  were  shipped  to  steel  plants  at  Gary  ^'"'**^  contains   generally   from   95   to   98   per  cent    of 
Ind.     Small  quantities  of  fluorspar  were  received  from  ''""'"'^^  of  calcium  and  relatively  little  silicic  acid  in  the 
Germany,   Briti.sh   South  Africa,  and  Australia  during  •"«»;'<et«ble  product. 

1920.  •'*'"-''t  of  the  fluorspar  in   Germany  is  consumed  at 

The  increase  in  the  imports  of  fluorspar  in  1920  can  P''*^^^"*  ^y  the  iron  industry,  according  to  Commerce 

probably    be   attributed   to   the   difficulty    in    securing  R«P^t-^-     I"  this  kind  of  utilization  broken  materials 

supplies  from  American  mines,  due  to  the  insutticient  ''}^^^^-     ^^^^'"  consumers  are   the   glass   industry   and 

car  supply  and   labor  troubles,   and   to   the   easing   up  *^^  chemical  and  enamel  industries.    These  utilize  fluor- 

of  the  ocean  freight  situation.     Most  of  the  English  l^P"*'"  '"  **  """^^  f"'"""'  ^"^  together  they  use  much  less 

spar   is   consumed   at   steel   works   in   the   Lehigh   and  "   *"^   """"   '"^"stry   alone.     According  to  a    rough 

Susquehanna  valleys  of  Pennsylvania,  at  which  points  ^'^timate  made  before  the  war.  it  is  calculated  that  the 

the  foreign  material  can  be  delivered  at   a  slight   ad-  ^luantities  supplied,  respectively,  to  the  individual  indus- 

vantage    in   price   on   account   of  a   saving    in    railway  '"es    are    appro.ximately    as    follows:     Iron    and    metal 

freight  charges.  smelting  industry,   79  to  84  per  cent;   glass   industry. 

According  to  a  consumer  in  the  Lehigh   Vallev  who  ^*^  *°,^^  percent;  chemical  industry.  5  per  cent;  enamel 

uses  a  large  quantity  of  fluorspar  imported  from  Eng-  L"''"^^'   ^   P^'"  '■^"*-   ''"^   ^^''  "P"^"'    '"''u'^try.   about 

land,  the  foreign  spar  purchased  in   1919  averaged  75  '^  ^  j  *'^"  u       u 

per  cent  calcium  fluoride  and  4  per  cent  silica,  and  the  ,    ."     ■''  **'^.  cheapne.ss  ot   e.xtiaction  and  milling,  due 

cost,  delivered  at   its  work.s.  was  about  $7  a  ton   le.ss  '"  the  condition  of  German  exchange,  constitutes  a  great 

than   the  cost,   delivered,  of  the  domestic   spar,   which  encouragement   for  the  export  trade.     Under  these  cii- 

averaged  85  per  cent  calcium  fluoride  and  6  per  cent  'umstances   the   Germans   are    in   a   position   to   export 

silica.     This   consumer   states   that   the   better   grades  ,    P'«'fi'-  <lespite  the  enormous  wages,   freights  and 

of  domestic   fluorspar  are  more  efficient  than   Ihe   im-  "wt  of  packing,    (.ermany  is  able  to  offer  cheaper  prices 

ported  material  and  that   on  a  fairly  even   price  basis  "^'"'  ""-^'.^^^f.''  country. 

the  belter  grades  <.f  domestic  spar  are  preferred  ^J"^  utilization  of  fluorspar  in  the  iron   industry  has 

At    the  close  of    1920   little   new  business   was  being  T        r**"!"'-''   PI-OK'-e-^^   '"   con..e<iuence   of   the   short.-ige 

booked,    although    .some   of   the    larger    producers   were  "V'°"'  -"'"ce  the  armistice,   as   fluorspar   increa.ses  the 

still   running  to  .apacltv   on   old  contracts.      For  most  """*'*•''    «f    ^^e    fusible    material    and    thus    effects    an 

of  the  smaller  mines  the  market  was  stagnant.    Though  ;'™""'">;;.'f  ^"cl.  although  at  the  cost  of  the  quality  of 

in  general  an  optimistic  view  is  held,  especially  in  the  '*'*'  '«"'*"" '^  Pr"<l"ct.     Consequently,  it  is  probable  that 

West,   there  are  .several   disturbing   features.      One   is  P'"'^ "'';■." '"   "*';'"••« 'cs  «.l    show   an    increa.se  of  the  con 

that  the   imports   for   1920  were   large  an.l    increasing     Z'.o   .f'.h  .     r'*.? '"''i     '        I  ■'"". ,7"'"''»'>-  •"    "^^•■^ 

"      pen.se  of  that  of  the  glass  and  possibly  .itii.-i  . mwuniitiK 

•u.  .s.  11,.,.,.,,  .,f  .\ii„.M,  i{r,,n,i«  ../  i„v.„tig,iiu>»ii.  industries. 
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The  Petroleum  Industry 

Relation  of  Topography  to  the  Oil  Fields 
Of  the  Texas  Gulf  Coastal  Region 

By  Albert  G.  Wolf 

\\'ritlHti  for  Knginecrinff  and  Mining  Journal 


IT  HAS  BEEN  freely  predicted  that  the  present 
known  oil  resources  of  the  United  States  will  be 
exhausted  in  twenty  years  if  our  rate  of  production 
continues  to  increase  ;'s  it  has  during  the  last  decade. 
Even  though  this  estimate  may  be  over-conservative, 
we  must  grant  that  ultimate  exhaustion  of  our  known 
resources  is  inevitable,  and,  therefore,  any  work  that 
will  surely  lead  to  the  discovery  of  new  oil  fields  should 
be  undertaken  w  ithout  delay.  Various  ways  of  prolong- 
ing the  life  of  the  oil  industry  have  been  suggested,  the 
most  obvious  being  the  discovery  of  more  oil  fields.  One 
such  work,  so  large  that  only  the  United  States  Govern- 
ment can  successfully  undertake  it,  is  a  complete  topo- 
graphic survey  of  the  Texas  and  Louisiana  Gulf  Coastal 
plain. 

Gulf  Coastal  Oil  Production  All 
From  Salt  Domes 

Practically  all  of  the  oil,  sulphur,  and  salt  produced  in 
the  Gulf  Coast  region  of  Texas  and  Louisiana  are  found 
in  salt  domes.  Not  all  the  salt  domes  so  far  discovered 
have  proved  to  be  commercially  productive  in  even  one 
of  these  minerals,  but  the  majority  of  them  have. 
Though  all  of  the  salt  domes  do  not  appear  on  the  sur- 
face as  topographic  domes,  the  greater  number  of  them, 
whether  productive  or  not,  do  appear  as  such. 

The  importance  of  salt-dome  oil  fields  is  shown  by 
the  fact  that  between  6  per  cent  and  6.5  per  cent  of  the 
petroleum  production  of  the  United  States  in  1920  came 
from  them,  the  total  Gulf  Coastal  production  being  about 
27,000,000  bbl.  out  of  a  total  production  by  the  United 
States  of  44.3,400,000  bbl.  (figures  ba.-^ed  upon  .statistics 
obtainable  at  the  time  of  writing).  In  1919  the  coastal 
fields  produced  20,500,000  bbl.,  the  United  States  377,- 
719,000  bbl.  and  the  world  558,692,519  bbl.  (Mineral  In- 
dustry, Vol.  28,  1919).  Expressed  in  percentages,  the 
coastal  production  during  1919  was  5.43  per  cent  of 
the  United  States'  production  and  3.67  per  cent  of  tne 
world's.  It  is  .self-evident,  then,  that  any  work  that  will 
lead  to  the  discovery  of  more  surface  domes  will  result 
in  the  di.scovery  of  more  salt  domes,  and  will  be  an  im- 
portant preliminary  step  in  adding  to  our  known  oil 
resources. 

Though  the  oil  production  i.s  of  paramount  importance 
in  this  di.scu.ssion,  it  is  not  out  of  place  to  point  out 
that  the  coastal  domes  play  an  extremely  important  part 
in  the  world's  sulphur  production  and  also  pi-oduce  a 
.small  amount  of  salt.  During  1917  the  world  produced 
1,553,232  metric  tons  of  sulphur,  the  United  States 
1,138,416  metric  tons,  and  of  this  United  States'  pro- 
duction the  coa.stal  fields  produced  more  than  99  per 
cent.  In  1918  the  production  of  the  United  States  was 
1,287,103  metric  tons  (1,3.53,.525  long  tons,  according  to 


the  U.  S.  Geological  Survey),  of  which  the  coastal  domes 
contributed  more  than  99  per  cent.  (Mineral  Industry, 
Vol.  28) .    Further  statistics  are  not  available. 

To  show  more  clearly  the  percentage  of  producing  to 
non-producing  domes,  and  the  percentage  of  salt  domes 
that  appear  as  topographic  domes,  the  following  table 
of  known  salt  domes  lying  within  seventy-five  miles  of 
the  Gulf  coast  and  between  the  Sabine  River  and  the 
Colorado  River  (of  Texas)  has  been  prepared.  One  of 
the  domes  in  this  list,  Markham,  lies  just  west  of  the 
Colorado  River,  outside  of  the  area  specified,  but  is 
included  because  it  is  a  proved  salt-dome  oil  field.  The 
salt  core  at  another,  Goose  Creek,  has  never  been  found, 
but  as  all  other  oil  in  the  Texas  coastal  region  has  been 
found  on  or  immediately  around  salt  domes,  and  as  thin 
strata  of  salt  have  been  found,  which  may  be  outlying 
portions  of  or  redeposits  from  the  main  core,  it  appears 
fair  to  treat  this  area  as  a  salt-dome  field.  There  is  no 
surface  dome  here,  and  if  a  salt  dome  exists,  it  is  either 
very  deep,  even  deeper  than  that  at  Markham,  or  out 
under  San  Jacinto  Bay. 

At  Big  Hill,  Jefferson  County,  a  prominent  surface 
dome,  drilling  on  the  dome  has  not  been  done  to  suffi- 
cient depth  to  prove  or  disprove  the  existence  of  a  salt 
core,  at  least  the  results  have  not  been  made  public 
if  so,  but  as  limestone  and  gypsum  in  quantity,  to- 
gether with  anhydrite  in  some  cases,  invariably  form 
the  "cap  rock"  of  the  dome  salt-cores,  it  appears  fair 
to  include  this  in  the  list  of  salt  domes.  Furthermore, 
as  this  area  has  never  proved  productive,  to  leave  it 
out  would  increase  the  percentage  of  productive  salt 
domes;  hence  it  must  be  included  to  be  fair  in  the  final 
deductions. 

Near  Orange  a  little  oil  is  being  produced  (30  bbl.  a 
day  at  the  present  time,  according  to  The  Oil  Weekly), 
but  as  I  am  not  sure  that  the  salt  core  has  been  struck 
here  I  will  not  include  it  as  a  producing  salt-dome 
structure. 


KNOWN  SAl/r  DOMIOS 


Name 
[iarbern  Hill , .  . 


County 
Chambers.. 


ISatBon Hardin. 


.lelTorHon.. . 
Matagorda 


Surface  ConfiRuration  and 

Elevation  Above 

SurroundinR  Area 

Di.stinct  dome,  45  ft 


Flat. 


Ilr.vnn  IleiglitH. 

(I''rec])rirr) 
Da n  .Mound 

DiiviHllill   

l)ii.vtr)n  (North). 
Dayton  (South) . 
(  Umw  Crcrtk. .  .  . 


Fort  Uond. 
Brazoria. . . 


Liberty..  . 
Liberty.  . 
Liberty. . 


Distiuet  dome,  30  or  40  ft  . 
Dintinct  dome,  about  20  ft 
Distinct  dimio   83  t( 


non\e,  partly  eroded . 

Dome 

Dome 

Flat,  part  ffubniergcd . 


Di'ttinrt  dome 

Monocline  or  portion  of  eroded 


Itarrel.s  Oil 

Production,  1920. 

and  Total  to 

Oct.   I,  1920 

136,367 

287,487 

484,036 

30,207,855 

Nil 

Nil 

200,000  (est.) 

173,087 

No  data 


100,000  (  Bt.) 
526,921 
5,666,384 
28,978,122 


Nil 
Nil  (tracoH  found) 
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Name  County 

■  Hoskins  Mound.  Brazoria. 

Hull Liberty.. 

Humble Harris. . . . 


Barrels  Oil 
Surface  Corfiguration  and     Production,  1920, 
Elevation  Above  and  Total  to 

Surr  unding  Area  Oct    1.  1920 

Distinct  dome,  30  ft Xil  (?)    100.000 

Low  dome,  15  ft 


eat. 


Markham Matagorda.    Flat 


Pierce  Junctio 
Saratoga 


Sour  Lake Hardin.. 

Spindle  Top ....     Jefferson.. 


Flat 

Dome,  10ft. 


3,692.108 

83.574,361 

75,774 

2,500,000 

Slight  dome,  10  ft Xil  (trace*  found) 

Two  slight  elevations 913,728 

20,169,721 
2.073.483 
58.372.681 
323.995 
46.975.144 

Stratton  Ridge. .     Brazoria. . .      Dome.  1 0  to  1 5  ft Nil  (traces  found) 

West  Columbia.      Brazona. . .     Dome,  partlv  eroded 1 0.563.748 

I5.077.6H 

From  the  above  list  the  following  tabulation   is  de- 
rived : 

Prr  Cent 

Known  salt  domes 23  ,    . 

Oil  producers  in  quantity 14  60 .  87 

Producers  of  appreciable  quantities  of  oil  in  the  pa.st.-  2  8  70 

16  69  57 

Non-oil  producers  to  date 7  30  43 


Of  16  oil  producers  12,  or  75  per  cent,  are  surface 
domes,  and  4,  or  25  per  cent,  are  flat. 

Salt  domes  productive  and  visible  on  the  surface, 
69.57  X  -75  ==  52  per  cent. 

In  at  least  three  of  the  non-productive  dome  struc- 
tures small  quantities  of  oil  have  been  found,  and 
these  cannot  be  classified  as  barren.  On  three  others, 
sufficient  prospecting  has  not  been  done  to  prove 
them  so. 

Regarding  the  salt  domes  classified  here  as  surface 
domes,  a  word  of  explanation  is  necessary  to  those 
unacquainted  with  the  Gulf  Coast  region.  The  highest 
of  these  domes,  Damon  Mound,  is  about  83  ft.  above  the 
level  of  the  surrounding  country,  and  the  lesser  ones 
are  only  eight  or  ten  feet  in  height,  not  sufficient  to  be 
visible  to  the  untrained  eye  but  sufficiently  high  to  make 
them  quite  prominent  on  a  contour  map  of  one-foot 
contour  interval. 

The  high  percentage  of  productive  salt  domes,  to- 
gether with  the  high  percentage  of  salt  domes  that 
appear  as  surface  domes,  and  the  difficulty,  in  many 
cases,  of  seeing  these  slight  elevations  with  the  unaided 
eye,  make  it  evident  that  the  first  requisite  in  the 
search  for  new  fields  in  the  Texas  coastal  region  is 
a  good  topographic  map.  Such  a  map  does  not  exist 
at  present.  No  topographic  survey  of  this  region  has 
been  made  by  the  State  of  Texas,  and  the  U.  S.  Geologi- 
cal Survey  has  completed  only  a  few  quadrangles,  most 
of  Harris  County,  to  be  specific,  and  as  yet  has  not  pub- 
lished all  of  these  quadrangles.  A  few  other  small  areas 
have  been  surveyed  by  operating  oil  companies,  almost 
all  of  these  areas,  however,  covering  productive  domes. 

This  topographic  survey  is  a  big  and  a  hard  under- 
taking, not  alone  because  of  the  extent  of  the  region  in- 
volved, but  because  of  the  nature  of  the  country.  Much 
of  the  surface  is  covered  with  dense  timber,  in  many 
places  forming  veritable  jungles,  or  with  swam))s,  or  a 
combination  of  both.  However,  a  survey  first  of  the 
accessible  areas  would  show  all  the  surface  domes  in  a 
consideraljle  part  of  the  coastal  plain.  This  could  be 
followed  by  meanderings  of  all  the  stream  banks,  roads, 
trails,  and  railroad  right-of-ways,  which  would  aid 
greatly  in  detailed  examinations  of  s|iecific  tracts  now 
too  densely  overgrown  to  permit  stadia  work.  I'ndoubt- 
edly  such  a  survey  would  lead  to  the  (liscovcry  of  many 
more  salt-dome  oil  fields  in  this  portion  of  the  state. 

It  is  probably  too  much  to  expect  that  50  per  cent  of 


all  newly  discovered  surface  domes  will  prove  to  be  pro- 
ductive oil  fields,  but  I  do  believe  that  25  per  cent  of 
all  the  distinct  surface  domes  within  the  area  already 
delimited  will  prove,  upon  drilling,  to  be  salt  domes, 
and  at  least  50  per  cent  of  the  salt  domes  so  discovered 
will  develop  into  oil  fields ;  or,  in  other  words,  I  consider 
one  productive  oil  field  out  of  eight  distinct  ( upon  sur- 
vey) surface  domes  to  be  a  conservative  estimate.  In 
making  this  estimate  I  am  assuming  that  the  selection 
of  the  apparent  domes  will  be  made  by  one  who  is 
familiar  with  the  country,  and  who  will  not  mistake 
residual  cut-off  deposits  by  meandering  streams,  or 
ancient  wave  ridges,  for  surface  domes  likely  to  have 
been  formed  by  a  salt-core  "intrusion."  I  place  the 
word  "intrusion"  here  in  quotation  marks,  as  it  is  not 
within  the  limits  of  this  article  to  discuss  the  theories 
of  salt-dome  origin. 

Assuming  that  the  above  figures  are  correct,  how 
much  better  it  would  be  for  wildcat  oil  companies  to 
confine  their  drilling  in  the  coastal  region  to  the  centers 
of  distinct  surface  domes  where  the  chance  of  finding  a 
salt  dome  is  probably  one  in  four,  rather  than  engage 
in  promiscuous  drilling  that  is  often  induced  by  nothing 
more  reasonable  than  the  possession  by  some  "oily"  pro- 
moter of  leases  on  a  block  of  1,000  or  5,000  acres  in 
"rice"  or  "cotton"  country.  Confine  the  drilling  to  the 
tops  of  the  distinct  surface  domes:  then  the  salt  core 
will  be  found  if  one  exists,  and  oil  too  if  it  occur  in 
either  the  cap  rock  or  the  shallow  strata  above  it.  A 
salt  dome  once  proved  will  be  eagerly  purchased  by  the 
larger  oil  companies,  whether  oil  has  been  found  or  not. 
No  organization  except  a  big,  experienced  oil  company 
with  great  financial  resources  should  attempt  to  be  the 
first  to  find  oil  in  the  deeper  abutting  strata  of  a  salt 
dome,  for  fifty  wells  may  be  required  finally  to  "tap"  the 
oil  "pool." 

It  is  hoped  these  notes  will  elicit  discussion  and  fur- 
ther information.  Possibly  there  are  either  errors  or 
omissions  in  the  list  of  salt  domes  presented,  and  some 
slight  changes  may  be  necessary,  but  the  main  facts 
will  remain  unchanged;  that  is,  the  majority  of  salt- 
dome  structures  are  oil  producing  and  the  majority  of 
these  producing  domes  appear  on  the  surface  as  topo- 
graphic domes.  Likewise,  all  the  oil  produced  in  this 
region  is  from  salt-dome  structures.  Hence  the  prime 
requisite  in  the  search  for  more  oil  fields  here  is  a  good 
topographic  map. 


Canadian  Oil  Regulations  Amended 
Special  Correspondence 

The  Canadian  government  has  issued  an  Order-in- 
Council  making  some  important  amendments  to  the 
new  oil  regulations  governing  the  Mackenzie  dis^trict. 
The  regulations  provided  that  companies  acquiring  per- 
mits or  leases  must  be  incorporated  under  I'art  1  of 
the  Companies  Act,  which  pi-ovidcs  that  shares  or  capital 
stock  must  be  without  a  nominal  or  par  value.  After 
this  regulation  was  approved  it  was  discovered  that 
companies  had  been  incorporated  and  had  issued  stock 
with  a  nominal  value  under  prior  regulations. 

One  clause  of  the  order  enacts  that  "Citizens  of  an- 
other country,  the  laws,  customs  or  regulations  of  which 
deny  similar  or  like  privileges  to  citizens  or  incorpora- 
tions of  the  British  Kmpiro  shall  not  by  stock  owner- 
ship, stock  holding  or  stock  control  own  any  interest  in 
any  permit  or  lease  accjuirod  undi'--  ;ii.'  nr.uision.s  of 
these  regulations." 


476 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  11 


Echoes  From  the  Fraternity 

Societies,  addresses,  and  reports 


Immigrants  and  Immigration  Are 

Discussed  at  A.  I.  M.  E.  Local 

Monthly  Meeting 

The  monthly  meeting  of  the  New 
York  section  of  the  A.  I.  M.  E.  was 
held  on  March  2  at  50  Church  St.,  with 
Vice-chairman  Robert  Linton  presid- 
ing. The  subject  of  the  evening  was 
"Immigration  and  Immigrants  as  Af- 
fecting the  United  States,"  and  four 
speakers  took  part  in  the  discussion. 
The  chairman  introduced  the  first 
speaker,  Frederick  A.  Wallis,  U.  S. 
Commissioner  of  Immigration  at  Ellis 
Island,  with  the  statement  that  Ameri- 
cans often  forget  how  many  of  our 
people  are  immigrants  or  but  one  gen- 
eration removed,  and  said  that  even 
the  older  lines  are  all  descended  from 
immigrants. 

Mr.  Wallis  spoke  at  some  length  on 
the  conditions  he  found  at  Ellis  Island 
»nd  on  the  immigrant-bringing  ships, 
declaring  that  they  are  worse,  if  that 
be  possible,  on  the  ships  today  than 
they  ever  were  at  the  station.  Mr. 
Wallis  finds  that  the  immigrant  is  in- 
dispensable to  this  country,  and  that 
the  actual  problem  is  to  insure  his 
high  quality.  This  can  be  done  by  care- 
ful, rigorous,  medical  selection  abroad, 
the  only  humane  and  businesslike 
method.  We  need  expect  at  the  most 
not  over  one  and  one-quarter  million 
newcomers  annually,  and  we  shall  not 
net  that  many.  If  these  are  selected, 
distributed  intelligently  and  treated 
humanely  from  the  time  they  arrive 
onward  they  will  prove  no  burden  but 
will  be  a  help  and  strength.  Our  real 
danger  lies  in  superficial  medical  in- 
spection, hordes  of  criminal  stowaways, 
deserting  seamen  and  the  like,  but  not 
the  declared  immigrant.  The  "literacy" 
test  he  holds  to  be  worthless  as  a  pro- 
tection. 

Dr.  Albert  Shiels,  managing  direc- 
tor of  Interracial  Council,  discussed 
errors  we  constantly  make  in  the  per- 
sonal treatment  of  the  immigrant.  Too 
often  he  is  reproached  because  he  cannot 
speak  English  and  is  not  an  Anglo- 
Saxon.  Freedom,  said  the  speaker,  ap- 
peals to  others  besides  the  Anglo-Saxon, 
and  usually  our  ignorance  of  other  lan- 
guages prevents  us  from  explaining  all 
the  subtleties  of  the  "American  Idea" 
to  those  who  long  to  become  intelli- 
gent citizens.  We  should  speak  to 
them  in  their  own  language,  put  basic 
business  truths  into  simple  plain  Eng- 
lish for  their  benefit,  leave  to  them  their 
own  regulatory  ideals,  and,  above  all, 
extend  personal  help  to  them  in  every 
way. 

Prof.  S.  McC.  Lindsay,  of  Columbia 
University,  discussed  very  briefly  the 
existing  and  contemplated  immigration 
legislation.  He  finds  many  good  laws 
on    the    statute    books,    but    they    are 


poorly  enforced.  The  pending  bill  was 
also  a  step  in  the  right  direction,  but 
the  "literacy"  test  he  condemned  un- 
sparingly. 

Sidney  Rolle,  of  the  U.  S.  Metals 
Refining  Co.,  Chrome,  N.  J.,  had  but 
little  time  available.  He  stated  that 
his  company  had  tried  to  prefer  the 
native-born  workers,  but  experience 
showed  that  they  were  not  as  efficient 
in  some  of  the  major  operations  as 
were  the  immigrants  from  Hungary 
and  southwestern  Europe.  Mr.  Rolle 
maintained  that  the  latter  were  essen- 
tial to  the  country's  industrial  life,  and 
thought  the  best  guide  in  dealing  with 
them  is  the  Golden  Rule.  Pending  leg- 
islation is  aimed  directly  at  these 
classes  we  so  need. 


Connecticut  Legislature  Will  Con- 
sider Registration  of  Engineers 

The  bill  recently  introduced  in  the 
Connecticut  Legislature  by  Represen- 
tative Ford,  the  object  of  which  is  to 
compel  the  registration  of  professional 
engineers  in  all  branches  of  engineer- 
ing work,  has  attracted  the  interest  of 
the  professional  engineers  of  Con- 
necticut. Its  provisions  include  civil, 
mining,  mechanical,  and  electrical  engi- 
neers; also  land  surveyors  and  other 
persons  exercising  an  engineer's  func- 
tions. 

The  bill  is  similar  to  laws  already 
enacted  in  many  states,  and  most  re- 
cently in  New  York.  A  bill  embodying 
the  same  regulations  is  now  before  the 
Massachusetts  Assembly.  Connecticut 
professional  engineers  are  prohibited 
from  practicing  in  states  that  now  reg- 
ister engineers  unless  they  are  regis- 
tered in  those  states.  If  the  pending 
bill  is  enacted  at  Hartford,  Connecti- 
cut engineers  may,  through  reciprocity 
clauses,  practice  in  other  states. 

The  Connecticut  bill  is  in  accord  with 
the  suggestions  for  uniform  laws  in 
the  registration  of  professional  engi- 
neers, as  drawn  up  by  Engineering 
Council. 


Aid  From  the  O.  C.  Marsh  Fund 
Available 

A  fund  established  in  1898  by  the  late 
Prof.  O.  C.  Marsh  has  now  grown  to 
$20,000,  and  an  income  of  $l,r)00  is 
available  this  year  to  the  National 
Academy  of  Sciences  for  grants  in  ac- 
cordance with  the  original  purpose  of 
the  bequest.  The  Academy  has  ap- 
proved the  recommendations  of  its  Com- 
mittee on  the  Marsh  Fund  ".  .  .  . 
that  grants  in  the  first  instance  should 
be  used  for  the  support  of  paleontologi- 
cal  and  geological  research  .  .  .  ." 
Applications  should  be  forwarded  to  the 
National  Academy  of  Sciences,  Wash- 
ington, D.  C,  before  April  5. 


Conference  Urges  Publicity  for 
Engineers 

Problem    of    Educating    the    Public    in 

Technical   Matters   Discussed   at 

A.   A.   E.   Meeting 

Engineers,  technical  journal  publish- 
ers and  editors,  college  professors, 
magazine  writers  and  daily  newspaper 
men  met  on  the  common  ground  of 
educating  the  public,  at  the  publicity 
conference  of  the  American  Association 
of  Engineers  held  in  Chicago  on  Feb. 
25.  The  conference  emphasized  three 
main  points:  (1)  Co-relation  of  the 
various  avenues  of  publicity;  (2)  pos- 
sible co-operation  of  the  various  agen- 
cies, and  (3)  details  of  how  to  go  about 
the  task. 

Dr.  F.  H.  Newell,  after  stating  the 
wrongs  inflicted  on  the  engineer  in 
public  service  because  of  a  lack  of  ap- 
preciation of  his  work,  indicated  that 
the  engineer  mostly  deserved  the  at- 
tacks because  he  had  not  told  the  people 
what  he  is  doing  in  terms  that  they  can 
understand. 

R.  W.  Krum,  engineer  of  materials 
and  tests,  Iowa  State  Highway  Com- 
mission, spoke  of  the  success  of  the 
Iowa  plan  whereby  the  small-town 
newspaper  editor  was  cultivated  by  the 
local  engineer,  the  latter  being  fur- 
nished news  from  a  central  bureau.  W. 
W.  De  Berard,  Western  editor,  Engi- 
neering Neics-Record,  emphasized  the 
same  idea  of  local  contact  in  his  plan 
for  a  national   bureau   of  publicity. 

A  description  of  a  course  of  engi- 
neering journalism  at  Iowa  State 
College  by  H.  E.  Pride,  led  several 
editors  to  say  they  would  work  for 
similar    courses    elsewhere. 

Harvey  V.  Deuell,  city  editor,  Chi- 
cago Tribune,  emphasized  the  fact  that 
real  news  cannot  be  kept  out  of  the 
newspapers.  Too  often,  however,  an 
engineer's  writing  is  heavy  because  he 
wants  the  bones  of  his  structure  to 
show,  whereas  the  public  is  only  inter- 
ested in  the  outline,  general  appearance 
and   interpi'etation. 

F.  M.  Feiker,  vice-president  McGraw- 
Hill  Co.,  Inc.,  pledged  the  help  of  the 
technical  press. 


The  Committeee  on  Elimination  of 
Waste  in  Industry,  established  by 
American  Engineering  Council  and  or- 
ganized last  January,  has  its  work  well 
under  way.  First  reports  in  each  in- 
dustry were  made  on  Feb.  21 ;  prelim- 
inary reports  were  made  to  the  planning 
board  on  March  1,  and  it  is  expected  that 
the  fuel  industries  work  will  be  com- 
jilcted  by  April  1,  according  to  vice- 
chairman  L.  W.  Wallace.  Other  indus- 
tries now  under  study,  and  from  which 
field  reports  have  been  received,  are 
transportation,  clothing,  shoes,  print- 
ing, textiles,  and  the  metal  trades. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


Arthur  W.  Jenks,  consulting  mining 
engineer,  of  Berkeley,  Cal.,  is  making 
examinations   in    Idaho. 

J.  Morgan  Clements,  mining  engineer, 
has  gone  to  Hinan,  near  Canton,  China, 
on  professional  business. 

E.  Percy  Smith,  mining  engineer,  of 
Allendale,  N.  J.,  has  moved  his  office  to 
3.5  Wall  St.,  New  York  City. 

George  H.  Garrey,  mining  geologist, 
of  Philadelphia,  Pa.,  is  in  British  Co- 
lumbia doing  geologic  work. 

Jerome  R.  Buchanan,  manager  of  the 
Homestead-Iron  Dyke  Mines  Co.,  Inc., 
Homestead,  Ore.,  is  at  Pasadena,  Cal., 
on  a  brief  vacation. 

C.  Minot  Weld,  consulting  mining  en- 
gineer, of  New  York  City,  is  in  West 
Virginia  on  professional  business  for 
two  weeks. 

Ming-Yi  Chang,  metallurgical  engi- 
neer, of  414  West  118th  St.,  New  York 
City,  has  returned  from  a  recent  pro- 
fessional trip. 

Donald  M.  Liddell,  metallurgist,  of 
the  firm  of  Weld,  Liddell  &  Lazenby, 
was  in  Washington  on  professional 
business  the  last  week. 

W.  R.  Van  Slyke,  of  Eveleth,  Minn., 
superintendent  of  fee  interests  on  the 
Mesabi  Range,  was  in  New  York  City 
the  early  part  of  the  week. 

Andrew  W.  Newberry  will  return  to 
New  York  City  about  March  28  from 
the  west  coast  of  Nicaragua,  after  an 
absence  of  nearly  four  months. 

E.  O.  Daue  has  returned  to  Easton, 
Pa.,  from  a  recent  trip  to  Nicaragua 
and  Central  America,  where  he  spent 
several  months  in  examination  work 
for   New   York   interests. 

Lloyd  D.  Cooper  and  J.  H.  Stovel, 
of  the  E.  J.  Longyear  Co.,  Minneapolis, 
Minn.,  were  in  New  York  City  re- 
cntly. 

William  W.  Odell,  superintendent  of 
the  U.  S.  Bureau  of  Mines  experiment 
station  at  Urbana,  111.,  is  now  in  charge 
of  lignite  investigations  being  made  by 
the    Bureau. 

K.  H.  Sargent,  of  the  U.  S.  Geolog- 
ical Survey,  who  has  been  doing  com- 
mercial work  in  Bolivia,  has  again 
taken  up  his  duties  with  the  Alaska 
division  of  the  Survey. 

Edward  Thcirnton,  recently  with  the 
.AniericiiM  Smelling  &  Refining  Co.,  at 
Tucson,  has  been  appointed  general 
manager  for  the  Arizona  United  Min- 
ing Co.,  at  Johnson,  Ariz. 

Earl  J.  W'oimer,  mining  engineer,  re- 
(■•■nliy  with  the  KcdernI  Lead  Co.,  at 
Flat  River,  Mo.,  lias  accepted  a  posi- 
tion as  mining  engineer  at  the  Union 
Colliery  Co.'s  Kiilhleen  mine,  Dowcll, 
III 

H.  H.  l<<ihl>jnM,  mill  superintendent, 
hii.-t  ri'turne<l  to  Kierro,  N.  M.,  from 
Minnenpoli.s,  Minn.,  where  he  has  been 


for  several  weeks  supervising  ore  tests 
for  the  Hanover  Bessemer  Iron  &  Cop- 
per Co. 

Herbert  N.  Witt,  geologist,  of  Car- 
son, Nev.,  has  been  appointed  geologist 
to  the  North  End  group  of  mines  on 
the  Comstock  lode,  Virginia  City,  Nev., 
operated  by  the  Consolidated  Virginia 
Mining  Co. 

G.  B.  Richardson,  geologist  in  charge 
of  petroleum  statistics  for  the  U.  S. 
Geological  Survey,  is  paying  a  per- 
sonal visit  to  the  principal  producing 
companies  in  Louisiana,  Texas,  Okla- 
homa,  and   Kansas. 

J.  C.  Dick,  chief  of  the  subdivision  on 
natural  resources  of  the  office  of  the 
U.  S.  Commissioner  of  Internal  Rev- 
enue, retires  on  March  31  to  resume 
his  profession  of  consulting  mining 
engineer  at  Salt  Lake  City,  Utah. 

J.  B.  Mertie,  Jr.,  sailed  from  Val- 
paraiso, Chile,  Feb.  28,  for  the  United 
States.  Mr.  Mertie,  who  is  on  the 
staff  of  the  U.  S.  Geological  Survey, 
has  been  engaged  in  commercial  work 
in  South  America  for  the  last  nine 
months. 

Fidel  A.  Reyes,  trade  commissioner 
of  the  Philippine  government,  and  V. 
.Manabo,  superintendent  of  navigation 
and  lighthouses  of  the  Philippines,  vis- 
ited the  Mesabi  iron  range  recently  to 
inspect  the  iron  mines  in  anticipation 
of  the  development  of  the  Philippine 
iron  ore  resources. 

W.  Armstrong  Price  has  resigned  his 
position  with  the  West  Virginia  Geo- 
logical Survey  and  is  now  geologist 
on  the  staff  of  the  Transcontinental 
Petroleum  Co.  Lloyd  C.  Gibson,  geol- 
ogist, formerly  with  the  Seneca  Hill 
Oil  Co.  of  West  Virginia,  is  with  Mr. 
Price,  whose  headquarters  are  at 
Tampico. 

Frederick  G.  Clapp,  petroleum  geol- 
ogist, of  New  York  City,  is  giving 
twelve  lectures  on  oil  geology  before 
the  Geological  Department  of  Harvard 
College.  Cambridge,  Mass.,  beginning 
March  8.  Mr.  Clapp  is  chief  geologist 
of  the  Petroleum  Corporation  of  -Amer- 
ica and  president  of  the  Pan-American 
Exploration  Co. 

Philip  Wiseman,  president  of  United 
Eastern  Mining  Co.,  of  Oatman,  Ariz., 
was  recently  elected  a  vice-president  of 
the  California  Chamber  of  Mines  and 
Oil.  Mr.  Wiseman  has  given  much  time 
to  mining  affairs,  having  started  in 
with  the  Colorado  Smelting  &  Mining 
Co.,  Butte,  Mont.  Subsequently  he  was 
general  manager  of  the  Shannon  Cop- 
per Co.  Hn<l  also  of  the  Ray  Copper  Co. 

W.  \.  ("nrlyle  sailed  for  London  on 
the  "linpriator"<>n  March  12.  Mr.Carlyle 
was  managing  director  of  the  British 
America  Nickel  Corporation,  with  head- 
quarters at  Ottawa,  until  that  property 
was  clo.fed  down  on  Feb.  2().  It  is 
report<'(l  that  he  will  resume  consulting 
practice  at  (Vi  London  Wall,  London, 
K.  C.  2,  and  that  the  British  .'Xmerica 
Nickel  inlerests  in  Canada  will  be  in 
charge  of  D.  Vo|tt  in  his  absence.  Mr. 
Vogt  has  been  conni'cted  with  refining 
interest.H   in   Norway. 


Mining  engineers  and  geologists  re- 
cently visiting  New  York  City  included 
R.  P.'  Howell,  Devon,  Pa.;  A.  P.  Gross- 
man, Melrose,  Mass.;  A.  A.  Holland, 
Ottawa,  Canada;  W.  W.  Bennett, 
Ottawa,  W.  Va.;  T.  Poole  Maynard, 
Atlanta,  Ga.;  Paul  F.  Pape,  Chino  Cop- 
per Co.,  Hurley,  N.  M. 


SOCIETY  MEETINGS 
ANNOUNCED 


The  American  Electrochemical  So- 
cietv  meets  at  Atlantic  City  on  April 
21  to  23. 

The    National    Society    of    Industrial 

Engineers  meets  at  Milwaukee,  Wis., 
on  .April  27  to  29. 

The  Iron  and  Steel  Institute,  London, 
will  hold  its  annual  meeting  May  5  and 
6  at  the  house  of  the  Institution  of  Civil 
Engineers.  Great  George  St.,  London, 
S.W.  1.  Dr.  J.  E.  Stead,  president,  will 
preside. 

The    Geological    Society    of    .\merica 

will  hold  its  next  annual  meeting  Dec. 
28-30,  1921,  at  Amherst,  Mass.,  by  in- 
vitation of  the  authorities  and  the  geol- 
ogists of  Amherst  College.  The  affili- 
ated societies  are  the  Mineralogical 
Society  of  America,  the  Society  of  Eco- 
nomic Geologists,  and  the  Paleonto- 
logical  Society. 

.American  Society  of  Mechanical  En- 
gineers holds  meetings  locally  in  the 
near  future  as  follows:  On  April  11 
the  Hartford,  Conn.,  Section,  meeting  at 
the  City  Club  there,  will  discuss  "The 
Corrosion  of  Metal  Surfaces"  at  a 
joint  meeting  with  the  Connecticut  Val- 
ley Section  of  the  American  Chemical 
Society;  on  .April  1.5  the  Meriden,  Conn., 
Section  will  be  addressed  (illustrations) 
by  H.  A.  Winnc,  of  the  General  Elec- 
tric Co.,  on  "Electric  Furnaces";  on 
.April  22  the  Birmingham,  .Ala.,  Section 
meets  with  the  Atlanta,  Ga.,  and  New 
Orleans,  La.,  sections,  at  Battle  House, 
Mobile,  Ala.;  on  April  28  and  29  the 
Mid-Continent  Section  meets  with  the 
chemical  engineering  societies  at  Tulsa. 
Okla. 

The  International  Mining  Convention's 

third  annual  session  will  be  held  at 
Portland.  Ore.,  .April  .5  to  9,  inclusive, 
in  the  Municipal  -Auditorium.  The  pro- 
gram includes  a  discussion  of  gold  and 
silver  mining,  led  by  W.  J.  Loring:  a 
symposium  on  the  future  of  copper;  and 
forecasts  of  the  market  conditions  for 
lead  and  zinc.  The  mineral  tariffs  also 
will  be  discussed.  Coal,  coal  distilla- 
tion, and  phosphate  also  will  ivceive 
attention.  .Among  the  special  features 
will  be  British  Columbia  Day  and 
.Alaskii  I>;iy,  a  competition  in  mineral 
(lett'rminations  by  inspection,  and  U.  S. 
Bureau  of  Mines  cinema  exhibitions. 
.A  mines  and  mining  exposition  will  be 
in  charge  of  John  E.  Miller,  417  Oregon 
Building,  Portland,  Ore.  Henry  M. 
Parks,  director  of  the  Oregon  Bureau 
of  Mines,  is  chairman  of  the  executive 
committee  of  the  convention. 
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The  Mining  News 


Leading  Events 


WEEKLY  RESUME 
Tioo  conventions  marked  the  last 
week:  that  of  the  Canadian  Institute 
of  Mining  d  Metallurgy,  at  Montreal, 
and  the  Northwest  Mining  Conven- 
tion, held  at  Spokane.  Both  were 
well  attended.  In  Utah  the  State 
Supreme  Court  has  upheld  the  ruling 
of  the  Public  Utilities  Commission 
that  all  consumers  taking  poioer  from, 
the  Utah  Power  &  Light  Co.  must  pay 
the  regtilar  rate  regardless  of  special 
contract  arrangement.  C.  K.  Quinn  of 
Duluth,  is  reported  to  have  bought 
the  large  Atikokan  iron  property,  130 
miles  west  of  Port  Arthur,  Ontario. 
The  Minnesota  Legislature  has  passed 
a  bill  providing  for  a  tax  on  iron-ore 
royalties.  In  the  Lordsburg  district. 
New  Mexico,  the  Caluynet  rf-  Arizona 
Mining  Co.  has  organized  a  co-opera- 
tive mercantile  store  at  its  Eighty- 
five  mine. 

In  Washington  the  Timberlake  sub- 
committee voted  to  report  the  Mc- 
Fadden  Gold  Bonus  bill  favorably  to 
the  full  committee;  final  action  was 
not  taken,  however,  owing  to  the 
congestion  marking  the  end  of  the 
session.  The  Interstate  Commerce 
Commission's  bill  to  regulate  the 
transportation  of  explosives  was 
passed.  The  Senate  appropriation 
for  a  mining  experiment  station  at 
Butte  was  lost. 


New  Sloping  Record  Claimed 
on  the  Rand 

At  the  Geduld  Proprietary  Mines,  on 
the  Rand,  South  Africa,  a  miner,  L.  H. 
Ellitson,  established  what  is  claimed 
to  be  a  new  world's  stoping  record 
when  in  the  month  of  November,  1920, 
he  broke  215  fathoms  of  rock,  the  pre- 
vious world's  record  having  been  190 
fathoms.  Three  No.  18  IngersoU-Ley- 
ner  drills  were  used,  the  fathoms  per 
machine  shift  being  2.56,  and  40  tons 
being  broken  per  machine  shift.  The 
stoping  width  was  63  in.  In  the  three 
months  preceding  November  the  same 
miner  broke  185,  185 J  and  190  fathoms, 
respectively,  with  the  same  machine. 
According  to  the  L'nion  Corporation, 
Ltd.,  which  operates  the  Geduld  mine 
in  which  the  record  was  made,  the  Ley- 
ner  stoping  in  this  mine  averaged  1.7 
fathoms  per  machine  shift  for  1920  for 
thirty-eight  machines  running. 


Iron  Ore  Royalty  Tax  Bill  Passed 

A  bill  taxing  royalties  on  iron  ore 
in  Minnesota  was  passed  by  a  vote  of 
103  to  14  in  the  House  of  Representa- 
tives. This  bill  is  practically  the  .same 
as  a  bill  that  was  introduced  in  the 
house  last  year.  The  word  "royalty" 
as  used  in  the  bill  is  defined  as  meaning 
any  fees  received  by  owners  of  land 
for  the  right  to  explore  or  mine  ore. 


Mining  Men  of  Pacific  Northwest  Meet  in  Convention 
at  Spokane 
Oregon,  Idaho,  Montana,  Washington  and  British  Columbia  Repre- 
sented— Need  for  United  Front  To  Secure  Relief  for  Mining 
Industry  Impressed  Upon  Delegates 
By  Hilliard  W.  Power 
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The  annual  meeting  of  the  North- 
west Mining  Association  was  formally 
opened  Monday,  Feb.  28,  at  the  Spokane 
Hotel,  in  Spokane,  Wash.,  with  an  initial 
attendance  of  about  one  hundred  dele- 
gates from  surrounding  districts.  By 
the  second  day  the  attendance  had  more 
than  doubled.  The  interest  shown  in 
the  convention  was  especially  gratify- 
ing to  the  officials  of  the  Northwest 
Mining  Association,  who  realized  at  the 
outset  the  difficulties  to  be  met  in 
getting  together  a  representative  gath- 
ering of  mining  men  from  a  widely 
scattered  area  at  a  time  when  discour- 
agement was  general  all  along  the  line. 
However,  it  seemed  to  be  generally 
realized  that  a  united  front  was  neces- 
sary in  order  to  secure  improvement  in 
some  directions,  and  that  there  were 
many  matters  which  could  be  profitably 
discussed  and  upon  which  action  could 
be  taken  to  voice  the  opinions  of  the 
Northwest  mining  industry.  The  neigh- 
boring province  of  British  Columbia,  as 
well  as  the  states  of  Oregon,  Idaho, 
Montana  and  Washington,  was  repre- 
sented  in  the  gathering. 

Exhibits  of  minerals  were  large  and 
well  placed  and  included  displays  from 
such  districts  as  Ferry  County  and 
Chewelah  and  Colville,  Washington; 
Pend  Oreille,  Bonners's  Ferry,  Coeur 
d'Alenes,  in  Idaho;  East  and  West 
Kootenay,  British  Columbia.  In  addi- 
tion there  were  numerous  exhibits  from 
individual  properties,  most  of  which  are 
in  the  prospect  sta^e  as  yet.  H.  M. 
Lancaster,  of  the  St.  Lawrence  mine, 
Saltese,  Mont.,  had  one  of  the  largest 
individual  displays,  and  the  Bunker 
Hill  &  Sullivan  Mining  &  Concentrating 
Co.  was  represented  by  a  splendid  ex- 
hibit, showing  the  Bunker  Hill  product 
in  its  various  stages  between  crude 
ore  and  lead  in  various  manufactured 
articles.  Washington  bricks,  pottery 
and  other  articles  manufactured  from 
clay  were  in  evidence,  as  well  as  ex- 
hibits of  machinery  and  mining  sup- 
plies. 

L.  K.  Armstrong,  chairman  of  com- 
mittee of  control,  presided  at  the  open- 
ing session  on  Monday.  Addresses  of 
welcome  were  made  by  Charles  A. 
Fleming,  mayor  of  Spokane;  Frank  A. 
Ross,  on  behalf  of  the  Northwest  Min- 
ing Association  and  by  G,  A.  Phillips, 
president  of  the  Spokane  Chamber  of 
Commerce.      Replies     were     made     by 


James  F.  McCarthy,  president  of  the 
Hecla  Mining  Co.,  on  behalf  of  Idaho; 
W.  B.  Dennis  for  Oregon;  C.  S.  Muffly, 
president  of  the  Montana  Metal  Mining 
Association,  for  Montana,  and  Colonel 
Pollen,  of  Ci'anbrook,  for  British  Co- 
lumbia. An  informal  reception  was  held 
in  the  evening  in  the  parlors  of  the 
Spokane  hotel,  a  large  number  of  ladies 
being  present. 

A  resolutions  committee  was  ap- 
pointed Tuesday  morning,  the  following 
being  named:  Sidney  Norman,  chair- 
man; N.  Thompson  and  F.  A.  Starkey, 
British  Columbia;  J.  F.  McCarthy  and 
William  Brown,  Idaho;  F.  M.  Smith  and 
C.  A.  Gray,  Washington;  and  R.  M. 
Betts  and  W.  B.  Dennis,  Oregon. 

G.  B.  Dennis  Made  First  Honorary 
Life  President 

Tuesday's  proceedings  were  opened 
with  a  very  interesting  ceremony,  this 
being  the  presentation  to  Graham  B. 
Dennis,  of  Spokane,  of  the  first  honor- 
ary life  presidency  of  the  Northwest 
Mining  Association,  in  recognition  of 
the  work  Mr.  Dennis  has  accomplished 
on  behalf  of  the  organization  since  it 
was  formed  in  1894.  Mr.  Dennis,  who 
has  been  directly  or  indirectly  con- 
nected with  the  mining  industry  of 
Washington  since  ^  1885,  was  visibly 
touched  by  the  appreciation  shown  and 
paid  a  tribute  to  L.  K.  Armstrong, 
Sidney  Nomian  and  President  Oscar 
Cain  for  the  lively  interest  they  had 
shown  and  the  efforts  they  had  put 
forth  at  all  times  to  further  the  inter- 
ests of  the  organization. 

By  Tuesday  afternoon,  when  the 
session  was  presided  over  by  F.  A. 
Starkey,  Nelson,  B.  C,  the  convention 
was  in  full  swing,  the  topic  being 
"Safeguarding  Investments."  Discussion 
was  participated  in  by  Dean  Howard,  of 
the  State  College,  Pullman,  Wash.;  W. 
B.  Dennis,  and  Prof.  H.  M.  Parks,  of 
the  Oregon  Bureau  of  Mines;  Ravenel 
MacBeth,  secretary  of  the  Idaho  Mining 
Association;  Sidney  Norman,  of  Spo- 
kane; Dr.  Clapp,  Montana  Bureau  of 
Minos;  Dean  Landes,  of  Washington 
University;  Nicol  Thompson,  chairman 
of  Vancouver  (B.  C.)  Chamber  of 
Mines,  and  Francis  A.  Thomson,  dean 
of  the  Idaho  State  College  of  Mines, 
Moscow.  "Blue  Sky  Legislation"  re- 
ceived its  share  of  attention  in  the  dis- 
cussion. Federal  vs.  state  legislation  in 
that  respect  being  touched  upon. 
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Wednesday  morning's  session  was 
presided  over  by  Senator  C.  S.  Muffly, 
of  Montana,  and  was  largely  taken  up 
.  with  an  address  by  H.  S.  Stoolfire, 
attorney,  of  Spokane,  who  went  ex- 
haustively into  the  distribution  of  the 
domestic  silver  output,  and  strongly 
urged  united  action  by  producers  of  the 
United  States,  Canada  and  Mexico  with 
a  view  to  controlling  the  market  them- 
selves, instead  of  leaving  it  to  London. 

Numerous    Resolutions    Passed — Mc- 
Fadden  Gold  Bonus  Bill  Endorsed 

The  following  is  a  synopsis  of  reso- 
lutions passed,  after  being  presented  to 
and  considered  by  the  resolutions  com- 
mittee: 


States  Senate  to  take  immediate  action 
upon  the  measure,  already  concurred  in 
by  the  House  of  Representatives,  pro- 
viding for  an  adequate  protective  tariff 
upon  Austrian  and  other  foreign  mag- 
nesite,  "to  the  end  that  a  domestic 
industry  of  magnitude  and  great  value 
be  maintained  in  prosperity  to  protect 
other  domestic  industries  in  times  of 
both  peace  and  war." 

4.  Urging  Congress  to  adopt  such 
changes  in  the  present  duties  upon  lead 
in  ores,  lead  in  mattes,  drosses  and 
reguluses,  lead  in  bullion  or  base 
bullion,  lead  in  pigs  or  bars,  lead  in 
any  other  form  or  combination,  as  to 
levy  a  tariff  of  2c.  per  lb.,  and  that 
an  increase  in  the  tariff  on  zinc  and  lead 


their  "efforts  to  remove  what  consti- 
tutes a  serious  menace  to  the  mining 
industry." 

9.  Accepting  invitation  to  the  Port- 
land convention. 

10.  Commending  and  thanking  the 
Idaho  Mining  Association  for  intelligent 
work  at  Washington  in  impressing 
upon  Congress  the  necessity  for  an  in- 
crease in  the  present  protective  tariffs 
upon  lead  and  zinc;  commending  work 
of  Jerome  J.  Day  and  Ravenel  Mac- 
Beth,  president  and  secretary,  respec- 
tively, and  offering  co-operation. 

11.  Favoring  protection  of  the  in- 
vesting public,  but  pointing  out  the 
variegated  "blue  sky"  legislation  cover- 
ing  over  thirty  states   and  urging   na- 
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1.  Petitioning  Congress  to  amend 
the  present  law  to  provide  that  annual 
work  on  mining  claims  be  performed 
on  or  before  Sept.  I  of  each  year  so 
that  prospectors  may  perform  such 
work  within  the  period  of  the  best 
climatic   conditions. 

2.  Pointing  out  detrimental  effect 
upon  the  mining  industry  of  the  en- 
larged homestead  grazing  act,  through 
opening  the  way  for  unscrupulous  in- 
dividuals to  make  entries  and  thus 
burden  legitimate  mining,  and  urging 
upon  Congre.ss  the  immediate  repeal  of 
the  act. 

.'}.  Pointing  out  the  hardship  worked 
upon  the  Northwe.stiTn  magnesite  in- 
du.'ftry  through  dumping  of  cheaply 
produced  magnesite  upon  the  local 
markets  in  competition  with  a  domestic 
liroduct  manufncturcd  under  high  labor 
costs  and  with  large  capital  outlay 
made  at  a  time  when  such  material 
was  essential  to  the  successful  carrying 
on  of  the   war,  and  urging  the   United 


ores  be  provided  in  conformity  with  the 
recommendations  made  by  the  Amer- 
ican Zinc  Institute. 

5.  Endorsing  the  McFadden  Gold 
Bonus  Bill. 

6.  Pointing  out  that  rail  rate  ad- 
vances since  June,  1918,  resulted  in 
an  undue  burden  upon  metal  mining, 
smelting  and  refining  and  urging  imme- 
diate steps  by  carriers  and  ore  produc- 
ers to  secure  such  readjustment  of  the 
present  ore  rates  as  will  permit  of  the 
continued  operation  of  metal  mines, 
and  at  the  .same  time  give  to  the 
carrier  a  just  and  reasonable  compensa- 
tion for  the  services  that  arc  rendered 
by  it. 

8.  Endorsing  and  commending  the 
proceedings  of  the  Fwicral  Trade  Con>- 
mission  against  Minerals  Separation, 
North  .American  Corporation;  endorsing 
and  approving  the  action  of  /Vmerican 
Miniiii:  Congress  in  supporting  the 
Commission's  proceeding,  and  pledging 
a.Msistanoe  to  officers  of  the  Congress  in 


tional  standardization  along  lines  that 
would  remove  all  restrictions  on  the 
raising  of  capital  and  permit  men  en- 
gaged in  legitimate  constructive  effort 
to  seek  capital  in  any  stale  of  the  Union 
untrammeled  by  destructive  and  repres- 
sive laws  retarding  development  of  the 
mineral  resources  of  the  West;  con- 
demning "blue  sky"  measures,  including 
the  Kenyon  bill  that  is  now  before  Con- 
gress. 

12.  Asking  Washington  State  Legis- 
lature to  pass  certain  "blue  sky"  legis- 
lation, adopted  by  the  State  Senate  with 
a  certain  amen<lnu'nt  favorable  to  the 
.state  mining  interests. 


Burma  Corporalion's  I*roduction 
in  .lanuary 

The  Bawdwin  min.'s  of  the  Burma 
Corporation  producni  s.;!:iO..">L'fl  lb.  lead 
in  January.  The  mitpn'  .'f  r.tined  lead 
was  .^.707,.")20  lb.  iiiid  i,iin.-.i  silver  ap- 
pri>ximately  234,487  oi. 
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Dual  Control  of  Minerals  on  Van- 
couver Island  To  Be  Abolished 

Canadian    Pacific   To   Survey    E.   &   N. 

Belt   First,    Before   Releasing 

Underground  Resources 

A  thorough  mineral  survey  of  the 
Esquimalt  &  Nanaimo  Ry.  belt,  on 
Vancouver  Island,  B.  C,  an  area  of 
over  2,000,000  acres,  is  to  be  under- 
taken immediately  by  the  Canadian  Pa- 
cific Ry.,  through  its  subsidiary  cor- 
poration, the  Consolidated  Mining  & 
Smelting  Co.  of  Canada.  Engineers 
will  be  engaged  to  inspect  all  prospects 
that  have  not  passed  out  of  the  hands 
of  the  company  and  geologists  will 
make  reconnaissance  of  the  mineralized 
zones  of  the  district.  The  intention  is 
to  obtain  as  complete  information  as 
possible  preliminary  to  entering  into 
an  agreement  with  the  provincial  gov- 
ernment for  eliminating  the  dual  con- 
trol of  minerals  within  the  E.  &  N.  belt. 
William  Sloan,  Minister  of  Mines,  has 
been  working  on  the  problem  of  bring- 
ing the  minerals  of  the  belt  within  the 
sole  jurisdiction  of  the  province  since 
1918.  The  progress  made  has  not  been 
as  satisfactory  as  he  could  have  wished 
because  of  the  reluctance  of  the  com- 
pany to  release  underground  resources 
without  a  more  exact  knowledge  of 
their  economic  potentialities.  The  com- 
pany, it  is  said,  has  been  brought  to 
realize  that  the  present  situation  re- 
quiring that  title  to  mineral  lands 
within  the  area  must  come  both  from 
the  province  and  the  company  cannot 
continue.  It  is  assumed  that  if,  as  a 
result  of  the  survey  that  is  to  be  made, 
deposits  of  value  to  the  Consolidated 
company  are  found,  that  concern  will 
undertake  their  development.  The  min- 
erals of  the  entire  section  then  would 
be  turned  over  for  administration 
solely  by  and  under  the  laws  of  the 
province. 


Shippers  Win  Rate  Decision 
in  Utah 

Need  Not  Pay  25  Per  Cent  Increase  on 
Coal  and   Ore  Within   State,   Com- 
merce Commission  Rules 

Shippers  of  ore  and  coal  in  the  state 
of  Utah  will  not  have  to  pay  the  25  per 
cent  increase  in  intrastate  freight  rates 
asked  by  the  carriers  to  correspond 
with  the  blanket  increase  granted  by 
the  Interstate  Commerce  Commission 
that  became  effective  Aug.  26  last.  A 
ruling  to  this  effect  was  handed  down 
by  the  Interstate  Commission  on  Feb. 
23.  It  is  estimated  that  this  will  mean 
a  saving  of  $1,. 500,000  annually  to  the 
mining  companies.  The  commission 
found  that  present  interstate  rates  on 
coal  and  ores  are  not  unreasonably 
preferential,  unduly  prejudicial  or  un- 
justly discriminatory  against  interstate 
commerce. 

The  proposed  increase  in  rates  was 
fought  by  Utah  shippers  through  the 
State  Public  Utilities  Commission.  The 
Traffic  Service  Bureau  of  Utah,  the 
Commercial  Club  and  the  Utah  Chapter 
of  the  American  Mining  Congress,  to- 
gether with  the  aid  of  many  individual 
operators. 


The  Copper  Position  in  Sweden 

"Svenska     Dagbladet"     Comments     on 

Recent  Article  in  "Engineering  and 

Mining   Journal" 

A  recent  article  in  the  Engineeriny 
and  Mining  Journal  on  the  copper  posi- 
tion in  the  United  States  has  been  re- 
produced in  Svenska  Dagbladet  (Stock- 
holm), with  the  following  comment: 
"The  abnormal  conditions,  above  re- 
ferred to,  also  fully  prevail  in  our  own 
country.  As  with  us,  since  the  crisis 
years,  there  remains  a  tendency  to  re- 
sort to  substitutes,  which,  at  present 
prices,  are  in  the  long  run  dearer  than 
copper  and  its  alloys.  The  chief  rea- 
son for  this,  probably,  is  that  the  eyes 
of  the  public  have  not  been  opened  to 
the  fact  that  copper  is  no  longer  an 
expensive  metal,  since  it  can  be  sold 
from  Swedish  copper  works  at  1.30 
kroner  per  kilogramme." 


Engineer  Mine,  Atlin,  B.  C, 

Claimed  by  Goodwin  and 

Associates 

Title  to  the  Engineer  mine  in  the 
Atlin  district  of  British  Columbia  is 
p.gain  the  subject  of  litigation.  Action 
has  been  brought  by  Walter  L.  Good- 
win and  associates  against  the  bene- 
ficiaries under  the  will  of  Captain 
Alexander,  who  owned  the  property 
and  had  it  under  development  at  the 
time  of  his  death.  The  plaintiffs  al- 
lege that  they  located  the  property  at 
the  time  that  surveys  were  being  made 
for  the  White  Pass  <fe  Yukon  Ry.  and 
it  was  because  the  majority  of  the 
locators  were  engineers  that  the  present 
mine  was  named  the  Engineer.  It  is  al- 
leged that  documents  relating  to  early 
assessment  work  anri  surveys  for  the 
crown  granting  of  the  property  were 
mislaid  in  the  Gold  Commissioner's  of- 
fice at  Atlin  and  were  not  recorded. 
Sub.sequently  Captain  Alexander  lo- 
cated and  the  property  has  since  fallen 
to  relatives  of  the  late  Allen  Smith,  of 
Philadelphia.  Custody  of  the  property 
has  been  entrusted  to  J.  A.  Eraser, 
Gold  Commissioner,  of  Atlin,  B.  C. 


Jesse  Knight  Retiring  as  Head 
of  Investment  Company 

Jesse  Knight,  whose  name  is  so 
closely  associated  with  the  develop- 
ment of  the  Tintic  mining  district  in 
Utah,  and  especially  with  the  Iron 
Blossom  and  Colorado  mines,  is  retir- 
ing from  his  position  as  hei-d  of  the 
Knight  Investment  Co.,  being  succeeded 
as  president  and  general  manager  by 
his  son,  O.  Raymond  Knight.  Another 
son,  J.  William  Knight,  is  vice-presi- 
dent of  the  company,  and  R.  E.  Allen 
is  treasurer.  The  companies  compris- 
ing the  Knight  Investment  Company 
are:  The  American-Colombian  Corpo- 
ration, Empire  Mines  (Utah),  Bonne- 
ville Mining  Co.,  Colorado  Consolidated, 
Dragon  Consolidated,  Eureka  Hill  Rail- 
road, Iron  Blossom  Consolidated  Min- 
ing Co.,  Knight  Woolen  Mills,  Union 
Grain  &  Elevator  Co.,  Springville- 
Mapleton  Sugar  Co.,  Rico-Wellington 
Mining  Co.,  Spring  Canon  Coal  Co., 
Tintic  Milling  Co.,  Utah  Ore  Sampling 
Co.,  Tintic  Drain  Tunnel,  Miller  Hill 
and  Big  Hill  mining  companies. 


All  Utah  Power  Consumers  Must 
Pay  Regular  Rate 

The  ruling  of  the  public  utilities  com- 
mission of  Utah  ordering  that  holders 
of  special  contracts  with  the  Utah 
Power  &  Light  Co.  pay  the  regular  rate 
for  power  has  been  upheld  by  the  state 
supreme  court  in  a  decision  just  handed 
down,  Judge  Frick  presiding  and  the 
other  justices  concurring. 

Soviet  Russia's  Iron  Ore  Output 
Small  Last  Year 

From  official  Russian  sources  it 
appears  that  the  mines  of  Kriwoi-Rog, 
which  before  the  war  contributed  about 
three  quarters  of  the  whole  Russian 
iron  production,  have  in  the  last  year 
produced  nothing.  The  production  of 
the  copper  mines  has  dwindled  down  to 
insignificance.  The  production  of  lead 
is  10  to  25  per  cent  that  of  the  pre- 
war output. 

The  total  of  iron-ore  production  in 
1920  was  one-tenth  of  the  quantity 
expected.  In  the  Ural  districts  only 
9,000  workmen  instead  of  27,000  as 
before  the  war  are  employed. 


Trojan  Mining  Co.  Buys  Holdings 
of  Ofer  Company 

A  deal  has  been  closed  whei-eby  the 
Trojan  Mining  Co.,  the  second  largest 
gold  producer  in  South  Dakota,  be- 
comes the  owner  of  all  mining  ground 
formerly  owned  by  the  Ofer  Mining 
Co.  in  the  Bald  Mountain  district.  Al- 
though the  purchase  price  paid  by  the' 
Trojan  company  has  not  been  stated 
it  is  large,  inasmuch  as  the  Ofer  com- 
pany's holdings  were  extensive  and 
among  the  most  valuable  in  that  sec- 
tion. The  Trojan  company  now  owns 
nearly  all  the  valuable  ground  from 
the  head  of  Nevada  (Julch  to  the  foot 
of  Annie  Creek. 


Differential  Flotation  Success  on 
Coeur  d'Alene  Ores 

Dorsey  A.  Lyon,  chief  metallurgist 
and  superintendent  of  experimental 
stations  of  the  U.  S.  Bureau  of  Mines, 
in  discussing  the  work  of  the  station 
at  Moscow,  Idaho,  in  charge  of  A.  W. 
Fahrenwald,   recently   said: 

"Mr.  Fahrenwald  assures  me  that  by 
the  end  of  the  fiscal  year  next  July  the 
station  will  have  done  all  in  its  power 
to  improve  the  efficiency  of  the  Coeur 
d'Alene  milling  processes.  These  are 
now  excellent  and  commercially  effi- 
cient, and  it  is  our  aim  to  make  them 
metallurgically  efficient.  In  differen- 
tial flotation  experimental  work  to  ef- 
fect a  clean  separation  of  lead  and  zinc, 
Mr.  Fahrenwald  has  been  successful. 
We  feel  that  when  our  work  is  com- 
pleted this  coming  summer  we  will 
have  been  able  to  point  the  way  to  get 
higher  recoveries  in  Ca'ur  d'Alene  ore 
treatment." 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


McFadden  Gold  Bill  Favored  by 

Subcommittee 
Voted  To  Report  Measure  to  Full  Com- 
mittee— Final  Action  Delayed  by 
Legislative  Jam 

By  a  vote  of  3  to  1  the  Timberlake 
subcommittee  of  the  Committee  on 
Ways  and  Means  voted  just  before 
Congress  adjourned  to  report  favorably 
to  the  full  committee  the  McFadden 
Gold  Bonus  Bill.  Owing  to  the  conges- 
tion incident  to  the  closing  of  Congress, 
no  opportunity  was  afforded  for  the 
subcommittee  to  make  its  report  to  the 
full  committee,  but  the  favorable  report 
will  be  conveyed  to  the  committee  im- 
mediately on  the  assembling  of  Con- 
gress in  extra  session.  In  connection 
with  the  action  of  the  committee,  which 
constitutes  another  step  in  the  progress 
of  this  legislation,  the  American  Min- 
ing Congress,  which  is  working  to  se- 
cure its  enactment,  issued  the  follow- 
ing statement: 

"This  bill  was  introduced  by  Con- 
gressman Louis  T.  McFadden,  chair- 
man of  the  Banking  and  Currency  Com- 
mittee of  the  House  in  the  last  session 
of  Congress,  to  prevent  a  further  decline 
in  the  nation's  gold  production  and  the 
continued  wastage  of  developed  gold 
ore  resources  by  caving,  flooding,  and 
the  rotting  of  timbers  when  the  mines 
are  shut  down.  The  gold  production 
of  the  nation  declined  from  $101,000,000 
in  1915  to  $49,500,000  in  1920,  which 
indicates  to  what  extent  the  mines  have 
already  closed  down.  At  the  time  of 
the  Civil  War  our  gold  fields,  both 
quartz  and  placer,  although  largely  un- 
worked,  were  fairly  well  known  to  con- 
stitute resources  adequate  to  the  coun- 
try's need  for  gold.  Since  then,  these 
fields  have  yielded  over  three  billion 
dollars,   and   the   best  deposits   are  ex- 


hausted. There  is  less  chance  now  for 
the  discovery  of  new  gold  mines,  and 
prospecting  has  virtually  ceased  be- 
cause gold  mining  is  no  longer  attrac- 
tive to  capital. 

"Our  present  limited  resources  are 
principally  low-grade  ores,  developed 
at  great  cost  and  requiring  large-scale 
operations.  The  mines  that  are  still 
working  are  mostly  restricting  produc- 
tion to  their  best  ores,  gutting  the 
mine.  This  is  a  fatal  policy,  involving 
not  only  permanent  loss  of  developed 
ore  reserves,  which  cannot  be  I'eplaced, 
but  the  non-use  and  scrapping  of  ex- 
pensive plants  which  the  mines  will  not 
again  justify  building. 

"The  Director  of  the  Mint  reports 
that  the  gold  supplied  for  the  manufac- 
ture of  jewelry  and  other  industrial 
uses  in  1919  amounted  to  $75,500,000, 
in  excess  of  the  production  for  that  year 
of  $15,000,000.  The  price  of  gold  being 
fixed  by  the  Government  has  rendered 
gold  production  unprofitable  during  this 
period  of  rising  costs,  while  for  the 
same  reason  the  jewelers  and  other  con- 
sumers of  gold  being  supplied  with 
their  metal  at  the  pre-war  price,  are 
in  effect  subsidized.  Mr.  McFadden,  in 
an  interview,  stated  that  the  bill  which 
he  has  introduced  merely  corrects  the 
cost  and  price  equation  between  the 
producer  of  new  gold  and  the  industrial 
consumer  of  gold  without  in  any  way 
interfering  with  the  monetary  unit.  On 
account  of  the  emergency  now  confront- 
ing the  gold  mining  industry  Mr.  Mc- 
Fadden urges  that  Congress  expedite 
the  enactment  of  this  bill." 


Government's  Silver  Purchases 

Purchases  of  silver  under  the  Pitt- 
man  Act  at  the  close  of  business  March 
5,  totaled  41,065,391  fine  ounces. 


No  Money  for  Butte  Station 
This  Year 

The  appropriation  added  by  the  Sen- 
ate to  the  Sundry  Civil  Bill,  with  the 
idea  of  providing  funds  for  the  estab- 
lishment of  a  mining  experiment 
station  at  Butte,  was  lost  when  the 
House  conferees  declined  to  accept  the 
amendment.  After  considerable  wrang- 
ling in  conference  over  the  matter,  the 
Senate    conferees    receded. 


Bill  To  Control  Transportation  of 
Explosives  Passed 

One  of  the  last  acts  of  the  66th  Con- 
gress was  to  pass  the  bill  regulating 
transportation  of  explosives.  The  bill, 
as  passed,  is  the  one  recommended  by 
the  Interstate  Commerce  Commission. 
The  commission  is  authorized  to  pro- 
mulgate regulations  to  givern  the  trans- 
portation and  packing  of  explosives. 


War  Mineral  Awards 

Awards  totaling  $51,704.53  were  rec- 
ommended by  the  War  Minerals  Re- 
lief Commission  during  the  week  ended 
Feb.  26.  The  largest  award  was  in  the 
claim  of  Holbrook  &  McGuire.  In  that 
case  an  additional  award  of  $21,482.31 
was  recommended.  When  the  claim  was 
considered  first,  an  award  of  $20,548.22 
was  allowed.  In  the  tungsten  claim  of 
Edward  Wagner,  an  award  of  $17,056.14 
was  recommended.  An  award  of  $564.17 
was  recommended  in  the  manganese 
claim  of  William  C.  Hull. 

In  the  light  of  additional  evidence, 
further  awards  were  made  in  several 
cases,  as  follows:  Philipsburg-Chicago 
Manganese  Syndicate,  $3,453.65;  Ed- 
ward A.  Silverstcin,  $3,323.40;  Nelson 
&  Merser,  $303.75;  Ladd&Ladd,  $421..50; 
W. G.  Marqua, Engineering  Co.  $5,099.6 1 . 


News  by  Mining  Districts 


Special  London  Letter 

Labor   IndifTrrent   to  Capital's  Problems 
— F.   M.  S.  To   Hold   Tin   Stocks  for 
Profit  —  (irrmans  Sooking  To 
Urnew    Zinc    Convention 
Hy   W.   a.   Doman 
London,  Feb.  22.  —  Labor  apparently 
pays    no   attention    to   the   serious   eco- 
nomic   problems    that   confront   capital. 
First   there    was    the   strike   at    Broken 
Hill    which    kept   the    mines   closed    for 
about  seventeen  months;  now  the  Aus- 
tralian shipping  strike  in  holding  them 
up   again,  and    in   addition,   the   broken 


Hill  Proprietary  has  closed  down  its 
last  blast  furnace  at  the  Newcastle,  N. 
S.  W.,  steel  works,  and  has  discharged 
the  bulk  of  its  employees. 

The  miners  on  the  Rand  who  struck 
frivolously  and  against  the  advice  of 
the  union  h-aders  have  now  caved  in. 
Having  been  discharged,  it  was  neces- 
sary for  them  to  apply  for  reinstate- 
ment. This  ha.s  been  granted  in  the 
majority  of  cases,  but  on  very  different 
conditions  from  those  obtaining  previ- 
ously. To  put  it  plainly,  the  men  have 
only  injured  them.selvcs.  Had  they  not 
returned  many  of  the  mines  would  have 


remained  closed,  as  with  the  decline 
in  the  gold  premium  the  difference  be- 
tween the  falling  price  of  the  metal  and 
the  cost  of  producing  it  has  almost 
vanished. 

A  report  has  just  come  to  hand  that 
the  men  at  the  Shamva  Mines  in 
Rhodesia  have  ceased  work ;  no  expla- 
nation is  given.  The  Shnmva  is  a  very 
low-grade  property,  something  under 
4 J  dwt.  per  ton,  ami  cotisoquently  can- 
not afford  to  make  .'iiiy  substantial  con- 
cessions  in   regard   to  wiiges. 

The  Falcon  Mines,  a  copper  producer 
which    sells    its   output    in    the    United 
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States    makes   a   poor   return   for   last  The    company,    however,    was    engaged     dustry  upon  the  execution  of  the  agree- 

month'    From  15,301  tons  of  ore  treated  for  a  long  time  in  installing  machinery,     ment  and  upon  receipt  of  the  report  of 

it  obtained  241.742  short  tons  of  blister  and   had   recovered   only  £61,000  worth     engineers,  now  engaged  in  the  province 

copper   containing  2,803  oz.  of  gold  and  of    metal    from    its    own    mines    up    to     investigating    the    iron    ore    resources, 

5  T^2  oz  of  silver,  of  an  estimated  value  March,  1920,  at  which  date,  when  it  had     that  conditions  are  suitable.    These  par- 

of  £28  881.     The  low  grade  is  explained  just  reached   the  real  producing  stage,     ticulars  were  laid  before  the  provincial 

bv  falls  oif  ground  in  the  stopes.     The  work  was  stopped  owing  to  a  reduction     legislature  recently  and  it  was  further 

companv  gives  an  alternative  valuation;  of  the  price  of  the  metals  and  the  com-     stated    that   the    incorporation   fee   had 

taking  copper  at  £65  p.t.,  gold  at  100-  pany    went    into    liquidation.     Recently     been  reduced  to  $50  in  order  to  encour- 

per   oz.   and   silver   at   2/6   per  oz.   the  the  Cairns  Chamber  of  Commerce  took     age  the  enterprise. 

figure    is    £30,151.      Working    expenses  steps  to  urge  upon  the  Commonwealth         ° =-=""  ■-  >-"'" 

and  profits  are  not  stated.  Today's  Government  that  it  take  over  the  prop- 
price  of  copper  is  £72/7/6.  erties  of  the  Thermo  Company,  which 
The  decline  in  silver  to  33d.  per  oz.  are  valued  at  £100,000,  the  principal 
is  severely  hitting  the  mining  com-  argument  in  favor  of  this  course  being 
panies.  Santa  Gertrudis  £1  shares,  for  that  every  ounce  of  wolfram  and  molyb- 
instance,  are  no  better  than  7/9.  denite  should  be  conserved  for  the 
Burma  Corporation  shares  are  only  7/6 
Presumably  the  company  feels  the  vir- 
tual cessation  of  the  demand  in  the  Far  another  war  occurred  they  would  be  an     sion  is  being  made  as  a  result  of  strong 


Provision  is  being  made  by  the  Brit- 
ish Columbia  Government  for  the  dis- 
tribution of  powder  to  prospectors  at 
a  considerably  cheaper  figure  than  it 
new  is  available  to  them.  This  priv- 
ilege, however,  will  be  open  only  to 
"the  bona  fide  mineral  prospector."  It 
use  of  the  Empire,  and  that  even  if  will  not  be  open  to  those  engaged  in 
the    properties    were   not   worked    until     general  mining  operations.    The  conces- 


East,  where  its  production  is  customar 
ily  sold 


The  Modder  Deep  did  remarkably  or  not  the  Federal  Government  is  in 
well  last  year  in  the  way  of  opening  up 
new  ore.  In  December,  1919,  the  re- 
serves were  3,775,000  tons,  of  an  aver- 
age value  at  normal  price  of  gold  of 
38/8  per  ton;  in  1920  thei-e  were  milled 
507,700  tons  and  at  the  end  of  the  year 


insurance  asset  for  the  Commonwealth,     representat'ons,  backed  by  forcible  ar- 
So  far  it  has  not  been  stated  whether     guments,   from    the   B.   C.   Prospectors' 

Protective  -Association. 

Trail — Ore  shipments  received  at  the 
Consolidated  smelter  during  the  week 
ended  Feb.  28  totaled  8,031  tons,  coming 
cnly  from  company  mines. 


the  reserves  were  estimated  at  4,100,000 
tons  of  an  average  value  at  normal 
price  of  39/11  per  ton. 

The  Exploration  Company,  whose 
principal  investments  are  in  North  and 
South  America,  took  advantage  of  the 
appreciation  in  the  United  States  dol- 
lars last  year  to  dispose  of  the  majority 


clined   to  look   upon   the   matter  in   the 
same  light. 

FINLAND 
Finnish  Copper  Company  Bankrupt 

From   Our  Berlin  Correspondent 

The  copper  deposits  near  Outukumpu 
in  Northern  Finland  rank  as  to  quality 
and  quantity  amongst  the  best  of 
Europe.  Soon  after  discovery  mining 
operations  were  begun.  In  1917  the 
mines  were  leased  by  the  Outukumpu 
Company.      This    contract   was   revised 


Ontario 

Board  of  Arbitration  Favored  To  Con- 
sider Wage  Question — Taxation  In- 
crease Opposed — Easier  As- 
sessment  Work   Require- 
ments  Proposed 

Cobalt — In  connection  with  the  wage 


in    1919    and    the    company    agreed    to     reduction  of  75c.  per  shift  throughout 


of  its  American  holdings  at  a  profit,  ^j.^^.^  ^^^  p^^g  ^^  greet  adequate  works,  the  Cobalt  district,  which  came  into 
The  profit  earned  was  only  £74,560,  as  gj^gg  then  the  company  has  fallen  into  effect  on  Feb.  15,  the  workmen  have 
against  £107,020  in  1919,  the  latter  be-  disagreement  with  the  owners,  who  are  decided  to  ask  for  a  board  of  arbitra- 
ing  a  record  for  the  reconstructed  com-  ^^  ^|^g  opinion  that  the  mines  are  not  tion.  A  vote  taken  showed  a  very  large 
pany.  A  dividend  of  10  per  cent  is  properly  equipped  and  managed,  and  majority  in  favor  of  such  a  board,  but 
declared,  comparing  with  15  per  cent  ^j^^^  ^j^g  agreement  has  been  violated  by  no  strike  vote  was  taken,  nor,  in  view 
in  1919  and  li  per  cent  in  1918.  neglect.  As  the  company  cannot  find  of  all  conditions,  is  there  any  possi- 
The  Federated  Malay  States  have  ^-^^  necessary  capital  it  has  lately  gone  bility  of  a  strike  taking  place.  The 
stated  their  policy  in  regard  to  tin.  ^^^^  bankruptcy.  ™'"'^  managers  agreed  to  appoint  a 
Last  year  the  government  purchased  rj^j^g  largest  shareholder  is  the  man  to  this  board,  and  it  is  expected" 
the  metal  at  the  equivalent  of  £237  Njkkelraffineringsverk  at  Kristiansand  that  hearings  will  start  within  the  next 
per  ton,  and  it  now  announces  that  it  j^^  Noi-way.  Mining  operations  are  two  weeks,  unless  the  Minister  of  Labor 
will  not  sell  its  accumulated  stocks  until  carried  on  with  financial  assistance  of  decides  that^  the  board  is  not  neces 
a  profit  can  be  realized.  Apparently  tj,e  state.  "" 
this  does  not  carry  the  mining  com-  niuni  a 
panies  very  far,  for  it  is  not  clear  Columbia 
whether  current  production  is  being  The  South  American  Gold  &  Plat 
purchased.  Quite  recently  the  price  jnum  Co.'s  No.  2  dredge  has  now  by  the  men 
was  reduced  from  115s.  to  100s.  per  reached  dredging  ground  and  an  in-  Recently  strong  opposition  has  de- 
picul,  and  a  term  to  purchasers  had  crease  in  production  is  anticipated.  A  veloped  throughout  Northern  Ontario- 
been  suggested.  third  dredge  will  probably  bo  put  in  to  the  proposed  new  increase  in  taxes 
The    mining    market    is    absolutely 


sary.  The  final  decision  on  this  point 
rests  with  the  Minister  of  Labor,  but 
it  is  very  seldom  that  a  board  is  re- 
fused,   particularly    when    applied    for 


dead,  and  price.s  are  slipping  away, 
mainly  on  account  of  the  fall  in  the 
price  of  the  metals.  It  is  reported  that 
the  Germans  are  endeavoring  to  renew 
the  zinc  convention;  but  so  far  they 
have  met  with  no  success. 


At  present  all  mining  companies  ex- 
cept the  nickel  mines  pay  provincial 
taxes  amounting  to  3  per  cent  on  prof- 
its over  .$10,000  a  year  and  up  to 
.  «^  J  .,  .  $1,000,000,  an<l  5  per  cent  on  such 
Coast  Range  Steel,  Ltd..  Offered  Bounty     ^^.^^^^  ^^.^^.  ,^,  qqo.OOO.     It  is  now  pro- 


operation  this  year 

CANADA 
British  Columbia 


AUSTRALIA 

Queensland 

Government     Arfked     To     Take     Over 
Properties   of   Thermo   Company 


posed    to    increase    this    to    4    per   cent 
up   to   $1,000,000   and    7   per   cent   over 


on  Pig  Iron 

Victoria — The  British  Columbia  Gov- 
ernment has  entered  into  an  agreement  $1,000,000.  This,  of  course,  does  not 
with  the  Coast  Range  Steel,  Ltd.,  a  new  include  the  Dominion  income  tax,  which 
))rovincial  incorporation,  under  the  amounts  to  approximately  5i  per  cent, 
terms  of  which  the  government  under-  The  companies  consider  this  a  most  in- 
takes to  pay  bounties  on  pig  iron  manu-  opportune    time    to    make    an    increase, 

Brisbane The  Thermo  Company,  an     factured  in  the  province  from  local  ore  particularly  when   the  mining  industry 

English  concern,  was  formed  to  acquire     to    an    amount    not    exceeding    $3    per  seems  to  be  the  only  one  on  which  an 

and"   work     properties     in     the     Cairns     long  ton  and  on  pig  iron  manufactured  increased    tax    is    proposed.      The    gold 

hinterland  containing  wolfram,  molybde-     in  the  province  from  foreign  ore  to  an  mining  industry  is  just  now  getting  on 

nite     and     scheelite.      Since     January,     amount   not   exceeding    $1.50   per   long  its  feet  again.     In   the  nickel  field  the 

1917,  it  has  spent  £357,000.    From  May,     ton.     It  is  set  out  that  British  capital-  companies     are     only     doing     sufficient 

lOls',  to  March,  1920,  the  company  ex-    ists  are  ready  to  invest  the  necessary  work   to   maintain   their  organizations, 

ported  metal  to  the  value  of  £214,000.    money  in  the"  establishment  of  the  in-  In  Cobalt,  owing  to  high  costs  and  the 
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low  price  of  silver,  only  a  few  mines 
are  operating,  and  less  than  900  men 
are  employed,  as  compared  with  over 
2,000  ordinarily.  The  amount  it  is  ex- 
pected to  raise  by  the  new  tax  is  not 
much,  but  it  is  felt  that  any  further 
increase  in  the  burden  which  the  min- 
ing industry  has  to  bear  will  retard 
new   development. 

The  proposed  amendment  to  the  Min- 
ing Act  provides  for  a  change  in  the 
requirements  for  assessment  work.  At 
present  240  days'  work  must  be  done 
within  three  and  one-quarter  years,  and 
it  is  proposed  to  change  this  to  200 
days,  spreading  it  over  five  years.  It 
is  also  proposed  to  increase  the  num- 
ber of  free  assays  by  those  holding  a 
miner's  license  from  two  to  twelve. 
Last  year  prospectors  took  advantage 
of  the  free  assays  on  account  of  the 
small   number  granted. 

Porcupine — The  Mclntyre  mines  in 
Porcupine  has  secured  a  lease  on  the 
Sturgeons  Falls,  on  the  Mattagami 
River,  about  thirty  miles  below  the 
Sandy  Falls  plant  of  the  Northern 
Canada  Power  Co.  It  is  understood 
that  these  falls  have  a  capacity  of 
about  9,000  hp.,  which  the  Mclntyre 
can  develop,  if  it  so  desires.  Any 
action  they  may  take,  however,  will 
depend  upon  the  assurance  they  can 
obtain  from  the  power  company  as  to 
a  future  supply  of  power.  During  the 
past  winter  there  has  been  a  short- 
age of  power,  and  the  Mclntyre  has 
been  forced  to  curtail  operations  to  a 
considerable  extent. 

The  annual  report  of  the  HoUinger 
Consolidated  for  the  past  year  has  just 
been  issued. 

At  the  annual  meeting  of  the  Gold- 
fields,  Ltd.,  held  in  Toronto,  the  share- 
holders approved  the  sale  of  the  com- 
pany's property  to  the  Canadian  Asso- 
ciated Goldfields,  Ltd.,  a  $30,000,000 
company  which  has  been  formed  to 
take  over  the  various  holdings  of  the 
former  company. 

During  January  the  Lake  Shore  mine 
in  Kirkland  treated  1,674  tons,  and  re- 
covered $37,.375,  or  an  average  of 
$22.34  a  ton.  The  broken  ore  reserves 
amount  to  18,702  of  an  average  value 
of  $23.37  per  ton. 

The  Wright-Hargraves  mill  is  prac- 
tically ready  to  start,  but  on  account 
of  the  uncertain  power  situation  it  has 
been  decided  not  to  begin  operations 
until  spring,  when  it  is  expected  that 
the  freshets  will  provide  a  surplus  of 
power. 

Port  Arthur — The  Atikokan  iron 
mine,  130  miles  west  of  Port  Arthur, 
Ont.,  has  been  purchiiscd  by  Clement  K. 
Quinn,  of  Duluth,  from  the  National 
Trust  Co.,  trustee  for  the  bondholders, 
for  $1,500,000.  The  City  Council  of 
Port  Arthur,  which  had  invested  $200,- 
000  to  assist  the  establishment  of  n 
blast  furnace  in  the  city  to  be  supplied 
with  ore  from  the  mine,  has  ratifieil  the 
deal,  consent  of  the  other  bondholders 
having  previously  been  obtained.  The 
city  receives  the  amount  of  $150,000 
inve."»tpd  in  the  mine  im<l  it  is  reported 
that  it  also  retains  nn  interest  in  the 
blast  furnace. 


Quebec 

New    Black    Lake    .Asbestos   &    Chrome 
Co.  Board  Elected 

Black  Lake— The  fight  for  control  of 
the  Black  Lake  Asbestos  &  Chrome  Co., 
Ltd.,  was  decided  at  the  annual  meet- 
ing held  in  Toronto  March  2  by  the 
election  of  a  board  of  directors  nomi- 
nated by  J.  A.  Jacobs,  of  Montreal,  in- 
cluding the  following:  Jacob  A.  Jacobs, 
Montreal;  Maurice  Amado  and  Leon 
Schinasi,  New  York;  and  W.  G.  Ross 
and  John  W.  Cook,  Montreal.  The  an- 
nual report  for  1920  showed  a  profit 
from  operations  of  $161,097,  as  against 
$155,129  for  the  preceding  year,  and 
after  payments  for  interest  and  allow- 
ance for  depreciation  there  was  a  sur- 
plus of  $1,510  as  compared  with  a  deficit 
of  $4,975.  Notice  was  received  of  an 
application  by  bondholders  for  the  wind- 
ing up  of  the  company. 

CALIFORNIA 

Carson   Hill   Gold   Finds   Excellent   Ore 

in  Morgan  Mine — Placer  and  Drift 

Mining   More    Active 

San  Francisco — Gold  dredge  castings 
have  dropped  a  cent  per  pound,  a  re- 
cession of  approximately  5  per  cent. 
Other  mining  supplies  are  dropping  in 
price  somewhat  but  when  price  drops 
are  reduced  to  a  per  ton  basis  there  is 
but  litttle  decrease  in  the  per  ton  cost, 
which  still  remains  high.  There  is  a 
noticeable  increase  in  placer  and  drift 
mining  activities.  This  is  due  to  a 
more  abundant  water  supply  in  the 
case  of  hydraulic  and  placer  properties, 
and  in  the  case  of  drift  mining  to  a 
keener  realization  of  opportunities  in 
this  kind  of  mining. 

Jackson — Continued  progress  is  be- 
ing made  in  unwatering  the  Argonaut 
and  Kennedy  mines.  Central  Eureka 
at  Sutter  Creek  is  operating  steadily. 
Fremont  Consolidated,  near  Drytown, 
is  reported  to  have  almost  completed 
mill  repairs.  The  Elephant  hydraulic 
mine  near  Volcano  is  in  operation. 

John.sville  —  The  Plumas  Eureka  is 
reported  to  be  about  to  resume  opera- 
tions on  an  extensive  scale. 

Plymouth — The  main  shaft  of  the 
Plymouth  Consolidated  has  reached  a 
depth  of  3,235  ft.,  at  which  point  a  sta- 
tion is  being  cut.  The  orebody  on  this 
level  will  be  ready  for  sloping  by  the 
time  the  station  and  pocket  are  com- 
pleted. A  winze  was  sunk  from  the 
3,050  level  on  the  orebody  to  the  3,235 
level,  from  which  point  development 
both  north  and  south  is  in  progress  in 
a  vein  which,  as  far  ns  it  has  been 
exposed,  is  over  13.5  ft.  wide  and  car- 
ries excellent  ore.  The  shaft  will  be 
carried  down  to  3,400  ft.  as  raiiidly  as 
possible.  Shaft  sinking  will  be  con- 
tinued without  interruption  for  the  en- 
tire year.  The  output  for  January  was 
$56,000,  but  owing  to  excessive  costs 
and  the  largo  amount  of  development 
\v(irk  very  little  profit  is  shown. 

MclonoN  — Recent  development  on  the 
1,750  level  in  the  Morgan  mine  of  the 
Cnrson  Hill  Gold  Mines  group  has  dis- 
closed ore  of  commercial   grade,  which 


if  it  continues  wll  mark  one  of  the 
most  important  developments  in  the 
history  of  the  mine.  The  two  new  ore 
shoots  recently  developed  on  the  1,600 
level  are  of  great  importance  to  the 
company's  future.  The  north  shoot  is 
several  hundred  feet  north  of  anything 
yet  discovered.  Other  development 
openings  continue  satisfactory.  In  the 
mill  the  additional  ten  stamps  have 
been  completed.  At  present  twenty- 
five  stamps  are  in  operation  and  five 
are  held  in  reserve.  On  Feb.  24  the 
tonnage  crushed  by  25  stamps  totaled 
502  tons,  or  better  than  20  tons  per 
stamp  per  day. 

Red  Mountain — The  W.  K.  Minerals 
Co.  is  developing  a  magnesite  deposit 
at  Red  Mountain  in  Stanislaus  County. 
The  present  plans  of  the  company, 
which  is  headed  by  G.  C.  Williams,  with 
M.  W.  Kirk  as  manager,  include  market- 
ing high-grade  magnesite.  The  deposit 
is  in  vein  form  and  the  mineral  amor- 
phous magnesite  of  high  purity.  There 
is  an  active  demand  for  magnesite  of 
this  grade  from  electrical  and  chemical 
companies.  Operation  is  expected  to 
start  early  in  April.  The  magnesite 
will  he  hauled  by  automobiles  twenty- 
five  miles  to  Patterson,  on  the  South- 
ern Pacific. 

NEVADA 

Brougher  Divide  Levies  2-Cent  Assess- 
ment To  Finance  Deeper  Development 
— Elkora  Making  Notable  Gold 
Production 

Reno — Reports  from  the  Peavine  dis- 
trict, near  Reno,  state  that  the  ledge 
recently  encountered  on  the  300  level 
of  the  Standard  Metals  has  widened  to 
10  ft.,  and  the  entire  width  is  shipping 
grade. 

Jarbidge — The  Elkora  mine,  at  Jar- 
bidge,  operated  by  the  Guggenheim 
interests,  is  said  to  be  producing  at  the 
rate  of  $175,000  per  month  in  gold. 
This  mine  was  the  second  largest  pro- 
ducer of  gold  in  Nevada  in  1920,  the 
Nevada  Consolidated  Copper  Co.  at  Ely 
being  first. 

Virginia  City — On  the  Comstock  the 
Con.  Virginia  shipped  444  tons  of  $21 
ore  last  week.  Mine  conditions  are 
stated  to  be  excellent.  In  the  Ophir 
values  in  the  Hardy  vein  on  the  2.000 
level  are  improving,  and  the  face  of  the 
drifts  shows  6  ft.  of  $45  ore  with  no 
walls    in    sight. 

Tonopah — In  the  Tonopah  district 
bullion  shipments,  representing  the  first 
two  weeks'  operations  in  February,  are 
as  follows:  Tonopah  Belmont,  $105,000; 
West  K.nd,  $52,000;  Tonopah  Extension, 
$50,000;  and  Tonopah  Mining.  $12,000. 
The  Tonopah  Extension  has  declared  a 
5-cfnt  dividend  payable  .April  1.  Daily 
ore  shipments  of  this  mine  have  been 
increased  26  tons  to  300  tons  per  day. 
West  End  profits  for  Jiinunry  are  an- 
nounced as  $54,419.65,  coming  from 
5,716  tons  of  West  End  ore  and  405 
tons  of  Jim  Butler  lease  ore. 

Divide — No  favorable  news  concern- 
ing conditions  on  the  800  and  1,000 
levels  of  the  Tonopah  Divide  has  been 
reported.    A  raise  is  being  driven  from 
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the  1,000  to  the  800  level  for  ventila- 
tion, the  heat  at  present  being  a  de- 
terrent factor. 

In  spite  of  unfavorable  results  as  a 
v^fhole  in  the  Divide  district  during  the 
last  year  many  companies  are  operat- 
ing and  chances  for  the  discovery  of 
new  orebodies  in  1921  are  better  than 
in  1920.  Surface  work  and  shaft  sink- 
ing have  been  completed  and  future 
work  will  be  crosscutting  and  drifting. 
The  Brougher  Divide  has  levied  an  as- 
sessment of  2c.  per  share  to  finance 
deeper  development  to  the  elevation  of 
the  1.000  level  of  the  Tonopah  Divide. 
At  718  ft.  depth  a  narrow  width  of  good 
ore  has  been  encountered  on  which  drift- 
ing is  being  done. 

The  northerly  and  southerly  cross- 
cuts on  the  900  level  of  the  Kernick 
Divide  are  making  good  progress.  This 
is  important  work  for  the  entire  west- 
ern portion  of  the  district. 

Manhattan  —  The  Mammoth  shaft, 
now  100  ft.  deep,  and  originally  sunk 
at  a  point  where  high-grade  ore  showed 
on  the  surface,  is  to  be  sunk  an  addi- 
tional 50  ft.  and  a  drift  run  northerly 
to  intersect  projections  of  important 
surface  showings. 

Eureka — In  the  Eureka  district  the 
Eureka  Nevada  is  driving  a  tunnel  into 
Prospect  Mountain  to  open  up  ore- 
bodies  at  depth  and  facilitate  ore  han- 
dling. The  tunnel  is  now  in  1,000  ft. 
and  several  promising  shoots  of  ore 
have  been  found.  The  Eureka  Holly 
has  4  ft.  of  good  ore  on  the  400  level. 
The  crushing  plant  of  this  company's 
new  mill  is  being  given  a  preliminary 
tryout. 

Goldfield— At  Goldfield  18  in.  of  high- 
j.'rade  ore  has  been  discovered  in  a  raise 
below  the  266  level  of  the  Great  Bend, 
2J  in.  assaying  $11,000  per  ton.  Eight 
lease  blocks  are  being  worked  in  the 
Florence  with  fair  results.  High-grade 
ore  has  been  opened  up  on  the  500 
level  of  the  Cracker  Jack  in  what  may 
prove  to  be  a  spur  vein  from  the  hang- 
ing wall  side  of  the  Little  Florence 
vein.  Many  lessees  are  working 
profitably  in  the  mines  of  the  Gold- 
field  Consolidated. 

The  shaft  of  the  Goldfield  Deep  Mines 
Cu.  has  reached  a  depth  of  180  ft. 
More  rapid  progress  will  be  made  after 
March  1,  when  two  shifts  instead  of 
one  will  be  employed.  The  present  ob- 
jective is  2,400  ft.,  or  650  ft.  deeper 
fhan  the  Merger  shaft,  which  is  the 
deepest  shaft  in  the  Goldfield  district. 

Johnnie — Drifting  and  stoping  is  well 
under  way  at  the  Eureka  Johnnif.  The 
hoisting  plant  has  l)fon  enlarged  and 
the  two-stamp  mill  i.'^  now  running  on 
cu.stom  and  Eureka-Johnnic  ore.  The 
treatment  is  plain  amalgamation,  as 
the  gold  i.s  very  free  and  coarse. 
Charles  Labbe  is  in  charge.  A  road  is 
to  btr  built  to  Death  Valley  Junction 
before  the  hot  weather  sets  in.  This 
will  bring  the  district  20  miles  closer 
to  the  T.  &  T.  R.R. 

The  Congress  claims  have  been  leased 
to  A.  N.  Coe,  who  is  taking  out  ore 
averaging  $20.  This  is  about  2  ft.  wide 
in  an  open  cut  off  the  main  vein.   Wede- 


kind  is  pushing  ahead  development 
work  on  his  group  of  claims  and  is 
taking  out  ore  for  an  extensive  mill 
test. 

Mina — The  accompanying  cut  shows 
the  flow  sheet  of  the  new  mill  of  the 
Simon  Silver-Lead  Mines  Co.  Construc- 
tion work  is  60  per  cent  completed  and 
90  per  cent  of  all  machinery  and  ma- 
terials is  on  the  ground. 

UTAH 

Ophir  Silver  Mines  Tunnel  Reported  to 
Have  Cut  Buckhorn  Fissure 
Mi'ford — At  the  Leonora  considerable 
mineralization  is  reported  in  a  drift  on  acres  of  land  three  miles  east  of  Perry, 
the  325  level  following  an  east-west  Utah,  the  question  at  issue  being 
fissure.  Mineralization  shows  over  three  whether  the  land  was  known  to  be 
feet,  and  of  this,  although  as  yet  no  mineral  bearing  or  not  at  the  time  of 
assays    have    been 


showings  of  ore.  The  Honest,  a  new 
mine,  is  being  opened,  and  is  reported 
to  have  good  ore.  The  Thompson  mine 
is  being  unwatered.  Ore  of  good  grade 
is  reported  to  have  been  opened  in  the 
old  Leeds  mine.  The  ore  at  this  camp 
occurs  in  relatively  flat  dipping  sand- 
stone beds,  sometimes  in  the  vicinity 
of  porphyry  dikes,  but  extending  some 
distances  from  them. 

Perry — Suit  has  been  brought  by  the 
field  service  of  the  U.  S.  Land  Office 
against  J.  M.  White,  J.  M.  Dalton, 
Ephraim  White,  Brigham  Mebeker  and 
C.  N.  Butler  to  cancel  the  patent  on  80 
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taken,  one  foot  is 
thought  to  be  ship- 
ping ore.  The  drift 
is  only  a  short  dis- 
tance from  its  ob- 
jective, the  inter- 
section with  a 
north-south  fissure. 

Eureka  —  Ore 
shipments  from  the 
Tintic  district  for 
the  week  ended 
Feb.  26  amounted 
to  178  cars  as  com- 
pared with  155 
cars  the  week  pre- 
ceding. Shippers 
were:  Tintic  Stand- 
ard, 57  cars;  Chief 
Consolidated,  41; 
Dragon,  19;  Ii-on 
King,  17;  Eagle  & 
Blue  Bell,  14;  Iron 
Blossom,  11;  Vic- 
toria, 8;  Centen- 
nial -  Eureka,  3; 
Gemini,  3;  Grand 
Central,  3;  Eureka 
Hill,  1;  and  Mam- 
moth, 1. 

Ophir — It  is  re- 
ported that  the 
tunnel  at  the  Ophir 
Silver  Mines  has 
cut  the  Buckhorn 
fissure,  which  at 
the  point  cut  is 
several  feet  thick, 
with  heavily  min- 
eralized streaks 
in  the  limestone. 

Park  City — Shipments  for  the  week     entry.      The    government   charges    that 
ended   Feb.  26  amounted  to   1,818  tons     the  defendants  made  application  for  the 
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of  ore  and  concentrates.  Ontario  ship- 
ped .S60  tons;  Judge  allied  companies, 
938;  Silver  King  Coalition,  460;  and 
Maildriver,  60. 

Leeds  (near  St.  George).— The  re- 
newed activity  at  the  old  camp  of 
Silver  Reef  continues.  Large  tonnages 
of  tailings  were  loft  by  earlier  oper- 
ators, and  these  are  to  be  made  avail- 
able with  modern  methods.  Mills  are 
to  be  built  to  treat  this  ore,  and  a 
good  profit  is  expected.  Only  the  richer 
ore  was  milled  or  marketed  years  ago. 
Some  development  is  also  being  done. 
The  Silver  Reef  Consolidated  has  good 


land  under  the  homestead  act,  claim- 
ing that  to  their  knowledge  the  land 
contained  no  mineral  deposits.  The 
further  charge  is  ma<ie  that  Butler  in 
1898  filed  a  mineral  claim  on  the  land, 
protesting  the  homestead  right  of  the 
other  three  men,  and  a  record  of  agree- 
ment between  Butler  and  them  to  with- 
draw his  protest  upon  promise  of  a 
half  interest  in  the  tract  is  cited  by 
the  government  as  proof  that  Dalton, 
Nebeker,  and  White  knew  the  land  to 
contain  mineral.  It  is  contended  that 
the  land  now  has  a  working  mine,  which 
is   producing  $40  gold   ore. 
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COLORADO 

Kokomo  Company   and  Colorado   Silver 
Mines  Co.  Plan  Small  Mills 

Aspen — Development  in  the  Park 
tunnel  has  opened  a  4-ft.  vein  of  good 
silver  ore,  the  important  mineral  being 
polybasite.  Selected  streaks  assay 
above  200  oz.  silver  a  ton.  The  Park 
tunnel  has  a  total  length  of  2,900  ft. 
and  is  being  advanced  to  cut  the  Last 
Dollar  vein.  A  raise  will  be  driven  to 
connect  with  workings  above  the  tun- 
nel level,  and  tributary  to  the  Jenny 
Lind  tunnel. 

Plans  have  been  made  to  continue 
development  at  the  Hurricane  during 
the  spring.  Operations  were  suspended 
in  the  shaft  workings  on  account  of 
water,  but  the  lower  tunnel  will  be 
advanced  to  drain  the  upper  workings 
to   permit  further  development. 

Kokomo — The  Kokomo  Mining  Co.  is 
developing  the  Pearl  Consolidated  prop- 
erty through  the  Pearl  tunnel.  A  raise 
18  ft.  above  the  tunnel  level  has  cut  a 
9-ft.  vein  of  ore  which  has  been  opened 
by  a  drift  for  about  2.5  ft.  Average 
samples  assay  $2  gold,  15  oz.  silver  and 
3  per  cent  lead.  Selected  streaks  assay 
over  60  oz.  silver  per  ton.  Erection  of 
a  mill  is  being  considered. 

Romley — The  Colorado  Silver  Mines 
Co.  is  developing  its  property  on 
Shavano  Mountain,  and  trial  shipments 
have  been  made  to  the  Ohio  &  Colorado 
smelter  at  Salida.  Sorted  ore  averages 
about  .50  oz.  silver  a  ton,  plus  small 
values  in  gold,  silver,  copper  and  lead. 
Milling  ore  averages  15  oz.  a  ton. 
Erection  of  a  small  concentrator  is 
under  consideration. 

Central  City — The  Cornucopia  Leas- 
ing, Mining  &  Milling  Co.  is  connect- 
ing its  workings  with  the  Reform  shaft. 
Considerable  milling  ore  has  been 
opened  and  the  company  plans  the 
erection  of  a  concentrator  in  the  near 
future.     John  Havens  is  president. 

Victor — The  Edna  F'orrest  Mining 
&  Milling  Co.  is  developing  the  prop- 
erties of  the  Dante  Gold  Mining  Co. 
and  the  Gold  Sovereign  Mining  &  Tun- 
nel Co.  under  lease  below  the  tenth 
level.  The  new  crosscut  on  the  twelfth 
level  of  the  Gold  Sovereign  has  been 
advanced  100  ft.  and  will  be  continued 
to  connect  with  the  main  shaft  of  the 
Dante. 

Idaho  Springs — The  Gem  Mines  Co. 
will  remodel  the  recently  acquired  mill 
at  the  Ncwhouse  tunnel,  at  a  cost  of 
about  1.50,000.  The  new  plant  will  have 
II  cupacity  of  200  tons  per  day.  The 
company  proposes  also  to  expend  about 
$7.5,000  in  development  work.  In  order 
to  stimulate  activity  in  the  tunnel,  the 
transportation  charges  have  been  re- 
duced .50  per  cent.  As  a  result  of  this 
reduction,  flevelopment  has  been  re- 
sumed in  the  Kansas  and  Concrete 
properties.  The  Maztia  vein  has  been 
opened  on  the  l,(i00-fl.  level  in  the 
fnce   of   the    east    drift. 

The  Amherst  .Mining  Co.  plans  to 
sink  its  shaft  on  the  Mampton  property 
nn  additional  20(t  ft.  .A  new  pump  will 
lie  iiiMtalled. 


Cripple  Creek — The  output  of  the 
Cripple  Creek  district  during  January 
is  estimated  as  follows:  15,000  tons  to 
Golden  Cycle  mill.  17,556  tons  to  Port- 
land mill,  and  2,000  tons  to  snieltei-s: 
total,  34,556  tons.  The  average  assay 
value  per  ton  was  $12.25,  and  the  total 
assay  value  was  $422,610. 

NEW  MEXICO 

C.   &    A.   Organizes   Co-operative   Mer- 
cantile Store  at  85  Mine 

Lordsburg — The  85  Co-operative  Mer- 
cantile Co.  has  been  organized  at  the 
85  Mine  branch  of  the  Calumet  &  Ari- 
zona Mining  Co.  The  authorized  capi- 
tal is  .?50,000  divided  into  500  shares 
of  a  par  value  of  $100  each.  The  board 
of  directors  for  the  first  three  months 
will  be  as  follows:  Karl  I.  Mohler, 
general  manager  of  the  85  Mine,  stat- 
utory agent;  J.  C.  B.  Amos,  John  B. 
Rawlings,  B.  H.  Cross,  mine  foreman, 
and  J.  H.  Clark,  master  mechanic.  The 
store  will  be  operated  on  the  same  plan 
as  the  co-operative  store  of  the  samo 
company  at  Ajo,  Ariz.,  which  has  paid 
regular  annual  dividends  of  15  per  cent 
to  the  employees  who  participated. 

Messrs.  Ves  Chase  and  Robert  Rey- 
nolds have  bought  the  half  interest  held 
by  Frank  Weldon  in  the  Nelly  Gray  mine 
which  joins  the  Bonney  mine  on  the 
north.  This  gives  Chase  and  Reynolds 
a  fi\e-si.\th  interest  in  the  property. 
Negotiations  are  now  under  way  for  a 
lease  on  the  mine  which  has  produced 
high-grade  copper-silver  ores.  The  Co- 
operative company  has  shipped  a  car  of 
high-grade  lead-silver  ore  to  the  El 
Paso  smelter.  A  50-hp.  gas  engine 
has  been  purchased  from  the  Monte 
Rico   Mining   Co. 

The  Co-operative  Mining  Co.  has 
opened  a  strong  vein  of  lead-silver  ore 
on  the  300  level.  Ore  is  being  hauled 
to  the  loading  platform  for  shipment 
to  the  El  Paso  smelter.  E.  H.  Walters 
is  general  manager. 

Silver  City — AiTangements  have  been 
made  whereby  the  Silver  City  water- 
works will  pump  water  for  domestic 
purposes  from  the  main  shaft  of  the 
Silvei-  Spot  mine  on  Boston  Hill. 
Drought  caused  a  serious  shortage  of 
water  last  year.  An  electric  pump  of 
200  gal.  per  minute  capacity  will  be  in- 
stalled. Development  will  be  continued 
in  shaft  No.  2. 

Columbus — Development  at  the  Home- 
stake  has  reached  a  depth  of  150  ft., 
with  ore  showing  on  all  sides  which  is 
said  to  average  20  per  cent  lead,  14  oz. 
silviM-  and    18  per  cent  zinc. 

Sulphide  ore  has  been  struck  at  70 
ft,  m  the  Edwards  shaft,  ami  at  35  ft. 
in  the  Lackland  shaft.  Work  upon  the 
Riimaho  Mining  Co.'s  property  will  be 
continued. 

Santa  Fe — The  V.  S.  District  Court 
dismissed  the  entire  proceedings  brought 
liy  West  Virginia  stockholders  against 
Lawrence  Boyd,  president,  and  the 
.Monte  Rico  Mining  Co.,  of  Lordsburg, 
N.  M.  This  was  a  suit  to  wrest  the 
tontrol  of  the  cmnpnny  from  Mr.  Boyd, 
owner  of  the  controlling  interest,  and 
was   instituted   four  years  ago. 


ARIZONA 

Delta     Mine    in     Hassayampa     District 
L'nder  Development 

Skull  Valley — Development  work  con- 
tinues at  the  J.  &  J.  mine.  A  carload 
of  machinery  has  been  received  recently. 
Venezia  —  The  lessees  at  the  Mc- 
Masters  mine  have  produced  two  cars 
of  ore  assaying  over  130  oz.  silver  to 
the  ton.  As  weather  permits,  ship- 
ments will  be  increased.  A  large 
quantity  of  ore  is  ready  for  shipment. 
At  the  Bodie  mine  preparations  are 
being  made  to  resume  shaft  sinking. 
Some  shipments  of  ore  are  being  made. 
The  Turkey  Silver  Mining  Co.,  which 
recently  purchased  the  Cutter  mine  on 
Turkey  Creek,  has  begun  operations,  ac- 
cording to  Edward  Weaver  and  H.  J. 
Peterson. 

Wickenburg  —  After  long  idleness 
the  Eva  Consolidated  Mining  &  Leasing 
Co.'s  properties  are  to  be  reopened.  The 
Magwood  Copper  Mines  Co.  has  taken 
over  the  property  and  will  develop  it 
under  the  direction  of  Kirby  Thomas,  of 
New  York.  The  company  is  being 
financed  through  the  Standard  Secu- 
rities Co.,  of  New  York.  The  Consoli- 
dated Vanadium  Co.  is  overhauling  its 
milling  equipment. 

Prescott — The  Delta  mine,  formerly 
the  Atkin,  near  the  Big  Pine  property 
in  the  Hassayampa  district,  is  beina- 
developed  by  C.  E.  Anderson  and  A.  0. 
Egbert,  of  California.  The  property 
at  one  time  produced  high-grade  silver 
ore  when  operated  by  John  Schaffer, 
postmaster  at  Groom  Creek.  Then  the 
ore  was  shipped  via  Ash  Fork  to  Pueblo, 
Col.  The  new  operators  are  deepening 
the  shaft  and  are  drifting  on  the  100 
level.  The  Dos  Oris  company  is  drift- 
ing on  the  160  level  from  the  Buzzard 
shaft.  The  orebody  is  over  7  ft.  w^ide 
at  this  point,  of  which  18  in.  is  high- 
grade,  carrying  275  oz.  of  silver  and  $14 
in  gold.  Shipments  are  being  made  to 
Hayden.  The  company  plans  to  de- 
velop the  orebody  to  the  210  level  and 
to  install   a   mill. 

.At  the  Ruby  Silver  mine  a  contract 
l-.as  been  let  for  an  additional  150  ft. 
in  the  upper  tunnel.  The  raise  from  the 
lower  to  the  upper  tunnel  will  be  carried 
to  the  surface  and  used  as  a  working 
shaft. 

Yuma — A  large  body  of  tungsten  ore 
has  been  located  in  the  Fortune  Range 
about  three  miles  from  Blaisdell  by 
Herbert  Connor  and  G.  A.  Rodenbaugh. 

Winkolman  —  The  outlook  seems 
favorable  for  considerable  activity  in 
the  old  Saddle  Mountain  district  which 
was  abandoned  during  the  rush  to  the 
Christnms  field  when  that  part  of  the 
reservation  was  opened  some  years  ago. 
After  many  delays  the  Little  Treasure 
negotiations  are  completed  and  active 
work  has  been  begun.  Mr.  Chittenden, 
a  pioneer  in  the  district  and  the  le.iding 
figure  in  the  efforts  to  open  thi-  reserva- 
tion to  mining  around  the  Christmas 
mine,  has  taken  over  the  old  Saddle 
Mountaii\  Mining  Co.'s  properties  under 
bond  and  lease  and  is  shipping  high- 
grade   silver   ores. 
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IDAHO 

Coeur  d'Alene   District 

Hypotheek  Crosscut  Cuts  Vein  on  500 

Level — West    Sunset    Develops 

Important  Ore 

Wallace — The  crosscut  on  the  Hypo- 
theek has  intersected  the  vein  west  of 
the  shaft  at  a  depth  of  500  ft.  and  cor- 
responding to  a  depth  of  400  ft.  below 
the  collar.  The  company  has  developed 
the  property  by  shaft  to  a  depth  of 
1,100  ft.  Much  commercial  ore  was 
found  on  various  levels  down  to  the  900, 
but  on  the  lowest  level  little  ore  was 
found.  Two  parallel  veins  north  and 
south  are  in  evidence  on  the  surface 
and  diamond  drilling  from  the  shaft 
shows  both  to  carry  lead-silver  ore. 
The  co'.irse  of  these  veins  indicates  that 
they  unite  about  1,500  ft.  west  of  the 
shaft. 

The  West  Sunset  Mining  Co.,  which 
has  extended  the  drift  on  the  1,000  level 
of  the  Sunset  mine  into  its  property 
joining  on  the  west,  has  about  4  ft.  of 
high-grade  lead-silver  ore  in  the  face. 
When  the  drift  was  started  there  was 
only  about  10  in.  of  ore.  The  drift  is 
now  well  within  the  West  Sunset 
ground,  formerly  known  as  the  Port- 
land. The  Sunset  mine  is  owned  by 
Senator  W.  A.  Clark,  of  Butte,  and  the 
success  of  the  West  Sunset  in  developing 
an  important  orebody  may  induce  him 
to  resume  operations  of  the  Sunset.  He 
suspended  work  some  three  years  ago, 
after  having  sunk  1,000  ft.  and  opened 
levels  every  200  ft.  without  satisfactory 
results. 

Murray — The  Bear  Creek  Mining  Co. 
is  planning  to  install  electric  power  and 
make  other  important  improvements 
with  the  view  to  placing  the  property 
on  a  profit-earning  basis.  A  stockhold- 
ers' meeting  will  be  held  on  March  22 
to  act  upon  the  proposition  to  increase 
the  capital  stock  of  the  company  from 
1,000,000  to  1,500,000  shares,  the  addi- 
tional stock  to  be  sold  to  provide  funds 
to  carry  out  the  improvement  plan. 
Electric  power  will  be  obtained  from 
the  Washington  Water  Power  Co.  and 
necessitate  construction  of  a  4-mile 
transmission  line. 

MONTANA 

Taxation    Bill    Passes    Lower    House    at 
Helena 

Helena — An  administrative  measure 
providing  for  an  additional  tax  of  IJ 
per  cent  of  the  net  proceeds  of  metal 
mines  of  Montana  has  passed  the  lower 
house  of  the  Legislature  at  Helena, 
but  its  passage  in  the  Senate  is  con- 
sidered doubtful.  A  bill  proposing  an 
additional  tax  on  hydro-electric  plants 
in  the  state  was  defeated. 

ILLINOIS 

I'luorspar   Mines   Close  Owing   to   F'oor 
KuHinesH 

Elizabethtown — The  Fairview  P'luor- 
spar  &  Lead  Co.,  operating  the  fluor- 
spar and  lead  mines  at  Fairview,  111., 
closed  all  mines  on  Feb.  14,  laying  off 
upwards    of    150    men.     W.    C.    Bohn, 


general  manager,  stated  that  the  steel 
industry  had  slackened  in  production 
and  that  there  was  no  market  for 
fluorspar.  He  also  said  that  the  mines 
would  be  reopened  when  business  justi- 
fied  it. 

The  Rosiclare  Mines  discharged  part 
of  its  force  over  a  week  ago,  retaining 
some   on   repair   work. 

The  Pell  Mining  Co.  has  also  closed 
down. 

Cave-in-Roc'k  —  The  Cave  -  in  -  Rock 
Fluorspar  Co.,  has  closed  its  mine  at 
Cave-in-Rock,  because  of  lack  of  mar- 
ket. One  man  was  hurt  recently  at 
the  company's  Baldwin  mine  by  step- 
ping under  a  bucket  that  was  being 
lowered  in  the  shaft. 

SOUTH  DAKOTA 

Golden   Crest   Consolidated   Mining   Co. 
Incorporated 

Deadwood — Articles  of  incorporation 
have  been  filed  with  the  Secretary  of 
State  at  Pierre  for  the  Golden  Crest 
Consolidated  Mining  Co.,  of  Deadwood, 
with  a  capital  of  $1,000,000.  This  prop- 
erty, which  is  situated  about  six  miles 
southeast  from  Deadwood,  was  pur- 
chased late  last  fall  by  James  D. 
Hardin  and  associates. 

MICHIGAN 

Marquette  Range 

Cleveland-Cliffs     To     Close     Salisbury 
.Mine  at  Ishpeming 

Ishpeniing — The  Cleveland-Cliffs  Iron 
Co.  has  announced  that  it  will  close  its 
Salisbury  mine,  in  this  city,  and  that 
its  Holmes  mine  and  North  Lake  mines 
will  be  operated  five  days  a  week  until 
further  notice,  the  order  to  go  into 
effect  immediately.  The  closing  of  the 
Salisbury  will  let  out  125  men,  among 
the  best  miners  in  this  disti-ict,  all  be- 
ing old  employees  of  the  company.  The 
large  investment  in  ores  now  in  stock 
and  unsold,  and  the  uncertainty  of  the 
market  are  reasons  for  the  curtailment. 

The  mines  of  the  Oliver  company,  the 
mining  subsidiary  of  the  Steel  Corpora- 
tion, are  wcirking  their  usual  forces  at 
the  old  rate  of  wages.  No  reductions 
have  as  yet  been  announced. 

The  Beaverboard  company  has  closed 
down  its  rock-crushing  plant,  presum- 
ably from  lack  of  orders.  The  com- 
pany is  seeking  to  place  $20,000,000 
bonds  to  finance  its  operations  in  the 
various  fields  in  which  it  is  busy.  About 
seventy  men  have  been  let  go. 

MINNESOTA 

Mesabi  Range 

Shenango    Furnace    Co.    Closes    Webb 
Mine    Down 

Hibbing — The  Utica  mine  of  the  Pick- 
ands  Mather  Co.  has  been  placed  on  a 
basis  of  four  days  a  week.  A  tem- 
porary curtailment  of  pioduction  be- 
cause of  a  decreased  demand  for  ore  at 
the  lower  ports  was  given  as  the  cause. 

The  Webb  mine,  a  property  of  the 
Shennngo  Furnace  Cx).,  closed  down 
last  week  indefinitely.  About  150  men 
were  thrown  out  of  employment. 


TEXAS 

Freeport  Sulphur  Co.  Operating  at 

One-Third  Capacity 

Freeport — The  Freeport  Sulphur  Co. 
has  shut  down  units  A,  B  and  C  of  its 
plant  at  the  sulphur  mine,  and  is  oper- 
ating unit  D  only,  or  at  the  rate  of 
about  one-third  of  total  capacity.  It 
is  stated  that  the  company  will  start 
at  once  to  build  a  plant  for  the  extract- 
ing of  asphalt  from  Mexican  crude  oil. 
This  company  produces  its  own  supply 
of  fuel  oil  in  Mexico,  and  has  for  some 
time  successfully  operated  a  topping 
plant  at  Freeport  for  the  extraction  of 
gasoline  from  this  oil. 

Chronology  of  Mining 
February,  1921 

Feb.  1 — Further  cuts  in  wages  be- 
came effective  in  numerous  camps 
throughout  the  country — Northern  Pa- 
cific, Great  Northern,  and  Oregon- 
Washington  roads  lowered  freight  rates 
on  low-grade  Coeur  d'Alene  ores  to 
Northport,  Wash.  —  Anaconda  Copper 
Mining   Co.   suspended   zinc   operations. 

Feb.  9  —  British  Columbia  section, 
Canadian  Institute  of  Mining  and 
Metallurgy,  opened  annual  meeting  at 
Vancouver,  B.  C. 

Feb.  11 — Idaho  Mining  Association 
met  at  Boise,  Idaho. — Public  legislative 
hearing  held  at  Helena,  Mont.,  on  IJ 
per  cent  tax  on  mining  companies. 

Feb.  12 — Torreon  smelter,  at  Coa- 
huila,  Mex.,  resumed  operations  after 
several  months'  idleness.  —  Republic 
Iron  &  Steel  Co.  ceased  operations  on 
Mesabi  Range. 

Feb.  M— U.  S.  District  Court  at 
Phoenix,  Ariz.,  remanded  to  Superior 
Court  suit  of  Iron  Cap  Mining  against 
Arizona  Commercial  concerning  titles 
in  Globe  district. 

Feb.  15 — Wages  cut  $1  per  day  at 
Oatman,  An?..,  and  75c.  at  Cobalt,  Ont. 
— Colorado  Industrial  Commission  at 
Denver  held  hearing  on  question  of 
wage  reduction  announced  by  mining 
companies. 

Feb.  19— 11.  S.  Mint  at  Philadelphia 
resumed  coinage  of  silver  dollars,  the 
first  put  into  circulation  since  1905. 

Feb.  21 — Minerals  Separation,  Ltd.'s 
supplemental  bill  to  bring  Mineral 
Separation  North  .American  Corpora- 
tion info  suit  against  Miami  Copper, 
argued  at  Wilmington,  Del.,  district 
court. 

Feb.  2 (---Anvil-Palms  and  Newport 
mines  of  Steel  &  Tube  Co.  of  America, 
at  Ironwood,  Mich.,  cut  to  four  days 
per  week. 

Feb.  2fi — British  America  Nickel 
Corporation  closed  mine  and  smelter 
in   Sudbury  district.   Ontario. 

I''eb.  27 — Anaconda  Copper  Mining 
("o.  shut  down  electrolytic  zinc  plant 
at  Great  Falls.  Mont. 

Feb.  28 — Northwest  Mining  Conven- 
tion opened  at  Spokane,  Wash. —  U.  S. 
Supreme  Court  reversed  Utah  Circuit 
Court  of  Appeals  award  of  $570,000 
damages  to  Conkling  Mining  Co.  from 
Silver  King  ('cmlition   Mines  Co. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper.  N.  Y. 

Tin 

Lead 

Zinc 

March 

Electrolytic 

99  Per  Cent 

straits 

N.  T. 

St.  L. 

St.  L. 

3 

12.10 

27.00 

29.00 

4.00 

3.85@4.00 

4.75 

4 

12.10 

26.50 

28.75 

4.00@4.10 

3.83@4.00 

4.75 

5 

12.10 

26.50 

28.75 

4.00@4. 10 

3.85@4.00 

4.80 

12.00 

26.50 

28.50 

4.00@4.10 

3.90@4.C0 

4.80 

8 

11.85@12.00 

26.25 

28.00 

4.n0@4.20 

3.90@4.00 

4.85 

9 

11.75@12.00 

25.75 

27.00 

4.00@4.20  i3.95@4.O0 

4.85 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered" : 
12.3.1.    12.35.    12.35.    12.25,    12.10®  12.25.    and    12'a'12.25c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  Ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes   are  sold  at  a  discount  of  0.125c.   per   lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

.March 

Standard 

Spot 

3  U 

lytic 

Spot 

3  M             Spot 

3  H 

Spot    1     8  If 

3 
4 

\ 
9 

67f 

66} 

66' 

66 
65} 

671 
67} 

66} 
66} 
66 

73 
72 

71 
71 
70 

1541 
153 

iS3' 
150! 
148 

158         18} 
156}        181 

i56}       is} 
154}        18 
151          18} 

19i 
19} 

isi 

18i 

m 

23}     1     24} 
23}         25} 

24}         255 
26}         26} 
26}         265 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  In  pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 


silver 

Mar. 

Sterling 
Exchange 

silver 

Mar. 

i?,'S;liSL    New  York. 
Bxcbanre      Domestic 
OrlKiD 

New  York 
Forelim 
Origin 

London 

New  York 

Domestic 

Origin 

New  York. 
Foreirn 
Origin 

London 

3 
4 

5 

389                99} 

389}           99} 
388}           99} 

54} 
53} 
52} 

31} 
30} 

7 
8 
9 

390 

388} 

387 

99} 
99J 
99} 

541 

53} 
54} 

31} 

3Ii 
3ll 

New  York  quotations  are  aa  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
■terllnc  allver,  925  fine. 


Metal  Markets 

New  York.  .March  9,  1921 
Lead  and  tin  have  been  more  active 
than  usual  during  the  last  week,  but 
copper  and  zinc  have  yet  to  find  in 
evidence  any  consumini;  demand.  The 
post-war  troubles  in  P^urope  have  af- 
fected marketing  conditions  abroad 
nomewhat.  and  international  business 
has  been  even  less  than  usual.  So  far 
no  siprn  of  a  resumption  of  activity  by 
metal-manufarturinjr  Interests  has  ap- 
jieared.  Also,  such  metal  consumers 
continue  indisposed  to  speculate  by  lay- 
ing in  stocks  of  raw  materials  at  cur- 
rent low  prices,  most  of  the  buying  be- 
inK  for  early  use.  (ienerally,  the  reason 
ia  lack  of  money  rather  than  expeotn- 
Uon  that  prices  will  jt"  lower. 


Copper 

A  buyer's  market  is  very  much  in 
evidence,  and  inquiries  are  few  and  far 
between.  The  larpe  producers  are 
holding  aloof  from  the  market,  at  13c. 
delivered,  although  at  least  one  would 
sell  for  prompt  delivery  at  12.75c.  The 
mrt.il  offered  by  certain  custom  and 
trailintr  interests  seems  sufficient  to 
nKire  than  fill  all  orders,  so  that  price 
cuttinjt  is  resorted  to  for  the  purpose  of 
strurinu  such  business  as  may  be  had. 
Some  teniptintr  inquiries  for  larne  lots 
Irom  certain  electrical  and  steel  cor- 
purations  have  stri'njtthened  this  ten- 
dency. One  larKe  interest  is  freely 
otTerinc  prompt  copper  today  for  12o. 
delivered. 

Foreign    demand    is    very    poor,    but 


some  cash  business  has  been  done  in 
England.  The  differential  between 
standard  and  electrolytic  in  London  has 
grown  very  small. 

It  is  evident  that  even  with  the 
present  curtailed  copper  production, 
stocks  are  accumulating.  One  estimate 
we  heard  places  production  at  110,000,- 
000  lb.  per  month,  and  consumption  at 
70,000,000,  thus  leaving  40.000,000  lb. 
monthly  surplus. 

Lead 

The  A.  S.  &  R.  official  price  continues 
at  4c.,  New  York  and  St.  Louis. 

The  firmer  tendency  for  lead  prices, 
v.hich  we  reported  last  week,  caused  a 
scurrying  by  consumers  to  buy  before 
the  price  advanced  further.  In  general, 
the  lots  sold  were  not  large,  but  the 
aggregate  was  very  satisfactorj'.  Most 
of  the  lead  sold  was  for  March  delivery, 
sellers  not  being  disposed  to  offer  much 
metal  for  later  shipment.  The  business 
was  well  distributed,  but  cable  manu- 
facturers seemed  a  little  more  active 
than  usual.  We  are  unable  to  confirm 
the  high  prices  (up  to  4.40c.)  quoted  in 
the  metal  trade  papers,  and  if  such 
prices  can  be  obtained,  they  no  doubt 
repreisent  small  speculative  spot  lots. 
Lead  has  been  freely  offered  for  prompt 
delivery  to  reputable  customers  by  one 
of  the  largest  interests  for  4c.  through- 
out the  week.  A  premium  is  being 
asked  for  chemical  lead,  however,  and 
on  this  brand  we  quote  4.25@4.45c. 
St.  Louis  throughout  the  week.  This 
lead,  of  course,  costs  more  to  make,  in- 
asmuch as  no  silver  is  obtained  in  its 
reduction.  Some  important  curtailments 
in  the  Missouri  and  near-by  lead  dis- 
tricts are  rumored  to  be  impending. 

Zinc 

Due  entirely  to  the  better  sentiment 
in  the  London  market  and  a  rise  of 
over  i'C?  in  the  London  spot  quotation, 
the  market  in  St.  Louis  has  risen  stead- 
ily during  the  week  from  4.7.'>c.  to  4.8.^. 
today.  Domestic  buying  has  been  no 
better,  which  accounts  for  the  relatively 
small  reflection  of  the  London  jump  in 
price.  With  the  German  supply  of 
zinc  temporarily  removed  or  reduced, 
the  gradual  decline  in  zinc  that  has 
been  taking  place  for  weeks  is  arrested. 

Producers  are  at  a  loss  to  ascertain 
whence  an  improvement  in  the  market 
is  to  come.  Present  economic  condi- 
tions have  been  unusually  severe  to 
zinc,  and  the  methods  used  so  far  in 
meeting  the  situation,  such  a.s  curtail- 
ing domestic  production,  have  had  little 
effect  on  prices.  It  is  f^tin-ated  the 
zinc  pro<luction  in  M;n\li  u  .1!  be  un- 
usually low,  not  over  l.\.Mni  to  20,000 
tons,  or  less  than  half  the  late  of  pro- 
duction in  1920. 

High-grade  ziT;>  w,-  •' '  InrinK  the 
week  for  7c.  pci  !1 
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Tin 

With  current  prices  the  lowest  in 
twelve  years,  the  temptation  to  buy  has 
proved  great,  and  a  good  business  was 
done  for  both  prompt  and  forward  de- 
livery, although  it  is  unlikely  that  much 
of  the  tin  will  go  directly  into  consump- 
tion. Electrolytic  has  been  in  good 
demand  at,  or  about  Jc.  less  than,  the 
price  of  Straits.  The  differential  be- 
tween "99  per  cent"  and  Straits  is 
diminishing-  rapidly,  and  is  now  only 
about  £6  in   London. 

Spot  tin  in  London  on  March  1  was 
£158,  instead  of  £152  as  given  last  week. 

Straits  tin  for  future  delivery:  March 
3d,  29.50@30.00c.;  4th,  29.50@30.00c.; 
5th,  29.50@30.00c.;  7th,  28.25@28.75c.; 
8th,  28.25@28.50c.;  9th,  27.50@28.00c. 

Arrivals  of  tin,  in  long  tons:  March 
1st,  Straits,  5;  7th,  Buenos  Aires,  25; 
Straits,  15;  China,  3. 

Silver 

Owing  to  continued  selling  by  China 
and  consequent  weakness  in  the  Indian 
bazaars,  the  price  of  silver  was  forced 
down  to  30id.  in  London  on  March  5. 
On  buying  by  Indian  bazaars  the  mar- 
ket reacted  sharply  to  31  id.  on  the  7th; 
but,  the  demand  being  satisfied,  the 
price  has  since  held  fairly  firm  and 
closes  quiet  at  Slid.,  on  Indian  bazaars 
buying.  Our  local  market  has  followed 
London,  as  there  has  been  no  active 
buying  by  the  China  banks.  Eastern 
exchanges  continue  bearish,  with  large 
stocks  of  silver  on  hand.  Indian  rupee 
exchange  closes  at  Is.  Sftd.  The  news 
from  Mexico  continues  to  confirm  the 
statement  that  production  is  being  cur- 
tailed by  the  low  price  of  silver. 

Mexican  Dollars— March  3d,  42J;  4th, 
41;  .5th.  40i;  7th,  418;  8th,  41;  9th, 
415. 

Gold 

Gold  in  London:  March  3d,  105s.  7d.; 
4th,  105s.  3d.;  7th,  105s.  3d.;  8th,  105s. 
6d.;  9th,  10.5s.  lid. 

Foreign  Exchange 

The  commotion  in  Europe  has,  of 
course,  influenced  exchange  rates  to  a 
certain  degree,  the  tendency  being 
weaker,  with  heavy  liquidation  in  the 
last  day  or  two.  On  Tuesday,  March 
8th,  francs  were  7.03c.;  lire,  3.65c.;  and 
marks,  1.525c.  New  York  funds  in 
Montreal,  141  per  cent  premium. 

Other  Metals 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market,  24@25c. 
per  lb.     Market  quiet. 

Antimony  —  Chinese  and  Japanese 
brands,  r,'..(ip')\c.;  market  quiet.  W.C.C. 
brand,  .">^(ffiGc.  per  lb.  Cooksnn's  "C" 
grade,  spot,  9gc.  Chinese  needle  anti- 
mony, lump,  nominal  at  Aic  per  lb. 
Standard  powdered  needle  antimony 
(200  me.«h),  OiCwirtc  per  lb.  Demand 
light,  with  heavy  supplies  available. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb,0,,  whole- 
sale lots.  7c. 


Bismuth— .$1.50@$1.65  per  lb.,  500- 
Ib.  lots.  London  price  reduced  Feb.  12 
from  12s.  6d.  to  7s.  6d.,  accompanied  by 
a  decline  here. 

Cadmium — Nominal,  $1.40  per  lb.,  in 
1,000-lb.   lots. 

Cobalt— Metal,  $4.50  per  lb.;  black 
oxide,  $3@$3.10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium — Nominal,  $275@$300  per  oz. 
Some  dealers  feel  iridium  is  in  a  strong 
position. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal — Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — Open  market,  $70@$80  per 
troy  oz. 

Palladium — $65   per  oz.     Unchanged. 

Platinum — $70  per  oz.     Steady. 

Quicksilver — Nominally,  $47@$48  per 
75-lb.  flask.  San  Francisco  wires  $46.75. 
Market  dull. 

'Rhodium — $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal — Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CnOa  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  50@55c.  pel  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Manganese  Ore — 35@40c.  per  unit, 
seaport;  chemical^  ore  (Mn02)  $60  per 
gross  ton,  lump;  $70@$75  per  net  ton, 
powdered.     Market  dull. 

Molybdenum  Ore — 85  per  cent  M0S2, 
55@60c.  per  lb.  of  contained  sulphide, 
New  York. 

'Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  40c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Umenite,  52  per  cent 
TiOi,  lh@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiO^,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WOa  and  over,  per  unit 
of  W0:„  $3@$3.25,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining IJ  per  cent  U.,0.  and  5  per  cent 
V,0.  sells  for  $1.50  per  lb.  of  UaO.  and 
75c.  per  lb.  of  VaOt;  ore  containing  2 
per  c(?nt  UaO,  and  5  per  cent  VjO.  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  UaO.  and  V,0«  content  com- 
mands   proportionately    higher    prices. 

Vanadium  Ore — $1.50  per  lb.  of  VjO. 
(guaranteed  minimum  of  18  per  cent 
V:0.),  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 


'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  March  5 — Zinc  blende, 
per  ton,  high,  $24.75;  basis  60  per  cent 
zinc,  premium,  $21;  Prime  Western,  $21 
@$20;  fines  and  slimes,  $17.50@$15; 
calamine  offered  $8,  no  sales.  Average 
settling  price,  all  grades  of  blende, 
$23.03. 

Lead,  high,  $44.50;  basis  80  per  cent 
lead,  settling  $45@$40;  offerings  $35; 
average  settling  price,  all  grades  of 
lead,  $40.73  per  ton. 

Shipments  for  the  week :  Blende, 
4,544;  lead,  850  tons.  Value,  all  ores  the 
week,  $139,380. 

The  zinc  blende  output  of  this  dis- 
trict is  close  to  60  per  cent  of  the  peak 
of  highest  production,  and  retorts  in 
operation  are  reported  at  25  per  cent  of 
full  capacity.  Ore  stocks  have  in- 
creased approximately  20,000  tons  since 
the  first  of  the  year,  indicating  a  weekly 
output  in  excess  of  the  demand  of  nearly 
2,000.  Output  figures  are  estimated 
around  7,000  tons  per  week;  the  pre- 
war demand  was  around  5,000  tons. 
Yet  producers  wonder  why  prices  con- 
tinue to  sag.  Prices  are  practically  on 
a  par  with  the  panic  prices  of  1896. 
Offerings  of  $32  for  lead  last  week 
found  few  sellers.  This  week  offering 
of  $35  is  getting  a  fair  tonnage. 

Platteville,  Wis.,  March  5 — No  market 
for  zinc  and  lead  ore.  Shipments  for 
the  week:  Blende,  722  tons.  Shipments 
for  the  year:  Blende,  7,193;  lead  ore, 
510  tons.  Shipped  during  week  to 
separating  plants,  323  tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60@ 
$75;  cement  stock,  $17.50@$30;  floats, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytcs — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22@$26  in  bags, 
carload  lots;  all  f.o.b.  Kings  Creek, 
S.  C.  Crude,  88  to  94  per  cent,  $23; 
ground  (white),  $35;  ground  (off  color), 
$25(a)$30  per  net  ton,  less  than  carload 
lots,  f.o.b.  New  York.  Crude,  first 
grade,  $10  per  ton,  f.o.b.  cars,  Mis- 
souri; floated,  $28  per  ton  in  bbls.; 
$26.50  per  ton  in  100-lb.  bags;  extra 
charge  for  bags,  f.o.b.  St.  Louis. 

Chalk — English,  extra  light,  5@5ic. 
Domestic  light,  4i(ai5c.;  heavy,  4@4Jc. 
licr  lb.,  all   r.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $8(3) 
$10;  waHho<l,  $10@$12;  powdered,  $15@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $15@ 
$20,  f.o.b.  Virginia  points.  Domestic 
lump,    $IO(?/i$20;     powdered,    $25@$30; 
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imported  lump,  $15@$25,  f.o.b.  Ameri- 
can ports;  powdered,  $35@$45,  f.o.b. 
New   York. 

Feldspar — Crude,  $8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $25  per  ton,  f.o.b. 
Illinois  mines,  and  $25,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
ical  or  enameling  purposes,  $60;  luinp, 
$17.50,  f.o.b.  Heathden,  N.  M.  In  Canada 
85  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
Canadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mines.  De- 
mand very  slack,  with  ample  stocks  on 
hand. 

Fuller's  Earth — $16  per  ton,  carload 
lots,  f.o.b.  mines. 

Graphite — Ceylon  lump,  first  quality, 
8@9c.  per  lb.;  chip,  7c.;  dust,  5ic.  No. 
1  flake,  7c.;  high-grade  amorphous 
crude,  3c. 

Gypsum — Plaster  of  paris  in  carload 
lets  sells  for  $4.25  per  250-Ib.  bbl., 
alongside  dock,  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 
Kaolin — See  China  Clay. 
Limestone — Dolomite,  1@2  man  size, 
«1.60@$1.65;  2@8  in.,  $1.55@$1.65  per 
net  ton,  f.o.b.  Plymouth  Meeting,  Pa.; 
fluxing,  $1.65@$1.75  per  net  ton,  f.o.b. 
Howellville,  Pa. 

Magnesite,  Calcined  —  High  -  grade 
caustic  calcined,  lump  form,  $35@$40 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
.Atlantic   seaboard,   $G0. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2..50@$3;  No.  3,  $3.50@ 
$4;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
$6.50.  Clear  block:  No.  6.  50c.;  No.  5, 
$!.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$0.50;  No.  1,  $8;  Al,  $G.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
?!I0(?($1G0  per  ton  (depending  upon 
quantity);  all  f.o.b.  New  York. 

'Monazite — Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phu.sphate  Kock — Domestic  demand 
weak;  movements  of  stocks  into  con- 
suming channcl.M  reported  slow.  Per 
long  ton,  Florida  port.s:  77  per  cent 
trinilcium  phosphate,  $12;  IT,  per  cent, 
$I1..'')0;  75(«)74  per  cent,  $11;  70  per 
..Mt.  $8.35;  68  per  cent.  $7.85;  68(g)66 
|iir  c-i'nt.  $7.60. 

Pumice  Stone — Imported,  lump,  4(g) 
60r.  per  lb.;  domestic  lump,  6c.; 
ground,  4(n)7c..  nil  f.o.b.  New  York. 

I'yrJtcK — SpaniHh  flne.s,  per  unit,  16c., 
f.i.f.     .Atlniitic     seaport;     furnace     size, 


164c.;  Spanish  lump,  14(a)15c.;  domestic 
fines,   f.o.b.   mines,    Georgia,    12  @  14c. 

Quartz — (Acid  tower)  fist  to  head, 
$10;  li  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sulphur — $18  per  ton  for  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $11@$20  per 
ton;  roofing  grades,  $8.50(5)$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10(a)$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars;  freight  to  New 
York  $5.25  per  ton,  carload  lots;  less 
than  carload  lots,  $9.25.  Imported, 
$35@$40;   Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic — White  arsenic,  9@10c.  per 
lb.  in  carload  lots.  Usual  spring  de- 
mand is  not  being  felt  for  insecticides. 
Supplies  are  plentiful  and  market  is 
dull. 

Sodium  Nitrate — $2.85@$3  per  cwt. 
ex  vessel,  Atlantic  ports.  Market  quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $30  per  ton.  New 
York. 

Potassium  Sulphate — Domestic,  $220 
@$230  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrotitanlum — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium— Per  lb.,  $12(S)$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon.  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon.    14ic.,   f.o.b.   works. 

Ferromanganese — Domestic  76  to  80 
per  cent.  $90(«i$'.)5,  f.o.b.  furnaces;  re- 
sale, $90,  delivered;  English,  $90@$95, 
c.i.f.  .Atlantic  seaports.  Spiegeleisen, 
18@_'0  per  cent,  $35@$40,  f.o.b.  furnace. 

'Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2  per  lb.  of  con- 
tained nietal,  f.o.b.  works. 

Fcrrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $65(a)$60; 
."0  ivr  cent,  $85@$90;  75  per  cent, 
$M5(,Ti$l,")0. 

I'errolungHten — Domestic,  70  to  80 
|iir  cent  W,  50{rP5.5c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
60c. 

Frrrn-uranium — 35  to  50  per  cent  U, 
$7  per  11).  of  U  contained,  f.o.b.  works. 

Ferrnvanadium — Basis  30  to  40  per 
<cnt.  $5  per  lb.  of  V  contained,  plus 
75c. @$2  differentials  and  according  to 
silicon  content,   f.o.b.  work.s. 

Metal  Products 
Copper    .Shcetji — ('urrent    New    York 
list  price,  201(<i^204C.  per  lb.;  wire,  15^ 

151c. 


Lead  Sheets — Full  lead  sheets,  8c.; 
cut  lead  sheets,  8»c.  in  quantity,  mill 
lots. 

Nickel  Silver— 33ic.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
183c.;  sheathing.  17ic.;  rods,  I  to  3  in., 
153c. 

Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 40(3)45  per  cent 
Cr.Os,  $45(rt)$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $80  per  net 
ton.  shipping  point;  arches,  keys, 
wedges,  $85;   splits,  soaps,  $100. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55@$60  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $45@ 
$50. 

Magnesite  Brick — 9-in.  straights,  $90 
@$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick — 9-in.,  per  1,000:  $45@ 
$55  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 

Pittsburgh.    March    8.    1921 

There  have  been  some  cross-currents 
in  steel  prices  in  the  last  week.  Some 
extreme  prices  on  bars,  shapes,  and 
plates  appear  to  have  disappeared,  pre- 
sumably because  there  proved  to  be  no 
prospect  of  their  bringing  out  orders 
large  enough  to  make  extreme  prices 
worth  while.  On  the  other  hand, 
sheets  can  be  had  on  orders  of  ordi- 
nary size  at  $2  a  ton  below  the  previous 
market,  and  at  least  one  large  producer 
has  begun  openly  to  quote  nails  at  $3, 
this  comparing  with  a  special  price  of 
$3.10  quoted  by  some  producers  on  the 
first  break  and  afterward  withdrawn, 
at  least  as  an  open  quotjition. 

The  situation  is  puzzling,  as  it  is 
plain  the  price  decline  is  not  taking 
the  usual  course,  and  there  is  even  a 
thought  in  .some  quarters  that  the 
breach  may  be  repaired. 

.•\  slight  improvement  in  demand  in 
general,  particularly  for  sheets,  is  now 
observed,  and  further  improvement  is 
expected    for   spring. 

Pig  Iron — Foundry  pig  iron  lias  been 
-luoled  freely  at  $26.50,  Valley,  or  50c. 
decline.  Bessemer  remains  nominally 
$27,  Valley.  At  least  one  small  lot  of 
basic  has  sold  at  $23,  but  $25  is  still 
regarded  as  nominally  the  market. 
About  one-fourth  the  merchant  furnace,-* 
in  this  general  district  are  operating, 
ami  they  are  piling  a  large  part  of 
their   make. 

Charcoal  and  Coke 
Charcoal — Willow.  7c.  per  lb   in  bbl»., 

hardwood,  5Jc.   per  lb.,   in   'J50-lb.  bbU. 

Barrel  charge  is  35c.  additional. 
(onnrllHville  —  Furnace.      $4.50(a)$B; 

f ou lid ry ,   $."> (o^ $5..50. 
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Four-Cent  Lead  and  Its  Significance 

Dollar  Price  of  Domestic  Silver  Is  Causing  Rocky  Mountain 
Producer  To  Increase  Lead  Production — Missouri  Operators 
Curtailing  Because  of  Unusually  Low  Lead  Prices  Prevailing 


THE  record  of  lead  in  the  beginning  of  1921  is  dis- 
appointing. Lead  below  4c.  per  lb.  New  York  can 
only  be  visualized  in  company  with  unusual  times,  such 
as  the  beginning  of  the  war,  the  panic  of  1907,  and  similar 
periods.  During  only  one  year  in  the  last  fifteen  years  has 
lead  dipped  for  any  length  of  time  below  4c.,  and  that  was 
in  1914. 

AVERAGE  YEARLY  PRICE  OF  LEAD,  NEW  YORK 
In  Cents  Per  Pound 

1905  4  707      1913  4  370 

1906  5  657      1914  3  862 

1907  5  325      1915  4  673 

1908  4  200      1916  6  858 

1909  4  273      1917  8  787 

1910  4  446      1918  7  413 

1911  4  420       1919.  5  759 
1912 4  471      1920 7  957 

What  is  happening  today  to  lead  is  identical  with  what 
has  already  occurred  to  other  metals,  such  as  copper,  zinc, 
and  tin,  with  the  important  difference  that  the  decline  in 
lead  follows  an  extended  period  of  trading  and  production 
at  abnormally  high  prices,,  so  that  the  depression  in  lead 
has  not  been  of  the  same  duration  as  that  in  the  other 
metals.  Lead  producers  must  now  solve  some  of  the  prob- 
lems faced  by  the  copper  companies.  Fortunately  for  them, 
they  have  no  unwieldy  surplus  stocks  comparable  to  those 
of  the  copper  producers,  and  have  already  taken  steps  to  cut 
production  heavily.  In  fact,  one  of  the  largest  lead  pro- 
ducers in  the  country  has  taken  the  bull  by  the  horns  and 
decided,  as  present  prices  are  below  his  cost  of  production, 
to  purchase  lead  in  the  open  market,  it  being  far  cheaper 
to  follow  this  procedure  than  to  mine  and  market  lead  at 
a  loss,  besides  depleting  a  valuable  asset. 

The  controlling  factor  in  the  lead  situation  is  the  almost 
continual  importation  of  foreign  lead  into  the  United  States 
at  prices  below  the  market  level  at  New  York.  Ever  since 
lead  first  began  to  drop  last  summer  domestic  producers 
have  tried  to  prevent  importations  by  lowering  the  domestic 
prices,  but  the  attempts  have  been  practically  ineffectual. 
Until  the  quantities  that  are  available  in  Europe,  and  else- 
where, are  consumed  in  the  United  States  or  by  European 
manufacturers,  this  market  depressant  will  continue. 

Position  of  Leading  States  Under  Present  Conditions 

The  most  important  lead-producing  states  are,  in  order, 
Missouri,  Idaho,  Utah,  Colorado,  and  Montana.  Each  of 
these  states  has  a  different  problem  to  face  in  producing 
lead  with  a  4c.  market.  This  is  because  of  the  varying 
quality  of  ore  (the  common  association  of  lead  with  other 
metals,  particularly  with  silver),  and  the  stipulations  of  the 
Pittman  Act.  These  conditions  have  imposed  certain 
restrictions  upon  different  operating  companies  in  meeting 
the  present  market  that  are  bound  to  have  considerable 
effect.  Thus  Mi.ssouri,  the  leading  lead  producing  state, 
recovers  an  insignificant  amount  of  silver  from  local  lead 

VALUE  OF  SILVER  RECOVERED  PER  POUND  OF  LEAD  PRODUCED 

Approximato  per  Cent 
ol  Total  United  States 
I'robnbic  Average  Hnnge  r,ead  Produrtion 

1920 

Miwmuri  (a) Nexliijiblc  49  0 

Idaho $0  025  to  $0,035  25  4 

Utah O55to      .060  .     14  2 

Colorado 045  to        060  4  8 

Montana 070  to        110  3.4 

(a)  Included  Miiwouri,  Kttni.a«,  Oklnlioma  and  WinnonMin  lead  mining  di^tricle. 

ores.  Idaho,  Utah,  Colorado,  and  Montana,  on  the  contrary, 
produce  largo  amounts  of  .silver  from  local  lead  mines. 
Although  in  order  of  importance  as  lead-producing  states 
they  rank  as  indicated,  the  ratio  of  silver  to  lead  production 
from  lead  ores  is  greatest  in  the  rever.se  order.  The  table 
is  ba.sed  on  calculations  which  arc  too  detailed  to  reproduce 
here,   covering    thr'    results    of   an    investiiration    as    to    the 


average  value  of  silver  recovered  per  pound  of  lead  pro- 
duced in  the  states  mentioned.  The  value  of  silver  is  taken 
as  that  established  by  the  Pittman  Act,  $1  per  troy  ounce. 
This  table  cannot  be  considered  as  giving  a  hard  and  fast 
range  of  silver  recoveries,  but  it  does  present  the  relations 
between  the  various  states  in  point  of  silver  credits.  Most 
of  the  lead-silver  mines  can  exercise  appreciable  latitude  in 
the  selection  of  lead  ores  rich  or  low  in  silver,  a  privilege 
which  may  alter  the  ratios  shown.  Nevertheless,  it  is 
striking  that  the  majority  of  the  Rocky  Mountain  lead 
producers  on  the  average  have  a  sufficiently  large  silver 
credit  to  balance,  partly  or  completely,  the  present  price  of 
lead.  The  lead  companies  in  Southeastern  Missouri  and  in 
fact  of  the  entire  Middle  West  are  in  a  different  position  and 
have  no  valuable  byproduct  compensatory  recovery.  If  the 
price  of  silver  received  by  the  domestic  producer  were  as 
low  as  that  prevailing  in  the  foreign  market — around  54c. 
per  oz.^ — the  value  of  these  silver  credits  would  be  cut 
almost  in  half. 

Byproduct  Lead  Rather  Than  Byproduct  Silver 

Glancing  at  these  figures,  it  is  not  difficult  to  see  why 
domestic  lead  can  sell  at  the  present  low  prices — it  is 
notable  that  most  of  it  being  sold  is  either  imported  or 
of  Far  Western  origin — and  why  the  attitude  of  various 
producers  toward  cutting  down  production  is  bound  to  be 
different.  The  Rocky  Mountain  producer  is  moved  by  the 
consideration  of  taking  maximum  advantage  of  the  Pittman 
Act,  which  is  of  measurable  duration;  in  other  words,  of 
obtaining  the  largest  share  possible  of  the  premium  the 
Government  is  giving  the  domestic  silver  producer.  Instead 
of  producing  silver  as  a  byproduct  in  the  Rocky  Mountain 
belt,  lead  is  nov/  being  produced  as  a  byproduct  of  silver. 
It  is  no  exaggeration  to  say  that  in  some  cases  the  disposal 
of  lead  is  entirely  secondary  to  that  of  silver,  and  that  the 
greatest  silver  output  possible  is  the  ruling  factor  at  the 
present  time. 

Such  companies  as  the  Federal  Lead  Co.  and  the  St. 
Joseph  Lead  Co.  operate  their  own  mines  in  Missouri,  and, 
although  they  have  low  costs  of  production,  they  are  unable 
to  realize  the  advantages  possessed  by  their  fellow  pro- 
ducers in  the  West.  Hence,  even  though  they  may  desire 
under  present  market  conditions  to  cut  production  drastic- 
ally, the  tendency  in  the  West  would  appear  to  be  counter- 
balancing. One  advantage  in  Missouri  production  is  that 
the  lead  output  does  not  have  to  stand  the  heavy  freight 
charges  imposed  upon  the  Western  product  in  transporting 
it  to  the  market. 

An  interesting  feature  of  the  transportation  element  is 
the  comparison  between  the  rail  charges  from  Idaho  points 
to  St.  Louis  and  New  York  which  enable  Western  lead  to 
compete  in  either  market.  The  rate  from  Idaho  to  New  York 
is  about  $22  and  from  Idaho  to  St.  Louis  $20.  The  Missouri 
producer  pays  about  $10  per  ton  in  moving  lead  from  St. 
Louis  to  New  York  consuming  points,  and  although  this  is 
much  less  than  the  cost  from  Rocky  Mountain  points,  it  is 
apparent  that  but  a  small  differential  between  the  St.  Louis 
and  New  York  markets  exists  as  far  as  the  Idaho  producer 
is  concerned.  "Milling  in  transit"  rates,  or  special  freight 
charges  covering  shipments  of  lead  to  a  refinery,  where  it 
may  be  treated,  and  thence  to  its  ultimate  destination,  also 
aid  the  producer  furthest  from  a  market. 

Silver  Purchases  Under  the  Pittman  Act 

Ounre.^ 

.Silver  to  bo  purchaHcd  under  the  Pittman  Art 207,000,000 

Silver  puroha«cd  to  March  I,  1921  («) 39,200,391 

Silver  purcha»o«  remaining 167,799,609 

Average  monthly  purcliaMoH 4,126,300 

(ft)  Oovcrninonl  purchawci*  of  wilver  at  $1  per  ounce,  1,000  fine,  began  Mav  13, 
1920. 
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Company  Reports 


Utah  Copper  Co.  Deficit  Increases 

A  statement  of  the  results  of  the  operations  of  the  Utah 
Copper  Co.  for  the  fourth  quarter  of  the  calendar  and  fiscal 
year  1920  states  that  the  copper  contained  in  concentrates 
for  this  quarter,  23,921,581  plus  a  total  of  1,157,562  lb.  of 
copper  contained  in  precipitates  from  the  leaching  plant, 
gave  a  total  gross  production  for  the  quarter  of  25,079,143 
lb.  The  net  production  of  marketable  copper  derived  from 
this  gross  output,  after  allowing  for  smelter  deductions, 
was  23,943,816  lb.,  as  compared  with  a  net  production  of 
24,103,161  lb.  for  the  third  quarter,  27,793,114  lb.  for  the 
second  quarter,  and  26,057.667  lb.  for  the  first  quarter. 

The  average  cost  per  pound  of  net  copper  produced  from 
concentrates  and  leaching  plant  precipitates  was  17.309c., 
as  compared  with  17.156c.  for  the  third  quarter.  These 
costs  include  plant  depreciation  and  all  fixed  and  general 
charges,  but  exclude  Federal  taxes.  No  credits  are  made 
to  costs  in  either  case  for  the  gold  and  silver  or  miscel- 
laneous income.  The  value  of  the  gold  and  silver  in  con- 
centrates totaled  $185,680.05,  and  the  miscellaneous  in- 
come for  the  quarter  amounted  to  $328,778.38.  These  items 
combined  are  equal  to  2.149c.  per  net  lb.  of  copper  produced, 
which,  being  deducted  from  the  operating  cost  above  stated, 
results  in  a  net  cost  of  15.16c.  per  lb. 

Financial  results  of  operations  for  the  four  quarters: 

Fourth  Third  Second  First 

Quarter         Quarter         Quarter  Quarter 

Net  profit  from  copper  produc- 
tion only $668.70}'!     $329,021     $1,254,033     $2,291,013 

Mlncellaneous  income,  includ- 
ing payment  for  preciouB 
metaU 

Income    from     Nevada    Cona. 

Copper  Co.  dividends 

Income  from  Gai  field  Chemical 
A  Mfg.  Corporation  dividends       100.000     

Total  income $54,245       $502,954    $2,240,470    $2,870,590 

Net  lo39  on  marketable  securi- 
tie.1,  etc 535,270     


514.458  581.850         736,312  329,452 
250,125         250,125  250.125 


Total  net  income $589,515        $502,954    $2,240,470    $2,870,590 

Disbursement!' to  stockholders       2,436.735       2.436,735       2.436,735       2.436,735 

Net  surplus $433,855 

Netdelicit $3,026,250     $1,933,781        $196,265     

(o)  Deficit. 

The  earnings  for  the  fourth  quarter  are  computed  on  the 
basis  of  14.516c.  per  lb.  for  copper,  as  against  15.791c.  for 
the  third  quarter,  18.209c.  for  the  second  quarter,  and  21.994c. 
for  the  first  quarter.  The  comparatively  low  carrying 
price  of  copper  for  the  fourth  quarter  is  due  to  the  sales 
having  been  considerably  less  than  the  production.  The 
deduction  from  the  total  income  for  the  quarter  is  due  al- 
most entirely  to  loss  from  the  sale  of  Liberty  bonds.  The 
regular  quarterly  disbursement  of  $1.50  per  share  was  paid. 


Chino  Passes  Fourth-Quarter  Distribution 

A  statement  of  the  operations  of  the  Chino  Copper  Co. 
for  the  fourth  quarter  of  the  calendar  year  1920  states  that 
the  net  production  of  copper  for  the  quarter  after  smelter 
deductions  was  10,457,661  lb.,  as  compared  with  12,023,444 
Ih.,  11,411.178  lb.,  and  10,1.59,566  lb.,  respectively,  for  the 
prrci'ding  quarters  of  the  year.  The  total  amount  of  ore 
tr lilted  for  the  three  months  was  409.564  tons. 

The  co.st  per  pi)und  of  net  copper  produced  from  milling 
<>l>i'rations  and  crude  ore  shipped  to  the  smelter  was  15.09c., 
(ompnrcd  to  15.01c.  for  the  third  <]uurter.  This  cost  in- 
I'ludes  plant  <lepreclntion  and  all  other  items  excepting 
chiirgen  for  Federal  Ui.xes.  Income  from  precious  metals  and 
iiii-<('i'llnncoUM  sources  amnuntcd  to  $1.'17.753,  eciuivalent  to 
1  .l:;!  .  per  lb.  of  net  copper  produced,  which,  being  credited 
tM  tlir  cost  of  producing  copper,  reduces  the  net  cost  for  the 
.liiiirlcr  to  13.77c.,  as  uguinst  14.53c.  per  net  lb.  of  copper 
f(u    the  third  quarter  computeil  on  the  same  bnsiii. 


The  financial  results  of  the  company's  operations  for  the 
four  quarters  follow : 

Fourth  Third  Second  First 

Quarter  Quarter  Quarter  Quarter 
Net  income  from  copper  production 

,  only $66.826(  )  $51,080  $260,032  $737,605 

Miscellaneous  income,  including  pav- 

ment  for  precious  metals "       1 37.753  57.703  70. 1 20  72. 1 22 

.Total $70,927      $108,783      $330,152      $809,727 

Distributions  to  stockholders 326.243        326.243       326,243 

Netsurplus $70,927     $3,910      $483,485 

Net  deficit $217.460 

{■il  r.oi«. 

The  operating  loss  for  the  fourth  quarter  is  based  on  a 
price  for  copper  of  14.45c.  per  lb.,  as  compared  with  15.43c. 
for  the  third  quarter,  18.175c.  for  the  second  quarter,  and 
21.88c.  for  the  first  quarter. 

No  distribution  was  made  to  stockholders  during  the 
fourth  quarter,  the  directors  having  deemed  it  to  the  best 
interest  of  the  company  and  its  stockholders  not  to  weaken 
the  company's  cash  position  during  the  then  and  still  exist- 
ing depression  and  unsettled  state  of  the  copper  metal  mar- 
ket by  further  borrowings  on  copper  for  the  purpose  of  con- 
tinuing disbursements  to  stockholders.  Though  the  opera- 
tions for  the  year  1920  showed  a  surplus  after  payment 
of  three  distributions  to  stockholders,  and  the  quick  "assets 
Dec.  31  were  approximately  $4,500,000  in  excess  of  current 
liabilities,  most  of  this  surplus  and  the  excess  quick  assets 
were  represented  by  copper  and  supplies  on  hand.  The 
financial  results  for  the  year  are  as  follows: 

Per  Share 

Total  net  income $1,319,588  90  $1   517 

Disbursements  to  stockholders 978,727  50  1.125 

Net  surplus  for  the  year $340,861   49  $0  392 


Ray  Consolidated  Earnings  Decrease 

A  report  of  the  Ray  Consolidated  Copper  Co.  covering 
the  fourth  quarter  of  the  year  1920  states  that  the  total 
net  production  for  the  quarter,  after  allowing  for  smelter 
deductions,  was  10,617,651  lb.,  as  compared  with  12,631,222 
lb.  for  the  previous  quarter,  12,553.623  lb.  for  the  second 
quarter,  and  11,259,534  lb.  for  the  first  quarter  of  the  year. 
During  the  quarter  there  was  milled  375.228  tons. 

The  average  cost  per  pound  of  all  net  copper  produced  for 
the  quarter  was  16.27c.  This  figure  does  not  take  into  ac- 
count any  credit  for  the  value  of  gold  and  silver  or  for 
miscellaneous  income,  and  compares  with  a  cost  of  15.96c. 
for  the  previous  quarter.  These  costs  include  a  charge  of 
15c.  per  ton  for  the  retirement  of  mine  development  ex- 
pense, but  are  exclusive  of  estimate  of  Federal  income  and 
profits  taxes.  Miscellaneous  income  for  the  quarter,  includ- 
ing net  income  from  gold  and  silver  produced,  amounted  to 
1.105c.  per  lb.,  resulting  in  a  net  cost  of  15.16c.  per  lb.,  as 
compared  with  a  net  cost,  computed  in  the  same  way.  of 
15.47c.  for  the  preceding  quarter. 

The  financial  results  of  operations  for  the  four  quarters 
follow: 

Fourlh          Third  SismiuI  First 

Quarter       Quarter  Quarter  Quarter 

Dperntiiig  profit  or  lom $l78.082(.t)$|  I  3.519  $343,651  $587,166 

.Miscellnnrous  incnme 117.350         61.370  43.605  50.134 

"T»'"1 ■•■I- 160.731        $52,149     "$317,275      $6)7.300 

Disbursement  to  ^tockholders 394.295        394.295          394.295        394,295 

Net  surplus  for  quarter |24)  ggj 

Not  deficit  for  quarter $455,026      $446,444         "$7',6J9       

(a)  I.VUI. 

The  average  carrying  price  of  copper  for  the  quarter  was 
14.590c.  as  compared  with  lB.057c.  per  lb..  18.426c.  and 
2 1. 96c.,  respectively,  for  the  third,  second,  and  first  quarterly 
periods.  A  quarterly  distribution  to  stockholders  of  25c. 
per  share,  which  wn.<<  paid  Dec.  31,  1920.  amounted  to 
$394,294.75. 
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Mining  Stocks 

Week  Ended  March  5,  1921 


Stock                              Exch.  High    Low    Last                    Last  Oiv 
COPPER 

Adventure Boston  i            i            J    

Ahmeek Boston  50         48 

Alaska-Br.  Col N.  Y.  Curb  A         i 

Allouez Boston  22         21 J 

Anaconda New  York  38^       38 

Arcadian  Consol, . . .  Boston  2i          2  J 

Ariz.  Com'l Boston  85         8J 

Big  Ledge N.  Y.  Curb  I           i 

Bingham  Mines Boston  

Calumet  &  Arizona  .  Boston  47-3       46i 

Calumet  &  Hecla....  Boston  238       236 

Canada  Copper N.  \'.  Curb  

Centennial Boston  10           9  J 

Cerro  de  Pasco New  Y'ork  27  i       27 

Chile  Copper New  York  llj        M 

Chino New  York  21 J       2U 

Columbus  Resall Salt  lake 

Con.  Arizona N.  Y.  Curb         

Con.  Copper  M N.  Y.  Curb         

Copper  Range Boston  35-2        34 

Crystal  Copper  (new)  Boston  Curb  *39       *35 

Davis-Daly Boston  6  J         6i 

East  Butte Boston  9          8! 

First  National Boston  Curb  *90       *85 

Franklin Boston  2i         2} 

Gadsden  Copper. ...  N.  Y.  Curb         

Granby  Consol New  York  

Greene-Cananea  . . . .  New  Vork  21:-        2U 

Hancock Bost.s  2           2 

Howe  Sound N.  Y.  Curb         

iBspiration  Consol...  New  York  34|       33^ 

Iron  Cai> Boston  Curb 

Isle  Royale Boston  20$       20$ 

K«nnecott New  York  |8J        I7i 

Keweenaw Boston  

Lake  Copper Boston  

La  Salle Boston  

Magma  Chief N.  Y.  Curb  

Maema  Copper N.  Y.  Curb  23         2U 

Majei-tic Boston  Cuib  *I0       »10 

Mason  Valley Boston  1 5         H 

Maes  Consohdated . .  Boston  2j         2 

Mayflower-Old  Col..  Boston  4           3J 

Miami  Copper New  York  18i       17^ 

Michigan Boston  3           2: 

Mohawk Boston  48S       47. 

Mother  Lode  (new)..  N.  Y.  Curb  5}         5 

Novada  Consol New  York  II          10! 

New  Baltic Boston  Curb       

New  Cornelia Boston  15         14 

Niion  Nevada N.  Y.  Curb         

North  Butte Boston  12         II 

North  Lake Boston  

Ohio  Copper N.  Y'  Curb         

OU  Dominion Boston  20         1 8 

Osceola Boston  27         26; 

Phelps  Dodge Open  Mar tl80 

^uincy Boston  39         39 

Ray  Consolidated. . .  New  York  13j       12i 

Ray  Hercules Boston  Curb       

St.  Marv  H  Min.  Ld..  Boston  32         32 

Seneca  Copper Boston  16J       15| 

Shannon Boston  I A       1 

Shattuck  Arizona —  New  York  6$         5| 

South  Lake Boston  1  i          1  i 

Superior  Coppar Boston  4            4 

Superior  ^  Boston...  Boston  2J         21 

Tenn.  C.  AC.  cfs...  New  York  8J         75 

Toulumne Boston  'SS       *50 

Dniteel  Verde  Ei. . . .  Boston  Curb  28        27 

Utah  Consol Boston  4!         4} 

Utah  Copper New  York  5 1         46l 

Utah  M.  AT Boston  IH       I) 

Victoria Boston  I  i         1 3 

Winona Boston  *80      *iO 

Wolverine Boston  131       1 1 J 

NICKEL-COPPER 

Internat.  Nickel New  York  I5i        15 

Internal.  Nickel,  pf..  New  York  80        80 

LEAD 

National  Load New  York  72)       70J       72;    Dec '20,  Q 

National  Lead,  pfd..  New  York  105       105       185     Dec.  :20.  Q 

St.  Joseph  Lead New  York  Hi        IIJ        IIJ    Dec. '20,  QX 

Stewart  Mining Boston  Curb       '6     Dci. '15, 

ZINC 

Am.  Z.  L.  *  8 Now  York  8i         8J 

Am.  Z.  L.  *  8,  pfd. .  New  York  27;       2&i 

Butte  C.  *  Z New  York  5          41 

Butte  A  Superior New  York  I2i       121 

Callahan  Zn-M New  York  5}         5 

New  Jersey  Zn N.  Y.  Curb  142       140) 

Surceee N.  Y.  Curb  '3         *2 

Yellow  Pine Los  Angeles         

*  Cents  per  share,  t  Bid  or  asked.     |  Quotattons  missing.      Q,  Quarterly 
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•21  July '16, 

•59  Sept.  '20,  Q 


1.25 

.50 

2.00 


Stock  Exch.  High      L^ 

GOLD 

Alaska  Gold 

Alaska  Juneau 

Carson  Hill 

Cresson  Consol.  G..  . 
Dome  Extension.  . . . 

Dome  Mines 

Golden  Cycle 

Goldfield  Consol 

Hollinger  Consol  .  .  . 
Home^take  Mining. . 

Kirkland  Lake 

Lake  Shore     

Mclnty  re-Porcupine 
Porcupine  Crown.. . 

Portland 

Reorgan.  Booth 

Silver  Pick .  .    

Teck  Hughes 

Tom  Reed 

United  Eastern 

Vindicator  Consol.. 
West  Dome  Consol.. 
White  Caps  Mining.. 
Yukon  Gold 


Arizona  Silver 

Batopilas  Mining.. . . 

Beaver  Consol 

Coniagas 

Crown  Reserve. .... 

Kerr  Lake 

La  Rose. . .   

McKinley-Dar.-Sav.. 
Mming  Corp.  Can.. . 


Nipissmg 
Ontario  Silver. 
Ophir  Silver.  .  . 
Peterson  Lake.. 
Temiskaming. 
Trethewey 


New  York 

1! 

"ii 

U 
1} 

li 

22I 

1 

New  York 

N.  Y  Curb. 

N.  Y.  Curb 

■s  June  '70,  Q 

$0.10 

ii' 

iii 

♦45 
I5< 

Jan.  •21.  Q 

25 

Colo.  Sprga. 

:. 

'73 

Deo.  '20,  Q 

.02 

N.  Y.  Curb 

*9 

*7 

*8 

Deo. '19, 

.05 

Toronto 

6.65 

6.60 

6.61 

Feb.  '21,  M 

.85 

New  York 

50 

49; 

50 

Sept.  '19, 

.50 

"49 
1   lo 

■49 
1.16 

*49 
1    16 

Toronto 

Jan.  ■21,  K 

.02 

2  00 

1   96 

1   99 

Jan. '21,  K 

.05 

»23 

*2I 

*2I 

July '17, 

.03 

Colo  Sprgs. 

:. 

*60 

Oct.   20,  Q 

.01 

N   Y   Curb 

♦5S 

*4! 

*5 

May '19, 

.05 

N   Y   Curb 

*7 
*IOS 

*6 
*I0 

*I0 

Los  AQgele3 

1  27 

1.23 

1.26 

Dec. '19, 

.92 

N,  Y  Curb 

2^ 

2i 

21, 

Jan.  '21,  Q 

.IS 

Coir  Sprgs. 

t... 

»18 

Jan    20  Q 

.01 

*8 
*10 

*7 
*7 

*I00 

N.  Y   Curb 

N.Y.Curb 

June  '18, 

.02J 

SILVER 

Boston  Curb 

♦19 

*I5 

*'I6 

Apr.  -20,  M 

.83 

New  York 

J 

? 

f 

Dec.  '07,  I 

.12i 

Toronto 

*39 

»38 

*38 

May  '20,  K 

.83 

Toronto 

2  05 

2  05 

2. 05 

Nov  '20.0 

.121 

Toronto 

'18 

"174 

*17S  Jan.  -17, 

.05 

Boston 

2J 

Jan.   21,  Q 

.I2i 

Toronto 

*25; 

Apr.    18, 

.02 

Toronto 

>30 

Oct.  '20.  Q 

.03 

Toronto 

1.09 

1.00 

1   00 

Sept.  '20,  Q 

.I2j 

N   Y.  Curb 

8 

7', 

VJ 

Jan.  •21,QX 

.50 

New  York 

44 

4; 

4; 

Jan. '19,  Q 

.50 

N.  V.  Curb 

li 

u 

1 ; 

Jan. '12, 

.10 

Toronto 

»9 

,9 

*9 

Jan. '17, 

.on 

Toronto 

*25 

"/S 

*ZS 

Jan.  -20,  K 

.04 

Toronto 

*l6i 

*I5 

*I6 

Jan. '19, 

.85 

GOLD  AND  SILVER 

Atlanta NY.  Curb         

Barnes-King Butte  f 

Boston  &  Montana  N.  Y    Curb  *b7       »62 

Cashbov N.Y.Curb  *9         "bi 

El  .Salvador N.Y.Curb  i           j 

Jim  Butler N.Y.Curb  *I6       *I4 

Jumbo  Extension....  N   Y.  Curb  »9         *7 

Louisiana  Con N   Y.  Curb 


M.&  M.  N.  Y.  Curb 

N.  Y    Bond.  Rosar. .  Open  Mar. 

Tonopah-Belmont.   .  .N.Y.Curb 

Tonopah-Divide N    'i  .  Curb 

Tonopah-Exteusion..  N.  Y.  Curb 

Tonopah  Mining N.  Y.  Curb 

West  End  Consol....  N.Y.Curb 


M7 

ilOi 


.11 

»66 

Aug. 

•20,  Q 

.05 

*R 

•i  15 
'15' 

ii 
u 

Aug. 
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Jan. 
Jan. 

•18,  SA 
'16, 

'lb', 

?2'i,% 

.87 
.05 

.30 
.05 

1}     Jan. '21,  Q 
U     Oct. '20,  SA 
I  ^  Dec.    19,  SA 


Caledonia 

Cardiff  M.  AM 

Chief  Consolidated. . 

Consol.  M.  &  S 

Daly  Mining 

Dalv-West 

Eagle  &  HlueBell... 

I  lectric  Point 

Federal  M.  &  S 

Federal  M.  A  S..  pfd. 

Florence  Silver 

Grand  Central.    . .  . 

Hecla  Mining 

Iron  Blossom 

Judge  M.  AS 

Mar.sh  Mines 

Prmce  Consol 

Rambler-Cariboo. . . . 

Rex  C;onsol 

South  Hecla 

Standard  Silver-Ld  . 
Tamarack-Custer.. . . 

Tintic  Standard 

Utah  Apex 

Wilbert  Mining 


SILVER -LEAD 

N.Y.Curb  •13         *I0! 

Salt  Lake  1.15     1.15 

Boston  Curb  2;         21 

Montreal  I9i       18 

Salt  Lake  ...'.      

Boston  3i         3i 

Boston  Curb       

Spokane  •?         '7 

New  York  6           6 

New  York  

Spokane  *I6       *I5 

Salt  Lake  

N.  Y.  Curb  4  ,'a       3! 

N.Y.Curb  *17       +17 

Salt  Lake  

N.  Y.  Curb  -8        ♦/ 

N.  Y.  Curb  A         ,'( 

Spokane  '7;        *7 

N.  Y.  Curb  *7         *7 

Salt  Lake  

N.  Y.  Curb 

Spokane  I   90     I   80 

Salt  Lake  3.40     3  20 

Boston  2 ',         2 1 

N.  Y.  Curb  ♦3!       '2 
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Am   Sm.  pf.  A New  Yor  1.5  65  65  Jan. '21,  Q 

U.  S.  Sm.  R.  A  M..  .  Now  York  34  32;  32!  Ja».  ^21,  Q 

U.SSr...».A  M.  i.(...  H.rs  on  43;  42;  43  Jan.  •2l,(i 


1.80 
1.75 
1.50 


g;  j.  young 

Western  Editor 

D.  E.  A.  CHARLTON 
Managing  Editor 


;.   H.   ROBIE 
Metallurgical  Editor 


EnL^Mieefin^  and 
Minmif  Jomrnal 

A  Weekly  Journal  of  the  Mining  and  Mineral  Industries 

METALS  NON-METALS  PETROLEUM 


F.   E.   WORMSER 
W.  N.  P.  REED 
CLEVELAND  ABBE,  Jr. 
Assistant  Editors 

BENJAMIN  L.  MILLER 
J.  VOLNET  LEWI3 
Special 

Consulting  Editors 


Vohm..'  Ill 


New  York.  March  19.  1921 


Number  12 


Hoover  and  Reorganization 

THAT  the  position  of  Hoover  in  the  Cabinet  in 
WashingTon  will  further  certain  plans  which  have 
recently  engaged  the  attention  of  engineers  and  of  the 
mining  industry  is  indicated  by  the  tenor  of  recent 
dispatches.  It  is  known  that  Hoover  has  studied  very 
seriously  the  chaotic  condition  of  the  administrative 
organization  of  the  Government  at  Washington,  and 
has  applied  himself  to  a  consideration  of  the  remedy; 
and  it  is  commonly  understood  and  reported  that  Hard- 
ing has  listened  sympathetically,  and  agreed  to  favor 
reorganization,  and  reassignment  of  the  work  of  vari- 
ous bureaus,  if  not  the  bureaus  themselves,  in  such  a 
way  as  to  improve  efficiency  and  minimize  duplication. 

Ae  president  of  the  American  Institute  of  ^Mining 
and  Metallurgical  Engineers  and  of  the  Federated  Amer- 
ican Engineering  Societies  (the  order  in  which  we 
mention  these  is  designed).  Hoover  has  been  firm  in 
his  support  of  a  Department  of  Public  Woi-ks,  and 
unquestionably  he  will  further  the  movement  now.  The 
first  changes  which  will  take  place,  however,  will  be 
those  which  concern  his  own  department.  The  Depart- 
ment of  Commerce  has  hitherto  been  a  subordinate 
affair,  mostly  a  happy-go-lucky  agglomeration  of  bu- 
reaus, without  having  charge  of  any  powerful  function 
of  government.  Hoover  has  secured  from  the  President 
a  promise  that  under  him  certain  great  powers  over 
commerce  now  held  by  organizations  without  the  de- 
partment will  be  there  concentrated. 

Apart  from  domestic  commerce  and  trade,  there  is 
the  question  of  a  foreign  trade  policy.  The  handling 
of  this  has  long  been  a  bone  of  contention  between  the 
departments  of  State  and  Commerce,  and  till  now  it 
has  remained  with  the  former,  lai-gely  on  account  of 
its  otherwise  greater  prominence  and  influence.  This 
control  centers  in  the  organization  of  the  Foreign  Trade 
Adviser  of  the  State  Department,  as  the  State  Depart- 
ment has  always  maintained — and  with  considerable 
reason — that  the  foreign  policy  of  the  Government  and 
the  foreign  trade  policy  could  not  be  dissociated.  How- 
ever that  may  be,  the  supervision  of  foreign  trade  is 
now  likely  to  be  transferred  to  Hoover's  administra- 
tion, with  the  State  Department  in  the  capacity  of 
adviser.  This  is  a  matter  of  importance  to  the  mining 
industry,  for  (hiring  and  after  the  war  a  conclave  of 
representatives  of  various  departments,  called  the  Eco- 
nomic Liaison  Committee,  met  under  the  chairmanship 
and  at  the  call  of  the  Slate  Department  to  advi.se  the 
latter  concerning  (juestions  of  commercial  policy,  espe- 
cially foreign  commercial  policy,  anil  there  was  in  this 
organization  a  subcommittee  on  mineral  industries,  the 
chairmanship  and  leadership  of  which  was  in  the  In- 
lerioi-  |)('p:irtineiil,  through  representatives  of  the 
bureau  of  Mines  and  the  (leologlcnl  Survey.     Through 


this  connection  of  knowledge  and  opinion,  the  Mining 
Bureau  influenced  powerfully  the  mineral  policy  of  the 
Government,  especially  the  foreign  mineral  policy.  This 
liaison,  of  course,  should  be  maintained,  and,  if  trans- 
ferred to  the  Commerce  Department,  will  constitute  a 
direct  relation  of  Hoover  to  the  mining  industry. 

Another  point  of  contact  is  obtained  through  the 
Bureau  of  Foreign  and  Domestic  Commerce  of  the  Com- 
merce Department.  This  bureau  has  been  in  the  habit 
of  sending  abroad  Foreign  Trade  Commissioners  to 
investigate  and  repoi-t  on  industrial  conditions  in 
various  parts  of  the  world.  All  industry  was  included 
in  this  program,  including  the  mining  industry.  Ac- 
cordingly, certain  m.ining  engineers  and  geologists  were 
appointed  as  commissioners,  and  were  sent  to  investi- 
gate the  mining  industry  in  various  selected  localities, 
as  in  the  Far  East,  or  in  Spain.  No  administrative 
tie-up  e.xisted  between  this  work  and  the  mining  bureaus 
of  the  Government.  The  location  of  the  latter  in  the 
Interior  Department  presupposed  the  conclusion  that 
the  mining  industry  and  the  mining  policy  of  the  Gov- 
ernment was  purely  a  domestic  affair. 

During  the  war  it  was  brought  home  unmistakably 
that  this  was  not  even  relatively  so:  that  the  mining 
industry  had  two  almost  equally  important  aspects,  the 
domestic  and  the  foreign  side,  which  could  not  be  disso- 
ciated; and  the  Interior  Department  bureaus  boldly 
attacked,  so  far  as  powers  and  funds  allowed,  foreign 
problems. 

Both  the  Bureau  of  Mines  and  the  Geological  Survey 
sent  men  abroad  to  study  critical  mineral  problems; 
and  the  World  Atlas  of  Commercial  Geology,  just  pub- 
lished by  the  Geological  Survey,  is  a  testimony  to  its 
war  and  post-war  activity  in  the  world  field.  These 
Interior  Department  emissaries  abroad  overlapped  ;:■ 
some  cases  with  mining  engineer  commissioners  sent 
out  by  the  Commerce  Department ;  and  in  communica- 
tions which  ensued  the  latter  department  suggested  that 
foreign  mining  investigation  be  turned  over  to  it,  a 
request  which  was  not  pressed  in  view  of  the  sound 
arguments  to  the  contrary. 

All  the  mining  and  mineral  organizations  of  the  Gov- 
ernment should  be  centralized  in  one  organization,  and 
this  will  be  one  of  the  problems  that  we  look  to  Hoover 
to  solve. 

The  Slump  in  the  Nickel  Industry 

NOT  I.N  YEARS  has  the  Canadian  nickel  industry 
been  so  depressed  as  at  present.  Upon  the  nut- 
break  of  the  war.  a  curtailment  comparable  to  that  now 
in  force  was  carried  out,  liut  it  was  of  only  short 
duration.  The  leading  interest  operating  in  the  Sud- 
bury district,  the  International  Nickel  Co.,  produced 
in    I'.U.'i   about    H, 700,000   lli.   of   nickel   per   month.     In 
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September,  1914,  this  amount  dropped  to  1,200,000, 
but  immediately  the  war  demand  began  to  be  felt,  and 
in  1918  production  reached  over  7,000,000  lb.  per  month. 
Now  it  has  dropped  back  to  but  little  over  1,500,000  lb.; 
the  reverberatory  department  of  the  smelter  is  com- 
pletely shut  down,  and  only  two  of  the  eight  furnaces 
are  being  operated. 

The  second  largest  interest,  the  Mond  Nickel  Co.,  has 
had  only  one  furnace  out  of  four  in  blast  for  the  last 
two  years,  and  is  producing  about  700  tons  of  bessemer 
matte  per  month,  or  around  600,000  lb.  of  nickel.  Even 
during  the  war,  the  Mond  production  was  never  ex- 
panded in  the  same  ratio  as  that  of  the  International, 
for  the  reason  that  the  product  is  shipped  to  Wales  for 
refining,  and  ships  were  not  available.  The  close  of  the 
war,  therefore,  found  a  large  stock  of  bessemer  matte 
at  the  smelter.  Furthermore,  government  war  stocks 
of  nickel  in  Europe  were  sufficiently  large  to  take  care 
of  peace-time  demands  for  a  year  or  so. 

In  view  of  the  great  demand  for  nickel  during  the 
war,  a  third  company  was  organized,  the  British  America 
Nickel  Corporation,  Ltd.  This  company  was  formed  to 
mine  and  smelt  ore  from  the  Murray  mine,  the  original 
discovery  which  was  made  when  the  main  line  of  the 
Canadian  Pacific  Ry.  was  graded,  in  1883.  Several  pre- 
vious plans  to  work  the  property  under  various  cor- 
porate names  resulted  in  failure.  Without  doubt,  both 
the  International  and  Mond  companies  had  the  opportu- 
nity to  acquire  the  property,  but  did  not  find  it  suf- 
ficiently attractive. 

The  birth  of  the  present  company  was  accompanied 
by  more  or  less  mystery,  but  it  is  generally  understood 
that  the  British  government  financed  in  large  part  the 
development  of  the  mine  and  the  construction  of  the 
smelter  and  refinery.  The  government  also  agreed  to 
take  a  certain  amount  of  the  product  at  the  market  price. 
About  a  year  ago  the  smelter  was  blovra  in,  and  on  Feb. 
26,  1921,  the  operations  were  shut  down  completely,  an 
event  which  was  not  unexpected. 

From  the  first  there  was  considerable  doubt  as  to 
the  successful  outcome  of  this  project.  The  ore  was 
not  as  high  grade  as  that  of  the  International.  Also, 
power  costs  were  high,  inasmuch  as  imported  coal  had 
to  be  used  for  fuel;  whereas  the  International  and  Mond 
companies  had  developed  cheap  hydro-electric  power. 
Production  began  just  in  time  to  meet  the  post-war 
slump  in  demand,  and  the  contract  with  the  British  gov- 
ernment proved  a  burden  instead  of  an  asset.  We  can 
imagine  that  operations  were  carried  on  at  a  loss,  and 
we  are  told  that  the  British  government  became  very 
uneasy  when  the  conditions  of  the  loan  were  not  being 
met.  Apparently  there  was  considerable  agitation  in 
Parliament  over  the  matter.  W.  A.  Carlyle,  until  re- 
cently managing  director  of  the  company,  informs  us, 
however,  that  the  finances  of  the  corporation  have  been 
put  on  a  firm  basis  against  the  time  of  resumption. 
Recently  the  financiers  had  four  experts  from  the  United 
States,  including  Pope  Yeatman,  examine  the  mine, 
plant,  and  proce.sses,  and  all  of  their  reports  are  said 
to  have  been  most  satisfactory. 

We  suspect,  however,  that  it  will  be  a  long  time  be- 
fore operations  are  resumed,  as  there  seems  to  be  no 
necessity  for  a  third  company  in  the  district.  Both  the 
International  and  Mond  companies  are  capably  managed 
low-cost  producers,  with  facilities  for  over  four  times 
the  present  production.  The  selling  policy  of  these  com- 
panies has  been  eminently  fair,  and  prices  have  been  so 
adjusted  as  to  return  a  reasonable  profit  to  the  stock- 


holders over  an  extended  period.  Even  at  the  height  of 
the  war  demand,  with  the  accompanying  high  cost,  little 
or  no  increase  was  made  in  prices. 

How  long  will  the  depression  in  nickel  continue? 
Formerly  nickel  was  largely  used  in  the  manufacture 
of  nickel-steel  for  armor  plate  and  in  other  munitions. 
Signs  now  point  to  a  reduction  in  armament  by  the 
leading  powers,  and  no  more  big  wars  are  likely  for 
twenty  or  thirty  years :  possibly  not  then,  if  civilization 
should  learn  some  of  the  lessons  of  the  last  struggle, 
wherein  the  victors'  losses  were  staggering.  The  future 
of  nickel  will,  therefore,  depend  more  upon  peace-time 
uses  than  before.  These  are  being  actively  pushed  by 
the  producing  companies,  and  demand  only  awaits  the 
resumption  of  general  industrial  activity. 


Thomas  and  Tungsten 

DURING  THE  CLOSING  DAYS  of  the  Sixty-sixth 
Congress,  a  Senator  from  a  tungsten-pi-oducing 
state,  Henderson,  of  Nevada,  attempted  to  rush  through 
the  Senate  the  bill  providing  for  a  tariff  on  tungsten,  so 
that  the  dormant  tungsten  industry  of  the  country 
might  be  revived  behind  the  kindly  wall  of  protection, 
which  might  keep  at  a  safe  distance  the  product  of 
cheap  labor  in  China  and  Bolivia.  A  Senator  from 
another  tungsten-producing  state,  Thomas,  of  Colorado, 
announced  that  he  would  talk  (filibuster)  from  then  till 
the  end  of  the  session,  if  need  be,  to  prevent  the  passage 
of  the  bill:  and  the  Senater  from  Nevada  discreetly 
desisted. 

There  is  a  series  of  gossamer-light  cartoons  running 

in  a  New  York  daily,  "Wonder  what  a  thinks 

about,"  the  blank  being  changed  daily,  and  varying  from 
a  New  President  to  a  Discarded  Golf  Ball.  Well,  we 
"wonder  what  a  Senator  from  a  tungsten-producing 
state  thinks  about." 

When  the  War  Minerals  Relief  Bill,  of  fragrant 
memory,  was  being  pushed  in  Congress,  it  provided  for 
compensation  for  the  producers  of  all  so-called  war 
minerals,  from  asbestos  to  zircon.  The  Secretary  of 
the  Interior  refused  to  indorse  this  principle,  for  the 
minor  reason  that  no  Government  stimulation  whatever 
had  been  applied  in  the  case  of  many  of  these  minerals; 
and  on  being  pressed  to  name  those  concerning  which 
Government  stimulation  had  actually  been  exerted,  he 
named  the  immortal  three — manganese,  chrome,  and 
pyrite.  Whereupon,  it  was  whispered.  Senator  Thomas, 
of  Colorado,  rose  up  and  declared  that  if  tungsten  was 
not  included  he  would  kill  the  whole  bill.  Tungsten  was 
promptly  added,  for  the  good  and  sufficient  reason  that 
the  Colorado  Senator  had  provided;  and  Thomas  thereby 
)5ut  into  the  pocket  of  producers,  or  would-be  producers, 
of  war  tungsten  a  lot  of  the  real  stuff  which  they  had 
been  unable  to  catch  up  to  by  the  more  hazardous  route 
of  mining. 

Finally,  we  "wonder  what  a  Colorado  tungsten  pro- 
ducer thinks  about  Thomas."  Probably  he  will  be  will- 
ing to  let  the  good  deed  cancel  the  naughty  one,  and 
withhold  his  further  judgment  of  the  able  and  down- 
right Colorado  Senator.  Certainly,  if  you  wanted  any- 
thing in  the  tungsten  line,  or  didn't  want  it,  Thomas 
has  proved  himself  the  critical  factor.  Incidentally,  we 
believe  that  both  Henderson,  of  Nevada,  and  Thomas,  of 
Colorado,  were  in  their  last  days  in  the  Senate  when  the 
final  incident  occurred  to  which  we  referred  in  the 
beginning;  and  this  may  also  be  a  factor  in  reading 
their  respective  thoughts. 
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Taking  a  "Long  Shot" 

A  RECENT  DISPATCH  in  the  Netv  York  Times 
conveyed  the  startling  information  that  a  deal 
whereby  the  Shell  and  Royal  Dutch  oil  interests  had 
secured  title  to  all  properties  in  the  Grosnaya  district, 
in  the  Caucasus,  had  been  consummated.  At  first  we 
are  likely  to  regard  this  in  the  same  category  as 
the  Vanderlip  concessions,  but  a  more  careful  reading 
of  the  article  shows  that  the  bargain  has  been  made 
with  Russians  who  held  title  to  the  propertj'  under  the 
Czar's  regime,  and  that  a  time  limit  of  ten  years  has 
been  placed  in  the  agreement.  In  other  words,  as  the 
Times  expressed  it,  the  bargain  "amounts  to  betting 
that  the  Bolshevist  regime  in  Russia  will  fall  within 
ten  years." 

There  are  many  "ifs,"  "ands,"  and  "buts"  to  such  a 
contract,  and  to  offer  an  opinion  on  the  possible  outcome 
of  the  venture  would  be  largely  guesswork.  However, 
it  may  be  assumed  that  considerably  more  judgment  is 
being  exercised  than  is  shown  by  many  purchasers  of 
oil  stock.  At  any  rate,  the  oil  is  there  in  this  instance, 
and  the  gamble  concerns  only  the  management,  or,  as  we 
regard  it,  the  mismanagement,  of  a  country. 

Eventually  it  must  come  about  that  the  sorry  plight 
of  Russia  will  take  a  turn  for  the  better  and  some 
semblance  of  a  reasonable  government  be  set  up.  With 
the  establishment  of  such  the  rights  of  former  Russian 
subjects  will  undoubtedly  receive  some  degree  of  recog- 
nition, but  whether  this  period  will  be  reached  in  one, 
two,  or  ten  years  is  an  open  question.  However,  we 
know  the  betting  proclivities  of  Lloyds,  and  also  take 
cognizance  of  the  fact  that  the  Englishman  is  a  good 
loser.  He  is  taking  a  "long  shot,"  but  the  trophy  is 
worth  the  chance. 


The  Change  in  the  Secretaryship 
Of  the  Interior 

THE  SECRETARY  OF  THE  INTERIOR  is  also  at 
present  the  Secretarj'  of  Mines,  although  he  does  not 
always  fully  realize  this  dignity.  Therefore,  it  is  an 
important  incident  for  the  mining  industry  when  there 
is  a  change  in  the  Secretarj-ship,  as  there  was  on  the 
fourth  of  March,  due  to  a  change  in  the  administration. 
Judge  J.  B.  Payne,  on  account  of  being  a  Democrat, 
stepping  out,  amd  Senator  Albert  B.  Fall,  on  account  of 
being  a  Republican,  coming  in.  Judge  Payne  had  had 
only  a  brief  time  of  office,  having  succeeded,  in  a  way, 
as  a  temporary  appointee,  the  Hon.  Franklin  K.  Lane, 
who  not  long  after  the  close  of  the  war  gave  up  the 
political  career  to  engage  in  business. 

As  Judge  Payne's  administration  was  under  non- 
spectacular  conditions,  and,  therefore,  he  had  not  much 
po.ssibility  of  coming  into  the  limelight  as  a  Secretarj', 
it  is  all  the  more  fitting  to  record  the  ability  with  which 
he  served.  Hi.s  assistants  in  the  Interior  Department 
came  to  value  fully  his  keen  mind,  his  trenchant  fashion 
of  getting  to  the  bottom  of  problems,  his  faculty  of 
making  up  his  mind  and  announcing  it,  and  his  convinc- 
ing manner  of  explaining  the  reason  for  his  decision. 
We  should  have  liked  to  see  Judge  Payne  continue  as 
Secretary. 

Concerning  Senator  Fall's  fitness  to  be  Secretary  of 
the  Interior  and  of  Mines,  nothing  can  yet  be  said.  He 
i.-^  a  man  of  force  and  character.  He  comes  from  a  great 
mining  state.  He  has  been  conspicuous  in  calling  at- 
tention to  conditions  in  Mexico  and  demanding  that  the 
United  States  take  steps  to  remedy  them.  This  may 
or  may  not  be  a   recommendation   for  a   place  in   the 


Cabinet.  Along  with  certain  pre-election  utterances  of 
the  President,  the  general  outlook  would  be  toward  a 
more  vigorous  foreign  policy  as  regards  Latin  America, 
and  a  less  vigorous  one  as  regards  the  rest  of  the  world ; 
and  although  the  Secretaryship  of  the  Interior  is  far 
from  that  of  State,  our  domestic  problems,  especially 
that  of  mining,  are  now  bound  together  inextricably 
with  certain  foreign  problems. 


Cyanide  Treatment 

Of  Amalgamation  Tailings 

IN  THE  BUREAU  OF  MINES  January  Reports  of  In- 
vestigations there  appears  a  short  article  on  the  sub- 
ject we  have  given  this  editorial.  The  article  is  a  report 
upon  concentration  and  cyanide  tests  on  tailings  ob- 
tained from  a  mill  run  upon  ore  from  a  mine  in  the 
Fairbanks  district,  Alaska.  Percentage  extractions  are 
noted.  An  outline  of  a  plant,  with  estimated  costs;  a 
flow  sheet,  cost  estimate  of  operation,  and  the  results 
of  flotation  tests  upon  slimes  are  given.  In  addition, 
the  report  states  that  "if  the  ore  blocked  out  in  the 
mine  warrants  the  assumption  that  3,000  tons  of  $40 
ore  can  be  mined  and  milled,  the  question  of  treating 
the  amalgamation  tailing  should  be  -seriously  considered." 
The  report  in  both  form  and  substance  is  suspiciously 
like  many  we  have  seen  over  the  signatures  of  prac- 
ticing metallurgists.  In  fact,  it  falls  distinctly  into  the 
class  of  commercial  reports. 

Whatever  the  merit  of  the  particular  case  may  be, 
we  feel  that  the  U.  S.  Bureau  of  Mines  is  treading  upon 
dangerous  ground  both  in  carrying  out  testing  work 
which  is  distinctly  an  encroachment  upon  professional 
practice  and  in  spreading  a  report  which  might  lead 
others  to  believe  that  the  Bureau's  research  work  has 
descended  into  the  category  of  the  side  room  of  an 
assayer's  shop.  Professional  metallurgists  and  engineers 
take  pride  in  the  Bureau's  accomplishments  in  the 
broader  fields  of  research,  but  their  support  cannot  be 
expected  to  continue  if  the  Bureau  fails  to  observe  the 
twilight  zone  between  clearly  defined  commercial  work 
such  as  a  consulting  engineer  or  metallurgist  might 
expect  to  get,  and  its  own  special  field. 


A  Gram  of  Radium  for  Mme.  Curie 

THE  MOVEMENT  that  is  under  way  to  raise  funds 
for  purchasing  a  gram  of  radium  to  be  presented  to 
Mme.  Curie  when  she  comes  to  this  country  in  May  is 
a  bit  of  sentiment  not  without  its  practical  lesson.  So 
rare  and  valuable  is  this  substance,  whose  mysteries  are 
but  half  explored,  that  its  very  discoverer,  when  asked 
as  to  what  she  most  desired,  said  that  she  wanted  a  gram 
of  radium  more  than  anything  el.se  in  the  world.  The 
great  value  of  radium  and  the  minute  quantities  in 
which  it  is  dealt  are  evidence  of  its  scarcity.  The  visible 
supply  of  both  the  element  and  the  ores  that  yield  it  is 
small,  and  at  the  present  rate  of  consumption  a  scant 
half  dozen  years  may  see  the  known  deposits  practically 
exhausted.  Blind  optimism  cannot  discover  new  ones. 
Doubtless  Mmo.  Curie's  great  desire  has  been  made 
more  keen  by  the  prodigal  way  in  which  she  sees  radium 
wasted  in  the  manufacture  of  luminous  dials  and  similar 
article.s.  It  is  safe  to  say  that  the  greater  part  of  the 
current  production  of  the  substance  is  being  so  con- 
sumed. Radium  thus  used  is,  of  course,  a  total  loss. 
It  cannot  be  readily  salvaged  as  can  old  gold  and  silver, 
A  gram  given  to  Mme.  Curie  will  be  a  gram  saved,  and 
.saved  it  should  be  until  everything  is  known  about  it. 
or,  at  least,  until  its  promise  as  a  cure  for  cancer  fades. 
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evidently  a  misunderstanding  of  the  Employment  Sub- 
committee's report.  Sidney  Rolle, 

Chairman  Subcommittee  on  Employment, 
Committee   on   Industrial   Relations,   A.   I.   M.   E. 
Chrome,  N.  J. 


The  Swinging  Pendulum 

The  editorial  comment  in  Engineering  and  Mining 
Journal  of  March  5,  on  the  recent  annual  report  of  the 
Subcommittee  on  Employment  of  the  Committee  on 
Industrial  Relations,  A.  I.  M.  E.,  is  obviously  based  on 
what  is  contained  in  a  single  paragraph.  The  state- 
ments quoted  do  not  represent  what  was  intended  to  be 
emphasized  by  the  Subcommittee  on  Employment,  nor 
do  they  represent  the  sentiments  of  the  Industrial 
Relations  Committee,  nor  the  sentiments  expressed  dur- 
ing the  sessions  of  the  Institute  held  under  the  commit- 
tee's auspices. 

No  blanket  indictment  of  all  employers  was  made 
or  intended  by  the  report.  There  is  no  doubt  that 
the  majority  of  employers  are  sincere  in  their  purpose 
to  deal  fairly  with  their  employees.  It  was  felt,  how- 
ever, that  attention  should  be  called  to  conditions  and 
tendencies  known  to  exist  in  some  industrial  organiza- 
tions, with  a  view  to  emphasizing  how  important  it 
is  that  the  present  situation  be  dealt  with  in  the  right 
way.  The  sentences  you  quote  were  merely  intended  to 
lead  up  to  what  immediately  follows,  in  which  is  stated, 
"Let  us  hope  they  (employers)  will  remain  wise  ayid 
able  and  not  abuse  the  power  that  is  theirs.  Never 
was  there  a  bigger  and  better  opportunity  for  manage- 
ment to  sho2v  that  it  is  broad-gaged,"  which  statement 
is  omitted  in  the  editorial  but  which  might  well  have 
been  included. 

The  constructive  features  of  the  report  may  be  sum- 
marized as  follows: 

1.  In  spite  of  handicaps  of  less  assured  permanency, 
instability  of  labor  supply,  accident  hazards  and  com- 
paratively unhealthful  working  conditions,  the  mining 
and  metallurgical  industry  has  done  much  work,  and 
constant  progress  is  being  made,  toward  the  solution 
of  these  industrial  problems.  It  is  recommended  that 
the  Institute  committee  undertake  to  secure  informa- 
tion on  the  present  status  of  industrial  relations  in 
the  mining  and  metallurgical  industries  of  the  United 
States  and  Canada,  and  to  summarize  this  in  a  report 
for  the  benefit  of  the  Institute  membership. 

2.  A  special  responsibility  rests  on  engineers  to 
devote  their  attention  and  energy,  their  engineering 
skill  and  ability,  to  a  constructive  consideration  of  these 
problems  and  to  give  assistance  to  both  employer  and 
employee  in  an  effort  to  reduce  waste  and  promote  in- 
dustrial co-operation,  emphatically  indorsing  the  views 
of  Herbert  Hoover  in  his  address  before  the  first  meet- 
ing of  the  Federated  American  Engineering  Societies. 
And,  as  the  report  concluded,  "Let  the  mining  and 
metallurgical  engineers  accept  his  doctrine  of  the  ini- 
tiative on  the  part  of  the  employer,  increased  production 
on  the  part  of  the  employee,  and  emphasize  his  keynote 
of  good-will." 

The  Committee  on  Indu.strial  Relations  hopes  that 
its  work  will  be  of  real  service  to  the  In.stitute  mem- 
bers, by  bringing  to  their  attention  what  is  being 
accomplished  to  promote  increased  confidence  and 
re.Hpect  between  employers  and  employees.  We  hope 
that  this  communication  may  correct  any  wrong  impres- 
sion   that    may    have    lieeii    given    Ihi-ough    what    was 


Selective  Converting  First  Developed 
In  France 

In  your  issue  of  Feb.  5,  J.  Owen  Ambler  describes  the 
practice  of  selective  converting  at  Clifton,  Ariz.,  and 
calls  it  an  adaptation  of  the  old  Welsh  "best-selecting" 
process.  The  practice  of  selective  converting  was,  to 
my  knowledge,  first  developed  by  Paul  David  at  the 
Equilles  works,  in  France,  in  a  spherical  converter, 
which  he  called  "selecteur"  (French  for  selector).  This 
converter  is  provided  with  a  pocket  on  its  side,  in  v/hich 
are  stored  the  "bottoms." 

After  the  matte  has  been  blown  to  white  metal,  blow- 
ing continues  for  a  relatively  short  period,  until  the 
impurities  are  collected  in  the  first  copper  blown,  which 
flows  in  to  the  side  pocket  of  the  converter.  By  turning 
the  converter  into  proper  position,  the  "bottoms"  can 
be  tapped.  Blowing  then  continues  on  the  rest  of  the 
charge.  By  this  process  David  not  only  removed  all 
+he  imnurities  from  the  bulk  of  the  copper,  but  collected 
also  the  silver  and  gold  in  the  bottoms,  and  effected 
great  economies  in  the  succeeding  electrolytic  refining 
operations.  Only  the  bottoms  were  subjected  to  elec- 
trolytic refining;  the  other  converted  copper  could  be 
refined  directly  in  furnaces.  David's  Selecteur  is  de- 
scribed in  "Annales  des  Mines,"  Vol.  XIII,  1898,  on 
page  621.  Herbert  Haas. 

San  Pedro,  Cal. 


The  Crowe  Process  as  Practiced  at  the 
Homestake  Plant 

I  have  read  Alfred  James'  "Sidelights  on  the  Cyani- 
dation  Process,"  in  your  issue  of  Jan.  15,  with  interest. 
This  is  an  expression  of  an  individual's  opinion.  As 
such,  it  merits  respect.  Were  it  not  that  certain  fig- 
ures are  quoted  in  discussing  the  Crowe  process,  there 
would  be  no  occasion  for  comment  on  the  article.  But 
as  figures  are  cited  to  make  the  author's  point,  there  is 
justification  for  examining  these  to  see  whether  they 
ai-e  authentic,  typical  and  fairly  representative  of  the 
most  recent  practice. 

I  quote  the  article  in  question:  "It  is  obvious  from 
Crowe's  results  that  the  consumption  of  0.407  lb.  per 
ton  of  ore  should  never  have  been  permitted.  Ought 
not  Crowe's  figure  of  0.191  lb.  to  be  reduced  to  at  least 
0.17  lb.  (African  practice)  or  more  accurately  0.07  lb. 
(Indian  practice)  by  reversion  to  zinc  shaving?" 

Merely  calling  attention  to  the  fact  that  Portland 
ore  is  generally  of  higher  grade  than  African,  and  that 
any  comparison  of  practice  at  the  two  places  should  be 
made  with  this  fact  in  mind,  I  give  herewith,  for  Mr. 
James'  information,  recent  precipitation  data  from 
Homestake.  The  Crowe  process  was  used  here:  Period 
covered,  year  1920;  tons  of  tailings  treated,  1,255,419; 
pounds  of  zinc  dust  use<l,  50, i:!."!;  i)oiinds  of  zinc  dust 
per  ton  tailings,  0.04. 

Substituting  these  figures  in  the  paragraph  ciuoted, 
it  is  apparent  that  the  argument  is  thereby  rendered 
futile.  Allan  J.  Clarke. 

Lead,  S.  D. 
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Black-Sand  Deposits  of  the  Island  of  Chiloe 

Seven  Beaches  on  the  West  Side  of  the  Island  Off  the  Chilean  Coast  Are 
Washed  for  Gold-  and  Platinum-Bearing  Sands,  Principally  by  Means 
Of  a  Local  Amalgamating  Device — Value  and  Extent  of  Deposits  Erratic 

By  Fritz  Mella 

Written  for  Eni/ineering  and  Mining  Journu} 


THE  Island  of  Chiloe,  a  Chilean  possession,  lies  in 
longitude  74  deg.  West,  between  latitudes  41  deg. 
50  min.  and  43  deg.  25  min.  It  is  100  miles  in 
length  along  a  north-south  axis,  averages  30  miles  in 
width,  and  is  separated  from  the  Chilean  mainland  on  the 
north  by  the  Chacao  Channel  and  on  the  east  by  the 
gulfs  of  Ancud  and  Corcovado,  which  form  the  northern 
extremity    of    the    inside    waterway    to    the    Strait    of 


MAI'  111-  Till-:   ISI.ANIi  (II-  i-iiii,<>i: 

Magellan.  Owing  to  the  absence  of  ports  on  the  Pacific 
side,  and  the  lack  of  means  of  communication  by  land 
lietause  of  the  thickly  wooded  nature  of  the  counto'. 
the  western  coast  is  sparsely  settled,  and  all  commerce 
with  the  island  is  through  the  channels  and  the  ports 
along  the  eastern  coast. 

Small,  wood-burning  freight  and  passenger  steamers 
of  about  lifty-ton  register  ply  belwei'n  the  island  and 
Puerto  Montt,  the  southern  terminal  of  the  Chilean 
government  railway.  By  through  train  the  GOO-mile 
journey  from  Santiago  to  Puerto  Montt  can  be  made  in 
twenty-four  hours,  and  from  Puerto  Montt  to  Ancud,  the 
capital  of  Chiloe,  requires  eight  or  nine  hours  by  channel 
boat.  Points  further  south,  such  as  Castro,  Chonchi. 
mill  (juellon,  reiiuire  twenty-four  to  forty-eight  hours. 
A  f'lO-cni.  Kiige  riiilroad  connects  Ancud  with  Castro. 


The  climate,  though  disagreeable  during  the  rainy 
season  or  winter  months  of  June,  July,  and  August, 
when  the  high  north  w'inds  prevail,  is  not  severe,  as 
frosts  are  rare  and  snow  is  unknown.  The  annual 
rainfall,  however,  averages  about  two  meters.  Except 
for  the  beaches  and  small  tracts  cleared  for  agricul- 
ture, the  island  is  still  a  virgin  forest.  The  principal 
woods  encountered  are  laurel  and  cypress  and  a  species 
of  oak,  and  dense  hardwoods,  locally  called  "luma" 
and  "tepu,"  with  high  calorific  values  and  used  uni- 
versally in  that  section  of  the  countr>'  for  fuel,  are 
plentiful  and  cheap.  The  native  "Chiiotes,"  although 
small  in  statui-e,  are  strong  and  hardy,  and  make  fairly 
good  workmen.  Because  of  their  environment,  they  are 
skillful  woodsmen,  and  at  the  same  time  natural  and 
daring  sailors.  The  inhabitants  of  the  west  coast  occa- 
sionally engage  in  gold  washing ;  but  their  chief  occupa- 
tion while  at  home  is  the  raising  of  potatoes,  for  which 
the  island  is  noted. 

The  Spaniards  are  credited  with  having  worked  the 
gold-bearing  gravels  of  the  Rio  Gamboa,  near  Castro, 
on  the  east  coast,  more  than  a  century  ago,  but  the 
black  sand  beaches  on  the  west  coast  did  not  attract 
attention  until  1890.  Most  of  the  work  done  since  that 
time  has  been  of  an  individual  nature.  Several  attempts 
by  placer  miners  from  the  Punta  Arenas  fields  to  work 
on  a  larger  scale  are  said  to  have  resulted  in  failure. 

The  principal  beaches  exploited  for  their  gold-bearing 
black  sands  are,  beginning  from  the  south,  Huenacoy- 
hue,  Catiao,  Tablaruca,  Bonita,  Cucao,  Temui,  and 
Carelmapu,  the  last  named  being  situated  on  the  main- 
land just  across  the  channel  from  Ancud.  Gold  has  also 
been  reported  on  the  Island  of  Cailin,  across  from 
Quellon,  and  on  the  Island  of  Ipun,  about  eighty  miles 
south  of  Chiloe.  Appreciable  quantities  of  platinum  are 
found  from  Tablaruca  south.  The  auriferous-  and 
platinum-bearing  black  .sands  consi.st  of  quartz,  olivine, 
zircon,  garnet,  and  other  silicates,  with  magnetite, 
ilmenite,  and  hematite  as  the  heavier  con.stituents.  The 
•sands  probably  represent  the  erosion  products  of  the 
basic  igneous  rocks  of  the  higher  cordillera.s  of  the 
continent,  from  which  they  were  transported  to  the  sea 
by  streams  when  the  island  was  still  a  part  of  the 
mainland. 

Gold  Values  in  Sands  Show  Variation 

The  pre.sent  deposits  are  due  to  the  concentrations  of 
the.sp  sands  by  the  sea  as  well  as  to  the  erosive  action 
of  the  waves  on  the  cemented  .sand  bluffs  jutting  into 
the  ocean  at  various  points  on  the  coast,  .some  of  which 
on  panning  yield  the  heavy  black  sands  and  colors  of 
gold.  The  proportion  of  black  sands  on  the  various 
benches  varies  from  a  trace  to  as  high  as  50  per  cent  of 
the  deposit.  As  a  rule,  the  highest  gold  values  ni-e 
found  in  banded  layers  of  heavy  black  and  garnet iferous 
sands,  varjing  from  thin  knife-blade  seams  to  as  much 
as  20  cm.   in   thickne.ss,  and  occurring   botweon   strata 
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of  lighter,  gray  sands.  However,  the  presence  of  black 
sand  does  not  always  indicate  the  presence  of  gold,  and 
although  the  deposits  are  extensive,  the  gold  values  ap- 
pear to  vary  greatly  within  narrow  limits.  Elevated 
beds  of  shells  on  the  east  coast  suggest  that  the  island 
was  subjected  to  at  least  two  uplifts,  so  that  the  beaches 
investigated  are  probably  all  modern,  and  although  high 
ancient  concentrations  may  exist  farther  inland,  their 
presence  has  not  yet  been  disclosed.  Owing  to  the 
thickly  wooded  nature  of  the  interior,  very  little  pros- 
pecting has  been  attempted  there. 

Generally,  the  concentrations  of  black  sands  are  found 
close  to  the  present  high-tide  mark,  and  between  high 
and  low  tide,  although  a  noticeable  exception  is  Cucao, 
where  the  concentrated  deposit  lies  from  a  hundred 
meters  to  one  kilometer  back  from  shore  line.  The  same 
occurrence,  but  less  marked,  was  observed  on  the  Pilol 
and  Bonita  beaches,  and  it  is  possible  that  these  con- 
centrations, which  are  no  longer  subject  to  present 
wave  influence,  may  be  the  results  of  an  unusually  heavy 
storm  or  a  tidal  wave,  as  they  conform  to  the  gently 
sloping  contour  of  the  present  or  modern  beaches  and 
differ  from  them  only  in  their  constituents.  Similar 
conditions  are  reported  on  some  of  the  beaches  imme- 
diately north  of  Cucao,  which,  however,  were  not  visited, 
as  the  gold  contents  of  their  sands  were  reported  to 
be  insignificant. 

Both  gold  and  platinum  are  encountered  in  the  black 
sands,  and,  although  little  attention  was  paid  to  the 
platinum  until  recently,  the  Chilotes,  who  were  aware 
of  the  latter's  existence  but  not  its  value,  termed  it 
oro  bianco,  or  white  gold,  and  ignored  it  because  of  its 
failure  to  amalgamate.  Platinum  is  found  only  in 
appreciable  quantities  from  Tablaruca  beach  south,  the 
richest  samples  coming  from  Lavaderos  beach,  the 
farthest  south  beach  prospected.  The  gold,  which  occurs 
in  fine  thin  scales,  is  unusually  clean,  running  about 
950  fine,  and,  unlike  the  gold  in  the  Oregon  deposits, 
amalgamates  readily.  It  apparently  occurs  in  a  free 
state,  as  assays  of  the  black  sands  from  various  beaches, 
after  amalgamation,  failed  to  disclose  gold  either  chem- 
ically or  mechanically  combined.  The  coarsest  gold  is 
found  on  the  southern  beaches,  pieces  weighing  up  to 
IJ  milligrams  not  Ijeing  uncommon,  but  the  further 
north  the  beach  the  finer  the  gold,  and  at  Carelmapu, 
the  farthest  north  beach  exploited,  estimates  show  that 
200,000  particles  are  required  to  make  a  gram,  or  about 


3,000  colors  to  one  cent.  This  is  finer  than  the  Snake 
River  gold,  which  according  to  the  U.  S.  Geological 
Survey,  required  2,000  colors  to  make  a  cent. 

Native  "Aparato"  Successfully  Used 
To  Treat  Sands 

Early  attempts  to  save  the  gold  in  ordinary  sluice 
boxes  failed  because  of  the  tendency  of  the  heavy  black 
sands  to  clog  the  riffles,  as  a  result  of  which  the 
native  amalgamating  device  locally  termed  aparato 
and  sometimes  canaleta  was  developed.  The  aparato 
is  simply  a  wooden  frame  or  box  holding  a  series  of 


OPERATING  A  NATIVE  APARATO 
Note  the  corrugated  amalgamating  plates  in  the  lower  tray. 
Material  in  the  right  foreground  is  sand  and  pebbles  which  is 
being  washed.  In  right  background  is  oversize  from  the  device. 
To  the  left  are  the  tailings  that  have  passed  over  the  amalgamating 
plates. 

inclined  and  sometimes  staggered  amalgamating  plates 
and  a  tray  with  a  screen  for  receiving  the  sands.  The 
contrivance  is  set  up  near  a  source  of  water  with  a  tub 
placed  at  one  side  and  elevated  so  that  water  from 
a  3-in.  hole  in  the  tub  will  flow  into  the  tray  in  a  con- 
tinuous stream.  The  material  to  be  washed  is  shoveled 
on  the  tray,  from  which,  with  the  aid  of  the  stream 
of  water  and  a  piece  of  board  in  the  hands  of  the 
operator,  it  is  moved  over  the  screen,  the  undersize 
passing  over  the  amalgamating  plates  and  the  oversize 
dropping  at  the  back  of  the  machine.  As  silver-plated 
plates  are  beyond  native  means,  local  custom  decrees 
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the  use  of  a  corrugated  nickeled  variety,  but  it  is 
necessary  to  work  these  plates  at  a  steep  pitch  to  prevent 
the  heavy  black  sands  packing  in  the  depressions  of  the 
corrugations.  Notwithstanding  the  primitive  arrange- 
ment of  the  apparatus,  with  well-dressed  plates  and  in 
the  hands  of  careful  operators,  the  machine  becomes 
a  most  efficient  gold  saver,  although  when  it  is  crowded 
the  gold  losses  are  heavy. 
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WASHING  BEACH   SAND.      SLUICES  LINED  WITH   BURLAP 

As  the  concentrated  deposits  are  generally  of  a  super- 
ficial nature,  the  enriched  areas  are  prospected  by  means 
of  shallow  pits,  and  when  the  mantn  or  rich  strata 
is  encountered  it  is  stripped,  carefully  separated  from 
the  barren  gray  sands,  and  shoveled  aside  for  subse- 
quent treatment  on  the  aparato.  Gold  pans  are  unknown, 
and,  although  a  wooden  batea  is  sometimes  employed 
in  the  clean-up,  an  ordinary  shovel  is  used  for  vanning 
and  prospecting,  the  natives  becoming  very  proficient 
in  its  use  as  a  means  of  separating  the  fine  gold  from 
the  heavy  black  sands. 

The  two  principal  beaches,  from  an  acreage  stand- 
point, are  Carelmapu  and  Cucao,  both  of  which  were 
investigated  in  the  expectation  that  the  extensive  yard- 
ages of  sand  would  offer  a  promising  field  for  opera- 
tions on  a  large  scale  with  modern  appliances. 

Carelmapu  Beach  Formerly  Scene  of 
Active  Washing 

It  is  said  that  in  the  early  90's  as  many  as  two 
hundred  aparatos  were  engaged  in  washing  the  Carel- 
mapu beach,  and  although  the  remains  of  tailing 
mounds  attest  to  considerable  past  activity,  no  authentic 
records  of  the  gold  produced  exist.  This  beach  is  about 
12  km.  long  by  2  km.  wide,  constituting  one  large, 
flat  expanse  of  sand  topped  with  a  sandy  soil  that,  in 
the  rainy  season  and  owing  to  insutficient  drainage, 
becomes  a  vast  swamp,  but  in  the  summer  is  trans- 
formed into  a  greasy  meadow.  Though  the  concentra- 
tion of  the  auriferous  black  sands  was  apparently 
confiiK'd  to  the  immediate  shore  line,  subject  to  wave 
influeiRC,  pannings  at  almost  any  point  on  the  meadow 
disclosed  the  presence  of  gold.  In  view  of  this  fact,  the 
entire  area  was  located  about  two  years  ago  by  a 
group  of  Chileans  in  Ancud,  and  as  samples  taken  by 
their  representatives  indicated  possible  values  of  i  to 
i  K-  of  gold  per  cul>ic  meter,  it  was  decided  to  investi- 
gate the  meadow  more  thoroughly. 

With  considerable  difTiculty,  owing  to  water  and  loose 
sand,  eight  test  pits  from  three  to  fcnir  meters  deep 
were  sunk  in  a  rectangle  of  2  km.  by   H   km.  at  the 


southern  extremity  of  the  meadow  and  where  the  most 
promising  surface  prospects  were  obtained.  The  results 
were  disappointing  in  that  the  average  indicated  gold 
value  of  the  samples  was  under  4c.  per  cubic  meter, 
although  one  hole  returned  an  average  of  30c.  Subse- 
quent investigation  showed  this  pit  to  have  been  sunk 
at  a  point  where  some  surface  concentration  had  been 
effected  in  an  area  of  less  than  one  hundred  square 
meters.  The  material  exposed  by  the  test  pits  was 
composed  almost  entirely  of  the  lighter,  gray,  beach 
sands,  the  black  sands  probably  not  representing  more 
than  1  or  2  per  cent  of  the  total  material  excavated. 

Attempts  at  Prospecting 

In  view  of  the  low  results  obtained  on  the  meadow, 
and  to  investigate  the  possibilities  of  the  concentrated 
strip  of  beach  at  shore  line,  a  series  of  shallow  holes 
were  sunk  at  100  m.  intervals,  about  20  m.  back  from 
and  parallel  to  the  high-tide  mark.  Notwithstanding 
that  estimates  by  the  owners  ci-edited  this  portion  of 
the  beach  with  values  in  excess  of  one  gram,  or  about 
60c.  per  cubic  meter,  the  average  of  the  pits  was  less 
than  lie.  Some  concentration  is  taking  place  continu- 
ally between  high  and  low  tide,  but  the  occurrences  are 
apparently  too  erratic  to  warrant  even  small-scale  opera- 
tions, as  no  attempts  to  exploit  them  have  been  made  in 
recent  years.  At  several  points  in  this  vicinity  a  thin 
streak  of  pure  black  sand  showing  from  fifty  to  sixty 
colors  to  the  pan  was  encountered,  but  owing  to  the 
changeable  action  of  the  waves  no  reliance  can  be  placed 
on  the  permanency  of  the  streak. 

About  ten  years  ago  the  Carelmapu  meadow  was 
drilled  for  oil,  and,  although  none  was  found,  the  log 
of  a  drill  hole  that  attained  a  depth  of  600  m.  shows 
that  a  false  bedrock  of  sandstone  about  3  m.  thick  was 
encountered  at  a  depth  of  15  m.  Following  this,  suc- 
cessive layers  of  loose  and  cemented  beach  sands,  sand- 
stone, and  occasional  layers  of  clay  and  pebbles  were 
passed  through,  and  the  hole  was  stopped  in  sandstone. 
The  records  of  the  oil  company  contain  no  reference  to 
gold  in  the  deposit;  nevertheless  it  is  of  interest  that 
samples  of  the  last  drilling  from  the  hole  mentioned,  on 


trjVnsportation  at  cucao 

being  panned,  disclosed  the  presence  of  the  character- 
istic hea\->'  black  sand  and  a  few  very  fine  colors  of  the 
same  flaky  gold  encountered  on  the  beach. 

Cucao  beach,  situated  about  half  way  down  the  coast 
of  the  island,  is  reached  from  the  town  of  Choncbi  over 
a  10-km.  cart  road  to  Huillinco,  a  settlement  on  the 
eastern  shore  of  Lake  Huillinco,  and  thence  about  20 
km.  by  boat  across  the  lake,  whose  western  extremity 
and  outlet  to  the  sea  are  on  the  Cucao  beach.  The  road 
described  is  the  only  feasible  overland  communication 
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between  the  east  and  west  coasts,  for  dense  forests 
cover  the  island. 

Like  Carelmapu,  Cucao  is  an  open  roadstead  about 
12  km.  long,  the  beach  averaging  about  li  km.  wide. 
The  concentrated  black-sand  deposit  can  be  distin- 
guished from  the  lighter,  gray,  beach  sands  by  a  slight 
iron  stain  and  a  heavy  covering  of  rounded  beach  peb- 
bles. By  virtue  of  these  markings,  the  deposit  can  be 
traced  on  surface  for  approximately  12  km.  in  a  prac- 
tically continuous  line,  the  average  indicated  width 
being  about  50  m.  The  middle  of  the  deposit,  which 
is  only  about  5  m.  above  sea  level,  lies  about  1  km. 
back  from  the  present  shore  line,  the  extremities  ap- 
proaching within  100  m.  of  high  tide.  The  work  done  to 
date,  which  includes  some  haphazard  drilling,  indicates 
that  a  section  through  the  deposit  on  an  east  and  west 
line  resembles  a  lens  about  7  m.  thick  in  its  center.  The 
deposit  rests  on  gray  beach  sands  of  unknown  depth, 
bedrock  as  yet  not  having  been  encountered,  although 
one  of  the  drill  holes  is  said  to  have  reached  a  depth 
of  20  m. 

The  deposit  differs  from  the  adjacent  gray  beach 
sands  in  that  it  contains  a  larger  proportion  of  the 
heavy  black  sands  and  beach  pebbles,  the  latter  sel- 
dom exceeding  fist  size.  The  black  sands  constitute 
probably  10  to  15  per  cent  of  the  deposit  and  the  peb- 
bles 40  per  cent.  The  gold,  although  somewhat  coarser 
than  that  found  at  Carelmapu,  is  nevertheless  exceed- 
ingly fine  and  flaky.  It  is  disseminated  throughout 
the  deposit,  but  the  concentrations  of  the  metal  are 
found  in  layers  of  pure  black  and  garnetiferous  sands, 
varying  in  thickness  from  A  to  20  cm. 

Although  both  native  and  foreign  prospectors  have 
been  washing  the  richest  sands  of  the  Cucao  beach  with 
aparatos  for  the  last  twenty  years,  about  two  years  ago 
a  Chilean  company,  after  acquiring  practically  the 
entire  deposit  by  purchase  and  location,  made  an  attempt 
to  exploit  the  sands  on  a  larger  scale.  Its  installa- 
tion consisted  of  a  clamshell  bucket  and  a  25-hp.  steam- 
operated  winch,  mounted  on  a  truck  running  on  rails. 
The  clamshell  dumped  into  an  elevated  puddling  box 
at  the  head  of  a  sluice  lined  with  sections  of  screen 
with  2-mm.  holes,  the  undersize  from  the  screen  dis- 
charging into  an  under-current  fitted  with  silver-plated 
amalgamating  plates.  Riffles  were  dispensed  with 
entirely,  owing  to  the  extremely  fine  flaky  nature  of 
the  gold  and  the  unusually  large  proportion  of  heavy 
black  sands.  Water  was  pumped  to  an  elevated  flume, 
through  which  it  was  conducted  to  the  puddling  box. 

The  plant,  which  was  operated  intermittently  for  a 
few  months  only,  proved  a  complete  failure;  first,  be- 
cause of  the  inability  of  the  clamshell  to  dig  the  tightly 
packed  black  sands  without  the  aid  of  hand  labor; 
second,  because  of  the  difficulties  encountered  in  the  dis- 
position of  the  tailings,  due  to  the  flatness  of  the  beach, 
and,  third,  because  the  bullion  returns  for  the  time 
operated  indicated  a  lower-grade  material  than  origi- 
nally anticipated.  In  the  absence  of  any  other  records, 
measurements  of  the  excavation  compared  to  the  bullion 
.sold  indicated  a  recovery  of  30c.  per  cubic  meter.  Oper- 
ations were  di.sconlinuod  at  the  beginning  of  1919,  but 
as  the  pits  sunk  on  various  parts  of  the  deposit  were 
said  to  have  encountered  good  concentrations  to  a  depth 
of  fi  m.,  and  as  prospecting  beyond  the  limits  of  the 
known  black  sand  deposit  showed  the  presence  of  gold 
and  indicated  a  possible  mineralized  area  of  1,000  acres, 
a  preliminary  examination  of  the  property  was  planned 
on  the  assumption  that  modern  dredges  might  profitably 


exploit  the  deposit.  A  further  incentive  was  the  pos- 
sibility of  encountering  commercially  valuable  quanti- 
ties of  platinum,  as  occasional  colors  are  met  in  pan- 
ning, and  because  an  assay  of  some  old  mercury-trap 
concentrates  was  said  to  have  shown  several  ounces  of 
platinum  per  ton  of  concentrates. 

It  was  realized  that  the  nature  of  the  deposit  and 
the  large  proportion  of  black  sands  would  present  metal- 
lurgical difficulties  hitherto  not  encountered  in  dredging 
practice.  However,  it  was  felt  that  attempts  at  their 
solution  would  have  been  justified  in  the  event  of  con- 
firming  the    expected   yardage    and   values. 

The  investigation,  which  was  undertaken  in  October, 
1920,  and  for  which  test  pits  from  3  to  5  m.  deep 
were  sunk  on  both  the  known  concentrated  deposit  and 
the  adjoining  ground,  revealed  the  fact  that  the  values 
were  confined  to  erratic  streaks  of  black  and  gar- 
netiferous sand,  generally  within  two  meters  of  the  sur- 
face, and  never  more  than  20  cm.  thick,  two  to  three 


UNSUCCESSFUL  CLAMSHELL  BUCKET  PLANT  ON 
CUCAO  BEACH 

centimeters  being  nearer  the  average.  The  entire  con- 
tents of  each  test  pit  were  run  over  an  amalgamating 
device,  and  the  results  checked  by  0.10-  to  0.20-cu.m. 
samples  cut  down  the  sides  of  the  pits,  concentrated 
on  burlap,  and  the  concentrates  assayed  in  the  usual 
way.  The  gold  values  of  the  pits  on  the  known  deposit 
averaged  less  than  6c.  per  cubic  meter,  the  highest  value 
for  any  one  shaft  being  13c.  No  appreciable  platinum 
was  encountered,  and  the  ground  adjoining  the  known 
deposit,  which  it  was  hoped  might  augment  the  yardage 
possibilities,  proved  to  contain  only  traces  of  gold,  the 
majority  of  the  shafts  thereon  showing  only  barren, 
gray  beach  sands.  The  depth  of  the  pits  was  limited  by 
the  water  level,  slightly  higher  at  that  time  of  year 
than  in  midsummer.  The  discrepancy  between  the 
return  of  30c.  for  the  company's  operations  and  the 
low  results  of  the  pits  is  probably  due  to  the  fact 
that  the  actual  volume  of  material  excavated  by  the 
clam-shell  was  in  excess  of  the  estimated  (luantity;  that, 
as  subsetjuent  pannings  showed,  the  company's  work 
had  been  initiated  on  one  of  the  most  promising  sec- 
tions of  the  deposit,  and,  finally,  that  the  average  depth 
of  somewhat  over  two  meters,  attained  in  the  opera- 
tions, included  only  the  richer  superficial  layers. 

The  beaches  of  IMlol  and  Honita  were  also  visited. 
A  small  portion  of  the  latter,  sometimes  called  "Tri- 
color," is  said  to  have  been  worked  with  some  success 
about  fifteen  years  ago  by  Don  Juan  Cristie,  but  the 
occurrences  of  the  auriferous  black  sands  as  judged  by 
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panning  tests  are  too  erratic  and  limited  in  extent  to 
interest  other  than  individual  operators.  Samples 
taken  from  the  beds  lying  about  two  hundred  meters 
inland  from  the  present  shore  line,  though  containing  a 
large  proportion  of  black  sand,  indicated  insignificant 
gold   values. 

Samples  from  Tablaruca,  Catiao,  and  Huenacoyhue 
show  the  presence  of  coarser  gold  and  a  larger  propor- 
tion of  platinum  than  the  northern  beaches,  yet  the 
southern  beaches,  because  of  their  limited  extent  and 
inaccessibility,  are  exploited  only  in  a  desultorv  fashion, 
generally  after  winter  storms.  At  best  it  appears  to  be 
a  precarious  business,  even  for  the  natives,  to  whom 
an  equivalent  of  75c.  United  States  currency  is  a  good 
daily  wage. 

Platinum  and  Iridium  at  Lavaderos  Beach 
Lavaderos  beach,  where  the  best  platinum  prospects 
have  been  found  to  date,  is  situated  near  the  extreme 
southwestern  point  of  the  island,  immediatelv  south  of 
Rio  Zorras.  The  beach  is  small,  about  250  m.  long 
and  25  m.  wide  above  high  tide,  although  the  best 
concentration  is  found  in  a  width  of  about  25  m.  be- 
tween high  and  low  tide.  The  platinum-bearing  sand 
averaging  from  10  to  20  cm.  thick,  is  encountered  on 
a  false  bedrock  of  clay  and  below  a  capping  of  about 
50  cm.  of  light  gray  beach  sand.  A  second  streak  of 
platinum-bearing  sand  is  said  to  exist  below  the  false 
bedrock,  but  an  excess  of  water  has  hindered  proper 
prospecting.  Random  samples  brought  to  mv  attention 
indicate  that  a  value  of  lA  to  2  g.  of  platinum  per 
cubic  meter  may  be  expected  from  the  upper  concen- 
trated streak.  The  platinum  occurs  in  thin,  flakv  scales, 
but  tests  conducted  on  0.10-  to  0.20-cu.m.  samples  show 
that  it  is  easily  saved  on  burlap,  the  proportion  of 
heavy  black  sand  in  the  beach  probably  not  exceeding 
2  or  .3  per  cent.  The  platinum  is  in  a  free  state,  as 
shown  by  assays  of  concentrates  from  which  the  plati- 
num had  been  removed  by  amalgamation,  and  an 
analysis  of  the  clean  metal,  which  is  of  a  light  gray 
color,  yielded  10  per  cent  of  iridium. 

An  attempt  is  now  being  made  by  local  operators 
to  exploit  the  beach  with  a  steam-operated  dragline 
scraper  with  a  daily  capacity  of  about  20  cu.m.,  the 
.sands  after  .screening  to  be  passed  over  amalgamating 
plates  to  remove  the  gold  and  thence  concentrated  on 
stationary  canvas  and  burlap  tables  for  the  platinum. 
As  the  plant  was  placed  in  operation  only  a  few  weeks 
ago,  no  information  as  to  results  is  available. 

The  investigations  lead  to  the  conclusion  that  though 
extensive  deposits  of  black  .sand  exist  on  the  northern 
beaches,  they  contain  only  occasional  traces  of  phitinum 
and  their  gold  values  are  both  too  erratic  in  distribu- 
tion and  too  low  in  grade  to  permit  of  their  profitable 
exploitation.  It  is  possible  that  .systematic  prospecting 
on  other  southern  beaches  would  disclose  platinum- 
bearing  .sands  that  might  l>€  profitably  exploited  with 
high  prices  obtainable  for  the  metal,  but  the  limited 
extent  of  the  beaches  would  indicate  that  no  large 
deposits  could  be  expected.  Samples  of  sand  in  which 
monazite  was  suspected  were  tested  ((ualitativelv  for 
thorium,  but  with  negative  results.  It  has  al.so"  been 
NUggested  that  the  magnetite  in  the  black  .sands  might 
prove  valuable  as  a  source  of  iron  ore.  However,  apart 
from  the  metallurgical  consideratioiis.  the  inaccessibil- 
it.v  of  the  majority  of  the  deposits  and  the  wide  dis- 
tribution of  the  .sands  would  di.scourage  investigation 
in  that  direction. 


Swedish  Iron  Industry  in  1920 
Special  Correspondence 
AT  THE  MEETING  of  the  Swedish  Ironworks  Asso- 
1  1.  ciation  on  Jan.  30,  Manager  Carl  Sahlin  presiding 
the  usual  statement  for  the  year  1920,  and  especially  in 
its  relation  to  the  fourth  quarter,  was  made.  The  ex- 
port of  iron  ore  had  increased  from  2,419,000  tons  in 
1919  to  3,737,000  tons  in  1920,  and  the  export  of  iron 
from  246,112  tons  to  273.000  tons,  of  which  the  increase 
was  entirely  due  to  the  pig  iron.  There  was  a  hea^T 
increase  in  the  iron  imports;  viz.,  from  128,000  tons  to 
245,300  tons. 

The  number  of  blast  furnaces  in  operation  on  Dec  31 
1920,  was  42,  of  132  available;  of  bessemer  furnaces  3 
of  18  available,  and  30  out  of  80  available  Martin  fur- 
naces. The  output  figures  of  all  descriptions  of  iron 
in  1920  exhibit  a  falling  off,  and  are  the  lowest  during 
the  last  period  of  ten  years. 

The  management  states  that  the  year  1920  has,  for 
the  Swedish  industry-,  been  a  difficult  one.  The  produc- 
tion has  been  unfavorably  aflFected  during  the  vear  by 
labor  unrest  and  the  introduction  of  the  eight-hour  day 
system.  The  revived  inquiry  during  the  spring  and 
summer  months,  with  resultant  better  prices,  had  to 
some  extent,  balanced  the  unexampled  increase  in  pro- 
duction costs,  but  despite  this,  the  results  for  the  vear 
are,  for  the  most  of  the  steel  and  iron  works,  unsatis- 
factory, on  account  of  the  last  quarter's  depression, 
with  prices  that  do  not  cover  production  costs. 

The  pig  iron  produced  in  1920  amounted  to  only 
452,300  tons,  and  is  more  than  200,000  tons  under  the 
average  figures  during  the  ten-year  period.  The  cause 
of  this  low  output  is  to  be  found  in  the  minimum  pro- 
duction during  the  first  quarter.  During  the  summer 
months  a  number  of  blast  furnaces  were  put  in  opera- 
tion, and  during  the  year  the  average  number  operated 
was  about  sixty.  In  December,  however,  the  figure-; 
fell  to  forty-two. 

In  addition,  the  industr>-  has  alwavs  had  to  contend 
with  high  freights,  taxes  and  other  disabilities,  which 
the  low  production  accentuated.  The  export  figures 
show  somewhat  better  totals  for  1920  for  the  cast-  and 
pig-iron  group  than  the  previous  year,  but  the  total  is 
below  the  average  for  the  last  ten  vears.  The  chief 
cause  of  this  is  the  general  change  over  to  peace  require- 
ments production,  as  also  the  unexpected  exchange  con- 
ditions, and  last,  but  not  least,  the  severe  competition 
from  Germany  at  prices  which  are  far  below  the  produc- 
tion costs  of  Swedish  works. 

The  imports  of  iron,  for  the  reasons  given,  show  a 
distinct  increa.se,  viz..  110.000  tons  more  than  during 
the  previous  year,  the  surplus  being  contributed  bv 
bars,  with  33,000  tons,  and  rails.  25.000  tons;  also  thin 
and  thick  plates.  24.000  tons.  The  imports  of  malleable 
iron  probably  for  the  first  time  for  a  considerable  period 
in  the  history  of  the  Swedish  iron  industrv  exceeded  the 
previous  year's  exports. 

The  a.ssociation  decided  to  resume  the  normal  quota- 
tions for  Swedish  iron,  which  were  inhibited  during  the 
war.  and  fixed  the  following:  Export  pig  iron  (maxi- 
mum sulphur  O.Ol.-i.  phosphorus  0.025).  250  kronor'  bil- 
lets (over  0.45  carbon).  500  kronor;  wire  (over  0.45 
carbon).  57O-«00  kronor;  Martin  iron.  base.  390  kronor. 
and  Lancashire,  ordinary,  base.  600  kronor— all  Swedish 
kronor,  per  1.000  kg.,  f.o.b.  works  on  thirty  days'  basis. 

■k'ron. '•!•"••''  "'"'■'"''  "■"•■  'P«-ll''1   "kronor"  :  XorwcKliin  nnd  Dttnl»h. 
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The  Problem  of  Domestic  Copper  Consumption 

Developing  New  Outlets  and  Uses  for  the  Metal  Not  More  Important  Than 
Combating  Inferior  Substitutes  —  Producers  Should  Form  a  Research 
And  Publicity  Organization,    Instead  of  Following   a  Laissez  Faire   Policy 

By  H.  a.  C.  Jenison* 


IN  CONSIDERING  the  present  oondition  of  the  cop- 
per industry  one  naturally  turns  to  new  and  recently 
developed  or  discovered  uses  of  copper  as  a  possible 
solution  of  the  problem.  Such  uses  have  a  consider- 
able potential  if  not  demonstrated  value,  but  it  is  far 
simpler,  and  correspondingly  more  enlightening,  to  in- 
vestigate the  abandoned  uses  of  copper.  The  tremen- 
dous substitution  of  other  materials  where  copper  has 
heretofore  always  been  satisfactorily  used  is  striking. 
Only  brief  attention  will  be  given  therefore  to  some  of 
the  more  important  of  the  new  applications  of  this 
metal,  and  abandoned  or  neglected  uses  will  be  con- 
sidered more  at  length. 

During  the  war,  many  new  and  satisfactory  military 
uses  of  copper  were  undoubtedly  developed,  but  such 
applications,  because  of  their  nature  and  the  conditions 
under  which  they  were  applied,  are  of  little  or  no  com- 
mercial consequence  at  the  present  time.  Of  the  new 
uses  of  copper  that  have  been  developed  in  i-ecent  years, 
among  the  most  important  seems  to  be  that  of  the  pro- 
duction of  copper-steel  of  high  corrosion  resistance.  Al- 
though investigations  covering  the  corrosion  resistance 
of  copper-steel  have  been  carried  on  for  many  years, 
the  lack  of  attention  given  to  them  is  disappointing. 

Development  of  Copper-Steel 

In  a  recent  paper,  D.  M.  Buck'  has  reviewed  the 
development  of  copper-steel,  and  in  his  review  points 
to  some  interesting  and  important  results.  His  in- 
vestigations, covering  a  long  period  of  years,  show 
that  normal  open-hearth  steel  is  corroded  at  a  very 
much  lower  rate  when  it  contains  a  small  percentage 
(0.15  to  0.30  per  cent)  of  copper.  Mr.  Story,''  in  his 
paper,  "Corrosion  of  Fence  Wire,"  investigated  a  great 
many  samples  of  fence  wire  which  had  been  subjected 
to  field  service  for  varying  lengths  of  time,  and  from 
his  analytical  results,  together  with  the  history  and 
length  of  life  of  wires,  states,  "It  has  been  definitely 
established  that  the  durability  of  old  steel  wire  is  due 
to  the  presence  of  copper."  Hoyt,'  in  1919,  from  an 
extensive  series  of  careful  experiments,  states:  "The 
general  conclusion  which,  it  is  believed,  may  be  drawn 
from  these  exposure  tests  is  that  the  so-called  copper- 
bearing  steel,  in  which  the  copper  content  is  about  0.20 
to  0.25  per  cent,  offers  the  greatest  resistance  to  cor- 
rosion of  the  common  sheathing  materials." 

Influence  of  Copper  in  Retarding  Corrosion 
The  Railway  Age  for  July  23,  1920,  describes  the 
series  of  tests  conducted  by  the  New  York  Central 
lines  on  the  influence  of  copper  in  the  reduction  of  the 
corrosion  rate  of  steel  tie  plates.  According  to  these 
tests,  standard  steel  tie  plates  show  approximately  eight 

•Fubllohtd  by  permission  of  the  Director  of  the  U.  S.  Geological 
Surv.-y  and  read  at  the  January  mooting  of  the  New  York  Section 
of  the  A.  I.  M.  E. 

'Buck.  D.  M.,  quoted  In  Ckcm.  and  Met.  Eng.,  Oct.  27,  1920. 

'Story,  Chcm.  and  Met.  Eng.,  op.  clt. 

•Hoyt,  Chem.  and  Met.  Eng.,  op.  clt. 


to  ten  times  the  loss  that  the  special  copper-treated 
ones  show.  In  this  connection  it  is  interesting  and 
reassuring  to  know  that  the  New  York  Central  is  re- 
ported to  have  placed  an  order  for  4,000  tons  of  steel 
containing  0.25  per  cent  of  copper,  or  enough  for  650,000 
tie  plates.  This  is  one  of  the  few  instances  that  have 
come  to  my  knowledge  where  investigations  covering 
a  new  use  of  copper  promise  to  become  of  industrial 
and  economic  importance. 

The  following  is  a  quotation  from  the  American 
Society  for  Testing  Materials:  "At  the  inland  indus- 
trial location,  out  of  146  sheets  of  22-gage  copper- 
bearing  materials  (0.15  per  cent  copper  or  over), 
forty-one  sheets,  or  about  28  per  cent,  had  failed  after 
forty-one  months'  exposure,  while  out  of  eighty-four 
non-copper-bearing  sheets,  eighty-one,  or  97  per  cent, 
had  failed  after  forty-one  months'  exposure.  With 
this  overwhelming  mass  of  evidence  we  may  consider 
it  as  proved  that  by  alloying  a  small  copper  content 
(0.15  to  0.25  per  cent)  with  the  normal  open-hearth 
bessemer  steel,  the  corrosion  rate  is  enormously  re- 
duced wherever  the  products  are  exposed  to  alternate 
attacks  of  air  and  moisture,  which  conditions  prevail  in 
practically  all  characters  of  atmosphere.  It  is  certainly 
very  conservative  to  estimate  that  the  life  of  sheet 
metal  is  doubled  by  this  treatment." 

The  Copper-Steel  Car 

The  manufacture  of  copper-steel  has  heretofore  been 
largely  confined  to  sheet  metal,  and  the  product  has 
been  tremendously  improved.  The  usefulness  of  the 
discovery  may  readily  be  broadened  by  the  use  of  cop- 
per in  other  steel  and  iron  sections,  thereby  veiy  greatly 
increasing  their  life.  Steel  freight  cars,  for  example, 
particularly  those  of  the  open  type,  undergo  great 
damage  and  deterioration  from  corrosion.  If  the  life 
of  thousands  of  such  cars  that  have  passed  out  of  the 
field  of  usefulness  during  the  last  few  years  could  have 
been  extended  only  20  to  25  per  cent,  much  would  have 
been  accomplished  in  relieving  and  preventing  the  recent 
severe  car  shortage. 

According  to  Chemical  and  Metallurgical  Engineer- 
ing of  Oct.  27,  1920,  several  copper-bottom  gondola 
cars  were  made  six  years  ago  for  the  Bessemer  &  Lake 
Erie  Ry.,  one-half  of  the  sheathing  of  each  being  or- 
dinary plates  and  the  other  half  copper-bearing  steel. 
A  recent  inspection  shows  much  better  paint  adherence 
and  less  than  half  the  loss  due  to  corrosion  and  abrasion 
in  the  case  of  the  steel  containing  copper.  Here  is  a 
simple,  easily  controlled,  and  comparatively  inexpen- 
sive method  of  improving  many  products  that  are  called 
upon  to  resist  the  attack  of  air  and  moisture,  thus 
greatly  increasing  the  period  of  service.  At  the  same 
time  an  immeasurably  important  step  is  taken  in  the 
conservation  of  our  natural  resources. 

The  preceding  illustrations  indicate  one  of  the  new 
uses  of  copper.  This  new  industrial  application  con- 
stitutes, 1  believe,  the  most  important  that  has  been 
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developed  and  gives  the  most  promise.  The  prospective 
field  for  copper  consumption  in  this  way,  however,  is 
far  less  than  might  be  expected,  one  of  the  reasons  for 
vyhich  will  appear  later. 

The  Era  of  Substitutes 

Recent  years  have  been  marked  with  the  continual 
growing  substitution  of  other  material  for  copper  in 
many  of  its  oldest  and  most  dependable  uses.  Some 
substitutes  have  been  satisfactory',  but  I  believe  by  far 
the  majority  are  unsatisfactoiy  and  ultimately  more 
expensive  than  copper  or  its  alloys.  Among  these  sub- 
stitutions is  that  of  unsatisfactory  alloys  in  the  building 
industry  and  in  household  use.  The  building  industry 
formerly  consumed  great  quantities  of  copper  and 
copper  alloys,  but  present  consumption  has  fallen  off 
tremendously. 

Despite  the  apparently  unanimous  opinion  of  archi- 
tects and  building  contractors  as  to  the  superiority 
of  copper  and  brass  over  all  other  materials  and  alloys 
used  for  roofing,  plumbing,  and  hardware,  the  substi- 
tution of  other  metals  and  other  materials  for  copper 
has  been  constantly  growing  for  years.  Galvanized 
iron  and  plastic  materials  have  almost  entirely  dis- 
placed roofing  copper,  because  the  investors  in  buildings 
lack  the  knowledge  of  the  ultimate  economy  in  the  use 
of  copper  or  even  copper-steel.  Brass  pipe  has,  to  a 
verj^  large  and  disturbing  extent,  been  replaced  by  iron 
pipe,  which  is  of  marked  inferiority.  Recent  investi- 
gations and  inquiries  show  that  a  few  years  ago  the 
quantity  of  brass  sold  and  consumed  as  screws,  hinges, 
nuts,  knurls  and  similar  parts  was  double  what  it  is 
today.  Such  products,  which  were  formerly  made  en- 
tirely of  brass,  are  now  made  of  brass-plated  steel,  and 
consequently  lack,  to  a  great  extent,  the  principal  value 
of  brass — its  resistance  to  corrosion. 

Discouraging  Domestic  Uses 

In  the  Jan.  8  issue  of  the  Engineering  and  Mining 
Journal  attention  is  called  to  the  fact  that  the  old  house- 
hold copper  hot-water  tank  has  been  displaced  almost 
entirely  by  the  galvanized  iron  tank.  The  following 
quotation  is  from  that  journal :  "  'What,'  we  asked  our 
plumber,  'is  the  difference  in  price  between  a  thirty- 
gallon  hot-water  tank  made  of  copper  and  of  galvanized 
iron?'  'Well,  there  is  some  difference,'  replied  the 
plumber.  'Copper  tanks  are  so  expensive  we  don't  try 
to  sell  them  and  advise  our  customers  against  them. 
A  galvanized  iron  tank  will  cost  about  |I3  and  a  copper 
tank  will  cost  about  $40.'  The  difference  in  the  value 
of  the  material  in  the  two  is  five  or  six  dollars." 

It  may  well  be  asked  why  the  five  or  six  dollars  dif- 
ference in  cost  of  material  should  result  in  a  $27 
difference  in  the  dealer's  prices. 

In  many,  many  other  instances  unsatisfactory  sub- 
titutes  have  replaced  copper,  as,  for  example,  in  the 
manufacture  of  pins,  which  is  a  small  item,  but  il- 
lustrates the  situation.  In  1914,  about  1,840,000  lb. 
of  copper  wa.s  reported  to  have  been  used  in  the  making 
of  pins.  (MO.OOO  lb.  going  into  steel  pins  and  l.'iOO.OOO 
lb.  into  brass  pins.  The  consumption  of  pins  has 
increased  since  then,  but  the  gain  ha.s  been  made  in 
steel.  Today  probably  not  more  than  half  of  the  pins 
made  arc  of  brass.  Incidentally,  the  inferior,  quickly 
rusting  steel  pin  is  sold  at  brass-pin  prices. 

Another  instance  of  the  substitution  of  other  ma- 
terials for  copper  is  found  in  the  automobile  industrj-, 
which  has  been  and  should  be  one  of  the  great  copper- 


consuming  industries  of  America.  It  would  appear 
that  since  the  war  there  has  been  a  steady  tendency 
toward  the  replacement  of  copper  and  brass  by  iron  in 
the  manufacture  of  automobiles.  According  to  Robert 
Mountsier',  the  total  amount  of  copper  and  brass  now 
used  in  the  average  automobile  is  only  about  thirty- 
six  pounds. 

It  is  common  knowledge  that  automobile  repair  busi- 
ness has  increased  out  of  proportion  to  the  additional 
number  of  cars  in  use  in  the  last  few  years,  and  in- 
vestigations on  this  subject  would  indicate  that  this 
i-s  due  largely  to  the  substitution  in  the  structural  and 
movable  parts  of  inferior  materials  in  place  of  copper 
and  copper  alloys.  In  the  coast  cities  it  is  particularly 
noticeable  that  not  only  the  working  parts  but  all  other 
parts  of  an  automobile  which  are  made  of  materials 
not  immune  to  rust  are  constantly  breaking  down  when 
exposed  to  the  weather.  One  motor  car  is  on  the  market 
today  which  is  famous  for  its  durability  and  excellent 
performance;  it  contains  about  two  hundred  pounds  of 
copper.  The  durability  and  dependability  of  this  car 
is  in  striking  contrast  to  other  large,  high-priced  cars, 
one  of  which  contains  only  about  thirty  pounds  of  cop- 
per and  all  the  others  of  which  contain  relatively  small 
amounts. 

Substitution  of  Aluminum  for  Copper  in  the 
Electrical  Field 

In  the  electrical  field  copper  has  been  considered  su- 
preme, so  it  is  with  considerable  alarm  that  we  are 
forced  to  realize  the  increasing  substitution  of  alumi- 
num for  copper.  This  fact  is  particularly  true  in  high- 
tension  transmission  lines.  The  first  aluminum  cables 
which  were  produced  for  high-tension  transmission 
lines  were  unsatisfactory,  on  account  of  sag,  breaking 
of  joints,  and  low  fusion  point.  Recently  a  steel-rein- 
forced aluminum  cable  has  been  developed  which  has, 
to  a  great  extent,  eliminated  the  sag  and  breaking  of 
joints  and  so  becomes  a  very  dangerous  competitor  of 
copper  in  the  field  of  high-tension  transmission. 

The  advantage  of  the  aluminum  cable  appears  to  be 
in  its  relatively  low  corona  losses.  An  aluminum  cable 
capable  of  transmitting  220,000  volts  is  about  one  inch 
in  diameter,  whereas  a  copper  cable  capable  of  the 
transmission  of  the  same  voltage  is  considerably  smaller. 
It  appears  that  to  avoid  high  corona  losses  at  that 
voltage  the  transmission  line  must  be  at  least  one  inch 
in  diameter.  The  present  copper  cable — one  inch  in 
diameter — is  so  much  more  expensive  that  the  aluminum 
cable  is  displacing  it.  It  would  appear  that  if  the  copper 
cable  is  to  compete  in  the  field  of  220,000-volt  transmis- 
sion, a  cable  must  be  developed  that  will  be  at  least  one 
inch  in  diameter  and  contain  only  about  the  same  quan- 
tity of  copper  as  the  present  smaller  cable  made  for  the 
transmission  of  that  voltage.  In  the  lower  voltage  lines 
the  corona  losses  are  so  much  smaller  that  copper  does 
not  appear  to  be  in  any  immediate  danger.  In  view  ot 
the  tremendous  development  of  electric  power,  with  in- 
creasing high-tension  transmission,  it  is  important  that 
the  copper  producer  and  manufacturer  undertake  re- 
search work  which  will  make  copper  as  suitable  and 
inexpensive  as  aluminum  for  such  purposes. 

It  may  well  be  asked  why  the  use  of  copper-steel  in 
materials  which  are  reijuired  to  stand  exposure  has  not 
come  into  more  general  use.  Why,  when  copi>er  and 
copper  alloys  have  demonstrated  a  marked  superiority 
and   ultimate  economy   in   the   building  and  hardwara 
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industries,  have  they  been  displaced  by  inferior  substi- 
tutes? Why  has  the  automobile  manufacturer  come  to 
use  so  little  copper  and  copper  alloys  despite  their  defi- 
nite superiority  and  ultimate  great  economy  to  the 
owner?  Why  has  aluminum  developed  into  an  active 
competitor  in  certain  electrical  uses?  Why  have  not 
new  and  broader  uses  of  copper  been  developed? 

No  Effort  Made  To  Push  Copper 
Both  the  reasons  and  the  remedy  appear  simple.  Of 
the  reasons  which  have  contributed  to  the  present  con- 
ditions, the  attitude  of  copper  producers  and  of  their 
competitors  is  the  most  important.  Until  the  end  of 
the  war  the  market  for  copper  had  always  been  so  great 
that  the  copper  producer  experienced  little  difficulty  in 
disposing  of  his  product.  The  electrical  industry  and 
the  industrial  brasses  and  bronzes,  together  with  the 
export  market,  consumed  all  the  copper  produced.  These 
great  industries  maintained,  to  a  great  extent,  staffs  of 
engineers  to  determine  the  relative  values  and  costs  of 
materials  used.  Under  such  conditions  copper  was  used 
where  it  was  determined  to  be  the  most  suitable.  In 
other  words,  those  industries  kept  themselves  technically 
informed  as  to  the  relative  values  and  costs  of  all 
materials. 

In  other  industries,  such  as  the  building,  hardware, 
and  automobile,  the  small  ultimate  consumer  who  really 
determines,  to  a  large  extent,  v/hat  material  shall  be 
used,  is  largely,  if  not  entirely,  ignorant  of  the  relative 
durability  and  initial  and  ultimate  costs  of  various  ma- 
terials, and  is  dependent  upon  the  dealer,  the  contractor, 
and  others  through  whose  hands  the  product  passes,  for 
his  information.  He  is  also  much  concerned  with  costs, 
and  in  his  ignorance  does  not  know  that  the  relatively 
small  initial  cost  of  the  inferior  substitute  is  ultimately, 
after  replacements,  a  much  greater  cost  than  the  higher 
initial  cost  of  copper  and  copper  alloys. 

Producers  Ignore  Ultimate  Consumer 

The  copper  producers  have  entirely  disregarded  the 
small  ultimate  consumer.  They  have  made  no  effort 
to  keep  the  general  public  informed  as  to  the  relative 
merits  and  the  initial  and  ultimate  costs  of  copper, 
copper  alloys,  and  their  substitutes.  They  have  made 
no  effort  to  conduct  researches  and  investigations  for 
the  purpose  of  developing  new  uses,  and  .successfully 
competing  with  the  improved  products  of  their  com- 
petitors. In  this  field  the  producers  of  sub.stitutes  have 
far  outstripped  the  copper  producer.  They  have  car- 
ried on  a  successful  campaign  of  publicity  and  research. 
Their  advertisements  and  publicity  matter  transmitted 
through  dealers  have  been  attended  by  such  success 
that  copper  and  copper  alloys  have,  to  an  alarming  ex- 
tent, been  crowded  out  of  building,  household,  and  auto- 
mobile consumption.  By  means  of  their  carefully  and 
thoroughly  conducted  research  and  investigation  work 
they  have  Vjeen  continually  improving  their  product, 
until  now  they  are  competing  with  copper  in  those  fields 
where  copper  has  long  been  considered  supreme.  The 
copper  producer,  on  the  other  hand,  has  done  little  or 
nothing  to  improve  his  manufactured  product,  little  or 
nothing  to  maintain  the  supremacy  which  belongs  to 
copper.  He  appears  to  have  failed  more  or  less  com- 
pletely in  his  public  relations. 

The  remedy  for  the.se  unfortunate  conditions  appears 
to  be  as  simple  as  the  rea.son  for  them.  The  marked 
superiority  and  ultimate  economy  of  copper  and  copper 
alloys  in  the  building,  hardware,  and  automobile  indus- 


tries has  been  demonstrated.  With  the  inherent 
superiority  of  copper  over  its  substitutes  in  other  fields, 
it  seems  certain  that  only  a  little  intelligent  effort  is 
necessary  for  it  to  regain  and  maintain  its  supremacy. 

The  producer  must  bestir  himself.  An  organization 
for  the  purpose  of  research  investigation  and  public 
education  should  be  created  and  maintained.  Such  an 
organization  should  study  and  determine  the  relative 
merit  and  initial  and  ultimate  costs  of  copper,  copper 
alloys,  and  substitutes,  and  keep  the  public  informed  of 
the  results  of  its  research.  The  organization  should  also 
determine  new  appropriate  uses  for  copper  and  conduct 
research  work  to  improve  the  copper  products.  With 
such  an  organization  properly  conducted,  the  domestic 
consumption  would  inevitably  in  a  short  time  be  greatly 
increased,  and  competition  by  the  substitutes  would 
become  very  difficult.  All  that  is  necessary  seems  to 
be  public  education  and  some  constructive  effort  to 
improve  present  copper  products. 

The  domestic  building  and  hardware  industries  must 
inevitably  soon  assume  greater  proportions.  The  con- 
sumption of  metals  and  alloys  in  these  industries  must 
accordingly  be  tremendous,  and  greater  than  ever  be- 
fore. Obviously,  it  lies  almost  entirely  in  the  hands  of 
the  copper  producer  whether  he  will  supply  those  metals 
and  alloys  or  whether  the  public  will  continue  to  use 
increasing  amounts  of  unsatisfactory  substitutes.  There 
is  no  doubt  that  the  copper  producer  can  do  it,  but  if 
he  does  he  must  educate  the  consuming  public  to  the 
desirability  and  economy  of  copper  and  copper  alloys. 
Such  an  education  cannot  fail  to  increase  quickly  and 
vastly  the  present  domestic  consumption. 

Ways  of  Enlarging  the  Domestic  Market 

Although  it  is  inevitable  that  the  electrification  of 
railways  must  be  undertaken  on  a  great  scale,  and  that 
such  projects  as  the  super-power  scheme  must  one  day 
be  a  reality,  the  undertakings  are  vast,  and  by  their  very 
nature  and  magnitude  must  be  slow  of  realization  and 
in  effect  on  the  copper  market.  Furthermore,  Europe 
must  sometime  consume  much  more  copper  than  at 
present,  but  when  that  will  be  is  uncertain. 

However,  the  domestic  building,  hardware,  automo- 
bile, and  similar  industries  can  undoubtedly  furnish  a 
very  much  greater  domestic  market  than  at  present 
exists  or  has  existed  in  the  past,  and  one  that  will  be 
almost,  if  not  entirely,  independent  both  of  European 
uncertainties  and  of  the  great  time  involved  in  the 
realization  of  such  projects  as  electrification  of  railways 
and  the  super-power  plan. 

Only  a  few  of  the  many  fields  for  domestic  copper 
consumption  have  been  suggested  here.  Systematic  in- 
vestigation and  proper  organization  would  develop  many 
more,  and  would  soon  create  a  greatly  increased  domes- 
tic copper  demand,  which  would,  to  a  very  great  extent, 
at  least,  solve  the  present  problem. 


Phosphate  Mining  Wasteful 
The  present  practice  of  mining  phosphate  rock  for 
treatment  with  sulphuric  acid  to  produce  acid  phosphate 
entails  a  loss  estimated  at  around  68  per  cent  of  the 
phosphate  that  is  mined,  according  to  the  U.  S.  Depart- 
ment of  Agriculture.  The  department  is  working  upon  a 
method  that  promises  to  l)e  cheaper  and  much  more  con- 
serving of  the  phosphate-rock  deposits.  The  department 
feels  that  this  investigation  should  be  pushed  with  the 
object  of  ultimately  cheapening  the  cost  of  production 
and  conserving  the  deposits. 
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A  New  Method  for  Copper 
Assaying 

Modification  of  the  Fleitmann  Procedure  Found  More 

Convenient  Than  Iodide  or  Cyanide  Processes 

By  George  J.  Hough 

"Written  for  Engineering  and  Mining  Journal 

THE  volumetric  determination  of  copper  by  solution 
of  freshly  precipitated  metallic  copper  in  ferric 
chloride,  and  titration  of  the  reduced  iron  by  standard 
potassium  permanganate,  has  long  been  known  as 
Fleitmann's  method,  but,  owing  to  incomplete  data  for 
the  method  as  published,  it  has  not  to  my  knowledge 
met  with  favor  among  technical  chemists,  although  it 
really  deserves  more  attention,  as  it  has  some  advan- 
tages over  other  methods  of  copper  determination. 

The  method  as  found  in  Sutton's  "Volumetric 
Analysis"  directs  that  the  copper  be  precipitated  by 
metallic  zinc  and  afterward  washed  with  dilute  hydro- 
chloric acid  to  remove  any  zinc,  before  solution  in 
ferric  chloride.  In  this  process  it  is  not  well  to  use 
zinc  for  the  reduction  of  copper,  as  minute  particles 
of  zinc  may  remain  with  the  copper,  and  these  particles 
will  afterward  react  with  the  ferric  chloride;  also, 
the  washing  of  the  metallic  copper  with  dilute  hydro- 
chloric acid  is  risky,  as  the  nascent  copper  is  easily 
redissolved.  Furthermore,  and  most  important  of  all, 
no  mention  i.s  made  of  the  fact  that  certain  other 
metals,  if  present  in  the  copper  solution,  are  precipitated 
by  the  zinc  and  react  with  ferric  chloride. 

In  the  analysis  of  ores,  about  the  only  metals  which 
will  interfere  are  silver,  antimony,  and  bismuth,  all 
of  which  occur  frequently  in  copper  ores. 

In  the  usual  procedure  of  converting  the  copper  to 
the  sulphate,  any  or  all  of  these  interfering  metals 
will  be  at  least  in  part  changed  to  the  soluble  sul- 
phate, and  consequently  contaminate  the  copper  precip- 
itate. Silver,  which  is  almost  invariably  present  in 
copper  ores,  gives  the  least  trouble;  I  have  found  that 
if  there  is  not  over  0.09  per  cent,  or  29  oz.  per  ton, 
it  does  not  interfere.  Antimony,  however,  interferes 
seriously,  and  a  modified  method  must  be  used.  When 
it  is  present,  proceed  as  follows:  Fuse  0.5  gram  of 
ore  with  sulphur  mixture  (etiual  parts  of  sodium  car- 
Ifonate  and  sulphur),  e.xtract  with  hot  water,  filter  off 
the  copper  sulphide,  wash  well,  redissolve  in  a  little 
nitric  acid  (1  to  2),  fume  with  sulphuric  acid,  and 
proceed   as   directed   later. 

In  the  presence  of  bismuth,  dissolve  the  ore  in  nitric 
and  hydiochloric  acids,  evaporate  nearly  dry,  dilute 
warm,  and  add  an  excess  of  ammonium  carbonate  solu- 
tion (  1  part  ammonium  carbonate  to  1  parts  of  water 
and  1  j)arl  amniotiia),  lilter  and  wash  well,  acidulate  the 
filtrate  with  sulphuric  acid,  add  10  c.c.  excess,  evaporate, 
fume,   and   proceed   as  directed    later. 

The  modilied  Fleitmann  method  that  I  u.wd  for  two 
years  for  ores  free  from  antimony  and  bismuth  is  as 
follows:  Dissolve  a  suitable  amount  of  sample,  usually 
0.5  gm.,  in  nitric  and  hydrochloric  aciils;  add  10  c.c. 
.Mulphiiric  acid  and  fume;  cool,  dilute,  add  one  drop 
(lilutf  hydrochloric  acid  to  remove  any  silver  (if  ore 
is  low  in  silver,  no  hydrochloric  acid  is  needed),  filter 
through  a  close  filter  and  wash;  j)rccipil:ite  the  copper 
by  aluminum  foil,  boiling  gently  until  all  the  copper 
is  separated  from  the  foil,  and  the  aluniimini  is  clean 
and  while;   remove  and  wash  thi-  t'liil,  iind  lei   the  solu- 


tion settle  a  moment  or  two.  Decant  the  supernatant 
solution  through  a  small  filter  and  wash  twice  by  de- 
cantation  with  hot  water.  If  care  is  used,  all  the  cop- 
per will  remain  in  the  beaker. 

Now  add  to  the  copper  about  10  c.c.  of  saturated 
ferric  chloride,  stir  to  dissolve,  warm  gently  a  moment 
or  two  to  be  sure  all  copper  is  dissolved,  dilute  at 
once  with  about  200  c.c.  of  cold  water,  add  5  c.c.  of 
syrupy  phosphoric  acid  to  decolorize,  and  titrate  by 
standard  permanganate.  The  iron  factor  of  the  per- 
manganate multiplied  by  0.567  equals  the  weight  of 
copper.  This  factor  has  been  determined  by  experiment, 
and,  as  will  be  noticed,  is  slightly  higher  than  the 
theoretical  factor  0.5625;  1  c.c.  N  10  permanganate 
equals  0.00316  gm.  copper. 

To  prepare  the  ferric-chloride  solution,  dissolve  one 
part  of  the  salt  in  two  parts  of  water,  and  add  a  very 
little  hydrochloric  acid  to  clear  it.  When  a  sample  is 
very  high  in  copper,  it  may  be  necessary  to  use  15  c.c. 
ferric-chloric  solution.  The  aluminum  foil  should  be 
in  the  form  of  a  cylinder  two  inches  long  by  one  and 
one-half  inches  in  diameter  and  with  a  projecting  strip 
about  one  and  one-half  inches  long  for  a  handle.  Such 
a  cylinder  of  ,fi-in.  foil  will  last  for  more  than  seventy- 
five  determinations.  To  standardize  the  permanganate 
solution  dissolve  c.p.  copper  foil  in  ferric-chloride  solu- 
tion and  titrate  as  above.  Very  thin  foil  has  been 
ascertained  to  be  the  best. 

I  have  found  the  method  to  give  good  results,  and 
can  recommend  it  as  neat  and  more  convenient  to  work 
with  than  either  the  iodide  or  KCNS  method.  How- 
ever, owing  to  the  tedious  modifications  required  in  the 
presence  of  antimony  or  bismuth,  I  believe  it  will  find 
its  greatest  usefulness  in  the  analysis  of  clean  ores. 

COMPARISON  OF  RKSILT.S  BY  VARIOIS  METHODS 


Kind  of  Ore 

Carbonate 

Tetrahedrite 

Carbonate 

Carbonatfi 

Carbonate 

Hornite 

.Sulpliide 

Mill  roneentrate."., 

.Sulphide  ore 

.Siiiceoufl 


Per  Cent  Coppei  Per  Cent  Copper  Per  Cent  Copper 

bv  PermanRanate              bv  Iodide  bv  Cvaniile 

Method                       .Nlethod  'Method 

35  6  J5  8  

34  6  34  6  


4   I 


4   11 


2  9 

3  04 

6  5 

6  b 

53  6 

54  0 

35  8 

35  8 

15  64 
31    35 

15  66 
31   4 

10  0 

10  0 

The  above  examples  will  illustrate  the  accuracy  of 
the  method  on  various  kinds  of  ore. 


Federated  Malay  States  Tin  Exports 

The  total  tin  ore  exported  from  the  Malay  Peninsula 
in  1919  amounted  to  7-11,970  piculs  (  1  picul  -;-  VVA\  lb.), 
valued  at  $.T2,247.  II 1,  compared  with  768,157  piculs  in 
1918,  valued  at  $41,62:?.;?8;?,  according  to  Consul  H.  .1. 
Dickinsoit  in  Cowmcrrc  liriun-ts.  The  following  table 
indicates  the  movements  of  Straits  tin  shipments  since 
1910,   (luantities   l)oing   expressed   in   tons   of  2.210   lb. 

(  nited  Conli- 


IIIO 

toil 
low 

ion 

1914 
IQIS 

I1lh 

1117 

l»l»  ('.) 

1919 19,592 

(<i)  JmtuftO'  to  June,  tiirluMvp, 
(M  \n  i.ffleial  reoord.  available,  imini 
ti»n<*  of  tratle  ret\irni>. 


King- 

liiitod 

nental 

dnni. 

SlatOT. 

Ktironp, 

Tom! 

Ton. 

Ton» 

Ton. 

Ton«. 

n.047 

12.915 

6.643 

54.605 

31.505 

15,375 

6.288 

55.168 

H,482 

I8.21H 

7.230 

58.950 

<S.I58 

18.107 

9.105 

62.170 

n.hSi 

19.240 

8.10ft 

(.1,108 

22.7S\ 

X2.24I) 

1 1.OOh 

(.S  000 
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The  Penalty  of  Ingenuity 

"Back  long  we  in  tha  h'early  days,  m'son,"  said  Cap'n 
Dick,  "afor'  tha  time  o'  these  'ere  machine  drills,  there 
wuz  some  h'art  an'  science  to  tha  swingin'  o'  a  'ammer 
an'  tha  twistin'  o'  a  drill.  Some  rivalry  there  wuz,  too, 
'mong  'ammersmen.  Settin'  to  one  side  h'all  h'argument, 
't  wuz  h'admitted  that  they  chaps  from  daown  St.  Just 
way  'ad  a  pretty  way  with  a  single  jack.  Mus'  be 
h'admitted,  though,  that  most  o'  they  St.  Justers  wuz 
such  dreadful  small  chaps  that  they  scarely  h'appeared  to 
be  grawed  h'up  men.  Wen  twistin'  a  drill  they  never 
took  a  full  'and  'old  but  passed  tha  steel  'twixt  third  an' 
foorth  fingers.  This  'abit  formed  a  callous,  m'son. 
Cap'n  Tredinnick,  at  Leadville,  h'always  'ad  a  geek 
for  tha  callous  'pon  a  man's  lef  'and  afoor  'irin'  'e. 
An'  h'only  once  did  'e  make  a  mistake;  that  wuz  tha 
time  'e  'ired  a  teamster  'ose  fingers  wuz  calloused  from 
'anging'  fast  o'  tha  lines  o'  a  freight  team.  But  some 
Cambourne  an'  Redruth  chaps,  Tom  Penglase  'mongst 
'em,  'ad  never  a  good  word  for  tha  boys  from  St.  Just. 
'Dam-me,'  sez  Tom,  'saw  one  o'  they  little  St.  Just  chaps 
back  h'in  Colorado  kill  'isself  tryin'  to  do  man's  work. 
This  chap  wuz  so  bloody  short  'e  mus'  'ave  'ad  a  hard 
time  reachin'  'igh  enough  to  wash  'is  h'own  face  an' 
h'eyes.  'E  wuz  workin'  h'on  a  stull  one  day  h'in  a 
'igh  stope  tryin'  for  to  gad  daown  a  loose  piece  from 
tha  'angin'.  Wuzn't  strong  h'enough  nor  'andy 
h'enough  to  'old  tha  gad  w'ile  strikin',  so  h'after  'e  'ad 
dropped  un  scores  o'  times,  'e  took  bit  'o  string  an'  tied 
fas'  to  tha  gad,  makin'  tha  h'other  h'end  fas'  to  'is 
nuddick.  Nex'  time  'e  swung  tha  'ammer  'is  foot 
slipped.  Gad  fell  one  side  o'  tha  stull,  an',  dam-me, 
St.  Just  chap  fell  h'on  tha  h'other  side  an'  'anged  'isself 
to  death.'  W'ot's  think  o'  that  naow?" 

The  Birth  of  a  Nugget 

"There  was  recently  unearthed  at  Mount  Leyshon, 
some  sixteen  miles  from  Charters  Towers  goldfield," 
writes  our  Brisbane  correspondent,  "what  has  been  de- 
scribed as  a  nugget  in  the  making,  which  is  regarded  as 
intere.sting  and  important  as  a  link  in  the  evidence  as 
to  the  origin  of  gold  nuggets.  Quite  unlike  any  of  the 
nuggets  with  which  most  miners  are  familiar,  it  is  a 
flattish  piece  of  metal,  like  a  broad,  thin  wedge  from 
which  the  pointed  end  had  been  cut  off.  Its  sides  showed 
irregular,  angular  markings,  with  cavities  sharply  de- 
fined and  with  small  pieces  of  quartz  adhering  plenti- 
fully to  them.  Only  one  or  two  spots  were  at  all 
rounded;  in  fact,  the  mass  of  metal  had  the  same  ap- 
pearance as  it  would  have  had  if  it  were  a  cast  made 
from  a  mold  whose  sharp  corners  it  had  once  well  filled, 
but  which  had  suffered  just  a  little  from  rough  handling 
since. 

A  correspondent  of  the  Queensland  Government 
Mining  Journal,  who  may  be  regarded  as  an  authority 
on  such  subjects,  namely,  Mr.  Edgar  Hall,  manager  of 
the  Silver  Spur  mine,  in  the  south  of  Queensland,  has 
expres.sed  the  opinion  that  this  so-called  nugget  prob- 
ably came  from  a  vug  in  a  lode,  which  vug  it  did  not 
quite  fill  originally,  the  rest  of  it  being  occupied  by 
pyrite,  calcite,  or  other  soluble  mineral.  In  the  process 
of  weathering,  the  calcite  and  the  rest  have  dissolved 


away,  and  finally  the  shattered  rock  has  fallen  apart, 
leaving  the  gold  free.  It  was  not  long  free  before  it 
became  covered  by  sand,  gravel,  and  detritus  from  the 
lode,  which  have  protected  it  from  the  bumps,  blows, 
and  poundings  it  would  have  received  if  it  had  traveled 
far  from  its  native  place,  and  which  would  eventually 
have  made  it  a  nugget.  It  was  born  to  be  a  nugget, 
but  it  never  grew  up,  and  it  is  still  a  nugget  in  the 
making.  Probably  it  is  also  young  in  measurement  of 
time,  compared  with  most  of  the  famous  nuggets.  Its 
birthday  may  have  been  only  a  few  hundred  years  ago, 
or  even  less,  and  it  may  have  been  formed  when  its 
quartz  womb  was  to  be  found  not  far  below  the  present 
surface." 

Again  But  Nevermore 

M.  W.  Venable,  a  mining  engineer  of  Charleston, 
W.  Va.,  has  contributed  his  mite  to  the  bauxite  litera- 
ture of  the  day,  but  says  that  the  whole  question  is 
much  too  complicated  for  him,  concluding  that,  after  all, 
it  is  largely  a  matter  of  taste  how  the  word  bauxite  is 
pronounced.  We  feel  equally  philosophical  about  it, 
especially  since  the  Bauxite  News  has  so  definitely 
settled  the  controversy.  "Boxite"  or  "bawxite"  it  is 
from  henceforth  even  for  evermore.  "Bozite"  is  taboo, 
and  from  now  on  it  will  be  just  as  gaicche  to  use  this 
pronunciation  as  it  will  be  to  wear  a  tux  at  anything 
except  a  stag. 

The  Map  That  Disappeared 

The  present  condition  of  hydraulic  mining  in  Cali- 
fornia is  well  illustrated  in  the  following  incident  which 
occurred  in  one  of  the  old  camps  that  in  its  prime  added 
many  millions  to  the  output  of  the  Golden  State.  A 
surveyor  was  desirous  of  locating  a  section  corner  near 
the  town,  and  on  inquiry  was  referred  to  the  oldest  in- 
habitant. Said  0.  i.  pondered  the  question  and  then  had 
an  idea.  Many  years  before  a  survey  had  been  made  of 
the  townsite  and  a  large  wall  map  drawn  which  should 
show  the  location  of  the  nearest  corner.  But  what  had 
become  of  the  map?  To  his  wife:  "Amy,  do  you  know 
whatever  became  of  that  old  map  of  the  town  that  Ed 
Uren  made  way  back  in  the  seventies?"  A  sweet-faced 
old  lady,  whom  one  could  easily  imagine  a  belle  of  the 
camp  in  the  days  when  it  was  a  live  one,  appeared  at  the 
door  to  the  next  room.  "Why,  let  me  see,  Amos;  you 
know  that  hung  in  the  town  hall  for  a  long  time  until  the 
hall  fell  down.  Then  they  took  it  over  to  the  saloon  and 
kept  it  there  awhile,  but  they  were  afraid  that  was  going 
to  fall  down  too,  so  they  took  it  away  from  there,  and 
I'm  blessed  if  I  know  where  they  put  it  then." 

Love's  Labor  Lost 

A  certain  firm  of  Milwaukee  that  manufactures  mag- 
netic separators  and  pulleys  recently  received  the  fol- 
lowing letter  from  Streetman,  in  the  Lone  Star  State: 

Please  send  me  your  catalogue  containing  articles  of 
magnetic  power  that  can  be  used  in  the  mines  and  on  min- 
eral fields  and  that  will  locate  minerals  at  a  distance  in  the 
earth,  such  as  "mineral  rods"  and  etc.     I  found  your  firm 

address  in  the .     So  I  wouhl  be  g'ad  to  get 

your  catalogue  and  price  on  the  articles  named  above. 

All  this  makes  us  very  sad.  Apparently  there  are  some 
who  remain  untouched  by  our  campaign  to  convince 
others  how  jackasinine  it  is  lo  expect  to  i)ush  the  pros- 
pector off  the  map  with  a  divining  rod.  Hut  wc  shall 
continue  our  efforts  nevertheless. 
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Consultation 


The  Occurrence  of  Diamonds 

"What  is  the  mode  of  occurrence  of  diamonds,  and  what 
are  the  surface  indications  ?  In  what  kinds  of  formations 
are  they  found?     Are  they  mined  in  the  United  States? 

"How  are  they  recovered  ?  Do  they  appear  in  quartz 
matrix  or  alluvial  formation  ? 

"Where  may  I  procure  the  best  illustrated  literature 
dealing  with  diamantiferous  formations  and  prospecting  for 
the  same? 

"Where  is  the  best  place  to  send  them  for  a  test? 

"I  am  an  old  prospector  and  have  found  some  crystals 
that  puzzle  me,  so  that  any  information  you  may  give  me 
will  be  a  great  help." 

Diamonds  have  been  found  and  are  at  present  being 
recovered  in  several  localities  in  the  United  States,  but 
the  domestic  diamond-mining  industry  is  very  small, 
particularly  when  contrasted  to  the  heavy  imports  of 
diamonds  into  this  country — the  greatest  diamond- 
consuming  countrj'  in  the  world. 

Thus,  in  1919,  about  $86,800,000  worth  of  diamonds, 
in  various  forms,  such  as  rough  or  uncut,  dust,  car- 
bonados and  glazier's  stones,  was  imported,  compared 
with  a  domestic  production  of  a  few  thousand  dollars. 

Occasionally  diamonds  have  been  found  in  Wisconsin, 
Indiana,  Michigan,  California,  Georgia,  and  North 
Carolina,  but  the  most  important  diamond  activities  in 
the  United  States  center  around  Little  Rock,  Ark.  The 
Arkansas  Diamond  Co.  operates  a  property  described  in 
the  Engineering  and  Mining  Journal  of  April  24,  1920, 
in  an  article  entitled  "Diamonds  in  Arkansas,"  and  has 
erected  a  test  mill  for  the  purpose  of  treating  the 
mineral  found.  The  diamond  area  covers  sixty  acres, 
and  the  diamonds  occur  in  peridotite  similar  in  geologic 
characteristics  to  the  diamond-bearing  rock  in  South 
Africa.  The  diamonds  which  have  been  recovered  are 
in  many  instances  of  the  finest  quality,  and  the  few  that 
have  been  cut  made  beautiful  gems.  Their  weight  has 
averaged  a  little  less  than  half  a  carat.  A  few  other 
mineral  properties  are  in  the  same  general  district,  but 
have  been  worked  only  intermittently. 

The  U.  S.  Geological  Sur\-ey  estimates  that  about 
5,000  diamonds  have  been  found  in  Arkansas  from  the 
properties  mentioned  above,  between  the  time  of  dis- 
covery in  August,  1906,  and  the  end  of  1919.  These 
included  white,  brown,  and  yellow  stones,  and  their  aver- 
age weight  was  between  0.3  and  0.4  carats.  The  largest 
diamond  yet  discovered  in  the  state  was  found  in  the 
Arkan.sas  mine  in  May,  1917,  and  was  a  canary-colored 
octahedron  weighing  17.85  carats. 

The  most  important  diamond  deposits  in  the  world, 
those  of  South  Africa,  are  associated  with  altered  basic 
Igneous  rocks.  Intrusive  "pipes"  of  Kimberlite,  as 
the  formation  is  termed,  have  been  extensively  worked 
and  have  yielded  an  immense  number  of  diamonds.  This 
Kimberliti',  or  "blue  ground,"  as  it  is  often  called,  is 
a  complex  rock  consisting  largely  of  serpentine  derived 
from  the  hydration  of  olivine.  It  may  be  designated 
as  an  altered  peridotite.  The  pipes  vary  widely  in 
their  dimensions;  usually  they  are  not  more  than  two 
or  three  hundred  yards  wide — fre<iuently  less.  The 
depth  of  the  working.s  also  varies  considerably.     The 


famous  Kimberley  pipe  has  been  mined  to  a  depth  of 
over  1,100  ft.  The  pipe-rock  is  considered  good  if  it 
carries  on  the  average  of  one  carat  of  diamond  per  ton, 
and,  from  indications  fui'nished  by  exploration,  the 
deposit  promises  to  be  diamond  bearing  dowTi  to  the 
greatest  depths  at  which  mining  can  be  done. 

Although  the  world's  greatest  diamond  deposits  are 
associated  with  basic  igneous  rocks,  many  occurrences 
are  found  with  other  geological  relations.  Thus,  in 
India,  the  gem  stone  occurs  in  the  Bundelkhand  region 
of  Central  India  in  a  bed  of  conglomerate  that  lies 
between  shales  and  sandstones.  The  conglomei'ate  is 
not  more  than  two  feet  thick,  and  the  diamond  is 
associated  with  pebbles  of  jasper. 

In  the  State  of  Minas  Geraes,  in  Brazil,  near  Dia- 
mantina,  surface  gravels  and  earthy  deposits,  in  part 
cemented  with  iron  oxide,  yield  diamonds.  The  rocks 
of  the  area  consist  chiefly  of  geologically  ancient 
micaceous  sandstones,  and  it  is  held  that  the  diamond- 
bearing  gravels,  being  found  only  in  the  localities 
where  this  sandstone  occurs,  have  been  formed  by 
its  disintegration.  Brazil  furnishes,  particularly  in 
the  Bahia  districts,  the  diamond  known  as  the  carbonado, 
popular  among  diamond  drill  bit  manufacturers. 

Although  a  deposit  of  minor  importance,  an  occurrence 
of  diamonds  found  at  Olivine  Mountain,  on  the  Tula- 
meen  River,  British  Columbia,  is  interesting  for  the 
association  of  the  diamonds  with  chromite  in  peridotite. 
Reverting  to  South  Africa,  important  sources  of  dia- 
monds are  the  alluvial  deposits  in  the  Vaal  River  basin, 
and  the  Great  Namaqualand  coast  of  Southwest  Africa, 
whose  parent  rock  has  not  been  discovered,  although  it 
is  assumed  that  the  diamonds  have  been  derived  from 
intrusive  peridotites  similar  to  those  in  the  region. 

Diamonds  are  recovered  in  South  Africa  from  the 
hard  blue  ground  by  allowing  the  mineral  matter  to  be 
exposed  to  the  air  in  open  fields.  In  due  time  it  softens 
and  crushes  easily,  and  can  be  readily  washed  and  con- 
centrated. The  concentrates  are  passed  over  oscillating 
tables  covered  with  grease.  It  has  been  found  that  dia- 
monds stick  readily  to  the  grease,  from  which  they  are 
recovered  periodically.  The  article  "Diamonds  in  Ar- 
kansas," referred  to  above,  contains  a  flow  sheet  that 
indicates  the  steps  that  must  be  taken  in  the  recovery 
of  diamonds  from  this  type  of  occurrence.  In  Brazilian 
alluvial  formations,  panning  by  natives  is  the  rule. 

The  diamond  can  be  distinguished  from  other  min- 
erals and  from  imitations  by  its  extreme  hardness,  high 
refractive  index,  and  certain  optical  characteristics,  such 
as  its  i.sotropism.  Diamonds  can  readily  be  distin- 
guished from  quartz  and  zircon  by  their  great  hardness. 
Optical  tests  quickly  indicate  the  genuineness  of  stones. 
Reputable  jewelers,  state  geological  survey.s,  the  V.  S. 
Bureau  of  Mines  and  the  U.  S.  Geological  Survey  are  in 
a  jxisition  to  make  authoritative  tests  on  gem  stones. 

An  extensive  literature  has  been  published  regarding 
diamonds,  some  of  it  popular  and  in  part  te«"hnicnl.  The 
paper  "Gems  and  Precious  Stones,"  published  yearly 
by  the  U.  S.  Geological  Surevy,  contains  valuable  statis- 
tical information,  and  similar  data  are  include<l  in  the 
papers  published  in  the  volumes  of  Mit>rrnl  /wrfiwfrj/. 
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Handy  Knowledge 


Extending  a  Derrick  Boom's  Reach 

By  George  J.  Young 

Written  for  Engineering  and  Mining  Joiirnnl 

The  boom  derrick,  so  essential  for  general  erection 
purposes,  also  has  its  uses  around  mine  surface  plants 
for  unloading  cars  and  handling  material  generally. 
The  reach  of  the  boom  determines  its  radius  of  action. 
This  radius  can  be  increased  by  a  simple  expedient  so 
that  material  can  be  handled  in  corners  that  would 
otherwise  be  difficult  to  reach.  Steel  or  other  material 
can  also  be  shifted  and  put  into  place  more  readily  by 
its  use  than  by  raising  and  lowering  the  main  boom. 

The  device  consists  of  a  timber,  usually  a  spare  der- 
rick boom,  .4,  about  which  a  sling  is  placed  in  such  po- 


DEVICE  TO  FACILITATE  HANDLING  OF  MATERIAL 
BY  DERRICK 

sition  as  to  almost  balance  the  load,  B.  The  overbal- 
ance is  left  on  the  free  end  of  boom  A,  to  which  a  rope 
as  attached.  When  the  load  B  is  approximately  in  posi- 
tion, it  may  be  easily  maneuvered  into  place  by  pulling 
down  on  the  rope  to  elevate  it  and  from  side  to  side 
to  shift  to  position.  Too  great  an  overbalance  on  the 
free  end  of  boom  .1  would  make  the  arrangement  awk- 
ward to  handle. 


Method  of  Sampling  Mine  Dust 
In  seeking  a  method  of  determining  the  amount  of 
dust  in  mine  air,  Dr.  .1.  A.  McCrae,  of  the  South  African 
Bureau  for  Medical  Research,  found  that  all  the  dust 
present  could  be  caught  in  a  tube  containing  40  g. 
of  pure  cane  sugar  in  a  column  about  9  cm.  long  by  8.5 
cm.  in  diameter.  An  air  suction  pump  was  designed 
having  3.5  liters'  capacity,  and  the  required  quantity  of 
air  was  aspirated  through  the  sugar  column  by  means 
of  this  pump.  The  weight  of  dust  was  determined  in 
milligrams  per  cubic  meter  of  air.  This  "sugar-tube" 
method  was  adopted  by  the  committee  on  dust  .sampling 


of  the  Transvaal  Chamber  of  Mines.  The  routine  for 
taking  samples  is  described  in  the  committee's  report 
as  follows : 

Each  dust  inspector  is  provided  with  a  pump  of 
known  capacity,  a  box  containing  ten  sugar  tubes,  and 
a  6-ft.  piece  of  rubber  tubing  to  connect  the  sugar  tube 
to  the  pump.  Surprise  visits  are  paid  to  the  mines  when 
possible.  In  any  case  the  actual  places  of  sampling  are 
not  decided  on  until  the  arrival  at  the  mine.  The  dust 
inspector  arrives  at  the  mine  between  8  and  9  a.m.,  sees 
the  manager  or  mine  captain  and  consults  with  him  as 
to  the  places  to  be  sampled,  taking  care  to  choose  places 
where,  from  experience,  it  is  known  that  dust  is  likely 
to  be  made. 

The  actual  process  of  taking  each  sample  by  the  sugar- 
tube  method  occupies  from  ten  to  fifteen  minutes.  The 
air  sampled  is  in  the  immediate  neighborhood  of  that 
actually  being  breathed  by  the  men  at  work.  The  sugar 
tube  is  held  in  the  hand  at  the  height  of  the  mouth,  and 
is  moved  slowly  round  so  as  to  sample  the  air  at  that 
height  in  the  particular  place  under  examination.  In 
stopes,  the  sample  is  usually  taken  at  the  upcast  side, 
and  in  ore  bins  to  the  leeward  side. 

The  sampling  being  completed,  the  dust  inspector 
makes  the  following  notes:  Mine,  section,  date,  number 
of  tube,  place  of  sampling,  time,  nature  of  work  in 
progress,  number  and  type  of  machines,  state  of  water 
supply  and  how  applied,  number  of  men  (whites  and 
natives),  appearance  of  the  working  place  (i.e.,  wet, 
dry,  or  dusty),  appearance  of  the  air,  and  so  on. 

The  dust  inspector  then  proceeds  to  the  next  place 
to  be  investigated  and  repeats  his  sampling  until  he  has 
completed  his  work.  In  the  course  of  his  journey 
through  the  mine,  he  is  expected  to  note  the  general  ap- 
pearance of  the  workings  as  regards  dust,  and  to  report 
any  deficiencies  which  he  may  observe  in  dust-allaying 
apparatus.  The  visit  of  inspection  occupies  half  a  day, 
and  on  its  conclusion  the  dust  inspector  returns  to  the 
Chamber's  laboratory,  hands  his  samples  over  to  the 
analyst,  and  enters  a  report  of  his  visit  on  the  record. 


Jacks  Used  To  Replace  Derailed 

Steam  Shovel 

By  H.  H.  Hunner 

W'r'ttcn  for  LUit/inff  ring  and  Mining  Jonynii} 

In  moving  a  100-ton  shovel  backward  around  a  sharp 
curve,  the  last  pair  of  wheels  dropped  off  on  the  inside 
of  the  curve.  Several  attempts  were  made  to  replace 
the  two  wheels,  using  "A"  frogs,  switch  needles,  dipper 
bases,  and  similar  material,  but  the  ordinary  methods 
that  usually  suffice  for  a  locomotive  or  stripping  truck 
all  failed.  The  great  weight  on  this  pair  of  wheels 
owing  to  the  overhang  of  the  boom  and  dipper  stick 
makes  them  very  resistant  to  climbing  any  description 
of  rephiciiig  frog.  One  frog  or  the  other  is  invariably 
pinched  out  of  place. 

On  this  particular  shovel  the  sprocket  wheel  for  the 
chain  drive  was  on  this  axle  and  would  engage  the  frog 
on  the  inside  rail,  shoving  it  i>liI  of  place  l)efore  the 
wheel  could  engage  it. 
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The  method  that  finished  the  job  in  less  than  half  an 
hour  on  first  trial  was  the  one  indicated  in  the  sketch. 
The  jack  arms  were  not  used.  Blocking  the  other  truck 
to  prevent  the  shovel  moving  either  forward  or  back, 
the  dipper  was  rested  on  the  ground  just  on  the  out- 
side of  the  outer  rail.  Two  fifty-ton  jacks  were  started, 
one  on  either  corner  of  the  shovel  frame,  canted  to  draw 
the  whole  body  of  the  shovel  toward  the  center  of  the 


■kirj^ 


MAXXER   OF  EMPLOYING  JACKS  IX  REPLACING 
DERAILED  STEAM  SHOVEL 

track.  As  soon  as  the  body  was  free  of  the  boulster,  two 
twenty-five-ton  jacks  were  started  at  the  corners  of 
the  journal  boxes.  As  soon  as  the  wheels  were  clear 
of  the  rails,  the  frame  gradually  settled,  dropping  the 
wheels  in  place. 

Plan  of  Pumping  Station 

High-head  stage  centrifugal  pumps  are  either 
arranged  with  their  lengths  parallel  with  the  width  of 
the  pumping  station  or  parallel  with  its  length.  In  rock 
that  stands  well  the  former  arrangement  is  preferable, 
but  where  heavy  support  is  necessary,  the  latter 
arrangement  is  more  favorable,  as  it  allows  the  mini- 
mum span  of  roof.  An  e.xample  of  recent  practice  is 
given  in  the  illustration,  which  shows  in  plan  and  cross- 
section  the  pumping  station  of  the  Randfontein  Central 
Gold  Mining  Co.,  Ltd.,  in  South  Africa. 

The  description  is  taken  from  a  paper  by  G.  H. 
Beatty  in  the  November,  1920,  issue  of  the  Journal  of 
the  South  African  Institution  of  Engineers.  There 
are  four  units,  each  a  thirteen-stage  Sulzer  pump  of 
1,400-gal.  capacity  per  minute  against  a  2,500-ft.  head. 
The  unit  consists  of  a  five-stage  right-hand  suction 
pump  and  an  eight-stage  left-hand  pressure  pump.  The 
two  pumps  are  coupled  in  series  and  are  on  either  side 
of  a  1,7.50-hp.  motor,  which  is  on  the  base  plate  common 
to  both  pumps.  The  motor  operates  at  1,470  r.p.m.  All 
four  pumps  discharge  into  a  common  header,  which  in 
turn  is  connected  to  three  10-in.  pump  columns. 


The  total  capacity  of  the  four  pumps  is  5,600  gal.  per 
minute,  equivalent  to  748.8  cu.ft.  per  minute,  or  46,800 
lb.  water  per  minute.  The  theoretical  horsepower  per 
pump  is  886.  Assuming  a  friction  head  of  52.25  ft., 
18.5  hp.  would  theoretically  be  required  to  overcome  this 
head.  The  combined  theoretical  head  is  904.5  hp.  The 
over-all  efficiency  is  51.7  per  cent,  as  figured  on  the 
basis  of  1,750  hp.  input  to  the  motor.  The  actual  effi- 
ciency would  exceed  this  amount.  The  velocitj*  in  10-in. 
columns  is  equivalent  to  22.8  ft.  per  second  for  maxi- 
mum capacity. 

Repair  of  a  Broken  Jaw  Crusher 

The  repair  of  a  broken  jaw  crusher  described  in 
Engineering  and  Mining  Journal's  issue  of  Jan.  29  last, 
is  very  interesting  to  the  oxy-acetylene  welder  as  indi- 
cating that  there  is  yet  considerable  latitude  for 
spreading  the  usefulness  of  his  trade.  The  method 
described,  though  undeniably  ingenious,  is  involved 
and  roundabout.  One  side  frame  casting  of  a  36  in.  x 
42  in.  jaw-type  crusher  was  broken  along  the  line  of 
bolts  that  held  in  place  the  back  end  of  the  frame.  Ma- 
terial used  in  the  repair  consisted  of  six  sections  of  2i.^ 
in.  shafting,  each  14  ft.  long;  twenty-four  drop-forged 
3-in.  nuts;  six  drop-forged  8  x  4-in.  steel  stays,  each 
7  ft.  long;  and  four  cast-iron  pillar  blocks,  two  being 
34  X  6  X  10  in.,  and  two  34  x  4  x  6  in.  Four  days  were 
required  to  assemble  the  material,  twenty-four  hours 
for  threading  the  six  rods,  twenty -one  hours  for  drilling 
holes  in  the  stays,  besides  the  time  for  setting  up.  One 
lathe  and  one  drill  had  to  be  relieved  from  production 
twenty-four  hours  and  twenty  hours,  respectively,  dur- 
ing the  preparation  of  material  for  the  repair.  When 
the  job  was  completed,  the  crusher,  though  capable  of 
functioning,  was  nevertheless  a  broken  machine  tied 
together  with  an  iron  and  steel  crating. 

By  the  method  of  re-making  broken  machinery  by 
oxy-acetylene  welding,  the  repaired  crusher  might  have 
been  restored  to  its  original  compact  structural  form, 
and,  assuming  the  necessity  of  temporarily  dismantling 
the  fractured  casting  and  redrilling  of  the  bolt  ports, 
the  repair  would  ver>'  likely  have  been  made  in  less  time 
and  at  lower  cost  than  it  was  by  the  method  described, 
it  is  not  intended  to  give  the  impression  that  this  would 
have  been  a  simple  repair  as  compared  to  some  welding 
operations,  but  it  would  certainly  be  within  the  range  of 
the  competent  oxy-acetylene  process,  and  is  of  a  type 
that  is  often  handled  by  repairmen  in  many  industrial 
center.s. 
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The  Isthmian  Oil  Fields  of  Mexico 

By  Arthur  H.  Redfield* 

THE  ISTHMIAN  oil-producing  district  of  Mexico  The  thick  residual  soil  and  the  dense  tropical  vegeta- 
extends  between  91  and  95  deg.  longitude  west  of  tion  make  geologic  investigation  of  the  region  difficult. 
Greenwich,  between  17  deg.  35  min.  north  latitude  It  can  be  seen,  however,  that  the  horizontal  strata  of 
and  the  shores  of  the  Gulf  of  Mexico.  It  includes  the  Quaternary  quartz  gravels,  reddish  sands,  and  white  to 
Tehuantepec  and  the  Tabasco-Chiapas  fields,  and  cor-  cream-colored  clays,  which  extend  forty  miles  south- 
responds  to  the  officially  designated  zone  of  Minatitlan.  ward  to  Minatitlan,  He  unconformably  upon  blue  argil- 
In  the  early  days  of  Mexican  oil  production  the  Isth-  laceous  and  micaceous  sandstones,  as  well  as  unconsoli- 
mian  district  gave  promise  of  a  considerable  output  dated  sands,  gravels,  and  conglomerates  of  Pliocene  age, 
— so  much  so  that  the  Pearson  interests  established  a  to  a  total  thickness  of  2,000  to  2,500  ft.  These  are 
refinery  at  Minatitlan.  The  Isthmian  oil  fields,  however,  underlain  in  turn  by  Upper  Miocene  blue  marls  and 
have  been  a  disappointment.  They  have  at  no  time  shales  outcropping  over  an  area  100  miles  wide.  The 
produced  enough  to  supply  the  refinery  at  Minatitlan,  Tertiary  beds  are  unconformably  underlain  by  a  Cre- 
which  has  been  operated  on  crude  oil  shipped  from  the  taceous  dolomitic  limestone,  which  is  the  oil-bearing 
northern   fields.     Development  of  the  Isthmian  fields  formation  of  the  region. 

languished  when  the  Potrero  del  Llano,  owned  by  the  A  journey  along  the  Tehuantepec  railroad  from 
Mexican  Eagle  Co.,  in  the  Tampico-Tuxpam  region,  Puerto  Mexico  to  Santa  Lucrecia  discloses  the  Quater- 
began  its  spectacular  output.  This  soon  eclipsed  the  nary  gravels,  sands,  and  clays  as  far  as  Chinameca 
modest  production  of  the  Isthmian  district,  and  the  (22.99  miles  from  Puerto  Mexico),  followed  by  Pliocene 
latter  was  left  to  play  a  part  of  diminishing  importance,  sands  and  conglomerates  to  Jaltipan  and  continuing  to 
Political  disturbances  have  also  checked  the  develop-  the  69  kilometer  (42.87  mile)  post.  Here  the  Upper 
ment  of  the  Tehuantepec  oil  fields.  In  recent  years  their  Miocene  shales  begin,  continuing,  though  masked  for 
contribution  to  the  oil  supply  of  Mexico  has  been  wide  stretches  by  Pliocene  sands  and  gravels,  to  Medias 
negligible.  Whether  the  Isthmian  region  will  ever  be  a  Aguas  (60.27  miles),  where  Cretaceous  limestone  out- 
large  producer  of  petroleum  remains  open  to  question,  crops.  Beyond  this,  Pliocene  deposits  hide  the  under- 
A  comparison  between  the  production  in  recent  years  lying  formations,  but  at  Tortugas  (65.86  miles)  Upper 
of  the  zone  of  Minatitlan,  which  corresponds  to  the  Miocene  marls  are  visible,  continuing  to  Santa  Lucrecia. 
Isthmian  district,  and  that  of  all  of  Mexico  is  afforded  „  ^  ^  „  ,  „ 
by  the  following  table:  ^^^  Crist6bal  Anticline  Is  Principal  Structure 

production  of  crude  oil  in  the  zone  of  minatitlan  and  ,  Th^  Cretaceous  and  Tertiary  strata  are  considerably 

IN  MEXICO,  I9M-19I9  folded,  forming  close  anticlines  and  synchnes,  of  which 

(In  Barrels  of  42  Gallons)  the  bearing  Varies  between  N.  45  deg.  and  N.  80  deg.  W. 

^°''<=  "f  ;^"°f"'''^"^  ,,^'fj™  The  principal   structure   of  the   region    is   the   San 

19l4 228, 761               26,233,403  .-^    .        ^i      ,           ,-    ,.                 i    •    ,                      ■,,.,/.                   .,            i 

1915 226,163         32,910,508  Cristobal  anticline,  which  extends  forty-four  miles  along 

1916 160,950             40,545,712  .                 .                ,...,               iu       J    o          r'    ■    i -u    i          j 

1917 .                                                             23  549         55  292  770  an  axis  passing  a  little  south  of  San  Cristobal  and  a 

i'!*::::;;;:::::::::::::::::::::: :::::::::::::        III      tiiiiUt  I'ttie  north  of  sayuia,  bearing  n.  75  deg.  w.  to  n.  so 

_,,            ,,.,,,,                 ,          ,     ,               ,  deg.  W.     The  strata  of  the  crest  are  slightly  inclined; 

The  world-wide  demand,  however,  for  petroleum  and      .,      -,     ,      j„„„„„j   ;„   „   „„„*.i      i„ r>     i-u     ^..^a^a 

,     ,                 ,     .    ,              ,         ,  .   ,         :  .     „  ,,  the  flanks  descend   in  a  gentle  slope.     On  the  eroded 

petro  eum  products  has  awakened  interest  in  fields  pre-  ^^^^^  ^^  ^^.^  asymmetric  anticline  is  the  San  Cristobal 

viously   considered   negligible.      The    Isthmian    district  ^^,    ^^  ^j^^  ^^^,^^  ^^^^^  „^.^.^„.  ^^^  i^huatlan  and  Jaltipan 

has  accordingly  had  its  share  of  the  interest  and  the  ,            ,        ,,       „„,.    „ ,  ,,          .u    -Mt  a-       a      „    „„j 

..     ^.         .  ^.        .,            .              ,          .,  pools;  and  on  the  south  flank  are  the  Medias  Aguas  and 

active  attention  of  the  oil  men  in  recent  months.  n       -i.  ^  i       t-u    t    *^-  *     ^  «     ]  ,•„ 

Coapitoloya  pools.     The  lertiary  strata  are  fissured  in 

Location  and  Extent  of  the  Tehuantepec  Field  various  directions,  both  along  the  axis  and  down  the 

The  Tehuantepec  oil  field  comprises  the  southern  and  flanks  of  the  anticline, 

eastern  parts  of  the  State  of  Vera  Cruz,  between  lat-  A    second    asymmetric    anticline,    very    close,    occurs 

itudes  17  deg.  35  min.  and  18  deg.  5  min.  north  and  longi-  south  of  Santa  Lucrecia,  near  Cardenas  station  on  the 

tude.s  95  and  94  deg.  10  min.  west  of  Greenwich;  and  in-  Tehuantepec  railroad.     From  this  point  southward  the 

eludes  the  San  Cristobal,  Jaltipan,  Ixhuatlan,  and  Tec-  Miocene   marls   continue   in    gentle   undulations   to   the 

uanapa  pools.    The  oil-bearing  area  proper  extends  from  point  where  the  Middle  Cretaceous  limestones  outcrop, 

the  Chapopote  ranch,  southward  to  Medias  Aguas  sta-  „            „ 

tion  on  the  Tehuantepec  railroad;  from  Sayuia  on  the  ^ALT  DOMES  Frequent  AND  GROUPED 

west  to  the  border  of  the  states  of  Tabasco  and  Chiapas.  The  occurrence  of  petroleum  in  the  Tehuantepec  field 

The  extent  of  this  area  is  about  100  square  miles.   Only  is  closely  connected  with  the  salt  domes  that  have  been 

about  fifteen  square  miles,  however,  have  been  proved  observed,    principally   on   the   north    flank   of   the    San 

by  drilling.  Cristobal  anticline.    These  are  of  two  types,  true  domes 

— rmii.i,»,i  v„  „ i..i-,_  ^»  .v,«  T-,1     .       .  .1,    ^,  c.  r.    ,    ,    ,  or  (iua(iuaversals,  and  anticlines  with  a  salt  core  in  the 

•Publlsncu  by  pormlsilon  or  the  Director  of  the  U.  S,  OioloKl'nl  i        i                      > 

Survey,  apex.     The   Isthmian  salt  domes   are  quite  numerous. 
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and  in  places  they  are  closely  grouped.  The  principal 
domes  of  this  area  are  those  of  Ixhuatlan,  Filisola, 
Palmitota,  Cascajal,  Tecuanapa,  and  La  Concepcion. 

The  Ixhuatlan  salt  dome  has  the  general  form  of  a 
northeast-southwest  anticline,  surrounded  by  bluffs  of 
blue  Pliocene  sandstone,  rising  200  ft.  above  the  floor  of 
the  valley.  The  wells  after  penetrating  the  Quaternary 
detritus  enter  the  Miocene  marl.  This  formation  has  a 
number  of  intercalated  sands,  some  of  which  produce 
oil.  The  dolomite  which  is  found  just  above  the  salt 
plug  is  hard  and  compact  and  carries  no  oil.  The 
Palmitota  dome,  though  differing  in  form,  is  similar 
in  its  main  characteristic  geologic  structure  to  that  of 
Ixhuatlan. 

The  Tecuanapa  salt  dome  is  elongate,  with  its  major 


GEOGRAPHIC  SITUATION  OF  THE  ISTHMIAN  OIL  FIELDS  OF  MEXICO 


axis  running  northwest-southeast.  The  Miocene  forma- 
tions occur  quite  clo.se  to  the  surface.  The  few  Miocene 
sands  occurring  in  this  dome  are  water-bearing;  the  oil 
is  contained  in  the  Cretaceous  dolomitic  limestone.  The 
.salt  ma.ss  has  been  abruptly  cut  off  on  the  south  side 
by  a  northwest-southeast  fault. 

The  dolomite  cap  of  the  San  Cristobal-Capoacan  salt 
dome  shows  a  .symmetrical  double  dome  upon  the  San 
Cristobal  anticline,  similar  to  the  domes  of  the  Texas- 
Louisiana  region.  The  Soledad  dome  is  also  of  this 
type. 

The  Filisola  dome  is  formed  at  the  intersection  of  two 
nearly  e(|ual  axes,  throe  miles  long,  running  respec- 
tively northwest-s()Uthca.st  and  northeast-.southwcst.  A 
central  surface  depression  surrounded  by  bluffs  of  Mio- 
cene marl  dipping  steeply  away  from  the  central  core 
shows  that  the  salt  mass  must  have  originally  reached 
the  surface  and  have  been  di.s.solved  out.  leaving  a  basin 
to  become  partly  lilled  with  debris.  Drilling  has  revealed 
that  the  salt  extends  a  considerable  distance  to  the 
northwest. 


The  elongated  dome  at  La  Concepcion  is  a  duplicate 
of  the  Tecuanapa  dome,  save  that  its  major  axis  runs 
more  nearly  north-south. 

The  Cascajal  salt  dome,  structurally  almost  a  perfect 
dome,  shows  a  dissolution  of  the  outer  portion  of  the 
salt  core  similar  to  that  of  the  Filisola  dome,  and  a 
partial  replacement  of  the  salt  by  Pliocene  detritus. 

According  to  Hartley,  the  domes  of  the  Tehuantepec 
area  may  be  grouped  along  two  well-defined  axes  which 
may  have  a  connection  with  lines  of  structural  weak- 
ness. The  trend  of  one  axis,  along  which  the  Tecuanapa, 
Filisola,  and  Concepcion  salt  domes  are  aligned,  is 
northwest-southeast  and  generally  parallel  to  the  moun- 
tain front.  A  parallel  axis  to  the  south  would  take 
in  the  Cascajal,  De  Gheest,  and  San  Cristobal  domes. 
The  second  of  two  principal 
axes  runs  northeast-south- 
west. Along  it  may  be  aligned 
the  Palmitota,  Ixhuatlan,  and 
San  Cristobal  domes.  The  in- 
tersection of  the  two  hypo- 
thetical "lines  of  weakness"  at 
San  Cristobal  may  account  for 
the  double  dome  which  char- 
acterizes the  San  Cristobal- 
Capoacan  field. 

This  alignment  is  given  by 
Hartley  as  tentative  only.  It 
is  not  possible  at  the  present 
state  of  knowledge  concerning 
the  geology  of  the  Tehuan- 
tepec oil  fields  to  determine 
whether  these  lines,  if  they 
are  proved  to  be  lines  of  weak- 
ness, are  folds  or  faults.  De 
Golyer,  however,  believes  that 
no  general  alignment  of  the 
salt  domes  of  the  Tehuante- 
pec region  similar  to  that  re- 
ported in  the  Texas-Louisiana 
region  can  be  traced.  The 
structures  produced  by  the 
salt  masses  generally  resemble 
folds  rather  than  symmetrical 
domes  occurring  at  the  inter- 
section of  faults.  These  folds 
may  be  traced  from  one 
dome  to  another,  as  the  surface  geology  of  the  region 
is  better  exposed  than  in  the  Gulf-Coast  areas  of  the 
United  States. 

Asphalt  and  Oil  Seepages 
Surface  indications  of  petroleum  in  the  Tehuantepec 
region  are  confined  to  the  Miocene  and  Pliocene  rocks 
on  the  flanks  of  the  San  Cristobal  anticline.  These  con- 
sist of  seepages  of  a.sphalt  ichapopott).  liy  which  the 
principal  pools  were  originally  located.  Oilseeps  out  in 
the  Pliocene  sands  at  Potrerillos.  near  Jjiltipan. 

The  oil  of  the  San  Cristobal  pool  is  asphaltio,  with 
a  specific  gravity  of  0.892.  (2G.8  deg.  Be.1  and  a 
vi.scosity  of  500  Saybolt,  at  38  deg.  C.  (100.4  deg.  F.\ 
The  oil  contains  2.:?J  per  cent  of  sulphur,  and  has  a 
heating  power  of  10,107  calories.  Analysis  by  the  Eng- 
ler  method  of  a  .sample  from  a  surface  seepage  gave 
the  results  indicated  in  the  table  entitled  "L.nbor.itory 
Distillation  of  Crude  Oil  Fn>m  San  Cristobal,"  which 
appears  at  the  top  of  the  first  column  of  the  page 
immediately  following  this. 
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LABORATORY  DISTILLATION  OF  CRUDE  OIL  FROM  SAN  CRIST6bAI, 


Fractions 

Between    20  and  150°  C.  (gasoline  i  - 

150  and  250°  (illuminating  < 

250  and  300°  (illuminating  i 

300  and  389°  (heavy  oils) . . 

Residuum,  asphalt 

Water 

Loss 


Total 


Per  Cent 

by  Weight 

16.59 

10.65 

17.73 

23.71 

28.64 

1.29 

1.38 

100.00 


Specific 
Gravity 
0.834 
0.905 
0.913 
0.935 
1.124 
1.000 


Commercial  distillation  of  crude  petroleum  from  San 
Cristobal  at  the  Minatitlan  refinery  gave  the  following 
proportions : 

refinery  distillation  OF  CRUDE  OIL  FROM  SAN  CR1ST6BAL 

Temperature  of  Sj>ecifie 

Diatillation  Per  Cent  Gravity 

Naphtha 170  to  302°  F.  12.0  0.717 

niuminating  oil 302  to  572°  F.  30.0  &,»I2 

Gas  oil 572  to  584°  F.  20.4  0.892 

Intermediate  oil 684  to  732°  F.  19.4  0.930 

Water 0.3  

Liquidlproducts 

Coke  by  weight 

Loss 


82.1 
13.5 

4.4 


Crude  oil  from  Jaltipan  is  asphaltic,  with  a  specific 
gravity  of  0.983  (12.4  deg.  Be.).  The  sulphui-  ciontent 
averages  1.87  per  cent.  Analysis  by  the  Engler  metkod 
gave  the  following  percentages : 

FRACTIONAL  DISTILLATION  OF  CRUDE   OIL  FROM  JAlTIPAN 

_       _  Specific 

Fractions 

Between    20  and  1 50°  C.  (gasoline) 

150  and  200°  (illuminating  oils). 
200  and  250°  (illuminating  oilsl . 
250  and  300°  (illuminating  oil.o 

300  and  389°  Iheavj' oilsl 

Residuum  (asphalt  i 

Loss 


■r  Cent 

Gravity 

9.87 

0.862 

10.41 

0.908 

J.  92 

0.916 

25.20 

0.924 

23.44 

0.934 

25.14 

1    128 

1.02 

TotaL 


From  the  Tecuanapa  pool  was  extracted  a  dark-brown 
oil,  with  phosphorescent  properties,  and  with  an  odor  of 
hydrogen  sulphide.  Its  specific  gravity  was  0.856  (3^3.50 
Be.),  and  its  vi-scosity  at  70  deg.  F.  was  57  seconds  by 
the  Redwood  scale.  The  flash-point  occurred  at  50  dieg. 
F.  and  the  point  of  ignition  at  95  deg.  F.  Its  heating 
power  was  calculated  at  10,590  calories. 

Distillation  of  crude  oil  from  Tecuanapa  by  the  Eng- 
ler method  gave  the  following  fractions: 

FRACTIONAL  DISTILLATION  OF  CRUDE  OIL  FROM  TECUANAPA 

Per  Cent  Specific 

by  Volume  Gravity 

Between    80  and  150°  C.  (gasoUne) 13.0  «  730 

150  and  200°  (illuminating  oils) 13.0  0  785 

200  and  250°  (illuminating  oils) 11.0  0.822 

250  and  300°  (illuminating  oils) 11.9  0.852 

300  and  350  "  (heavy  oils) 44.0  0.871 

Eeoiduum  (asphalt) *■«  

Loea *  '  

Total 100  0 

In  refinery  practice  13  per  cent  of  gasoline  of  0.730 
specific  gravity  was  obtained;  36  per  cent  of  illuminat- 
ing oils  of  0.810  specific  gravity;  12  per  cent  of  gas 
oil  of  0.860  specific  gravity;  30  per  cent  of  paraffine 
oils  of  0.875  .specific  gravity;  and  4  per  cent  of  asphalt. 

Distillation  of  crude  petroleum  from  the  wells  of  Nan- 
chital,  in  the  Tecuanapa  pool,  by  the  Engler  method,  gave 
10  per  cent  of  gasoline;  40  per  cent  of  kero.sene;  0.9 
per  cent  of  sulphur;  and  no  asphalt.  In  refinery  practice 
8  per  cent  of  naphtha  was  obtained;  39  per  cent  of 
illuminating  oil;  10  per  cent  of  gas  oil;  34  per  cent  of 
heavy  oils;  4  per  cent  of  asphalt;  and  1  per  cent  of 
sulphur,  with  a  loss  of  4  per  cent. 

Crude  oil  from  Ixhuatlan  has  a  specific  gravity 
of  0.913  f23.3  deg.  B6)  ;  that  of  Capoacdn  a  specific 
gravity  of  0.885  ^28.2  deg.  Be.).  Both  of  the.se  oils  are 
asphaltic. 


The  production  of  crude  oil  in  the  Tehuantepec  field 
in  recent  years  is  illustrated  by  the  following  table: 

PRODUCTION    OF    CRUDE    PETROLEUM    IN  THE  TEHUANTEPEC 

FIELD,    MEXICO,    1914-19-17 

(In  Barrels  of  42'GaHons) 

1914  1915  1916  1917 

SanCrist6bal 13,393  14,640  8,183  2,412 

Tecuanapa 96,688  98,803  24,143     

Ixhuatl&n 100,459  94,990  110,980  l&,529' 

Soledad 9,101  9,154  6,480     

CapoacAn 9,120  10,567  10,868  2,252 

Total 228,751      228,154      150,654      23,193 

Drilling  Records  Incomplete 

Drilling  records  for  the  wells  of  the  Tehuantepec 
field  are  not  available  with  any  degree  of  completeness 
or  detail.  The  following  table  illustrated  the  progress 
of  drilling  in  the  Tecuanapa  and  the  Ixhuatlan  pools 
down  to  the  closing  of  the  former  in  August,  1916,  and 
of  the  latter  in  April,  1917. 

Wells  Range  .Average    Producing  Dry    Abandoned 

Drilled  in  Depth  Depth,  Ft.     Wells  Wells       Wells 

Tecuanapa II  439-2,013  732  3  8 

IxhuatlAn 16  311-2,497        1.049  10  3  3 

The  output  of  the  Ixhuatlan  wells  ranged  between 
2i  and  60  bbl.  a  day,  with  an  average  production  of  30 
bbl.  per  day. 

During  1919,  five  wells  were  located  on  the  Hacienda 
de  Cuyucuenda,  near  Cocuite,  in  the  Municipality  of 
Tlalixcoyan,  State  of  Vera  Cruz,  by  Alejandro  P. 
Wiechers.     Drilling,  however,  was  not  stalled. 

The  Mexican  Eagle  Co.  located  five  wells  in  the 
Ixhuatlan  pool  and  three  in  the  Tecuanapa  pool,  but 
drilling  was  not  started.  One  well  near  Ixhuatlan  was 
carried  to  513  ft.,  when  work  was  suspended. 

TransportatiojN  ajstd  Refining 

A  pipe  line  conveys  the  oil  of  the  Ixhuatlan  pool  to  the 
River  Coatzacoalcos,  navigable  by  vessels  of  deep 
draught  and  leading  to  Puerto  Mexico,  on  the  Gulf  Coast, 
and  another  pipe  line  connects  the  Tecuanapa  pool  with 
the  River  Uxpanapa,  a  tributary  of  the  Coatzacoalcos. 
The  Capoacan  and  Soledad  pools  are  situated  along 
the  River  Coachapan,  another  tributary  of  the  Coatza- 
coalcos. 

A  refinery  was  built  in  1908  by  the  Mexican  Eagle  Co. 
at  Minatitlan,  on  a  branch  of  the  Tehuantepec  railroad. 
Though  intended  originally  to  serve  the  Isthmian  dis- 
trict, it  has  for  years  received  its  main  supply  of  crude 
oil  from  the  company's  wells  in  the  Tampico-Tuxpam 
region.  This  refinery  was  almost  totally  destroyed  by  a 
fire  on  July  27,  1920.  The  intentions  of  the  Mexican 
Eagle  Co.  with  regard  to  rebuilding  have  not  been  made 
public. 

The  Minatitlan  refinery  was  situated  on  the  left  bank 
of  the  River  Coatzacoalcos,  about  eighteen  miles  north- 
east of  the  city  of  Minatitlan,  between  two  marshes  and 
upon  a  group  of  hills  ranging  from  66  to  98  ft.  in 
altitude.  Because  of  the  local  conditions  of  drainage, 
the  buildings  of  the  refinery  were  located  upon  the  hills, 
despite  the  diflliculty  and  expense  of  pumping  up  all  the 
water  that  was  needed.  The  refinery  had  a  capacity  of 
1 2,000  hbl.  daily. 

The  crude  petroleum  was  shipped  to  the  refinery  up 
the  River  Coatzacoalcos  in  tank  steamers.  The  refined 
products  were  shipped  down  the  river  in  native  dug- 
outs and  in  tank  boats  to  Puerto  Mexico.  Fomierly  a 
pipe  line  led  to  the  port;  hut  as  this  had  been  laid  over 
marshes  and  under  bad  conditions  generally,  it  waa 
useless  al   the  end  of  five  years. 
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The  capacity  and  the  activity  of  the  Minatitlan  re- 
finery may  be  gaged  by  the  exports  of  refined  oil  from 
Puerto  Mexico.  It  must  be  remembered,  however,  that 
-practically  all  of  the  crude  petroleum  consumed  in  the 
preparation  of  these  products  came  from  the  northern 
oil  fields. 


EXPORTS  OF    MIXERAL   OILS   FROM   PUERTO    MEXICO,    19 
(In  Metric  Tons) 

1913  1914  1915 

Crude  petroleum 21  7        

Refined  petroleum 


1916 
7,000 


1.442 
4,742 


Gasoline 

Naptholine 

Kerosene 20,978 

Illuminating  oil 4,664 

Gas  oil 4 

Fuel  oil 69,828 

Lubricating  oil 

Asphalt 50,811 

Other  derivatives 833 


7,151 

1,641 

19.100 

23,649 

23 

184,802 

1,052 

33.689 


8,521 


37.110 

2,438 

118.536 

4,633 

19,269 


134,618 
8,396 
26,242 
3,846 


ToUls 153,328       271,140        190,509       227,810 

Exports  of  refined  oil  from  Puerto  Mexico  equaled 
207,712  metric  tons  in  1917;  149,555  tons  in  1918;  and 
283,262  tons  in  1919. 

The  producing  area  of  the  Tehuantepec  field  is  con- 
trolled entirely  by  the  Mexican  Eagle  Oil  Co.,  (Com- 
pania  Mexicana  de  Petroleo  "EI  Aguila,"  S.  A.), 
founded  by  the  Pearson  interests  with  British  capital. 
The  sale  of  a  controlling  interest  in  this  company  to  the 
Royal  Dutch-Shell  group  was  announced  in  April,  1919. 

Location  and  Extent  of  the  Tabasco-Chiapas  Field 

The  Tabasco-Chiapas  oil  field  includes  the  south- 
central  portion  of  the  State  of  Tabasco  and  part  of 
northern  Chiapas  State.  It  may  be  defined  by  a  line 
extending  from  the  El  Triunfo  ranch,  on  the  Mexcalapa 
River,  to  Ostuacan,  in  Chiapas;  thence  to  the  historic 
ruins  of  Palenque,  to  Balancan,  in  Tabasco,  and  to  the 
Gulf  of  Campeche.  The  probable  oil-bearing  area  was 
calculated  by  Arnold  in  1917  at  twenty  square  miles. 
Only  one-fourth  square  mile  has  been  proved  by  the 
drill. 

The  surface  of  the  Tabasco  oil  region  is  covered  with 
horizontal  Quaternary  depo.sits  of  sand  and  clay.  Below 
the  Quaternary  occur  the  marine  Tertiary  formations, 
which  outcrop  on  the  border  between  the  states  of  Ta- 
basco and  Chiapas,  bearing  generally  N.  80  deg.  E. 
These  consist  of  calcareous  sandstones,  alternating  with 
shales,  marls,  and  conglomerates.  Oil  horizons  occur 
in  the  loose  sandstones  and  conglomerates  of  the  Ter- 
tiary. The  finer-grained  rock.s  of  this  series  are  found 
between  Quechulac  and  Las  Palmas,  on  the  Mexcalapa 
River,  in  Chiapas;  and  the  coarser  grained  in  the  sub- 
soil of  Tabasco.  The  Pliocene  is  represented  by  strata 
of  chalk,  sandy  clay,  and  conglomerate.  The  Miocene 
formations,  consisting  of  maris,  shales,  blue  clays,  and 
coarse  limestones,  rest  unconformably  upon  nummulitic 
limestones  belonging  to  the  Eocene,  which  outcrop  at 
Copainaia  and  Soteapa. 

The  Tertiary  formations  of  Taba.sco  rest  upon  cora- 
liferous  dolomites  and  dolomitic  limestones  of  the  Upper 
Cretaceous  which  outcrop  in  Chiapas.  These  rocks,  with 
their  numerous  cavities,  are  the  priiicipa!  reservoirs  of 
oil  in  this  area.  They  occur  generally  in  thick  beds, 
Home  of  which  present  a  brecciated  structure.  Below 
the  Upper  Crctuceous  limestones  and  dolomitic  lime- 
"<toneH  occur  coarse  bods  of  limestones  containing  Riidi- 
''«•,  ascribed  by  Villarello  to  Middle  Cretaceous. 

Eruptive  rocks  are  not  plentiful  in  this  region. 
They  occur  sporadically  in  the  center  of  Tabasco,  con- 
»i«ting    chielly    of    (|iiartz-bearing    micaceous    Hiorites 


near  Santa  Fe,  and  andesites  of  Miocene  and  Pliocene 
age  in  the  valley  of  Chiapas  River.  Miocene  diorite  and 
andesite,  partly  covered  by  marine  Pliocene  sediments, 
outcrop  south  and  southeast  of  Pichucalco,  principally 
along  the  axis  of  the  Pichucalco-Salto  de  Agua  anticline. 

Geologic  Structube 

The  Tertiary  strata  of  the  region  are  folded  into 
two  series  of  anticlines  and  synclines.  The  principal 
anticlines  of  the  region  are  the  Triunfo-Palenque,  the 
Pichucalco-Salto  de  Agua,  and  the  Reforma-Macuspana. 
The  last  named  is  considered  an  eastward  extension  of 
the  San  Cristobal-Tecuanapa  anticline,  in  the  Tehuan- 
tepec region.  All  three  are  open  anticlines,  with  broad 
arches,  bearing  N.  80  deg.  E.,  the  axial  planes  of  the 
folds  dipping  steeply  to  the  south.  A  second  series  of 
minor  folds  runs  at  right  angles  to  the  first,  bearing  N. 
10  deg.  W.  The  chief  of  these  are  the  Pichucalco-Reforma 
and  the  Salto  de  Agua-Tepetitlan  anticlines.  Elongated 
domes  occur  near  Ostuacan,  Pichucalco,  Reforma,  east  of 
Macuspana,  and  near  Salto  de  Agua.  Parallel  to  the 
two  principal  lines  of  folding  run  two  systems  of  faults. 

Surface  Indications  of  Petroleum 

Surface  manifestations  of  oil,  gas,  and  asphalt  are 
abundant  in  the  Tabasco-Chiapas  region.  Ch^ipopoteras 
(seeps  of  asphalt)  occur  in  the  northeast  of  Tabasco  at 
Tlachontalpa,  near  Santa  Ana  and  along  the  lagoon  of 
Santa  Ana;  in  the  north  of  the  state,  from  San  Fer- 
nando through  Macuspana  to  La  Reforma;  and  in  the 
south  from  Salto  de  Agua  to  Tacotalpa,  Teapa,  Pichu- 
calco, Ostuacan,  and  Sayula.  Along  the  crest  of  the 
Pichucalco-Salto  de  Agua  anticline  oil  of  good  quality 
seeps  out  at  the  Hacienda  de  Guadalupe  and  along  the 
Arroyo  de  Chapopote. 

Gas,  oil,  and  asphalt  (chapopote)  exude  along  the 
Ostuacan  or  Sayula  River,  on  the  crest  of  the  Triunfo- 
Palenque  anticline  to  the  north  of  Pueblo  la  Magdalena. 
The  limestone  at  Primavera,  to  the  east  of  Magdalena, 
is  impregnated  with  chapopote. 

Character  of  Oil 

The  oil  from  the  well  of  Sarlat.  northeast  of  Macus- 
pana, is  of  a  deep  red  color,  with  a  specific  gravity  of 
0.830  and  a  viscosity  of  25  deg.  Saybolt  at  a  temperature 
of  38  deg.  C.  The  flash-point  ranges  from  14.5  deg.  to 
17.8  deg.  C. 

The  abandoned  wells  of  the  Anglo-Mexican  Oil  Fields. 
Ltd.,  at  Caimba,  southwest  of  Pichucalco,  produced 
formerly  a  black  oil  with  little  fluorescence  which  showed 
dark  red  in  transmitted  light.  Its  sj-iecific  gravity  was 
0.8712  (30.69  deg.  Be."),  and  its  viscosity  at  20  deg  C. 
by  the  Engler  scale  was  106  seconds.  Distillation  of 
this  oil  by  the  Engler  method  gave  the  following  results: 

FR\CTIO\.\L  DISTIt.T.ATIOV  OF  CRIDE  OIL  FROM  CAIMHA 

Per  Cont  Spwific 

Fraolion*  '  by  Volume    GrRvit.v  15.5°  C 

50  to  1 50°  r   ((axoline) 16.0      "      "0  7275""" 

l50lo250'>(illumtn*Un|oiU) 16.0  0.814 

250  to  300°  (illuminatinc  olU) ».0  

300  to  J$0»  (heavy  oil>) 115  0  880 

Uo«i.luum 47  0  0  9805 

l.™~ 0  5  

T..t»l  100  0 

In  refiner>'  practice,  15  per  cent  of  gasoline  was  ob- 
tained from  this  oil;  25  per  cent  of  illuminating  oil;  20 
per  cent  of  solar  oil,  and  35  per  cent  of  lubricants,  with 
a  loss  of  5  per  cent. 

In  the  Sarlat  pool  of  the  Tabn.sco  oil  field  the  Mexican 
Kaglo  Co.  carried  one  well  48.22  ft.  during  1919.  or  to  a 
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total  depth  of  157.44  ft.,  but  abandoned  it  in  May  as 
unproductive.  A  second  well  started  in  July  had 
reached  156.46  ft.  at  the  close  of  the  year.  No  drilling 
was  done  by  the  Mexican  Eagle  Co.  in  the  Reforma  pool, 
Department  of  Pichucalco,  Chiapas,  but  four  wells  were 
located. 

The  pool  of  Caimba  abandoned  by  the  Anglo-Mexican 
Oil  Fields,  Ltd.,  in  1910,  was  reopened  in  1919  by  the 
Mexican  federal  government.  Nine  wells  were  drilled. 
The  first  upon  reaching  a  depth  of  2,132  ft.  proved  a 
gusher.  According  to  reports,  three  others,  after  reach- 
ing respectively  656  ft.,  508.4  ft.,  and  115.04  ft.,  yielded 
oil  by  pumping.  The  remaining  wells  were  carried  to 
depths  ranging  from  55  ft.  to  2,744.05  ft.  Three  were 
abandoned  and  two  proved  unproductive.  No  state- 
ment has  yet  been  made  public  regarding  the  output  of 
the  Caimba  field  under  government  operation. 

The  output  of  the  wells  of  Sarlat  from  1915,  when 
production  began,  is  illustrated  by  the  following  table: 

CRUDE  PETROLEf.M  PRODUCED  AT  SARLAT,  I9I5-I919 

Years                                                                      Barrels  of  42  Gallons  Metric  Tons 

1915 9  1.17 

1916 296  39 

T9I7 366  48 

1918 321  42 

1919 904  119 

The  only  producing  wells  in  the  Tabasco-Chiapas  dis- 
trict, those  of  Sarlat,  are  ovraed  by  the  Mexican  Eagle 
Oil  Co.  (Compania  Mexicana  de  Petroleo  "El  Aguila," 
S.  A.),  founded  originally  by  S.  Pearson  &  Sons,  Ltd., 
with  British  capital,  but  sold  in  the  spring  of  1919  to 
the  Royal  Dutch-Shell  group.  Its  principal  holdings 
are  in  the  Macuspana  and  Pichucalco  oil  fields. 

In  1919,  as  has  been  stated,  the  Mexican  federal 
government  entered  the  field  by  beginning  the  exploita- 
tion of  the  Caimba  pool,  near  Pichucalco,  abandoned  in 
1910  by  the  Anglo-Mexican  Oil  Fields,  Ltd. 
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The  Exploitation  of  Petroleum  by 
Means  of  Pits  and  Galleries 

MCQURAU,  ex-engineer  of  the  Corps  des  Mines 
,  and  a  former  member  of  the  French  General 
Committee  on  Petroleum,  calls  attention  to  the  exploita- 
tion of  petroleum  by  means  of  pits  and  galleries  in 
Technique  des  Petroles,  according  to  L'Echo  des  Mines 
et  de  la  Metallurgie.  "The  complete  exploitation  of  a 
deposit,"  says  M.  Courau,  "should  logically  pass  through 
three  distinct  phases,  whose  abilities  of  extraction 
should  correspond,  approximately,  to  the  following  pro- 
portions of  the  total  volume  of  oil  originally  contained 
by  the  sandstone:  Drilling,  10  to  20  per  cent;  drainage 
by  means  of  subterranean  galleries,  30  to  40  per  cent, 
and  mining  of  the  sandstones  and  washing  with  boiling 
water,  30  to  40  per  cent." 

These  figures,  given  by  Paul  de  Chambrier,  director 
general  of  the  Pechelbronn  mines,  are  not  absolute  and 
may  vary  from  one  deposit  to  another,  but  at  least  they 
give  an  idea  of  the  order  of  magnitude  of  the  phenom- 
ena involved.  It  is  certainly  true  that  the  quantity  of 
oil  discharged  through  a  boring  that  taps  a  petroleum 
deposit  represents  but  a  small  fraction  of  the  crude  oil 
saturating  it. 

De  Chambrier's  method,  which  is  described  in  a  small 
publication,"  offers  the  following  advantages  over  ordi- 
nary well  drilling:  It  permits  the  recovery  of  two  or 
three  times  as  much  oil  as  that  already  secured  from 
the  same  deposit  by  means  of  borings;  it  increases,  to 
the  above  extent,  the  value  of  a  concession  by  permitting 
one  to  at  least  estimate  with  sufficient  accuracy,  if  not 
to  calculate  precisely,  the  oil  reserves  still  held  in  the 
ground;  from  the  economic  point  of  view  it  offers  pos- 
sibilities in  countries  where  oil  deposits  appear  to  have 
reached  the  limits  of  their  yield;  from  the  scientific 
standpoint,  it  is  destined  to  solve  a  multitude  of  prob- 
lems that  have  remained  obscure  heretofore,  involving 
the  origin  of  crude  oil,  its  migration,  its  concentration 
in  the  lower  strata,  the  behavior  of  the  natural  gas 
associated  with  the  petroleum,  and  the  stratification  of 
the  porous  rocks. 


New  Oil  Field  Expected  in  Fresno  County,  Cal. 

Special  Correspondence 

A  new  and  extensive  field  of  petroleum  in  close  prox- 
imity to  Fresno  is  to  be  brought  in,  according  to  a 
report  made  by  T.  A.  Piper,  geologist  to  the  board  of 
directors  of  two  oil  companies  which  have  been  drilling 
in  the  western  part  of  Fresno  County,  Cal. 

The  field  is  described  as  being  twenty-eight  miles 
long  and  about  five  miles  wide.  It  is  stated  that  the 
drills  have  penetrated  three  oil-bearing  .sands  and  have 
encountered  a  series  of  hard  cuppings,  and  that  (luanti- 
ties  of  gas  and  indications  ol'  oil  have  been  found.  Two 
wells  are  being  drilled,  eight  miles  from  each  other,  but 
in  the  same  geological  formation. 


I'ult.s  «l  Galoilcs."  by  I'.iul  .1.' 
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Technical  Papers 


Virginia  Clays  and  Shales — Bulletin 
No.  20  of  the  Virginia  Geological  Sur- 
vey (obtainable  upon  request  to  the 
Survey  at  Charlottesville,  Va.)  is  a 
118-page  book  entitled  "The  Clays  and 
Shales  of  Virginia  West  of  the  Blue 
Ridge."  The  region  covered  by  this 
report  is  shown  to  contain  vast  clay 
and  shale  resources  desirable  for  the 
manufacture  of  certain  clay  products, 
for  which  there  is  a  large  and  increas- 
ing demand.  A  map  of  the  state,  21  x 
33  in.,  is  included. 

Goodnews  Bay,  Alaska— The  U.  S. 
Geological  Survey  has  issued  a  twenty- 
one-page  bulletin  (No.  714-E)  on  the 
Mineral  Resources  of  the  Goodnews 
Bay  region,  Alaska,  which  may  be 
obtained  on  request.  The  pamphtet 
contains  the  results  of  investigational 
work  done  in  1919.  The  claims  are 
largely  of  placer  gold. 

Canadian  Mineral  Production  —  The 
"Annual  Report  on  the  Mineral  Pro- 
duction of  Canada"  for  1919  has  been 
issued  and  may  be  had  on  request  to 
the  Department  of  Mines  at  Ottawa. 
The  total  value  for  the  year  was 
approximately  $177,000,000. 

Ceramic  Industry — U.  S.  Bureau  of 
Mines  Reports  of  Investigations,  No. 
2,212  (obtainable  on  request)  describes 
the  work  of  the  ceramic  station  of  the 
Bureau,  at  Columbus,  Ohio.  The  suit- 
ability of  domestic  clays  and  other 
materials  for  the  following  purposes 
is  being  studied:  graphite  crucibles, 
dolomite  refractories,  white  pottery 
clays,  and  Ohio  fire  clays.  The  bul- 
letin contains  five  pages  and  suggests 
possibilities  of  widening  present  de- 
mands. 

Willow  Creek,  Alaska — Five  mines 
were  operated  in  the  Willow  Creek 
district  in  1919,  according  to  Bulletin 
714-D  of  the  U.  S.  Geological  Survey, 
describing  lode  developments  in  that 
district  in  1919. 

Talc— "The  Talc  Industry  in  1920" 
forms  the  subject  of  a  five-page  bul- 
letin issued  by  the  U.  S.  Bureau  of 
Mines  in  its  scries  of  Reports  of  Inve-i- 
tigationx.  No.  2,204.  Conditions  in  the 
various  domestic  producing  states  are 
discussed  and  the  foreign  situation  is 
summarized.  The  bulletin  is  free  on 
request  to  the  Bureau  at  Washington, 
D.  C. 

Colorado  ReHources — The  annual  re- 
view number  of  the  "Railroad  Rod 
Book,"  January,  1921  (price  30c., 
2,019  Stout  St.,  Denver,  Col.),  con- 
tains a  InrKc  amount  of  matter  relat- 
inif  to  the  resourcfs  and  attractions  of 
Colorado,  and,  to  a  lesser  extent,  of 
Utah   and   New   Mexico. 

Tin  Ore  DrcfwinK  In  the  February 
number  of  The  Mining  Mngnzinr  (pri.i- 
Is.  fid.,  Salisbury  House,  Lundmi  Wall. 
London,  K.  C.  2,  Kngland)  appears  a 
twelve-page  article  by  R.  T.  Hancock 
entitled  "The  Phy.sical  Bases  of  Tin- 
Dressing." 


Mine  Ventilation — The  U.  S.  Bureau 
of  Mines  has  issued  a  preliminary 
report  of  forty-four  pages  entitled 
"Ventilation  in  Metal  Mines,"  which 
may  be  obtained  from  the  Bureau  free 
of  charge  for  a  limited  time,  or  from 
the  Superintendent  of  Documents, 
Washington,  D.  C,  for  10c.  This 
paper  discusses  the  conditions  affect- 
ing the  temperature,  relative  humidity, 
and  composition  of  mine  air;  the  effect 
of  dust,  and  the  influence  of  velocity. 
The  necessity  for  efficient  control  of 
ventilation  is  emphasized  and  methods 
for  securing  it  are  suggested.  The 
cost  of  efficient  ventilation  is  approxi- 
mately 5c.  per  ton  of  ore  produced 
for  large  mines  and  10c.  for  small 
ones,  but,  compared  with  possible  sav- 
ings, costs  are  said  to  be  negligible. 

Phosphate  in  Canada  —  The  latest 
publication  of  the  Canadian  Depart- 
ment of  Mines,  Mines  Branch,  Ottawa 
(obtainable  upon  request),  is  an  illus- 
trated book  of  156  pages  entitled  "Phos- 
phate in  Canada."  Of  late  years  the 
Canadian  production  has  been  small- 
less  than  1,000  tons  per  year — but  in 
the  late  '80s  the  industry  was  more 
important,  most  of  the  production  com- 
ing from  Quebec.  In  addition  to  de- 
scribing the  Canadian  occurrences  of 
apatite  in  considerable  detail,  a  chapter 
is  included  devoted  to  associated  min- 
erals. Several  pages  are  also  devoted 
to  general  information  and  to  the 
manufacture  of  phosphorus  products, 
thus  making  the  book  one  which  will 
prove  valuable  to  all  those  interested 
in  this  subject,  even  though  in  other 
lands. 

Power  Transmission — A  new  method 
of  transmitting  power  by  wave  motion, 
the  invention  of  a  Rumanian,  G.  Con- 
stantinesco,  is  described  in  principle  in 
The  Mining  Magazine  for  February. 
(Price  Is.  6d.,  Salisbury  House,  Lon- 
don Wall,  London,  E.  C.  2,  England). 
Another  article  descriptive  of  the  vari- 
ous applications  of  the  idea  to  rock 
drills  and  other  machines  will  appear 
in   the   March   issue. 

Safety — Bulletin  No.  8  of  the  Bureau 
of  Safety,  Sanitation  and  Welfare, 
United  States  Steel  Corporation,  is  an 
attractive  book  of  97  pages  which 
shows  pictorially  the  several  activities 
of  this  company  at  the  various  sub- 
sidiary plants.  Over  five  hundred  il- 
lustrations with  suitable  captions  are 
included,  and  demonstrate  the  splendid 
manner  in  which  the  Corporation  has 
provided  for  the  well-being  of  its  em- 
ployees. 

Chitina  Valley.  .Maska — The  status 
of  mining  in  this  district  in  September, 
1919,  is  covered  in  an  eight-page 
pamphlet  just  issued  by  the  U.  S. 
Geological  Survey.  Washington,  D.  C, 
as  Bulletin  714-C,  obtainable  on  re- 
quest. 

Sand  Killing  in  Slopes  —  A  .short 
sketch  of  the  method  used  at  the  No.  3 
mine  of  the  Kay  Ci)n»olidate<l  is  given 
in  U.  S.  Bureau  of  Minos  Rrports  of 
InrrHtigalionn,  No.  2,208,  obtainable  on 
request. 


Book  Reviews 


Ek:onomic  Mineralogy.  A  Practical 
Guide  to  the  Study  of  Useful  Min- 
erals. By  Thomas  Crook.  Cloth; 
5J  X  8J;  pp.  492.  Longmans, 
Green  &  Co.,  London  and  New 
York;  1921.  Price,  ?8. 
Although  this  book  is  a  compilation, 
the  wisdom  of  the  plan  and  the  energy 
and  accuracy  of  treatment  plainly  give 
it  a  prominent  place  among  textbooks. 
"The  aim  of  this  book,"  say  the 
publishers,  "is  to  deal  ^sith  the  subject 
of  mineralogy  in  such  a  way  as  to  meet 
the  needs  of  those  who  wish  to  restrict 
their  attention  to  the  utilitarian  side  of 
the  subject."  In  other  words,  it  is  a 
study  of  minerals  with  special  refer- 
ence to  the  interests  and  purposes  of 
the  general  student  and  the  engineer. 
As  such,  it  is  a  welcome  and  timely 
publication.  We  have  heard  on  various 
sides  the  intention  of  preparing  such 
a  book:  Mr.  Crook  has  been  the  first 
to  do  it,  and  has  done  it  in  a  remarkably 
thorough  and  satisfactory  manner.  We 
recommend  it  to  the  consideration  of 
students  in  mining  schools,  and  to 
mining  engineers  in  general.  Admir- 
able judgment  has  been  shown  in  the 
balance  and  selection  of  the  technical 
characteristics  of  minerals — their  uses, 
origin,  and  distribution.  Of  the  twelve 
chapters,  the  first  eight  are  general  in 
their  character,  but  altogether  consti- 
tute only  about  a  quarter  of  the  book. 
They  treat  of  the  s>Tnmetry  of  crystals, 
their  physical  characteristics,  the  ele- 
ments of  crystal  optics,  their  chemical 
examination,  the  physical  analysis  of 
crushed  rocks,  the  geology  of  economic 
mineral  deposits  (23  pages),  and  the 
economic  classification  of  useful  min- 
erals. Chapter  IX  (118  pages)  is  de- 
voted to  the  description  of  the  different 
ore-minerals;  Chapter  X  (54  pages)  to 
the  individual  gem  minerals;  Chapter 
XI  (115  pages)  to  the  "Miscellaneous 
Economic  Minerals,"  including  the  ab- 
rasives, asbestos,  asphalt,  borates, 
building  and  decorative  stones,  carbon- 
ates, cement  materials,  clays,  fertil- 
izers, micas,  graphite,  and  in  general 
the  whole  group  of  what  it  has  become 
the  custom  to  conveniently  term  "the 
non-metallic  minerals."  There  is  added, 
at  the  end  of  the  book,  a  set  of  deter- 
minative tables  of  mineralogy  of  more 
or  less  the  usual  type,  which  occupies 
32  pages. 

The  idea  of  popularizing  or  vitaliz- 
ing the  study  of  minoralotry  has  oc- 
curred to  many,  and  numerous  attempts 
have  been  made  in  that  direction.  Un- 
less we  mistake,  no  one  has  done  this 
so  thoroughly,  accurately,  and  in  gen- 
eral so  successfully  as  the  author  of 
this  book.  The  description  of  the  phys- 
ical characteristics,  the  distribution, 
and  the  geological  occurrence  of  each 
nuneral  is  admirably  epitomized.  A 
drawback  is  the  price  of  the  book,  which 
is  plainly  a  war  price,  of  the  kind 
which  we  hope  soon  to  see  disappear, 
along  with  the  deflation  of  other  com- 
mo<litios.  J-  E-  *• 
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Court  Decisions  in  Mining  Cases 

By    Wellington    Gustin 


War  Clause  Held  to  Excuse 
Carrier 
N.   Y.   Appellate   Division   Decides   Ex- 
cess Freight  Paid  on  Shipment  to 

Genoa  Not  Recoverable 
Appealing  from  a  judgment  of  the 
Supreme  Court  of  New  York  for  $167,- 
428  as  damages  for  a  breach  of  con- 
tract, whereby  the  France  &  Canada 
Steamship  Co.,  Ltd.,  had  agreed  to 
carry  3,000  tons  of  copper  from  New 
York  to  Genoa  upon  its  steamships 
during  December,  1916,  and  January, 
1917,  for  the  Compagnie  de  Trefileries 
&  Laminoirs  du  Havre,  the  Appellate 
Division  has  reversed  same  and  dis- 
niissed  the  complaint  of  the  shipper. 

The  contract  was  subject  to  the  usual 
war  claims.  The  defendant  was  not  a 
common  carrier,  but  was  privately 
operating  seven  vessels,  one  a  British 
vessel,  which  it  had  been  forbidden  to 
take  into  the  Mediterranean.  Thei-e 
were  six  American  vessels,  two  of  which 
were  torpedoed.  On  Dec.  8  one  sailed 
for  Genoa,  and  the  shipper  was  in- 
formed that  the  vessel  would  carry 
whatever  copper  it  desired  to  ship 
thereon.  The  shipping  company  was 
informed  that  the  shipper  had  no  cop- 
per then  which  it  wished  to  ship.  The 
only  vessel  thereafter  sailing  before 
May  15,  1917,  was  the  "Missourian," 
which  sailed  for  Genoa  on  March  19. 
Upon  that  vessel  750  tons  of  the  copper 
was  sent  to  Genoa.  On  May  15  the 
shipper  notified  the  shipping  company 
that  as  it  could  not  take  the  shipments 
it  would  ship  on  other  lines,  and  did 
thereafter  ship  on  an  Italian  line,  for 
which  it  paid  freight  rates  in  excess 
of  the  freight  rates  provided  for  in  the 
contract  between  the  parties  in  suit. 
The  judgment  represents  the  difference 
in  freight  rates  charged  to  the  shipper. 
The  court  said  the  record  showed 
the  good  faith  of  the  shipping  firm 
could  not  be  questioned,  and  the 
shipper  was  given  every  opportunity  for 
shipping  that  was  possible,  in  view  of 
the  dangers  of  the  service  to  Genoa. 
The  firm  offered  to  take  the  copper  to 
France,  but  this  was  refused  by  the 
shipper.  There  was  no  claim  of  prefer- 
ence given  other  shippers,  and  under 
the  contract  the  court  said  the  firm  had 
a  right  to  discontinue  its  service,  in 
view  of  the  perils  of  transportation  to 
Genoa,  and  especially  in  view  of  the 
fact  that  one  of  its  ships  had  been  tor- 
pedoed. The  charter  on  the  American 
vessels  expired  before  the  cancellation 
of  the  contract,  and  the  owners  would 
not  renew  the  same.  The  court's  con- 
clusion was  that  the  shipping  company's 
offer  to  take  the  copper  upon  the  first 
steamer  bound  to  Genoa  was  a  full 
compliance  with  its  contract  to  make 
the  shipment  subject  to  the  war  clauses 
contained  therein. 


Therefore  the  judgment  was  reversed 
and  the  complaint  dismissed,  the  court 
holding  that,  under  the  war  clause  in 
the  contract,  giving  the  company  an 
option  to  cancel  any  contract  when  hos- 
tilities should  make  it  improvident  for 
vessels  to  sail,  and  the  company,  after 
losing  vessels  in  the  Mediterranean,  de- 
clined to  make  further  voyages,  there 
can  be  no  recovery  for  breach,  where 
it  carried  some  of  the  copper  which  it 
had  agreed  to  carry,  and  offered  to 
transport  copper  on  the  vessel  last  sail- 
ing for  the  Mediterranean  port. 


Status  of  Optionee  Who  Acts 
as  Broker 
Nevada  Packard  Mines  Co.  Wins  Con- 
troversy     Over      Mines  —  Not 
Responsible  for  Officer  Act- 
ing Wholly  for  Himself 

In  the  action  brought  by  W.  A.  Key- 
worth  to  recover  an  undivided  one- 
fourth  interest  in  the  Packard  No.  1, 
Packard  No.  2,  and  Packard  Fraction 
mining  claims,  situated  in  Rochester 
mining  district,  Humboldt  County, 
Nev.,  from  the  Nevada  Packard  Mines 
Co.,  the  Supreme  Court  of  Nevada  has 
affirmed  judgment  in  favor  of  the  Pack- 
ard company. 

In  disposing  of  his  claims,  Keyworth 
and  others  gave  R.  L.  Ray  ai.  option  on 
them,  and  simultaneously  agreed  with 
Ray  that  if  he  should  make  a  sale  he 
should  receive  a  commission  of  20  per 
cent.  The  subsequent  purchasers  of 
the  mines  thought  they  were  dealing 
with  Ray  as  optionee,  though  the  facts 
were  that  they  were  dealing  with  him 
as  agent  of  the  plaintiff  and  his  as- 
sociates. 

The  court  said  that  plaintiff  could 
not  recover  because  he  made  it  pos- 
sible for  Ray  to  represent  himself 
only  as  an  option  holder,  when,  in  fact, 
he  was  getting  a  commission  for  selling 
the  mines. 

Ray  sold  his  interest  in  the  option 
in  consideration  that  the  purchasers 
should  make  the  initial  payment  on  the 
option  and  organize  a  company  to  take 
title  to  the  claims  and  divide  with  him 
the  promotion  stock.  The  court  ruled 
that  such  did  not  create  a  partnership 
between  the  parties,  any  more  than  if 
the  whole  consideration  had  been  paid 
in  cash;  and  that  such  purchasers 
could  hot  be  charged  as  partners  with 
the  optionee's  knowledge  of  the  facts 
at  issue. 

Later  Ray  became  director  and  ofl^cer 
of  the  company  formed  to  operate  the 
mines  under  the  option.  The  court  said 
this  did  not  charge  the  corporation  with 
knowledge  of  the  officer's  fraud  on  the 
owner  of  the  claims;  he  having  acted, 
in  the  matter  under  consideration, 
wholly  for  himself. 


Must  Plug  Abandoned  Wells 

Supreme     Court     of     Kansas     Upholds 
Statute  Making  Land  Owner  Respon- 
sible for  Compliance  With  Law 

The  Kansas  statute  requiring  plug- 
ging of  abandoned  oil  wells  applies  only 
to  the  owner,  and  not  to  the  operator, 
declares  the  Supreme  Court  of  Kansas 
in  the  state's  criminal  action  against 
H.  V.  Foster  and  E.  K.  Clark.  Both 
Foster  and  Clark  were  charged  with 
drawing  the  casing  from  an  abandoned 
well  without  plugging  it,  as  the  law 
prescribes.  Clark  was  convicted  in  the 
Greenwood  County  District  Court,  and 
he  appealed  on  the  ground  that  he  did 
not  come  within  the  application  of  the 
statute.  Foster  was  the  owner  of  the 
well  and  Clark  was  the  operator,  who 
had  charge  of  the  drilling  and  opera- 
tions in  exploring  for  oil.  Foster  was 
not  apprehended,  and  the  prosecution 
proceeded  against  Clark  alone. 

The  well  was  abandoned,  the  casing 
was  drawn,  and  it  was  not  plugged  by 
anyone.  The  validity  of  Clark's  con- 
viction depended  upon  the  interpreta- 
tion of  the  act,  said  the  court.  It  found 
no  penalty  to  be  prescribed  by  the 
statute  for  the  failure  of  an  operator 
to  plug  an  abandoned  well.  For  fail- 
ing to  case  out  the  water  before  drill- 
ing into  the  oil  or  gas-bearing  rock, 
both  operator  and  owner  may  be  pun- 
ished, but  the  Legislature  chose  to  hold 
the  owner  alone  responsible  for  failure 
to  plug  an  abandoned  well.  It  was  de- 
clared that  a  court  cannot  extend  a 
criminal  statute  beyond  the  natural 
meaning  of  the  words  employed  by  the 
Legislature. 


Idaho  Supreme  Court  Finds 

Against  St.  James 

Mining  Co. 

The  Supreme  Court  of  Idaho  has  af- 
firmed judgment  in  favor  of  Peter  B. 
Grant  against  the  St.  James  Mining 
Co.,  Ltd.,  in  Shoshone  County.  Grant 
brought  this  action  to  foreclose  a  lien 
claim  of  .$2,69.3.  He  received  a  judg- 
ment for  $525  plus  an  attorney's  fee  of 
$125  and  costs. 

The  Mining  company  appealed  from 
this  judgment,  contending  that  dynamite 
valued  at  $380  had  been  wrongfully 
charged  to  it,  though  sold  to  the  Guelph 
company,  in  that  Grant  had  purchased 
this  dynamite  for  the  St.  James  com- 
pany without  its  authority  and  had  con- 
verted it  to  his  own  use  by  sale  to  the 
Guelph  company,  and  had  never  ac- 
counted therefor.  The  court  found  this 
purchase  authorized  and  the  sale  to 
the  Gu<'li)h  company  ratified  by  the  St. 
James  Mining  Co.  and  denied  the  claim. 

Another  claim  that  Grant  had  ap- 
propriated certain  payments  received 
from  the  C.  &  R.  Mining  Co.  was  de- 
nied and  judgment  affirmed. 
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Echoes  From  the  Fraternity 

SOCIETIES,  Addresses,  and  reports 


Copper  Miners  Must  Fabricate 
Their  Own  Product 

Calumet  &   Hecla's  Manager  Discusses 

Logical    Cure    for    Rising    Cost    of 

Mining    Operations 

The  relation  between  the  copper  pro- 
ducer, the  manufactured  product,  and 
the  profits  from  the  latter  was  the  sub- 
ject of  a  recent  talk  before  a  large  num- 
ber of  business  and  professional  men, 
by  James  MacNaughton,  general  man- 
ager of  the  Calumet  &  Hecla  Mining 
Co.  He  believes  that  the  time  will  come 
when  that  company  will  be  forced  to 
manufacture  its  own  copper  products. 
This  cannot  be  done  at  present,  nor  will 
it  become  practicable  until  the  company 
can  handle  its  total  production.  The 
market  at  present  does  not  warrant 
manufacture  of  its  copper  products  by 
the  company,  but  he  asserted  that  there 
is  no  question  that  the  time  will  ar- 
rive when  such  a  step  will  be  logical. 

Mr.  MacNaughton  outlined  briefly 
mining  conditions  in  the  copper  coun- 
try. He  said  that  the  present  produc- 
tion of  copper  ranges  from  30  to  50  per 
cent  of  normal,  and  the  fact  that  there 
is  such  a  large  surplus  on  hand,  with 
such  a  low  consumption,  easily  explains 
the  condition  of  the  copper  industry. 
The  average  mine,  he  ventured,  is 
hardly  making  enough  to  pay  for  de- 
preciation. No  betterment  in  the  mar- 
ket can  be  expected,  he  said,  until 
Europe  can  afford  to  buy  copper  as 
well  as  other  commodities. 

Outlining  the  trend  of  the  copper 
market  during  the  past  few  years,  Mr. 
MacNaughton  said: 

"Copper  before  the  war  was  a  luxury, 
and  during  flush  times  people  have  used 
the  metal  in  a  luxurious  sense.  During 
the  war,  however,  there  was  a  notice- 
able shortage,  and,  as  a  result,  steel, 
zinc,  and  other  metals  supplanted  cop- 
per. Whether  copper  will  return  to  its 
former  use  depends  on  whether  the  peo- 
ple can  be  re-educated  to  purchase  such 
articles  as  copper  tacks,  which  a  few 
years  ago  were  purchasable  at  any 
hardware  store,  and  many  other  prod- 
ucts formerly  composed  of  copper." 

Manufacturers  of  copper  products 
make  more  profit  than  the  producer, 
according  to  Mr.  MacNaughton.  He 
explained  that  they  take  no  risk  with 
respect  to  raw  material,  and  can  con- 
duct their  business  so  long  as  they  can 
buy  copper. 


Northern  Minne.sotn   Kn^ineers 
Hold  Annual  Banquet 

The  si'venth  imtuial  Imnciui't  of  the 
Engineer.-!'  Club  of  Northrrn  Minnesota 
wn.il  hi-lil  at  Evcleth  on  Feb.  26,  in  the 
City  Auditorium,  over  350  members  and 
guest.*  attending. 

Charles      firobowsky      ofTlcinted      as 


toastmaster.  The  principal  address  of 
the  evening  was  delivered  by  F.  W. 
McNair,  president  of  the  Michigan  Col- 
lege of  Mines,  who  related  his  experi- 
ences with  the  Pacific  fleet  shortly  after 
the  end  of  the  Great  War.  The  work 
undertaken  by  Mr.  McNair  and  several 
associates  was  the  perfecting  of  a  new 
method  of  fire  control  for  battleships. 
This  was  done  during  the  war  and 
was  only  completed  when  the  war 
ended.  The  tested  and  approved  method 
has  been  adopted  by  the  Navy  Depart- 
ment. 

Tulsa  Section  of  A.  I.  M.  E.  Urges 

Oklahoma  Legislature  To  Help 

the  State  University 

Mounting  costs  in  every  department 
at  the  University  of  Oklahoma,  with  a 
great  increase  in  the  student  enroll- 
ment, and  particularly  the  very  rapid 
growth  of  its  engineering  department, 
which  is  inadequately  housed  and 
equipped,  are  seriously  hampering  the 
work  of  that  institution.  The  local 
press  has  commented  editorially  on 
the  danger  of  a  complete  shut-down  of 
the  university  after  March  15,  through 
lack  of  funds,  and  the  following  reso- 
lutions were  adopted  by  the  Tulsa  Sec- 
tion of  the  A.  I.  M.  E.  at  its  annual 
meeting  on  Feb.  25,  1921: 

Be  it  resolved  that  the  Tulsa.  Okla..  Sec- 
tion of  the  American  Institute  of  Mining 
and  MetallurKical  Knglneers  urge  upon  the 
members  of  the  State  Legrislature  of  Okla- 
homa non-partisan  and  non-political  con- 
sideration of  the  deficiency  appropriation 
bill,  and  further  urge  its  prompt  passage, 
so  that  no  disiredlt  may  be  brought  upon 
Oklahoma   or    its    legislative    bodies. 

Be  is  further  resolved  to  urge  upon  the 
members  of  the  State  JjCglslature  the  Im- 
portance of  and  necessity  for  increasing 
the  appropriation  for  malntenanc«>  of  the 
university,  both  as  to  current  expenses  and 
additional  buildings,  during  the  ensuing 
year,  in  proportion  to  the  increase  in  en- 
rollment, .so  that  the  progress  of  the  unl- 
versitv  may  not  be  impeded  and  that  it 
mav  not  lose  its  prestige  and  standing 
among  the  universities  of  this  country. 

At  the  same  meeting  the  section 
elected  officers. 


.Mining  and  Metallurgical  Society 
Defines  Anew  Its  I'urpose 

The  council  of  the  Mining  and  Metal- 
lurgical Society  of  America,  to  make 
clear  its  purpose  and  its  field,  has 
adopted  the  following 

DK-I.AHATION     of     I'lRl-OSK 

The  puriMine  of  the  Mining  and  Metal- 
liirgiful  Society  of  America  is.  primarily,  to 
dlsouH*.  illKent.  and  take  formal  action  by 
riferendum  of  all  its  members  upon  those 
bniiid  prinrlples  and  questions  whiih  nffeot 
111.'  mining  fmlustry,  ami  whirh  rnnnot  be. 
nr  are  not,  covered  by  other  organlxntions  ; 
.ind  Ihi'n  to  put  Into  operation,  so  far  oti 
tKisNible.  Its  cnnclusionn. 

It  exehKles  from  ronsldernllon  tech- 
nology, methods,  detail,  and  special  inter- 
■  sls.  In  ordi'r  the  mure  e(Ti'rllvely  to  ron- 
I  Kntrnle  Us  allention  mimiii  iIii.  fimdamentnl 
prlnelplrs  and  problems  affecting  the  Indus- 
iry.  such  as  lalM>r  relations,  Ipgislntlon. 
economics,  and  education,  with  which  II 
inny   ••«•  competent    to  deal. 


Committee  on  Elimination  of 

Waste  States  Its  Purpose 

and  Methods 

A  recent  statement  from  L.  W.  Wal- 
lace, executive  secretary  of  the  Amer- 
ican Engineering  Council,  explains  the 
origin,  purposes,  and  plans  of  the 
council's  "Committee  on  the  Elimination 
of  Waste  From  Industry,"  suggested 
and  appointed  by  Herbert  Hoover  last 
month.  Mr.  Hoover,  with  the  approval 
of  the  council,  picked  the  following  as 
members  of  the  committee:  J.  Parke 
Channing.  of  New  York  City;  Ira  N. 
Hollis,  of  Worcester,  Mass.;  L.  W. 
Wallace,  of  Baltimore.  Md.;  H.  R.  V. 
Scheel,  of  Passaic,  N.  J.;  L.  P.  Alford. 
of  New  York  City;  George  D.  Babcock, 
of  Peoria,  111.;  F.  G.  Cobum,  of  the 
Bethlehem  Shipbuilding  Co.;  Morris  L. 
Cooke,  of  Philadelphia,  Pa.;  Harrington 
Emerson,  of  New  York  City;  E.  E. 
Hunt,  former  labor  investigator  for  the 
Clothing  Manufacturers'  Association; 
C.  E.  Knoeppel,  of  New  York  City;  Rob- 
ert Linton,  of  Montana;  Fred  J.Miller. 
J.  H.  Williams,  Robert  B.  Wolf,  and  Mr. 
Hoover  himself.  His  aim  was  to  secure 
men  of  broad  experience,  of  clear  con- 
cepts, of  unbiased  attitude  toward  labor 
problems,  and  representative  of  man- 
agerial, consultant,  educational,  and 
editorial  activities,  as  well  as  having 
widely  distributed  and  varied  industrial 
contacts. 

At  its  organization  meeting  in  Janu- 
ary this  committee  outlined  its  purpose 
as  being  (1)  to  determine  the  causes 
of  labor,  material,  and  equipment  waste 
in  industry,  (2)  to  determine  as  far  as 
possible  the  extent  of  the  waste  arising 
through  each  major  cause,  (3)  to  sug- 
gest means  of  removing  the  cause  for 
such  waste. 

It  is  the  object  of  the  committee  to 
attain  this  purpose  by  studying  the 
organization,  the  engineering  features, 
the  production  control  and  cost  control, 
the  physical  factors  characteristic  of 
ten  representative  industries  mentioned 
in  a  previous  issue  of  the  Journal. 
From  three  to  ten  plants  of  each  in- 
dustry are  being  visited  by  an  experi- 
enced engineer.  By  the  aid  of  a  care- 
fully prepared  list  of  questions  with 
which  he  has  been  provided,  the  field 
worker  will  secure  the  information  de- 
sired by  the  committee.  This  will  he 
supplemented  by  authoritative  data  in 
existing  reports   from   reliable   sources. 

A  small  headquarters  staff  plans  and 
directs  the  field  investigations,  which 
arc  to  be  conducted  by  selected  engi- 
neering firms.  The  latter  nrc  tloi"-  the 
work  at  actual  cost.     Thi'  ■  "^ 

staff  will  ultimately  conn  ■  i 

and  write  the  final  rcp'^''  •' 

be  reviewed  by  the  conimitUv  ai-  a 
whole.  Every  care  will  be  taken  to 
secure  authentic  quantitative  data  and 
to  avoid  a  biased  report. 
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MEN  You  SHOULD 
KNOW  ABOUT 


J.  B.  Tyrrell,  of  Toronto,  Ont.,  is  do- 
ing professional  work  in  the  vicinity  of 
Calgary,  Alberta. 

F.  W.  McNair,  president  of  the 
Michigan  College  of  Mines,  was  a  re- 
cent visitor  on  the  Mesabi  Range. 

Walter  E.  Gaby,  geologist,  is  with 
the  Santa  Gertrudis  Co.,  Ltd.,  at 
Pachuca,   Hidalgo,   Mexico. 

Frank  M.  Warren,  mining  engineer, 
of  the  Pine  Land  Co.,  Minneapolis, 
Minn.,  spent  the  week  in  New  York 
City. 

F.  R.  Wadleigh  has  been  appointed 
assistant  to  the  president  of  the  Tuttle 
Corporation,  15  Broad  St.,  New  York 
City. 

H.  B.  Lee,  of  the  Mutual  Chemical 
Co.,  has  left  Quebec  for  Florida,  where 
he  will  conduct  operations  for  his  own 
company. 

William  T.  Curley,  formerly  with  the 
Oliver  Iron  Mining  Co.,  sailed  for  Rio 
Janeiro,  Brazil,  the  last  week  in  Feb- 
ruary. 

B.  M.  Con'klin,  of  Hibbing,  Minn., 
chief  engineer  of  the  Great  Northern 
Iron  Ore  Properties,  has  returned  from 
a  trip  to  New  Orleans,  La. 

Ralph  Arnold,  consulting  geologist, 
sailed  for  London  on  March  12.  He 
expects  to  return  to  the  United  States 
before  the  end  of  the  month. 

Charles  Dubuc  has  resigned  his  posi- 
tion as  engineer  of  the  Consolidated 
Asbestos  Co.,  in  Quebec,  to  take  up  pri- 
vate practice  at  Sherbrooke,  Que. 

Sherwood  Aldrich,  president  of  the 
Ray  Consolidated  Copper  Co.,  is  travel- 
ing in  Japan.  He  will  visit  China  and 
the  Philippines  before  returning  to  the 
United  States. 

W.  P.  Chinn,  assistant  general  man- 
ager for  Pickands,  Mather  &  Co., 
Duluth,  Minh.,  went  to  Birmingham, 
Ala.,  on  March  2.  He  will  visit  New 
Orleans  and  other  Southern  points 
before  returning. 

Vernon  Claypool,  mining  engineer  for 
the  Oliver  Iron  Mining  Co.,  in  the  Cole- 
raine,  Minn.,  district,  has  been  pro- 
moted to  succeed  William  Curley  as 
a.ssistant  superintendent  in  the  Chis- 
holm  district  for  the  Oliver  Iron  Mining 
Co. 

Edward  Thornton,  who  was  for  many 
year.s  with  the  American  Smelting  & 
Refining  Co.,  first  in  the  exploration 
department  and  later  in  the  operating 
branch,  was  in  New  York  City  recently. 
He  is  opening  a  consulting  office  in 
Lo.s  Angele.<i,  Cal.,  and  will  specialize 
in   operating   problems. 

W.  H.  Crago,  in  charge  of  mining  en- 
gineering and  exploration  for  the  Union 
Miniere  du  Haul  Katanga,  is  visiting  in 
Duluth,  Minn.,  after  an  absence  of  three 
years  in  the  Belgian  Congo,  Africa.  Mr. 
Crago  was  formerly  assistant  to  John 
Uno  Sebenius,  general  mining  engineer 
for  the  Oliver  Iron  Mining  Co. 


R.  A.  Cattell,  petroleum  engineer,  will 
investigate  and  report  to  Louisiana  the 
actual  conditions  in  the  gas  fields  of 
that  state.  The  work  is  being  done  by 
the  U.  S.  Bureau  of  Mines  at  the  re- 
quest of  Governor  John  M.  Parker,  and 
under  the  direction  of  H.  W.  Bell,  engi- 
neer in  charge  of  the  bureau's  field 
office  at  Dallas,   Tex. 

Carl  I.  Lausen,  geologist  with  the 
Moctezuma  Copper  Co.,  Nacozari, 
Mexico,  has  resigned  to  accept  the  posi- 
tion of  geologist  with  the  Arizona  Bu- 
reau of  Mines  at  Tucson,  Ariz.  Mr. 
Lausen,  who  is  a  graduate  of  the  Uni- 
versity of  California,  was  with  the 
Old  Dominion  Co.,  Globe,  Ariz.,  for 
nearly  three  years  before  going  to 
Nacozari. 


L.  W.  Wallace,  executive  secretary  of 
American  Engineering  Council,  was  in 
Washington  recently  on  matters  con- 
cerning the  work  of  the  Committee  on 
the  Elimination  of  Waste  in  Industries. 

Henry  C.  Morris,  mining  engineer, 
was  in  New  York  City  for  a  brief  visit 
the  middle  of  last  week.  Mr.  Morris 
was  on  the  staff  of  the  U.  S.  Bureau  of 
Mines  during  the  Great  War,  being  de- 
tailed for  special  service  with  the 
Economic  Liaison  Committee  of  the 
State  Department.  He  also  acted  as 
chairman  of  the  subcommittee  on  min- 
eral  industries. 

Arthur  Clark  Terrill,  mining  engi- 
neer and  geologist,  formerly  with  the 
Kansas  State  Geological  Survey,  Bax- 
ter Springs,  Kan.,  and  head  of  the  de- 
partment of  mining  engineering  at  the 
University  of  Kansas  from  191.')  to  1919, 
is  now  in  Tientsin,  China,  where  he 
is  serving  as  professor  of  mining  in 
Pei  Yang  University.  Professor  Ter- 
rill became  superintendent  of  the  Doc- 
tor .Jack  Pot  mine  at  Cripple  Creek, 
Col.,  soon  after  he  was  graduated  from 
the  Colorado  School  of  Mines,  in  1905, 
and  in  1906  went  from  that  position  to 
the  University  of  Oregon,  where  he 
was  in  charge  of  the  department  of 
mining  from  190G  to  1908.  The  next 
year  he  held  a  similar  position  at  the 
University  of  Idaho.  After  some  years 
spent  in  private  practice,  Professor  Ter- 
rill enrolled  as  a  student  at  Columbia 
University,  which  gave  him  the  degree 


of  A.M.  in  geology  in  1914.  In  1915  he 
helped  prepare  and  was  in  charge  of  the 
New  York  State  mining  exhibit  in  the 
Palace  of  Mines  of  the  Panama-Pacific 
Exposition  at  San  Francisco.  Professor 
Terrill  is  a  member  of  A.  I.  M.  E.  and 
of  several  other  societies. 


SOCIETY  MEETINGS 
ANNOUNCED 


The     National     Petroleum     Congress 

meets  at  Kansas  Citv,  Mo.,  March 
22  to  25. 

The  Tulsa,  Okla.,  Section  of  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers  holds  its  next 
monthly   meeting   on   March   25. 

New  Yoi'k  Section  of  Mining  and 
Metallurgical  Society  of  America  will 
hold  its  next  meeting  the  evening  of 
March  24  at  Columbia  University  Club. 
Following  an  informal  dinner,  R.  C. 
Allen  will  talk   on  "Mine  Taxation." 


Theodore  M.  Daulton,  foiTnerly  in 
charge  of  hydraulic  placer  operations 
at  Atlin,  B.  C,  died  at  Seattle,  Wash., 
on  March  6,  at  the  age  of  sixty.  He  was 
a  member  of  the  Canadian  Institute 
of  Mining  Engineers  and  at  one  time 
was  a  member  of  the  City  Council  of 
■  Seattle. 

John  Westerdahl,  superintendent  of 
the  Tintic  Standard  mine  at  Eureka, 
Utah,  was  shot  and  killed  on  the  night 
of  March  9  by  Mexicans  who  were 
robbing  the  Tintic  Standard  store.  Mr. 
Westerdahl  entered  the  store  just  as 
the  hold-up  was  being  staged,  and 
thought  the  whole  matter  a  joke.  When 
told  to  stand  against  the  wall  and 
hold  his  hands  up  he  advanced  laugh- 
ingly toward  the  bandits,  of  whom 
there  were  four,  and  was  shot  dead. 
Mr.  Westerdahl  had  been  interested  in 
mining  in  this  section  for  many  years, 
rising  gradually  from  the  position  of 
a  common  miner  to  that  of  superin- 
tendent. Another  man  was  killed  at 
the  same  time  and  the  proprietor  of 
the  store  and  a  miner  were  severely 
wounded. 

Dwight  B.  Huntley  died  in  Oakland, 
Cal.,  on  March  7,  1921.  He  was  one  of 
the  older  gradutes  of  the  University  of 
California,  class  of  1875,  and  a  member 
of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers  since  1892. 
Mr.  Huntley  was  a  man  of  broad  ac- 
quaintance, best  known  to  many  of  the 
older  members  of  the  Institute.  He 
carried  out  his  professional  work  in 
the  Western  states  and  in  Mexico  and 
other  foreign  countries.  From  190;}  to 
1900  he  was  in  Rhodesia  in  charge  of 
gold  properties.  In  1909  and  1910  he 
was  professor  of  mining  engineering  at 
the  University  of  Nevada,  and  a  few 
years  later  again  served  in  the  same 
capacity  at  that  university. 
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The  Mining  News 
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emanating  from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 

Leading  Events 


High  Royalties  Restrain  Operators 

in  Joplin  District 
Question    Comes    Up    in    Considering 
Extension  of  Leases  for  Indian- 
Owned  Land 

Renewal  of  interest  in  the  question 
as  to  the  extension  of  leases  for  Indian- 
owned  lands  in  the  .Joplin-Miami  dis- 
trict has  been  recorded  recently  as  the 
result  of  consideration  of  the  question 
at  Washington.  Two  of  the  larger 
companies  in  this  field  are  asking  for 
an  extension  of  the  leases  for  twenty- 
five  years,  or  "so  long  as  zinc  and  lead 
are  found  in  paying  quantities."  It  is 
understood  they  are  asking  renewal  at 
the  former  royalty  charge,  which  netted 
the  incompetent  Indian  owners  !i  per 
cent,  with  the  tacit  understanding  that 
they  are  to  renew  subleases  to  actual 
operators  at  15  per  cent.  Although 
there  is  little  open  opposition  to  this 
proposal,  general  opposition  is  rumored, 
and  a  few  companies  have  come  out 
openly  and  are  asking  that  the  Depart- 
ment of  the  Interior  establish  a  maxi- 
mum royalty  on  the  lands  of  10  per 
cent.  They  argue  this  will  be  better 
for  the  Indian  land  owners,  and  that 
it  will  particularly  be  a  help  to  the 
zinc  mining  industry  in  this  field,  which 
just  now  is  at  a  low  ebb.  It  is  de- 
clared that  some  mines  now  shut  down 
could  be  operating  and  be  giving  em- 
ployment to  hundreds  of  miners  now 
out  of  work  if  a  maximum  royalty  of 
10  per  cent  were  established.  As  it  is, 
royalties  in  some  cases  are  as  high  as 
2.5  per  cent,  and  the  average  probably 
is  around  17  per  cent.  Several  of  the 
holders  of  original  leases  have  made 
hundreds  of  thousands  of  dollars  of 
"velvet"  out  of  the  pyramided  royalties. 


I.  (".  (".  Freight  Ka(o  Mcarin;; 
Postponed  Indefinitely 

The  hearing  before  the  Interstate 
Commerce  Commission  on  Lake  Supe- 
rior ore  freights,  set  for  March  12  at 
Chicago,  has  been  indefinitely  post- 
poned by  the  commission.  Eighty-seven 
iron  mining  companies  in  Michigiin, 
Minnesota  and  Wisconsin  have  re- 
quested the  commission  to  inve.stignle 
the  rate  schedules  from  .hine  25,  191H, 
to  date,  anrl  to  fix  such  n  new  rate  iis 
will  net  the  carriers  0  per  cent  uimn 
the  value  of  the  property  utilized  in 
ore  hauling. 

The  commission  has  declined  to  sus- 
pend the  increase  of  10c.  per  ton  for 
mine  to-dock  haul  and  .V.  pi>r  ton  dock 


WEEKLY  RESUME 
.-1  report  has  been  made  oh  smelter 
smoke  conditions  in  the  Salt  Lake 
Valley  by  the  conunission  headed  by 
Prof.  R.  E.  Sicain,  under  whose  su- 
pervision operations  have  been  con- 
ducted at  the  Murray  and  Midvale 
plants  ever  since  Judge  Johiison  ren- 
dered his  decision  a  year  ago.  Wage 
cuts  have  recently  been  announced 
by  the  tivo  plants  mentioned.  From 
the  iron  ranges  of  Michigan  and  Min- 
nesota reports  of  either  curtailment 
or  suspension  by  iron  ore  operators 
continue  to  be  received.  The  Oliver 
Iron  Mining  Co.  continues  its  wage 
schedule  unchanged.  The  freight  rate 
hearing  affecting  Lake  Superior  ore 
carriers  and  shippers,  that  was  to 
have  been  held  by  the  Interstate 
Commerce  Commission  at  Chicago  on 
March  15,  has  been  indefinitely  post- 
poned. At  Spokane  the  Talbot  suit 
against  the  Xorthtccst  Magnesitc  Co. 
has  been  settled  out  of  court.  At 
Wallace,  Idaho,  the  Hecla  Mining  Co. 
has  made  its  annual  report,  inci- 
dentally giving  the  terms  of  the  set- 
tlement of  the  suit  brought  against 
it  by  the  Federal  Mining  <{  Smelting 
Co.  In  Ontario  numerous  events  are 
chronicled:  The  Moore  Filter  Co.  has 
sued  the  Xipissing  company  for  filter 
patent  infringement.  The  Mining 
Corporation  of  Canada  has  shut  down 
at  Cobalt,  and  the  Hollinger,  at  Por- 
cupine, is  suing  a  potver  company 
for  damages. 

In  Washington  it  is  said  that  an  ef- 
fort may  be  made  to  revive  the  Paync- 
Aldrieh  tariff  act  at  the  extra  session. 
The  war-time  crplosivrs  regulation 
act  is  declared  to  be  inoperative  and 
all  lirouirs  are  declared  cancelled. 
H.  Foster  Hain  Is  to  be  renominated 
as  Director  of  the  V.  .<?.  Hiir>'rni  of 
Mines. 


charge  put  into  effect  by  six  of  the 
lailroails  handling  ore  from  the  Michi- 
gan and  Wisconsin  ranges,  despite  the 
appeal  of  thirty-six  independent  ore 
producers  in  these  districts. 


Murray  and  .Midvale  Smelters 
.\nnounce  Wajte  Cut 

The  smelter  of  the  .A.  S.  &  R.  Co.  at 
Murray,  Utah,  and  the  Unite<l  States 
company's  plant  at  Midvale  have  an- 
nounced a  wagi-  reduction  of  2r)c.  per 
day  for  unskilled  labor  and  OOc.  for 
skilled  on  account  of  decreased  living 
costs  and  lessened  ore  receipts.  Neither 
smellers  are  operating  nt  capacity,  an<l 
it  in  possible  that  working  forces  may 
be  reduced.  The  new  wage  scale  be- 
canu'  I'lTertive   March   \h. 


Swain  Reports  on  Smelter  Smoke 
in  Salt  Lake  Valley 

Field    Conditions    About    Murray    and 

Midvale   Plants   Described  —  Safe 

Operating  Conditions  Discussed 

The  smelter-smoke  commission  headed 
by  Prof.  R.  E.  Swain,  of  Leland  Stan- 
ford University,  under  whose  observa- 
tion operations  at  the  Murray  and  Mid- 
vale smelters  in  the  Salt  Lake  Valley, 
Utah,  have  been  conducted  ever  since 
Federal  Judge  Johnson  decided  a  smoke 
suit  against  the  A.  S.  &  R.  and  U.  S. 
Smelting,  Refining  &  Mining  companies 
in  February,  1920,  has  presented  an  ex- 
haustive report  after  its  year  of  re- 
search. Under  the  decision  the  two 
smelters  were  allowed  to  continue  oper- 
ations under  certain  conditions  and 
under  the  observation  of  Prof.  Swain's 
staff. 

Pi-of.  Swain,  as  commissioner,  was  to 
report  his  findings  to  the  judge  after 
one  year.  On  this  report  was  to  be 
based  a  permanent  stipulation  as  to 
methods  of  smelter  operation  that  would 
avoid  nuisance  or  damage  in  the  neigh- 
boring disti'icts.  A  brief  summary  of 
the  conclusions  in  this  report  follows: 

The  evidence  appears  to  be  conclusive 
that  the  plant  of  the  A.  S.  &  R.  Co.  at 
Murray  was  not  at  any  time  during  the 
period  of  investigation  an  agent  of 
injury  to  crops  or  vegetation  of  any 
kind,  or  the  cause  of  personal  discom- 
fort or  ill-health  to  the  residents  of  the 
district.  No  determination  made  on  the 
air  of  this  district  showed  an  hourly 
average  of  more  than  one  part  of  sul- 
phur dioxide  per  million.  Furthermore 
out  of  .'),923  single  determinations  only 
nineteen  represented  a  concentration  of 
three  parts  or  more  per  million  and  only 
one  a  concentration  of  six  per  million. 
The  highest  concentration  ever  found 
in  this  district  was  7.6  parts  per  million. 
These  higher  readings  evidently  repre- 
sent niomentjiry  "puffs"  of  smoke.  The 
contamination  of  the  air  in  the  immedi- 
ate neighborhood  of  the  plant  through 
leakage  of  SO.  from  furnaces  and  flue 
systems  is  relatively  light.  Both  plant* 
employ  the  Dwight-I.loyd  ami  the 
Wedge  type  of  roasting  furnaces.  The 
amount  of  leakage  from  these  furnaces 
is  small,  owing  to  their  construction 
and  to  the  good  draft  inaintjiined,  and 
the  products  of  combustion  are  swept 
awav  under  induced  draft  into  the  mam 
flue  "system.  The  blast  fmn:...  '.ni.l.l- 
ing  at  each  jdant  is  well  •  .  ■  I 

points  where  objection.il'  ■  -- 

ucts    may   escape    are    he    .  • 'le 

emanations  are  swept  out  iiUo  ih.  ven- 
tilating flue. 

The  results  of  the  filtration  fcsU  at 
the  Murray  plant  point  to  nn  average 
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daily  loss  from  roasting  operations 
through  the  455-ft.  stack  of  approxi- 
mately 90  lb.  of  lead  and  120  lb.  of 
arsenic.  These  figures  are  probably 
fairly  representative  of  the  efficiency 
of  the  Cottrell  process  of  electrical  pre- 
cipitation, with  only  two  units  in  opera- 
tion at  one  time.  There  is  no  evidence 
that  the  above  losses  of  lead  and  arsenic 
are  objectionable. 

Conditions  at  Midvale 

The  results  of  the  investigation  lead 
to  the  unavoidable  judgment  that  the 
Midvale  plant  has  been  at  times  during 
the  past  season,  and  under  present  con- 
ditions and  methods  of  operation  may 
continue  to  be,  an  agent  of  injury  to 
the  vegetation  of  the  neighboring  dis- 
trict. The  conclusions  reached  by  Dr. 
Pool  are  clear  on  this  point.  The 
"burns"  reported  by  him  in  the  Chris- 
tensen,  Lemich,  Turner  and  Norvich 
cases  were  called  to  my  attention  by 
Dr.  Pool  and  gone  over  carefully  by  us 
together.  Thus  in  these  cases  my  con- 
fidence in  his  judgment  is  supplemented 
by  my  own  observations. 

The  work  done  by  the  chemists  on  the 
Midvale  smoke  stream  also  is  indicative 
of  a  dangerous  condition.  Out  of  the 
4,311  single  determinations  of  sulphur 
dioxide  made  during  the  growing  sea- 
son, there  was  an  average  concentration 
of  0.49  part  per  million.  There  were 
twenty-eight  determinations  of  6  parts 
or  more  per  million,  the  highest  single 
determination  made  being  19.4  parts. 
There  were  four  determinations  over  10 
parts  per  million;  153  over  3  parts  per 
million;  and  438  over  1  part  per  million. 
The  highest  hourly  average  recorded 
was  2.78  parts  per  million,  there  being 
thirty-four  hourly  averages  over  1  part 
per  million. 

It  cannot  be  denied  that  the  more 
sensitive  crops  cannot,  under  weather 
conditions  favorable  to  sulphur  dioxide 
action,  endure  such  concentrations  as 
have  been  found  in  this  field.  On  the 
other  hand,  the  results  hardly  justify 
the  finding  that  the  sulphur  dioxide  in 
the  gas  stream  from  the  Midvale  plant 
is  the  cause  of  actual  discomfort  to  the 
residents  of  the  district.  There  were 
momentary  concentrations  sufficient  to 
cause  coughing  and  local  irritation,  but 
only  four  determinations  in  all  the  time 
spent  in  the  gas  stream  making  tests 
were  above  10  parts. 

All  results  on  filtration  tests  at  the 
Midvale  plant  point  to  the  efficient  oper- 
ation of  the  baghouse  units  through 
which  all  flue  gases  are  passed.  The 
average  daily  loss  in  lead  and  arsenic  is 
certainly  too  small  to  be  a  source  of  any 
possible  injury  to  the  animal  life  of  the 
district. 

Remedial  Steps 

It  is  my  belief  that  steps  should  be 
taken  by  the  United  States  Smelting, 
Refining  &  Mining  Co.  as  soon  as  possi- 
ble to  imnrpve  the  situation  in  regard 
to  atmospheric  coIiCCH^.'!'''^'""^  °*  •"*"'" 
phur  dioxide  during  the  sea.^C"  °*  P^&nt 
growth.  The  best  means  for'aT'^'"^- 
plishing  this  end,  in  my  opinion,  lies  •'" 
increasmg  the  temperature  of  the" 
roaster  gases  before  their  discharge 
into  the  air.  No  measure  approaches 
this  one  in  relieving  an  unfavorable 
field  condition.  I  believe  that  a  solution 
of  the  matter  at  the  Midvale  plant  may 
be  found  without  going  to  the  expense 
of  the  suggested  erection  of  a  450-ft 
stack  in  addition  to  heating  the  gases 

It  iH  my  firm  opinion  that  if  the 
Murray  plant  Is  continued  undor  skill- 
ful management,  if  attention  is  paid  to 


keeping  the  baghouse  and  the  Cottrell 
plant  at  their  highest  practical  effici- 
ency, and  if  the  general  operating  con- 
ditions which  prevailed  during  1920  are 
maintained,  the  plant  will  be  able  to 
operate  hereafter  without  being  an 
agent  of  injury  to  its  neighbors.  But 
the  fact  should  not  be  overlooked  that 
the  very  favorable  record  of  the  past 
year  is  in  all  probability  due  to  a  num- 
ber of  important  contributing  factors, 
most  of  which  fortunately  involve  no 
more  than  the  continued  intelligent  and 
consistent  use  of  operative  measures 
which  are  already  at  hand  and  a  part  of 
the  routine  normal  operation  of  the 
plant.    These  are: 

1.  The  bag-filtration  of  the  blast- 
furnace gases. 

2.  The  electrical  precipitation  of 
roaster  dusts  and  other  suspended  solids 
by  means  of  the  Cottrell  installation, 
two  of  the  three  units  of  which  have 
been  in  regular  operation. 

3.  The  discharge  of  the  roaster 
gases,  which  carry  the  highest  concen- 
trations of  sulphur  dioxide,  at  a  temper- 
ature high  above  that  of  the  outside 
air.  During  the  dormant  season  for 
plants  the  temperature  of  these  roaster 
gases  was  increased,  and  incidentally 
their  volume  as  well,  by  the  delivery  of 
the  boiler  gases  from  a  neighboring 
power  house  directly  into  the  main  exit 
stack.  During  the  season  of  plant 
growth  the  gases  were  heated  by  means 
of  coal  furnaces  near  the  base  of  the 
stack. 

4.  The  discharge  of  the  gases  from 
roasting  operations  from  a  high  stack 
at  a  point  approximately  455  ft.  above 
the  ground  level. 

5.  A  maximum  daily  elimination  of 
sulphur  from  roasting  operations 
amounting  to  about  100  tons.  It  can 
scarcely  be  denied  that  this  plant  is  a 
potential  agent  of  injury.  Allow  the 
filtration  bags  to  deteriorate,  reduce  the 
voltage  in  the  Cottrell  plant,  neglect  the 
measures  which  have  to  do  with  main- 
taining a  relatively  high  temperature 
in  the  exit  gases,  and  a  discharge  of 
lead  and  arsenic  in  objectionable 
amounts  or  of  sulphur  dioxide  under 
conditions  of  concentration  and  temper- 
ature which  could  give  rise  to  serious 
injury  to  crops  might  easily  result. 

At  once  the  question  arises  of  what 
reasonable  guarantees  should  be  ex- 
acted, or  what  operating  restrictions 
or  other  .stipulations  imposed  to  insure 
the  indefinite  continuance  of  safe  opera- 
tion. At  first  thought  it  would  not  ap- 
pear unreasonable,  with  a  plan  of  plant 
operation  of  proved  safety  before  us, 
to  make  this  the  basis  of  future  opera- 
tion. This  should  at  once  give  ade- 
quate protection  to  the  residents  of  this 
community,  but  it  has  several  serious 
objections.  In  the  first  place,  as  has 
been  pointed  out,  there  are  many  phases 
of  plant  operation  involved  as  contri- 
buting factors  to  the  present  conditions 
of  immunity  from  damage.  These  are 
not  so  much  independent  as  they  are 
interdependent. 

Thus  it  is  no  longer  wholly  logical, 
as  a  single  measure  of  protection,  to 
place  a  restriction  on  the  amount  of  sul- 
phur eliminated  or  the  tonnage  of  ore 
'".asted  when  it  is  knowm  that  by  a  suit- 
''?''!  change  in  one  or  more  other 
ablij^^g^  such  as  the  temperature  of  the 
fact'  -ases,  double  that  amount  might 
^^'''  .  >iinated  with  even  greater  assur- 
oe  elii.,f  immunity  from  trouble.  Ac- 
ance  o.jy^  \f  stipulations  are  drawn  up 
cording  Vg  ij^g  „f  plant  operation,  they 
along  tl  ^]  not  with  one  but  with  a  num- 
must  (le^  actors  and  to  that  extent  be 
ber  of  f 


more  or  less  complicated.  There  is 
another  objection  to  this  proposal  which 
is  more  serious.  These  are  days  of  in- 
dustrial progress  based  largely  upon  a 
new  relation  between  science  and  indus- 
try. Rule-of-thumb  methods  are  yield- 
ing to  more  intelligent  and  progressive 
direction.  A  set  of  stipulations  deal- 
ing with  plant  operation,  such  as  men- 
tioned above,  are  at  once  a  barrier  to 
progress.  Until  changed,  they  may  be 
just  as  effective  in  preventing  the  intro- 
duction of  improved  methods  of  opera- 
tion as  they  are  in  preventing  a  relapse 
into  a  condition  which  makes  it  a  men- 
ace to  the  community. 

Federal-Hecla  Settlement  Terms 
Given  in  Annual  Report 

In  his  annual  report  for  the  year 
1920  James  F.  McCarthy,  of  Wallace, 
Idaho,  general  manager  of  the  Hecla 
Mining  Co.,  states  regarding  the  apex 
litigation  involving  the  east  orebody: 
"We  have  made  a  settlement  with  the 
Federal  Mining  &  Smelting  Co.  of  the 
suit  for  possession  of  our  east  ore- 
body.  This  settlement  provided  for  the 
purchase  by  Hecla  Mining  Co.  of  the 
Tiger-Poorman  property  of  the  Fed- 
eral company,  which  adjoins  the  Hecla 
company's  ground,  including  the  Rus- 
sell lode  mining  claim,  which  claim  the 
Federal  company  asserted  contained  the 
apex  of  our  east  orebody.  It  also  in- 
cludes a  valuable  water  right  at  Burke, 
which  is  being  used  at  present  for  the 
generation  of  electric  power.  The  pur- 
chase of  this  property  is  subject  to  a 
lease  held  by  Marsh  Mines  Consoli- 
dated, which  expires  in  July,  1926.  In- 
cluded in  this  lease  is  the  Russell  claim. 
The  settlement  provides  for  the  pay- 
ment by  Hecla  Mining  Co.  to  Federal 
company  of  the  sum  of  $750,000,  part 
of  which  is  paid,  the  balance  to  be  paid" 
when  the  Federal  procures  from  the 
Marsh  company  a  cancellation  of  the- 
lease  and  a  release  from  all  claims  for 
alleged  trespass,  or  when  the  Hecla 
company  prevails  in  the  suit  which  the 
Marsh  company  still  maintains  as  an 
intervenor  in  the  suit  brought  by  the 
Federal  company.  Negotiations  be- 
tween Federal  and  Marsh  for  settle- 
ment of  Marsh  company's  claim  are 
now  in  progress." 

Oglebay,  Norton  &  Co.  To  Manage 
Richardson  Fleet 

The  largest  and  most  important 
transaction  effecting  the  Lake  ship- 
ping was  transacted  when  the  Richard- 
son fleet  of  boats  was  purchased  by  the 
Columbia  Steamship  Co.  The  Richard- 
son fleet  consists  of  eleven  steel  steam- 
ers being  operated  by  ten  steamship 
companies.  Under  the  new  ownership 
the  fleet  will  be  managed  by  Oglebay, 
Norton  &  Co.,  of  Cleveland,  with  John 
T.  Kelly  as  fleet  manager. 

The  officers  of  the  new  company  are 
as  follows:  Crispin  Oglebay,  presi- 
dent; D.  Z.  Norton,  vice-president;  R. 
N.  Case,  secretary;  John  T.  Kelly,  fleet 
manager.  The  directors  are  E.  W. 
Oglebay,  D.  Z.  Norton,  Crispin  Ogle- 
bay, Garrrston  Wade,  Isaac  Scott,  J. 
H."  Frantz,  Tracy  Paine,  W.  W.  White 
and  John  T.  Kelly. 
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Homestake  Mining  Co.  Breaks 

Ground  for  New  Mill  at  Lead 

Cvanide  and  Amalgamation  Plant  Will 

Have  120  Stamps  and  1,800 

Tons  Capacity 

The  Homestake  Mining  Co.,  of  Lead, 
S.  D.,  has  started  work  on  a  new  mill 
which  will  be  situated  east  of  the 
Ellison  hoist  and  on  the  south  slope, 
immediately  above  cyanide  mill  No.  1. 
A  large  force  of  men  is  employed  on 
the  excavation  work  and  it  is  expected 
that  the  new  plant  will  be  completed 
early  this  fall. 

The  general  dimensions  of  the  main 
building  of  this,  the  South  Mill,  as 
planned,  are  150  by  160  ft.;  the  classifi- 
cation annex  will  be  70  by  70  ft.  and  the 
slime  settling  annex  100  by  40  ft.  The 
general  metallurgical  scheme  involves 
stage    reduction,    amalgamation    after 


For  separating  the  slimes  from  the 
sand,  two  batteries  of  cones,  eight  of 
them  10  ft.  in  diameter  and  eight  7  ft. 
in  diameter,  will  be  installed.  The 
slimes  overflowing  the  cones  will  pass 
to  two  tanks  32  ft.  in  diameter  and  20 
ft.  deep  and  equipped  with  three-com- 
partment Dorr  thickeners,  for  slime 
thickening  and  water  reclamation. 

The  capacity  of  the  new  plant  will 
be  1,800  tons  daily  and  it  has  been  so 
designed  that  additional  units  can  be 
added  from  time  to  time  to  make  it 
possible  to  increase  the  daily  tonnage. 

Talbot's  Suit  Against  Northwest 
Magnesite  Co.  Dropped 

Litigation  in  which  R.  S.  Talbot,  a 
minority  stockholder  of  the  Northwest 
Magnesite  Co.,  of  Chewelah,  Wash., 
sued  to  force  a  distribution  of  dividends 
by  the  Northwest  company,  was  dropped 


Can't  Reopen  Compensation  Case 
After  Release  Is  Signed 

Utah    State   Industrial    Commission    So 

Decides     in     Power     Company 

Employee's  Action 

In  regard  to  the  working  of  the 
Workmen's  Compensation  Act  in  Utah, 
when  an  employee  receiving  injury 
signs  a  release  upon  receiving  payment 
in  settlement,  the  case,  according  to  a 
recent  decision  of  the  state  industrial 
commission,  cannot  be  reopened.  This 
decision  was  made  in  answer  to  the 
petition  of  R.  S.  Gardner,  a  former  em- 
ployee of  the  Cedar  Electric  Co.  and 
the  Dixie  Power  Co.  Gardner,  who  was 
totally  incapacitated  from  Nov.  15, 
1918. "to  March  15,  1919,  by  injury  to 
his  hands  from  burns,  signed  a  release 
March  31.  1919,  upon  the  receipt  of 
$150. 


CYANIDE  MILL  NO.  1  OF  HOMESTAKE  MINING  CO..  LEAD.  S.  D.     CROSS  M.\RKS 
SITE  OK  NEW  PLANT  FOR  WHICH  GROUND  HAS  JUST  BEEN  BROKEN 


each  reduction  and  the  separation  of 
sand  from  slime  with  cyanide  treatment 
of  each  product  in  existing  plants. 

Preliminary  to  treatment,  the  ore 
will  be  run  through  the  crushers  and 
over  a  tramway  to  the  mill  bins.  It 
will  be  crushed  by  120  stamps  weighing 
1,550  lb.  each  and  then  discharged 
through  2-mesh  screens.  The  oversize 
from  the  stamps  will  then  pass  to  six 
5  by  10-ft.  Allis  ChnlnuTs  rod  mills 
with  individual  motor  drive  and  in 
closed  circuit  with  Dorr  classifiers.  The 
fine  sand  and  slime  from  the  stamps 
will  by-pass  these  machines  and  unite 
with   the  classifier  overflow. 

At  this  stage  the  ore  will  go  through 
an  amalgamation  process,  four  4i  by 
12-ft.  silver-pliitrcl  copper  jilatos  being 
provided  for  each  grinding  unit.  Suit- 
able olnssificrs  and  two  5  by  14-ft.  tuhi- 
mills  will  ho  used  to  control  the  final 
sizing  of  the  tailings  passing  front  thi' 
plant. 


by  the  Superior  Court  at  Spokane, 
when  it  was  announced  that  the  ques- 
tion had  been  satisfactorily  settled  out 
of  court.  Mr.  Talbot  was  the  original 
operator  in  the  Washington  magnesite 
area  and  later  sold  a  portion  of  his 
holdings  to  San  Francisco  interests  who 
organized   the  Northwest  company. 


Mining   Convention    for   F'ortland 
in  .\pril 

The  third  annual  International  Min- 
ing Convention  will  be  held  at  Port- 
land, Ore.,  April  5  to  9  inclusive.  The 
Municipal  Auditorium  has  been  secured 
for  the  occasion  and  will  provide  ex- 
tensive floor  space  for  the  various  ex- 
hibits. A  large  number  of  mining  men 
from  Canada  and  from  the  Western 
states  are  expected  to  be  present.  The 
first  session  of  the  International  Min- 
ing Convention  was  held  at  Vancouver. 
H.  C.  in  1919. 


Seek  To  Dissolve  Section  30 
Mining  Co. 

Five  of  the  principal  stockholders 
representing  a  majority  of  the  stock  of 
the  Section  Thirty  Mining  Co.  on  the 
Vermillion  Range  in  Minnesota  have 
petitioned  the  district  court  for  an  or- 
der dissolving  the  corporation.  The 
company  was  incorporated  in  1909  for 
almost  a  million  dollars  but  became  in- 
solvent in  1920  and  ceased  to  do  busi- 
ness after  turning  over  its  assets  and 
obligations  to  the  Section  Thirty  Mine. 
Inc.  The  men  who  have  petitioned  the 
court  include  George  A.  Sinclair,  presi- 
dent of  the  old  companv;  Alfred  Mcr- 
ritt;  A.  W.  Highfield  iui.l  G.'.t  -  n 
Sinclair. 

Rand's  Gold  Production 

The  gold  output  of  the  Rand,  in 
South  Africo,  in  February  was  558,000 
or..,  against  (>51.000  in  .Taiuiary. 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


May  Re-enact  Payne-AIdrich        To  Renominate  Bain  as  Director 
Tariff  as  Emergency  of  Bureau  of  Mines 

Advocates    of    Greater    Protection    for         H.  Foster  Bain  is  to  be  renominated 

Ores    and    Metals    View    Prospect         as    Director    of    the    bureau    of    Mines. 

with  Alarm;  Duties  Too  Low  As  this  is  written,  the  nomination  has 

■n7-i.i.   ii.     •             •              V,  u;i:*„  +v,„j-  not  gone  to  the  Senate,  but  it  is  under- 

With  the  increasing  probability  that  ^     j    ^i.   ^    -^   u       u                        j        j 

stop-gap   tariff   legislation   will   be    en-  ''°f    ^hat   it   has   been   approved    and 

acted  early  in  the  extra  session  of  Con-  ^^^    So   to    the    Senate    at   once.      Mr. 

gi-ess,    much    apprehension    is    felt    on  Bam   was   nommated   by   the   outgoing 

the  part  of  those  favoring  higher  tariffs  administration,  but  his  nomination  was 

on  metals  and  ores  that  these  items  will  not  confirmed  by  the  Senate.    President 

not  be  given  the  amount  of  protection  Harding  is  following  the  precedent  of 

COMPARISON  OF  DUTIES   OX  ORES  AND  METALS   IN   ACTS   OF    1909   AND   1913 
Metals  and  Ores  Act  of  1909  Act  of  1913 

Aluminum  in  crude  form 7c.  per  lb.  2c.  per  lb. 

Barium,  calcium,  magnesium  and  potassium 3c.  per  lb.  and  25  per 

cent  ad  val.  25  per  cent  ad  val. 

Antimony,  regulus  or  metal lie.  per  lb.  10  per  cent 

As  matte Ic.  per  lb.  10  per  cent 

Chrome • .  •  25  per  cent  1 5  per  cent 

Ferroohrome,  ferromolybdenum,  ferrophosphorus,  ferrotitan- 
iuni.  ferrotungsten,  ferrovanadium: 

Valued  at  $200  per  ton  or  less 25  per  cent  1 5  per  cent 

Valued  at  more  than  $200  per  ton 20  per  cent  1 5  per  cent 

Ferrosilicon : 

Containing  not  more  than  1 5  per  cent  of  silicon $5  per  ton  1  5  per  cent 

Containing  more  than  1 5  per  cent  of  silicon 20  per  cent  1 5  per  cent 

Copper,  plates  and  sheets 2Jc.  per  ton  5  per  cent 

In  strips 45  per  cent  5  per  cent 

Gold  leaf 35c.  per  1 00  leaves  35  per  cent 

Silver  leaf 10c.  per  100  leave  30  per  cent 

Lead-bearing  ore  of  all  kinds Uc.  per  lb.  

Lead-bearing  ores  containing  more  than  3  per  cent  lead J  c.  per  lb. 

Lead: 

BulUon 25c.  per  lb.  25  per  cent 

Pigs  and  bars 2*0.  per  lb.  25  per  cent 

In  sheets 2|c.  per  lb.  25  per  cent 

Metalhc  mineral  substances  in  crude  state 20  per  cent  1 0  per  cent 

Molybdenum 25  per  cent  1  5  per  cent 

Monazite  sand  and  thorite 4c.  per  lb.  25  per  cent 

Thorium 40  per  cent  25  per  cent 

Titanium 25  per  cent  1 5  per  cent 

Tungsten 25  per  cent  1 5  per  cent 

Nickel 6c.  per  lb.  1 0  per  cent 

Quicksilver 7c.  per  lb.  10  per  cent 

Zinc  ores; 

Containing  lesa  than  10  per  cent  of  zinc Free  1 0  per  cent 

Containing  1 0  and  le?  s  than  20  per  cent  of  zinc {c.  per  lb.  1 0  per  cent 

Containing  20  and  less  than  25  per  cent  of  zinc }c.  per  lb.  1 0  per  cent 

Containing  25  per  cent  or  more  of  zinc 1c.  per  lb.  1 0  per  cent 

Zinc: 

In  blocks  or  pigs He.  per  lb.  1 5  per  cent 

In  sheets Uc  per  lb.  1 5  per  cent 

Manganese  ore Free  Free 

Pyrites Free  Free 

Potash Free  Free 

Chromic  ore Free  Free 

Graphite Free  Free 

Spiegeleisen $2.50per  ton  Free 

CS'anide  of  potash 25  per  cent  Free 

Cyanide  of  soda 25  per  cent  Free 

Arsenic Free  Free 

Asbestos Free  Free 

Bauxite,  crude $1  per  ton  Free 

Iron  ore 1 5c.  per  ton  Free 

Magneaite,  crude Free  Free 

Uranium Free  Free 

that  they  desire.  The  probabilities  several  former  administrations  in  keep- 
seem  to  favor  the  re-enactment,  with  ing  the  technical  bureaus  of  the  Gov- 
some  revision,  of  the  tariff  act  of  1909,  ernment  out  of  politics. 

commonly  known  as  the  Payne-Aldrich  

Act     That  act  does  not  carry  sufficient-  ^^j.  jyiineral  Awards 
ly   high   duties   on   metals   and   ores   to 

meet    the    present    situation,    it    is    as-  Awards  totaling  $59,967.47  were  rec- 

serted.      An    effort    will    be    made    to  ommendcd  by  the  War  Minerals  Relief 

secure    the    revision    of    many    of    the  Commission     during    the    week     ended 

schedules  of  the  Payne-Aldrich  Act,  in  March  5.     An  award  of  .$.'-)2,22f>.8r)  was 

case    it    should    be   decided   to   re-enact  recommended    in    the   manganese   claim 

that  statute.     Owing  to  the  interest  in  of  the  Gloria  Mining  Co.     This  was  40 

this  question,  a  comparison  is  made  of  per  cent  of   the   amount  claimed.      An 

the   duty   on   the    principal    metals   and  award  of  $6,324.86  was  recommended  in 

ores    under    the    act    of    1909    (Payne-  the    chrome    claim    of    Frank    Carson. 

Aldrich)    and   the   act  of    1913    (Under-  This   was   69   per   cent   of    the    amount 

wood)  in  the  table  given  above.    Forty-  claimed.      In    the    light    of    additional 

five  metals  and  ores  are  included  in  this  evidence,   an    award    of    $1,416.76    was 

comparison.  recommended  in  A.  W.  Patton's  claim. 


Explosives  Regulation  Act 
Inoperative 

Superseded      by      Transportation      Act 

Recently  Passed — Penalties  Still 

in  Force 

Notice  has  been  given  by  F.  J. 
Bailey,  in  charge  of  explosives  regula- 
tions for  the  Bureau  of  Mines,  that 
the  recent  explosives  transportation 
act  supersedes  the  war-time  explosives 
regulation  act.  The  Bureau  was  charged 
with  the  administration  of  that  act. 
As  a  result  of  the  new  legislation,  all 
existing  explosives  licenses  are  can- 
celled as  of  March  3,  1921.  All  require- 
ments under  the  regulations  promul- 
gated by  the  Bureau  of  Mines,  under 
the  old  statute,  are  therefore  inopera- 
tive. Mr.  Bailey  calls  attention  to  the 
fact  that  no  exemption  from  prosecu- 
tion or  relief  from  punishment  for  any 
offense  committed  in  violation  of  the 
old  act  is  granted  by  the  enactment  of 
the  new  statute. 


Over 


1,000,000  for  Survey  and 
Bureau  Next  Year 

As  finally  approved  in  conference,  the 
U.  S.  Geological  Sm"vey  will  receive 
$1,614,340  for  its  work  during  the  next 
fiscal  year.  The  Bureau  of  Mines  ap- 
propriations total  $1,439,300.  The  prin- 
cipal subdivisions  of  the  appropriation 
of  the  Geological  Survey  are  as  follows: 
Topographic  sui-veys,  $330,000;  geologic 
surveys,  $352,000;  potash  research, 
$40,000;  mineral  resources,  $125,000; 
Alaskan  mineral  resources,  $75,000; 
water  supply  work,  $180,000;  geologic 
maps  (printing),  $140,000;  classification 
of  lands,  $300,000;  administrative  sal- 
aries $29,900. 

The  principal  subdivisions  of  the  ap- 
propriation of  the  Bureau  of  Mines  are 
as  follows:  Mine  accident  work,  $409,- 
065;  mineral  fuels,  $142,510;  mineral 
technology,  $125,000;  petroleum  work, 
$135,000;  mining  experiment  stations, 
$200,000;  and  leasing  operations,  $132,- 
000.  

Protection  Sought  for  Arsenic 
To  Aid  Nevada  Project 

The  Ways  and  Means  Committee  is 
being  urged  to  place  a  duty  on  arsenic. 
This  is  being  advocated  particularly  by 
those  interested  in  the  success  of  new 
developments  in  Nevada.  Extensive 
arsenic  deposits  have  been  opened  at 
Battle  Mountain  and  at  Beowall.  Cen- 
trally located  between  these  two  mines, 
a  2,0()0-lon  mill  has  been  erected  at 
Toulon,  on  the  Union  Pacific  railroad. 
This  mill  has  been  erected  at  a  cost  of 
$200,000  and  is  one  of  the  largest  of  its 
kind  in  the  world.  There  will  be  no 
product  other  than  arsenic.  The  output 
will  be  used  for  making  insecticides. 
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CANADA 

Ontario 

Mining    Corporation,    at    Cobalt,    Shuts 

Down  —  Labor  Arbitration  Board 

Granted  —  Flin    Flon    Option 

Expires   This   Month 

Toronto — Regarding   the   option   held 

on  the  Flin  Flon  property,  in  northern 

Manitoba,   it    is    said    that   the    Mining 

Corporation   of  Canada   is  ready  to  go 

ahead    with     the    deal,    but    that    the 

Thompson     interests     are     asking     for 

changes  in  view  of  the  condition  of  the 

metal   market.     The   option   expires   on 

the  last  of  this  month.     As  far  as  the 

Flin   Flon   owners   are   concerned,  it   is 

reported  that  if  a  substantial  payment 

were  made,  they  would  give  satisfactory 

terms   for   the    balance    of   the   money. 

According    to    the   original    option,    the 

whole  amount  is  payable  this  month. 

Cobalt — The  Minister  of  Labor  has 
granted  a  Board  of  Conciliation  and 
Arbitration  which  is  expected  to  begin 
sittings  in  Cobalt  immediately.  The 
opinion  has  been  expressed  that  no  mat- 
ter what  the  decision  of  the  board  may 
be,  the  operators  will  put  the  reduced 
wages  into  effect  as  soon  as  the  board 
has  reported  its  decision. 

Nipissing's  February  production  was 
valued  at  $124,391,  taking  silver  at 
54gc.  per  oz.,  and  bullion  from  Nipis- 
sing  and  customs  ore  was  shipped  of  an 
estimated  value  of  $234,374.  The  low- 
grade  mill  treated  6,289  tons  and  the 
refinery  shipped  401,111  oz.  of  bullion. 
The  Moore  Filter  Co.  has  entered 
an  action  at  Ottawa  against  the  Nipis- 
sing  Mines  for  $600,000,  alleging  in- 
fringement of  filter  patents. 

Owing  to  the  low  price  of  silver  and 
the  impossibility  of  operating  at  a  profit 
under  present  conditions,  the  Mining 
Corporation  has  shut  down  its  mine 
and  mill.  It  is  understood  that  the  ca- 
pacity of  the  mill  will  be  enlarged  to 
300  tons  per  day,  and  that  when  this 
is  completed,  in  about  three  months' 
time,  operations  will  be  resumed.  In 
the  meantime,  about  200  men  are 
thrown  out  of  employment.  Production 
during  the  last  year  was  about  1,800,- 
000  oz. 

Porcupine  —  The  Ilollinger  Consoli- 
dated has  started  an  action  against  the 
Northern  Canada  Power,  Ltd.,  for  dam- 
ages in  connection  with  the  power 
shortage,  but  it  is  unlikely  that  this 
step  will  be  followed  by  the  other  com- 
panies in  Porcupine.  The  Hollinger's 
.suit  is  based  on  an  original  agreement 
dating  back  to  the  lime  when  the  Ilol- 
linger sold  the  Sanily  Falls  plant  to  the 
Northern  Canada  Power,  Ltd.,  but  re- 
tained certain  rights  and  privileges  ex- 
clusively to  themselves.  It  is  cxpecli'd 
that  the  extri^niely  open  wint<'r  through 
out  northern  Ontario  will  supply  n  siif 
firient  volume  of  water  to  provide  a 
full  power  load  about  April   I. 

The    management    of    the    Heauniont 


Gold  Mines,  Ltd.,  formerly  the  North 
Davidson,  has  succeeded  in  having  the 
company's  stock  listed'in  Paris,  London, 
and  Amsterdam.  The  managers  of  this 
company  cannot  be  classed  among  the 
conservative  operators  of  the  camp,  as 
they  claim  that  this  non-producing 
property,  with  only  a  limited  amount 
of  underground  development,  ranks 
fourth  among  the  gold  mines  of  Ontario. 
This  property  may  be  a  prospect  of 
merit,  but  it  still  has  a  long  way  to  go 
before    being   classed    as    a   mine. 

It  is  understood  that  plans  are  being 
made  to  reopen  the  Murray-Mogridge. 
The  completion  of  the  payment  on  the 
property  and  the  acquiring  of  adjoining 
claims  practically  exhausted  the  treas- 
ury, but  it  is  understood  that  money  is 
being  raised. 

Kirkland  Lake— It  is  officially  stated 
that  the  time  for  starting  opera- 
tions at  the  Wright-Hargreaves  has 
been  fixed  for  May  1.  The  mill  is  in 
readiness  and  power  is  available,  but 
the  management  is  waiting  until  a 
steady  supply  of  the  latter  can  be  as- 
sured. 

Quebec 

Asbestos     Operations     Slowing     Down 

Following   Recent   Boom — Likewise 

Chrome 

By  W.  J.  WooLSEY 

Thetford  Mines  West  —  The  asbestos 
industry  appears  to  relax  after  the 
maximum  of  effort  during  the  last  year. 
No  apparent  change  has  occurred  in 
prices,  but  shipments  are  holding  off 
and  a  restriction  in  production  is  evi- 
dent in  several  quarters.  The  Bennett- 
Martin  mines,  at  Thetford  and  Cole- 
raine,  have  been  closed  since  Dec.  24. 
The  P^-aser  &  Asbestos  Mines,  Ltd.,  at 
East  Broughton,  have  likewise  shut 
down  until  spring.  The  newly  built 
plants  of  the  Harris  company  and  the 
Pare  &  Thivierge,  at  Coleraine,  and  the 
Berlin  plant,  at  Robertsonville,  will  not 
start  operation  until  spring.  The  Maple 
Leaf  Asbestos  Corporation  has  begun 
operation  of  its  new  plant  on  the  old 
Reed  property,  Thetford   Mines. 

Considerable  speculative  interest  is 
manifest  over  the  new  control  of  the 
Black  Lake  Asbestos  &  Chrome  Co.  by 
the  J.  A.  Jacobs  interests,  formerly  of 
the  Jacobs   Asbestos   Co. 

The  labor  contentions  of  last  fall 
have  become  quiti>  .settled,  resulting  in 
improved  organization  and  greater 
cfliciency. 

Chrome  operations  have  been  sus- 
pended in  the  Coloraine-Caribou  dis- 
trict, owing  to  the  slump  in  prices  of 
that  mineral. 

HritJNh  Columhin 
May    Double  Cnparily   of   Silver- 
Hniith    Mill 
Snndon— IMans   for   doubling    the   ca- 
pacity  of   the    Silversmith    mill   during 
1'.I21    are    being   considered    by    the   di- 


rectors. After  paying  a  $25,000  dividend 
about  Jan.  1  to  shareholders  of  record 
in  December,  1920,  the  company  has  an 
estimated  cash  surplus  of  about  $100,- 
000,  it  is  stated,  which  includes  an  ac- 
cumulation of  silver-zinc  concentrates 
at  a  conservative  valuation.  Official 
reports  are  optimistic  as  to  the  future 
outlook  for  the  property,  ore  reserves 
being  estimated  at  ten  years'  supply  at 
the  rate  of  production  prevailing  dur- 
ing 1920.  Since  the  mill  was  closed, 
about  Jan.  15,  1921,  about  forty  men 
have  been  kept  on  development  under- 
ground. Outstanding  features  of  the 
work  done  recently  are:  completion  of 
the  raises  from  the  10th  or  adit  tunnel 
level  to  the  8th  level  and  from  the 
8th  to  the  5th,  with  several  hundred 
feet  of  drifting  and  crosscutting  on  the 
8th  and  5th,  and  connection  with  the 
old  workings  on  the  latter.  A  shaft 
has  been  put  down  from  the  10th  to 
the  11th  level.  Drifting  on  the  latter 
level  has  opened  up  promising  ground. 
Indications  for  marketing  the  1921  out- 
put are  somewhat  improved  over  those 
of  a  month  ago. 

Three  Forks — A  contractors'  crew  is 
working  two  shifts  on  the  7th  level  of 
the  Rambler-Cariboo,  and  is  driving  in- 
to Jennie  ground,  which  was  acquired  a 
.vear  and  a  half  ago  from  the  Alexander 
interests.  Lack  of  water  has  made  it 
necessary  to  work  with  hand  drills,  and 
progress  is  slow.  Small  bodies  of  mill- 
ing ore  are  found  at  times.  The  labor 
situation  is  good. 

Ainsworth — Several  groups  of  lessees 
at  the  Florence  mine  have  found  them- 
selves unable  to  market  their  output, 
owing  to  the  value  of  their  ore  being 
chiefly  in  lead,  with  only  a  small  amount 
of  silver,  which  makes  it  difficult  to 
dispose  of  profitably  to  American  smel- 
ters, on  account  of  increased  freight 
rates.  Such  material  could  be  shipped 
to  the  Trail  smelters,  but  payment 
would  be  made  only  in  "warehouse  re- 
ceipts," which  are  not  accepted  as 
negotiable  paper  by  Canadian  banks. 

Slocan  City— L.  H.  Bigger  and  L.  Mc- 
Phee,  who  have  a  lease  and  bond  on 
Ottawa  mine,  expect  to  complete  during 
1921   the  concentrator  begun  last  year. 

Trail — Ingot  cake  copper  is  being 
produced  by  the  Consolidated.  The  rod 
mill  is  nearing  completion,  but  it  is 
stated  that  the  company  will  not  enter 
the  wire  production  field.  Unfavorable 
markets  have  resulted  in  nn  accumula- 
tion of  metal.  Unofficial  estimates  are 
that  the  value  of  the  quantity  on  hand 
exceeds  $1,000,000. 

Penticton — At  the  annual  meeting  .  !' 
the  Associated  Board  of  Trade  of  East 
ern  British  Columbia  held  here  during 
the  last  week  in  February,  n  resolution 
was  adopted  asking  the  federal  govern- 
ment to  purchase  Cimndian  produced 
silver  for  two  years  at  80c.  per 
ounce,  and  the  minting  of  silver  dollars. 
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MEXICO 

Coahuila 

Silver    Currency    Gradually     Replacing 

Gold 

Torreon — The  gold  coin  which  up  to 
a  few  weeks  past  has  been  used  al- 
most exclusively  as  the  circulating- 
medium  in  Mexico  is  being  gradually 
retired  and  supplanted  by  silver.  Quite 
recently  silver  for  small  change  was  at 
a  premium;  some  of  the  mining  com- 
panies and  haciendas  were  obliged  to 
pay  5  or  6  per  cent  for  silver  money 
as  small  change  in  paying  their  help. 
Conditions  are  now  being  rapidly  re- 
versed and  there  is  no  doubt  that 
there  will  be  a  big  premium  on  gold 
within  the  very  near  future. 

The  Tres  Estados  Mining  Company, 
operating  in  Coahuila,  at  a  recent 
stockholders'  meeting  decided  to  levy 
an  assessment  of  50c.  per  share  to  de- 
fray current  expenses  for  the  ensuing 
year.  Considerable  development  has 
been  planned. 

Pablo  Neave  has  denounced  several 
pertenencias  in  the  San  Lorenzo  Moun- 
tains in  the  mining  district  of  San 
Pedro. 

Saltillo — The  San  Marcos  Mining  Co. 
at  a  recent  meeting  of  stockholders  in 
this  city  voted  to  increase  its  capital- 
ization by  issuing  a  thii-d  series  of  stock 
certificates  to  be  sold  at  25  pesos  each. 
Ten  pesos  are  to  be  paid  down  and  the 
balance  in  three  monthly  installments 
of  five  pesos.  The  present  holders  of 
stock  will  be  given  preference  is  sub- 
scribing for  the  new  issue. 

Zacatecas 
Zacatecas — The  mines  and  machinery 
of  the  Cartagena  y  Anexas  company  are 
to  be  sold  at  public  auction  for  in- 
debtedness. The  holdings  of  this  com- 
pany consist  of  two  groups  of  mining 
properties,  steam  hoist,  boilers,  tools, 
cable,  houses,  etc. 

CALIFORNIA 
-Activity     in     Plumas     Copper     Belt — 

Argonaut    .Mine    Expected    To    Re- 
sume    Production     Soon 

Engelmine — In  spite  of  the  low  cop- 
per market,  considerable  activity  pre- 
vails in  this  district.  The  Engels 
Copper  Mining  Co.  is  averaging  875 
tons  per  day  in  its  flotation  mill.  Ac- 
cording to  a  recently  issued  report  pre- 
liminary to  the  annual  report,  increased 
ore  reserves  have  resulted  from  the 
development  work  and  diamond  drill- 
ing of  1920.  In  the  underground  ore- 
breaking  there  is  a  constant  gain  in 
efficiency,  this  having  registered  over 
100  per  cent  gain  during  the  last  five 
months  as  compared  with  the  preced- 
ing .seven  months.  At  the  Walker  Min- 
ing Co.  development  continues,  and  it 
is  reported  that  production  may  be  re- 
sumed soon.  The  Mason  Valley  Mines 
&  Smelter  Co.  is  completing  arrange- 
ments for  work  on  its  properties  in  the 
Plumas  coi)per  belt. 

Sutter  Creek — Local  reports  are  that 
results  of  recent  operations  on  the  Old 
Eureka  group  by  the  Old  Eureka  Min- 


ing Co.  are  disappointing,  and  diamond- 
drill  prospecting  has  now  been  started 
by  the  company  in  the  hope  of  picking 
up  an  orebody.  The  Central  Eureka 
has  bonded  the  South  Eureka. 

Jackson — The  Argonaut  Mining  Co., 
is  making  rapid  progress  toward  re- 
habilitating its  lower  workings,  and 
production,  it  is  expected,  will  be  re- 
sumed within  a  few  weeks.  The  Ken- 
nedy has  been  unwatered  to  below  its 
3,600  level. 

Grass  Valley — Sinking  of  the  main 
shaft  of  the  Empire  mines  continues 
steadily.  The  80-stamp  mill  is  running 
to  capacity,  with  ore  from  the  lower 
levels  of  the  Empire  and  Pennsylvania 
mines.  The  South  Star  mine,  near 
Rough  and  Ready,  has  opened  up  an  ore 
shoot  recently,  and  preparations  for 
further  development  are  being  made. 
Near  Downieville,  a  rich  gravel  dis- 
covery has  been  made  in  the  Mount 
Alta  drift  mine. 

NEVADA 
C.  A.  Heller  Elected  To  Succeed  Wing- 
field  on  Tonopah-Divide  Directorate 
Tonopah — In  the  Tonopah  district  no 
new  discoveries  are  reported,  with 
regular  and  satisfactory  development 
performed.  Practically  all  mines  in  the 
camp  are  operating  full  handed,  which 
means  production  at  the  rate  of  about 
35,000  tons  of  ore,  with  a  gross  value 
of  over  $600,000  per  month.  There  is 
some  activity  in  near-by  districts,  and 
prospectors  are  busy,  but  new  finds  of 
importance  appear  to  be  lacking. 
Lessees  are  operating  the  Comforth 
and  Sweet  mine  at  Bellehelen,  about  50 
miles  east  of  Tonopah,  with  fair  results. 
Divide — The  regular  annual  meeting 
of  the  Tonopah  Divide  Mining  Co.  was 
held  in  Tonopah  March  2.  The  only 
change  in  the  directorate  was  the  elec- 
tion of  Clyde  A.  Heller,  president  of  the 
Tonopah  Belmont,  to  fill  the  vacancy 
caused  by  the  resignation  of  George 
Wingfield.  The  officers  of  the  company 
remained  the  same.  No  official  report 
of  mine  conditions  was  made  at  this 
meeting. 

Pioche — Ore  shipments  from  Pioche 
for  the  week  ended  March  3  totaled 
1,535  tons,  the  decrease  being  due  to 
the  temporary  cessation  of  shipments 
by  the  Prince  Consolidated.  Virginia 
Louise  shipped  715  tons,  Bristol  365, 
Black  Metals  205,  Combined  Metals  200, 
and  Prince  Con.  only  50. 

UTAH 

Bingham  (ialena  Mining  Co.  Organized 
—Utah  Copper  To  Cut  Dividend 

Hingham  Canyon  —  Directors  of  the 
Utah  Copper  Co.  have  decided  to  re- 
duce the  quarterly  dividend  to  $1  a 
share. 

Ground  in  Bingham  lying  between 
the  Utah  Copper  and  the  United  States 
companies'  holdings,  and  covered  by  the 
Silver  Shield,  New  York  Bingham,  and 
United  Bingham,  will  probably  be 
merged  in  a  new  company  just  incorpo- 
rated, to  be  known  as  the  Bingham 
Galena  Mining  Co.  G.  N.  Lawrence  is 
president  of  this   new  company. 


ARIZONA 
Developments  at  Kay  Copper  Property, 
49   Miles   North  of   Phoenix,  De- 
scribed  by  Company   Engineer 

Canon  —  Work  of  installing  electric 
power  has  recently  been  resumed  at 
the  property  of  the  Kay  Copper  Co.,  in 
Yavapai  County.  J.  R.  Poss,  engineer  for 
the  company,  has  prepared  a  resume  of 
the  development  work  so  far  done  by 
the  company,  the  substance  of  which  is 
given  as  follows: 

The  property  is  in  Yavapai  County, 
on  the  Agua  Fria  River,  two  miles  north 
of  the  Yavapai-Maricopa  county  line. 
Canon,  a  mile  distant,  is  the  nearest 
post  office,  and  Turkey,  twenty-two 
miles  noi-thward,  the  nearest  shipping 
point.  The  Phoenix-Prescott  main 
highway  passes  within  half  a  mile  of 
the  property,  which  is  forty-nine  miles 
north  of  Phoenix,  or  nearly  half  way 
between  Phoenix  and  Prescott. 

Low-lying  hills  of  pre-Cambrian 
schist  nestled  against  the  massive 
granite  of  the  Bradshaw  Range  a  few 
miles  to  the  west,  and  a  broad  fertile 
valley  formed  by  the  Agua  Fria  River 
to  the  east,  furnish  the  setting  for  the 
property  of  the  company.  The  eleva- 
tion at  the  new  shaft  is  approximately 
1,900  ft. 

The  same  broad  belt  of  pre-Cambrian 
schist  that  has  received  its  mineraliza- 
tion from  the  Bradshaws  and  its  out- 
lying phases  at  Jerome  and  also  Mayer 
extends  southward  and  likewise  has 
been  mineralized  at  Kay.  Replacement 
has  taken  place  chiefly  in  a  quartz- 
sericite  schist,  believed  to  have  been 
originally  a  quartz  porphyry.  A  diorite 
mass,  probably  a  part  of  the  old  pre- 
Cambrian  complex,  but  less  disturbed 
and  inclined  to  be  more  massive,  has 
intruded  this  and  formed  a  structural 
basin.  This  diorite-schist  contact  strikes 
at  an  angle  of  30  deg.  oblique  to  the 
strike  of  the  schist,  and  dips  74  deg. 
S.E.,  the  schist  dipping  at  about  the 
same  angle  to  the  northwest.  The  diorite 
has  thus  formed  a  dam  in  the  path  of 
circulation  of  both  ascending  and  lateral 
solutions,  resulting  in  a  roughly  ellip- 
tical-shaped mineralized  area,  chiefly  of 
iron  pyrites,  in  which  the  copper  ore- 
bodies  occur  in  the  form  of  lenses.  The 
replacement,  not  being  so  complete  in 
the  main  area  as  to  have  formed  mas- 
sive sulphides,  resulted  instead  in  a 
thorough  dissemination. 

A  microscopic  study  of  the  various 
types  of  mineralization  discloses  the 
fact  that  the  copper  minerals,  mainly 
chalcopyrite,  have  been  introduced  later 
than  the  iron  pyrites.  Erosion  has 
followed  faster  than  the  processes  of 
oxidation,  leaching,  and  secondary  en- 
richment. The  ore  is  primary  through- 
out and  extends  downward  practically 
from  the  grass  roots.  Chalcopyrite 
forms  the  chief  ore  mineral  associated 
with  an  appreciable  percentage  of 
tetrahedritc,  in  a  gangue  composed 
mainly  of  pyrito,  quartz,  and  sericite, 
with  caU'ite,  barite,  dolomite,  and  side- 
rite.  No  high-temperature  minerals  are 
evident,  which,  together  with  the  pres- 
ence of  the  above  gangue  minerals,  is 
rather  iiidicalivi'  of  the  present  develop- 
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merit  workings  being  in  the  upper  or 
intermediate  zones  of  deposition. 

A  typical  cross-section  of  the  ore- 
bodies  shows  solid  bands  of  mixed  chal- 
copyrite  and  pyrite  from  a  fraction  of 
an  inch  to  2  or  3  ft.  in  width,  alternat- 
ing with  zones  of  impregnated  schist. 
The  sulphite  bands  themselves  vary 
from  being  chiefly  iron  pyrites  to  those 
containing  24  per  cent  copper,  the  aver- 
age probably  being  around  10  per  cent 
copper.  The  average  cross-section  of 
the  Xo.  1  orebody  is,  however,  of  slight- 
ly over  4  per  cent  grade.  Post-mineral 
faulting  has  in  places  displaced  the  ore- 
bodies,  and  in  the  early  days  caused 
some  confusion  in  the  development  of 
the  property. 

Prior  to  the  organization  of  the  pres- 
ent company,  development  work  had 
been  centered  mainly  on  what  is  known 
as  No.  1  shaft,  located  in  the  western 
portion  of  the  main  mineral  area  that 
lies  adjacent  to  the  diorite  mass.  The 
shaft  had  been  sunk  to  the  350  level, 
and  levels  driven  at  the  85,  200,  250, 
300,  and  350-ft.  points.  Number  three 
shaft,  2,100  ft.  north  of  No.  1  shaft,  had 
been  sunk  180  ft.,  but  was  put  aside  for 
the  more  promising  work  at  No.  1. 

The  work  had  been  handicapped  by 
the  lack  of  the  knowledge  of  existing 
geological  conditions,  especially  the  im- 
portance of  the  structural  basin  and  its 
accompanying  mineralized  area,  as  well 
a.s  the  post-mineral  faulting.  With 
geological  conditions  and  the  systems  of 
thrust  faulting,  which  in  the  past  had 
cau.sed  confusion,  better  understood,  the 
present  organization  has  been  in  a  bet- 
ter position  to  carry  on  exploratory 
work. 

Under  the  new  management,  No.  I 
shaft  wa.s  .sunk  to  the  500  level,  at 
which  point  considerable  work  w.is 
done.  The  orebody  south  of  the  shaft 
was  drifted  to  as  on  the  levels  above. 
I'pon  reaching  the  fault,  cro.sscuttini' 
into  the  foot  wall  revealed  another  ore 
len.s  (No.  2)15  ft.  wide,  and  aub.sequeiil 
i lifting  acrcss  the  fault  picked  up  the 
ii.-tplaced  portion  of  the  No.  1  orebody. 
Kxploratory  work  on  the  north  si<le  o( 
till'  .shaft  on  the  500  level  opened  an 
iithiT  len»  12  ft.  wide,  averaging  2.'.t 
I)er  eent  copper,  but  hn.s  not  been  nH  yet 
Hatlsfiietorily  deveIope<l  elsewhere.  The 
gold  plus  silver  content  of  the  ore  aver- 
ages clone  to  $3;  the  nilver  $1. 


The  600  level  was  selected  as  the 
place  to  concentrate  further  develop- 
ment and  exploratory  work.  Here,  as 
above,  the  No.  1  orebody  was  drifted  to, 
the  fault  crossed,  and  the  displaced 
portion  picked  up.  The  width  on  this 
level  was  32  ft.,  widening  to  40  ft. 
south  of  the  fault.  Considerable  work 
was  also  done  on  the  north  side  of  the 
shaft,  but  revealed  less  promising 
ground  than  that  south  of  the  shaft. 

Thirteen  diamond  drill  holes,  varying 
from  180  to  450  ft.  in  length,  were 
drilled  from  the  600  level.  Two  of  these 
holes  were  depressed  to  45  deg.,  pick- 
ing up  the  continuation  of  No.  1  and 
No.  2  orebodies,  120  ft.  below  the  level. 
The  rest  were  horizontal  crosscut 
holes.  Two  such  holes  into  the  foot 
wall  were  drilled  into  the  main  mineral 
area,  which  lies  mainly  to  the  east  of 
the  No.  1  orebody,  from  which  the  holes 
were  drilled,  and  showed  promising 
mineralization  for  the  entire  distance 
of  450  ft.  It  is  expected,  from  surface 
showing,  that  the  mineralization  con- 
tinues on  some  distance  further.  Several 
interesting  lenses  were  passed  through 
within  the  area,  one  having  a  width  of 
40  ft. 

The  percentage  of  ore  obtained  was 
very  low,  averaging  not  over  18  per 
cent,  due  to  the  fissile,  broken  character 
of  the  schist,  which  also  contained 
numerous  faults  resulting  in  caving  in 
the  hole.  Sludge  samples  were  taken 
every  5  ft.,  the  slimes  being  collected 
alternately  in  large  settling  tanks. 
Owing  to  the  numerous  faults  and  cave- 
in  spots  in  the  holes,  a  large  number 
of  the  sludge  samples  were  diluted  wth 
cave  material,  which  resulted  in  much 
uncertainty  in  regard  to  correct  assay 
ligures.  It  is  also  a  question  as  to 
whether  the  ragged  edges  of  the  schist 
might  not  have  produced  riflles,  causing 
some  loss  in  the  return  of  the  sulphide. 
The  sharp  contra.st  in  cutting  the  black 
sulphide  bands  against  the  light  color 
obtained  from  the  schist  was  of  assist- 
ance in  determining  the  nature  of  the 
ground  cut.  Orilling  costs  were  low, 
for  3.000  ft.  averaging  fl.95  per  ft., 
including  the  items  of  labor,  carbon, 
power,  supplies,  and  depreciation. 

After  consideralile  work  had  been 
done  on  the  fiOO  level,  increasing 
amounts  of  water  and  a  plant  unable 
to  handle  it,  together  with  the  disad- 


vantages of  the  old  prospect  shaft,  and 
the  desire  to  explore  the  main  area 
from  a  more  advantageous  point 
through  a  new  and  up-to-date  shaft, 
led  to  the  sinking  of  the  new  three-com- 
partment vertical  shaft.  Before  aban- 
doning the  old  shaft,  140  ft.  of  drifting 
was  done  along  the  No.  1  orebody  south 
of  the  fault,  which,  together  with  the 
50  ft.  north  of  the  fault,  totals  190  ft. 
now  exposed,  the  southern  limit  still  be- 
ing undetermined.  No.  2  orebody  was 
shown  to  be  in  place  by  four  crosscuts 
at  intervals  into  the  foot  wall.  The  new 
shaft,  being  in  an  advantageous  posi- 
tion for  exploration  of  the  main  mineral 
area,  has  also  been  located  with  regard 
to  future  production  of  the  known  ore- 
bodies  and  those  expected  to  be  de- 
veloped. Operations  were  suspended  at 
the  new  shaft  last  summer  pending  in- 
stallation of  a  branch  power  line  and  a 
new  electrical  compressor  and  hoisting 
plant.  The  installation  is  now  com- 
pleted, and  sinking  has  been  resumed, 
the  present  depth  being  280  ft.  The 
first  development  work  will  be  done  on 
the  800  level. 

No.  3  shaft  was  sunk  from  180  ft.  to 
the  530  level,  where  some  work  was 
done.  Operations,  however,  were  sus- 
pended there  to  concentrate  efforts  on 
the  more  promising  area  at  No.  1  and 
No.  4  (new)  shafts. 

George  W.  Long,  instrumental  in  the 
discovery  and  success  of  the  United 
Eastern,  is  president  of  the  company. 
Parker  Woodman,  at  one  time  promi- 
nent in  the  organization  of  the  Copper 
Queen,  at  Bisbee,  as  general  superin- 
tendent, has  recently  been  given  direct 
charge  of  the  property,  in  view  of 
probable  operations  on  a  large  scale  in 
the  near  future.  John  R.  Poss.  former- 
ly in  charge,  continues  as  in  the  past 
as  the  company's  engineer  and  geol- 
ogist. 

Cave  Creek  District  —  The  Phoenix 
mine,  belonging  to  the  Bully  Cave  Co., 
in  the  Cave  Creek  district,  is  a  very 
extensive  low-grade  gold  property, 
wliich  has  had  just  sufficient  enriched 
stringers  and  ore  pi"    ■  ;o 

small-scale  operati.':  .m 

were  undertaken  a  lui  ,ro 

at  considerable  di.sadxaiuuKe  a.--  com- 
pared with  present  methv>ds  of  re<iucing 
low-grade  gold  ores.  It  can  therefore 
be  stated  that  no  real  tost  of  the  value 
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of    this    property    has    been    made    by 
former  operations. 

As  recently  described  in  an  article  on 
the  Cave  Creek  district  by  Alfred 
Strong  Lewis,  the  deposits  are  in  "the 
zone  lying  along  the  contact  of  the 
schist  and  the  diorite  and  other  igneous 
intrusions  and  in  the  western  part  of 
the  mineralized  section  of  the  district, 
where  there  are  several  brecciated  sili- 
ceous zones,  from  50  to  300  ft.  wide  and 
of  undetermined  extent,  which  contain 
ore  averaging  $2  to  $5  in  gold  per  ton. 
Ore  averaging  as  high  as  $12  per  ton 
has  been  taken  from  narrower  enriched 
channels  within  the  main  low-grade 
orebodies." 

Bisbee — The  Night  Hawk  Leasing  Co. 
has  made  connection  on  its  650  level 
with  the  workings  of  the  Boras  Leasing 
Co.  The  latter  company  is  now  develop- 
ing on  its  700  level.  During  the  last 
sixty  days  the  shaft  has  been  sunk  100 
ft.  from  the  600  to  the  700  level  and 
the  drift  on  the  700  level  has  been  ex- 
tended toward  the  ore  country  a  dis- 
tance of  300  ft.  The  Wolverine  &  Ariz- 
ona has  put  on  a  night  shift  and  is ' 
pushing  development  work. 

NEW  MEXICO 

Work  in  Steeple  Rock  District  Almost 

Entirely  Suspended 

Steeple  Rock — The  Steeple  Rock  min- 
ing district,  in  western  New  Mexico  is 
twelve  miles  east  of  Duncan,  Ariz. 
Nearly  all  work  in  this  district  has 
been  suspended.  The  Norman  King 
property  is  being  worked  by  lessees. 
The  values  in  the  ore  are  chiefly  gold 
and  silver.  The  Carlisle  mill  was  shut 
down  last  November.  A  complex  ore 
containing  lead,  zinc,  copper,  gold,  and 
silver  was  treated  by  concentration  and 
flotation.  The  mine  was  kept  un- 
watered  up  until  the  middle  of  Feb- 
ruary. The  main  shaft  is  down  to  the 
500  level  and  a  winze  goes  135  ft.  be- 
low this  level.  All  rails,  pipe,  and  the 
winze  hoist  were  taken  out,  and  pump- 
ing was  discontinued  the  middle  of  Feb- 
ruary. The  Nugget  mine  was  worked 
until  last  June  by  lessees.  The  Silver 
Reef  has  not  been  worked  since  October, 
1919.  The  Twin  Peaks,  Mount  Royal, 
and  Jim  Crow,  owned  by  G.  F.  Utter, 
of  Long  Beach,  Cal.,  are  shut  down. 

Lordsburg — The  Co-operative  mine  is 
shipping  another  ear  of  lead-silver  ore 
to  the  EI  Paso  smelter.  Returns  upon 
the  car  .shipped  in  February  ran  68.5 
oz.  silver,  9  per  cent  lead  and  $1.75 
gold.  A  new  3J-ton  truck  has  been 
purchased. 

MINNESOTA 
Mewabi  Range 
Alexandria    at    (.'hiHholm    Closed — Min- 
nesota Steel  Curtails — .Mesabi  Iron 

Co.  Cut«  Wages 
Chisholm — The  Alexandria  mine  has 
been  closed.  Curtailment  of  operation 
has  been  ordi^red  at  the  Leonard  No.  2, 
Leonard  North  Bank  and  Leonard  South 
Bank. 

Hibbinjf— The  Mahoning  Ore  &  Steel 
Co.  has  completed  winter  .stripping  at 
the    Mahoning    mine    and    has    started 


to  do  general  repair  work  on  the  shovels. 

The  Winston-Dear  Co.  has  been  work- 
ing all  winter  on  its  stripping  contract 
at  the  Cleveland-Cliffs  Boeing  mine. 
Due  to  the  mild  winter  this  work  was 
possible. 

Marble — The  equipment  of  A.  Guthrie 
&  Co.  is  rapidly  being  removed  from 
the  Danube  mine  and  taken  to  the 
Hill-Trumbull  mine,  where  the  company 
have  a  large  stripping  contract. 

Duluth  —  Curtailment  has  been  in- 
augurated at  the  steel  plant  of  the 
Minnesota  Steel  Co.  Some  men  have 
been  laid  off  and  the  plant  put  on  a 
four-day-a-week  basis. 

Babbitt  —  The  Mesabi  Iron  Co.  has 
reduced  wages.  This  reduction  is  in 
line  with  that  made  by  all  other  oper- 
ating companies  on  the  various  ranges 
of  the  Lake  Superior  district  except  the 
Oliver  Iron  Mining  Co. 

Eveleth  —  The  Kingston  Mining  Co. 
has  leased  the  Spring  mine  and  the 
adjoining  eighty  acres  to  the  north, 
known  as  the  Silverton  property.  The 
Spring  mine  is  partially  developed  as 
an  open  pit  property  and  the  present 
owners  have  explored  and  examined  the 
properties  to  the  extent  that  certain 
portions  will  be  stripped  and  a  washing 
plant  erected.  The  properties  lie  near 
Mesabi  station  on  the  east  end  of  the 
range. 

Cuyuna  Range 

Kennedy   Mine  Cuts  to  Four  Days 
Per  Week 

Crosby — The  Rogers-Brown  Ore  Co. 
has  suspended  active  mining  operations 
at  its  Meacham  mine,  letting  out  from 
fifty  to  sixty  men.  A  few  mining  crews 
were  retained  to  continue  development 
work  on  the  350  level. 

The  Armour  No.  2  mine  of  the  In- 
land Steel  Co.  has  been  closed  indefi- 
nitely following  a  breakdown  of  hoist- 
ing engine  equipment.  This  equipment 
will  be  thoroughly  overhauled. 

Robert  M.  Adams  and  associates  of 
Duluth  have  taken  a  lease  on  the  "Ever- 
green Forty,"  the  SEi  of  SW.^  Sec. 
2,  46-29.  It  is  reported  that  a  deal  for 
sub-leasing  the  property  is  under  way. 
This  forty  was  drilled  some  years  ago 
by  the  Roger  Hill  interests  and  a  favor- 
able tonnage  of  stripping  ore  developed. 

Cuyuna — The  Kennedy  mine  of  the 
Rogers-Brown  Ore  Co.,  the  only  Cuy- 
una Range  property  now  producing,  has 
reduced  its  working  schedule  to  four 
days  per  week. 

Ironton — The  George  H.  Crosby  in- 
terests have  three  diamond  drills  oper- 
ating on  the  NWl  of  SE.S  of  Section  9, 
46-29,.  check-drilling  the  Huntington 
mine  orebody. 

The  new  boiler  plant  of  the  Feigh 
mine,  of  M.  A.  Hanna  &  Co.,  was 
recently  put  in  operation.  The  prop- 
erty is  still  idle,  but  steam  is  kept  up 
for  reserve  pumping  units. 

Kivcrton  —  Foundations  have  been 
placed  for  a  large  machine  and  engine 
repair  .shop  at  the  Sagamore  mine, 
John  A.  Savage  &  Co.  Construction 
will  be  of  concrete  and  steel. 


MICHIGAN 
Menominee  Range 
Bengal  .Mine  Closed — Fogarty  on 
Half  Time 
Iron  River — The  Bengal  Mine  of  the 
Pickands-Mather     company     has     been 
closed,   300   men   having   been   laid   off. 
The  P'ogarty   mine  has  been  placed  on 
half  time  and  the  Warner  has  stopped 
all  work  with  the  exception  of  the  sink- 
ing of  a  shaft. 

Marquette  Range 

Republic  .Mine  Working  Five  Days 

Per  Week 

Republic  —  The  Republic  mine,  the 
sole  support  of  the  village  of  Republic, 
is  now  working  five  days  a  week,  with 
the  men  hoping  this  can  be  retained. 
The  stockpiles  are  about  filled  and  there 
is  some  apprehension  that  there  may  be 
a  further  decrease  on  this  account  be- 
fore lake  shipping  starts.  The  Re- 
public is  working  at  the  20th  level  and 
is  one  of  the  deepest  mines  of  this  re- 
gion. 

The  Michigan  Verde  Antique  Marble 
Co.  has  added  new  channelers  and  is 
preparing  for  an  active  season.  The 
product  has  credit  for  being  the  veiy 
finest  in  the  verde  antique  list,  surpass- 
ing that  of  Greece  and  Italy. 

JOPLIN-MIAMI  DISTRICT 

Oklahoma-Kansas-Missouri 

Central  Relief  Association  Organized 

To   Aid   Unemployed   Miners 

Picher — With  only  about  thirty-two 
mines  operating  where  there  were  125 
six  months  ago,  the  problem  of  taking 
care  of  the  unemployed  miners  in  this 
district  has  been  a  difficult  one  this 
winter.  Fortunately,  mild  weather  has 
prevailed  throughout.  In  the  Picher 
camp  the  necessity  for  assistance  has 
been  greatest.  It  was  taken  care  of 
by  the  local  charity  association  until 
after  Jan.  1,  when  help  was  asked.  A 
Central  Relief  Association  was  there- 
upon organized,  headed  by  F.  C.  Wal- 
lower,  manager  for  the  Go'den  Rod  M. 
&  S.  Co.,  as  chairman.  This  association, 
in  the  three  weeks  ended  March  5, 
raised  a  total  of  $2,758.50  in  cash,  of 
which  amount  $1,010  was  contributed 
by  mining  companies,  $1,004  by  em- 
ployed miners,  paying  25c.  a  week;  and 
the  remainder  by  mine  supply  houses 
and  individuals.  Up  to  the  date  men- 
tioned, not  quite  $2,000  of  the  sum  had 
been  expended  by  way  of  payment  for 
special  road  work  in  the  field,  the  un- 
employed miners  being  given  work  at 
$2  a  (lay.  It  was  eagerly  sought,  and 
the  plan  has  resulted  in  easing  the  situ- 
ation and  incidentally  in  vastly  improv- 
ing the  roads  in  the  camp. 

Joplin  —  Several  thousand  dollars, 
raised  by  subscription,  have  been  ex- 
pended in  Joplin,  at  the  old  Bullfrog 
mine,  in  an  effort  to  recover  the  body  of 
Riverton  Hutchinson,  who  was  drowned 
in  the  mine  early  in  February.  The 
draining  work  has  been  under  the  di- 
rection of  Charles  Keith,  deputy  state 
mine  inspector,  but  uj)  to  date  has 
proved  in  vain.  It  is  feared  the  body 
may  have  been  buried  under  consider- 
able earth,  and  may  never  be  recovered. 
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Daily  Prices  of  Metals 


Conner.  N.  Y.. 

Tin 

Lead 

Zinc 

March 

Electrolytic 

99  Per  Cent 

straits 

N.  T. 

St.  L. 

St.  L. 

10 

11.75 

26.00 

28.25 

4.CO(a4.10 

3.95@4.05 

4.80 

11 

1 1 .  75 

27.00 

28.50 

4.00 

3.9S@4.0S 

4.  SO 

12 

11.75 

27.00 

28.50 

4.00 

3.9S@4.00 

4.80 

14 

11.75 

27.75 

29.00 

4.00 

3.95@4.C0 

4.  SO 

15 

11.75 

27.25 

28.25 

4.00 

3.95@4.00 

4.75 

](> 

11.75 

27.00 

28.00 

4.00 

3.95@,4.00 

4.75 

•These    prices    correspond    to    the    following    quotations    for    copper,     "delivered" : 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
gencrallv  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best"  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York.  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  reflnerv  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  O.OSc.  per  lb.  is  charged  and  there  are  other  extras  tor  other 
shapes.      Cathodes  are  sold  at  a   discount  of  0.125c.   per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

March 

Standard 
Spot              3  M 

Tm                 J             ^^ 

lytic 

Spot 

3  M 

Spot 

3  H 

19} 

19} 

i9i 

19i 

19} 

Spot    1     3  M 

10 
11 
12 
14 
15 
16 

65?           66} 
65i           66} 

66}           66} 
67              66J 
67}           66f 

70 
70 

70 
70 
70} 

149} 
155} 

i59} 
157 
153 

153 
159} 

i63} 
160 
156 

19 
18} 

i9' 

19 

181 

26           26i 
26}     1    26} 

261         261 
26      '     261 
25}-    ;     26} 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  In  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


Sterllnir 
Exchange 

Silver 

silver 

-Mar. 

New  York. 

Domestic 

Oriinn 

NVwYnrk.'                      ,, 
Foreiiro     London      Mar. 
Oriicln 

Stcrlinc    j  jjew  York.  ]  New  York. 
Exchange  1    Domemic   I    Foreign 
Orinn            Origin 

London 

10 

11 

12 

384 
38''} 
38<>J 

99} 
99} 

99} 

54} 
541 

5^.} 

31 

3r. 

32i       I. 

:i5 

33} 
3.3} 

32} 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  qudlalions  are  in  prince  per  troy  ounce  of 
-I'TlIng  sliver.  926  flnr. 


Metal  Markets 

.\tw  York.  March  Ifi.  1921 
The  niarkot  lias  apain  relapsed  into 
ltd  accustomed  inactivity,  the  spurt  in 
lead  and  tin  which  we  mentioned  las! 
V  eek  havinjr  passed.  Some  small  lots 
of  nil  the  nielals  have  been  sold  to  con 
.'Umers,  but  buyinjf  has  only  been  for 
immedinto  rec|uirements,  and  no  specu 
liitive  activity  has  been  in  evidence.  Re 
ports  from  Washin^'ton  state  that  thirty 
million  pounds  of  cartridKe  cases  hn\>- 
been  sold  to  brass  manufacturers  in  tlir 
Connecticut  valley.  This  is  the  (f renter 
[lart  of  thi'  scrap  for  which  bids  were 
recently  asked,  but  which  it  was  subsi- 
quently  decided  to  sell  privately.  Settle 
ment  will  be  niaile  on  the  hnsis  of  the 
market   price   of   electridytic   copper   in 


.New  Y(U-k  and  zinc  in  St.  Louis.  Some 
of  the  purchasers  have  had  their  re- 
i|uiiemcnts  supiilied  from  stocks  of 
scrap  for  many  months  and  have  been 
iilmost  entirely  out  of  the  market  for 
virtrin  metal.  It  is  encourajrinj;  to 
know  that  such  scrap  is  jfradually  be- 
in^r  consunieil,  but  a  fairly  larjre  amount 
i>'  still  sai<l  to  be  available  in  Kurope. 
When  these  stocks  are  exhausted,  and 
industrial  activity  begins  to  resume,  the 
liietal  markets  should  be  quick  to  re- 
spond, but  when  this  will  come  cannot 
be  predicteil.  Conditions  are  not  yet 
at  all  encouratrinif. 

Copper 

The  market  is  as  dull  as  ever,  and 
liemand  is  just  about  sufllrient  to  absorb 
the  current   production   of  the   four   or 


five  sellers  who  are  willing  to  accept 
12c.  for  their  metal.  Wire-drawers  are 
the  chief  factors  in  the  market.  Should 
the  demand  increase,  the  price  would 
almost  certainly  rise  to  the  125@13c. 
level  of  the  large  producers.  As  it  is, 
copper  for  even  second-quarter  delivery 
can  be  obtained  at  the  12c.  price.  We 
have  heard  of  one  sale  of  a  small  quan- 
tity of  copper  for  immediate  delivery 
at  llic.  delivered,  but  as  practically  all 
of  the  business  was  done  at  the  higher 
level  we  are  not  including  it  in  our 
quotation.  Foreign  demand  is  poor, 
though  some  cash  business  has  been 
done  with  Germany. 

Lead 

The  official  price  of  the  American 
Smelting  &  Refining  Co.  continues  at 
4c.,  New  York  and  St.  Louis,  and  lead 
is  being  freely  offered  to  responsible 
customers,  for  immediate  shipment,  at 
this  figure. 

The  buying  movement  which  took 
place  during  the  first  ten  days  of  March 
is  no  more,  and  inquiries  have  been 
few.  A  local  electrical  company  pur- 
chased a  fair  tonnage  for  forward  de- 
livery during  the  week,  but  most  of  the 
orders  were  only  for  carload  lots.  In 
general  a  small  premium  is  being  asked 
for  April,  May,  and  June  lead;  and 
some  sellers  are  unwilling  to  go  beyond 
April.  Chemical  lead  continues  to  be 
quoted  at  25@4.5  points  premium. 
Cable  manufacturers  seem  to  be  the 
most  active  consumers  of  lead  at  pres- 
ent. Quotations  by  metal-trade  papers 
continue  to  be  about  2.5  points  above 
the  market  and  are  evidently  made  to 
assist  dealers  who  laid  in  stocks  around 
4.7.5c. 

A  disposition  exists  in  some  quartei-s 
to  allow  foreign  lead  to  come  into  the 
country  and  thus  stabilize  the  world 
market  as  soon  as  possible.  This  would 
take  place  should  the  domestic  price 
be  much  higher,  as  London  parity  is 
about    equal    to    4c..    New   Y'ork. 

The  statistical  position  of  lead  is 
none  too  good  and  seems  to  be  getting 
worse,  reliable  figures  indicating  con- 
•siderable  stocks  and  current  consump- 
tion less  than  production. 

Zttic 

The  market  both  in  London  and  St. 
Louis  has  become  weaker,  and  the  smiill 
lise  reporteil  last  week  has  been  al- 
most entirely  lost.  Sales  were  light, 
as  has  been  the  case  for  months.  It 
is  reported  that  one  sheet  mill  which 
has  been  in  thi'  niiirket  of  l.'ite.  on  beinp- 
asked  why  pinvhases  were  being  made, 
replied  thiit  although  it  was  shut  down, 
the  price  lookeil  jiltractive  enough  to 
warrant  accumulating  a  stock.  The 
present  low  prices  of  zinc  are  viiuiues- 
tioiinbly  bargains,  and  when  industrial 
activity  begins  to  appear  it  is  likely 
that  this  metal  will  be  one  of  the  ftrsi  to 
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strengthen.  Zinc  can  today  be  obtained 
in  St.  Louis  at  4.70@4.80c.;  high-grade, 
7c.  delivered  at  Eastern  points. 

Tin 

Demand  for  tin  has  fallen  away,  and 
no  immediate  resumption  is  expected, 
as  consumers  were  tempted  by  the  re- 
cent low  prices  to  buy  beyond  their 
immediate  requirements.  Tin  of  the  99 
per  cent  grade  seems  to  have  been  a 
little  oversold,  and  some  sellers  have 
not  been  anxious  to  book  fui'ther  busi- 
ness. 

Straits  tin  for  future  delivery: 
March  10th,  28.50@29c.;  11th,  28.50@ 
29.25c.;  12th,  28..50@29.25e.;  14th,  29.25 
@29.7.5c.;  15th,  28.25@28  75c.;  16th, 
28.50@29c. 

Arrivals  of  tin,  in  long  tons:  March 
7th,  Australia,  25;  11th,  London,  75; 
14th,  Straits,-  300;  15th,  London,  75; 
Hongkong,  50. 

Silver 

Since  our  last  report,  continued  buy- 
ing on  the  part  of  the  Indian  bazaars 
and  spasmodic  buying  for  China  ac- 
count have  advanced  the  London  price 
to  33Jd.  At  this  higher  level  China 
again  turned  seller,  with  the  result  that 
spot  silver  in  London  broke  sharply  to- 
day to  32 Jd.  In  the  absence  of  any 
special  buying  orders  our  local  market 
has  followed  closely  the  London  price, 
the  New  York  quotation  reaching  a  high 
of  57k'.  on  March  14.  The  Frisco 
market  is  a  purely  nominal  one. 

Mexican  Dollars. — March  10th,  41i; 
11th,  41s;  12th,  42i;  14th,  433;  15th, 
433;   16th,  42L 

Gold 
Gold  in   London:      March   10th,   105s. 
7d.;    11th,    105s.    3d.;    14th,    105s.    2d.; 
15th,  105s.  6d;  16th,  105s.  Id. 

Foreign  Exchange 

Rates  on  China  and  India  have  shown 
an  upward  tendency,  which  should  en- 
courage silver  producers.  On  Tuesday, 
March  15th,  francs  were  6.99c.;  lire, 
3.69c.;  and  marks,  1.59c.  New  York 
funds  in  Montreal,  148  per  cent  pre- 
mium. Canadian  exchange  continues 
to  show   no   improvement. 

Other  Metals 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market,  24@25c. 
per  lb.     Market  quiet. 

Antimony  —  Chinese  and  Japanese 
brands,  5i(a;5',c.;  market  qUJet.  W.C.C. 
brand,  53@6c.  per  lb.  Cookson's  "C" 
grade,  spot,  98c.  Chinese  needle  anti- 
mony, lump,  nominal  at  44c.  per  lb. 
Standard  powdered  needle  antimony 
(201)  mesh),  6J@63c.  per  lb.  Demand 
light,  with  heavy  supplies  available. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  SbiOi,  whole- 
sale lots.  7c. 

Bismuth— .$1.50@$1.65  per  lb.,  500- 
Ib.  lots.  London  price  reduced  Feb.  12 
from  ]2s.  Od.  to  78.  6d.,  accompanied  by 
a  decline  here. 


Cobalt— Metal,  $4.50  per  lb.;  black 
oxide,  $3@$3.10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium— Nominal,  $250@$300  per  oz. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
»Tid  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium— Open  market,  $70@$80  per 
troy  oz. 

Palladium— $65@$70  per  oz. 

Platinum— $72@$75  per  oz.     Steady. 

Quicksilver — Nominally,  $46@$47  per 
75-lb.  flask.  San  Francisco  wires  $45.50. 
Market  dull. 

'Rhodium— $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2(3)$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal — Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 
Chrome  Ore — Guaranteed  50  per  cent 
CrjOs  foreign  ore  with  a  maximum  of  6 
per   cent   silica,   45@50c.   per  long   ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton.  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  51i  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51J  per 
cent  iron,  $6.55. 

Magnetite  Ore,  f.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore — 35@40c.  per  unit, 
seaport;  chemical  ore  (MnOj)  $60  per 
gross  ton,  lump;  $70@$75  per  net  ton, 
powdered.     Market  dull. 

Molybdenum  Ore — 85  per  cent  MoSi, 
55@60c.  per  lb.  of  contained  sulphide, 
New  York. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiO,,  lj@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOi,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WOa  and  over,  per  unit 
of  WO3,  $3@$3.25,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining li  per  cent  U.iO«  and  5  per  cent 
V,0.  sells  for  $1.50  per  lb.  of  U,0.  and 
7.5c.  per  lb.  of  V^Ot;  ore  containing  2 
per  cent  U.O.  and  5  per  cent  ViO.  sells 
for  $2.25  and  76c.  per  lb.,  respectively; 
higher  U,0»  and  VjO.  content  com- 
mands  proportionately   higher   prices. 


Cadmium— Nominal,  $1.10  per  lb.,  in         .Furnished   by  Footc  Mineral  Co..   Phlla- 
1,000-lb.   lots.  ficlnhla.  Pa. 


Vanadium  Ore — $1.50  per  lb.  of  V.O. 
(guaranteed  minimum  of  18  per  cent 
VjO.),  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

.loplin.  Mo.,  March  12 — Zinc  blende, 
per  ton,  high,  $24.95;  basis  60  per  cent 
zinc,  premium,  $22.50;  Prime  Western, 
$21;  fines  and  slimes,  $20@$17.50; 
average  settling  price,  all  grades  of 
zinc,  $23. 

Lead,  high,  $43.45;  basis  80  per  cent 
lead,  $35  buying  and  $45@$35  settling; 
average  price,  all  grades  of  lead,  $39 
per  ton. 

Shipments  for  the  week:  Blende, 
4,495;  lead,  551  tons.  Value,  all  ores  the 
week,  $124,980. 

Until  Thursday  noon  $21  basis  was 
the  highest  off'ering,  but  that  price  was 
buying  very  little  ore.  Then  500  tons 
was  purchased  $21.50,  follovdng  which 
several  thousand  tons  was  purchased 
$22.50  basis  up  to  noon  Saturday. 

The  Grasselli  Chemical  Co.,  out  of  the 
market  since  last  August,  is  again  pur- 
chasing. It  is  reported  the  smelter  has 
not  been  restarted,  but  the  ore  was  pur- 
chased for  acid,  following  treatment  for 
which  it  will  be  stocked  at  the  smelter. 
Production  of  blende  continues  2,000  to 
2,500  tons  larger  than  the  average  de- 
mand, but  active  buying  this  week  ad- 
vanced sales  to  a  figure  approximately 
1,000  tons  in  excess  of  the  week's  out- 
put. 

Platteville,  Wis.,  March  12 — No  mar- 
ket for  zinc  or  lead  ore.  Shipments  for 
the  week:  Blende,  772  tons.  Ship- 
ments for  the  year:  Blende,  7,965;  lead, 
510  tons.  Shipped  during  the  week  to 
separating  plants,  308  tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60@ 
$75;  cement  stock,  $17.50@$30;  floats, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22@$26  in  bags, 
carload  lots;  all  f.o.b..     South  Carolina  fl 

points.     Foreign    barytes,   prime   white  •] 

material,  $25  per  net  ton  f.o.b.  Atlantic 
seaports.  Western  grades,  $24.50.  De- 
mand is  dull. 

Chalk — English,  extra  light,  5@5ic. 
Domestic  light,  4J@5c.;  heavy,  4@4ic. 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $8@ 
$10;  washed,  $10@$12;  powdered,  $15@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $15@ 
$20,  f.o.b.  Virginia  points.  Domestic  , 
lump,    $10@$20;    powdered,    $25@$80;       | 
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imported  lump,  $15@$25,  f.o.b.  Ameri- 
can ports;  powdered,  ?35(g)$45,  f.o.b. 
New  York. 

Feldspar — Crude,  ?8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton.  No. 
1  ground,  f.o.b.  New  York  State;  $21  @ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $25  per  ton,  f.o.b. 
Illinois  mines,  and  $25,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
ical or  enameling  purposes,  $60;  lump, 
$17.50,  f.o.b.  Heathden,  N.  M.  In  Canada 
85  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
Canadian  price  generally  $18  (Canadian 
(currency)  per  ton,  f.o.b.  mines. 

Fuller's  Earth — $16  per  ton,  carload 
lots,  f.o.b.  mines. 

Graphite — Ceylon  lump,  first  quality, 
8@9c.  per  lb.;  chip,  7c.;  dust,  5ic.  No. 
1  flake,  7c.;  high-grade  amorphous 
crude,  3c. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock,  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  3  in.  size,  $1.40@$2 
per  net  ton;  IJ  in.,  $1.50@$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined  —  High  -  grade 
caustic  calcined,  lump  form,  $30@$35 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic  seaboard,  $60. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
|4;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
16.50.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
largo,  $2.');  gn)un<l,  wallpaper  grade, 
$90(a)$100  per  ton  (depending  upon 
quantity);  all  f.o.b.  New  York. 

'Monazitf — Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

PhoHphate  Rock — Domestic  demand 
weak;  movements  of  stocks  into  con- 
suming channels  reported  slow.  Per 
long  ton,  Florida  ports:  77  per  cent 
tricalcium  phnsphnto.  $12;  7C  per  cent, 
$11.50;  75@74  per  cent,  $11;  70  per 
rent,  $8.35;  68  per  cent.  $7.85;  68(g)fir, 
per  (-.■nt,   $7.r)0. 

Pumice  Htone — Imported,  lump,  4(g) 
hOc.  per  lb.;  domestic  lump,  6c.; 
eroutid.  4(fl)7c.,  all  fob.   New  York. 

PyritcH — Spanish  fines,  per  unit,  16c., 
c.i.f.     Atlantic    seaport;     furnace    size, 


164c.;  Spanish  lump,  14@15c.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12  @  14c. 

Quartz — (Acid  tower)  fist  to  head, 
$10;  li  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sulphur — $18  per  ton  for  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $11@$20  per 
ton;  roofing  grades,  $8.50@$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10@$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars;  freight  to  New 
York  $5.25  per  ton,  carload  lots;  less 
than  carload  lots,  $9.25.  Imported, 
$35@$40;   Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic — White  arsenic,  9@10c.  per 
lb.  in  carload  lots.  Usual  spring  de- 
mand is  not  being  felt  for  insecticides. 
Supplies  are  plentiful  and  market  is 
dull. 

Sodium  Nitrate — $2.85@$3  per  cwt. 
ex  ves,«el,  Atlantic  ports.  Market  quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $30  per  ton.  New 
York. 

Potassium  Sulphate — Domestic,  $220 
@$230  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon.  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,   14 Jc,  f.o.b.   works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $00@$95,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $90@$95, 
c.i.f.  Atlantic  seaports.  Spiegeleisen, 
18(5)20  per  cent,  $35@$40,  f.o.b.  furnace. 

'Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2  per  lb.  of  con- 
tained metal,  f.o.b.  works. 

Fcrrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $65@$60; 
50  i)er  cent,  $85@$90;  75  per  cent, 
$145@$150. 

Korrolungsten — Domestic,  70  to  80 
l.er  cent  W,  50(a)55c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
60c. 

Ferro-uranium — 35  to  50  per  cent  U, 
.•?(;  per  11>.  of  II  contained,  f.o.b.  works. 

Forrnvanadium — Basis  30  to  40  per 
cent,  $5  per  lb.  of  V  contained,  plus 
75c. @$2  differentials  and  according  to 
Hilioon  content,  f.o.b.  works. 

Mctnl  Products 
Copper    Sheets — Current    New    York 
list  price,  20|@'20Jc.  per  lb.;  wire,  15@ 
15ic. 


Lead  Sheets — Full  lead  sheets,  8c.; 
cut  lead  sheets,  8Jc.  in  quantity,  mill 
lots. 

Nickel  Silver  —  33Jc.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheeta> 
183c.;  sheathing,  17ic.;  rods,  i  to  3  in., 
153c. 

Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement^-40@45  per  cent 
Cr.O;,  $45@$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $80  per  net 
ton.  shipping  point;  arches,  keys, 
wedges,  $85;  splits,  soaps,  $100. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55@$60  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $45® 
$50. 

Magnesite  Brick— 9-in.  straights,  $90 
@$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick— 9-in.,  per  1,000:  $45@ 
$55  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 

Pittsburgh,  March  15,  1921 

Production  of  steel  continues  to  de- 
cline, the  rate  now  being  about  40  per 
cent  of  capacity,  against  about  80  per 
cent  during  the  period  of  high  pressure 
in  1920,  when  there  was  apparently  de- 
mand for  more  than  could  be  produced, 
output  then  being  limited  by  transpor- 
tation conditions  and  other  influences. 
The  Steel  Corporation's  rate  has  de- 
clined to  about  60  per  cent  of  capacity, 
and  independent  production  shows  little 
variation,  being  about  25  per  cent  of 
capacity. 

The  Steel  Corporation  has  not  reduced 
its  prices  and  shows  no  intention  of  do- 
ing so  in  the  near  future.  Extreme 
prices  quoted  by  independents  on  the 
various  finished  steel  products  show 
hardly  any  fui-ther  decline,  except  in 
sheets,  which  have  declined,  for  ordi- 
nary orders,  to  3o.  for  blue  annealed, 
4c.  for  black,  and  .S.lOc.  for  galvanized. 
There  is  a  slight  improvement  in  the 
volume  of  buying   of  steel    products. 

Pig  Iron — Foundry  iron  has  declined 
another  .".Oc.  the  Standard  Sanitnr>' 
Manufacturing  Co.  having  bought  1,000 
tons  on  the  basis  of  $26.  Valley,  .^t  the 
same  time  the  company  bought  for  its 
Louisville  plant  ."lOO  tons  of  V'irginia  iron 
at  $26.  furnace,  and  500  tons  of  Bir- 
niinK-hani  iron  at  $2.'>,  furnace.  Bessemer 
and  basic  ivmain  nominally  $27  and 
$25.  Valley.  A  broker  has  .«old  500  tons 
of  basic  at  about  $23.  Valley,  but  no 
regular  supplies  are  offered  at  such  n 
price. 

Coke 

i'onnellNville  -Furnace,  $4.75(g)$6.60; 
foundry,  $5.75@^$l>.2.^. 


530 


Engineering    and    Mining    Journal 


Vol.   Ill    No.  12 


The  Copper  Situation  in  Germany 

Special   Report   From   Our   Vienna   Correspondent 


OF  THE  copper  mined  by  the  world  during  the  period 
1879  to  1913,  Germany  contributed  about  4  per  cent. 
Concerning  the  consumption  of  copper,  the  German 
brass  and  copper  fabricators,  and  particularly  the  German 
electrical  industry,  although  producing  chiefly  for  home 
markets,  always  have  manufactured  a  considerable  quan- 
tity of  copper  for  export.  For  example,  1913  statistics 
show  that  the  copper  exported  in  German  wires  and  cables 
exceeded  the  imported  copper  by  27,118  tonnes.  Naturally 
the  major  pai-t  of  this  was  consumed  by  those  German  con- 
cerns manufacturing  electrical  goods — Allgemeine  Elek- 
tricitatsgesellschaft,  the  Siemens-Schtickert,  and  the  Lah- 
meyer-Felten-Guilleaume  companies.  English  electrical  and 
other  copper-fabricating  industries  were  wholly  unable  to 
keep  up  with  this  German  development. 

Today  general  consumption  of  copper  by  Germany  is 
down  to  barely  more  than  half  of  that  of  the  last  ante- 
bellum year,  because  of  the  present  production  crisis,  the 
coal  shortage,  and  the  continual  labor  difficulties. 

In  Germany  at  the  outbreak  of  war  copper  cost  about 
114  marks  per  100  kg.,  but  during  the  war  a  maximum  price 
was  fixed.  After  this  was  removed  on  Nov.  1,  1919,  official 
trade  prices  were  reported,  and  the  price  of  electrolytic 
copper  rose  to  about  4,700  marks  in  the  middle  of  Feb- 
ruary, 1920.  Soon  thereafter  the  demand  for  raw  material 
changed  into  an  offering  of  raw  materials. 

After  the  close  of  the  Spa  conference  the  world's  mar- 
kets waited  in  vain  for  large  German  buying  orders  for 
copper.  As  the  freight  from  New  York  to  Hamburg  was 
not  less  than  $15  per  tonne,  and  even  from  London  to  Ham- 
burg was  30s.,  it  was  to  be  expected  that  German  metal 
products  containing  considerable  copper  would  be  higher 
priced  on  the  world  market  than  American,  at  least  by  the 
amount  of  the  heavy  freight  rate  plus  insurance  and  costs. 
This  circumstance  canned  all  the  more  weight,  as  the 
German  price  of  copper  was  already  considerably  above  the 
world-market  par.  Subsequently  a  very  pleasing  marked 
decrease  in  international  freight  rates   occurred.     Further- 


more, the  summer  saw  a  decrease  in  the  export  business  in 
most  branches  of  industry,  owing  to  the  rise  in  German 
exchange.  As  a  result  of  the  market  conditions  men- 
tioned, the  German  quotation  on  electrolytic  was  2,655  marks 
in  the  middle  of  April,  fell  to  2,088  marks  by  the  middle 
of  May,  and  to  1,609  marks  by  the  end  of  that  month. 
Since  then,  within  the  limits  of  fluctuations  in  exchange, 
the  quotations  have  remained  at  about  2,000  marks.  Tak- 
ing into  account  the  risks  necessarily  associated  with  the 
purchase  of  copper  and  sales  of  fabrications,  the  present 
increased  price  of  the  electrical  manufactures  involved,  as 
compared  with  pre-war  prices,  corresponds  to  the  rise  in 
the  price  of  copper. 

Naturally,  the  copper-producing  countries  suffer  most 
from  the  fall  in  the  price  of  copper,  although  because  they 
have  large  export  trade  balances  their  exchange  rate  is 
high.  Germany,  however,  could  derive  but  a  dispropor- 
tionately small  advantage  from  the  fall  in  international 
prices,  or  none  at  all,  by  reason  of  the  continued  decline 
in  the  exchange  rate.  On  the  other  hand,  the  copper-pro- 
ducing countries  may  have  laid  up  sufficient  reserves  dur- 
ing their  high-level  period  in  the  war  to  tide  over  this 
inevitable  reaction,  whereas  low  German  exchange  presents 
a  not  inconsiderable  expoi't  premium  for  German  export 
business. 

Under  the  persisting  inflation  and  existing  economic  sit- 
uation, which  precludes  a  fall  in  prices  for  the  German 
consumer  in  the  international  markets,  even  the  granting 
of  American  credits  would  scarcely  put  Germany  in  a  posi- 
tion to  import  very  much  more  copper.  Therefore  it  seems 
that  in  view  of  America's  dominant  position  in  copper  it 
would  be  more  appropriate  to  make  foreign  loans  in  copper 
than  in  money,  the  copper  to  be  manufactured  and  then  re- 
exported, thus  escaping  the  risk  of  exchange  and  trans- 
portation in  the  far  from  adequately  traveled  path  of  manu- 
facturing credits.  At  present  the  world  crisis  seems  to  be 
increasing,  so  that  it  is  likely  we  shall  have  to  reckon  with 
later  effects  on  the  copper  market. 


Metal,  Mineral,  and  Ore  Prices  During  1920 


.\luminurn.  list  price.  99  per  cent.  c.  per  lli 
Antimony.  Chinese  ordinary,  e.  per  lb. 

I!i.-n.utli.  $  per  lb 

Hlerifje.  average  settling  price,  high,  S  P''i   '    '' 

Blende,  60  per  cent  zinc.  $  per  ton 

Cadmium.  $  per  lb 

Calamine,  ba-ii.?    40  per  cent  sine.  $  per  I  .n 
Copper,  electrolytic,  fob.  refinery,  c.  p.r  li. 

Copper,  Hh''ets.  c.  per  lb 

Copper,  wire,  c.  per  lb 

Copper,  spot,  standard.  £  per  long  ton 

Copper.  3  months,  standard,  £  per  long  ton 

Copper,  spot,  electrolytic,  £  per  long  ton 

KerronianKanese,  prompt,  domestic,  $  per  ton 

Cold,  s   and  rl.  per  troy  ox 

Iridium,  nominal.  $  per  troy  oz 

Iron,  ba.sie.  iii)?.  $  per  ton 

Iron,  he.Hsemer,  pig,  i  per  ton 

Iron,  foundry,  pig.  $  per  ton.  . 

Lead,  ordinary,  c    per  lb 

Lead,  ordinary,  r.  per  lb 

Lead,  spot.  £  per  long  ton .... 

Lead,  3  months,   £  per  long  ton 

Lead,  ore.  high,  i  per  ton 

Lead.  ore.  80  per  cent.  J  per  ton 

Lead,  ore,  80  per  eenl.  $  per  ton 

.Molybdenum,  ore.  85  per  lenl  Mo.Si,  c.  per  lb.  of  Mo.Sz, 

Niekel.  li.Ht  price,  ingot.  <■    fier  lb 

.\iekr.|,  li»l  price,  cleetroiyti.-,  c.  per  lb 

.Nitrate,  r   per  lb 

I'latimim.  i  per  troy  oz 

rvrite.4.  Spitlii.ih,  fee,  size,  e,  per  lf»rig  ton  unit 

(/uiek .liver,  i  per  75-lb.  )lu.l< 

Quicksilver.  %  per  75-lli,  Mask    

.-Silver,  999  fine,  domestic  origin,  e.  per  troy  OZ 

,<ilver,  999  line,  foreign  origin,  c,  per  troy  ol .  .  . 

.Silv.T,  925  fine,  d.  per  troy  oz 

.^pi.-geieisen.    I8(«i20  per  cent.   »  p.T  t,„, 
.•it.  rimg  Kxdiange,  c,  jier  £ 
.Hulpli.ir.  $  per  Ion 

Tin.  'I')  per  cent,  e,  per  II.  

Till,  it.iiidanl,  spot.  £  per  long  ton  

Tin.  -.tanilarri,  3  months,   £  per  lout-  loi,      

Tilng.l.n  ore.  wolframite,  60',   Wh.  .$  ,,.-r  unit  WO,..  .  . 
Zinc,  I'rime  Western,  e   per  II. 
Zinc,  spot,  £  per  long  ton .... 
Zinc.  3  riiontlis,  £  per  long  ton 
Zinc,  .heels,  .-iirloiul  lol-s,  e,  p.i  '' 


New  York 
.New  York 
Joplin.Mo. 
Plattevillc.  Wii 


Londo 
London 
London 


Ne 


■  York 


Londo 
New  York 
Valley 
Valley 
Valley 
New  York 
St.  Louis 
London 
London 
Joplin,  Mo. 
.loplin.  Mo. 
Plattevillc.  Wii 
.  New  York 
New  York 
Now  York 
New  York 
Now  York 
Now  York 
New  York 
.San  Francisco 
New  York 
Now  York 
London 
Furnace 
New  York 
Lu.  and  Toxnn 
Now  York 
London 
London 
New  York 
Ht.  Louis 
Londi 


.Jan.  2 
33 
9  825 
2  65 
59  60 
1.  55.50 
1   45 
35  00 
18  725 
28  50 
22  75 
116 

118  25 
124 
145 
109 
300 

35  50 

36  50 
38.50 

8.25 
8  00 
45.75 
46.25 
93.65 
92  50 
i.  87.00 
75 
43 


85 

90 

130  5 
130  5 

75  875 

45 
377  5 

18 

58,75 
347  5 
349  5 


35  I 
11  75 

2  85 
61.50 
61  00 

1.45 

39  35 

19  05 

33  50 

32  50 
122 
124  5 
128 
250 
127  4 
425 

48  50 

48  50 

50 
9  375 
9  0625 

52  375 

53  375 
115  60 
111  25 
110 

100 
43 
45 

3  925 
155 

17.50 


89.50 

83  75 
403.25 

18 

63  75 
419 
421  5 


Aug. 
.luly 
Feb. 
Feb. 
Feb.- 
.\pr.- 
Feb, 
Oct. 
Sept. 
Sept. 
.4uK.- 
Jan. 
Mar. 
Fob. 
Feb. 
Oct. 
Sept. 
.Sept. 
.luly 
.Inn,- 


-Oet 
■Oct, 
12-13 
4-11 
19-20 
19-20 
14-20 
2-8 
2-8 


28  4 

-Low- 
Dec. 

■ 

Dec.  31 

28.4 

5  325 

Dec. 

23-31 

5.325 

2  40 

Nov 

-Dec. 

2.40 

35  25 

Dec. 

2-8 

36.95 

37  00 

Dee. 

16-22 

No  mkt. 

1    40 

Dec. 

1.40 

20  00 

Dec. 

20  00 

12   125 

Dec. 

31 

12.125 

21,50 

Dec. 

21.50 

16  50 

Dec. 

16  50 

71.75 

Dec. 

31 

71   75 

7225 

Dec. 

29 

72  875 

80 

Dee. 

30-31 

80- 

122.50 

Dec. 

122  50 

102/7 

Apr. 

9 

116  1 

300 

.lan.- 

.July 

325 

30 

Dec. 

30 

32 

Dec. 

32 

33 

Dec, 

33  . 

4   50 

Dec 

15-22 

4  75 

4  50 

Dec 

18-22 

4  65 

21.50 

Dec. 

16-23-28 

23.50 

22.50 

Dee. 

22 

24  25 

58  05 

Dee. 

30-31 

58.05 

51   25 

Dec 

16-3! 

51   25 

75 

Oct. 

7-20 

.No  mkt. 

.Ian.' 
.\UK 
..\pr. 
-\pr. 


15-21 
■  Feb 
-Sept, 


22-28 
30-31 
16-22 


Feb. 
( let. 
Apr. 


25 
-.lune-.luly 


Dee, 
Doc, 
Dee. 
I  )ce. 


23-31 
1-27 
23 


64 

40 
60 

25 
875 

18 
31 

25 

210 

3 
5 

■25 
50 

70 

Londo 
Ne 


York 
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Company  Reports 


Portland  Gold  Mining  Co.'s 
Surplus  Decreases 

Gold;  Colorado 

The  twenty-seventh  annual  report  of  the  Portland  Gold 
Mining  Co.  for  the  calendar  year  1920  states  that  the  gross 
value  of  the  ore  mined  and  shipped  amounted  to  $887,533.04, 
and  that  the  values  recovered  by  mills  totaled  an  additional 
$663,107.62.  Net  cost  of  mining  and  milling  was  $1,474,- 
100.35,  leaving  a  net  profit  of  $76,540.31  from  the  operation 
of  mines  and  mills. 

Cash  receipts  totaled  $1,309,024.28,  and  disbursements, 
including  a  dividend  of  $195,000,  amounted  to  $1,3.59,759.48! 
Surplus  balance  on  Jan.  1,  1920,  stood  at  $103,087.85;  on  Jan 
1,  1921,  at  $52,352.95. 

Profit  and  loss  account  follows: 
Debits 

Net  profit  from  operation tt-a  =1.1  ■>, 

Interest  on  bank  balances 1  3.^4  III) 

Interest  on  corporation  bonds  owned...  '  ■iipii  oil 

Interest  on  bills  receivable '. 2  .?sii  iin 

Interest  on  open  accounts 

Interest  on   Liberty  bonds 

Discount    

Registration    fees ...!.!..!... 

Net  loss  to  surplus ..............]..      442  09 


New  Idria  Quicksilver  Has 
Large  Deficit 

The  annual   report  of  the  New  Idria   Quicksilver  Mining 

?^'  u  .1  ^^^'^  ^^-^  '*^*^"  ''^^t  ^^^  company  has  passed 
through  the  most  serious  period  since  its  incorporation. 
Dunng  the  early  part  of  the  year  the  outlook  was  promis- 
nlf;t  r^       '  "^  ^\^  destroyed  a   large   portion  of  the 

plant,  warehouse,  supplies,  and  a  large  amount  of  quick- 
s.  ver  m  process  The  heavy  expenses  during  reconstruction, 
with  no  production  for  several  months,  used  up  available 
cash  asse  s,  and  with  a  stagnant  market  and  the  low  price 
of  quicksilver  ,n  the  fall,  the  plant,  which  had  been  running 
at  partial  capacity  in  September  and  October,  was  closed 
do^vn    on    Nov.    1,    and    all    expenses    were    reduced    to    a 

prevailing  since   September 


1.493.38 
942.(14 
998. 4S 
5.1" 
4.72 


minimum 

The  low  price  of  quicksilver 
was  caused  by  the  dumping  of  large  quantities  of  Vorefgn 
quicksilver  from  Europe,  over  16,000  flasks  hav  ng  befn 
imported  in  1920,  against  a  normal  import  of  6.000  flasks 
Some  of  this  imported  quicksilver  has  been  sold  as  low  as 
these   large   importations,   and    low   prices. 


$35   per   flask. 


Total    jj 

Credits 

Interest  on   notes  payable $ 

Di.scount  on  Liberty  bonds  sold  

Depreciation :  

Permanent    equipment $27,648.64 


Independenc 
Furniture  and  fl\tures. 
Depletion 


92.39i(.73 
333.78 


Loss  on  sale  of  Colorado  Springs  mill!  '.'. llVlfi^'sfi 

Loss  on  sale  of  Victor  mill .'.'.■.'.■        8.^516.16 


Total 
Surplus  balance 
Net   loss  for 
Dividends    .... 

Surplus  balanc< 


92( 


.Ian. 

,   1920 

.Ian. 

.   1921 

1 

$442,094.72 
195.000.00 


$819,531.97 
637.094.72 


Which  ai-e  much  below  the  cost  of  American  production 
rorontvTh  '''  home  maA-et.  and  resulted  in  clo' i„g  dow" 
not  only  the  company's  mine  but  nearly  every  other  ouick 
silver  property  in  the  United  States.     "  ^ 

It  was  deemed  expedient  to  consent  to  the  appointment  of 
a  receiver  m  order  to  preserve  the  assets  and  property  of 
the  company  ,n  behalf  of  the  creditors  and  the  .^ockholderJ 

cITboV"""  '^^""''•'  ''"-  ^°  ve-finance.     James  D 
CoU.  of  Boston,  was  appointed  receiver  on  Dec.  20.  1920. 
of   the   com 

ance  sheet,  will  have 

Sei5e'"uwin'th"f  ^'"'^'7™'^^"-^'  P'^'^^^  '"  «  P-ition'to 
comDany  if  ,>        .  t"'"*"  ^^   ne<^essary   to   re-finance   the 

company  if  it  ,.,  to  continue  as  an  operating  company 
The  condensed  balance  sheet  of  Dec.   '•  "^Panj. 


ve  to  be  liquidated  before  the  receivership 


Exploration  Company  Earns 
Substantial  Profit 

(iold;  Mexico 
A  report  of  the  Exploration  Company,  Ltd.,  for  the  year 
ending  Dec.  31,  1920,  shows  a  net  realized  profit  of 
£57,162  2s.  .5d.,  which,  added  to  the  balance  of  £87.384  10s 
4d.,  brought  forward  from  the  preceding  year,  makes  a  total 
of  il44..546  12s.  9d.  to  the  credit  of  profit  and  loss  account. 
Irom  this  sum  £20.000  has  been  deducted  to  provide  for 
flepreciation  on  the  company's  investments,  and  out  of  the 
remaining  fl24.546  12s.  9d.  the  directors  have  recommended 
the  payment  of  a  dividend— of  10  per  cent— being  Is.  per 
share,  free  of  income  tax,  leaving  a  balance  of  £87,046  T's 
9d.  to  be  carried  forward. 

The  shares  and  interests  of  the  company  in  various  sub- 
^l'.'"7.,""''  "'her  companies  stand  in  the  balance  sheet  at 
i-tXv.21  4a.  2d.,  being  their  value  on  Dec.  31.  taken  at 
market  prices  for  quoted  and  the  .Inectors'  valuation  for 
unquoted  .securiti..s.  The  appreciation  in  value  of  the  Ai 
'can  dollar  early  in  the  year  enabled  the  director* 
<>r  nearly  all  of  the  company"; 
State.s  to  adviintage. 

The    subsidiary    companies    in    the 


Plant 

Mineral  (lepn.si(.s 

Ca-th 

.4rrount«  receivable.. 
Quick.tilvcr  and  sunnli< 
Deficit 


Capital IIABM.ITII.: 

.\ccnunt,<  payable 

Notes  payable ' 

l{c'<cr\  e  for  inincral  dcHpwil:' 


20.  1920.  follows; 


$685,470  60 

'.581.108  00 

n.^O}  08 

2.075  47 

163.008  04 

29O.363.07 

$^.543,826  U 

JiOO.OOO  00 

15.511  1: 

210  000  00 

3.818.315  14 

$<. 543.821.  2t. 


Uner- 
to  dispose 
stments   in  the   United 


Montana-Bingham  Consolidated  IMIning  Co. 

Copper.  Lead;  I  tah 

.lattrMim-n^/rr'f""?b'  °''  "'^"  '^'•"'""a-Bingham  Consoli- 

<iaii(i   iviimng  Co.  for  the  year  ended   Dec.  31     I'V'O    st«f«« 

ha     pro.  luetmn   „n,ou„„,,   ,„   7,„,,,„   ,^,    copper    1  ■■.St 

loss  statement  follows  0|H>>at-ng  and  profit  and 


M 


United    States    and 


l> Ml  n'''^  have  maintained  operations  without  material  change. 

rnlf     f  Tu"""  ^''''''  '"■'•"  '"'^■^•'•■'"■ly  alfecle,!  by  the  increa.sed 

.st_  or  labor  and   Mupplios.   increased   li.xation.  and   the   fall 

"  th  pnce.  of  silver  and  lead.  The  Huena  Tierra  Mining 
<  o.  „  Novem  ,..,•  hi.sl  m,.de  an  issue  of  £66.000  five-year 
not  M  to  provide  fund.s  for  carrying  out  an  extensive  .^clu-me 
"f  .lev.'lopmeiu.  ami   thi.s  company  underwrote  the  i.sue 


Total raliiiK  i 


Priifit.  from  opcrali. 
.Villi  nilcriut  cnrniil 


cl  liomi  inlcrcoi  ami  . 
X"  charcnl  to  nurplua 


..J"3;!"mS"?^«S:  "•  '""•  "'"^  *"«^-«0'-'«' 
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Mining  Stocks 

Week  Ended  March  12,  1921 


Stock 

Adventure 

Ahmeek 

Alaska-Br.  Col 

Allouez 

Anaconda 

Arcadian  Consol. . . . 

Ariz.  Com'l 

Big  Ledge 

Bingham  Mines 

Calumet  &  Arizona. . 
Calumet  &  Hecla.. .  . 

Canada  Copper 

Centennial 

Cerro  de  Pasco 

Chile  Copper 

Chino 

Columbus  Resall 

Con.  Arizona 

Con.  Copper  M 

Copper  Range 

Co'stal  Copper  (new) 

Davis-Daly 

East  Butte 

Fiist  National". 

Frankhn 

Gadsden  Copper .... 

Granby  Consol 

Greene-Cananea 

Hancock 

Howe  Sound 

Inspiiation  Consol... 

Iron  Cap 

Isle  Royale 

Kennecott 

Keweenaw 


Magma  Chief 

Magma  Copper 

Majestic 

Mason  Valley 

Mass  Consohdated . . 
Mayflower-Old  Col. . 

Miami  Copper 

Michigan 

Mohawk 

Mother  Lode  (new).. 

Nevada  Consol 

New  Baltic 

New  Cornelia 

Nixon  Nevada 

North  Butte 

North  Lake 

Ohio  Copper 

Old  Dormnion 

Osceola 


Phelps  Dodge 

Quincy 

Ray  Consolidated. . . 

Ray  Hercules 

St.  Mary's  Min.  Ld.. 

Seneca  Copper 

Shannon 

Sbattuck  Arizona 

South  Lake 

Superior  Copper 

Superior  A  BoHton... 
Tenn.  C.  &  C.  cfs... 

Toulumne 

United  Verde  Ei... . 

Utah  Consol 

Utah  Copper 

Utah  M.  4T 

Victoria 

Wlnon» 

Wolverine 


loternat.  Nickel 

Intemat.  NickeL  pf.. 


National  Lead 

National  Lead.  pfd. 

St.  Joe«ph  Lead 

Stewart  .Mining 


Ezch.  High    Low 
COPPER 

Boston  *70       *65 

Boston  48         47 

N.  Y.  Curb  A         f 

Boston  2U       2U 

New  York  38i       34} 

Boston  2i         2l 

Boston  8i           8 

N.  Y.  Curb  A         { 

Boston  8;       8  J 

Boston  47         45 

Boston  237       225i 

N.  Y.  Curb  

Boston  9            9 

New  York  27  i       23 

New  York  H  J         9 

New  York  21  j        I9J 

Salt  Lake  *30       *30 

N.  Y.  Curb  

N.  Y.  Curb  2           1 : 

Boston  34S        31} 

Boston  Curb  *36        *iO 

Boston  6\         Ss 

Boston  8  J         8  A 

Boston  Curb  *85       *75 

Boston  

N.  Y.  Curb  

New  York  18}       18} 

New  York  2U        18} 

Boston  3           3 

N.  Y.  Curb  2i          2} 

New  York  33i       29| 

Boston  Curb  6}         6 

Boston  20         20 

New  York  17|       16 

Boston  

Boston  3           2' 

Boston  2}         2} 

N.  Y.  Curb  

N.  Y.  Curb  21          18) 

Boston  Cuib  

Boston  U          1 } 

Boston  2}          I  i 

Boston  4|         3} 

New  York  18}       16J 

Boston  2J         2} 

Boston  48         45 

N.  Y.  Curb  5}         5 

New  York  10|         9} 

Boston  Curb  

Boston  14         13  J 

N.  Y.  Curb  

Boston  n           91 

Boston  *25       *25 

N.  Y.  Curb  

Boston  I8J        17 

Boston  27         25 

Open  Mar.  tl80   .... 

Boston  40         38 

New  York  12}       II 

Boeton  Curb  *50       *25 

Boston  30!       28} 

Boston  15}       121 

Boston  I            I 

New  York  6}          5} 

Boston  I }          II 

Boston  

Boston  2            I } 

New  York  81         7 

Boston  *50       'SO 

Boston  Curb  27         24 

Boeton  4'.          4} 

New  York  51         46) 

Boston  I  i          I  A 

Boston  I )         r. 

Boston  'SO       '50 

Boston  II)       11} 

NICKKL-COPPER 

New  York  15}       13) 

New  York  80        SO 

LRAD 

New  York  72         70} 

New  York  

New  York  11}       11} 


Am.  Z.  L.  &  S New  York 

Am.  Z.  L.  &S,prd..  New  York 

Butte  C.  A  Z New  York 

Butte  A  Superior New  York 

r'nilahan  Zn-Ixl New  York 

NewJereeyZn N.  Y.  Curb 

Succeee N.  Y,  Curb 

Yellow  Pine Lf<«  Angeles 

•  CeoU  per  share,  t  Hid  or  askcfl 
H^.Senu-uioually.  BM,  ili-monthly. 


ZINC 

81 


47    Sept. 

■20,  Q 

$0.50 

21  j  Mar. 
35!  Nov. 
2!     ... 

•19 
'20,  Q 

1.00 
1.00 

8  Oct. 
A  ... 

18, 

.50 

8}     Sept. 

45     Dec. 
227     June 
*I3 

•19,  Q 
•20,  Q 
•20,  Q 

25 
1.00 
5.00 

9     Dec. 

24!   Mar. 
9i 

•18,  SA 
•21, Q 

1.00 
.50 

20     Sept. 
*30       ... 

'20,  Q 

.37i 

^  Dec. 

H    ... 

18,  Q 

.05 

32J  Sept. 

•20,  Q 

.50 

5}  Mar. 
8}  Dec. 
*75     Feb. 
2} 

•20,  Q 
■19,  A 
■19,  SA 

.25 
.50 
.15 

*25                     

18}  Ma> 
18}  Nov. 
3       ... 

■19,  Q 
•20,  Q 

1.25 
.50 

21  Jan.  ■2\,Q  .05J 

30|  Oct.  '20,0  1. 00 

6     Rept   '20,  K  .25 

20     Sept. '19,  SA  .50 

16}  Dec.  '20,0  .50 


2i     

2}     

«2I        

185  Jan. '19,  Q 
*10     

.50 

1}       

IJ  Nov.  •I?,  Q 

1.00 

16    Feb. '21,  Q 

.50 

46     Nov.  'id,  Q 

1.00 

9}  Sept.  ^20,  Q 

.25 

14       Aug.  ^20,  K 

.25 

10}  Oct.  •IS.  Q 
*25       

.25 

■fs 

17     Dec. '18,  Q 
25    June '20.  Q 
....  Jan. -21,0 
38     Mar.  '20,  Q 
11}  Dec.  ^20,  Q 

1.00 

.50 

2.50 

1.00 

.25 

30     June  ^20,  K 
13       

2.00 

1     Nov.  ^17,  Q 
5J  June  '20,  Q 

.25 
.25 

4     Apr.  •17, 

IJ     

1.00 

7}   .May  '18,  I 
>50     May '13, 
25     Feb.'2l,Q 

4}  Sept.  '18, 
471  Dec.  '20,  Q 

li    Dec.  •n, 

u   

1.00 
.10 
.50 
.25 

1.50 
.30 

14     Mar,  •19,  .50 

80     Feb.  •21,Q  1.50 

71     Dec. '20,  Q  1.50 

105     Dec. '20,  Q  1.75 

II)   Dec. '20,  QX  .50 

♦6     Dec. '15.  .05 


1  Quoli 
K.  Irreluli 


8     May  '20. 

1.00 

26     Nov.  '20.  Q 

1    50 

41   June '18. 

.50 

101   Sept.  '20, 

1   25 

51    Dec,  '20.  0 

50 

139     I>l). '21.^ 

2  DO 

♦4     July '16. 

03 

•50     Hcpt.  '20.  U 

.03 

ns   mlfwing.      Q,  Q 
I.  liiiliiLl    X.  Includ 

tartorly. 
meitiu 

Stock 


Exch. 


Alaska  Gold New  York 

Alaska  Juneau New  York 

Carson  Hill N.  Y.  Curb 

Cresson  Consol.  G.. .  N.  Y.  Curb 

Dome  Extension. .  .  .  Toronto 

Dome  Mines New  York 

Golden  Cycle Colo.  Sprgs. 

Goldfieid  Consol N.  Y.  Curb 

Holliuger  Consol. . . .  Toronto 

Homestake  Mining..  New  York 

Kirkland  Lake Toronto 

Lake  Shore Toronto 

Mclntyre-Porcupine  Toronto 

Porcupine  Crown Toronto 

Portland Colo.  Sprg5 . 

Reorgan.  Booth N.  Y.  Curb 

Silver  Pick N.  Y.  Curb 

Teck  Hughes Toronto 

Tom  Reed Los  Angeles 

United  Eastern N.  Y.  Curb 

Vindicator  Consol. .  .  Colo.  Sprgs 

West  Dome  Consol..  Toronto 
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The  Mining  Engineering  Standard 

WE  ARE  FAR  FROM  WISHING  to  terminate  the 
interest  in  the  discussion  as  to  the  education  of 
the  mining  engineer  which  has  been  aroused  by  our 
phrase  "only  a  correspondence  school  engineer."  There 
have  arisen  a  number  of  thoughtful  persons  who  take 
the  view  that  the  mining  engineer  is  born  and  not  edu- 
cated ;  and  that  it  makes  no  difference  whether  he  at- 
tends the  best  mining  school,  gets  his  schooling  by 
correspondence,  or  does  not  get  any  schooling  at  all. 

We  want  to  range  ourselves  once  for  all  against  this 
shallowest  of  fallacies.  Mining  engineering  is  an  ele- 
vated profession,  and  must  be  made  so  that  it  will  stand 
as  the  full  peer  of  the  other  learned  professions,  which 
to  date  have  been  medicine,  the  bar,  and  the  clergy.  It 
does  not  yet  do  that ;  and  the  main  reason  is  the  above- 
named  foolish  la.xity  as  to  education  and  qualification. 
The  strict  educational  and  other  requirements  neces- 
sary' before  a  doctor  or  a  lawyer  can  practice  do  not 
eliminate  the  variations  in  human  nature,  or  entirely 
guard  us  against  the  incompetent  and  the  shyster:  but 
how  much  more  rankly  these  would  flourish  if  the  educa- 
tional qualifications  were  dispensed  with!  None  of  our 
liberal-minded  mining  men  would  employ  a  doctor  or  a 
lawyer  who  had  not  gone  through  the  prescribed  amount 
of  .scholastic  training;  and  we  know  how  to  appreciate 
those  whose  training  has  been  unusually  good. 

It  is  recognized,  among  doctors  and  lawyers,  and  by 
their  clients,  that  certain  schools  of  law  and  medicine 
give  their  students  a  much  more  thorough  training  than 
do  the  rest.  We  must  also  recognize  this  very  difficulty 
for  the  mining  engineer.  There  are,  unless  we  mistake, 
too  many  mining  engineers,  good,  bad,  and  indifferent, 
in  the  country  today:  many  of  them  are  out  of  a  job. 
There  are,  as  we  know  of  a  certainty,  too  many  mining 
geologists  in  the  country.  They  are,  as  we  happen  to 
know,  mostly  bad  or  indifferent;  and  we  wish  that  more 
of  them  were  out  of  a  job  than  is  the  case.  The  reason 
is  faulty  training.  A  man  takes  a  summer  school  course 
in  i)etroleum  geology  at  some  college,  and  sets  up  as  an 
oil  geologist.    Who  is  there  to  say  him  nay? 

The  Society  of  Economic  Geologists  has  established 
a  high  standard — yet  not  too  rigorous—  for  membership, 
and  it  is  safe  to  say  that  any  economic  geologist  even 
fairly  well  (|ualified  for  professional  work  will  .soon  be 
found  among  its  members.  Outside,  however,  will  still 
be  hundreds  of  the  summer  school  and  correspondence 
.Hchdol  and  no  school  variety.  The  .Mining  and  Metal- 
iurgic'd  .Society  i)f  America  has  a  niodi'ratcly  high  stand- 
ard (if  memlicrshii)  for  mining  engineci-s,  but  there  are 
many  e(|ual!y  well  (|ualified  who  are  not  members  of  the 
society.  The  American  Institute  of  Mining  and  Metal- 
lurgical Engineers  has  at  present  also  a  moderately  high 
Htimflard;  but  whereas  the  first-named  s(K'iety  had  its 
ntandard  from  the  .start,  and  has  a  uniform  grade  of 
membiTship,  the  high  standard  of  the  latter  society  was 


an  afterthought,  and  was  put  into  effect  after  most  of  us 
had  slipped  in,  in  the  good  old  days  when  about  the  only 
qualification  was  to  be  free,  white,  and  twenty-one,  and 
have  ten  dollars. 

We  hope  in  the  future,  for  the  good  of  the  profession 
and  of  mining,  that  the  lines  will  be  more  sharply  drawn. 
There  are  in  Washington  a  type  of  physicians  called 
"sun-dow-n"  doctors — men  employed  in  the  Government 
departments  who  take  their  medical  course  in  the  even- 
ing classes  offered  in  that  city.  On  account  of  this 
training,  there  is  a  legend  that  their  curative  powers 
come  to  them  only  after  sundown.  Possibly  it  would  be 
a  fair  regulation  if  correspondence  school  mining  engi- 
neers should  be  restricted  in  their  practice  to  engineer- 
ing by  correspondence. 


What  and  How  Many  Foreigners 
Shall  We  Admit? 

THE  MINING  INDUSTRY  is  one  of  the  largest 
employers  of  unskilled  and  semi-skilled  foreign 
laborers,  and  is  therefore  directly  interested  in  immigra- 
tion problems.  During  the  war  a  growing  scarcity  of 
this  type  of  worker  became  manifest,  and  many  em- 
ployers expected  post-war  conditions  would  be  worse, 
considering  the  expressed  intention  of  many  of  those 
whose  homes  were  in  southern  Europe  to  return  thence 
as  soon  as  the  war  was  over.  This  emigration  actu- 
ally did  take  place  to  a  certain  extent.  However,  when 
these  men  saw  the  generally  wretched  conditions  which 
obtained  in  their  homeland,  they  not  only  showed  a  dis- 
position to  return  to  America  but  also  persuaded  others 
to  come  too.  Thus,  coincident  with  the  present  depressed 
industrial  condition  of  this  country,  inevitably  resulting 
in  a  domestic  oversupply  of  the  more  inefficient  workers, 
we  are  confronted  with  vast  hordes  of  foreigners  clam- 
oring for  admission  to  our  ports. 

The  Dillingham  bill,  limiting  immigration  to  the 
I'nited  States,  for  fifteen  months,  to  3  per  cent  of 
the  number  of  each  nationality  in  the  United  States, 
was  designed  as  a  restrictive  measure,  but  received  a 
"pocket  veto"  at  the  hands  of  President  Wilson.  There 
is  likelihood,  however,  that  it  will  again  be  offered  to 
President  Harding,  a  fact  which  has  bi ought  out  no 
little  opposition  to  its  provisions.  It  is  argued  that  the 
bill  is  opposed  to  the  traditional  American  policy  of 
affording  opjiortunities  to  the  foreigner  and  assimilating 
him  into  our  civilization :  that  it  will  prevent  relatives 
of  foreign-born  resitlents  from  coming  to  this  country. 
and  will  thereby  encourage  emigration  of  trained  work- 
ers; that  it  will  discriminate  against  certain  national- 
ities which  have  only  recently  begun  coming  to  this 
country  in  numbers;  and  that  it  will  cause  a  great  deal 
ot'  international  misunderstanding.  Inasnnich  as  the 
legislation  is  intended  to  cover  only  a  fiftoen-month 
period,  it  woul<l  seem  thjit  no  serious  objection  could  be 
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made  on  the  basis  of  most  of  these  points.  Misunder- 
standing of  the  law  and  its  motives,  however,  would  no 
doubt  last  longer  than  this,  and  possibly  the  principal 
oVjjection  to  the  legislation  can  be  m.ade  on  this  ground. 
It  is  regrettable  that  some  intelligent  selection  cannot 
be  made  of  those  wishing  to  come  to  the  United  States. 
Since  the  war  we  have  been  forced  to  take  immigrants 
of  the  lowest  character,  diseased  mentally,  morally 
and  physically,  who  have  swamped  our  immigration 
facilities  at  Ellis  Island  and  elsewhere.  Typhus  fever 
has  developed  in  many  immigrants  after  admission,  and 
we  know  not  how  many  political  and  social  trouble- 
makers have  taken  advantage  of  our  hospitality.  Intel- 
ligent selection  should  not  only  keep  such  classes  out, 
but  should  take  some  cognizance  of  the  demands  of  our 
industries.  Employers  could  assist  materially  by  a  close 
co-operation  with  the  Government  in  indicating  in  which 
lines  assimilation  can  best  be  made.  Then  can  our  im- 
migration be  regarded  with  the  old  sense  of  satisfaction, 
rather  than  as  a  menace. 


Our  Champions  in  Mexico 

ANEW  ORGAxXIZATION  to  look  after  the  rights  of 
American  citizens  in  Mexico  has  been  formed  under 
the  name  of  the  American  Association  of  Mexico,  with 
headquarters  in  New  York.  Its  purpose,  as  announced 
in  its  circular,  is  to  work  "for  the  settlement  of  the 
difficulties  between  the  Mexican  government  and  Ameri- 
can citizens,  for  a  i-edress  of  past  wrongs,  and  for  a 
restoration  of  rights  under  which  Americans  became 
the  dominating  influence  in  the  development  of  Mexico's 
resources  and  in  the  promotion  of  the  welfare  of  her 
people."  The  organizers  further  promise  that  this 
association  will  seek  to  combat  all  propaganda  to  the 
effect  that  Mexico's  problems  have  been  solved,  to  make 
the  proper  representations  to  the  Government  at  Wash- 
ington, and  to  co-operate  with  the  Government  and  its 
officials  in  securing  an  adjustment  of  international  dif- 
ficulties. 

One  such  association,  already  in  existence,  namely 
the  National  Association  for  the  Protection  of  American 
Rights  in  Mexico,  should  be  enough,  if  it  were  really 
on  the  job  and  if  the  State  Department  really  needed 
the  aid  of  such  an  auxiliary.  The  name  of  the  latter 
a.ssociation  has  become  familiar,  but  if  it  has  accom- 
plished anything  the  fact  is  not  so  well  known.  In 
.short,  the  National  Association  has  successfully  hidden 
its  lieht  under  a  bushel,  despite  spending  a  large  sum  on 
publicity. 

But  all  is  not  to  be  harmony  between  the  two  associa- 
tions. The  American  Association,  just  organized,  says 
that  its  principal  reason  for  organizing  is  that  the 
National  A.ssociation  is  not  a  national  association  at  all, 
but  an  instrument  of  the  oil  companies  that  have 
financed  it  and  directed  its  policy.  "The  Americans 
who  have  formed  the  American  Association  of  Mexico," 
it  accuses,  "have  endeavored  for  more  than  a  year  to 
induce  the  so-called  National  Association  to  champion 
the  rights  of  all  Americans  in  Mexico,  to  announce  a 
policy  and  to  fight  for  this  policy  in  the  open.  Having 
failed  to  secure  such  action,  they  have  adopted  the 
alternative  of  organizing  an  a.ssociation  that  will  rep- 
re.sent  all  Americans  in  Mexico  without  regard  to  the 
nature  or  amount  of  their  investments."  Of  the  more 
than  4,000  members  of  the  National  Association,  3,800 
have  no  voice  in  its  direction,  the  circular  asserts. 

There  may  have  been  need  of  a  private  association  to 


champion  the  cause  of  Americans  in  Mexico,  when  they 
had  a  cause,  during  the  last  eight  years.  Whether  the 
need  still  exists  remains  to  be  seen.  Perhaps  our  new 
Government  at  Washington  intends  to  protect  its  na- 
tionals and  their  rights  abroad.  But  surely  two  such 
organizations  vying  with  each  other  as  champions  of 
American  rights  in  Mexico  will  not  be  productive  of 
good  results,  even  though  one  be  sincere  and  the  other 
selfish  or  hypocritical.  What  can  be  accomplished  de- 
pends on  the  State  Department,  and  if  this  be  efficient 
the  need  of  private  associations,  whether  their  names  be 
long  or  short,  will  disappear. 


Petroleum  and  the  Colombian  Treaty 

''Senators  Find  Americans  Own  Colombian  Oil — 
Government  Report  Shows  Extensive  Holdings — Fact 
To  Be  Utilized  To  Ju.stify  Opposition  to  Treaty — 
Selfish  Interest  Charged — Pittsburgh  Concern,  Later 
Merged    With    Standard,    Controls    Big    Concession." 

THE  ABOVE  is  an  accurate  copy  of  a  "scare  head" 
in  the  New  York  Tribune  of  a  recent  date,  covering 
a  point  of  interest  in  regard  to  the  pending  Colombian 
treaty.  To  those  like  ourselves,  who  have  made  some 
study  of  the  foreign  mineral  problem,  and  the  advisable 
and  even  necessary  foreign  mining  policy  which  the 
United  States  should  pursue,  such  headlines  give  a 
shock,  as  we  rea'ize  that  neither  the  Senate  nor  the 
Press  is  as  yet  fully  emancipated  from  provincialism 
and  ignorance,  and  the  dissemination  of  injurious  error. 

Certain  Senators,  it  appears,  have  unearthed  some 
apparently  damning  evidence  to  the  effect  that  certain 
oil  lands  in  Colombia  are  controlled  by  American  capital. 
"Therefore,"  they  reason,  "there  are  Americans  who 
would  be  benefited  by  the  establishment  of  more  cordial 
relations  betv/een  the  United  States  and  Colombia.  Ah 
ha!  According  to  the  vote-bidding  Congressional  tra- 
dition and  the  subscriber-bidding  journalistic  tradition, 
here  is  the  best  of  all  rep  sons  why  the  ti-eaty  should  not 
be  passed!  When  the  Great  American  People  find  out 
that  American  petroleum  interests  would  be  benefited  by 
the  handshake  between  the  two  countries,  it  will  demand 
that  the  breach  shall  be  widened,  and  we — the  certain 
Senators — shall  be  praised  for  having  dug  up  the  damn- 
ing evidence." 

The  trail  of  evidence  which  the  Senators  have  dug  up, 
according  to  the  dispatch,  was  not  deeply  buried.  In 
fact,  it  consisted  of  a  published  report  of  the  Bureau  of 
Foreign  and  Domestic  Commerce,  whose  object  it  is  to 
encourage  American  commerce  and  industry  abroad, 
as  is  the  object  of  the  State  Department,  the  executive 
functions  of  the  Government  in  general,  and  every  clear- 
thinking  American,  even  if  he  be  Senator  or  journalist. 

It  has  been  the  aim  of  the  intelligent  element  in  the 
national  Government  for  some  years  now  to  extend 
American  ownership  of  petroleum  production  through- 
out the  world.  The  campaign  of  England  and  of  France 
(as  a  dissatisfied  side-i)artner)  for  the  maximum 
possession  of  the  world's  petroleum  resources  has  been 
governmentally  conducted  for  years,  the  government 
working  in  close  co-operation  with  the  great  petroleum- 
producing  companies.  This  cami)aign  has  determined 
many  of  England's  political  moves  during  the  war  and 
after.  Our  Slate  I)ei)arlnuMit  and  our  Bureau  of  Mines 
and  our  Bui'eau  of  Foreign  and  Domestic  Commerce 
have  become  more  and  more  exercised  over  this  policy 
of  "grab  and  exclude,"  which,  taking  advantage  of  the 
I  i-aditional   American  attitude  of  hostllit.\'  toward  "spe- 
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cial  interests,"  has  threatened  to  leave  the  United  States 
short  of  the  most  essential  mineral  product  in  the  world, 
within  a  decade  or  two. 

What    the    opposition   Senators    allege    as    a    reason 
against  ratifying  the  treatxj  is  an  overwhelming  argu- 
ment in  favor  of  confirming  it  at  once.     They  would 
find  this  out  if  they  would  stop  to  investigate.     There 
will,  of  course,  by  our  system   (the  best  the  world  has 
yet  devised)    always   be  an   uninformed   and   wild-eyed 
element  in  the  Government;  and  this  element  will  be  far 
more    noticeable    in    the    legislative    branch    than    else- 
where.   Positions  in  the  executive  departments  are  filled 
with  considerations  only  of  special  fitness  for  the  place; 
but  the  Congressman  or  Senator  is  often  shot  on  unex- 
pectedly to  Congress  because  he  has  made  a  convincing 
roar  about  going  to  clean  up  the  graft  when  he  gets  to 
Washington,  and  that  he  will  get  a  big  special  appro- 
priation out  of  the  pork  barrel  for  his  district  or  state. 
Foreign  trade  is  one  thing  and  foreign  mining  an- 
other ;  although  they  are  perhaps  not  unremotely  related. 
We  will  not  touch  upon  the  former:   it  seems  to  have 
champions  enough.     But   foreign   mining   is   misunder- 
stood,   underrated,    abused.      A    good    many    politicians 
still  hold  the  view  that  an  American  dollar  invested  in 
Colombia  is  a  Colombian  dollar,  and,  therefore,  not  to 
be  protected:  if  anything,  to  be  injured,  as  an  evidence 
of    the    utterest    lack    of    interest.      England,    however, 
holds  that  an  Engli.sh  pound  invested  in  Colombia  is  aii 
English  pound,  and  therefore,  to  be  protected;   if  she 
had  not  had  this  policy  she  would  not  be  the  power  she  is. 
Nor  shall  we  fulfil  our  destiny  to  protect  ourselves, 
to  withstand  invasion,  to  work  out  our  ideals  of  human- 
ity, without  a  governmental  policy  to  aid  those  adven- 
turers  who   go   to    foreign    shores    to   provide    for   our 
country  that  which  she  does  not  have  in  suflicient  abun- 
dance.    Most  critical   among  these  things  are  mineral 
supplies,  which  are  hidden  treasures,  and  do  not  grow. 
Of  the.se  the  most  necessary  is  petroleum,  and  our  Gov- 
ernment should  aid  in  every  way  the  securing  by  Amer- 
ican capital  of  all  the  foreign  petroleum  which  is  possible. 
The  Secretary  of  State  (Colby)  recently  .served  notice 
on  the  British  and  French  governments  that  the  United 
States  Government  would  not  stand  for  the  partition  of 
Me.sopotamian  oil  between  England  and  Franc6,  to  the 
exclusion  of  American   interests;  and  it  is  understood 
that  the  pre.sent  Secretary   (Hughes)   will  continue  the 
same    policy.      How    much    more    important    is    it    for 
American  capital   to  secure   petroleum   in   the  Western 
Hemisphere!     Our  Senators  and  our  journalists,  if  they 
were    only    moderately    enlightened,    far    from    being 
shocked  at  the  discovery   ( the  fact  of  its  being  news  to 
them  shows  their  need  of  .schooling  in  matters  of  com- 
mon knowledge),  should  be  shocki'd   if  they  di.scovered 
that  any  but  American  and  Colomliiaii  ijipital  controlled 
the  oil  of  Colombia! 

We  hope  that  some  Elementary  School  in  Foreign 
Mining  Policy  may  be  established  for  certain  Senators 
and  the  like.  We  must  believe,  of  course,  that  the  great 
majority  of  the  Senate,  and  of  the  Pres.s,  are  better 
informed.  The  American  Mining  Congress  has  dwided 
to  e.stablish  a  Foreign  Mining  Division,  in  the  capable 
hands  of  Mr.  Henry  C.  Morris;  and  one  of  the  features 
of  its  work  will  be  educational.  The  Mining  and  .Metal- 
lurgical Society  of  America  also  ha.s  formed  a  strong 
committee  on  Foreign  Mining  Policy,  under  the  chair- 
mnnHhip  of  Dr.  C.  K.  Leith,  and  through  this  committee 
the  views  and  influence  of  the  mining  engineer  will 
doubtless  become  efTecfual. 


Introducing  Heterophemy 

WE  SUPPOSE  it  was  heterophemy.  which  is  defined 
by  Webster  as  the  unconscious  saying  of  words 
other  than  those  intended,  that  was  responsible  for  the 
early  press  dispatch  stating  that  the  U.  S.  Supreme 
Court  had  upheld  the  decision  of  the  Court  of  Appeals 
in  the  Conkling-Silver  King  Coalition  lawsuit,  when  the 
truth  was  that  the  decision  had  been  reversed.  The 
judgment  of  the  latter  court  for  $570,000,  awarded  the 
Conkling  for  ore  taken  from  ground  claimed  by  both 
mining  companies,  was  set  aside.  He  laughs  best  who 
laughs  last,  and  the  Coalition  may,  for  a  while  at  lea.st. 
enjoy  itself.  But  apparently  the  lawyers  laugh  all  the 
time  where  mining  litigation  is  concerned.  This  case 
which  has  dragged  so  long  is  once  more  back  where  it 
started,  except  for  the  fact  that  in  the  meantime  two 
decisions  have  been  handed  down,  one  reversing  the 
other  and  demonstrating  the  mathematical  truism  that 
one  minus  one  is  naught. 

But  to  turn  from  blasphemy  to  heterophemv,  the  de- 
scription of  the  disputed  ground  as  given  in  the  patent 
said  one  thing,  whereas  it  really  meant  another.  That 
is,  there  was  a  discrepancy  between  the  length  of  the 
Conkling  claim  as  given  in  the  patent  and  as  marked  bv 
the  location  posts.  The  Conkling  company  claimed  the 
ore-bearing  ground  according  to  the  patent,  and  the 
Coalition  based  its  claim  on  the  position  of  the  location 
posts.  To  determine  this  question  of  the  priority  of 
patent  over  location  the  Government  intervened  in  the 
last  suit,  and  it  was  ruled,  to  quote  our  correspondent, 
that  the  size  of  a  claim  is  determined  from  the  survey 
as  marked  by  the  location  posts,  and  not  by  the  figures 
as  given  in  the  patent  when  there  is  variance  between 
the  two.  Thus  another  point  of  the  mining  law  is 
decided,  and,  having  contributed  to  this  end,  the  Conk- 
ling company  will  not  regret  the  expenses  its  suit 
entailed,  and  the  Silver  King  Coalition  will  count  well 
spent  the  money  required  to  defend  the  property  which 
the  decision  of  the  court  just  handed  down  has"  held  to 
be  its  own. 


-VidinK  the  I'nemployed  Miner 

AN  EXAMPLE  of  practical  welfare  work  that  bene- 
,  fited  the  community  in  more  ways  than  one  has 
recently  been  afforded  in  the  :'.inc-lead  district  of  Okla- 
homa. Nowhere  el.se  has  the  mining  industry  been 
harder  hit  by  present  conditions  than  there,  three- 
quarters  of  the  mines  being  clo.sed  down.  The  result- 
ant unemployment  has  presented  a  serious  problem  to 
the  community,  though  things  would  have  been  much 
worse  jind  the  problem  of  relief  more  urgent  had  the 
winter  been  more  severe. 

At  Picher,  where  the  need  was  greatest,  a  Central 
Relief  A.s.sociation  was  organized,  with  F.  C.  Wallower. 
of  the  Golden  Rod  Mining  &  Smelting  Co..  as  chair- 
man. In  the  three  weeks  ended  March  5  this  organ- 
ization raised  over  $2,700.  of  which  the  mining  com- 
panies gave  $1,000  and  the  employed  miners  an  equal 
amount  by  paying  25c.  per  week  each,  the  balance  com- 
ing from  mine  supply  houses  and  individuals.  Unem- 
ployed miners  were  given  work  on  the  local  roads  at  $2 
per  day,  in  this  fashion  about  $2,000  l)eing  spent  by  the 
a.Hsociation  by  March  5.  The  resultant  improvement 
in  roads  is  marked,  it  is  said;  londifions  are  made 
l)etter  for  the  men  them.selves.  ami  a  distressing  situa- 
tion that  threatened  the  welf.iio  of  the  community  is 
being  eased. 
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What  Others  Think 


Men  vs.  Schools  and  Education 

I  have  been  much  interested  in  the  discussions  of  the 
question  of  the  "Correspondence  School  Mining  Engi- 
neer" in  several  issues  of  Engineering  and  Mining  Jour- 
nal, and  while  I  have  taken  work  in  both  the  leading 
resident  and  correspondence  schools,  I  am  inclined  to 
take  a  different  view  of  the  question  from  some  of  your 
correspondents,  as  well  as  yourself. 

Your  illustration  of  the  negro  vainly  striving  at  col- 
lege to  assimilate  the  sciences,  battling  against  an 
infinitely  ancient  unfavorable  line  of  ancestry,  gives 
us  the  starting  point  in  this  discussion.  Did  it  ever 
occur  to  you  that  there  are  many  men  of  the  white  race 
battling  against  the  very  same  unfavorable  conditions 
of  pre-natal  influences? 

The  man  as  he  came  into  this  world  represents  the 
sum  total  of  his  line  of  ancestry,  and  it  must  be  ad- 
mitted that  nian  is  born  and  not  manufactured  at  any 
particular  college  or  university;  yet  this  condition  of 
man  is  graduated  on  a  scale  from  zero  to  the  highest 
order  of  intelligence.  The  point  on  the  scale  at  which 
the  man  under  discussion  would  register  is  another 
very  important  point  in  our  discussion,  and  the  fact 
that  our  presentation  of  this  problem  tends  to  one  of  the 
whole  scale  makes  it  very  difficult  of  solution. 

The  fact  that  we  can  count  many  failures  in  bot' 
classes  of  schools  is  nothing  against  either  method  of 
instruction.  The  fault  is  with  the  man.  We  all  know 
that  some  of  the  greatest  men  the  world  has  ever  pro- 
duced had  the  advantages  of  neither,  which  almost 
amounts  to  a  demonstration  of  this  statement. 

It  is  perfectly  true  that  each  man  succeeds  in  this  life 
according  to  his  natural  ability  and  proclivities  for  any 
particular  line  of  work,  and,  taking  a  given  sample  of 
man,  it  would  naturally  follow  that  the  most  favorable 
circumstances  in  which  he  might  be  placed  to  acquire 
knowledge  would  give  the  greatest  results  in  the  quick- 
est possible  time. 

Now,  as  to  the  proposition  of  schools,  both  resident 
and  correspondence,  it  might  be  said  that  as  time  passes 
on  they  are  getting  closer  together.  Many  of  the  lead- 
ing universities  of  the  country  have  within  the  last  few 
years  extended  their  work  by  adding  correspondence 
courses  to  their  regular  curriculum,  and  the  student 
taking  these  correspondence  courses  is  given  ci'edit  for 
the  same  as  though  he  had  been  present  at  the  time  the 
work  was  taken.  There  have  been  290  high  schools, 
colleges,  and  technical  schools  of  the  United  States, 
Canada,  and  many  foreign  countries  that  have  adopted 
the  books  of  one  single  correspondence  school,  not  men- 
tioning the  fact  that  the  .same  .set  of  books  have  been 
accepted  by  the  United  States  Government  for  the  use 
of  sailors  and  marines.  This  certainly  speaks  something 
in  favor  of  the  correspondence  methods,  and  I  have 
had  many  students  in  resident  colleges  inform  me  that 
they  have  got  better  ideas  from  the  use  of  these  books 
than  from  any  other  set  of  books  in  college  work,  in- 
cluding the  lectures  a.s  presented  by  some  very  learned 
college  professors. 

It  is  an  evident  fact  that  the  corre.spondence  .school 
method  has  come  to  stay,  and  we  will  gain  nothing  by 
trying  to  underrate  it.   We  must  admit  thai  it  is  reach- 


ing many  men  who  would  never  acquire  the  knowledge 
they  do  without  it. 

You  state  in  your  last  editorial  that  "The  recognition 
of  the  schooling  as  an  essential  part  of  education — which 
is  axiomatic — may  be  easily  and  logically  followed 
further,  to  the  recognition  that  the  highest  example  of 
the  regular  mining  schools  turns  out,  as  a  class,  men 
who  will  be,  in  the  end,  better  mining  engineers  than 
those  who  attend  inferior  schools." 

Your  statement  is  more  dogmatic  than  axiomatic,  for 
the  simple  reason  that  neither  superior  or  inferior 
schools  ever  produced  great  men,  or  men  of  any  kind. 

Inverness,  Fla.  Strauss  L.  Lloyd. 

Engineering  vs.  Surgery 

I  have  read  in  Dec.  25  issue  of  Engineering  and  Min- 
ing Journal  your  editorial  "Lennine  and  Wahington  B. 
Vanderlip"  and  am  somewaht  surprised  at  the  state- 
ment that  Mr.  Vanderlip  is  only  a  "correspondence  engi- 
neer." This  would  infur  that  one  who  gains  his  knowl- 
edge throught  that  method  of  teaching  is  not  a  desirable 
member  of  the  profession,  and  infornce,  that  seems 
very  narrow,  and  one  that  we  would  not  look  for  from  a 
publication  of  the  standing  of  the  E.  &  M.  J. 

If  a  man  has  the  knowledge  and  ability  to  follow  and 
line  of  work  and  get  results,  does  it  matter  where  he 
acquired  that  knowledge?  And  is  it  a  guarantee  be- 
cause a  man  has  a  "sheepskin"  form  one  of  the  many 
institutions  of  learning  that  he  is  capable?  There  are 
many  graduates  in  the  varoius  lines  that  are  not  able 
to  make  a  living  in  the  line  that  they  chose,  or  circum- 
stances throwed  them  in  when  the  time  of  choosing  an 
education  arrieved. 

It  would  seem  to  me  that  the  results  that  are  ob- 
tained, rather  than  the  school  attended  should  be  used 
in  judging  a  man's  capabilities. 

If  a  man  were  to  make  a  millon  dollars  by  mining 
iron,  would  we  say  that  the  money  was  no  good  because 
he  did  not  happen  to  make  it  mining  gold,  or  some  other 
metal  that  we  were  inganged  in  the  production  of? 

Again  if  a  physician  was  called  on  to  attend  a  case  of 
smallpox,  and  he  learned  from  the  patient  that  it  was 
contracted,  in  a  pool  room,  would  the  physician  say  that 
it  was  not  small  pox  because  it  was  not  contracted  in  a 
comercial  club,  or  some  other  gathering. 

Let  us  be  fair  minded  enough  to  judge  a  man  by  his 
works.  J.  F.  iNGLis. 

The  question  raised  in  this  and  other  correspondence 
is  treated  editorially  in  this  issue  and  was  thus  discussed 
in  the  March  5  number.  We  should  not  call  in  a  physi- 
cian who  had  only  taken  a  correspondence  course  in 
medicine  and  surgery. —  Editor. 

Concerning  Engineering  Societies  Publications 
Referring  to  my  letter  printed  in  Engineering  and 
Mining  Journal  of  March  12,  the  words  "engineering 
foundation"  in  the  last  paragraph  should  have  been 
spelled  with  lower-case  initials.  I  was  referring  to 
engineering  foundations  in  general,  and  not  to  the 
Engineering  Foundation  of  which  Charles  F.  Rand  is 
president.  Donald  M.  Liddell. 

New  York. 
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The  Application  of  Cement  Mixtures  by  Machinery 

Summary  of  Properties  and  Examples  of  Use  of  "  Gunite  "  in  the  Mining  and  Metallurgical 

Industry     Fireproofing  of  Underground  Timber  and  Surface  Structures     Prevention  of 

"  Slabbing"  by  Sealing  Rock  Surfaces  and  Obviating  Action  by  Air  and  Moisture 

By  George  J.  Young 

Writli-n   fin    /■.  il.wiin  (  i  iii.w   (iiirf   .Wiilitl.u  Joinniil 


THE  INTRODUCTION  and  Reneral  acceptance  by 
the  mining  industry'  of  tools  or  appliances  con- 
structed for  specific  purposes  has  been  in  progress 
since  systematic  mining  began.  The  acetylene  lamp, 
the  oxygen  helmet,  the  stoper,  the  hand-held  drilling 
machine,  the  acetylene  torch,  and  the  arc-welding  appa- 
ratus have  won  widespread  acceptance,  and  their  use 
excites  no  special  interest.  Most  mining  men  can  re- 
member when  they  were  introduced. 

The  invention  of  a  new  appliance  and  the  prospect 
of  its  acceptance  are,  however,  of  considerable  interest. 
During  the  last  six  years  the  cement-gun  method  of 
placing  cement-sand  mixtures  in  different  structures 
huH  proved  useful  in  mining  operations,  both  below 
and  above  ground.  It  may  fairly  be  said  that  it  has 
won  a  place  i!i  the  tool  rack  of  the  miner  as  well 
iw  in  that  of  the  repair  and  construction  workers. 
More  than  thirty  mining  and  metallurgical  companies 
have  placed  this  e<|uipment  in  the  hands  of  their 
operating  crews.  The  Anaconda  (  opper  Mining  Co.  is 
making  extensive  use  of  "gunite"  for  lireproofing  mine 
shafts  in  Ihf  Butte  district. 


The  name  "gunite,"  although  first  used  as  a  trade 
name  by  the  manufacturers  of  the  cement  gun,  has 
now  received  general  acceptance.  There  is  no  equiv- 
alent single  word  to  convey  the  idea  of  mixtures  of  fine 
sand  and  cement  pneumatically  deposited  in  place.  As 
compared  with  concrete,  in  kind  of  mixtures,  method  of 
placing,  and  physical  properties,  there  are  many  difTer- 
ences.  The  nearest  analogue  is  "cement  plaster." 
Although  there  are  similarities,  there  are  also  differ- 
ences. Cement  plaster  is  mixed  wet  and  troweled  on. 
Vertical  walls  and  ceiling  work  entail  a  considerable 
amount  of  skill  and  muscular  exertion.  Floor  work  is 
more  easily  done.  In  wall  and  ceiling  work,  troweling 
is  impracticable  unless  the  surface  is  an  approximate 
plane.  The  practical  difficulty  in  most  plastering  <ir 
"layer  work"  has  t)een  to  .secure  a  close  enough  bond  to 
the  wall  or  other  surface  to  prevent  peeling  or  flaking 
off.  Mainly  becau.se  of  poor  bonds  and  excessive  lij»nd 
labor,  the  use  of  thin  layers  or  coatings  of  plastic  .sand- 
cement  mixtures  has  not  found  .'ipplication  in  mining, 
where  it  was  obvious  that  they  would  be  useful. 

(Jeorge  S.   Rice,  of  the  V .  S.  Hureau  of  Mines,  used 
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the  cement  gun  in  1914  to  place  a  coating  of  "gunite" 
over  the  walls  of  an  explosion  chamber  in  the  Bureau's 
experimental  mine  at  Bruceton,  near  Pittsburgh.  This 
same  autliority  advocated  the  use  of  a  coating  of  cement 
as  a  preventive  of  "slacking"  of  the  walls  of  mine 
openings,  and,  as  ordinary  methods  of  applying  such  a 
coating  were  impracticable  for  reasons  already  stated, 
the  proposed  method  did  not  meet  general  acceptation. 
The  advent  of  the  cement  gun  has  brought  about  a 
change  in  practice,  however,  as  by  its  use  a  compact, 
closely  adhering  layer  can  be  placed  upon  irregular 
surfaces. 


rKMKNT-THEATKI)  TIMHKR   IX   A   TROSSri-T 

About  six  years  ago  coal  mining  engineer.-!  became 
convinced  that  there  were  important  advantages  in  the 
use  of  "gunite,"  and  since  then  there  has  been  steady 
increa.se  in  its  application  in  the  coal-mining  field.  In 
a  paper  presented  to  the  Coal  Mining  Institute  on 
Dec.  6,  1917,  Mr.  Kice  de.scribed  the  utility  of  "gunite" 
in  coal  mines.'  In  the  various  applications,  in  widely 
different  field.s.  descriptions  have  appeared  in  sufficient 
number  to  make  po.ssible  a  fairly  accurate  .summary  of 
the  properties  of  this  material,  its  use,  and  an  analysis 
of  cost  detail.s. 

The  cement  gun  has  been  de.scribed  so  many  times 
that  it  is  unnecessary  to  describe  it  here.  By  the  use 
of  this  appliance  a  uniform  stream  of  sand,  thoroughly 
mixed  with  a  given  proportion  of  cement  in  suspension 
in  air  under  pressure,  passus  through  a  rubber  hose 
and  is  discharged  through  a  nozzle,  in  which  a  uniform 


flow  of  water  is  admitted,  upon  the  surface  that  it  is 
desired  to  coat.  The  flow  of  water  is  .so  adjusted  that 
there  is  just  sufficient  to  wet  all  the  particles  and 
hydrate  the  cement.  The  velocity  of  travel  of  the  mix- 
ture in  the  hose  is  sufficient  to  prevent  any  settlement. 
The  nozzle  discharge  velocity  is  high,  one  writer  stat- 
ing that  it  reaches  300  ft.  per  second. 

Water  Pressure  Should  Be  Greater  Than 
That  of  Air 

It  is  obvious  that  the  wetted  mixture  is  driven  by 
impact  into  place  and  that  a  dense  layer  necessarily 
results.  A  certain  amount  of  the  sand  grains  rebound, 
the  proportion  being  variously  stated  as  ranging  from 
10  to  20  per  cent.  Both  the  flow  of  the  mixture  and 
the  water  must  be  constant  or  as  nearly  so  as  prac- 
ticable. It  is  recommended  that  the  water  be  delivered 
under  a  pressure  20  lb.  in  excess  of  the  air  pressure, 
which  ranges  from  40  to  75  lb.  This  is  necessary, 
so  that  the  water  can  overcome  the  air  pressure  within, 
as  it  enters  within  and  not  without  the  nozzle. 

The  proportion  of  rebound  material  diminishes  from 
a  maximum  at  the  start  of  placing  a  layer  to  a  minimum 
as  the  layer  reaches  a  limit  thickness.  The  skin  adher- 
ing to  a  wall  or  other  surface  has  a  proportionally 
greater  amount  of  cement  than  the  outer  part  of  the 
layer,  due  to  the  rebound  rejection  being  greater.  The 
sand  which  rebounds  is  stated  to  be  remarkably  clean, 
or  free  from  adhering  cement.  The  first  or  skin  layer 
is  thus  of  greater  plasticity  and  serves  as  a  bed  to 
receive  the  stream  of  material. 

In  placing  a  layer  upon  a  floor  there  is  no  particular 
limit  to  the  thickness,  but,  except  in  special  instances — 
as,  for  example,  waterproofing — there  is  no  advantage 
in  using  "gunite"  for  floor  work,  as  the  ordinary  meth- 
ods are  cheaper  and  more  simple  of  application.  For 
wall  work  there  is  a  limit  to  the  thickness  of  the  layer, 
as  thick  layers  show  a  tendency  to  slough  off  before 
the  cement  sets.  In  work  of  this  kind  several  succes- 
sive layers  are  placed  until  the  desired  thickne.ss  has 
been  attained.  In  roof  work,  the  tendency  to  slough 
is  even  more  marked,  and  a  greater  number  of  succes- 
sive layers  is  necessary.  There  is  also  a  greater  pro- 
portion of  rebound  material  on  roof  work,  and  on  the 
whole  this  kind  of  work  is  much  more  difl[icult  than 
wall  work.  Reinforcement  is  u.sed  in  probably  the 
majority  of  applications,  and  where  this  is  done  the 
first  layer  on  wall  work  can  be  built  out  to  a  thickness 
of  li  in.  (including  the  reinforcement)  and  an  addi- 
tional layer  of  i  in.  applied,  making  a  2-in.  layer  in 
all.  This  was  done  in  the  construction  of  a  flume 
by  "gunite"  described  by  Stephen  E.  Kieflfer.  The  flume 
side  walls  were  4  ft.  in  height. 

Dry  Mixtures  and  Dry  Air  Necessary 

The  compressed  air  should  be  dry  and  the  sand  used 
in  "gunite"  should  comply  with  the  specifications  for 
sand  used  in  concrete.  The  usual  maximum  size  limita- 
tion is  one-iiuarter  inch,  ('lean,  dry'  sand  free  from 
humus,  and  screened,  is  necessary.  Mr.  Kieffer,  in 
describing  the  construction  of  the  flume  mentioned  be- 
fore, found  it  necessary  to  slightly  moisten  the  sand 
under  excessively  dry  and  hot  weather  conditions  before 
charging  it  into  the  gun. 
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I  have  not  found  any  description  of  the  cement  used, 
but  the  presumption  is  that  the  usual  kinds  employed 
in  concrete  work  suffice,  although  it  would  appear  to 
rne  that  a  quick-setting  cement  would  be  highlv  desir- 
able. It  is  necessary  to  screen  the  cement  before  use 
the  proportions  of  cement  and  sand  varv  The  extreme 
ratio  is  1:5.  Mixtures  of  1:3,  1:3'-,'  14  and  1  ■  4i 
have  been  used.  E.  M.  Norris  states  that  for  coatings 
of  .  in.  or  less  in  thickness  a  mixture  of  1 :  3  was  most 
satisfactory.  Mr.  Rice  states  that  a  1 :  3  mixture  due 
to  the  rebound  material,  approximated  a  1-2'.  when  in 
place.  For  a  1 :  4]  mixture,  one  bag  of  cement"(  1  cu  ft  ) 
IS  stated  to  be  sufficient  for  32  sq.ft.  of  "gunite,"  1  in 
thick;  for  a  1:3  mixture  the  area  is  22  sq  ft  1  in 
thick.  Approximately  1  cu.yd.  of  mixture  will'  equal 
0.6  cu.yd.  "gunite."  The  amount  of  free  air  per  minute 
IS  estimated  at  110  cu.ft.  for  the  N-0  machine,  150 
for  the  N-1,  and  225  for  the  N-2,  the  three  sizes  of 
machines  manufactured. 

The  important  characteristics  of  "gunite"  are  its  com- 
pactne.ss  and  high  degree  of  imperviousness.  Mr  Rice 
quotes  We.stinghouse,  Church,  Kerr  &  Co.,  to  the  effect 
that  "gunite"  is  superior  to  hand-made  products  of  the 
same  kind.  Tensile  and  compre.ssive  strength  are 
exceeded  by  "gunite."  The  surface  permeability  is  ,v. 
to  ,'„  as  much  water  per  hour  as  similar  hand-made 
surfaces.  Hand-made  mortars  absorb  1.4  to  5.3  times 
as  much  as  "gunite"-made  mortars.  The  proportion 
of  voids  is  frcm  52  to  72  per  cent  of  that  of  the  hand- 
made product,  and  adhesion  is  27  per  cent  better.  Many 
applications  of  "gunite"  have  demonstrated  its  adhesive 
qualities  and  its  imperviousne.ss  to  both  air  and  water. 

MACHINE-PLACEn   STRONGER   THAN    HaND-PlaCED 

Mortar 
Byron  C.  Collier  presented  a  comprehensive  paper  on 
the  application  and  uses  of  the  cement  gun  before  the 
Municipal  Engineers  of  the  City  of  New  York,  Dec. 
23,  1918.  Respecting  the  most  advantageous  mixtures 
he  .said  that  1:  2A  is  most  suitable  for  work  demanding 
high  water-resisting  qualities,  and  1:3  for  ordinary 
conditions.  There  was  no  advantage  in  using  an  aggre- 
gate in  exce.ss  of  !-in.  size  if  a  well-graded  mixture 
IS  u.sed.  Tests  made  with  ordinary  river  sand  in  which 
no  attempt  at  grading  was  made  gave  excellent  .satis- 
faction. As  a  result  of  tests  he  .states  that  it  is  a 
safe  a.ssumption  that  1  :  2J  "gunite"  will  have  an  ulti- 
mate compressive  strength  of  4,.500  lb.  per  .sq.in.;  1:3, 
4,000  lb.  per  .sq.in.  Compared  to  this  a  1  :  3  gravel 
concrete  averaged  on  tests  3,038  lb.  per  sq.in.  Between 
hand-placed  concrete  and  "gunite,"  the  "gunite"  proved 
to  he  in  almost  every  case  .30  per  cent  stronger  than 
the  concrete. 

Experimental  re.search  has  been  made  upon  the  prop- 
erties of  reinforced  "gunite"  slabs  for  roof  and  floor 
construction,  and  various  reports  have  been  published 
in  which  data  ff)r  their  design  may  i)e  found.  It  is 
not  the  purpo.se  of  this  article  to  go  into  the  appli- 
cability of  "gunite"  for  building  operations,  but  rather 
to  limit  its  scope  to  those  applications  peculiar  to  the 
metal-mining  industry.  Nevertheless,  the  engineer  who 
upecialize.s  in  mine  building  and  smelter  construction 
will  find  it  worth  while  to  investigate  the  advantages 
that  may  accrue  from  its  use  in  this  field. 

Three  sizes  of  machines  are  made,  commercially 
designated  as  the  N-0,  N-1,  and  N  2.  The  cubic  con- 
tenlH  of  the  three  sizes  arc.  respectively.  3.  4.  and  B 
cu.ft.   of   dry,   loose   material.     The   respective  weight« 
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are  900,  1.400.  and  1,475  lb.,  complete  with  standard 
equipment.  The  sizes  of  the  material,  air,  and  water 
hose  are  respectively  1  in.,  ^^  in.,  and  J  in.;  li  in.,  11  in. 
i  in.,  and  i:;  in.,  U  in.,  .V  in.  for  the  three  sizes.  A 
variety  of  nozzles  and  tips  are  provided  for  specific  pur- 
poses. I  find,  in  several  descriptions,  that  a  U-in 
material  hose  has  been  used.  It  is  highly  desirable  to 
place  the  machines  as  close  to  the  work  to  be  done  as 
possible.  In  using  a  50-ft.  hose  length,  the  capacity 
of  the  machine  was  increa.sed  15  per  cent  as  compared 
with  a  100-ft.  hose  length.  The  limiting  distance  has 
been  stated  to  be  500  ft.,  but  200  ft.  would  be  better. 
E.  M.  Norris  found  in  shaft  work  that  with  air  pres- 
sures of  75  lb.  the  nozzle  could  be  satisfactorily  used 
at  200  ft.  above  and  75  ft.  below  the  gun.  These  are 
given  as  maximum  vertical  distances. 

From  a  number  of  descriptions  of  actual  work,  I  have 
selected  six  and  have  summarized  each  as  follows: 

I.  Waterproofing  a  Reservoir;  Engiuervtg  Sewi-Record 
:\ov.  2.5,  1920.  p.  104.3.  Four  gun-,  were  used.  A  ^-in.  rein- 
forced layer  was  placed.  Mixture,  1:3.  Gravelly  sand  of 
\  in.  maximum  size  was  used;  about  one  bag  of  cement  to 
from  14  to  1.5  sq.ft.;  gage  pressure.  80-85  lb.  per  s'l.in  at 
compressors;  30  lb.  at  gun  nozzles;  maximum  hos?  length 
200  ft.;  reinforcement  two  layers  of  wire  mesh  in  which 
sheets  were  placed  at  right  angles;  reinforcement  amount- 
ing to  0.3  per  cent.  Four  guns  placed  8,000  sq  ft.  of  2-in 
lining  per  day  of  8 J  hours;  or  at  the  rate  of  2,000  sq.ft.  per 
gun  (333.^  cu.ft.  per  day  per  machine).  The  cost  was  49c 
per  sq.ft.  The  greater  part  was  floor  work,  with  some  slop- 
mg  sides. 

II.  M.  S.  Sloman  described  in  Coal  Age.  Dec.  26.  1918.  p. 
1158  (article  originally  printed  in  Mine  and  Quan-y),  the 
coating  of  a  coal  mine  slope  with  "gunite."  The  surface'was 
first  cleaned  and  scaled.  \o  reinforcemen:  was  used  and 
the  coating  averaged  J  in.  in  thickness,  1:3  mixture.  Tim- 
bers were  covered  with  J-in.  wire  mesh.  The  slope  wa«  !'> 
x  12  x  6,250  ft.  The  total  cost  was  $7,488.58,  or  30c  per 
sq.yd.  (3..3C.  per  sq.ft.).  A  900-ft.  section  of  this  slope  re- 
quired 131  8-hour  shifts  for  a  working  crew  of  eight  men: 
2,376  sq.ft..  or  approximately  100  cu.ft.,  was  averaged  per 
shift.  Materials  required  were  .540  sacks  cement  at  60c 
and  1,620  sacks  sand  at  12c.  per  sack.  The  working  crew 
comprised  one  mechanic,  one  engineer  on  hoist,  one  opera- 
tor on  cement  gun,  two  mixers,  one  nozzle  man,  one  man 
(Irymg  sand,  and  the  part  time  of  one  man  hauling  .san.i. 
No  mention  is  made  of  power  cost. 

III.  E.  M.  Norris  described  the  fireprooting  of  the  mine 
shafts  of  the  Anaconda  Copper  Mining  Co.,  in  Butte,  before 
the  A.  1.  M.  R.,  in  September.  1918.  In  thi.-,  work,  "gunite" 
was  placed  as  a  coating  on  the  shaft  timbers  and  lagirinir 
after  lathing  them  with  27-gage  diamond  mesh  metal  lath. 
24  X  96  in.  In  placing  the  lathing  material  225  sq.ft  per 
man  per  8-hour  shift  was  the  labor  ratio  and  a  gun  crew 
placed  "gunite"  on  800  to  1.200  .sq.ft.  in  an  S-hour  shift. 
The  coating  was  applied  in  two  successive  layers  each  1  in. 
thick,  and  the  finished  thickness  was  presumably  J  in.  For 
"k'uniting"  2,000  ft.  of  four-compartment  shaft,  175.465  sq.ft 
of  .surface  covered  required  6.102  sacks  of  cement.  1..500 
tons  of  san.l,  165,495  sq.ft.  of  lathing.  2.600  lb.  nails  and 
staples  and  94  days'  time  for  an  average  of  54  men  em- 
ployed, including  .superintendence  and  .mII  surface  labor 
oonnecU-d  with  the  job.  On  the  basis  of  a  square  foot  of 
bning.  the  quantitiVs  for  this  work  are  5.2  lb.  cement,  17  1 
Ih^sand,  0.015  lb.  nails  an.l  staples.  0.94  .s,,.ft.  lathing,  and 
O.-J.l  man-hours.  Two  cement  guns  were  employed,  and 
each  crow  consisted  of  four  men,  two  feedinjr  the  iiiii  an.l 
two   at    the    nozzle.      Nozzlemen    worked    ft  and 

were  provide.!  with  rul.lx-r  if  loves,  safelv  res- 

l.irators.     The   surface   to   be  coated   \v;i's  :    thor- 

■uirhly  with  water  sprays,  and  "gunite"  was  npplied  m  two 
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successive  layers  each  i  in.  thick.  After  the  coating:  had  be- 
come firm,  it  was  sprinkled  often  enough  to  keep  it  damp 
for  several  days.     The  cost  of  the  work  was  not  given. 

IV.  Stephen  Royce'  described  the  use  of  "gunite"  at  the 
Gary  "A"  shaft  at  Hurley,  Wis.  This  is  a  steel,  five-com- 
partment shaft  with  the  steel  sets  blocked  in  place  with 
wooden  blocking  and  lagging  of  3-in.  tamarack  planks 
wedged  into  the  flanges  of  the  I-beams.  "Gunite"  was  ap- 
plied to  fireproof  the  lathing  and  wooden  blocking  and  to 
protect  the  lagging  from  decay  by  keeping  it  from  contact 
with  air;  also  to  prevent  corrosion  of  shaft  sets  and  water- 
proof the  shaft.  The  surface  to  be  covered  was  cleaned 
thoroughly.  This  was  done  partly  with  water  under  heavy 
compressed  air  pressure,  partly  by  sand  blasting,  and  partly 
by  chipping  the  rust  and  accumulated  coating  from  the 
steel.  Reinforcement  consisted  of  No.  7,  A.  S.  &  W.  Co.'s 
triangular-mesh  reinforcing  wii'e  for  the  side  walls.     This 


on  an  extensive  scale.  There  were  no  air  blasts  nor  big 
caves,  but  ground  that  had  been  barred  for  loose  would 
again  become  dangerous,  frequently  in  a  few  days.  "This 
finally  became  so  serious  that  it  was  realized  that  the  ex- 
pense of  timbering,  with  the  probable  continuous  upkeep 
cost,  might  jeopardize  the  success  of  the  entire  plan."  The 
plan  referred  to  in  the  quotation  provided  for  the  duplica- 
tion of  the  surface  layout  of  a  mine  at  the  81st  level,  ex- 
cepting rock  crushers  and  air  compressors;  a  hoist  to  reach 
an  additional  depth  of  3,000  ft.,  and  an  electric  haulage 
system  three  miles  long.  Supplies  were  to  be  delivered 
through  No.  12  shaft  at  the  south  end  of  the  Calumet  & 
Hecla  property,  and  the  copper  rock  was  to  be  hoisted 
through  the  vertical  Red  Jacket  shaft,  .5,000  ft.  deep.  Work 
was  begun  on  the  project  in  January,  1918.  A  careful  study 
of  the  "slabbing"  resulted  in  the  conclusion  that  it  was  not 
due  to  rock  movement  but  rather  to  the  action  of  air  and 
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was  stapled  directly  to  the  I-beams  and  to  the  lagging  al 
intervals.  To  keep  the  wire  mesh  about  one-eighth  of  an 
inch  away  from  the  surface  to  be  covered  was  accjmplisheti 
Vjy  stapling  the  reinforcing  wire  on  with  nails  underneath  it. 
The  I-beams,  before  the  cement  was  applied,  were  covered 
with  IJ-in.  mesh  chicken  wire,  clamped  on  with  wire  clamps. 
The  total  area  of  wall  surface  was  14,200.9  sq.ft.;  of  steel 
covered  3,749.9f;  sq.ft.,  or  a  combined  total  of  18,010  sq.ft. 
The  materials  required  were  sand,  102..')  cu.yd.;  cement,  173 
bbl.;  reinforcing,  14,2f;0.9  sq.ft.,  and  chicken  wire,  3,7.'j0  sq. 
ft.  Linear  feet  of  shaft  was  203.13.  The  work  required 
oneforeman  and  six  men  for  thirty-two  working  days.  The 
cost  was  given  as  $9.30  per  linear  foot  of  shaft.  As  the 
area  per  linear  foot  equaled  G8.4  sq.ft.,  the  per-square-foot 
cost  is  found  by  calculation  to  be  13.6c.  The  thickness  of 
the  coating  was  given  as  U  in.  The  "gunite"  was  applied 
in  from  one  to  three  coats. 

V.  In  the  Michigan  College  of  Mines  AhimvuH  for  De- 
cember, 1920,  John  Knox  and  Ocha  Potter  describe  the  use 
of  "gunite"  upon  the  81st  level  of  the  Calumet  &  Hecla 
conglomerate  mine.  In  driving  a  main  haulageway  in  the 
foot   wall   in   a   barren   amygdaloid   vein,   ■■.^Iabbing"   began 
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moisture.  Drawing  upon  the  experience  in  coal  mining, 
where  similar  problems  had  been  solved  by  the  application 
of  "gunite,"  experiments  were  made  upon  several  hundred 
feet  in  February,  1919.  "Slabbing"  stopped  at  once,  and 
the  "gunite"  layer  remained  unbroken.  After  an  interval 
of  several  months,  the  "gunite,"  which  had  been  put  on  in 
one  coat,  dropped  off  in  a  few  places  where  the  original 
coat  had  been  too  thick  to  set  properly  and  its  weight  had 
I)ulled  it  away  slightly  from  the  rock  surface,  thus  leaving 
small  air  spaces.  These  formed  blisters,  and  small  slabs  of 
"gunite"  fell,  exi)0sing  the  rock  surface  again.  The  difll- 
culty  was  overcome  by  putting  on  two  thin  coats,  usually 
one  coat  on  one  shift,  followed  by  another  coat  on  the 
succeeding  shift.  By  Dec.  4,  1920,  8,772  ft.  had  been  coated 
with  "gunite."  Trouble  from  "slabbing"  in  a  section  of 
No.  4  shaft  of  the.  North  Kearsage  mine  was  remedied  by 
"gunning."  As  a  result  of  this  work,  the  engineers  in 
charge  are  of  the  opinion  that  hundreds  of  thousands  of 
feet  of  mine  openings  should  be  "gunned"  instead  of  tim- 
bered. 

The  detail  given  is  as  follows:  "The  'gunite'  mixture  used 
consisted  of  1:24;  sand  was  screened  through  rti-in.  mesh; 
air-  pressure,  05  lb.,  and  water  pressure,  40-50  lb.  Four 
men  were  employed  on  each  shift  on  'gun'  work,  two  charg- 
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ing  the  gun  and  two  men  who  alternated  at  the  lozzle. 
These  men  did  their  own  barrina:  and  trimming  a/id  ap- 
plied one  coat  of  'gunite'  over  a  length  of  50  ft.  of  9  ft.  x 
12  ft.  tunnel,  or  an  average  of  6^  linear  feet  per  man  per 
shift  for  a  double  coat.  The  average  thickness  of  one  coat 
varied  from  J  in.  to  J  in.  on  a  smooth  rock  surface.  For 
two  coats  the  thickness  was  from  1  in.  to  i  in.  Crevices 
and  hollow  spots  were  filled,  and  at  these  points  the  thick- 
ness of  coat  varied  materially.  About  28,000  lb.  of  'gunite' 
mixture  is  used  to  complete  100  ft.  of  tunnel.  Approxi- 
mately 20  per  cent  of  the  sand  rebounded  from  the  rock 
and  fell  to  the  floor.  This  was,  of  course,  wasted.  Wire 
mesh  reinforcing  was  tried  at  first  but  was  very  expensive, 
difficult  to  apply,  wasteful  of  'gunite'  and  finally  found 
to  be  entirely  unnecessary.  It  proved  convenient  to  dry 
and  mix  the  sand  and  cement  on  surface  and  to  bring  it  to 
the  operators  in  packages,  each  of  which  contained  a  full 
charge  for  the  gun.  However,  when  this  plan  was  fol- 
lowed, it  became  necessary  to  add  a  very  small  quantity 
of  water  when  mixing,  to  prevent  a  separation  of  sand  and 
cement  during  transit." 

VI.  E.  Court  Eaton  described,  in  the  Engineering  Neics- 
Record  of  Aug.  21,  1919,  the  construction  by  "gunite"  of  a 
six-mile  flume:  "The  flume  is  5.7.5  ft.  wide  at  the  bottom, 
4  ft.  deep,  laid  on  a  grade  of  5  ft.  per  miie.  It  is  of  re- 
inforced 'gunite'  construction,  with  2-in.  side  walls,  the 
whole  surmounted  by  a  4  x  6  in.  rectangular  beam,  the 
beams  on  each  side  being  tied  together  with  i'-in.  bars.  The 
forms  consisted  of  1-in.  tongued-and-groovv-d  flooring,  kept 
thoroughly  oiled,  braced  with  2  x  2-in.  bracing.  A  set  of 
700  ft.  of  forms,  with  slight  repairs,  lasted  the  whole  job. 
The  side  walls  were  shot  on  in  two  layers,  the  first  being 
IJ  in.  thick,  up  to  the  reinforcement.  After  about  fifteen 
minutes  the  final  J  in.  was  applied.  The  reinforcement  was 
held  the  required  distance  from  the  inside  face  with  spacing 
bars.  These  bars  were  removed  as  sufficient  concrete  had 
been  shot  on  to  insure  the  mesh  having  its  proper  position  in 
the  structure. 

"An  attempt  was  made  to  'gunite'  the  4  by  6-in.  beam 
on  the  top  without  forms,  but  it  was  found  that  unless 
this  were  done  in  several  layers,  with  sufficient  time  in- 
terval to  allow  partial  settling,  the  mass  was  so  heavy  that 
it  sagged  forward  and  broke  away.  Small  forms  were 
placed  above  the  side  walls  immediately  after  they  had  ben 
completed,  and  the  rebound  from  'guniting,'  which  had 
been  caught  on  canvas,  was  used  in  pouring  these  beams. 
Ten  per  cent  of  cement  was  added  to  this  material  before 
placing. 

"For  the  most  part,  the  flume  was  constructed  during  hot 
weather,  with  temperature  from  100  deg.  to  125  deg.  F. 
Immediately  after  the  construction  of  a  section  of  side  waU, 
burlap  was  hung  from  the  beam  over  the  sides,  and  the 
walls  were  then  kept  thoroughly  wetted  for  twenty-four 
hours.  After  this  period,  the  flume  was  Vept  filled  with 
water.  The  mix  was  1  part  cement  to  li  parts  of  sand, 
with  lime  in  the  proportion  of  10  per  cent  of  the  cement 
added. 

"The  average  rate  of  progress  was  140  linear  feet  per  day, 
with  a  construction  crew  as  follows: 


coal  company,  water  was  diverted  from  a  wet  point  in 
the  shaft  to  the  sump  below  by  means  of  permanent 
drains.  Sometimes  bleeder  pipes  are  introduced  into 
wet  strata  and  later  sealed  after  the  concrete  lining 
has  hardened.  In  some  cases  it  was  necessary  to  drill 
through  the  wooden  lagging  and  with  iron  rods  clear 
the  mud  which  sometimes  accumulates,  and  so  allow  the 
water  to  drain  down  to  a  lower  point  in  the  shaft.  In 
some  places  a  waterproof  felt  sheathing  was  placed 
between  the  cement  and  wood  of  the  shaft  lining;  the 
water  drains  down  between  the  felt  and  lagging,  and 
the  outer  surface  is  kept  dry  for  the  application  of  the 
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"Assuming  ten  men  for  mixing  iiiiil  pliu-ing  the  'gunite,' 
an  average  of  HI. 9  .sq.ft.  per  man-hour,  or  .'iiHi  cu  ft.  'gun- 
ite' per  day,  was  placed  per  day." 

I)IFKI(lIl.TII-3<   OK    ADHKSION    TO    W'KT    SimFACES 

Stephen  Koyce  says:  "If  the  i fment  can  once  he 
applied  and  can  harden,  no  anuiuiit  "f  water  will  make 
any  dilliculty  thereafter,  but  there  are  considerable  diffl- 
culties  in  making  the  coating  stick  to  a  wet  surface. 
In  coating   a   wet   shaft    for   a    large   southern    Illinois 


Kl'NClS  GROWTH   ON   fNDEROROlNl  >  TIMHKK 

cement  coating.  This  felt,  being  waterproof  and  rot- 
proof,  and  being  completely  incased  between  the  cement 
and  wood,  is  a  perfectly  solid  part  of  the  shaft  lining." 

In  Bulletin  114  of  the  Cement  Gun  Co..  Inc..  atten- 
tion is  called  to  the  desirability,  where  "gunite"  is 
applied  to  wood  surfaces,  of  covering  the  wood  with 
paper  prior  to  attaching  the  reinforcing  mesh:  other- 
wise not  only  does  the  wood  tend  to  absorb  the  moisture 
from  the  "gunite"  prior  to  its  getting  a  set.  but  also 
the  wood  shrinks  away  from  the  "gunite"  as  its  accus- 
tomed moisture  is  excluded.  Tar  paper  is  used  for  this 
purpose,  and  is  drawn  tight  and  firmly  fastened.  K.  M. 
Norris,  in  describing  the  work  at  Butte,  says  that 
"Kxpcrimeiits  were  made  to  determine  whether  rein- 
foning  material  was  necessary  to  hold  the  concrete  to 
the  timber  and.  if  so,  what  kind  of  material  was  best. 
It  was  found  that  if  the  timbers  were  wet  down  thor- 
oughly the  concrete  would  slick  without  reinforcement, 
but  sub.sequent  distortion  of  the  timbers  caused  the 
concrete  coating  to  shell  otT  in  large  slabs." 

For  an  efTective  seal  on  rwk  surfaces  "gunite"  must 
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be  well  applied  and  excess  water  avoided,  as  otherwise 
the  skin  of  "gunite"  will  not  be  impervious  and  slow 
action  may  ensue,  with  subsequent  flaking  off  of  the 
layer.  It  is  obvious,  also,  that  rock  surfaces  must  be 
clean  and  free  from  loose,  weak  portions.  "Gunite" 
is  not  effective  where  ground  is  on  the  move.  In  no 
sense  is  it  a  support  of  the  ground.  Its  only  function 
is  to  seal  the  rock  surface  from  atmospheric  action. 
How  effective  "gunite"  is  in  preventing  deterioration  of 
timbers  by  rotting  where  they  are  sealed  from  the  air 
by  a  protecting  layer  of  i-einforced  "gunite"  remains  to 
be  seen.  Superficially  it  would  appear  that  dry  rot 
would  be  retarded  if  not  entirely  stopped.  There  is, 
however,  no  specific  information  on  this  point. 

Cost  Analysis 
In  the  e.xamples  given,  details  of  cost  such  as  are 
available  have  been  presented,  and  are  incomplete,  in 
that  power  and  replacements  are  usually  omitted.  In 
the  cement  gun  itself  the  gaskets  for  the  cone  valves 
require  replacement  from  time  to  time,  as  does  the 
outiet-valve  body  liner.  Liners  are  used  for  the  nozzles. 
Compressed    air    and    water    hose    are    subject    to    the 
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wear  which  comes  from  frequent  handling,  and  would 
require  replacement  no  more  frequently  than  drill  hose. 
The  material  hose  is  subjected  to  considerable  wear. 
E.stimates  of  its  life  range  from  four  to  six  months  with 
continuous  use.  Nozzle  liner.s  last  eight  days  and  cost 
80c.  for  renewal.  I  am  reliably  informed  that  the 
upkeep  cost  on  the  work  in  the  Anaconda  properties  at 
Butte  amounted  to  .50c.  per  eight-hour  shift  per  ma- 
chine  operated. 

The  elements  of  cost  of  a  single  job  in  .summary  are: 

1.  A«.semhly  of  machine,  compressed  air  and  water 
piping,    materials,    mixing    apparatus. 

2.  Preparatory    cleaning    of    surfaces,    placing    wire 
reinforcing,  staging. 


3.  "Guniting":  Labor,  power,  water,  cement,  sand, 
lubricants. 

4.  Wear  and  replacement  of  liners,  gaskets,  hose,  gun 
parts. 

5.  Tearing  down,  cleaning  up  and  removal  of  appa- 
ratus. 

H.  V.  Croll  has  given  me  the  cost  data  shown  in  the 
table.  In  this  example  "gunite"  was  used  to  prevent 
the  walls  of  a  mine  "tunnel"  from  slaking. 

COST  DATA  OF  PLACING  "GUNITE"  IN  TUNNEL  AT  UNITED 
VERDE  EXTENSION  MINING  CO.,  JEROME,  ARIZ. 

I  Gun  nmn,  also  motorman  $7  00 

1  Nozzleman 5  60 

I  Man  holding  light  5  60 

1  Man  loading  gun.  5  60 

I  Man  cleaning  roof  5.60 

3  Men  mixing  at  $5.60  16  80 

Total  labor ..                               $46  20 

Cement,  77  bags  at  $1  77  05 

Sand,  9cu.yd.  at  $1  ''00 

Air  and  supplies.  10  00 

.Superintendence.  5  00 

Total $147  20 

3,750  sq.ft.  at  $147.20  =  4(v  per  sq.lt, 

■  Above  crew  placed  125  running  feet  of  tunnel  in  one  8-hour  shift,  equivalent  t  > 
3.750  sq.ft.:  average  thickness  \  in. 

Summary  of  Uses  in  Mining 

In  underground  mining,  in  order  of  importance, 
"gunite"  is  used  for  fireproofing  shaft  and  station 
structures  where  timber  is  extensively  employed;  for 
surfacing  rock  surfaces  that  are  susceptible  to  disin- 
tegration due  to  the  action  of  air  and  moisture;  for 
making  air-tight  timber  stoppings  and  brattices  and 
making  leak-proof  sumps  and  water  bulkheads.  A  minor 
although  important  use  is  in  the  protection  of  steel 
plate  and  girder  construction  underground  from  cor- 
rosion produced  by  damp  air.  It  is  problematical 
whether  "gunite"  affords  any  more  than  temporai-\-  pro- 
tection where  acid  waters  come  in  contact  with  such 
structures. 

"The  most  extensive  use  of  "gunite"  for  fireproofing 
shafts  has  been  made  by  the  Anaconda  Copper  Mining 
Co.,  at  Butte,  Mont.  According  to  H.  J.  Rahilly,  mine 
fire  superintendent  of  the  Anaconda,  "places  that  are 
most  susceptible  to  fire,  such  as  working  shafts,  stations, 
crosscuts,  and  drifts  having  high-tension  wires  in  them, 
motor,  fan  and  transformer  stations,  oil  houses  and 
powder  magazines,  are  covered  with  'gunite'  or  cement 
mortar,  so  as  to  make  it  difficult  for  a  fire  to  start." 

Mr.  Rahilly,  in  the  Anode,  describes  the  construction 
of  brattices:  "These  brattices  are  made  of  1-in.  boards 
covered  with  metal  lath  and  coated  with  'gunite,'  or 
they  are  made  of  burlap  over  which  1-in.  mesh  chicken 
wire  is  stretched,  and  then  'gunited.'  " 

At  the  Butte  &  Superior  mines  "gunite"  has  been 
used  in  covering  the  timbered  stations  and  approax?hes 
to  the  stations  on  various  levels.  In  some  cases  it  has 
been  applied  to  the  rock  itself.  Generally  it  ha.s  been 
successful,  although  in  some  applications  it  is  not  abso- 
lutely perfect. 

E.  E.  Whitely,  superintendent  of  mines  of  the  Calumet 
&  Arizona  Mining  Co.,  at  Bisbee,  states  that  "gunite" 
has  been  used  to  seal  air  from  drifts  that  tend  to  air 
slake.  For  this  purpo.se  a  coating  i  in.  to  I  in.  thick 
is  used.  The  surface  was  first  washed  down  and  the 
"gunite"  applied  in  two  coats.  The  gun  was  also  used 
in  the  construction  of  bulkheads  in  raises  and  to  make 
ordinary  bulkheads  airtight.  In  starting  to  sink  the 
junction  shaft  deeper,  the  sump  on  the  bottom  level 
was  made  waterproof  by  a  2-in.  layer  of  "gunite." 

N.  B.  Braly,  general  manager  of  the  North  Butte 
Mining  Co.,   says  with   regaid   to  the   use  of  a  cement 
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gun  at  this  property:  "Results  show  that  material 
hcse  will  last  from  sixty  to  ninety  days,  compressed- 
air  hose  about  twelve  months,  and  water  hose  about 
twelve  months.  We  have  found  that  the  most  efficient 
way  to  operate  the  'gunite'  machine  on  big  jobs  is 
with  three  men.  On  smaller  work  two  men  are  suffi- 
cient, as  the  man  operating  the  machine  can  also  dump 
in  the  'gunite.'  The  only  difficulty  in  operating  the 
machine  is  that  the  rubber  outlet  valve  will  last  only 
from  fourteen  to  eighteen  days.  This  hose  is  tapped 
and  is  9  in.  long.  We  find  that  the  'gunite'  machine 
will  fail  only  when  the  compressed  air  is  wet;  it  must 
have  dry  air  to  operate  properly.  The  repairs  are  small. 
In   'guniting'  with   SO-ft.   material   ho.se,   5  to   7  lb.  of 
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compressed  air  is  best ;  with  100-ft.  material  hose,  10  to 
12  lb.,  and  for  overhead  or  shaft  work,  15  to  18  lb. 
of  compressed  air." 

In  surface  plants,  "gunite"  has  found  a  number 
of  applications.  Apart  from  its  use  in  building  and 
in  fireproofing  of  cribbing  and  roofing,  it  has  also  been 
used  in  the  construction  of  large  settling  tanks  and  for 
water  tanks.  A  50  x  22-ft.  water  tank  was  constructed 
by  the  United  Verde  Extension  Mining  Co.  at  Clemen- 
cearu.  For  waterproofing  ditches  and  reservoirs  "gunite" 
is  especially  valuable.  F'or  flume  construction  in  placer 
mining  operations  where  wood  is  unobtainable  or  high 
in  cost,  the  application  of  "gunite"  might  well  be  con- 
sidered. 

At  the  Butte  &  Superior,  in  Butte,  Charles  Bocking. 
manager,  informs  me  that  "gunite"  fireproofing  on  sur- 
face structures  such  as  coal  bins  has  remained  in  place, 
in  some  cases,  for  about  three  years,  with  no  sign  of 
cracking  or  coming  off. 

At  the  Midvale  plant  of  the  United  States  Smelting. 
Refining  &  Mining  Co.  a  large  balloon  Hue  showed  signs 
of  failure  due  to  corrosion.  It  was  covered  with 
<-hicken-wire  netting  and  "gunited."  The  result  was 
to  considerably  prolong  the  life  of  the  flue.  At  the 
El  Paso  Smelting  Works  an  aciti  proof  mortar  was 
applifd  to  the  interior  of  the  roaster  tlue  l)y  means  of 
the  cement  gun—  a  ;-in.  layer  of  mortar  consisting  of 
50  per  cent  siliceous  tailing,  35  per  cent  siliceous  clay 
and  15  percent  cement.  An  exaniiiiiilion  made  recently, 
about  three  years  after  the  lining  had  lieen  put  into 
place,  showed  the  flue  to  be  in  gnoil  condition.  R.  S. 
Moore,  chief  engini'er,   informs   me,   however,   that    the 


acid  action  is  not  severe  in  this  flue  and  that  no  seriou.-^ 
trouble  from  acid  action  on  the  brickwork  of  the  roaster 
flues,  even  where  unprotected,  has  been  noted.  The  cost 
of  this  lining  was  less  than  for  coating  an  ordinary  wall 
with  "gunite." 

Steel  beams  and  other  structural  parts  free  from 
vibration  or  not  subjected  to  repeated  loads  can  he 
protected  from  corrosion  by  a  thin  layer  of  "gunite" 
i  in.  to  t's  in.  thick.  There  are  usually  a  number  of 
places  in  and  about  smelters  where  such  use  could  be 
made.  Mr.  CroU  called  my  attention  to  a  limited  use 
of  "gunite"  lining  for  small  tanks  holding  acid  solu- 
tions. He  mentioned  one  case  in  which  a  2-in.  lining  of 
"gunite"  had  been  applied  on  a  tank  which  was  used  to 
hold  an  8  per  cent  sulphuric-acid  solution.  The  lining 
had  been  in  use  for  21  years  without  serious  deteriora- 
tion. 

In  building  construction  at  the  plant  of  the  Southern 
Gypsum  Co.,  at  North  Holstein,  Va.,  the  hoist  house, 
machine  shop,  and  stock  room  were  constructed  of 
wooden  framing  with  galvanized  metal  on  the  outside. 
Gypsum  plaster,  reinforced  by  chicken-wire  netting,  was 
put  on  with  a  cement  gun  as  an  interior  lining.  It 
w-ould  thus  appear  that  clay  mixtures  and  gypsum 
plaster  can  be  applied  by  the  cement  gun  more  readily 
than  by  hand  work. 


Sharp  Decline  in  Quicksilver  Production  in  1920 

Preliminary  figures  showing  the  production  of  quick- 
silver in  the  United  States  in  1920,  according  to  the 
U.  S.  Geological  Survey,  give  a  total  of  13,070  flasks 
(75  lb.  each),  compared  with  21,348  fla.-*ks  in  1919.  Of 
this  output  9,366  fla.sks  is  credited  to  California,  3,601 
flasks  to  Texas,  79  flasks  to  Nevada,  and  24  flasks  to 
Oregon.  So  far  as  is  known  neither  Idaho  nor  Arizona 
produced  any  quicksilver. 

In  California  ten  mines  were  reported  as  productive: 
in  Texas,  two;  and  in  Nevada  and  Oregon  one  each.  In 
California  the  New  Idria,  Cloverdale,  New  Guadalupe, 
Oceanic,  Carson,  and  Oat  Hill  mines  were  closed  during 
the  later  part  of  the  year,  most  of  them  with  the  expec- 
tation that  work  will  be  resumed  when  the  conditions 
for  mining  and  marketing  quicksilver  have  improved. 
The  largest  producer,  the  New  Idria,  lost  its  reduction 
plant  and  a  considerable  quantity  of  quicksilver  by  fire 
on  June  20.  Operations  were  resumed  at  about  half 
capacity  in  September,  but  ceased  entirely  in  November. 
In  Texas  the  Chisos  mine  has  been  continuously  produc- 
tive, but  the  Big  Bend  was  closed  on  the  first  of  Novem- 
ber. In  Oregon  the  War  Eagle  Mining  Co.  reports  the 
completion  of  a  twenty-five-ton  Scott  furnace,  which  will 
not  be  placed  in  operation,  however,  under  existing  con- 
ditions. 

The  year  1920  was  a  discouraging  one  to  quicksilver 
mine  operators,  who  had  to  face  a  decline  in  prices 
consc(|uent  upon  a  decreased  demand  for  their  product 
and  found  little  relief  from  the  prevailing  high  cost  of 
labor  and  supplies.  Such  demand  as  there  was  for  the 
metal  was  met  from  surplus  stocks  accumulated  during 
the  war.  from  quicksilver  originally  sold  abri\id  hut 
subseijuently  resold  in  this  country,  and,  in  addition, 
fnmi  imports. 

The  average  price  of  tjuicksilver  in  1020  per  flask  of 
75  lb.  at  New  York  was  $81,123.  The  highest  n\iinthly 
average  price  was  in  April,  $102,192;  the  lowest  in 
December,  $49,577. 
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South  American  Mining  Fields  and  Practice 

Manganese  Ore  Occurs  as  Replacement  and  Alteration  of  Iron-Bearing 
Schists  in  the  Bomfim  District  of  Brazil — ^At  Morro  da  Mina,  in  Minas 
Geraes,  a  System  of  Mule  Training  Makes  Cheap  Transportation  Possible 

By  W.  H.  Staver 

Wiitleii  fill-  Entjinecring  and  Mining  Jonrnul 


I  HAVE  JUST  RECEIVED  a  copy  of  the  work  on 
political  and  commercial  geology  edited  by  J.  E. 
Spurr.  I  find  it  fascinating,  especially  as  my  expe- 
rience has  taken  me  to  a  number  of  foreign  places  which 
he  describes.  In  a  friendly  way,  I  wish  to  add  my 
feeble  word  to  his  compilations.  Of  the  need  of  such  a 
work  there  can  be  little  argument.  I  wish  it  might  be 
expanded  into  many  volumes,  to  be  revised  from  time  to 
time,  like  an  encyclopedia.  I  shall  try  to  base  my 
criticisms  on  my  own  experience  and  on  knowledge 
obtained  from  what  I  consider  reliable  sources,  which 
sources  I  shall  give  when  possible. 

Petroleum  and  Oil  Shale 

Brazil  is  not  mentioned  under  this  head.  As  you  will 
note  by  F.  Lynwood  Garrison's  article  on  Brazil  in  the 
Jan.  22  number  of  Engineering  and  Mining  Journnl,  it 
may  be  considered  as  a  future  factor  in  oil  shale.s  and 
possibly  in  oil  production.  A  Rumanian  chemist  dis- 
tilled oil  from  Brazilian  shales  during  the  war,  and  sold 
his  unrefined  mixture  to  users  of  crude  oil  for  power 
purposes.  I  believe  he  sold  his  oil  in  Bahia.  He  made 
his  own  stills,  and  was  immensely  pleased  with  himself 
and  his  product  when  I  saw  him  in  the  interior  of 
Bahia  in  1918.  He  procured  his  shales  from  Maceio,  in 
the  State  of  Alagoas,  he  said.  I  believe  that  Brazilian 
oil  shales  will  soon  command  more  attention  than 
they  have  previously,  because  of  their  probable  rich- 
ness and  extent.  The  Standard  Oil  Co.  of  Indiana  has 
been  in  Bolivia  for  some  years  and  has  not  been  alone. 
Lewis  Emory,  Jr.,  of  Bradford,  Pa.,  who  owns  gold 
mines  and  rubber  lands,  is  interested  in  oil  in  Peru. 

Many  tests  have  been  made  on  the  coal  from  southern 
Brazil.  This  coal  is  not  especially  inaccessible.  The 
fault  is  with  the  impurities  in  the  coal.  Briquetting, 
pulverizing,  wa.shing,  picking,  and  like  indu.strial  opera- 
tions have  been  tried.  The  experiments  have  been  done 
by  good  men  under  the  observation  of  graduates  of 
American  institutions  which  own  the  steamships  on 
which  the  coal  would  logically  be  used,  viz.,  the  Loge 
Brothers,  of  Rio. 

Iron  and  Manganese  Ores  in  Brazil 

There  are  considerable  deposits  of  iron  ore  in  the 
State  of  Bahia,  quite  like  those  of  Minas  Geraes,  that 
have  not  been  mentioned  in  the  technical  press,  as  far 
as  I  know.  Most  of  them  are  in  i.solated  places,  and 
transportation  will  be  difficult. 

I  consider  myself  capable  of  di.scussing  ■  manganese 
ores  to  a  greater  extent  than  most  of  your  readers,  a.s  I 
mined  the.se  ores  from  Bomfim,  Bahia,  and  from  the 
district  of  Saude,  near  by,  which  has  never  been  men- 
tioned in  any  technical  magazine,  as  far  as  I  have 
ob.served.  Most  articles  dealing  with  Bahian  manganese 
ores  state  that  mangane.se  mines  exi.st  at  Nazareth  and 
that  mangane.se  ore  was  shipped  from  Bomfim  during 
the  war. 


In  1917  George  Lavino,  for  E.  J.  Lavino  &.  Co.,  bought 
three  mines  at  Nazareth  and  paid  five  hundred  dontos  de 
reis  (about  $125,000)  cash  for  them.  This  was  while  I 
was  going  to  Bahia  from  New  York  in  March,  1917.  I 
looked  over  these  mines,  laid  out  a  line  of  work  for 
reopening  them,  and  then,  after  many  delays,  went  to  the 
district  of  Bomfim  to  take  charge  of  the  alleged  mines 
opened  up  by  F.  N.  Mainetty,  an  Antwerp  ore  buyer — a 
Greek  or  an  Italian,  I  think.  I  found  that  several 
thousand  tons  of  mixed  iron  and  manganese  ore  had 
been  mined.  After  Mainetty  had  left,  and  I  was  in 
charge,  I  opened  up  about  fifteen  different  manganese 
ore  deposits,  optioned  others,  abandoned  some,  and  in 
a  year  had  fifteen  thousand  tons  of  ore  piled  at  the  rail- 
road, the  railroad  overtaxed,  and  much  more  ore  ready 
to  ship  to  the  railroad  when  it  seemed  best.  All  this 
from  the  district  of  Bomfim,  on  the  railroad  from  Bahia 
to  Joazeiro. 

The  ore  occurs  as  a  replacement  and  alteration  of 
iron-bearing  schists,  like  the  schists  called  "itaberite" 
in  Minas  Geraes.  There  is  a  short  range  of  mountains 
near  Bomfim  rising  1,000  ft.  abruptly  from  the  nearly 
level,  semi-arid  plains  below.  There  are  three  distinct 
repetitions  of  these  iron-bearing  schists  in  the  Bomfim 
district,  and  perhaps  three  more  in  the  Lamarao  dis- 
trict, to  the  south,  which  has  been  little  prospected. 
Still  farther  to  the  south  and  nearer  the  railroad  from 
Bomfim,  past  Missao,  Lamarao,  and  now  at  Jacobina, 
is  the  Saude  district,  from  which  I  mined  a  lot  of  fine 
ore,  before  the  railroad  was  completed,  in  1918.  Then 
comes  the  Jacobina  district,  then  the  Canna  Brava,  and 
others.  There  is  a  necklace  of  districts  of  manganifer- 
ous  ore  probably  extending  to  Goyez  and  to  Minas 
Geraes. 

Climate  Variable 

There  are  also  manganese  districts  in  Bahia,  nearer 
the  coast  and  connecting  Nazareth  and  Cajoeira  with 
the  interior.  The  climate  at  Nazareth  is  very  moist, 
though  at  Bomfim  it  is  as  dry  as  Nevada. 

The  manganese  mines  of  Minas  Geraes  are  barely 
known,  even  by  name,  at  least  to  the  public.  In  order 
of  importance  they  ranked,  in  1918,  about  this  way: 
Morro  da  Mina,  Cocoruto,  Santa  Mathilda,  Sao  Gonsalvo, 
and  the  mines  at  La  Fayette  and  vicinity. 

The  Morro  da  Mina  had  a  simple  system  of  mining, 
top  benches,  exposed  to  the  weather,  with  an  irregular 
lot  of  tunnels  for  wet  weather  work,  about  200  ft.  below 
the  top  works.  At  the  top,  where  the  chain  of  orebodies, 
hundreds  of  feet  wide  and  thousands  long,  was  exposed, 
there  were  no  cars  and  no  rails,  save  those  of  the  broad- 
gage  railroad  leading  to  Rio  de  Janeiro.  Perfectly  level 
floors  were  gradually  made,  mules  and  (wo-whoeled  dump 
carts  carrying  the  broken  ore,  much  of  which  was  soft 
and  none  of  which  was  crushed  by  machinery,  to  chutes 
leading  to  small  bins  from  which  the  railroad  cars  could 
In:  filled.  The  carts  and  mules  cost  two  milreis  per  day, 
($2),  the  repairs  falling  to  the  man  who  owned  them. 
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Thus  a  man  could  earn  50c.  for  a  mule  and  cart,  and 
many  such  units  were  used  per  human  employee,  as  the 
mules  were  trained  to  form  a  line  of  carts  that  looked 
like  a  circus  making  a  one-day  jump.  They  would  back 
up  to  the  ore  pile,  wait  for  the  cart  to  be  filled,  then 
start  off  for  the  procession  leading  to  the  ore  chutes 
perhaps  five  hundred  feet  away,  turn  around,  let  the 
ore  be  dumped  and  start  back  on  the  run  for  another 
load. 

The  Morro  da  Mina  mine  has  probably  five  million 
tons  of  marketable  ore,  the  Cocoruto  has  shipped 
300,000  tons  or  more  and  has  nearly  as  much  left,  and 
the  Sao  Gonsalvo  has  a  record  of  200,000  tons,  and  its 
future  will  depend  on  the  cost  of  mining  its  caved 
ground. 

The  topography  and  geology  of  Minas  Geraes  and  the 
mountains  of  Bahia  suggest  Virginia,  and  the  climate, 
though  milder  than  that  of  Virginia,  and  with  less  rain- 
fall, is  similar. 

The  mines  of  La  Fayette,  of  Miguel  Burnier,  and  of 
Ouro  Preto  are  all  that  are  usually  described  by  writers 
of  Brazilian  manganese  ores.  In  addition,  there  are 
huge  deposits  in  Goyaz,  Matto  Grosso,  and  elsewhere  in 
Minas  Geraes  and  Bahia.  Thus  Brazil  can  supply  the 
world  with  manganese,  and  of  van'ing  qualities,  includ- 
ing crystalline  pyrolusite,  which  has  often  been  shipped 
as  furnace  ore,  but  has  been  used  to  make  batteries  or 
in  other  chemical  applications. 

Chromite  in  Bahia 

The  chromite  deposits  of  Brazil  have  not  yet  been 
described  by  any  one,  being  mentioned  only  by  name. 
I  notice  Mr.  Garrison  says  in  a  recent  article  that  he  dis- 
covered them.  No  doubt  he  refers  to  his  e.\amination  of 
them  in  1916  for  E.  J.  Lavino  &  Co.  and  associates.  The 
deposits  are  situated  in  the  State  of  Bahia,  about  two 
and  a  half  kilometers  west  of  the  station  of  Santa 
Luzia.  I  first  saw  them  in  1917,  in  May  or  June,  in 
company  with  George  Lavino  and  E.  J.  Huffard.  There 
were  two  three-foot  pits  and  a  lot  of  black  boulders 
visible  in  the  thick  undergrowth  of  oak,  thorny  trees, 
and  underbrush,  impenetrable  save  for  the  irregular 
paths  taken  by  Mr.  Garrison,  which  were  visible. 

I  ordered  a  fifty-foot  swath  cut  along  the  probable 
line  of  the  ore  and  later  another  at  right  angles  to  the 
first.  Finally  all  the  growth  over  an  area  of  half  a 
square  kilometer  was  cut  off.  1  dug  thirty-two  pits  and 
extracted  10,000  tons  of  ore  before  I  knew  the  extent 
of  the  deposits.  Suffice  it  to  say  I  ran  two  inclines, 
mined  over  30,000  tons  of  38  to  47  per  cent  chromic 
oxide  in  the  form  of  chromite,  and  left  over  double  that 
in  the  mine  for  the  future. 

The  mine,  which  was  leased  by  E.  J.  Lavino  &  Co. 
from  Newman  &  Co.,  an  American  firm  of  New  York 
and  Brazil,  was  known  for  years  as  "Pedras  Pretas,"  or 
black  rocks.  Coronel  Leopoldino  I.oitao,  an  agent  of 
.N'pwman  in  the  hide  business,  sent  the  rocks  to  Newman, 
who  sent  them  to  his  brother  in  .Vew  York,  who  had 
them  analyzed,  finding  chromite.  There  are  at  least 
two  other  localities  in  Bahia  that  show  chromite,  and  one 
of  these  should  yield  to  development. 

It  cost  $2  to  mine  the  ore  and  put  it  on  cars,  $2  to  pay 
.Newman,  and  a  scattering  expense  for  freight,  export 
lax,  and  ocean  carriage,  making  the  ore  cost  |20  to  $25 
per  ton  in  New  York,  f.a.s.,  or  f.o.l).,  ar  f.o.g. — mean- 
ing free  of  graft. 

As  to  the  geology  of  the  chromite,  I  collected  a  set  of 
specimens   and    made   several   cross   sections,   and    they 


have  not  been  delivered  to  me  as  yet,  as  they  are  among 
my  private  effects  which  were  delayed  in  Bahia.  There 
is  little  serpentine  near  the  chromite.  The  chromite  is 
in  three  stages  of  alteration  or  replacement.  One  stage 
is  chromite,  another  disseminated  chromite  in  silica,  and 
another  a  chromite-hornblende  combination,  which  is 
hard  and  of  variable  composition.  Bands  of  segregated 
material  lie  along  the  line  of  weakness  evident  in  the 
complex  of  granites,  gniesses,  and  other  materials  that 
are  common  in  the  vicinity.  These  materials  include 
serpentine,  quartz,  hornblendic  rocks,  and  iron  ore 
(indicated  on  surface).  Quartz  is  perhaps  equal  in 
quantity  to  the  hornblendic  rocks.  There  is  some 
kaolinization,  but  it  is  more  marked  along  a  later  frac- 
ture, also  mineralized,  and  at  an  angle  of  seventy  degrees 
or  so  with  the  line  of  the  chromite  deposits  first  men- 
tioned. There  is  much  more  chromite  in  this  segregated 
district  than  anything  else.  One  hundred  feet  or  so 
under  the  original  surface  the  orebodies  are  nearly  one 
hundred  feet  thick  and  contain  80  per  cent  ore  at  least. 
It  is  chromite,  mixed  chromite  and  hornblende,  and  dis- 
seminated chromite.  The  surface  near  the  chromite 
deposit  is  only  slightly  elevated,  the  slope  being  eight 
degrees.  The  prospecting  was  like  looking  for  ore  in 
a  wooded  cow  pasture. 

There  are  countless  cliffs  of  titaniferous  iron  along 
the  coast  in  Brazil,  not  yet  visited  by  many  Americans, 
and  still  open  for  location,  I  think. 

Copper  occurs  in  several  known  districts  in  the  north 
of  Brazil,  but  there  are  no  operations  for  its  recovery 
at  this  time.  I  opened  up  four  pits  in  the  Carahyba 
mines,  seventy-six  kilometers  west  of  Angico,  between 
Bomfim  and  Joazeiro.  I  took  out  four  thousand  tons  of 
4  per  cent  ore  and  piled  it  neatly  and  precisely  near  the 
pit.  Several  dozen  pits  two  meters  square  and  four 
meters  deep  were  dug  at  the  intersection  of  hundred 
meter  squares.  The  copper  occurs  along  a  northeast 
line  and  can  be  found  at  points  100  miles  apart.  I  should 
like  to  prospect  the  whole  belt.  It  is  a  nearly  arid 
country,  slightly  wooded.  A  valuable  fibre  was  shipped 
from  this  section  during  the  war. 

There  are  a  few  graphite  deposits,  slightly  worked,  in 
Bahia.  They  are  not  far  from  Santa  Luzia,  where  the 
chromite  occurs.  There  are  several  places  in  Bahia  and 
more  in  Minas  Geraes  where  commercial  mica  is  found, 
in  several  colors.  Muscovite  is  not  as  common,  in  my 
experience  there,  as  other  forms. 

Bahia  has  a  number  of  nitrate  deposits,  usually  very 
small  and  with  potassium  nitrate  rather  than  sodium 
nitrate.  We  made  gunpowder  from  it  for  our  mining 
purposes,  when  dynamite  became  too  high  in  price. 

I  notice  that  "Political  and  Commercial  Geologj"" 
keeps  off  Ecuador.  The  South  American  Mines  Co.  owns 
the  South  American  Development  Co.,  which  operates 
the  only  gold  lode  mines  in  Ecuador.  The  company 
makes  money  and  has  only  one  possible  rival,  an  adjacent 
property  controlled  by  Frenchmen. 


Queensland's  Gold-Mining  Activities 

Gold  was  naturally  the  first  of  the  minerals  to  be 
exploited  in  Queensland,  Australia,  according  to  Trade 
Commissioner  Ferrin  in  Coiimerce  Rrpoits,  and  its 
production  showed  an  accelerating  incrc.nse  from  111.- 
ri89  fine  ounces  in  1868,  the  first  year  in  which  it 
exceeded  100.000  ounces,  to  676.027  fine  ounces  in  T.tOO. 
since  which  time  production  has  been  steiuilK  declin- 
ing, and  at  present  is  under  150,000  ounces. 
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A  Cement  Gravel  Gold  Mine  in 
British  Columbia 

Trommel  and  Spray  Sufficient  To  Break  Up  Formation, 

Releasing  Metal — Waugh  Clipper  Drills 

Give  Satisfactory  Service 

By  Donald  D.  Fraser 

Written  for  Engineering  and  Mining  Journal 

THE  Tertiary  Mining  Co.  is  operating  a  cement 
gravel  mine  at  the  foot  of  the  Cottonwood  Canyon 
of  the  Fraser  River  about  twenty  mines  north  of  the 
town  of  Quesnel,  B.  C.  Cement  gravel  can  be  traced 
along  the  river  from  Fort  George  to  Soda  Creek,  over 
120  miles.  As  one  travels  up  the  Cottonwood  River, 
also,  cement  gravel  can  be  seen  exposed  for  a  number 
of  miles.  The  binding  material  is,  in  part  at  least,  lime. 
The  formation  is  apparently  Recent.  It  is  probable  that 
the  cementing  material  was  introduced  during  or  fol- 
lowing volcanic  action  which  took  place  in  Recent  time. 


MILL  BUILDING.    TERTIARY   MINING   CO., 
NEAR  QUESNEL.  B.  C. 


The  mine  is  situated  on  an  old  channel  which  cuts 
across  the  Fraser  River  in  a  southerly  direction.  At 
the  point  of  intersection  the  channel  is  nearly  200  ft. 
wide.  Years  ago  it  is  said  that  Chinamen  worked  the 
exposed  face  and  ran  coyote  holes  near  the  bedrock. 
Afterward  it  was  held  by  two  white  men,  who  made 
good  wages  drifting.  They  did  their  mining  in  the 
winter  and  dumped  the  gravel  near  the  mouth  of  the 
tunnel.  There  the  frost  and  the  air  partly  slaked  it. 
During  the  spring  freshet  it  was  shoveled  into  sluice 
boxes.  Although  the  major  portion  of  the  cement  was 
slaked,  there  must  have  been  a  very  appreciable  loss  of 
gold  through  the  unslaked  material.  Some  of  the  mate- 
rial lies  on  the  old  dump,  still  cemented  as  tightly  as 
it  was  originally. 

After  considerable  experimenting,  a  revolving  trom- 
mel was  adopted  by  the  company  now  operating  the  mine. 
It  is  a  machine  16  ft.  long  and  4  ft.  in  diameter  built  up 
of  J-in.  boiler  plate  and  punched  with  3-in.  holes.  A  spray 
pipe  was  installed  along  its  axis  of  rotation.  The  gravel 
is  dumped  from  the  mine  cars  into  a  receiving  bin,  from 
which  it  is  fed  to  the  revolving  trommel.  As  the  material 
works  through  the  trommel,  its  own  grinding  action 
.scours  the  boulders  as  clean  as  possible.  The  water 
f rom'Y<he  spray  pipe  keeps  the  boulders  washed  clean. 

At  first'  .some  trouble  was  experienced  because  the 
material  passecd  too  quickly  through  the  trommel.    Even 


though  the  trommel  was  leveled  to  a  nearly  horizontal 
position,  this  difficulty  continued.  It  was  finally  over- 
come by  placing  three  sets  of  8-in.  baffles  in  the  trom- 
mel. These  held  back  the  material  and  made  a  bed 
which  gave  an  increased  grinding  medium.  The  boul- 
ders from  the  machine  were  sent  to  the  waste  dump. 
The  material  washed  through  the  openings  in  the  trom- 
mel enters  a  line  of  12-in.  sluice  boxes.  The  gold  is 
heavy,  and  most  of  it  is  caught  in  the  first  two  boxes. 

This  is  a  very  simple  flow  sheet,  and  little  power  is 
needed.  Unless  gravel  is  met  which  is  cemented  so 
tightly  as  to  be  almost  a  conglomerate,  this  method 
should  be  the  most  economical  one  possible.  It  may  be 
that  a  deposit  is  so  tightly  cemented  that  it  will  not  be 
amenable  to  this  method.  The  alternative  is  a  stamp 
mill,  which  will  cost  more  to  install  and  be  more  expen- 
sive to  maintain. 

I  have  seen  a  ball  mill  used  in  connection  with  a  Blake 
crusher.  On  the  face  of  it,  this  is  absurd.  Anyone 
who  has  had  anything  to  do  with  a  ball  mill  knows  what 
will  happen  when  it  is  fed  with  a  large  percentage  of 
extremely  hard  oversize.  The  oversize  builds  up  in  the 
mill,  gradually  cutting  dovra  its  capacity.  It  seems 
almost  that  no  amount  of  grinding  will  reduce  this 
oversize.  It  must  be  dumped  out  of  the  mill.  The 
boulders  found  in  a  placer  mine  are  the  remnants  of 
material  washed  by  the  stream  and  are  naturally  very 
hard.  When  fed  into  the  ball  mill  they  make  good 
grinding  material,  but  do  not  work  through.  Boulders 
are  waste,  and  the  sooner  they  are  eliminated  the  better. 

It  may  be  of  interest  to  note  that  the  drilling  under- 
ground was  done  by  Waugh  Clipper  drills.  The  drifts 
are  run  about  6.5  ft.  high,  of  which  one  foot  is  in  bed- 
rock. The  bedrock  is  a  greatly  decomposed  micaceous 
schist.  Two  lifters  are  put  into  the  bedrock ;  two  breast 
holes  and  two  uppers  in  the  cemented  gravel. 

Before  giving  the  machine  drills  a  trial,  failure  was 
predicted  by  nearly  all.  The  boulders  are  extremely 
hard,  and  of  diorite,  granite  and  quartz,  and  the  binding 
material  and  sediment  are  brittle  and  friable.  It  was 
thought  that  the  drill  would  "run"  between  the  boul- 
ders and  that  it  would  be  impossible  to  keep  a  hole. 
The  first  trial  proved  that  the  drills  would  work  satis- 
factorily. Some  trouble  was  experienced,  but  no  more 
than  is  usually  expected  in  rock  mines  where  fissures 
are  prevalent.  As  the  sediment  around  the  boulders 
is  heavy,  considerable  water  is  required  to  keep  the  holes 
clean. 


To  Promote  Prosperity  of  Asbestos  Producers 
A  central  research  bureau  for  asbestos  producers  was 
advocated  by  J.  G.  Ross  in  a  talk  before  the  members 
of  the  Canadian  Institute  of  Mining  and  Metallurgy 
at  the  Montreal  meeting  (March  2-4,  1921).  New  uses 
should  be  investigated  and  publicity  campaigns  planned 
to  market  the  contemplated  increase  in  production  dur- 
ing the  coming  year.  Such  a  bureau  could  also  investi- 
gate milling  methods  and  establish  definite  grades  for 
the  product.  At  present,  crude  No.  1  and  No.  2  are 
the  only  grades  which  can  be  easily  defined;  the  mill 
stocks  vary,  and  sales  are  made  by  sample  rather  than 
by  specification.  There  is  also  a  tendency  for  various 
mills  to  adopt  a  common  method  of  treatment,  which 
often  results  in  inefficiency,  because  the  best  method 
to  use  on  one  type  of  rock  is  likely  to  require  con- 
siderable modification  in  operation.s  on  rock  of  a  differ- 
ent nature. 
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Prominent  Mining  Engineers 
C.  V.  Corless 


WHEN  THE  TIME  CAME  for  decision  as  to 
what  line  should  run  at  the  top  of  this  page, 
some  doubt  entered  our  mind.  Is  Mr.  Corless 
a  mining  engineer  or  a  metallurgical  engineer,  or  does 
he  belong  in  some  of  the  newer  classes  such  as  "human" 
engineers  or  educational 
engineers?  He  qualifies 
for  anj'  of  these  titles, 
but  we  thought  that 
"mining  engineer"  was 
the  most  all-embracing. 
Mr.  Corless  is  another 
one  of  those  Canadians: 
he  was  born  on  an 
Ontario  farm  in  1868, 
and  has  spent  most  of 
his  life  in  his  native 
country.  His  early  years 
of  manhood  were  oc- 
cupied in  teaching  in 
preparatory  schools, 
where  he  gained  a  rep- 
utation for  his  work  in 
natural  science,  partic- 
ularly biologj'.  At  the 
age  of  thirty,  however, 
he  had  become  convinced 
that  progress  along  the 
lines  which  he  had  been 
following,  and  the  frui- 
tion of  his  desires, 
required  a  separate  in- 
come, which  he  did  not 
command.  No  doubt  feel- 
ing, therefore,  as  so 
many  of  us  have,  that 
digging  gold  out  of  the 
ground  was  a  good  way 
to  acquire  it,  he  decided 
on  a  course  in  mining 
and  metallurgy  at  McGill 
University,  in  Montreal. 
In  1902,  he  was  graduated  with  high  honors,  including 
a  medal  and  a  fellowship,  and  received  the  degree  of 
B.Sc.  in  Mining. 

In  Canada,  the  summer  vacations  are  longer  than  in 
this  country,  and  the  mining  students  almost  inN-ariably 
spend  this  time  in  practical  work.  One  summer,  Mr. 
Corless  worked  under  W.  A.  Carlyle  at  the  Le  Roi  mine 
at  Rossland,  B.  C. ;  another  was  spent  in  the  coal  mines 
of  Crow's  Nest  Pass;  and  his  la.st  "vacation"  was  .spent 
in  an  inspection  trip,  with  other  student.'^  of  his  cla.ss, 
of  the  mines  and  metallurgical  works  of  Briti.sh 
Columbia,  and  in  the  preparation  of  a  thesis  on  the 
geology  and  ore  deposits  of  southern  British  Columbia. 
The  year  190.T  was  devoted  to  graduate  work  under  the 
Dawson  fellowship,  which  he  had  roooived,  the  subject 
of  his  re.xcarch  l)eing  "Kree  Fall  of  Bodies  in  Wafer," 
a  topic  of  great  importance  in  the  concentration  and 
classification  of  ore  pulps.  For  this  work  he  won  a 
Master's  degree. 

After   leaving   the   university,    Mr.   Corless   held    his 


first  position  for  only  ten  days.  This  was  not  because 
he  was  fired,  however.  The  work  he  had  accepted  had 
been  the  inspection  of  railroad  shops,  and  when  he  had 
the  opportunity  of  examining  some  coal  properties  he 
lost  no  times  in  turning  to  his  chosen  profession. 
Many  of  our  readers 
have  heard  the  story  of 
the  man  who  was  hired 
to  kill  some  beavers 
which  were  damaging 
his  employer's  property. 
Joe  had  been  on  the  job 
for  some  days  with  gun 
in  hand,  when  friend 
Bill  happened  by  to  keep 
him  company.  B  i  1 1's 
bright  eyes  soon  saw  a 
beaver,  but  Joe  was  un- 
moved. "There  he  is, 
Joe;  why  don't  you 
shoot?"  he  asked.  "What 
do  you  think  I  am.  Bill?" 
he  replied,  "that's  the 
last  beaver;  and  if  I  kill 
him  I'm  out  of  a  job." 
Now,  Mr.  Corless,  when 
he  went  to  the  given 
spot  in  British  Colum- 
bia, had  no  trouble  in 
deciding  that  coal  was 
present,  for  he  could  see 
it;  also  that  the  seam 
was  not  workable,  for 
that  was  equally  evident. 
However,  he  lost  no  time 
in  reporting  his  conclu- 
sions, and  in  a  few  days 
was  again  out  of  a  job. 
This  state  of  affairs  was 
soon  remedied,  however, 
when  he  was  offered  an 
assistantship  in  the 
mining  department  of  McGill.  This  was  not  exceed- 
ingly remunerative,  but  offered  further  opportunities 
for  study. 

A  year  later,  in  1904,  Mr.  Corless,  through  his 
university  friends,  was  given  a  position  as  mine 
superintendent  for  the  Mond  Nickel  Co..  the  world's 
second  largest  nickel  producer,  and  his  connection  with 
that  company  has  continued  to  the  present  day.  In 
1908,  he  was  made  director  and  manager,  and  since  that 
time  has  been  actively  in  charge  of  hydro-electric 
development  as  well  as  the  construction  and  operation  of 
the  Coniston  smelter  and  an  experimental  flotation  mill. 
Besides  his  engineering  activities.  Mr.  Corless  has 
achieved  a  reputation  as  an  educator  and  a  welfare 
worker,  and  has  contributed  many  constructive  papers 
to  .'<cicntific  societies  and  technical  journals  on  these 
subjects.  The  latest  honor  accorded  Mr.  Corless  is  that 
of  the  presidency  of  the  Canadian  Institute  of  Mining 
and  Metallurgy,  a  position  which  he  assumed  at  the 
Montreal  meeting  early  in  March. 
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Metallurgy  of  Ferro-Uranium 

"Will  you  give  me  through  the  pages  of  Engineering 
and  Mining  .Journal  some  information  relative  to  the  ferro- 
alloys ferro-uranium  and  ferro-vanadium  ?  Is  it  an  expen- 
sive or  difficult  process  to  reduce  the  above-mentioned 
minerals  to  the  ferro  state?  Also,  if  you  have  the  data 
at  hand,  give  me  the  radium  content  of  carnotite,  ana 
assuming  the  radium  is  in  equilibrium  with  the  uranium." 

We  have  no  cost  data  on  the  reduction  of  vanadium 
ores,  but  the  problem  has  been  found  rather  difficult  of 
solution  on  account  of  the  high  temperature  required 
and  the  speed  with  which  the  reaction  must  take  place. 
The  crude  ore  runs  about  25  per  cent  V.O^.  This  is 
calcined  and  then  smelted  in  an  electric  furnace  with 
carbon  or  silicon  as  a  reducing  agent.  An  older  process, 
though  still  widely  used,  employed  aluminum  as  the 
reducing  agent  in  an  open-hearth  or  crucible  furnace. 
The  aluminum,  added  in  the  form  of  shot,  is  slagged 
off,  the  addition  of  carbonate  of  soda  or  fluorspar  being 
made  for  this  purpose. 

In  the  manufacture  of  ferro-uranium  it  is  necessary 
to  subject  the  carnotite  ore,  which  is  the  principal  source 
of  uranium,  to  wet  treatment,  which  has  as  its  object 
the  extraction  of  radium  with  uranium  oxide,  vanadium 
oxide,  or  iron  vanadate  as  byproducts.  Ferro-uranium 
was  developed  as  a  ferro-alloy  more  because  a  large 
amount  of  sodium  uranate,  Na^U^O,,  accumulated  as  a 
byproduct  of  radium  production,  than  for  any  special 
necessity  for  the  use  of  uranium  in  alloy-steel  manufac- 
ture. According  to  Keeney,  as  the  reduction  tempera- 
ture of  uranium  oxide  by  carbon  is  1490  deg.  C.  the 
electric  furnace  is  the  only  available  means  for  perform- 
ing the  operation  in  quantity. 

One  of  the  chief  chemical  considerations  in  the  smelt- 
ing of  ferro-uranium  is  the  strong  affinity  of  uranium 
for  carbon,  its  tendency  to  form  carbides,  and  the  fact 
that  no  fluxing  material  except  fluorspar  can  be  used 
with  sodium  uranate,  as  the  addition  of  lime  or  silica 
results  in  keeping  the  uranium  in  the  slag,  with  practi- 
cally no  reduction.  In  practice,  steel  turnings,  uranium 
oxide,  petroleum  coke,  and  fluorspar  are  mixed  in  the 
proper  proportions  and  charged  slowly  at  a  rate  de- 
pendent upon  the  size  of  the  furnace  and  grade  of 
alloy  to  be  made.  The  reaction  involved  is  a  simple 
reduction,  the  carbon  reducing  the  uranium,  which 
alloys  with  the  steel  turnings  to  form  ferro-uranium. 
All  the  ingredients  in  the  charge  should  be  as  pure  as 
possible,  and  especially  free  of  silica. 

Standard  commercial  ferro-uranium  contains  35  to 
50  per  cent  uranium  and  1.5  to  4  per  cent  carbon.  It  is 
brittle  and  has  a  high  density. 

A  large  amount  of  data  on  the  subjects  mentioned  is 
given  in  R.  M.  Keeney's  paper  "Manufacture  of  Ferro- 
Alloys  in  the  Electric  Furnace,"  which  appeared  in  Vol. 
62  of  the  Transactions  of  the  American  Institute  of  Min- 
ing Engineers. 

The  output  of  uranium  and  vanadium  ores  in  1918, 
the  latest  figures  compiled  by  the  U.  S.  Geological  Sur- 
vey, amounted  to  about  18,860  tons,  which  contained 
89.5  tons   of  uranium    CIOS.S   tons   of  \5fi,)    and   27.1 


grams  of  radium.  This  will  give  an  idea  of  the  ratio 
of  radium  to  uranium  in  domestic  ores  as  mined.  The 
carnotite  ore  of  Colorado  supplies  the  domestic  raw 
material  in  this  country  for  the  manufacture  of  ferro- 
uranium. 


Blowing  White  Metal  to  Blister 

In  our  issue  of  Jan.  29,  one  of  our  correspondents 
presented  the  problem  of  treating  a  combined  mass  of 
shot  copper  and  high-grade  matte  in  converters,  to 
obtain  the  usual  blister  copper  product.  C.  D.  Demond, 
of  the  Anaconda  Copper  Mining  Co.,  has  been  kind 
enough  to  contribute  the  following  comment  on  the 
problem. 

"It  is  quite  out  of  the  question  to  treat  the  high-grade 
reverberatory  product,  mentioned  by  the  correspondent  from 
Rosita,  directly  in  a  converter,  because  it  would  not  develop 
enough  heat  to  prevent  freezing  the  charge;  and  it  seems 
unlikely  that  any  feasible  method  of  preheating  the  con- 
verter can  be  devised.  If  a  heating  material  is  to  be  used, 
and  if  iron  pyrite  is  available  (preferably  carrying  some 
copper,  in  order  to  make  it  pay  its  way),  the  best  practice 
may  be  to  add  this  to  the  reverberatory,  first  thoroughly 
mixing  it  with  the  rest  of  the  charge.  But  this  would 
yield  a  considerable  amount  of  converter  slag,  carrying 
so  much  copper  that  it  would  have  to  be  re-treated. 

"It  is  probable  that  the  cheapest  and  best  method  will  be, 
as  suggested  by  Patrick  Dalton,  the  long-experienced 
converter  foreman  at  Anaconda,  to  skim  off  the  rever- 
beratory slag  and  then  bring  the  high-grade  matte  to  blister 
copper  by  blowing  air  into  it  through  iron  pipes  plunged 
into  the  bath,  while  continuing  a  moderate  coal  fire  in  the 
furnace.  After  tapping  the  copper,  a  fresh  ore  charge 
would  be  introduced.  Or,  the  blowing-up  might  be  done  in 
a  special  small  reverberatory  furnace. 

"Referring  to  the  0.2  to  0.3  per  cent  of  copper  in  rever- 
beratory slag,  it  would  be  of  a  good  deal  of  interest  to 
know  the  analysis  and  mineral  content  of  the  charge,  and 
the  analysis  of  the  slag.  Is  the  ore  self-fluxing?  If  not, 
what  materials  go  into  the  reverberatory,  in  what  propor- 
tions, hi  how  large  pieces,  and  how  thoroughly  are  they 
mixed?" 


Ninety-nine  and  One-Half  Cent  Silver 

"We  are  writing  to  inquire  how  you  arrive  at  the  quo- 
tation of  99Jc.  for  domestic  silver.  All  the  smelters  are 
settling  for  silver  at  99Sc.,  and  it  seems  that  this  is  the 
price  agreed  upon  between  the  Mint  officials  and  the  smelt- 
ers and  refineries  on  June  16,  1920,  as  reported  in  the 
newspapers  the  following  day.  This  would  mean  that  pro- 
ducers are  to  be  paid  $1  per  oz.  for  silver,  less  gc.  for  trans- 
portation and  the  difTerence  due  to  adjustment  on  the  basis 
of  1,000  fine,  as  against  the  commercial  999  fine." 

The  99  §c.  silver  quotation  made  by  the  Western  smelt- 
ers does  not  include  a  Jc.  commission  charge,  which 
Handy  &  Harmaii  and  possibly  other  silver  dealers  com- 
pute in  effecting  sales  of  silver.  As  the  En(jineering  and 
Minivfj  Journal  accepts  Handy  &  Harman's  silver  quo- 
tations as  accurate,  the  99k".  (luotation  is  given  pref- 
erence. The  price  of  99^c.  is  a  buying  price  for  domes- 
the  silver  at  999  fine,  and  allows  a  commission  for  han- 
dling the  business  and  disposing  of  the  silver  to  the 
(Jovernment  on  a  basis  of  $1  per  oz.  1,000  fine. 
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Handy  Knowledge 


Crosshead  for  Prospecting  Shafts 

By  Leroy  a.  Palmer 

Written  for  Engineering  and  Mining  Journal 

The  attached  illustration  is  self-explanatory.  It 
shows  a  crosshead  used  in  development  work  which 
provides  a  platform  on  which  the  men  ride  instead  of 
on  the  bucket.     The  crosshead  is  about  4  ft.  high  and 


'    ll' issi  li:  \l  I    WITH    HOISTING   PLATFORM 

the  platform  is  built  about  a  foot  from  the  bottom, 
projecting  about  2  ft.  each  side  of  the  crosshead  proper 
and  well  braced  to  it  at  top  and  bottom.  This  gives 
standing  room  for  four  men  and  brings  the  top  of  the 
device  at  a  convenient  height  for  them  to  hold  on  to 
while  in  motion.  The  photograph  was  taken  at  the  Big 
Jim  shaft  at  Oatman,  Ariz. 


Further  Kinks  in  Surveying 
By  J.  F.  Hanst 

Wrlttin  for  Kniiincirinp  nnil   Mining  Jnurnal 

I  wn.s  much  interested  in  an  article  which  appeared 
in  Vol.  Ill,  No.  9.  under  the  date  of  P^eb.  2f>.  pp.  :?90 
and  391,  and  entitled  "Dodges  I'scful  in  Surveying," 
by  H.  L.  Thackwell.  I  have  a  few  comments  and  sug- 
gestions to  make,  particularly  on  items  1,  6  and  8.  which 
I  shall  take  up  under  the  same  headings. 


1.  How  To  Get  Along  Without  a  Back  Flagman 
Mr.  Thackwell's  suggestion  is  all  very  well  for  settled 
country,  but  for  work  in  the  woods  or  wild  country 
where  it  is  diificult  to  see  even  prominent  natural  ob- 
jects, from  one  station  to  another,  it  becomes  absolutely 
useless.  The  most  simple  and  obvious  solution  is  of 
course  to  have  the  head  chainman  give  the  first  back- 
sight. When  he  has  given  that  backsight  it  is  an  easy 
matter  to  rest  a  pole  across  the  line  and  set  a  back- 
sight by  hanging  a  plumb  line  from  the  pole  in  the  cor- 
rect position,  weighting  the  line  with  a  rock.  A  piece  of 
white  paper  strung  on  the  line  aids  the  instrument  man 
to  locate  it  easily.  If  the  country  at  the  backsight  is 
too  open  to  make  convenient  use  of  trees  or  other  ob- 
jects, on  which  to  rest  the  pole,  a  rough  tripod  can  be 
made  out  of  poles,  cut  from  saplings,  or  from  any  con- 
venient materials. 

Of  course,  any  of  these  methods  slow  up  the  work, 
but  the  particular  method  which  I  have  described,  and 
which  I  have  used  on  many  occasions,  is  not  subject  to 
error,  as  in  Mr.  Thackvvell's  method.  It  is  impossible 
to  triangulate  distant  objects  in  relation  to  a  short  and 
comparatively  inaccurate  base  line  without  introducing 
serious  errors  in  the  work. 

6.  Sighting  Box  for  Tunnel  Work 
The  apparatus  described  by  Mr.  Thackwell  is  quite 
ingenious,  but  it  seems  to  me  that  it  is  much  more 
elaborate  than  necessary.  Most  mining  engineers  are 
accustomed  to  using  stations  set  in  the  roof  of  the 
tunnel  or  drift,  and  not  floor  stations.  When  roof  sta- 
tions ai-e  used,  with  the  plumb  bob  hanging  from  a  spad, 
a  square  of  tracing  cloth,  held  behind  the  string  and 
illuminated  by  a  light  held  behind  the  tracing  cloth, 
is  all  that  is  necessary  in  the  performance  of  the  most 
accurate  work. 

For  shaft  plumbing,  an  apparatus  similar  to  Mr. 
Thackwell's,  but  much  simpler,  is  used.  This  apparatus 
consists  of  a  box  with  a  door  at  the  rear.  At  the  front 
of  the  box  is  a  piece  of  ground  glass  or  tracing  cloth, 
on  which  a  graduated  scale  is  ruled  in  ordinary  India 
ink.  Two  candle  stubs,  or  an  acetylene  lamp,  are  placed 
in  the  box  for  illuminating  purposes,  and  the  apparatus 
is  placed  behind  the  plumbing  wires.  A  tin  "roof"  on 
the  box  protects  the  lights  from  water  and  permits  the 
escape  of  smoke  and  heat.  The  graduated  scale  enables 
the   transitman   quickly   and  accui'ately   to   bisect   the 


Hin^  door  at  rtar 
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swing  of  the  plumbing  wire.    A  sketch  of  this  sighting 
device  is  appended. 

8.    Projecting  Accurate  Lines 

Mr.  Thackwell's  suggestion  is  all  right  as  far  as  it 
goes,  but  it  does  not  go  far  enough.  It  is  admitted  by 
all  experienced  engineers  that  one  of  the  hardest  things 
which  a  surveyor  has  to  do  is  to  run  a  perfectly  accurate 
straight  line.  As  most  maps  of  mine  properties  today 
are  laid  out  on  a  co-ordinate  system,  some  companies, 
notably  the  Cleveland  Cliffs  Iron  Co.,  of  Ishpeming, 
Mich.,  use  the  co-ordinate  lines  as  a  basis  for  the  actual 
field  work.  On  this  system,  the  co-ordinate  lines  are 
laid  out  in  the  field  from  two  main  or  zero  lines,  one 
running  due  east  and  west,  the  other  intersecting  at  the 
origin  of  co-ordinates,  running  due  north  and  south. 
All  stations,  then,  become  expressions  of  co-ordinates, 
and  are  designated  thus:  N  400  x  800  E,  or  S  2,400  x 
1,200  W.  An  intermediate  or  "plus"  station,  if  on  a 
principal  line,  becomes,  for  example,  N  1,600  x  819.25 
W,  or  similarly  S  3,216.49  x  1,200  E.  Permanent  sta- 
tions, consisting  of  1-in.  round  iron  stakes  about  24  in. 
long,  are  set  on  each  principal  line  at  every  800-ft.  in- 
tersection and  also  at  such  points  on  the  line  that  a 
permanent  backsight  and  foresight  may  be  seen  from 
each  permanent  station.  At  intervals  of  200  ft.  wooden 
stakes  are  set  to  line.  Every  800-ft.  "iron  pin"  line 
or  principal  co-ordinate  line  is  run  complete  throughout 
the  entire  length  of  the  area  it  is  desired  to  survey. 
Intermediate  200-ft.  lines  are  only  chopped  out  wide 
enough  to  set  whatever  stadia  stations  are  necessary  to 
take  all  of  the  topography  within  an  800-ft.  square. 

In  running  these  long  principal  lines,  extreme  accu- 
racy is  necessary,  as  the  principal  lines  must  intersect 
at  exactly  90  deg.,  and  measurements  must  check  both 
ways.  All  measuring  is  done  at  short  intervals  with 
"measuring"  stakes  set  on  line,  and,  except  on  very 
level  ground,  all  measurements  are  taken  from  the  head 
of  the  transit  and  the  vertical  angle  read  off  and  noted. 
Two  measurements,  one  forward  and  one  back,  can  be 
taken  each  time  the  instrument  is  set  over  a  measuring 
stake.  This  setting  need  not  be  particularly  accurate, 
the  only  requirement  being  that  the  transit  head  is  on 
the  line  of  sight.  Measurements  are  taken  with  a  200- 
ft.  steel  tape  graduated  to  feet  and  hundredths,  and 
reductions  are  made  on  the  ground  from  a  table  of  cor- 
rections for  all  probable  vertical  angles  and  distances, 
or  from  an  ordinary  table  of  cosines. 

In  projecting  the  lines  ahead,  the  transit  is  accurately 
set  up  over  an  "iron  pin"  or  principal  station.  The 
vernier  is  clamped  in  any  position  and  a  direct  sight 
taken  on  the  backsight.  The  telescope  is  then  reversed 
on  its  axis  and  a  point  set  on  line  at  the  foresight.  With 
the  telescope  still  reversed,  the  plate  is  undamped  and 
another  sight  taken  on  the  backsight.  The  telescope 
is  now  reversed  again,  bringing  it  to  its  normal  posi- 
tion, and  another  point  set  at  the  foresight.  If  the 
instrument  is  in  absolutely  perfect  adjustment,  these 
points  will  coincide  and  the  line  is  correctly  projected. 
If  the  instrument  is  out  of  adju.stment,  these  points  will 
be  separated,  and  the  true  line  is  midway  between.  A 
tack  or  mark  is  set  at  this  midpoint  and  the  transit 
sighted  in  it  for  the  location  of  any  intermediate  points. 

With  this  method,  all  errors  of  the  transit  are  elimi- 
nated, and  there  is  no  necessity  to  turn  an  angle  of  180 
deg.,  which  introduces  a  personal  error.  In  fact,  it  is 
possible  to  run  very  long  lines  by  this  method  with  an 
absolute  minimum  of  error.    It  is  particularly  applicable 


to  rough  country,  although,  of  course,  the  longer  the 
sights  the  more  accurate  will  be  the  work.  It  is  very 
necessary  that  the  instrument  be  set  exactly  over  the 
point  at  each  principal  set-up;  otherwise,  an  error  is 
introduced  which  may  or  may  not  be  compensating. 


Wooden  Plug  for  Placing  Cement 
Through  Tubing 

An  ingenious  and  inexpensive  outfit  for  placing 
cement  in  a  well  is  described  by  H.  B.  Thomson,  in 
"Summary  of  Operations — California  Oil  Fields,"  and 
is  illustrated  by  the  accompanying  sketch.  This  device 
is  original  with  H.  S.  Williams,  superintendent  of  the 
Timber  Canyon  Oil  Co.,  and  was  successfully  used  in 
cementing  9i-in.  casing  in  the  company's  well  No.  3, 
Sec.  18—4—20,  S.  B.  B.  and  M.,  Santa  Paula  field, 
Ventura  County,  Cal.  It  consists  of  an  upper  and 
lower  wooden  plug  with  a  canvas  washer  of  large  diam- 
eter between,  and  bolted  together  through  an  iron  pipe 
flange  on  top  with  two  long  bolts.  The  pipe  flange  is 
threaded  with  left-hand  thread  to  fit  a  short  nipple 
having  left-hand  threads  on  one  end  and  screwing  into 
a  standard  threaded  string  of  tubing  on  the  other  end. 

Two  and  one-half  inch  tubing  was  used,  and  a  2-in. 
hole  bored  through  both  plugs  and  canvas  washer.  It 
will  be  noted  that  the  top  plug  is  somewhat  smaller 
than  the  outside  diameter  of  the  casing,  and  the  shoulder 
on  the  lower  plug  should  be  a  drive  fit.  A  valve  was 
made  for  the  outlet  at  bottom  by  facing  a  flat  steel  disk 
with  gasket  packing,  and  attaching  to  a  coil  spring. 
No.  9  steel  wire  being  used,  and  coiled  to  a  diameter 
to  fit  the  bored  hole  in  the  plug.    The  other  end  of  the 
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wire  was  attached  to  a  bolt  set  in  a  slot  in  the  top  of 
the  lower  plug. 

In  placing  the  cement,  the  casing  is  lifted  off  bottom, 
and  plug  run  in  on  the  end  of  tubing  string.  When 
the  plug  passes  out  of  the  shoe  the  canvas  washer 
spreads  out,  and  prevents  the  return  of  the  plug.  With 
the  bottom  located  in  this  manner  the  cement  is  pumped 
into  the  well  through  the  tubing  and  plug,  the  valve  on 
bottom  preventing  its  return  after  the  pressure  is  taken 
off.  When  the  necessary  amount  of  cement  has  been 
placed,  as  indicated,  the  tubing  is  unscrewed  and  pulled 
out,  the  casing  lowered  to  bottom  with  the  plug  in  place, 
and  the  cement  allowed  to  set  before  drilling  out  plug. 

The  outfit,  as  described,  exclusive  of  tubing,  costs 
altogether  $6.50  to  make  up,  the  plugs  being  turned  in 
a  local  mill  from  10-in.  x  10-in  blocks  at  a  charge  of 
fiOc.  each  for  turning. 


March  26,  1921 


Engineering    and    Mining    Journal 


558 


The  Petroleum  Industry 


Oil  Possibilities  of  the  Mackenzie— A  Warning 


THE  RECENT  PUBLICITY  given  to  the  discovery 
of  oil  by  Imperial  Oil,  Ltd.,  near  Fort  Norman, 
in  northwestern  Canada,  and  to  the  excitement 
caused  by  the  strike,  has  evoked  comment'  that  is  of 
much  timely  interest,  warning  against  undue  haste 
on  the  part  of  oil  prospectors  in  acting  on  the  news. 
Those  who  participated  in  the  unwise  and  unprofitable 
rush  to  Calgary,  Alberta,  some  years  ago,  will  partly 
understand  the  necessity  of  weighing  all  facts  relative 
to  geology,  geography,  transportation,  climate,  and 
other  conditions  before  acting. 

The  excitement  has  been  caused  by  items  appearing 
in  the  daily  press  and  trade  journals,  of  which  the 
following  is  a  conservative  sample : 

Chatham,  Ont.,  Oct.  16,  1920. — Reports  have  reached 
Edmonton  from  Port  McMurray  that  an  important  oil 
strike  has  been  made  by  Imperial  Oil,  Ltd.,  in  the  Far 
North.  These  reports  state  that  on  Aug.  25  the  Imperial 
well  at  Oil  Creek,  below  Fort  Norman,  struck  a  gusher  pro- 
duction at  850  ft.,  estimated  between  1,000  and  1,500  bbl. 
a  day,  and  that  when  the  well  came  in  the  oil  shot  15  ft. 
above  the  top  of  the  derrick. 

A  report  of  this  sort  from  an  easily  accessible  region 
might  wisely  be  investigated  by  the  oil  fraternity,  with 
the  intention  of  investing  if  found  favorable.  But  the 
fact  remains  that  the  majority  of  such  reports  have 
not  materialized  in  anything  like  the  originally  reported 
production.  For  instance,  various  wildcat  wells  in  west- 
ern Texas  have  been  reported  with  great  productions; 
yet  when  carefully  investigated  the  production  was 
found  less  than  five  barrels  per  day.  Of  course,  it  is 
far  more  necessary  to  consider  carefully  all  factors 
before  accepting  similar  reports  when  the  locality  they 
concern  is  1,200  miles  from  the  nearest  railroad  and  less 
than  300  miles  from  the  Arctic  Ocean. 

The  facts  concerning  the  Fort  Norman  well  are  said 
to  have  been  stated  by  C.  0.  Stillman,  president  of 
Imperial  Oil,  Ltd.,  as  follows: 

On  Aug.  25,  at  a  depth  of  783  ft.,  oil  was  encountered, 
which  flowed  out  of  the  6-in.  pipe  for  thirty  minutes,  when 
the  well  was  capped  and  shut  in.  Any  estimate  as  to  the 
amount  of  oil  this  well  would  produce  is  only  a  guess,  as 
there  was  no  tankage  available,  and  an  accurate  test  could 
not  be  made. 

Mackenzie  is  one  of  the  three  districts  known  collec- 
tively as  Northwest  Territories.  The  oil  strike  that 
has  caused  such  a  stir  is  in  this  district,  forty-five  miles 
below  Fort  Norman,  on  the  ea.st  bank  of  Mackenzie 
River  and  only  a  few  rod.s  from  the  river.  The  nearest 
railroad  point  is  Fort  McMurray,  about  1,200  miles  di.s- 
tant  by  river.  The  scene  of  the  strike  is  1,500  miles 
by  the  nearest  route  of  travel  from  Edmonton,  Alberta, 
the  nearest  city. 

Acce.s.^  is  mainly  by  way  of  either  the  Athabaska  or 
Peace  river  to  the  Slave  River,  and  thence  northwest- 
ward via  the   Slave  and   Mackenzie   rivers.     Shnllow- 

•Ab»lrnrt  of  Itullotin  No.  6  of  Tho  AMOclatcd  Potroloiiiii  Enitl- 
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draft  boats  must  be  used.  Cargo  must  be  unloaded  and 
carried  around  the  rapids  at  Fort  Fitzgerald, .  if  going 
via  Fort  McMurray,  and  around  Peace  River  rapids 
in  addition  in  traveling  via  Peace  River.  The  rapids 
would  present  a  serious  obstacle  to  returning  upstream 
with  oil.  The  rivers  are  frozen  for  eight  months  of  the 
year.  Access  may  also  be  had  via  Dawson  and  the 
Yukon,  but  by  these  routes  it  is  likewise  difficult. 

Knowledge  of  the  existence  of  petroleum  in  the  lower 
Mackenzie  region  is  not  new.  R.  G.  McConnell  stated 
many  years  ago  that : 

The  Devonian  rocks  throughout  the  Mackenzie  Valley  are 
nearly  everywhere  more  or  less  petroliferous,  and  over 
large  areas  afford  promising  indications  of  the  presence 
of  oil  in  workable  quantities.  The  rock  is  in  several  places 
around  the  western  arm  of  Great  Slave  Lake  highly  charged 
with  bituminous  matter  and  on  the  north  shore  tar  exudes 
from  the  surface  and  forms  springs  and  pools  at  several 
points.  (R.  G.  McConnell,  "An  Exploration  in  the  Yukon 
and  Mackenzie  Basins,  N.  W.  T.";  Geol.  Survey  of  Canada 
Rept.,  New  Series,  Vol.  4,  Pt.  D.,  pp.  21,  75,  76.) 

In  1912  samples  of  oil  were  brought  to  Edmonton 
from  the  vicinity  of  the  present  Fort  Norman  well. 
Alfred  W.  G.  Wilson  reviewed  these  and  other  evidences 
in  1915  in  Frederick  G.  Clapp's  "Petroleum  and  Natural 
Gas  Resources  of  Canada.'"  In  that  report  the  state- 
ment is  made  that  "the  most  promising  region  in  the 
Northwest  Territories  for  the  devlopment  of  a  produc- 
ing field  appears  to  be  along  the  Mackenzie,  although 
the  evidence  is  by  no  means  conclusive."  However, 
little  importance  was  attached  to  that  prospective  field 
compared  with  the  rest  of  western  Canada,  as  may  be 
judged  by  the  fact  that  the  report  allotted  only  twelve 
pages  to  Yukon  and  the  Northwest  Territories  (includ- 
ing the  Mackenzie  basin)  out  of  a  total  of  131  pages 
describing  oil  and  gas  possibilities  in  western  Canada 
as  a  whole. 

Fort  Norman  Geological  Conditions  Not 
Particularly  Favorable 

Notwithstanding  the  glowing  reports  received  at 
various  times,  geological  conditions  in  the  Fort  Nor- 
man region  are  not  entirely  favorable.  It  should  be 
realized  by  prospectors  that  to  assure  a  profitable  field 
something  more  is  needed  than  mere  .seepages,  petro- 
liferous strata,  and  reports  of  oil  in  shallow  wells.  The 
strata  of  the  Mackenzie  region  are  in  general  of 
Devonian  age,  and  the  commercial  oil  possibilities  of 
the  Devonian  rocks  have  by  no  means  been  demon- 
strated. Indeed,  in  this  valley  they  appear  to  be  under- 
lain at  comparatively  shallow  depth  by  pre-Cambrian 
metamorphic  or  igneous  rocks,  which  are,  of  course, 
absolutely  unfavorable  for  oil. 

Again,  the  Fort  Norman  area  appears  to  lie  in  the 
center  of  a  geosyncline  or  great  basin,  and  for  this 
reason  also  is  not  highly  favorable  for  the  existence  of 
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an  important  oil  field.  It  is  true  that  certain  oil 
pools  in  other  parts  of  the  world  occur  on  the  monoclinal 
or  anticlinal  flanks  of  geosynclines,  and  many  small 
pools  occur  in  minor  monoclines  where  the  rocks  are 
barren  of  water  or  devoid  of  artesian  pressure;  but 
the  fact  remains  that  few  important  oil  fields  have  been 
found  in  the  central  portions  of  geosynclines  under 
conditions  such  as  those  that  obtain  in  the  Fort  Nor- 
man area.  Some  structurally  favorable  areas  do  exist; 
yet  even  these  other  conditions,  less  favorable,  may  off- 
set the  favorableness  of  structure. 

Oil  Dissipation  Has  Taken  Place 

The  region  is  several  hundred  miles  northwest  of 
Great  Slave  Lake,  where  the  seepages  exist  which  were 
mentioned  by  McConnell  and  later  explorers.  Further- 
more, along  Athabaska  River,  between  Fort  McMurray 
and  Lake  Athabaska,  a  number  of  wells  drilled  to  depths 
varying  from  100  to  1,200  ft.  yielded  only  small  quan- 
tities of  oil  and  generally  finished  in  granitic  rock.  The 
presence  of  the  "tar  sand"  outcrops  along  Athabaska 
River  above  Fort  McMurray  in  northern  Alberta  affords 
no  indication  that  tar  or  oil  will  be  found  farther  north. 
The  reason  is  that  these  "tar  sands"  are  in  the  outcrop 
of  the  Dakota  formation,  of  Cretaceous  age,  which 
does  not  reappear  in  large  masses  farther  north  until 
near  the  Arctic  Ocean,  about  200  miles  beyond  Fort 
Norman. 

The  entire  Devonian  system  of  rocks  between  Fort 
McMurray  and  the  Arctic  Ocean  may  be  considered  as 
an  outcrop  of  the  formations  which  are  deeply  buried 
farther  south.  Thus  the  coming  to  the  surface  of 
Devonian  beds  in  the  Mackenzie  region  has  given  the 
oil  an  opportunity  to  leak  out  along  outcropping  porous 
strata.  In  other  words,  an  immense  amount  of  oil  has 
disappeared  during  the  ages  since  the  Devonian  was 
eroded,  and  there  are  not  to  be  expected  any  remaining 
reservoirs  of  oil,  such,  for  instance,  as  those  in  Cali- 
fornia and  Mexico,  where  the  rocks  are  far  younger 
geologically  and  there  has  been  less  time  for  the  dis- 
sipation of  the  oil. 

It  must  be  recognized,  therefore,  that,  whereas  great 
prospects  of  oil  exist  in  western  Canada,  the  most  favor- 
able regions  are  not  along  the  Mackenzie  but  in  certain 
areas  which  are  structurally,  stratigraphically,  and  in 
other  respects  favorable  at  considerable  distances  from 
the  outcrop  of  the  formation  which  carries  the  oil. 

A  geologic  parallel  to  the  Mackenzie  conditions  may 
be  found  in  Ontario,  where  the  regions  of  good  sur- 
face indications  in  Devonian  rocks  on  Manitoulin 
Lsland  and  elsewhere  are  not  in  regions  of  oil  in  com- 
mercial quantity.  On  the  contrary,  the  productive 
localities  of  Ontario  are  farther  south,  where  the  de- 
posits are  thick  enough  to  have  retained  oil  in  quantity 
throughout  the  ages. 

Commercial  Aspects  of  Fort  Norman  Oil 

Even  were  the  geology  favorable,  it  does  not  follow 
that  oil  development  in  Mackenzie  could  be  made 
commercially  succe.ssful.  The  localities  are  many 
hundreds  of  miles  from  the  nearest  railroad,  in  a 
region  of  deep  snow  and  extreme  cold  for  about  two- 
thirds  of  the  year,  and  where  transpoHation  of  sup- 
plies is  very  co.stly.  It  is  a  much  more  serious  matter, 
for  instance,  than  prospecting  for  oil  in  Colombia,  South 
America,  for  there  the  great  distance  from  the  coast 
is  offset  somewhat  by  the  mildness  of  the  climate  and 
the  fact  that  the  commercial  development  of  the  coun- 


try  may  reasonably   be   expected   to   follow  oil   devel- 
opment. 

From  Fort  McMurray  three  boats  operate  as  far 
north  as  Fort  Fitzgerald.  They  are  owned,  respec- 
tively, by  the  Hudson's  Bay  Company,  the  Northern 
Trading  Company,  and  Lamson  &  Hubbard.  It  is 
rumored  that  Lamson  &  Hubbard  are  negotiating  a  sale 
of  their  boat  to  one  of  the  oil  companies.  Small  boats 
are  operated  below  the  rapids.  In  1920  the  total 
freight  capacity  of  the  three  boats  mentioned  is  reported 
.scarcely  to  have  exceeded  300  tons  per  trip,  of  which 
usually  only  three  are  made  in  a  sea.son.  The  boats 
were  generally  loaded  to  capacity  with  supplies  for 
their  owners,  and  could  not  possibly  handle  much  drill- 
ing material  or  supplies  for  oil  men.  Passenger 
accommodations  this  year  will  be  slight,  if,  indeed, 
passage  can  be  secured  at  all.  Oil-well  supplies  used 
in  the  district  to  date  have  been  floated  down  on  scows. 

Transportation  a  Serious  Problem 

The  problem  of  transporting  oil  out  of  the  Mackenzie 
region,  if  oil  be  discovered  in  quantity,  may  be  con- 
sidered a  serious  aspect  of  the  situation.  Northwestern 
Canada  is  one  of  the  most  difficult  of  regions  in  which 
to  build  a  pipe  line.  A  line  for  which  estimates'  were 
made  some  years  ago,  and  covering  less  than  15  per  cent 
of  the  necessary  distance,  was  found  to  involve  an 
expense  of  nearly  $5,000,000  under  conditions  then 
prevailing. 

In  1920,  it  is  reported,  three  trains  a  week  were 
operated  from  Edmonton  to  the  crest  of  the  plateau 
above  Peace  River  Crossing  and  another  train  was  run 
from  Edmonton  to  within  twenty-three  miles  of  Fort 
McMurray.  However,  the  roadbeds  are  bad,  and  the 
Fort  McMurray  line  is  said  to  be  impassable  for  months 
at  a  time,  despite  the  attractive  railroad  schedules. 
With  the  extension  of  the  railroad  northward  into  the 
Mackenzie  region  in  future  years,  interest  in  pi-ospec- 
tive  oil  fields  should  increase. 

In  the  face  of  the  tremendous  uncertainties  now 
existing,  there  is  no  sound  inducement  for  prospectors 
to  brave  the  rigors  of  the  wilderness  of  the  North. 
Northern  Canada  is  still  much  more  attractive  from 
the  standpoint  of  ore  deposits  than  from  that  of  oil 
production. 


January   Production  Shows  Decrease 
In  Several  States 

PRODUCTION  OF  PETROLEUM  in  the  United 
States  during  January,  1921,  according  to  the  U.  S. 
Geological  Survey,  amounted  to  38,271,000  bbl.,  which 
was  690,000  bbl.  less  than  during  December,  1920,  but 
was  more  than  four  million  barrels  greater  than  during 
January  a  year  ago.  Imports,  which  amounted  to 
13,193,000  l)hl.,  were  the  greatest  ever  recorded  in  any 
one  month  and  were  347,000  blil.  more  than  in  December 
and  more  than  twice  those  in  January,  1920.  Estimated 
consumption  of  domestic  and  imported  petroleum,  the 
quantity  delivered  to  consumers,  chiefly  refineries, 
amounted  to  49,651,000  bbl.  Stocks  of  domestic  and 
foreign  petroleum  were  increased  by   1,077,000  bbl. 

A  halt  to  the  long-continued  decrease  of  stocks  in  Cali- 
fornia is  shown  by  a  reported  increase  of  .'{31,000  bbl. 
held  in  storage  in  that  state.  Net  stocks  of  domestic 
petroleum  east  of  California  increased  450,000  bbl.,  and 
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stocks  of  Mexican  petroleum  held  by  importers  in  the  Federal  Reserve  Board  on  Petroleum 

United  States  increased  296,000  bbl.  Price  Cuts 

Production  decreased  in  Oklahoma,  Kansas,  Texas  and  ^^^ly^ing   the    February    reports   of    its  member 

West  Virginia  more  than  a  million  barrels  and  fell  off  the  Federal  Reserve  Board  has  the  following  to 

slightly  in  Ohio,  Pennsylvania,  and  Montana     Increases  '  petroleum  situation: 

are  reported  for  the  other  states.    Louisiana  in  January  *>'*>  "' ''=B''  ^  .,      ,, 

ranked  fourth  among  the  producing  states,  surpassing  Decreased   ^°"^""^f  >°" /^^^^^^^ji^^^^^   \^  thT  doTe   of 

,,  .  ,  Tr     i.     1         J  J  J!  droD    in   the    price   of    crude   petroleum.      At    tne    close    oi 

Kansas  by  a  small  margin,  and  Kentucky  advanced  from  ^J^^^^,    ^J^^^  ^^^  Oklahoma  crude  oil  ^vas  selling  at 

ninth  to  seventh  place,   surpassing  West  Virginia  and  ^.,  -q  ^^^  j^^j  _  ^   decrease   of   $1   per  bbl.  from  the   price 

Illinois.  prevailing   at   the   opening   of   January,    and   further    cuts 

The   following   figures     compiled    from   companv    re-  in  the  first  part  of  February  reduced  the  price  to  $2  and 

ports,   show  the  quantitv   of  petroleum   removed   from  in  some  transactions  $1.75.    Reductions  in  prices  announced 

,      .  ,•  A-t  J  iu     1  J  in  Januarv  bv  purchasing  companies  in  the  major  fields  of 

producing  properties.     Oil  consumed  on  the  leases  and  '^.^^^.^^ll  (Dallas)  brought  prices  down  from  $3.50  per 

net  changes  in  producers    storage  are  not  included  ex-  ^^^    ^^   ^g,   and   early   in   February   there  was    a   further 

cept  for  California.    These  figures  are  obtained  by  an-  g^j.  ^f  25c.' 

nual  canvass  and  will  be  included  in  the  final  statistics  in  sjonpathy  with  the  price  declines  in  crude  oil,  refined 

of  production  for  the  year.  products  and  fuel  oil  showed  substantial  declines  in  District 

PETROLEUM  PRODUCED  IN  THE  UNITED  STATES  IN  DECEMBER,  1920.  .TANUARY,   1921,  AND  JANUARY.   1920 

(Barrels  of  A2  U.  S.  Gallons) 

. December,  1920 .            • Januarj',  1921    ■ January,  1920— — 

Daily  Daily  ^      ,  Daife- 

State                                                               Total                 Average  Total  Average  Total  .Average 

CaUfornia                                                                     10,038.000                 523,806  10,177,000  328,290  S-iS^OOO  ?"■?"? 

§^&d  >.o«heV„  ■Te.as.-.  ■■.■.•.•.: ; . ! 6,749,000                :,7.7,0  6,4.2,000  208  3  778  000  ,86.387 

okShoma    :::::::::;::;:::    IjaImo        itkolo       8299:000        267,710       7,958.000        256.710 

NorthemLouiiaDa ....       2  434,000  78,516  2,524,000  81,419  ^■t°S'SSS  "-'Ut 

r^ortnern  L,oui3iana i/;4  nno  5  290  156  000  5,032  67,000  5,387 

S;^"" .•••■;•;■;:::::    3,^:^0         88:t94       2,664;ooo         85:935       2,969.000         95,774 

W^^ii,;^ 1424000  45,935  1,464.000  47,226  ''J^SSS  "''? 

Ke^°tuS5 740000  23871  905,500  29,210  634.000  20.452 

JuS^"^::;:::::::::::::::::::::::::::.:::: mo.ooo  27,097  852,000  2744  ^0  286.3 

S^mo^e^oiao-:;:;;;:;;;:::;::::::::;:::;;::;;:;  :  ^:  Wooo  mo.  3,6000  ,2.774 

^^pl°- ;.•. ;.v.v.;.;:::;::::::::::;::---;v  ^  :  4  6,9:000  ,9.68  534 000  ,7,22. 

l?ef?ork ;::::;;:: ::::::. •;;.::::..  79:000  2:5i9  84:ooo  2,710  smoo  ,,806 

\lo"ta^a 86000  2,774  78,000  2,516  6,000  194 

iiontana •  •  ^  .^^  jqg  10,000  322 

T^lr^o.;:::::::::::::::::::::::::::::::;::::::::::::::::::: ^  ?"      S     ^      uooo 32 

Total, 38.96, ,000  1,256,806  38,271,000  1,234.548  33,774,000  1,089.484 

O^l  Rorincr  in  the  United  Kingdom  No.  ll  (Dallas)  during  the  last  thirty  days.    Production  of 

UU  tSormg  m  tne   Unitea  XS^mgaom  ^^^^  petroleum  likewise  fell  off  during  January.     In  Dis- 

In  1920  trict  No.  11   (Dallas)  the  output  was  12,746,315  bbl.,  which 

The  Petroleum   Department  of  the  British   govern  »SS  ^olTaUr  *:S  "Kri"^:,..?.'.^ 

ment,  according  to  Commerce  Reports,  has  recently  pub-  California,  however,  production  during  January  established 

lished  a  statement  that  in  the  oil-drilling  operations  in  ^  ^^p,^,  ^■^^Y^  record  for  the  fifth  successive  month,  and  for 

the   United    Kingdom    during    1920   progress   has    been  the  second  time  since  July,  1919,  monthly  output  exceeded 

satisfactory,  considering  the  great  depths  which  most  of  consumption,  and  stored  stocks  were  consequently  increased, 
the  wells  have  reached,  a  total  of  7,670  ft.  having  been  Refiners'  operation  in  Districts  No.  10  (Kansas  C.ty>  am 

,   ...    ,       ,.    .,,.  ,.  .      „„„    •      r>„..u,.  11    (Dallas)    likewise   showed    a    decrease.      In   Kansas   ami 

drilled      Urilling  operations  are  ,n  progress  in  De.bj-  ^^^^^^^^^  j^  ^^  ^^p„,t^^  ^y^^,  they  have  been  reduced  about 

shire,  North  Staffordshire,  and  in  Scotland.  ^q  p^,,.  ^^^^.^  ^  number  of  the  smaller  refineries  being  shut 

It  is  stated  that  six  wells  have  reached  a   depth  of  down  entirely,  and  others  opoi-ating  on  shorter  time.     Pipe- 

3,000  ft.  or  over,  one   ( Ironville  No.  2)   being  4,006  ft.,  line  purchases  in  most  fields   in   District  No.   11    (Dallas) 

and  three  others  are  approaching  that  depth.     Pending  were  restricted  to  50  per  cent  of  the  output.     Field  forces 

developments  of  results  with   Ironville  No.   1.   Ironville  are  being  reduced  by  nearly  all  the  large  operators  in  the 

No.  2  was  closed  do.vn  last  May.     Apedale  No^  1   was  Jl-tu^^rU^irNor^^^t^al^'Td^^r:::^ 

abandoned  in  June,  1920,  and  No.  2  started  in  Septem-  -^    Kansas,    Oklahoma    and    Wyoming    drilling    operations 

ber.     The  latter  had    reached  a  depth   of   1,350   ft.   by  during    January,    but    the     number    of    wells     completed 

the  end  of  the  year.     The  well  at  Ridgeway  was  shut  increased    in    California,    and    the    initial    daily    production 

down    in    January,    1920,    as    large    quantities    of    hot  almost  doubled. 
water  were  met  at  a  depth  of  2,890  ft. 

At  Hardstoft  the  uniform  rate  is  about  one  ton  per         Oil-Well  Machinery  Exports  Show  IncreJSe 
day    or  50  bbl.  per  week.     Total  production  since  the  j^^  January,    1921 

well   was   brought   in,    to   December   31,    1920,    reached  *'  -" 

4, .575  bbl.,  or  590  tons.     In  1920,  production  was  2,909  P^xports   of   oil-well    machinery   during   .lanuary.   ac- 

bbi.,  or  375  tons.  cording    to    returns    to    the    Bureau    of    Foreign    and 

During  the  yt':ir,  .500  tons  of  oil  in  storage  was  .sold  Domestic  Commerce,  were  valued  at  $1,449,013.     Other 

by  tender,  and  this  quantity  was  eventually  purchased  types   of   mining   machinery   exported    were   valued    at 

by  the  Anglo-American  Oil  Co.  at  £22  10s.  per  ton.     By  $1,302,705.    The  exports  of  pumps  and  pumping  machin- 

Dec.  31,  325  ton.s  of  oil  had  been  transferred  for  delivery  ery  amounted  to  $2,634,300.     This  is  a  dtnided  increa.se 

to  the  company's  refinery.     The  oil   is  stated  to  bo  of  over   the    exports    in    January,    1920,    when    the    value 

exceptionally  high  grade.  wa.s   as    follows:    Oil-well   machinery,   $145,310;    other 

The  expenditure  in  1920  for  oil  operations  amounted  mining    machinery,    $645,395;     pumps    and    pumping: 

to  £126.065,  machinery,  $800,307, 


556 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  13 


Book  Reviews 


Corundum  in  the  Northern  and  Eastern 
Transvaal.     By  A.  L.  Hall.     Union 
of    South    Africa,    Department    of 
Mines    and    Industries,    Geological 
Survey,  Memoir  15.     Pp.  223;  6  x 
9i;  33  figures,  21  plates,  3  maps. 
Pretoria,  1920. 
This  latest  addition  to  the  series  of 
economic  memoirs  measures  up  to  the 
high  standard  set  by  those  on  mica  and 
asbestos.  The  corundum  deposits  of  the 
northeastern    Transvaal,    covering    an 
area   of  at  least  fifty-four  by  thirty- 
three  miles,  are  the  largest  and  most 
important  yet  discovered  in  the  world, 
and  thus  constitute  a  fitting  subject  for 
study.    Prior  to  1914  there  was  a  small 
production,  but  the  demands  of  the  war 
resulted  in  a  maximum  production   in 
1918  of  3,875   tons.     The  first  chapter 
of  the  memoir  is  devoted  to  a  review  of 
the  extent  and  situation  of  the  deposits 
and  the  varieties  mined,  followed  by  a 
list  of  the  corundum-bearing  localities 
of  the  country. 

Corundum  occurs  in  the  plateau  re- 
gion served  by  the  Messina  railway, 
and  in  the  low  country  from  which 
transportation  is  afforded  by  the  Selati 
railway.  Granitic  and  gneissic  rocks 
constitute  the  chief  formations,  and  in 
them  are  numerous,  though  relatively 
small,  masses  of  basic  magnesian  rocks, 
such  as  serpentine,  pyroxenite,  and 
peridotite,  in  which  the  corundum  oc- 
curs. A  detailed  study  of  the  geology 
of  the  chief  deposits  indicates  that  the 
corundum  is  closely  associated  with  the 
basic  rocks  at  their  contact  with  the 
more  acid  intruded  types. 

From  the  geological  relationships  it 
is  concluded  that  the  corundum  has 
originated  from  an  excess  of  alumina 
occasioned  by  absorption  of  silica  from 
the  granitic  rocks,  forming  a  talcose 
rock  from  the  ultrabasic  minerals  which 
are  low  in  silica.  Instances  are  noted 
where  an  instrusive  granite  shows 
quartz  and  feldspar  at  the  center,  feld- 
spar only  in  a  succeeding  zone,  and, 
where  a  further  absorption  of  silica  has 
taken  place,  an  outside  zone  of  feldspar 
associated  with  corundum,  the  latter 
formed  from  the  excess  of  alumina. 
This  corundum-feldspar  zone  is  termed 
"plumasite,"  and  by  subsequent  pneu- 
matolitic  changes  margarite  is  de- 
veloped, forming  a  margarite-corundum 
termed  "marundite."  Plumasite  is  char- 
acteristic of  the  plateau  region,  and 
marundite  of  the  low  country. 

Following  a  description  of  the  varie- 
ties and  physical  properties  of  corun- 
dum, the  methods  of  mining  and  treat- 
ment are  given  in  detail.  Practically  all 
the  corundum  mined  in  the  Transvaal  is 
obtained  from  shallow  open-pit  work- 
ings in  "eluvial"  deposits.  The  various 
operations  include  cobbing,  .screening, 
washing  and  bagging.  Many  details 
are  given  of  methods  of  making  abra- 
sion tests,  qualities  of  corundum  and 
artificial  abrasives,  uses  of  corundum, 
and  statistics  of  world  production.  A 
two  and  one-half  page  summary  is  an 
addition  that  will  be  appreciated  by  the 


busy  reader.  A  feature  of  special  eco- 
nomic value  is  an  appendix  giving  the 
names  of  producers,  buyers,  and  users 
of  corundum  who  are  interested  in  the 
South  African  product.  0.  B. 

The      Mining      Manual      and      Mining 
Year  Book  for  1921.    By  Walter  R. 
Skinner.     Cloth;  5J  x  Sh;  pp.  931. 
Published   by   Walter   R.    Skinner, 
11-12  Clements  Lane,  London  E.G. 
4,  England.     Price,  21s.  6d.  abroad. 
The    1921    edition    of   Mr.    Skinner's 
handbook  has  just  been  published.    This 
year's    issue    contains    full    particulars 
of  1,430  mining  companies,  gold,  dia- 
mond, silver,  copper,  tin,  iron,  and  coal; 
also    exploration    and    mining    invest- 
ment companies,  arranged  in  alphabet- 
ical   order.      The    particulars    of    each 
company   given   include   the   names   of 
the   directors   and   other   oflScials,  date 
of    establishment,    seat    of    operations, 
description   of  property,   the   purchase 
consideration,     plant     erected     or     in 
course  of  erection,  present  working  re- 
sults, ore  reserves,  details  of  capital, 
calls,  dividends  paid,  and  the  financial 
position  as  disclosed  by  the  latest  ac- 
counts.     The    book    is    unlike    Weed's 
handbook  in  that  it  is  prepared  from 
the  standpoint  of  the  financier  and  in- 
vestor rather  than  as  a  reference  vol- 
ume for  the  technologist. 

Export   Register  of  the  Federation  of 
British    Industries,    1920.      Cloth; 
7  X  10;  pp.  328  with  pp.  312  advts. 
Published    by    the    Federation    of 
British    Industries,   39    St.   James' 
St.,  London,  S.  W.  1,  England. 
This  book  is  similar   to   commercial 
registers    published    in    this    country, 
except  that  it  is  intended  chiefly  as  a 
reference  for  foreign  buyers.  The  prin- 
cipal lists  are  two  in  number,  one  be- 
ing alphabetically  arranged  as  to  prod- 
ucts, giving  the  names  of  British  man- 
ufacturers, and  the  other  giving  a  list 
of  companies  and  their  overseas  agents. 
No  price  is  given,  but  it  is  likely  that 
the  book  would  be  sent  free  of  charge 
to  possible  buyers. 

Road  Building  —  Mining  companies 
are  usually  vitally  interested  in  having 
good  roads  to  their  properties.  The 
use  of  the  motor  truck  has  made  such 
roads  particularly  necessary.  Further- 
more, greater  care  must  be  used  in 
building  them  than  formerly,  as  the 
service  is  heavy.  "Modern  Road  Build- 
ing and  Maintenance,"  just  issued  by 
the  Hercules  Powder  Co.,  and  obtain- 
able on  request  from  that  company, 
at  Wilmington,  Del.,  is  a  146-page  book 
which  should  be  in  the  library  of  every- 
one interested  in  the  subject.  It  is 
written  by  A.  P.  Anderson,  highway 
engineer  of  the  U.  S.  Bureau  of  Public 
Roads,  and  is  free  from  advertising 
matter,  with  the  exception  of  the  final 
pages.  Sections  are  devoted  to  plan- 
ning the  road,  road  materials,  road 
construction,  road  maintenance  and  re- 
pair, and  the  use  of  explosives.  Ex- 
cellent typography  and  attractive  pho- 
tographs add  considerably  to  the 
interest  of  the  book  and  invite  even 
the  lay  reader. 


Recent  Patents 


Chloridizing  Roasting  and  Volatiliza- 
tion—Robert H.  Bradford,  Salt  Lake 
City,  Utah.  A  cyclic  process  of  chlorid- 
izing the  copper  content  of  ores,  which 
comprises  mixing  the  copper  ore  with 
an  alkaline-earth-metal  chloride  in  such 
proportions  that  the  copper  is  capable 
of  chemically  combining  with  the  chlo- 
rine to  produce  cupric  chloride,  heating 
the  mixture  in  a  non-reducing  at- 
mosphere to  a  temperature  of  ap- 
proximately 800  deg.  C,  whereby 
substantially  the  entire  quantity  of  cop- 
per is  converted  into  cupric  chloride, 
which  is  volatilized,  collecting  the  cupric 
chloride  fume  in  a  dry  state,  mixing  it 
with  an  alkaline-earth  material  and  a 
carbonaceous  reducing  agent  and  heat- 
ing to  somewhat  above  the  melting 
point  of  copper,  whereby  metallic  cop- 
per is  produced  and  the  alkaline-earth- 
metal  chloride  regenerated  for  reuse  in 
the  first  part  of  the  process,  and 
whereby  the  copper  is  caused  to  sepa- 
rate in  a  molten  condition  from  the 
chloride  slag.     Patent  No.  1,368,885. 

Ball  Mill— No.  1,368,739.  P.  T.  Lind- 
hard,  Brooklyn,  N.  Y.,  assignor  to  F.  L. 
Smidth  &  Co.,  New  York,  N.  Y.  A  ball 
mill  with  grate  discharge,  the  ground 


material,  after  passing  through  the 
trunnion,  falling  on  a  screen  from  which 
the  oversize  is  automatically  conducted 
back  into  the  mill. 

Hydrometallurgy— No.  1,361,459.  G. 
T.  Hansen,  Salt  Lake  City,  Utah.  A 
method  of  extracting  gold,  silver,  and 
copper  from  their  ores,  by  leaching  with 
a  cyanide  solution  at  ordinary  tempera- 
tures, heating  the  solution  to  90  deg.  F. 
or  higher,  and  precipitating  the  copper 
with  zinc  or  aluminum. 

Jig— No.  1,361,171.  Carl  Nielsen  and 
Olav  Helleland,  Lillebo  Gruber,  Nor- 
way, assignors  to  A/S  Stordo  Kisgru- 
ber,  Lillebo  Gruber,  Norway.  An  im- 
provement in  jig  construction  which 
permits  a  rapid  discharge  of  the  con- 
centrates. 

Hammer  Drill— No.  1,368,470.  Will- 
iam T.  Ayer,  Dover,  N.  J.,  assignor  to 
McKiernan-Terry  Drill  Co.,  Dover,  N.  J. 
The  valve  design   is  of  interest. 

Chloridizing— No.  1,368,973.  W.  A. 
Schmidt,  Los  Angeles,  Cal.,  assignor  to 
International  Precipitation  Co.,  Los  An- 
geles, Cal.  A  process  of  chloridizing 
roasting,  thereby  volatilizing  the  valu- 
able metals. 
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Echoes  From  the  Fraternity 

Societies,  addresses,  and  reports 


San  Francisco  Section,  A.  I.  M.  E., 
Discusses  Mining  Geology 

Application   of   the    Science    Quantita- 
tively Needed  in  Studying  Ore  De- 
posits— Ore  Hunting  Must  Be 
Developed  as  a  Science 

At  the  meeting  of  the  San  Francisco 
Section  of  the  A.  I.  M.  E.  on  March  8, 
C.  H.  White  and  Augustus  Locke  pre- 
sented a  joint  paper  on  the  "Need  of  the 
Quantitative  Method  in  Mining  Geol- 
ogy." Mr.  White  introduced  the  subject, 
and  by  a  number  of  illustrations 
showed  how  slow  the  science  of  geology 
was  in  developing  quantitative  methods. 
The  value  of  the  services  of  a  mining 
geologist  increases  as  quantitative 
methods  are  developed.  As  an  example 
he  quoted  the  various  descriptions  of 
the  outcrop  of  the  Miami  deposit  and 
showed  how  they  lacked  specific  char- 
acterization. He  advocated  the  use  of 
the  Maxwell  color  wheel  for  determin- 
ing the  proportion  of  color  constituents 
of  specimens  taken  from  significant 
areas,  and  according  to  his  experiments 
definite  results  could  be  obtained  by  this 
method. 

The  inadequacy  of  studies  of  outcrops 
was  discussed,  and  in  Mr.  White's  opin- 
ion every  possible  variety  of  measure- 
ment should  be  applied  in  such  studies. 
He  said  that  too  often  geology  served 
as  the  oxygen  tank  to  expiring  mining 
enterprises  and  that  more  and  more 
research  along  quantitative  lines  was 
required  if  mining  geology  was  to  con- 
tinue its  usefulness  to  the  industry  and 
to  the  country. 

Mr.  Locke  said  that  the  profession  of 
ore  hunting  was  potentially  important, 
but  before  it  could  win  a  place  it  was 
necessary  to  develop  a  technique  and  a 
method  of  applying  this  technique.  In 
his  opinion  it  was  good  business  policy 
for  the  mining  companies  to  spend  con- 
siderable sums  for  research  in  this  par- 
ticular subject.  The  science  of  ore 
hunting  was  in  its  beginning  stages 
and  required  persistent  development. 
His  plea  for  quantitative  geology  was 
for  the  invention  of  specific  terms,  the 
reduction  of  observations  to  quantita- 
tive statements,  the  development  of 
keener  observation,  and  the  interpreta- 
tion of  the  subtle  phases  of  economic 
geology  in  such  specific  terms  that  they 
would  be  of  service  in  ore  hunting  in 
the  fiel.l. 

As  an  example  of  some  of  the  work 
he  had  done,  Mr.  Locke  discussed  an 
attempt  to  devise  a  method  to  discrim- 
inate between  the  outcrops  over  lean 
pyrite  deposits  of  a  disseminated  na- 
ture and  those  enriched  by  the  presence 
of  copper  sulphides.  Two  areas  wore 
taken,  one  over  dissemlnnted  pyrite  and 
one  over  a  disseminated  copper-pyritt- 
orebody.  About  250  specimens  wore 
collected  from  the  surface  of  each  area 


and  numbered.  All  the  specimens  were 
mixed  together  and  an  attempt  was 
made  to  separate  the  groups  of  speci- 
mens by  a  study  of  their  superficial 
characteristics.  Although  experienced 
men  made  the  attempt,  the  result  was 
inconclusive.  Another  attempt  was 
made  by  definitely  deciding  upon  points 
of  comparison  such  as  degree  of  acid 
action,  amount  of  limonite,  kaolin, 
sericite,  quartz,  pyrite,  and  other  mate- 
rials. Visual  estimation  of  these  super- 
ficial characteristics  was  made,  and 
the  result  was  more  promising.  At 
least  one  observer  was  successful  in 
discriminating  between  the  two  groups 
of  specimens. 

The  members  present  were  much  in- 
terested in  the  subjects  under  consider- 
ation, and  a  general  discussion  resulted. 
In  the  opinion  of  J.  M.  Hill,  Mr.  White 
and  Mr.  Locke  have  brought  to  the 
attention  of  the  section  and  the  indus- 
try something  that  wdll  be  recognized 
as  important.  Mr.  Hill  commented  on 
the  need  for  accurate  descriptions  of 
outcrops  and  stated  that  generally 
these  were  not  given. 


Materials-Testing  Laboratory  at 

Columbia  University  Reports 

a  Busy  Year 

More  than  3,500  tests  were  made 
during  1920  in  the  materials-testing 
laboratories  at  Columbia  University, 
according  to  a  statement  by  Dean 
George  B.  Pegram,  of  the  Schools  of 
Mines,  Engineering,  and  Chemisti-y, 
who,  in  making  public  a  report  of 
Albin  H.  Beyer,  chairman  of  the  Uni- 
versity committee  on  testing,  said  that 
the  slump  after  the  armistice  was 
signed  had  been  overcome  and  that  the 
laboratories  were  again  being  worked 
to  their  capacity.  The  number  of  tests 
made  last  year  exceeded  by  nearly  a 
thousand  the  number  made  during  1919. 

According  to  Dean  Pegram,  the 
recent  tests  were  not  only  more  exten- 
sive but  more  valuable  than  those  made 
during  the  preceding  period.  In  order 
that  the  high  standard  of  the  laboratory 
may  be  maintained,  additional  labora- 
tory equipment  is  urgently  needed. 
Fewer  tests,  however,  were  made  at  the 
fire  testing  station  at  Greenpoint, 
Brooklyn,  which  has  been  made  an 
adjunct  to  the  testing  laboratories  at 
Columbia. 

The  testa  made  during  the  year  cover 
n  wide  range  of  industrial  products, 
including  leather,  cement,  brick,  con- 
crete, sheet  steel,  pipe,  mortar,  plaster, 
hollow  tile,  hose  clamps,  rock,  boiler 
plate,  bronze,  and  granite.  Hundreds 
of  tests  were  conducted  for  the  city  of 
New  Y'ork.  They  embrace  toughness 
testa  on  wood  and  rock,  and  abrasion 
tests  on  rock  and  brick. 


National  Safety  Council  and 

Bureau  of  Mines  Create 

a  New  Position 

While  John  Barton  Payne  was  still 
Secretary  of  the  Interior  he  approved 
an  agreement  between  the  National 
Safety  Council  and  the  U.  S.  Bureau  of 
Mines,  providing  for  a  traveling  mine 
safety  engineer  whose  salary  is  to  be 
paid  by  the  Bureau,  and  Engineering 
and  Mining  Journal  recently  recorded 
the  assignment  of  C.  J.  Colbum  to  this 
position.  The  text  of  the  agreement, 
recently  published  by  the  National 
Safety  Neics,  reads  in  part  as  follows: 

The  Xational  Safety  Council  will  make 
the  necessary  arrangements  whereby  this 
engineer  may  take  up  to  the  best  advantage 
with  the  mining  company  membership  of 
the  National  Safety  Council  the  matter  of 
the  technical  safety  service  to  be  rendered 
to  such  companies  and  to  other  mining 
companies  and   individuals. 

Concerning  the  general  methods  to  be 
employed  in  carrying  on  this  work: 

This  engineer  will  visit  the  headquarters 
of  the  Xational  Safety  Council  and  become 
familiar  with  the  work  of  its  Mining  Sec- 
tion ;  visit  the  mining  company  members  of 
the  National  Safety  Council  and  acquaint 
such  companies  with  the  scope  of  the  tech- 
nical safety  service  available  to  them 
through  this  co-operative  arrangement ; 
familiarize  himself  with  the  best  methods 
of  preventing  accidents  as  demonstrated  by 
the  mining  companies  who  are  most  ad- 
vanced in  this  respect ;  establish  cordial 
relations  with  the  mine  superintendents 
and  foremen  at  the  operations  he  visits  and 
as  occasion  permits,  disseminate  sugges- 
tions looking  to  improved  practices,  which 
shall  be  free  from  criticism  of  the  practices 
he  finds ;  collect  photographs,  blueprints, 
sketches,  and  other  information  suitable 
for  the  preparation  of  "Safe  Practices" 
leaflets  of  the  National  Safety  Council  and 
bulletins,  technical  papers,  and  other  pub- 
lications of  the  Bureau  of  Mines ;  co- 
ordinate and  develop  the  safety  work  of 
the  Mining  Section  of  the  National  Safety 
Council  with  the  safety  work  of  the  Bureau 
of  Mines ;  disseminate  among  the  operators, 
foremen  and  workmen  in  the  mining  indus- 
try, by  personal  visits  and  orally,  with  more 
concrete  application  and  detail  than  written 
communications  would  probably  provide, 
the  arguments  for  and  against  Increased 
or  new  activity  along  any  line  of  endeavor 
or  research,  looking  to  Increased  safety  In 
the  mining  Industry. 


"Geological  Magazine"  Needs  Help 

The  Geological  Magazine  of  England 
is  still  in  financial  straits  and 
struggling  to  maintain  its  existence. 
Any  readers  wishing  to  help  keep  alivo 
this  old  and  excellent  magazine,  while 
securing  a  valuable  professional  journal 
at  advantageous  rates,  may  do  so  by 
sending  a  subscription  to  E.  0.  Hovey, 
American  Museum  of  Natural  History, 
New  York  City.  At  the  present  rate 
of  exchange  the  subscription  rate  is 
only  $5.75. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


F.  J.  Bourne,  general  manager  of  the 
Bailey  Silver  Mines,  Ltd.,  has  resigned. 

H.  H.  Knox,  mining  engineer,  of  New 
York  City,  is  away  on  professional 
business. 

E.  A.  Holbrook,  assistant  director  of 
U.  S.  Bureau  of  Mines,  has  returned  to 
Washington  from  his  tour  of  the  west- 
em  experiment  stations. 

Milton  McLain,  formerly  mine  man- 
ager of  the  Phelps  Dodge  Corporation's 
Morenci  branch,  is  in  Morenci,  Ariz., 
looking  after  his  various  interests 
there. 

N.  J.  Evered  has  resigned  as  manager 
for  the  Davidson  Consolidated  Gold 
Mines,  Ltd.,  at  South  Porcupine,  Ont. 
His  present  address  is  care  of  Hotel 
Elliott,  Toronto. 

M.  M.  Makeever,  of  New  York,  in 
company  with  a  party  of  Winnipeg 
capitalists,  is  examining  the  Re.x  and 
Bingo  properties  in  the  Herb  Lake  gold 
area  of  Manitoba. 

Mark  R.  Lamb,  of  New  York  City,  is 
in  Rio  Janeiro  adjusting  some  com- 
mercial accounts  for  several  New  York 
banking  organizations.  He  expects  to 
return  the  first  week  in  April. 

George  A.  Sharpe,  of  Alabama,  mem- 
ber of  American  Mining  Congress,  was 
elected  permanent  head  of  the  minerals 
section  of  the  Southern  Tariff  Congress 
at  its  recent  session  in  Atlanta,  Ga. 

G.  C.  Bateman,  general  manager  of 
the  La  Rose  Mines,  Ltd.,  has  been  ap- 
pointed consulting  engineer  for  the 
Bailey  Silver  Mines,  Ltd.,  and  will  have 
charge   of  the  mine   and  customs  mill. 

L.  P.  Anderson,  chief  divisional  geol- 
ogist for  the  Montana-Wyoming  divi- 
sion of  the  Carter  Oil  Co.,  is  moving 
with  the  divisional  headquarters  from 
Casper,  Wyo.,  to  Continental  Building, 
Denver,  Col. 

George  S.  Rice,  chief  mining  engineer 
of  the  U.  S.  Bureau  of  Mines,  will  pro- 
ceed early  in  April  to  Arizona,  where 
he  will  visit  several  of  the  camps  to 
gather  first-hand  data  with  regard  to 
ventilation   problems. 

Karl  Baumgarten,  mining  engineer, 
examiner  for  the  War  Minerals  Relief 
Commission,  Washington,  D.  C,  has 
been  transferred  to  the  Mississippi  Val- 
ley experiment  station  of  the  U.  S. 
Bureau  of  Mines  at  St.  Louis,  Mo. 

S.  C.  Lind,  superintendent  of  the 
Reno,  Nev.,  station  of  the  U.  S.  Bu- 
reau of  Mines,  has  been  visiting  the 
Seattle,  Wash.,  station  of  that  bureau. 
While  in  Seattle  he  gave  a  lecture  on 
rare  metals  before  the  students  of  the 
Washington  College  of  Mines. 

John  I).  Northrop,  former  petroleum 
expert  for  the  TJ.  S.  Geological  Survey, 
and  with  the  Royal  Dutch  Shell  Com- 
pany since  January,  I'Jl!),  left  the  Peru- 
vian field  in  January  of  this  year.  He 
is  now   working   in   Ecuador,   and    may 


be  addressed  in  care  of  the  U.  S.  Con- 
sul, Guayaquil. 

J.  A.  T.  Robertson  recently  resigned 
as  metallurgist  with  the  Missouri 
Cobalt  Co.,  Ltd.,  at  Fredericktown,  Mo. 
He  has  taken  a  position  with  the 
Yunnan  Ming  Hsing  Mining  Co.,  Ltd., 
at  Tengyueh,  Yunnan,  China,  and  ex- 
pects to  sail  in  March.  Mr.  Robertson 
was  professor  of  mining  and  metallurgy 
in  the  technical  college  at  Cheng  Tu, 
Szechuan,  China,  from  1912  to  1916. 

Prof.  J.  Volney  Lewis,  head  of  the 
department  of  geology  of  Rutgers  Col- 
lege, New  Brunswick,  N.  J.,  was  elected 
first    secretary    and    treasurer    of    the 


Chatnvlain  Studios^  Inc. 
J.   VOLNEY  LEWIS 

Society  of  Economic  Geologists  at  its 
constituting  meeting  last  December. 
He  has  just  issued  an  outline  report  of 
the  proceedings  of  that  meeting. 

Rolland  Craten  Allen,  vice-president 
of  the  Lake  Superior  Iron  Ore  Associ- 
ation, has  resigned,  his  resignation  to 
become  effective  Sept.  1,  and  thereafter 
will  be  with  the  mining  department  of 
Oglebay,  Norton  &  Co.,  with  headquar- 
ters at  Cleveland,  Ohio. 

Mr.  Allen  was  appointed  vice-presi- 
dent of  the  Iron  Ore  Association  in  the 
fall  of  1919,  and  has  had  active  charge 
of  important  work  in  connection  with 
taxation  and  rate  matters  pertaining  to 
the  interests  represented  in  the  asso- 
ciation. He  is  a  geologist  and  engineer 
of  broad  training  and  experience.  After 
being  graduated  from  the  University  of 
Wisconsin  in  190.')  he  spent  three  years 
in  graduate  study  and  field  work  for 
the  U.  S.  Geological  Survey  and  private 
interests  in  the  West,  Canada,  and  the 
Lake  Superior  iron  ranges.  From  1908 
to  191.'5  he  was  special  lecturer  in  min- 
ing geology  in  the  University  of  Michi- 
gan, from  1909  to  1919  state  geologist 
of  Michigan,  and  from  191:!  to  1919 
appraiser  of  mines  for  the  State  of 
Michigan  and  technical  advisor  to  the 
Michigan  Securities  ("ommission.  Dur- 
ing the  war  ho  served  the  Government 
as  a  member  of  the  tax  advisory  board. 


as  chief  mine  valuer  and  head  of  the 
division  of  natural  resources  in  the 
U.  S.  Treasury. 

In  recent  years  Mr.  Allen  has  de- 
voted his  attention  chiefly  to  the  eco- 
nomics of  mining,  with  special  work  in 
taxation  and  the  theory  and  practice  of 
valuation  of  mining  property.  He  is  a 
member  of  the  special  committees 
of  the  National  Tax  Association  and 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers  on  the  taxation 
of  mines. 


OBITUARY 


Jesse  Knight,  pioneer  mining  man  of 
the  Tintic  district  and  for  many  years 
associated  with  important  developments 
in  that  section,  died  on  March  15,  at 
the  age  of  seventy-five,  as  the  result 
of  a  paralytic  stroke  which  he  suffered 
about  a  month  ago.  Bom  in  Navoo, 
111.,  on  Sept.  6,  1845,  he  went  to  Salt 
Lake  with  his  widowed  mother,  at  a 
very  early  age.  At  sixteen  he  was 
hauling  wood  with  a  team  of  oxen 
bought  with  money  earned  by  himself. 
Later  he  freighted  into  Montana,  and 
also  took  part  in  the  Black  Hawk  war. 
For  a  number  of  years  he  traded  in 
cattle.  Then  he  began  prospecting  in  the 
Tintic  district,  where  he  located  a  num- 
ber of  claims,  but  for  a  considerable 
time  he  did  note  achieve  success.  The 
foundation  of  the  fortune  which  i 
later  acquired  came  through  a  property 
popularly  known  as  the  Humbug,  and 
which  was  called  the  Dream  Mine. 
Mr.  Knight  and  his  sons  worked  inter- 
mittently seven  years  on  the  Humbug 
claim  in  Tintic  before  striking  ore. 

In  the  course  of  these  years  Mr. 
Knight  was  interested  in  many  minor 
properties  in  the  district  where  he  made 
his  fortune.  His  name  is  associated 
chiefly  with  the  Iron  Blossom  and  Colo- 
rado mines,  which  he  brought  to  suc- 
cessful operation  and  put  on  a  dividend- 
paying  basis.  Mr.  Knight's  interests 
were  extensive  and  not  confined  to  min- 
ing. Among  his  industrial  enterprises 
the  Knight  Woolen  Mills  and  the  Knight 
Sugar  Factory  were  included  in  the 
Knight  Investment  Co.,  of  which  he  was 
president.  Mr.  Knight,  as  the  name 
of  Uncle  Jesse  by  which  he  was  pop- 
ularly known  will  testify,  was  much 
beloved,  particularly  for  his  kindly  gen- 
erosity. It  is  said  that  at  times  he 
found  himself  embarrassed  from  having 
given  his  notes  to  friends  who  needed 
help.  In  his  cattle  trading  days  he 
paid  more  for  calves  bought  of  widows 
and  poor  people  than  for  othei's. 

Fred  W.  Na.sh,  a  mining  engineer  of 
San  Diego,  Cal.,  was  instantly  killed 
on  the  Mussey  grade,  near  Raniona, 
Cal.,  on  March  11,  when  the  automobile 
he  was  driving  plunged  off  the  high- 
way and  tumbled  100  feet  down  the 
side  of  a  precipice.  Mr.  Nash,  who 
was  a  membor  of  A.  I.  M.  E.  and  other 
societies,  was  forty-eight  years  old,  and 
leaves  a  wife  and  two  children. 
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Leading  Events 


Judgment  Rendered  Against 

Silver  King  of  Arizona 

G.   S.   Cunningham   Wins   Action   for 

Damages  in  State  Supreme  Court 

— Receiver  To  Sell  Mine 

Judgment  for  $361,731  against  the 
Silver  King  of  Arizona  Mining  Co., 
which  has  operated  the  famous  old 
Silver  King  mine,  has  been  entered  in 
the  Superior  Court  of  Pinal  County  in 
a  suit  instituted  by  G.  S.  Cunningham. 
The  receiver,  John  Fowle,  has  been  in- 
structed to  sell  the  property,  if  pos- 
sible, for  a  lump  sum.  The  principal 
creditor  is  the  Empire  Trust  Co.  of 
New  York,  which  has  been  awarded 
$280,700  for  bonds  due,  $14,884  for  in- 
terest, $29,558  for  attorneys'  fees  and 
$1,105  for  costs.  The  receiver  has  a 
priority  claim  for  $4,000  a  year,  sal- 
ary, and  $3,832  for  expenses.  A  claim 
of  $16,000,  payable  to  Edward  Kendall 
for  injuries  received  in  the  mine,  is 
also  included. 

The  King,  once  known  as  the  richest 
.silver  mine  of  the  Southwest,  has  had 
a  number  of  reworkings  since  its  palmy 
days.  Four  years  ago  it  was  taken  over 
by  the  company  now  defendant. 


North  Butte  Suspends  Production 

On  account  of  the  abnormally  low 
price  of  copper,  the  North  Butte  Mining 
Co.  has  decided  to  cease  productive 
operations  -sloping — but  will  continue 
development  work.  As  soon  as  the  un- 
settled copper  market  improves  pro- 
duction will  be  resumed.  Only  the  ore 
resulting  from  actual  development 
operations  will  be  mined  at  present. 


Non-Metallic  Mining  Shows  Stim- 
ulation in  the  Carolinas 

L.  A.  Campbell,  of  Gafncy,  S.  C, 
reports  that  he  has  an  order  for  3,000 
ton.s  of  monazite  for  export  to  Europe. 
This  may  mean  a  revival  of  an  industry 
which  has  been  dormant  for  some  tiintv 
It  is  stated  that  monazite  sand  in 
Cherokee,  Spartanburg,  and  Greenville 
counties  will  average  about  5  per  cent 
thorium  oxide,  which  is  sulTiciently  rich 
to  respond  to  reasonable  reciuirements. 
Mr.  Ciimpbell  is  planning  to  install 
a  magnetic  separator  for  cleaning 
nionar.ite. 

The  Tnic  Products  Co.,  of  New  York, 
will  develop  a  JOO-acro  talc  deposit  nejir 
Gienrlon,  Moore  County,  N.  C.  This 
company  i.s  con.nidering  the  erection  of 
a  Mew  (frinding  plant  with  an  estimated 
■lutput  r.f  100  tons  daily. 


WEEKLY  RESUME 

Rcpmts  from  the  Carolinas  indi- 
cate marked  activity  in  non-metallic 
mining.  A  British  company  has 
bought  Texa^  oil  and  sulphur  lands. 
John  Barton  Payne,  just  before  leav- 
ing office  as  Secretary  of  the  Interior, 
issued  a  statement  in  reply  to  alleged 
criticisms  by  the  American  Mining 
Congress.  The  Federated  Engineer- 
ing Societies  have  established  head- 
quarters in  Washington.  Scientists 
at  the  national  capital  are  planning 
a  noteworthy  reception  to  Mme.  Curie. 
Secretary  Hoover  has  appointed  a 
committee  to  investigaie  the  statis- 
tical work  of  the  Bureau  of  Foreign 
and  Domestic  Co7nmerce.  Special 
correspondence  from  London  declares 
the  position  of  the  British  owners  of 
gold  and  tin  properties  to  be  still 
unsatisfactory.  Conditions  in  Mexico 
continue  unsettled,  the  low  pi-ice  of 
silver  threatening  many  shtitdowns. 


Northwest  Magnesite  Case  Settled 
Out  of  Court 

R.  S.  Talbot,  of  Spokane,  Wash.,  who 
sued  President  Crocker  of  Crocker 
National  Bank,  San  Francisco,  for  a 
half  interest  in  the  Northwest  Mag- 
nesite property  at  Chewelah,  Wash., 
alleging  that  he  had  been  defrauded 
out  of  2,500  shares  of  stock,  par  value 
of  $250,000,  and  $180,000  worth  of 
bonds  of  the  company,  which  he  had 
pledged  for  a  $115,000  loan  from  Mr. 
Crocker,  has  ended  the  litigation  by 
dropping  the  suit.  It  has  been  dis- 
missed from  the  Spokane  court  having 
jurisdiction. 

The  basis  of  settlement  is  known  to 
the  litigants  only,  but  it  is  certain  that 
the  Crocker  interests  are  left  at  least 
in  complete  possession  of  the  North- 
west Magnesite  holdings,  which  are 
regarded  as  the  largest  and  most  valu- 
able property  of  that  kind  on  this  con- 
tinent. They  are  situated  in  the  vicin- 
itv  of  Chewelah,  Wash. 


Wages  Reduced  in  Northern 
Ontario 

The  two  operating  companies  of  the 
Sudbury  nickel  district  in  Ontario  have 
recently  announced  reductions  in  the 
rate  of  wages  over  those  prevailing 
since  the  war  peak  was  reached.  The 
Mond  Nickel  Co.  announced  a  cut  of  5c. 
an  hour  about  three  weeks  ago,  and  the 
International  Nickel  Co.  has  now  given 
notice  of  a  15  per  cent  reduction  effec- 
tive April  15.  Married  men,  it  is  under- 
stood are  to  be  exempted,  however. 
Also,  salaried  men  are  not  included, 
as  their  pay  was  not  raised  materially. 

A  board  of  conciliation  has  been 
appointed  to  investigate  the  dispute  as 
to  wages  between  the  mine  operators  of 
Cobalt  and  their  employees  arising  over 
the  recent  reduction  of  15  per  cent.  The 
men,  though  not  objecting  to  the  reduc- 
tion, claim  that  it  should  have  been 
gradual,  extending  over  a  period  of 
three  months,  instead  of  being  made  at 
once.  The  board  consists  of  Robert  A. 
Bryce,  of  Toronto,  representing  the 
operators,  Arthur  W.  Roebuck,  of  To- 
ronto, representing  the  employees,  and 
J.  M.  Godfrey,  of  Toronto,  appointed 
by  the  government  as  chairman. 


Iron-Ore  Tax  Hills  in  Minnesota 
Legislature 

An  occupational  tax  bill  relative  to 
the  industry  of  iron-ore  mining  has 
been  passed  by  the  House  of  Represen- 
tatives of  the  State  of  Minnesota  by  a 
vote  of  99  to  25.  This  bill  provides  for 
a  fi  per  cent  tax  on  the  net  value  of 
ore  mined  in  Minnesota.  At  the  same 
time  n  bill  was  passed  also  taxing  6 
per  cent  of  the  net  value  of  the  ore 
mined,  but  provision  is  made  in  the 
second  bill  for  a  eonstitutionnl  amend- 
nii-nl  to  place  50  per  cent  of  the  tax 
in  a  trust  fund. 


Howe  Sound  Mill  Burned 

Fire,  which  started  Saturday  night. 
March  20,  completely  destroyed  the  mill 
of  the  Howe  Sound  company  at  Britan- 
nia Beach,  B.  C.  It  is  believed  that 
short-circuiting  was  the  cause.  Fortu- 
nately the  surrounding  buildings  were 
saved,  but  the  loss  is  estimated  at  close 
to  a  million  dollars. 


British  Company  Buys  Oil  and 
Sulphur  Lands  in  Rustler  Hills 

The  .\nglo-.\merican  Sulphur  Co. 
LUi..  of  London,  England,  has  pur- 
chased 1,280  acres  of  patented  sulphur 
and  oil  lands  in  eastern  Culberson 
County,  Texas.  The  tract,  which  is 
underlain  by  petroleum-charged  slates, 
adjoins  the  Consolidated  Sulphur  Co. 
property  in  the  Rustler  Hills  district 
twenty-two  miles  west  of  Orla,  Texas, 
on  the  Santa  Fe  Ry.  The  English  pur- 
chasers have  contracted  to  pay  about 
i'f.O.OOO  for  the  pi-operty  and  made  a 
cash  payment  of  £10,000.  They  are 
organizing  a  London  company  to  de- 
velop the  oil  and  sulphur  resources  of 
the  tract,  which  was  favorably  report^i 
on  about  1909  by  C.  F.  Z.  Caracristi, 
oil  geologist,  to  the  Inte  owners.  0.  W. 
Punlap  of  Hloomington,  III.,  and  J.  D. 
Smith  of  Los   Anirdes,  Cal. 
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Arizona  Legislature  Provides 

for  Heavy  Appropriations 

The  Fifth  Arizona  Legislature  has 
adjourned,  with  little  legislation  di- 
rectly affecting  the  mining  industry. 
The  industry,  however,  was  much  in 
evidence  at  the  session,  endeavoring  to 
cut  taxes  down  to  the  lowest  figure 
compatible  with  proper  administration 
of  government.  It  was  explained  that 
the  mines  pay  56  per  cent  of  the  taxes. 


directly,  and  much  more  indirectly.  So 
there  was  suggestion,  strongly  pressed, 
that  every  possible  economy  be  made 
for  the  next  two  years.  It  would 
appear  that  the  representations  in  be- 
half of  the  mining  industry  were  not 
heeded,  for  the  appropriation  bill  was 
larger  than  known  two  years  ago, 
aggregating  $5,500,000. 

For  the  first  time  since  statehood 
there  was  no  special  labor  legislation, 
though  there  was  enactment  of  a  work- 


man's compensation  law,  with  liberal 
allowances  for  injury.  Mine  operators 
must  report  to  the  state  mine  inspector 
the  beginning  or  stoppage  of  work.  A 
state  immigration  commissioner  is 
authorized,  especially  for  the  benefit  of 
cotton  growers,  but  his  services  are 
available  as  well  to  mining  operators. 
With  much  amendment  permitting  re- 
ports on  mines  by  others  than  licensed 
engineers,  a  bill  was  passed  for  the 
licensing  of  engineers. 


NEWS  From  Washington 


By  PAULWOOTON 
Special  Corresp«>ndent 


Ex-Secretary  Payne  Replies 
to  His  Critics 

States    That    an   Appeal   to    Court    of 
Claims  Was  a  Matter  Within  Juris- 
diction of  Congress  —  Makes 
Full  Report 

Just  prior  to  relinquishing  his  office 
as  Secretary  of  the  Interior,  John  Bar- 
ton Payne  replied  to  the  criticism  of  the 
American  Mining  Congress  that  he  had 
not  complied  with  a  promise  made  in  con- 
nection with  war  minerals  legislation, 
and  that  the  opinion  of  the  Attorney 
General  had  been  misinterpreted  by  the 
War  Minerals  Relief  Commission. 

The  understanding  of  the  American 
Mining  Congress  was  that  Secretary 
Payne  had  promised  on  Aug.  10,  19^0, 
to  write  the  chairman  of  the  com- 
mittees on  Mines  and  Mining  of  the 
House  and  of  the  Senate  to  the  effect 
that  the  department  "had  not,  and 
would  not,  undertake  to  influence  Con- 
gress either  for  or  against  the  pro- 
posed legislation."  In  reply.  Judge 
Payne  states  that  what  he  did  say  was, 
"that  the  allowance  of  an  appeal  to  the 
Court  of  Claims  was  a  matter  within 
the  jurisdiction  of  Congress,  which 
could  do  as  it  pleased,  and  that  I  was 
willing  to  write  a  letter  to  that  effect 
at  the  next  Congressional  session." 

In  his  letter,  Judge  Payne  says  that 
the  Mining  Congress  "was  not  war- 
ranted in  drawing  the  conclusion  that 
I  was  personally  in  favor  of  pending 
bills  with  whose  provision  I  was  not 
then  familiar.  When  requested  to  make 
an  official  report  to  the  House  Com- 
mittee on  Mines  and  Mining,  I  was 
bound  to  express  my  own  convictions. 

Judge  Payne,  in  his  communication, 
gives  the  number  of  claims  that  have 
been  decided  to  the  satisfaction  of  the 
claimants  and  the  numbers  who  have 
acquiesced  and  those  who  have  filed 
objections  to  the  recommendations  of 
the  commission.  He  also  cites  a  letter 
written  by  W.  J.  Loring,  president  of 
the  Mining  Congress,  in  which  the  work 
of  the  commission  is  commended  and  in 
which  it  is  stated  that  the  commission 
should  not  be  blamed  for  not  having 
the  power  to  consider  matters  not  with- 
in its  jurisdiction.     In  that  connection 


he  says  it  would  seem  that  the  Mining 
Congress  "has  been  misled  as  to  the 
true  situation  by  the  clamor  of  a  few 
dissatisfied  claimants."  He  adds  that 
"the  War  Minerals  Relief  Commission 
has  exhausted  every  resource  to  ascer- 
tain whether  a  personal,  specific  request 
has  been  made  by  any  of  the  five  Gov- 
ernment agencies  named  in  the  law, 
and  has  in  many  instances  established 
such  a  request  or  demand,  notwith- 
standing that  the  claimant  originally  in 
his  questionnaire  stated  that  none  had 
been  made  upon  him." 


New  Surface  Tension  Apparatus 
Aids  Flotation  Research 

The  Bureau  of  Mines  is  much  in- 
terested in  the  Fahrenwald  improve- 
ments on  the  Elder  surface  tension 
measuring  apparatus.  Some  difficulty 
was  encountered  in  obtaining  correct 
absolute  values  of  the  surface  tension 
of  water  with  the  apparatus  as  orig- 
inally planned.  It  has  been  improved 
and  simplified  by  Mr.  Fahrenwald  into 
what  is  believed  to  be  a  very  useful 
instrument.  It  reads  direct  in  dynes 
per  centimeter. 

By   the    use    of   this    instrument   in 
studies    of    oil-water    surfaces    and    of 
emulsions  of  flotation  oil  in  water,  it 
has  been  found  that  some  of  the  oil 
in   the   emulsion   must  have   been   ad- 
sorbed on  the   surface  of  the  mineral 
particles,   so  that  the   surface   tension 
of   the    remaining    emulsion   is   raised. 
From  a  curve  of  surface  tension  against 
quantity  of  oil  in  the  emulsion,  it  is 
possible  to  tell  exactly  how  much  oil 
is   adsorbed    on   a   unit   of   surface   of 
flotative  mineral.    Greater  quantities  of 
oil   are   found   to   be   adsorbed   on  the 
surfaces    of    minerals    which    are    re- 
garded   as    easily    flotative,    with    de- 
creasing quantities  on  minerals  which 
are  reputed  to  have  less  flotable  prop- 
erties.    With  the  apparatus  it  is  pos- 
sible to  get  definite  comparable  figures 
where  before  it  was  possible  to  secure 
only  qualitative  results.     It  is  believed 
that  this   instrument   can   be   used    to 
great    advantage    in    flotation    studies. 
Further  work  on  the  apparatus  will  be 
encouraged  by  the  bureau. 


Federated  Engineering  Societies 
Opens  Washington  Office 

To  Consider  Engineering  Employment 

and  Licensing  of  Engineers,  with 

Branch  Offices  in  Larger  Cities 

With  the  opening  this  week  of  its 
suite  of  ofiices  in  the  National  Savings 
and  Trust  Company  Building,  in  Wash- 
ington, the  Federated  American  Engi- 
neering Societies  will  direct  its  work  in 
the  future  from  the  national  capital. 
L.  W.  Wallace,  the  executive  secretary 
of  the  organization,  has  been  m 
Washington  completing  the  arrange- 
ments for  the  opening  of  the  national 
headquarters. 

The  principal  effort  being  made  at 
this  time  at  the  offices  of  the  Federated 
Societies  is  in  connection  vrith  the  ex- 
tension of  the  employment  service  of 
the  organization.  In  addition  to  having 
one  central  controlling  office,  the  plan  is 
to  have  branch  offices  in  several  of  the 
larger  cities.  A  full  report  on  the  em- 
ployment service  is  to  be  made  when 
the  executive  board  meets  in  Philadel- 
phia on  April  16.  Secretary  Hoover 
of  the  Department  of  Commerce,  the 
president  of  the  organization,  expects 
to  attend  the  executive  board  meeting. 
At  this  meeting,  a  comprehensive 
report  also  is  to  be  made  on  the 
activities  looking  to  the  establishment 
of  a  Department  of  Public  Works. 

Copies  of  a  model  bill  on  the  matter 
of  licensing  engineers  now  are  available 
at  the  office  of  the  executive  secretary. 
These  bills  are  being  sent  out  to  those 
interested,  not  with  the  idea  of  offering 
a  recommendation,  but  in  the  hope  that 
any  state  legislation  which  may  be 
enacted  will  follow  the  general  lines  of 
the  model  bill,  which  is  the  result  of 
extended  study. 


More  War  Minerals  Awards 

Recommendation  of  an  award  of 
$192,826.69  in  the  manganese  claim  of 
the  Oneida  Mines  Co.  brought  the  total 
of  the  recommendations  by  the  War 
Minerals  Relief  Commission  for  the 
week  ended  March  12  to  $346,559.28. 
This  includes  amounts  previously  rec- 
ommended on  the  claims  in  which  ad- 
ditional amounts  were  allowed. 
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In  the  manganese  claim  of  John  P. 
Gose,  an  award  of  $1,962.16,  or  72  per 
cent  of  the  amount  claimed,  was  rec- 
ommended. In  the  claim  of  the  Mc- 
Queen Manganese  Co.,  an  award  of 
$159.17,  or  6  per  cent  of  the  amount 
claimed,  was  allowed.  Previous  action 
in  the  claim  of  F.  J.  and  W.  D.  Fuller 
resulted  in  a  recommendation  for  the 
payment  of  $831.93.  Additional  evi- 
dence has  disclosed  that  an  additional 
sum  of  $68  can  be  allowed.  In  the 
claim  of  A.  H.  Jarmon,  an  award  of 
$70,288.45  had  been  recommended  pre- 
viously. In  the  light  of  additional 
facts  $1,317.57  has  been  added  to  the 
recommendation.  When  the  claim  of 
Collins  and  Winninghoff  was  first  con- 
sidered it  was  disallowed.  Additional 
evidence  has  made  it  possible  for  the 
commission  to  recommend  the  payment 
of  $2,124.60.  This  is  42  per  cent  of 
the  amount  claimed. 


Co-operative  Work  in  Black  Hills 
Discussed 

A  concerted  effort  is  being  made  by 
those  interested  in  mining  in  the  Black 
Hills  to  arrange  for  co-operative  work 
with  the  Bureau  of  Mines.  W.  H. 
Coghill,  of  the  bureau  staff,  has  visited 
Deadwood,  where  he  attended  a  meet- 
ing of  mining  and  business  men  called 
for  the  purpose  of  discussing  the  mat- 
ter of  co-operation.  There  are  three 
types  of  ores  in  the  Black  Hills  which 
present  problems.  They  are  the  com- 
plex sulphides,  argentiferous  galena  in 
quartz,  and  the  blue  ores  containing  ore 
in  sulphides.  There  is  said  to  be  a 
large  tonnage  of  refractory  ores 
throughout  the  district  which  cannot 
be  mined  until  improved  processes  are 
devised. 

The  bureau  is  giving  careful  consid- 
eration to  the  matter,  but  there  is 
some  uncertainty  as  to  its  being  able 
to  obtain  the  funds  with  which  to  con- 
duct the  work. 


Washington  Scientists  Plan  Big 
Reception  to  Mme.  Curie 

Arrangements  are  being  made  to 
show  every  honor  to  Mme.  Marie  Curie 
on  the  occasion  of  her  visit  to  Wash- 
ington. The  formal  opening  of  the 
cryogenic  laboratory  of  the  Bureau  of 
Mines  will  be  delayed  until  her  arrival. 
Plans  are  being  made  for  a  general 
reception  which  will  make  it  possible 
for  the  scientists  resident  in  Wash- 
ington to  meet  the  discoverer  of 
radium. 

Secretary  Hoover,  in  a  letter  to  Dr. 
Vernon  Kellogg,  who  is  in  charge  of 
arrangements  for  Mme.  Curie's  enter- 
tainment while  in  Washing:ton,  says: 

"I  am  very  glad  to  learn  that  Mme. 
Curie  is  to  visit  this  country  in  May 
and  that  the  women  in  America  plan 
to  present  her  at  the  time  of  her  visit 
with  a  gram  of  radium  for  her  use  in 
carrying  on  her  investigations. 

"Mme.  Curie  is  the  foremost  living 
woman  of  science,  and  her  work  has 
been  not  only  of  great  scientific  im- 
portance but  of  immense  immediate 
value  to  mankind.  Any  recognition  and 
support  of  this  wonderful  woman  and 
her  work  that  can  be  given  by  the 
women  of  America  meets  with  my 
earnest  approval." 


Civil  Service  Examination 
Announcements 

Examinations  for  the  following  civil 
service  positions  are  announced:  Petro- 
leum engineer,  $3,000  to  $4,500  a  year; 
oil -recovery  engineer,  $3,000  to  $3,600; 
expert  driller,  $3,000  to  $3,600;  chief 
oil  gager,  $3,000  to  $3,600;  assistant 
petroleum  engineer,  $1,800  to  $2,000; 
oil  gager,  $1,800  to  $2,100;  supervising 
mining  engineer,  $4,000  to  $5,000;  min- 
ing and  metallurgical  engineer,  $4,000 
to  $5,000;  illuminating  gas  engineer, 
$3,240;  assistant  refinery  engineer, 
$2,760  to  $3,000;  mineral  technologist, 
$2,400  to  $4,000;  assistant  oil-shale 
engineer,  $1,800  to  $2,400. 

Applications  must  be  made  before 
April  26,  1921.  Full  information  may 
be  obtained  from  the  Civil  Service  Com- 
mission, Washington,  D.  C,  or  at  post 
offices  and  custom  houses  in  various 
parts  of  the  country. 


Broad  Pass  Railroad  Making 
Good  Progress 

Barring  unusually  bad  weather  or 
unexpected  circumstance  the  rails  of 
the  Alaskan  railroad  will  be  laid  over 
Broad  Pass  before  the  end  of  the 
calendar  year.  The  big  Susitna  bridge, 
with  a  504-ft.  span,  has  been  completed, 
and  trains  are  going  over  it.  Rail  has 
been  laid  to  mile  275. 

The  new  Secretary  of  the  Interior 
regards  Alaskan  matters  of  such  im- 
portance that  he  expects  to  direct  them 
for  a  time  at  least  from  his  own  of- 
fice. 


Hoover  Appoints  Investigating 
Committee 

Owing  to  the  discovery  that  customs 
officials  have  not  been  reporting  all  of 
their  figures  during  the  month  in  which 
imports  and  exports  were  made,  Her- 
bert Hoover,  the  Secretary  of  Com- 
mei'ce,  has  appointed  a  committee  to 
make  a  broad  study  of  the  statistical 
work  conducted  by  the  Bureau  of  For- 
eign and  Domestic  Commerce.  The 
committee  is  made  up  as  follows:  Will- 
iam S.  Rossiter,  Concord,  N.  H.,  for- 
mer director  of  the  census;  Carrol  Dol- 
ten,  Massachusetts  Institute  of  Tech- 
nology; Walter  F.  Wilcox,  Cornell  Uni- 
versity; Wesley  C.  Mitchell,  New  York 
City;  Allen  Young,  Harvard  Univer- 
sity; Edwin  Gay,  New  York  Evening 
Post.  

Purchases  of  silver  under  the  Pitt- 
man  Act  totaled  42,345,391  fine  ounces 
at  the  close  of  business  March  12. 


News  by  Mining  Districts 


Special  London  Letter 

Talen   of    Financial    Difficulties    Among 

Both  Tin  and  Gold  Producers  Chief 

Features  of  Overseas  News 

By  W.  a.  Doman 
London,  March  8  —  The  tin  market 
has  received  another  nasty  blow.  For 
some  time  the  Federated  Malay  States' 
government  assisted  the  mining  com- 
panies within  its  borders  by  purchasing 
production  at  a  fixed  price.  Having 
oppan-nlly  discovered  that  world  condi- 
tions were  in  oppo.sition,  and  that  the 
policy  of  "pegging"  did  not  pay,  it  has 
ceased  to  buy  at  nil.  Consequently, 
mines  that  were  subsidized  can  carry 
on  now  only  at  a  los.s,  and  ore  reduc- 
ing the  scale  of  operations.  The  tin 
market  as  a  whole  is  affected,  and  until 


the  metal  rises  well  above  its  present 
level  there  is  no  possibility  of  the  Corn- 
ish mines,  at  least,  reopening.  The 
Geevor,  which  is  interested  in  the  fa- 
mous Levant  Mine,  has  quite  come  to 
grief,  some  of  the  larger  shareholders — 
companies  presumably — are  unable  to 
pay  the  calls  on  the  last  issue  of  shares 
at  the  end  of  1919.  The  Geevor  is  in 
debt  £15,000,  and  at  least  £5,000  is 
required  for  pumping.  The  directors 
propose  an  issue  of  £25,000  8  per  cent 
tax-free  debentures,  redeemable  in  two 
years  at  par.  This  scheme  may  or  may 
not  go  through,  but  a  suggestion  is  be- 
ing made  of  a  drastic  reduction  of  capi- 
tal. There  is  plenty  of  tin  ore  in  the 
mine,  as  also  at  Enat  Pool,  Cornwall. 

.Mthough  small  private  syndicates  in 
Nigeria  can  produce  and  sell  tin  at  a 


profit,  there  does  not  appear  to  be  a 
single  company  that  can  do  so.  Total 
costs,  generally  speaking,  are  about  £160 
per  long  ton,  so  that  a  70  per  cent  con- 
centrate, with  the  metal  at  £153  a  long 
ton,  does  not  yield  sufficient  to  encour- 
age a  continuance  of  operations.  There 
is  talk  of  closing  down  several  mines. 

Although  work  has  been  resumed  at 
Rio  Tinto,  prospects  are  not  bright,  and 
a  discussion  of  the  dividend  position  has 
led  to  a  further  fall  in  the  price  of  the 
shares  to  24.  Arizona  Copper  is  re- 
ported to  bo  in  even  worse  financial 
plight,  and  shareholders  are  becoming 
restive  ot  the  delay  in  the  proposed  sale. 

The  Daggafontein  Mines,  a  company 
under  the  control  of  the  Consolidated 
Mines  Selection  Co.  and  its  associates, 
among  whom  arc  the  Anglo-American 
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Corporation,  has  reached  the  end  of  its 
financial  tether.  The  reconstructed 
company  has  expended  about  £1,100,000. 
The  percentage  of  payable  area  so  far 
is  not  great,  but  at  the  end  of  December 
about  6,000  ft.  had  been  sampled  on 
reef  averaging  23.38  dwt.  over  10.8  in. 
A  small  footage  in  January  showed  46.1 
dwt.  over  10  in.  The  reef  is  very  nar- 
row, and  a  dike  has  been  encountered 
in  one  of  the  workings.  Times  are  not 
propitious  for  raising  further  funds; 
hence  the  reported  decision  to  close 
down,  just  at  an  interesting  stage,  too. 

On  the  other  extremity  of  the  Rand 
lies  the  property  of  the  Western  Rand 
Estates.  About  eighteen  years  ago  an 
extensive  boring  program  proved  the 
existence  of  the  reef,  or,  rather,  of  two 
reefs,  at  depths  ranging  from  1,677  to 
3,229  ft.  Values  of  an  encouraging 
nature  were  disclosed,  but  two  difficul- 
ties existed.  One  was  to  provide  addi- 
tional capital,  and  the  other  was  how 
to  deal  with  the  dolomite.  The  former 
still  exists,  but  there  is  a  possibility  of 
overcoming  the  latter.  It  is  said  the 
Union  government  is  urging  the  com- 
pany to  start  operations,  and  a  rumor  is 
current  that  a  scheme  for  raising 
money  is  under  consideration. 

An  agitation  is  afoot  to  induce  the 
directors  of  the  National  Mining  Corpo- 
ration to  write  off  the  uncalled  liability 
of  10/ —  a  share.  The  corporation  will 
require  additional  funds,  and  there  are 
difficulties  in  the  way. 

MEXICO 
Low  Price  of  Silver  and  Railroad  Strike 
Seriously     Affecting     Operations  — 
Many  Small  Properties  Being  Ac- 
quired   for   Operation    When 
Normal  Conditions  Return 

Durango 

Durango  —  The  smelter  at  Torreon 
(Peiioles  Co.)  opened  in  February,  and 
despite  the  continued  closing  of  mines 
throughout  the  northern  part  of  Mexico, 
due  to  the  low  prices  of  metals,  has  con- 
tinued to  operate.  The  American 
Smelting  &  Refining  Co.  mines  at 
Velardena,  Durango,  closed  down  the 
last  day  of  February,  although  the 
smelter  of  the  same  company  at  Asarco, 
Durango,  has  continued  operations.  The 
general  strike  of  railroad  workers 
throughout  Mexico  which  began  the 
last  week  in  February,  and  which  has 
continued  without  reaching  a  definite 
solution,  aided  in  closing  mines  and 
smelters;  for,  although  passenger  trains 
have  been  handled  so  as  to  give  nearly 
normal  service,  the  transportation  of 
freight,  including  ores  destined  to  the 
smelters,  has  been  practically  nil.  En- 
couragement is  held  out  by  the  govern- 
ment and  by  the  management  of  the 
railroads  that  the  service  will  be  made 
normal  in  at  least  two  weeks  more,  by 
the  substitution  of  new  men  for  the 
strikers. 

The  governor  of  the  State  of  Du- 
rango has  recognized  the  plight  of  the 
mining  industry  in  this  state.  Cogni- 
zant of  the  vital  neces.sity  of  encourag- 
ing miners  and  owners  of  mines,  he  has 
extended  through  the  "State  Official 
Periodical"   an    invitation    to   all    inter- 


ested in  mines,  who,  for  lack  of  im- 
mediate capital,  cannot  continue  their 
operations,  to  consult  with  the  govern- 
ment direct,  and  the  government  will 
undertake  to  interest  new  capital  in 
such  enterprises  as  are  promising  and 
assist  so  far  as  is  possible  indirectly, 
by  bringing  the  properties  to  the  at- 
tention of  foreign  investors. 

A  state  colonization  agent  has  been 
appointed  and  a  bureau  established  to 
distribute,  among  other  things,  such  in- 
formation as  is  possible  to  obtain  for 
the  benefit  of  prospective  investors  in 
mining  properties  and  undeveloped 
claims. 

That  those  interested  in  mining  are 
optimistic  is  shovra  clearly  by  the  num- 
ber of  new  denouncements  made,  or 
claims  filed  for  titles  to  new  mining 
property.  The  new  claims  filed  average 
from  ten  to  twenty-five  per  week,  as 
shown  by  the  publications  in  the  official 
newspaper  of  Durango.  These  claims 
are  not  in  any  one  district  that  is  being 
boomed,  but  are  scattered  generally 
over  the  various  districts  of  the  entire 
state. 

Sinaloa 

Culiacan — Large  numbers  of  mining 
denouncements  are  being  made  in  the 
mining  agencies  all  over  the  state,  in 
the  Fuerte  district,  Mocorito  district, 
Cosala,  Mazatlan,  and  Rosario. 

The  Antigua  gold  mine  known  as  the 
"Guajolote,"  in  the  Mocorito  district, 
has  been  acquired  through  denounce- 
ment by  Messrs.  Cockaran  and  Coffee. 
This  property  has  been  worked  to  a 
depth  of  several  hundred  feet  through 
inclined  shafts,  the  ore  formerly  all 
being  treated  by  amalgamation  with 
arrastres,  many  of  which  are  still  in 
good  condition.  The  present  owners 
expect  to  have  a  modem  mill  and  cyan- 
ide plant  in  operation  before  the  com- 
ing rainy  season,  which  begins  in  July. 

The  old  "San  Luis  Gonzaga"  mine, 
in  the  Badiraguato  district,  has  been 
sold  to  F.  E.  Avery  and  associates,  of 
Columbus,  Ohio.  There  is  a  fifty-ton 
mill  on  this  property,  and  It  is  antici- 
pated that  the  new  owners  will  soon 
install  a  complete  flotation  plant.  This 
property  was  a  silver  producer  for  a 
great  many  years.  In  former  years 
only  the  high-grade  ore  was  shipped, 
carrying  from  300  to  1,000  oz.  After 
the  mill  was  installed,  the  ore  of  50-  to 
100-oz.  grade  was  treated  by  the  lixiv- 
iation  method  with  good  results,  not- 
v/ithstanding  the  high  cost  of  salt, 
v/hich  had  to  be  transported  from  the 
coast  about  one  hundred  and  fifty  miles 
distant.  E.  B.  Holt  is  in  charge  of 
operations  at  the  mine. 

In  the  eastern  part  of  the  Culiacan 
district  near  the  Durango  line,  W.  C. 
Minsch  and  associates  are  exploring  a 
number  of  silver  properties  with  a 
view  to  purchase. 

The  K.  &  H.  Mining  Co.,  which  has 
holdings  in  the  Cosala  district,  is  pre- 
paring to  blow  in  its  smelter.  It  will 
operate  on  a  silver-lead  ore.  Chas. 
Kuenzel,  Jr.,  is  in  charge. 

J.  H.  Hudson  and  associates  from 
Schrevesport,    La.,    are    preparing    to 


work  their  silver-gold  properties,  at 
"La  Tuna"  camp,  in  the  Badiraguato 
district.  This  mine  has  produced  sev- 
ei-al  million  ounces  of  silver,  with  a 
good  ratio  in  gold. 

Practically  all  the  operating  com- 
panies are  holding  up  their  silver  ship- 
ments, on  account  of  the  extremely  low 
price  of  that  metal  at  present,  and  de- 
voting their  attention  to  development 
work,  with  the  view  to  having  their 
ore  reserves  in  good  condition  when  the 
silver  price  is  again  above  the  cost  of 
production. 

Coahuila 

Torreon — An  almost  complete  tem- 
porary paralysis  of  the  mining  in- 
dustry is  evident  in  Mexico.  The  low 
price  of  silver  threatens  to  demoralize 
every  silver  camp.  The  federal  govern- 
ment is  striving  to  relieve  the  situation 
by  enacting  more  favorable  laws  and 
reducing  federal  and  state  taxes. 

The  Torreon  smelter  is  operating  and 
has  sufficient  ore  to  keep  going  for 
some  time,  but  the  general  railroad 
strike  is  interfering  with  freight  ship- 
ments and  the  company's  fuel  supply  is 
nearly   exhausted. 

In  the  Velardena  district  several 
thousand  miners  have  been  discharged 
from  the  smelter  and  mines  of  the 
American  Smelting  &  Refining  Co., 
which  has  closed  down.  The  Chihuahua 
smelter  has  suspended,  and  the  mines 
at  Santa  Eulalia  are  idle.  Four  thou- 
sand men  were  discharged  last  week  at 
the  Santa  Barbara  mines,  in  the  State 
of  Chihuahua.  At  Guanajuato  over  five 
thousand  are  idle  as  the  result  of  a 
complete  suspension  of  the  mines  of 
that  region.  The  smelters  of  both  the 
American  Smelting  &  Refining  Co.  and 
the  Compania  de  Minerales  y  Metales 
at  MonteiTey  are  closed  dowrn  indefinite- 
ly. The  mining  industry  at  Pozos,  in 
the  northern  part  of  the  State  of 
Guanajuato,  is  at  a  standstill. 

Walter  C.  Bishop  has  filed  in  a  group 
of  sixteen  gold  and  silver  claims  in  the 
municipality  of  Panuco.  The  survey 
embraces  the  old  Panuco  and  Provi- 
dencia  mines,  which  were  abandoned 
and  went  by  default  for  non-payment 
of  taxes  during  the  revolution.  Another 
filing  has  been  made  by  Mr.  Bishop  ad- 
joining the  old  Philena  mine,  in  the 
same  district. 

Drs.  L.  Sandell  and  W.  E.  King  are 
in  the  vicinity  of  Santiago  Papasquiaro, 
with  the  intention  of  locating  some 
mining  properties. 

It  is  again  rumored  that  the  rail- 
roads of  Mexico  are  to  be  returned  to 
the  former  owners  on  the  first  of  next 
June.  In  the  event  that  this  should 
prove  true  the  large  mining  and  smelt- 
ing concerns  will  not  attempt  to  resume 
operations  in  Mexico  until  the  trans- 
fer is  made  and  the  new  management 
demonstrates  its  ability  to  control  the 
labor  problem. 

According  to  interviews  with  a  num- 
ber of  individual  mine  owners  and 
shippers  in  this  district,  a  majority  will 
employ  a  reduced  force  to  carry  on  <l(' 
veloping  work  in  blocking  out  their 
ore-bodies  and  improving  their  mine 
workings. 
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CANADA 
British  Columbia 

Sheep  Creek — Extensive  development 
is  in  progress  at  the  Motherlode,  which 
now  is  controlled  by  the  Nugget  Gold 
Mines.  The  long  crosscut  driven  from 
the  fifth  level  of  the  old  Motherlode 
workings  tapped  the  Nugget  vein  at  a 
distance  of  1,165  ft.  This  gives  a  ver- 
tical depth  on  the  vein  of  625  ft.  below 
the  Nugget  workings,  or  about  1,000 
ft.  below  the  apex  of  the  vein.  The 
large  and  well-equipped  Motherlode 
mill  operated  from  July  to  November 
of  last  year  and  continuous  operations 
this  season  are  proposed. 

Golden  —  The  Bunyan  silver-lead 
property,  Bunyan  Mountain,  is  to  be 
opened.  Development,  it  is  said,  will 
be  on  a  considerable  scale,  as  100  to 
125  men  will  start  to  work  as  soon  as 
weather  conditions  permit.  The  Brisco 
Mine,  Columbia  Valley,  is  also  to  be 
developed. 

Stewart — Material  contracts  amount- 
ing to  $100,000  have  been  awarded  by 
the  American  Smelting  &  Refining  Co., 
to  the  Riblet  Tramway  Co.,  Spokane, 
Wash.,  for  building  the  tramway  at  the 
Premier  mine,  which  will  probably  have 
a  longer  single  section  than  any  other 
tramway  ever  constructed.  It  will  be 
necessary  to  clear  llj  miles  of  right 
of  way  at  the  mine,  and  the  Riblet 
company  will  furnish  the  superinten- 
dent for  the  crew.  The  work  will  take 
about  five  months. 

Hedley — There  appears  no  immediate 
prospect  of  resumption  of  operations 
at  the  Nickel  Plate  mine,  except  by 
arrangement  between  the  company  and 
the  provincial  government  with  respect 
to  about  $70,000  due  on  retroactive 
taxes.  The  company  is  seeking  to  have 
the  government  cut  this  amount  in  two, 
with  the  understanding  that  the  com- 
pany will  then  spend  $70,000  for  mine 
development. 

Greenwood  —  Chicago  interests  are 
taking  hold  of  the  operation  of  the 
Providence  mine,  and  are  putting  things 
in  order  for  an  active  season.  Equip- 
ment being  added  consists  of  a  com- 
pressor and  a  motor.  It  is  planned  to 
open  up  the  property  to  the  600  and  700 
levels. 

Ontario 

Sudbury — The  British  America  Nickel 
Corporation  may  resume  development 
work  at  Murray  mine  about  April  20, 
though  the  rumor  is  denied.  A  meeting 
of  the  bondholders  of  the  corporation 
will  be  held  in  Toronto  March  .'51  to 
consider  a  new  financing  scheme  in- 
volving the  issue  of  $24,500,000  in 
bonds  of  three  cla.sscs,  viz.:  $6,000,000 
first  income;  $6,000,000  "A"  income; 
and  $12,.">00.000  "B"  income.  Of  the 
first  issue  $1,000,000  would  be  hypoth- 
ecated for  debts  and  the  balance  held 
in  the  treasury.  The  second  $6,000,- 
000  would  be  exchanged  for  fifteen-year 
first  mortgage  bonds,  and  $10,000,000 
of  the  last  isHUe  would  be  exchanged 
for  debenture  stock,  the  remainder 
being  appropriated  to  satJHfy  Nor- 
woirinn  creditors 


Cobalt — The  Nipissing  during  Febru- 
ary mined  ore  of  an  estimated  value  of 
$124,391,  including  cobalt  valued  at 
$12,460,  and  shipped  bullions  from 
Xipissing  and  custom  ores  of  an  esti- 
mated net  value  of  $234,374. 

Shipments  for  February  were  86.69 
tons  of  silver  ore  from  the  Coniagas; 
179  tons  from  Dominion  Reduction; 
76.55  tons  from  La  Rose;  43.99  tons 
from  Mining  Corporation  and  64.11  tons 
from  O'Brien;  a  total  of  450.34  tons. 
Of  this,  64.11  tons  went  to  the  Deloro 
works;  87.23  tons  to  the  Coniagas  plant 
at  Thorold;  25  tons  to  the  refinery  at 
Chrome,  N.  J.;  87.14  tons  to  the  A.  S.  & 
R.,  Perth  Amboy,  N.  J.;  and  186.86 
tons  to  the  Pennsylvania  Smelting  Co. 
at  Carnegie. 

Porcupine — Results  of  milling  at  the 
Davidson  Consolidated  during  1920  were 


COLORADO 

Labor  Returning  to  Cripple  Creek  and 
Pueblo — Valley  View  on  Full  Time 

Pueblo — The  Colorado  Fuel  &  Iron 
Co.  has  announced  that,  owing  to  im- 
proved conditions  in  the  steel  industrj', 
1,000  additional  men  ^^-ill  be  employed. 
Four  idle  mills  will  reopen,  running  two 
eight-hour  shifts.  The  company's 
orders  for  finished-steel  products  have 
increased  during  the  last  month. 

Cripple  Creek — Hai-d-rock  miners  are 
returning  to  the  Cripple  Creek  district 
in  large  numbers,  and  more  good  mine 
labor  is  available  today  than  at  any 
time  during  the  last  two  years.  The 
interest  in  leasing  is  increasing,  and 
development  work  is  being  resumed  at 
numerous  properties,  under  the  leasing 
system.     One  of  the  factors  that  tends 


.MOTHKRI.ODE  MILL  AT  SHEEP  CREEK.    H.  r. 


unsatisfactory,  the  recovery  from  the 
treatment  of  3,003  tons  of  ore  being 
only  $11,210,  or  an  average  of  $3.75 
per  ton,  which  was  considerably  less 
than   operating  costs. 

KIrkland  Lake  —  The  Teck-Hughes 
mine  is  now  opened  up  to  its  mill  capac- 
ity of  between  125  and  130  tons  per 
day.  The  grade  of  the  ore  is  satis- 
factory, and,  as  costs  are  low.  a  satis- 
factory profit  is  being  realized  on  this 
operation. 

It  is  probable  that  the  Wright-Har- 
graves  mill  will  start  about  May  I. 
when  power  should  be  sufficient  to  in- 
sure continuous  operation.  Develop- 
ment work  on  four  levels  is  stated  to 
he  satisfactory. 

Franklin  Camp — A  report  to  be  sub- 
mitted to  the  Dominion  Department  of 
Mines  by  experts  who  have  been 
making  examinations  will  show  that 
platinum,  palladium,  iridium,  osmium, 
radium,  and  ruthenium  have  been  found 
in   paying  quantities   here". 

.Salmo— Capital  stock  of  Nugget  Gold 
Mines,  Ltd.,  has  been  increased  from 
$1,000,000   to   $3,000,000 


to  discourage  leasing  operations  at  this 
time  is  the  high  price  of  powder,  which 
is  now  selling  at  about  double  its  pre- 
war price,  which  makes  small-scale 
mining    operations    almost    prohibitive. 

Matterhorn — The  concentrating  mill 
of  the  Valley  View  Leasing  &  Mining 
Co.  is  running  full  time,  and  producing 
about  twelve  cars  of  concentrate  per 
month. 

Silver  Plume — The  Burleigh  mill  is 
being  remodeled,  and  a  Ruth  flotation 
machine  has  been  installed.  G.  L.  Cole 
is   manager. 

Central  City  —  The  Frontenac  and 
Aduddel  properties,  in  Russell  Gulch, 
are  being  equipped  and  developed  by 
New  York  capitalists  who  have  recently 
purchased  the  properties  for  $82,000. 
under  n  bond  and  lease  extending  over 
a  period  of  thirty  months.  A  new  hoist 
will  be  placed  at  the  .Aduddel  shaft,  and 
connection  will  be  made  with  workings 
from  the  Newhouse  tunnel. 

Rico — .The  Rico-Wellington  properties 
are  being  developed  and  operated  under 
a  leasing  system,  and  three  groups  of 
lessees  are  now  at  work. 
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ARIZONA 
Consolidated  Arizona  Smelting's  Fi- 
nances Being  Reorganized 
Prescott  — •  The  formation  of  the 
Southwest  Metals  Co.,  a  coi^poration 
that  is  to  assume  the  property  and  lia- 
bilities of  the  Consolidated  Arizona 
Smelting  Co.,  of  Humboldt,  now  in  the 
hands  of  a  receiver,  is  reported.  The 
reorganization  plans  are  for  a  stock 
issue  of  only  100,000  shares,  to  be  dis- 
tributed to  the  old  stockholdei-s,  with 
their  1,663,000  shares,  each  new  share 
to  cost  $16  and  40  old  shares.  Thus 
there  would  be  provision  of  $655,000 
of  new  capital  and  58,425  shares  would 
be  left  in  the  treasury. 

A  Jerome-Verde  judgment  of  $15,000 
and  costs  has  been  settled  out  of  court, 
presumably  by  a  protecting  group  of 
stockholders  who  have  been  keeping  the 
property  in  condition.  Plans  are  under- 
stood to  have  been  made  for  a  bond 
issue  to  provide  money  for  further  de- 
velopment. An  unsuccessful  attempt 
was  made  last  year  to  secure  $260,000 
by  this  means.  The  company  has  a 
large  acreage  in  the  heart  of  the  Jerome 
district. 

The  Big  Reef  property  of  eighteen 
claims  in  Big  Bug  district  has  been 
advertised  by  the  sheriff  to  satisfy  a 
claim  of  $1,503. 

At  400  ft.  the  Malapai  shaft  near 
Kirkland  is  in  7  ft.  of  milling  ore.  A 
reduction  plant  is  being  considered  by 
the  management. 

A  small  mill  is  being  erected  by  An- 
drew Smith  and  George  Lane  upon  the 
Gloriana  mine,  south  of  Mayer,  a  prop- 
erty worked  more  than  forty  years  ago 
and  well  knovra  as  the  Valencia.  Near 
Mayer  is  the  Gillespie  mine,  on  which 
a  similar  mill  is  to  be  in  operation 
April  1.  The  property  is  owned  by  the 
Arizona  Copper  &  Mining  Co.,  with 
Samuel  Hobson,  of  Mayer,  in  charge. 

A  ball  mill  of  300  tons'  daily  capacity 
is  being  built  in  Los  Angeles  for  the 
Arizona  Standard  Copper  Co.,  to  be 
placed  on  the  company's  mine  near 
Parker.  A  leaching  process  will  be 
used.  Thomas  J.  Carrigan,  once  of  the 
Clara  at  Swansea,  is  manager. 

Bisbee — Sinking  has  been  completed 
on  the  Junction  shaft,  now  the  deepest 
in  the  district.  The  sump  is  2,385  ft. 
below  the  collar.  Following  in  order  of 
depth  are  the  Dallas,  2,200  ft.;  the  Cop- 
per Queen,  C.  &  A.,  1,870  ft.;  the  Sacra- 
mento, 1,841  ft,  and  the  Denn,  1,810  ft. 
Stockton  Hill— The  new  100-ton  mill 
at  the  C.  O.  D.  is  completed,  and  is 
turning  out  the  first  concentrates  from 
the  old  dumps  and  some  mine  ore.  The 
successful  operation  of  this  mill  vitally 
interests  Mohave  County,  as  it  will 
mean,  in  a  great  degree,  the  solving  of 
the  complex  ore  problems  of  the  Cer- 
bat  Range. 

Wage  reductions  recently  put  into 
effect  throughout  the  county  have  re- 
sulted in  no  serious  difficulties.  Prac- 
tically all  crews  have  accepted  the  cut 
in  good  spirit,  and  the  mines  without 
exception  are  operating  full  handed. 

TombHtone — A  fourth  silver  mill  has 
been  purchased  for  installation  in  the 


Tombstone  field.  It  has  been  bought 
near  Casa  Grande  by  Joe  Best  and 
Thomas  Saundercock,  for  erection  at 
their  mine,  near  the  State  of  Maine 
property. 

Quartzite — A  sulphide  vein  nearly  5 
ft.  wide,  that  samples  12i  per  cent  cop- 
per and  material  values  in  gold  and 
silver  has  been  cut  at  a  depth  of  600 
ft.  in  the  Copper  Chief  mine,  twelve 
miles  northwest  of  Quartzite. 

Ajo  —  Mexican  Consul  Y.  Gonzales, 
Pat  Holland,  and  Jack  O'Brien,  all  of 
Ajo,  have  announced,  near  the  shores 
of  the  Gulf  of  California,  the  discovery 
of  a  large  deposit  of  soda,  found  in  two 
lake  basins.  The  deposits  lie  about 
one  hundred  miles  south  of  Yuma  and 
thirty-five  miles  from  the  new  gulf  port 
of  Rocky  Point,  where  it  is  planned  to 
establish  the  terminus  of  the  new  Ajo- 
Tidewater  R.R.  An  offer  of  $250,000 
is  reported  to  have  been  made  for  a 
third  interest  in  the  claims. 

Miami — The  great  chimney  of  the 
International  smelter  is  completed,  and 
succeeds  a  steel  stack  that  is  deterior- 
ating from  the  effect  of  sulphuric-acid 
fumes.  The  new  stack  is  275  ft.  high, 
with  interior  diameter  of  34  ft.  at  the 
base  and  22  ft.  at  the  top.  The  brick, 
amounting  to  2,000  tons,  was  brought 
from  Almo,  N.  M.  The  stack  is  de- 
signed to  withstand  a  wind  velocity  of 
more  than  100  miles  an  hour. 

CALIFORNIA 

Sutter  Creek  —  Central  Eureka  has 
taken  a  three-year  option  on  the  South 
Eureka.  The  sum  involved  is  $225,000, 
the  first  payment  of  $50,000  to  be  made 
Feb.  1,  1922,  if  the  development  proves 
satisfactory.  The  two  mines  adjoin, 
and  the  lowest  workings  of  the  Central 
are  1,000  ft.  lower  than  those  of  the 
South  Eureka.  The  south  drift  of  the 
Central  is  within  ten  or  fifteen  feet  of 
the  property  line,  and  will  probably  fol- 
low pay  ore  into  the  South  Eureka.  The 
eighty-stamp  mill  of  the  South  Eureka 
will  be  put  in  operating  condition  and 
used  with  the  forty-stamp  mill  now 
operated  by  the  Central. 

Last  Chance  (Placer  County) — Rich 
gravel  is  reported  in  the  Glenn  mine,  a 
Tertiary  river  channel. 

Georgetown  (El  Dorado  County)  — 
Two  miles  from  Georgetovm,  a  2-ft. 
ledge  yielding  good  assays  has  been 
opened  up  by  two  prospectors,  and  as 
a  result  a  number  of  prospectors  are 
out  scouring  the  immediate  country. 

Oroville  —  The  Steifer  mine,  on  Ma- 
galia  ridge,  a  drift  mine,  is  to  resume 
operations.  A  power  line  has  been 
completed  and  a  force  of  miners  en- 
gaged. 

Nevada  City — The  Debemadi  quartz 
mine,  at  Indian  Flat,  is  being  reopened. 

The  Liberty  Hill  hydraulic  mine  near 
Dutch  Flat  is  operating  its  full  comple- 
ment of  monitors,  and  the  outlook  for 
a  long  season  is  excellent. 

San  Diego — New  feldspar  deposit  is 
being  opened  up  fifty  miles  east  of  San 
Diego.  Franklin  A.  Kales  is  in  charge, 
and  first  shipment  is  expected  to  be 
made  this  month. 


OREGON 

Copper      Ore      Shipments      Resumed — 

Prices  and  Labor  Encouraging 

Gold  Hill — The  gradual  drop  in  prices 
of  mining  machinery  and  supplies, 
coupled  with  a  steady  improvement  in 
the  labor  situation,  has  been  heartily 
welcomed  by  the  gold-mine  operators  in 
this  region,  and  is  the  forerunner  of  a 
general  resumption  the  coming  season. 
Although  but  two  quartz  mines,  the 
Sylvanite  group,  two  miles  north,  and 
the  Gold  Ridge  group,  two  miles  south, 
of  Gold  Hill,  are  actively  operated, 
much  work  is  being  done  in  the  larger 
mines  in  keeping  up  repairs,  with  a 
view  to  resuming.  Among  these  are 
the  Ashland  mine,  near  Ashland;  the 
Opp,  at  Jacksonville;  the  Almeda  and 
the  Greenback,  near  Grants  Pass;  the 
Braden,  Bill  Nye,  and  Millionaire,  at 
Gold  Hill. 

The  Blue  Ledge,  south  of  Gold  Hill, 
and  the  Queen  of  Bronze,  a  copper 
property  west  of  Gold  Hill,  are  resum- 
ing shipments  to  the  Tacoma,  Wash., 
smelters.  These  copper  ores  are  neces- 
sary to  flux  with  several  of  the  Alaskan 
ores,  and  run  better  than  12  per  cent 
copper.  Both  of  these  mines  are  pay- 
ing over  $10  per  ton  for  hauling  the  ore 
to  a  shipping  point. 

The  Blue  Ledge  owners,  the  Blue 
Ledge  Mining  Co.,  Copper,  Cal.,  are 
planning  a  $50,000  200-hp.  electric 
power  plant  to  operate  the  machinery 
and  light  the  camp.  Elliott  Creek,  at 
Seattle  Bar,  with  a  drop  of  200  ft.  eight 
miles  from  the  mine,  will  supply  the 
power. 

The  quicksilver  mining  industry  in 
this  region  is  still  at  low  ebb,  yet  the 
War  Eagle  Mining  Co.  is  in  steady 
operation  and  reducing  its  ore  with  a 
twenty-five-ton  Scott  furnace  and  sev- 
eral units  of  twelve-pipe  furnaces. 
Other  operators  in  this  district  are 
also  developing  cinnabar  mines,  and 
over  the  mountains  in  Siskiyou  County, 
Cal.,  in  the  Gottville  district,  several 
new  high-grade  cinnabar  deposits  are 
being  developed. 

WASHINGTON 

Newport — Plans  for  additional  de- 
velopment of  Conquest  claim,  held  by 
Bead  Lake  Gold-Copper  Mining  Co.,  are 
being  considered.  A  shaft  will  possibly 
be  put  down  from  the  surface  to  the 
200  level. 

Valley — The  Double  Eagle  Mining 
Co.  has  let  a  contract  for  a  300-ft.  ex- 
tension on  the  700  level.  A  number  of 
shipments  have  been  made  from  this 
level,  the  net  value  being  $95  per  ton. 
A  portion  of  the  Double  Eagle  ground 
is  under  a  ten-year  lease  to  the  Ameri- 
can Refractories  Co.,  of    Pittsburgh. 

Chewelah — Chewolah  Silver  Mining 
Co.  this  summer  will  drive  an  800-ft. 
tunnel  to  ta])  the  vein  at  300  ft.  verti- 
cal depth. 

Spokane — .Xnnual  meeting  of  stock- 
holders of  the  Ilecla  Mining  Co.  will 
be  held  in  the  Empire  State  Building 
here  on   April   12. 

Northport — After  accumulating  bul- 
lion in  excess  of  3,500  tons  the  North- 
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port  smelter  has  resumed  shipment  of 
some  of  it  to  Pittsburgh  refineries. 

Springdale — Western  Materials  Co., 
operating  here,  is  reported  to  be  meet- 
ing with  success  in  marketing  mag- 
nesite  as  a  building  material.  It  is 
ground  to  200  mesh  after  calcining, 
then  making  a  chemical  mixture.  The 
product  is  being  sold  chiefly  along  the 
Pacific   Coast. 

Nighthawk— The  mill  of  the  Pyra- 
gyrite  mine,  a  short  distance  west  of 
here,  began  operations  the  first  week  in 
March.  There  is  a  large  reserve  ton- 
nage in  the  mine,  and  ample  power  is 
now  available  from  the  Okanogan  Val- 
ley Power  Co.  plant  at  the  Similkameen 
falls. 

UTAH 

Character  of  Ore  Shipments  to  Smelters 

Changing — Connections  Completed 

on  1,800  Level  at  Chief 

The  smelters  in  Salt  Lake  Valley  are 
receiving  a  larger  proportion  of  dry 
siliceous  ores  than  formerly,  owing  to 
the  fact  that  many  mines  are  holding 
back  their  lead  ores.  This  greater  pro- 
portion of  dry  ores  places  the  smelters 
in  the  anomalous  position  of  having  to 
curtail  shipments  of  certain  classes  of 
ore  while  their  plants  are  working  at 
less  than  capacity. 

The  dry  silver  ores  come  chiefly  from 
Tintic.  In  the  case  of  the  Eagle  &  Blue 
Bell  mines  and  Victoria,  owned  by  the 
Bingham  Mines  Co.,  there  is  a  large 
tonnage  of  lead  ore  exposed  in  the 
mines,  but  very  little  ore  of  this  char- 
acter is  being  shipped,  owing  to  the  un- 
favorable price  of  lead. 

Eureka — At  the  Zuma,  machinery  is 
being  installed  to  permit  of  continuing 
the  winze,  which  is  down  to  the  800 
level,  as  far  as  the  1,200.  It  is  proposed 
to  connect  with  the  adjoining  Iron  King 
mine  on  the  latter  level,  the  two  com- 
panies drifting  toward  each  other.  At 
the  Chief  Consolidated,  connections 
have  been  completed  on  the  1,800  level 
between  the  new  No.  2  shaft  and  the 
older  workings.  Ventilation  has  been 
improved,  and  the  temperature  per- 
ceptibly lowered.  Plans  have  been 
made  to  hoist  a  large  part  of  the  waste 
through  the  new  shaft,  to  relieve  the 
No.  1,  which  has  been  taking  care  of  all 
ore,  waste,  and  supplies. 

Shaft  sinking  has  been  resumed  at 
the  Lehi  Tintic.  The  shaft  is  now  down 
to  the  .340  level,  and  sinking  will  be  done 
to  BOO  ft.,  when  drifting  will  be  started. 
Drifting  in  favorable  ground  has  been 
done  on  the  200  level,  but  was  given  up 
owing  to  faulting.  The  shaft  has  cut  a 
body  of  quartz  18  to  20  ft.  thick.  The 
Iron  King  is  paying  operating  expense 
through  the  shipment  of  fluxing  iron 
ore  to  the  .smelters.  At  the  Scranton, 
shipments  of  zinc  ore  have  been  stopped 
for  the  present,  owing  to  the  state  of 
the  metal  market,  and  development  is 
being  done  with  a  .smnll  force.  Work 
has  been  resumed  at  the  South  Scran- 
ton and  shaft  sinking  started.  Tin' 
Grand  Central  is  shipping  its  best  ore 
only,  the  output  coming  from  the  levels 
■hove  the  900. 


Park  City — The  stockholders  of  the 
Park  City  King  are  meeting  to  consider 
plans  of  reorganization  and  financing, 
so  that  work  may  be  resumed.  The 
company  owns  four  claims  at  the  head 
of  Thaynes  Canyon  adjoining  the  Iowa 
Copper  and  a  part  of  the  Silver  King 
Coalition. 

NEW  JIEXICO 

Steeple    Rock    Copper    Claims    Sold — 

Burro  Mountain  Branch  Closes 

April  1 

Lordsburg — Ore  shipments  from  this 
district  for  February  amounted  to 
twenty-seven  carloads,  1,773J  tons,  of 
an  approximate  value  of  $26,202.  The 
Great  Eagle  fluorspar  mine  company  is 
hauling  ore  for  shipment  to  the  steel 
works  in  the  San  Francisco  district. 

The  Blue  Bell  Mining  Co.,  of  Lords- 
burg, has  been  incorporated,  with  a 
capital  of  $500,000.  Incorporators  are 
M.  O'Neill,  Tucson,  Ariz.;  Morgan  Wil- 
son, San  Simone,  Ariz.;  G.  W.  Tremble, 
W.  P.  Downey,  and  L.  P.  McHalffey,  all 
of  Lordsburg,  N.  M.  The  property  con- 
sists of  a  group  of  copper  claims  sit- 
uated in  the  Steeple  Rock  district  of 
Arizona,  formerly  owned  by  the  Eclipse 
Mining  and  Milling  Co.,  which  were 
sold  for  debt  about  a  year  ago. 

Tyrone — The  Burro  Mountain  branch 
of  the  Phelps  Dodge  Corporation  will 
shut  down  mine  and  mill  on  April  1. 
The  mill  has  been  handling  2,000  tons 
of  ore  daily  and  employing  1,100  men. 

NEVADA 

Tonopah     District    Is     Normal — Round 

Mountain  Company  Has  Started  Hy- 

draulicking  —  United      Comstock 

Haulage  Tunnel  Progressing 

Tonopah — The  Tonopah  Divide  Co. 
oflicially  reports  that  an  ore  shoot  has 
been  entered  with  the  southeast  hang- 
ing wall  drift  on  the  1,000  level  at  a 
point  280  ft.  from  where  the  crosscut 
from  the  shaft  cut  the  vein.  The  drift 
has  been  in  ore  for  the  last  20  ft.  said 
to  average  better  than  $30  per  ton,  and 
values  improving.  The  width  of  the  ore 
is  uncertain,  as  no  foot  wall  has  been 
developed.  This  is  an  important  de- 
velopment for  the  entire  district.  It  is 
rumored  that  the  shaft  is  to  be  deep- 
ened to  the  1,300  level,  where  it  is 
expected  water  level  will  be  reached. 
The  Divide  Extension,  owning  a  small 
acreage  northwest  of  the  Tonopah  Di- 
vide, has  opened  a  narrow  width  of 
high-grade  ore  between  the  100  and  200 
levels  from  the  Caldwell  shaft.  De- 
velopments arc  meagre  to  date. 

Mine  conditions  in  the  district  arc 
good,  production  is  normal,  and  devel- 
opments are  satisfactorj',  with  nothing 
new  of  importance.  There  are  some 
rumors  of  apex  trouble  between  the 
Tonopah  Extension  and  the  Cash  Boy 
over  ore  being  developed  in  the  latter 
company's  ground,  and  said  to  apex  in 
the  Tonopah  Extension.  It  is  not  likely 
that  a  suit  will  come  to  trial. 

Cnndrlnria  It  is  reported  that  the 
construction  of  a  l.lO-ton  plant  for  the 
Candelaria  Mines  Co.  will  bo  started 
about  April  I. 


Manhattan — The  crosscut  on  the  800 
level  of  the  White  Caps  mine  has  cut 
the  west  orebody  at  a  distance  800  ft. 
from  the  shaft. 

The  Round  Mountain  Mining  Co., 
owning  lode  and  placer  mines  at  Round 
Mountain,  sixty  miles  north  of  Tono- 
pah, has  started  hydraulic  operations. 
Conditions  are  favorable  for  a  success- 
ful season,  there  being  more  water  than 
usual  at  this  time  of  the  year. 

Comstock  —  The  United  Comstock 
Mines  Co.  is  making  excellent  headway 
on  its  main  haulage  tunnel,  work  being 
carried  on  from  seven  faces.  A  me- 
chanical shovel  is  being  used  with 
success. 

Rawhide — Construction  of  a  custom 
mill  for  the  Rawhide  district  is  to  begin 
in  the  immediate  future.  Plans  for  the 
mill  are  being  drawm  by  a  firm  of  Reno 
engineers,  with  sufficient  ore  pledged 
by  leasing  companies  to  insure  its 
activity  for  several  years. 

IDAHO 

Bonners  Ferry — Cyanide  Gold,  oper- 
ating in  northeastern  part  of  Boundary 
County,  twenty-five  miles  from  here,  has 
maintained  a  crew  of  twenty-five  or 
thirty  men  on  underground  and  surface 
development  during  the  winter.  The 
mill  has  been  remodeled,  and  the  two- 
bucket  tram  connecting  the  lower  mine 
workings  and  the  mill  site  has  been 
partly  completed.  It  is  expected  the 
tram  will  be  in  working  order  by  the 
time  the  snow  is  gone,  and  mill  opera- 
tions may  then  be  started. 

Sandpoint — An  organization  has  been 
formed  here  to  further  mining  inter- 
ests in  Bonner  County,  embracing  the 
Pend  Oreille  section. 

Hailey — More  intei-est  appears  to  be 
taken  in  central  and  southern  Idaho's 
mineral  resources  than  for  some  time 
past,  and  it  is  reported  that  there  are 
preparations  for  much  new  work  to  be 
undertaken  soon,  particularly  in  the 
case  of  known  silver  and  gold  proper- 
ties. The  Bunker  Hill  &  Sullivan  Min- 
ing &  Concentrating  Co.,  of  Kellogg, 
Idaho,  has  taken  a  lease  and  bond  on 
the  Bullion  and  Mayflower  groups,  in 
the  Wood  River  district. 

Mullan — New  machinery  will  be  in- 
stalled by  the  American  Commander 
Mining  Co.,  which  operates  the  First 
Thought  mine.  The  machinery  includes 
a  compressor,  motors,  transformer,  and 
several  machine  drills.  Two  shifts  are 
being  worked. 

MONTANA 

.Vnaconda  Fabricates  Most  of  It.s  Hutte 

Copper    and    Soils    It    \\  o.st — Churn 

Drilling  at  East  Butto  Troportios 

—  n<>.ston  &   Montanii   Mill  at 

Elkhorn  I'rogrossing 

Hutle — Tlie  bulk  of  the  copper  out- 
put of  the  Butto  mines  of  the  Anaconda 
Copper  Mining  Co.  is  going  to  the  rod 
and  wire  plant  of  the  company  at  Great 
Falls,  Mont.  Production  is  nr.nin<l  0,- 
000.000  to  10,000.000  II).  moiuhly,  the 
former  being  the  output  for  the  last 
month,  and  more  than  o.OOO.OOO  lb.  is 
being  shipped  to  tho  manufacturing 
works   of   the   corporation.      The   com- 
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pany  is  finding  a  sale  in  the  West  for 
its  products  at  about  2ic.  above  the 
basic  price. 

Aside  from  making  a  drainage  con- 
nection with  the  High  Ore  mine  of  the 
Anaconda,  which  adjoins,  the  North 
Butte's  chief  objective  at  present  is 
decreasing  even  its  curtailed  produc- 
tion, about  450,000  lb.  of  metal  monthly, 
because  of  low  copper  prices.  No 
change  is  reported  from  the  develop- 
ment work  on  the  3,600  level. 

Working  forces  at  the  Colorado  mine 
of  the  Davis-Daly  were  somewhat  fur- 
ther reduced  in  the  last  week.  The 
octagonal  air  shaft  is  now  connected 
from  the  2,700  level  through  to  the 
surface. 

The  Main  Range  shaft  of  the  Tuol- 
umne is  close  to  the  1,500  level.  This 
mine  is  confining  attention  principally 
to  its  silver  ores,  a  carload  of  which 
daily  suffices  to  carry  on  all  its  shaft 
and  development  expenses.  Sinking 
probably  will  continue  to  2,000  level 
unless  the  copper  metal  market  re- 
vives. 

With  the  No.  3  Black  Rock  shaft 
practically  at  the  2,300  level,  the  Butte 
&  Superior  company  has  under  con- 
sideration the  continuation  of  sinking 
to  the  2,600. 

Development  work  on  the  lower 
levels  of  the  Pittsmont  properties  of 
the  East  Butte  Mining  Co.,  appears  to 
promise  a  material  improvement  at 
greater  depth.  Churn  drilling  is  under 
way  from  the  surface  to  detennine  the 
depth  of  the  quicksands,  which  are 
found  in  the  westerly  part  of  the  East 
Butte's  territory,  which  is  situated 
partly  on  the  so-called  "flats"  below 
the  Butte  hill. 

Copper  ore  development,  together 
with  some  zinc,  is  proceeding  at  the 
Elm  Orlu.  The  former  has  proved  the 
chief  feature  of  operations  at  this  prop- 
erty in  the  last  year.  The  Timber 
Butte  mill  of  this  company  is  closed  on 
account  of  the  condition  of  the  zinc 
market. 

Elkhorn — Installation  of  milling 
equipment  is  progressing  at  the  Elk- 
horn  property  of  the  Boston  &  Mon- 
tana company.  Housing  of  the  plant 
has  been  completed.  Idanha  workings 
on  the  300  level  continue  in  ore,  the 
drift  now  having  been  extended  more 
than  600  ft.,  with  the  ore  continuous 
in  both  faces. 

MINNESOTA 

Cuyuna  Range 

Operators   Again   Present   Claims   to 


War  MineraLs  Relief 
Ironton — Cuyuna  Range  manganifer- 
ous  ore  operators  are  elated  over  the 
announcement  of  the  award  of  .$52,000 
compensation  to  the  Gloria  Mining  Co. 
by  the  War  Minerals  Relief  Board. 
This  is  the  first  of  the  War  Minerals 
Relief  claims  of  Cuyuna  operators  to 
be  favorably  acted  upon.  The  Gloria 
Mining  Co.,  of  which  E.  J.  W.  Donahue, 
of  Duluth,  is  manager,  operated  the 
Gloria  mine  during  1918.  Under  the 
wider  interpretation  of  the  War  Min- 
erals Relief  Act  several  operators  are 
again  presenting  their  claims  and  feel 


that  the  action  taken  on  the  Gloria 
claim  presages  more  favorable  consid- 
ation  of  all  Cuyuna  Range  cases.  One 
of  the  largest  claimants  is  the  Oneida 
Mines  Co.  for  operation  of  the  Clark 
mine  and  installation  of  washing  plant 
at  the  Sultana  mine  for  a  total  ex- 
penditure of  $231,364. 

It  is  reported  that  plans  are  under 
way  for  unwatering  the  Ida  Mae  mine 
and  resumption  of  mining  this  sum- 
mer. The  Ida  Mae  is  a  manganiferous 
iron  ore  property,  operated  by  the 
Cuyuna-Minneapolis  Iron  Co.  The  mine 
has  been  idle  since  last  May. 

MICHIGAN 

Marquette  Range 

Jones  &  Laughlin  to  Increase  Scope  of 

Operations 

Ishpemlng  —  Mark  Elliott,  general 
manager  for  the  Jones  &  Laughlin  Co. 
in  the  Lake  Superior  mining  districts, 
was  here  from  Virginia,  Minn.,  recently, 
arranging  for  the  future  operations  of 
the  company  on  the  Marquette  Range. 
Oflices  at  Negaunee  have  been  secured, 
and  plans  are  under  way  for  a  thorough 
investigation  of  the  mineral  lands  of 
the  company.  The  latter  now  have 
control  of  the  Breitung  hematite  mine, 
and  it  is  probable  that  work  will  soon 
be  resumed  at  this  property.  The  com- 
pany owns  a  property  at  Iron  Mountain 
Lake,  Ishpeming,  but  this  has  been  idle 
several  years  awaiting  some  plan  of 
mining  under  the  lake.  The  company 
also  has  leases  for  lands  on  the  western 
end  of  the  Gogebic  Range,  where  the 
management  has  been  waiting  for  rail- 
way connection  to  get  in  the  needed 
equipment. 

The  Cleveland-Cliffs  Iron  Co.  will 
soon  begin  the  unwatering  of  North 
Lake  to  permit  mining  operations  to  be 
carried  on  in  that  basin. 

Gogebic  Range 

New  Crosscut  Being  Driven  on  25th 

Level  at  Pabst 

Inwood — At  "H"  shaft  of  the  Pabst 
mine  another  1,000-ft.  double-track  rock 
crosscut  is  being  driven.  It  is  on  the 
25th  level,  and  will  be  similar  to  that  on 
the  24th  level.  The  mucking  is  being 
done  by  a  Hoar  loader,  which  has  just 
completed  the  mucking  work  in  the 
large  pump  house  at  the  Davis  mine. 
The  drilling  is  being  done  by  three 
Leyner  machines. 

Except  for  work  at  the  power  and 
substations,  the  high-tension  transmis- 
sion line  from  the  Pabst  to  the  Davis 
and  Puritan  mines  is  completed.  It  is 
built  with  four-post  steel  towers  carry- 
ing duplicate  lines  of  steel-cored 
aluminum  cables  with  spans  up  to  700 
ft.  Owing  to  delays,  the  power  and  sub- 
stations will  not  be  completed  for  sev- 
eral months.  The  Davis  pump  house, 
which  was  about  ready  for  installation 
of  the  electric  pumps,  has  caved  in  bad- 
ly and  so  that  work  will  also  be  consid- 
erably delayed.  The  pump  house,  which 
was  about  65  ft.  x  85  ft.  x  11  ft.,  was 
cut  in  the  foot-wall  slate,  and  was  lined 
with  4-in.  reinforced  concrete  lath 
supported  by  15-in.  and  20-in.  I-beams 
on   8-in.    H-beam   columns.      After   this 


was  all  in  place  and  thoroughly  blocked 
some  of  the  rock  over  the  back  began 
to  loosen  and  broke  a  few  of  the  roof 
slabs  and  bent  a  roof  beam,  and  addi- 
tional timber  supports  for  the  roof  were 
put  in.  A  day  or  two  later,  while  this 
reinforcing  was  going  on,  a  large 
amount  of  rock,  probably  1,000  tons  or 
so,  loosened  and  settled  down  on  the  roof 
system,  crushing  everything  flat  over 
an  area  about  40  ft.  x  40  ft.,  the  miners 
narrowly  escaping.  The  trouble  was 
caused  by  faults  which  had  cut  off  the 
fallen  block  from  the  surrounding  rock. 
The  method  to  be  used  in  repairing  the 
place  has  not  yet  been  decided  upon. 

NORTH  CAROLINA 

Crushing  lola  Dump  for  Road  Material 

and    Amalgamating    Fines 

Candor  —  At  the  lola  mine  a  rock 
breaker  and  screening  plant  have  been 
installed  and  are  now  crushing  the 
dump  near  the  main  shaft.  A  fleet  of 
trucks  operates  night  and  day  moving 
the  rock  to  a  siding  a  mile  away,  where 
it  is  shipped  as  road  surfacing  material. 

Some  of  the  fine  has  been  going  to  a 
ten-stamp  mill  now  in  operation,  ground 
to  forty  mesh  and  amalgamated.  Two 
discoveries  of  ore  near  surface  have 
lately  been  made  at  this  mine,  which 
ceased  operations  about  four  years  ago. 

TEXAS 
New  Iron  Ore  Plant  Under  Construc- 
tion at  Bowie  Hill 
Linden — Pratt  Bros.  Iron  Ore  De- 
velopment Co.,  of  Minneapolis,  is  erect- 
ing a  400-ton  plant  at  Bowie  Hill,  near 
Linden,  for  crushing,  screening  and 
roasting  iron  ore.  The  property  at 
Bowie  Hill  is  estimated  to  contain  5,- 
000,000  to  6,000,000  tons  of  54  per  cent 
iron  ore.  Mining  will  be  done  by  steam 
shovel. 

GEORGIA 
Mica  Industry  in  State  Said  To  SuJfer 
from  Foreign  Competition 
Atlanta — The  Georgia  School  of 
Technology,  of  Atlanta,  has  announced 
the  establishment  of  an  industrial  de- 
velopment department.  One  of  the  ob- 
jects of  this  department  will  be  to  in- 
terest capital  in  the  possibilities  of 
iron  ore  mining  in  Georgia,  and  to  se- 
cure furnaces  in  the  state  to  handle  the 
raw  product  of  the  mines. 

J.  E.  Burleson,  who  is  connected 
with  the  mica  industry  in  Georgia  and 
who  was  in  Atlanta  recently  to  obtain 
support  for  the  proposed  mica  schedule, 
said: 

"A  few  years  ago  when  we  had  the 
Payne-Aldrich  tariff  the  mica  mines 
of  Georgia  employed  2,000  people.  Not 
half  that  number  are  employed  now 
and  unk'.ss  we  get  relief  the  single  mine 
now  operating  will  have  to  shut  down 
and  the  industry  will  become  a  thing 
of  the  pa.st  in  this  state." 

Mica  is  abundant  in  the  western  and 
northwestern  part  of  the  state.  Mr. 
Burleson  i)<)inted  out  that  while  the 
manufacturers  of  mica  products  are 
protected  by  tariff,  the  mining  opera- 
tors are  forced  to  come  in  direct  com- 
petition with  the  coolie  labor  of  British 
India. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  Y_ 

Tin 

Lead 

Zinc 

March 

Electrolytic 

99  Per  Cent 

Straits 

N.  T. 

St.  L. 

St.  L. 

17 

11.75 

27.25 

28.25 

4.00 

4.00 

4.75 

18 

11.75 

27.00 

28.00 

4.00@4.1S 

4.00 

4.70@4.75 

19 

11.75 

27.00 

28.00 

4.0C@4.15 

4.00 

4.70@4.75 

21 

ll.75@I2.00 

27.25 

28.25 

4.00@4.20 

4.  CO 

4.70 

22 

11.75@.I2.00 

27.50 

28.25 

4.00@,4.20 

4.00 

4.70 

23 

11.75®  12.00 

28.50 

29.25 

4.00@4.20 

4.00 

4  70 

"delivered" 


These    prices    correspond    to    the    following    quotations    for    copper, 
12,    12.    12.   12''a!l2.2.5.    12T,  12.2.5.    and    12(S  12.2.')C. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
th-e  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  "buyer's  destination. 

<auotatlons  for  copper  are  for  ordinary  forms  of  wire  bars,  mgot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
8ha.pes.      Cathodes  are  sold  at  a   discount  of  0.125c.   per   lb. 

Ouotations  for  einc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


1                      Copper 

Tin 

liead 

Zinc 

March  j 

Standard 

1        Spot               3  M 

lytic 

Spot      1 

3  M 

Spot 

3  M 

Spot         3  U 

17     •' 

IS 
]<i 
21 
22 
23 

67  661 

68  66  f 

67f           661 

68  665 

69  68 

70i 
701 

7bk 

701 
7H 

156 
154f 

i56" 

157 
1601 

lS9i 
1571 

i59J 
I60h 
164 

18f 
181 

i9' 

19 

I9i 

19 
19 

19? 
iqa 

241           25* 
25           251 

2.5'          26' 
25i         26i 
25h     .     26^ 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


SterUng 
Exchange 

Sliver 

surer 

.Mar. 

New  York. 

Domestic 

Origin 

New  York, 
Foreign 
Origin 

London 

Mar. 

Sterling    1  New  York. 
Exchange     Domestic 
Origin 

New  York. 
Foreign        London 
Origin 

17 

18 
19 

389i 
390i 
390f 

99i 
99i 
99  i 

5SJ 
56i 

S7f 

32i 
321 
33^ 

21 

22 
23 

391               99J 
390§            99J 
3<^0i            99i 

S7J       1     331 
S8f      1     34i 

.';6;    ,  33i 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver.  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  silver.  926  flne. 


Metal  Markets 

New  York.  March  2.}.  1921 
Though  not  i-haracterized  by  more 
than  thp  usual  amount  of  buy- 
ing of  the  last  few  months,  the 
tone  of  the  market  is  distinctly 
encoUrapinK.  An  increasing  number 
of  .sellers  are  becoming  disinterested 
factors  at  present  prices.  Many 
Inrge  consumers  are  makintr  in- 
quiries, but  do  not  seem  disposed  to 
place  orders  and  expect  to  be  offered 
cut  prices,  as  in  the  past.  When  they 
find  that  mi'tal  is  not  obtainable  below 
the  (|Uoted  market,  they  may  become 
more  active  i)urchasers.  Several  factors 
have  influenced  the  firmer  feelinjr.  Lon- 
don has  been  waverinR  less,  and  in  the 
last  three  days  has  shown  n  distinctly 


firmer  tendency  all  around;  business 
conditions  seem  to  be  improvinjr  in  cer- 
tain industries;  and  further  curtail- 
ments of  production  are  takinp  place. 
Mexican  production  during  recent  weeks 
has  been  particularly  small,  both  on 
account  of  the  low  prices  realized  and 
because  of  the  railroad  strike  in  that 
country.  Zinc  seems  to  be  the  only 
metal  which  has  so  far  not  responded 
to  the  better  sentiment. 

Copper 

Most  of  those  interests  which  have 
been  selliiitr  copper  at  I'Jc.  delivered, 
seem  to  have  disposed  of  their  current 
output,  and  it  is  doubtful  if  any  large 
tonnage  could  now  be  obtained  at  this 
price.  Consumers  do  not  seem  disposed 
to  pay  more,  however,  so  the  market 


has  temporarily  reached  a  deadlock. 
Most  of  the  few  domestic  sales  for  the 
last  three  or  four  days  have  been  con- 
fined to  copper  for  forward  deliveiy, 
and  commitments  have  been  made  for 
shipment  as  late  as  July.  Future  busi- 
ness, however,  has  commanded  a  pre- 
mium of  about  ten  points  a  month.  The 
large  producers  continue  to  hold  at  13c. 
delivered,  and,  if  they  persist  in  thi? 
policy,  the  price  may  reach  that  figure, 
as  the  production  of  those  willing  to  sell 
for  less  does  not  seem  quite  sufficient 
to  satisfy  the  demand. 

E.xport  business  has  been  about  the 
same  as  in  the  last  few  weeks,  and  is 
confined  largely  to  sales  to  Germany, 
both  directly,  for  cash,  and  to  a  less 
extent  through  the  Copper  Export  As- 
sociation. 

Further  curtailments  in  the  copper 
industry  are  expected  soon.  The  com- 
plete cessation  of  activities  at  North 
Butte  is  announced,  and  rumors  are 
current  of  a  similar  action  soon  by  some 
of  the  Arizona  producers.  The  sooner 
this  happens  the  better  for  the  market. 

Lead 

'T'ho  A.  S.  &  R.  official  price  continues 
at  -ic,  New  York  and  St.  Louis. 

The  week  has  been  a  quiet  one  in  the 
lead  market.  The  price  of  4c..  St,  Louis, 
seems  to  be  temporarily  accepted  by 
both  buyers  and  sellers,  and  we  have 
heard  of  no  business  either  above  or 
below  this  figure.  The  New  York  mar- 
ket is  more  variable.  Small  tonnages 
for  prompt  shipment  may  still  be  ob- 
tained for  4c.,  but  for  forward  delivery 
up  to  4.25c.  is  asked,  with  some  of  the 
largest  sellers  out  of  the  market.  Busi- 
ness among  consumers  is  improving 
somew-hat.  Inquiries  have  been  fairly 
numerous  from  lead-pipe  manufacturers 
in  the  South  and  Middle  West,  where 
building  activity  is  said  to  be  increas- 
ing. White  lead  in  oil  is  also  recog- 
nized to  be  a  bargain  at  current  prices, 
and  is,  therefore,  in  more  demand  than 
for  some  time.  The  battery  business  is 
experiencing  a  seasonal  increase.  Cable 
manufacturers  have  been  using  a  fair 
amount  of  lead  for  some  time.  Chem- 
ical lead,  4.2.'ic.,  St.  Louis. 

Zinc 

Zinc  continues  weak.  Practically  all 
the  demand  is  from  galvanizers,  but  in- 
quiries were  more  active  yesterday, 
particularly  from  some  of  the  larger 
interests  in  the  Middle  West.  "Brass- 
special"  zinc  commands  about  ten 
points  premium  over  Prime  Western, 
and  "high  grade"  continues  to  be  sold 
at  about  7c.,  delivered  at  eastern  points. 

Tin 

.\  slight  improvement  can  be  noted 
in  the  tin  market,  coupled  with  the 
steadier  conditions  in  London.  Yester- 
day there  wore  more  buyers  than  sellers 
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here  in  New  York,  and  some  of  the 
larger  consuming  interests  seem  to  be 
coming  into  the  market.  Electrolytic 
continues  to  be  marketed  to  the  extent 
of  current  production,  which  is  now 
about  800  tons  per  month.  The  price 
received  is  practically  the  same  as  for 
Straits. 

Straits  tin  for  future  delivery:  March 
17th,  28.50@29c.;  18th,  28.50@29c.; 
19th,  28.50@29c.;  21st,  29@29.25c.; 
22d,  28.50@29c.;   23d,   30.50@3]c. 

Arrivals  of  tin,  in  long  tons:  March 
16th,  Buenos  Aires,  5;  18th,  Straits, 
150;  China,  5;  19th,  Batavia,  200; 
Liverpool,  25;  21st,  Straits,  475;  China, 
50;  22d,  Liverpool,  50. 

Silver 

The  strength  of  the  silver  market 
was  due  to  buying  for  the  Indian  ba- 
zaars and  to  bear  covering;  but  ap- 
parently the  demand  has  been  satis- 
fied, for  a  sharp  reaction  occurred  to- 
day, the  London  price  falling  Id.  over- 
night to  33  id.  The  New  York  market 
has  closely  followed  London,  and  closes 
quiet  on  prospect  of  the  Easter  holi- 
days. 

Mexican  Dollars — March  17th,  42 J; 
18th,  42i;  19th,  431;  21st,  433;  22d, 
44i;  23d,  43. 

Gold 

Gold  in  London:  March  17th,  105s. 
4d.;  18th,  105s.;  21st,  104s.  lOd.;  22d, 
105s.;  23d,  105s. 

General  stock  of  money  in  the  United 
States,  March  1:  Gold  coin  (including 
bullion  in  Treasury),  $2,916,884,770, 
standard  silver  dollars,  $269,802,326; 
subsidiary  silver,  $271,204,125;  United 
States  notes,  $346,681,016;  Federal 
Reserve  notes,  $3,345,123,895;  Federal 
Reserve  Bank  notes,  $207,446,400;  Na- 
tional Bank  notes,  $727,793,864;  total, 
$8,084,936,396.  The  proportion  of  gold 
to  paper  money  continues  to  increase. 

Foreign  Exchange 

European  exchanges  have  been  dull. 
Italian  lire  showed  a  marked  advance 
last  week,  but  have  been  weaker  again 
in  the  last  three  days.  Chinese  rates 
are  strong.  On  Tuesday,  March  22d, 
francs  were  6.95c.;  lire,  3.855c.;  and 
marks,  1.61c.  New  York  funds  in 
Montreal,  1331  per  cent  premium. 

Other  Metals 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market,  23@24c. 
per  lb.     Market  quiet. 

Antimony  —  Chinese  and  Japanese 
brands,  5i(S)5ic.;  market  quiet.  W.C.C. 
brand,  5J(a)6c.  per  lb.  Cookson's  "C" 
grade,  spot,  98c.  Chinese  needle  anti- 
mony, lump,  nominal  at  4ic.  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  6i@63c.  per  lb.  Demand 
light,  with  heavy  supplies  available. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  SbiO,,  whole- 
sale lots.  7c. 

Rismuth— $1.50@$1.65  per  lb.,  500- 
Ib.  lots. 

Cadmium — Nominal,  $1.10  per  lb.,  in 
1,000-lb.  lots.  Price  reduced  as  a  re- 
flection of  London  drop.  Smaller  quan- 
tities, $1.10@$1.25  per  lb. 


Cobalt— Metal,  $4.50  per  lb.;  black 
oxide,  $3@$3.10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium— Nominal,  $250@$300  per  oz. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal — Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — Open  market,  $70@$80  per 
troy  oz. 

Palladium— $65@$70  per  oz. 

Platinum— $72@$75  per  oz. 

Quicksilver — Nominally,  $46@$47  per 
75-lb.  flask.  San  Francisco  wires  $45. 
Market  dull. 

'Rhodium— $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2(3)$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal — Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CrjOa  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  45@50c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton.  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  511  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51J  per 
cent  iron,  $6.55. 

Magnetite  Ore,  f.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore — 35@40c.  per  unit, 
seaport;  chemical  ore  (MnOj)  $60  per 
gross  ton,  lump;  $70@$75  per  net  ton, 
powdered.     Market  dull. 

Molybdenum  Ore — 85  per  cent  MoSi, 
55@60c.  per  lb.  of  contained  sulphide, 
New  York. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiO>,  lj@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOi,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WOj  and  over,  per  unit 
of  WO.,  $3@$3.25,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Camotite) — Ore  con- 
taining li  per  cent  U.O.  and  5  per  cent 
V.O.  sella  for  $1.50  per  lb.  of  U.O.  and 
75c.  per  lb.  of  V,0.;  ore  containing  2 
per  cent  U.O.  and  5  per  cent  V.O.  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  U.O,  and  V.O.  content  com- 
mands  proportionately   higher   prices. 


'PurnlHhed   by   Foote   Mineral   Co..    Phila- 
delphia.  Pa. 


Vanadium  Ore — $1.50  per  lb.  of  V.O. 

(guaranteed   minimum   of   18  per  cent 
V,0.),  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo^  March  19 — Zinc  blende, 
per  ton,  high,  $23.90;  basis  60  per  cent 
zinc,  premium,  $22.50;  Prime  Western, 
$21;  fines  and  slimes,  $20@$17.50; 
calamine,  basis  40  per  cent  zinc,  $12. 
Average  settling  prices:  Blende,  $22.20; 
calamine,  $16;  all  zinc  ores,  $22.19. 

Lead,  high,  $43.25;  basis  80  per  cent 
lead,  $40;  average  settling  price,  all 
grades  of  lead,  $41.83  per  ton. 

Shipments  for  the  week:  Blende, 
6,523;  calamine,  20,  lead  1,562  tons. 
Value,  all  ores  the  week,  $210,560. 

Some  lead  ore  was  settled  for  as  high 
as  $50  basis,  purchased  months  agfo, 
and  considerable  lead  was  settled  for 
on  $35  basis,  purchases  of  the  last  few 
weeks.  The  advance  to  $40  this  week 
brought  on  the  market  considerable  re- 
serve ore.  Zinc  ore  was  purchased 
again  this  week  on  $22.50  basis,  but 
it  was  a  decreased  tonnage.  Output- 
ting  continues  around  7,300  tons  per 
week,  while  the  average  purchase  this 
year  has  been  but  5,375  tons  per  week. 
Estimates  of  ore  stocks  in  bins  are 
from  70,000  to  80,000  tons. 

Platteville,  Wis.,  March  19 — Blende, 
basis  60  per  cent  zinc,  $26  per  ton. 
Shipments  for  the  week:  Blende,  833 
tons.  Shipments  for  the  year:  Blende, 
8,798;  lead,  510  tons.  Shipped  during 
the  week  to  separating  plants,  337  tons 
blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60@ 
$75;  cement  stock,  $17.50@$30;  floats, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10(S)$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22@$26  in  bags, 
carload  lots;  all  f.o.b.  South  Carolina 
points.  Foreign  barytes,  prime  white 
material,  $25  per  net  ton  f.o.b.  Atlantic 
seaports.     Western  grades,  $24.50. 

Chalk — English,  extra  light,  5@5ic. 
Domestic  light,  4i(S)5c.;  heavy,  4@4ic. 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $8® 
$10;  washed,  $10@$12;  powdered;  $15@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $15@ 
$20,  f.o.b.  Virginia  points.  Domestic 
lump,  $10@$20;  powdered,  $25@$80; 
imported  lump,  $15@$25,  f.o.b.  Ameri- 
can ports;  powdered,  $35@$45,  f.o.b. 
New  York. 
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Feldspar — Crude,  ?8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  ?17@?21  per  ton.  No. 
1  ground,  f.o.b.  New  York  State;  ?21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calciiun  fluoride  and  not  over 
6  per  cent  silica,  $20  per  ton,  f.o.b. 
Illinois  mines,  and  $20,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
ical or  enameling  purposes,  $60;  lump, 
$17.50,  f.o.b.  Heathden,  N.  M.  In  Canada 
85  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
Canadian  price  generally  $18  (Canadian 
(currency)  per  ton,  f.o.b.  mines. 

Fuller's  Earth — $16  per  ton,  carload 
lots,  f.o.b.  mines. 

Graphite — Ceylon  lump,  first  quality, 
8@9c.  per  lb.;  chip,  7c.;  dust,  5Jc.  No. 
1  flake,  7c.;  high-grade  amorphous 
crude,  3c. 

Gypsum — Plaster  of  pans  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 
Kaolin — See  China  Clay. 
Limestone — Crushed,  New  York  State 
shipping  points,  2  in.  size,  $1.40@$2 
per  net  ton;  IJ  in.,  $1.50@$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined  —  High  -  grade 
caustic  calcined,  lump  fomi,  $30@$35 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic   seaboard,  $60. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
|4;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
$6.50.  Clear  block:  No.  6,  50c.;  No  5 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50(3)$8.50;  extra 
large,  $2,");  ground,  wallpaper  grade, 
$90@$160  per  ton  (depending  upon 
quantity);  all  f.o.b.  New  York. 

Monazite  —  Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

I'hoHphate  Rock — Domestic  demand 
weak;  movements  of  stocks  into  con- 
suming channols  reported  slow.  Per 
long  ton,  Florida  ports:  77  per  cent 
tricnicium  phosphatf,  $12;  7E  per  cent, 
$11.60;  75(H)74  per  cent,  $11;  70  per 
cent,  $8.35;  68  per  cent,  $7.86;  68(g)66 
per  cent,  $7.60. 

Pumice  Stone — Imported,  lump,  4(3) 
Wc.  per  lb.;  domestic  lump,  6c.; 
ground,  idiilc.  nil  f.o.b.   Now  York. 

I'yritcN — Spnni.sh  fines,  per  unit,  16c., 
C.i.f.  Atlnntir  Monpnrt;  furnace  size, 
lfl*c.;  Spanish  lump,  14(o)lGc.;  domestic 
nnti,    f.o.b.    mines,    Georgin.    12(5)  14c. 


Quartz — (Acid  tower)  fist  to  head, 
$10;  IJ  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5(5)$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sulphur — $18  per  ton  for  domestic; 
$18(g)$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc — Paper  making,  $11(2)$20  per 
ton;  roofing  grades,  $8.50(5)$13;  rubber 
grades,  $11(S$18;  all  f.o.b.  Vermont. 
California  talc,  $18(2)$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10@$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars;  freight  to  New 
York  $5.25  per  ton,  carload  lots;  less 
than  carload  lots,  $9.25.  Imported, 
$35(S)$40;   Canadian,  $20@$40  per  ton. 


Lead  Sheets— Full  lead  sheets,  8c.; 
cut  lead  sheets,  8Jc.  in  quantity,  mill 
lots. 

Nickel  Silver  —  33Jc.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheet* 
18ic.;  sheathing,  174c.;  rods,  I  to  3  in . 
15Jc. 

Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter- 
zinc  plates,  10c.  per  lb.  ' 


Mineral  Products 

Arsenic — White  arsenic,  8@9c.  per 
lb.  in  carload  lots.  Decline  due  to  a 
further  falling  off  in  demand  for  arseni- 
cal products  for  use  in  agricultural 
work.     Market  quiet  and   dull. 

Sodium  Nitrate— $2.75(S)$2.80  per 
cwt.  ex  vessel,  Atlantic  ports.  Market 
quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $30  per  ton.  New 
York. 

Potassium  Sulphate — Domestic,  $220 
(3)$230  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Fcrrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,   ]4*c.,  f.o.b.   works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $90(ffi$95,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $90(a)$95, 
c.i.f.  Atlantic  seaports.  Spiegeleisen, 
1S(??20  per  rent,  $30,  f.o.b.  furnace. 

Fcrromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2..')0  per  lb.  of 
contained  metal,  f.o.b.  works. 

Ferroeilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $55@$60; 
50  per  cent,  $85(5)$90;  75  per  cent, 
$145@$150. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  50(a)55c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
60c. 

Ferro-uranlum — 35  to  60  per  cent  U, 
$6  per  lb.  of  U  contained,  f.o.b.  works. 
Ferrnvanadium — Basis  30  to  40  per 
cent.  $5  per  lb.  of  V  contained,  plus 
75c.6j>$2  differentials  and  according  to 
silicon  content,  f.o.b.  works. 

Mctnl  Products 
Copper    Shootj* — Current    Now    York 
li.st  price,  20J((|l203c.  pi>r  lb.;  wire,  14.50 
«iiine. 


Refractories 

Bauxite  Brick— 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 40(3)45  per  cent 
Cr^O,,  $45  (5)  $50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick— Straights,  $80  per  net 
ton,  shipping  point;  arches,  keys 
wedges,  $85;  splits,  soaps,  $100. 

.rr!^t£"'''~^''^*  quality,  9-in.  shapes, 
$55@$60  per  1,000,  Pennsylvania,  Ohio 
jcn    ^®°*"'^'^-     Second   quality,   $45@ 

Magnesite  Brick— 9-in.  straights,  $90 
(5)$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick— 9-in.,  per  1,000:  $45@ 
$55  in  carioad  lots,  f.o.b.  shipping 
points.  * 

The  Iron  Trade 
Pittsburgh,  March  22,   1921 

Production  of  steel  on  the  part  of  the 
Steel  Corporation  has  been  decreasing 
more  sharply,  but  the  decrease  has 
farther  to  go,  being  still  well  above  the 
rate  of  the  independents. 

As  was  the  situation  in  the  review 
a  week  ago,  sheets  show  the  only 
marked  decline  among  the  prominent 
hnished-steel  products.  Black  sheets 
can  now  be  had  in  single  carloads  at 
^.8.}c.  and  galvanized  at  5c.,  and  in  one 
transaction,  involving  heavy  gages  a 
base  price  of  4.75c.  was  done  on  gal- 
vanized. Bars  remain  at  2c.  and 
shapes  and  plates  at  2.10c.,  one  or  two 
mills  taking  single  carloads. 

The  demand  for  steel  products  has 
made  a  slight  further  gain,  chiefly  in 
releases  on  orders  previouslv  suspended 

Pig  Iron— The  first  important  in- 
quiry for  basic  pig  iron  for  some  time 
has  just  developed,  there  being  three 
lots  m  the  market,  aggregating  5.000 
tons.  The  merchant  furnaces  are  firm 
at  their  previous  quotation  of  $25,  Val- 
ley, and  it  now  seems  improbable  that 
steel  works  will  try  to  take  tlie  busi- 
ness, and  some  may  go  to  middlemen 
with  .some  speculative  iron.  Bessemer 
remains  nominal  at  $27,  and  foundrv 
i.-  quotable  still  at  $26,  with  light  de- 
mand. 

Somi-finishcd  Steol  —  Sheet  b.ir-* 
quoted  at  $38,  or  $2  decline,  without 
takers.  Billets  nominal  at  the  same 
price. 

Coke 

Conncllnvillo — Furmce,  $4.50(irh$R.00' 
fo\indry,  $5.50(fj'J6.00.  ' 
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World's  Zinc  Industry  Depressed 

Germany's  Production  of  Cheap  Zinc  Under  Present  Light  Consumption  Prevents  Rise- 
Belgium  Unable  To  Compete  in  Quiet  World  Market  —  United  States 
Production  Heavily  Curtailed — Zinc  Should  Recover  Quickly 


THE  KEY  TO  THE  DEPRESSION  in  the  zinc  market 
is  the  apparent  ability  of  one  country,  Germany,  to 
outsell  the  world.  All  other  important  zinc-producing 
countries,  in  particular  Belgium,  the  United  States,  and 
Australia,  are  not  meeting  the  low  prices  at  which  Germany 
is  offering  zinc  abroad.  As  a  result  of  this  situation,  the 
entire  zinc  mai-ket  of  the  world  is  in  an  unhappy  position. 
Almost  every  zinc-producing  country  is  disposing  of  its 
output,  in  whole  or  in  part,  at  prices  almost  universally 
below  the  cost  of  production,  and  the  United  States  zinc 
industry  especially  is  feeling  acutely  the  effect  of  European 
competition.  Production  has  been  curtailed  from  month  to 
month  in  an  effort  to  meet  the  situation,  but  without  any 
result  in  stimulating  the  domestic  market.  Importations 
are  continually  threatening  the  market,  regardless,  seem- 
ingly, of  how  low  it  drops. 

Primarily,  German  competition  in  zinc  at  low  prices  is 
possible  because  of  the  low  value  of  the  mark,  and  trading 
is  being  pushed  to  the  limit  by  the  Germans  in  an  un- 
doubted effort  not  only  to  regain  some  measure  of  the  hold 
exercised  upon  the  world's  zinc  trade  before  the  war,  but 
also  to  convert  a  valuable  domestic  resource  iiito  much- 
needed  cash.  Of  course,  the  low  value  of  the  mark  alone 
does  not  allow  of  cut-throat  competition.  It  is  only  be- 
cause of  the  fact  that  labor  and  fuel  costs  are  paid  in  de- 
preciated paper  currency  at  a  rate  far  lower  than  the 
equivalent  in  any  other  important  competing  country  that 
Germany  can  underbid  other  zinc  producers. 

Belgium's  Unfavorable  Position 

The  resultant  disorganization  in  the  world's  zinc  markets 
has  left  Belgium  and  Australia  in  peculiar  positions.  The 
Belgian  producers  are  holding  their  zinc  output,  which  is  al- 
most entirely  smelted  from  Australian  concenti'ates,  at  a 
price  of  about  £34  per  long  ton,  which  is  more  than  30  per 
cent  higher  than  the  present  London  quotations  for  spot 
zinc,  and  it  is  reported  that  they  have  succeeded  in  ob- 
taining a  loan  on  their  stocks.  Belgian  zinc-smelting 
companies  have  contracted  to  take  deliveries  of  Australian 
concentrate  at  prices  equivalent  to  about  £9h  per  ton  laid 
down  at  Antwerp.  These  contracts  were  made  at  a  time 
when  zinc  was  selling  for  much  higher  prices  and  when 
Belgium  had  begun  to  make  determined  efforts  to  regain  her 
position  in  the  zinc  industry.  The  eagerness  of  the  Bel- 
gian operators  to  book  shipping  from  Australia  (Port  Pirie) 
incidentally  has  kept  the  freight  rates  between  the  two 
points  at  a  high  level.  Belgium  cannot  profitably  produce 
zinc  under  present  prices  of  concentrates  and  market  con- 
ditions. 

German  zinc  production  is  not  large,  possibly  a  third  as 
much  as  the  monthly  production  of  the  United  States,  but 
it  is  sufficient  under  the  present  state  of  affairs  and  the 
demoralized  markets  to  cut  a  big  figure  in  cheaply  supply- 
ing a  good  part  of  the  world's  light  requirements.  Ger- 
many is  relying  entirely  on  her  own  resources  in  produc- 
ing zinc,  as  the  supply  of  Australian  concentrates  normally 
furnished  the  country  has  been  entirely  cut  off.  Although 
the  result  of  the  recent  Upper  Silesian  plebiscite  has  not 
been  definitely  announced,  it  seems  to  insure  German  re- 
tention of  the  rich  and  favorably  located  zrnc  deposits  in  the 
province  and  to  strengthen  Germany's  importance  as  a  zinc 
producer. 

That  Germany  is  making  a  strong  bid  for  her  former 
share  of  Broken  Hill  concentrates  seems  evident  from 
present  market  tactics  anrl  from  advices  abroad,  where  the 
impression  is  prevalent  that  inasmuch  as  Australia  is  deny- 
ing the  German  zinc  industry  a  supply  of  concentrates, 
Germany  is  doing  and  will  do  everything  in  her  power  to 
depress    the    zinc    industry    of    that   continent.     The    great 


advantage  possessed  by  Germany  in  carrying  out  this  policy 
is  the  low  foreign  exchange  value  of  the  mark.  Desirable 
as  it  may  be  to  solve  the  perplexing  problem  of  exchange 
and  to  introduce  some  measure  of  stabilization,  it  matters 
little  to  Germany  how  low  present  exchanges  are  so  long 
as  they  do  not  fluctuate  greatly. 

Zinc  Prices  Respond  to  Political  Situation 

The  inability  of  the  Allies  and  Germany  to  reach  an 
agreement  over  reparations,  and  the  steps  consequently 
taken  by  the  Allied  countries  to  enforce  penalties,  have  re- 
sulted in  stiffening  the  price  of  zinc,  and  arresting  a  decline 
that  has  been  proceeding  for  months.  However,  it  is  no- 
ticeable that  the  London  spot  quotation  for  zinc  was  in- 
fluenced more  than  was  that  for  futures,  indicating  that 
the  London  market  discounts  the  duration  of  the  present 
situation  and  that  there  is  little  reason  for  becoming  over- 
optimistic  regarding  the  duration  and  effect  of  the  present 
political  conditions  with  respect  to  zinc. 

The  pre-war  London  average  price  of  zinc  was  about 
£24.  For  many  years  it  averaged  annually  below  this  price 
and  for  a  few  above  it.  The  price  today  varies  around 
£25,  somewhat  above  the  pre-war  average,  although  it  had 
been  quoted  lower  earlier  in  March.  London  zinc  quotations 
generally  show  a  thorough  deflation  to  the  pre-war  level, 
and  American  quotations  are  below  this  level.  It  must  not 
be  forgotten  that  practically  the  entire  world  calculates, 
internationally,  on  the  basis  of  the  pound  sterling,  despite 
the  strong  attempt  made  by  American  financial  interests  to 
introduce  the  stable  United  States  dollar  in  foreign  trade 
settlements,  and  hence,  although  zinc  in  the  United  States 
is  considered  to  have  dropped  much  below  its  pre-war  price, 
the  extent  of  the  deflation  in  other  countries,  particularly  in 
London,  may  still  be  considered  as  not  having  progressed 
the  same  distance.  This  is  not  meant  as  an  inference  that 
zinc  will  go  lower,  but  to  serve  as  a  reminder  that  world- 
wide deflation  seemingly  has  no  definite  level. 

The  absence  of  a  real  consuming  demand  all  over  the 
world  serves  to  keep  the  zinc  market  in  its  present  condition. 
In  the  United  States  little  zinc  is  being  consumed  compared 
with  the  normal  demand,  so  that  with  the  great  decrease 
in  production  any  sudden  increase  in  consuming  demand 
would  probably  be  difficult  to  meet  with  domestic  supplies 
alone.  Zinc  is  in  a  good  statistical  position  and  should  be 
one  of  the  first  metals  to  recover.  Stocks  on  hand  at  the 
beginning  of  1921  are  estimated  by  the  U.  S.  Geological 
Survey  at  about  71,000  tons,  or  more  than  two  months'  con- 
sumption based  upon  the  1920  record.  The  present  low  pro- 
duction should  be  of  material  assistance  in  making  inroads 
in  this  surplus. 

It  is  out  of  the  question  for  the  domestic  market  to  rise 
under  the  influence  that  European  zinc  conditions  now  exert 
over  the  world's  market.  Although  the  United  States  pro- 
duces the  greatest  proportion  of  the  world's  zinc,  prices  are 
controlled  by  minority  outputs.  Sentiment  abroad,  particu- 
larly in  Belgium,  seems  to  center  around  the  possibility  of 
large  quantities  of  zinc  being  required  in  the  upbuilding 
of  the  devastated  area  in  France.  The  Belgian  producer 
would  like  to  have  the  price  of  zinc  somewhat  nearer  cost 
of  production,  and  loses  sight  of  the  fact  that  present  costs 
of  production  have  little  to  do  with  the  marketing  of  any 
product,   agricultural   or   mineral,   the  world   over. 

American  producers  will  undoiihtedly  seek  a  higher  tariff 
as  a  solution  to  their  dinicultics,  Init  they  should  not  lose 
sight  of  the  fad  that  the  farilf  alone  is  not  a  complete 
cure,  as  their  own  industry  is  linked  closely  to  the  general 
prosperity  in  this  country,  to  the  steel  trade,  paint  trade, 
building  construction,  and  other  activities  no  one  of  which 
is  in  a  happy  or  satisfactory  position. 
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Company  Reports 


American  Smelting  &  Refining  Co. 
Reports  Improvement 

The  annual  report  of  the  American  Smelting  &  Refining 
Co.  for  the  year  1920  states  that  the  net  income  amounted 
to  $6,674,778,  after  deducting  all  charges,  depreciation,  and 
Federal  taxes,  compared  with  85,595,584  for  1919.  Consoli- 
dated general  income  and  loss  sheet  follows : 


Total  net  earnings  of  operating  pioperties . 
Other  income — net: 

Interest,  rents,  di\'idend3,  commission  ,  etc. . 

Gross  income 

Administrative  expense.** 

Research  and  examination  expenses  

Corporate  taxes  (including  estimated  Federal 
taxest 

Interest  on  5%  first  mort.  bonds  outstandmg.. 

Interest  on  Rosita  Coal  &  Coke  Co.,  6%  col- 
lateral trust  bonds  outstanding    

Depreciation 

Ore  depletion 


Year  Ended 
Dec.  31.  1920 
$14,175,693  44 


Ore  depletion 

Miscellaneous  profit  and  los-s  adjustments . 

Total  charges 


Net  income  for  the  year  — 
Less  dividends: 

Total  preferred  stocks. 

Total  dividends 


$15,747,715  27 

1,166.340.87 

312,295.87 


71.135.00 

3,500,244.69 

964,983.64 

485,642.60 


Year  Ended 
Dec.  31.  1919 
$13,386,253.49 


$14,695,742  93 
932,693  24 
83,758  95 


11.414  22 

3,514,097  90 

1,687,881.99 

450.087.08 


$9,072,936.57         $9,100,158.36 


$6,674,778.70         $5,595,584.57 


Profit  and  loss  surplus  at  beginning  of  year. . 
Profit  and  loss  surplus  at  end  of  year 


$25,974,57 1.20      $27,060,288  88 
$25,987,292.65       $25,974,571   20 

A  table  of  production  and  receipts  from  sales  of  metal 
follows : 

Production 


1920 

Gold,  oz 1849,048 

Si?ver,o. "•"2.91" 

Platinum  and  palladium,  o« 91b 

I,ead,  tons 205,249 

Coiner,  lb 590,850.000 

Zinc, lb 

Nickel,  lb 

Tin.  lb 

Sulphuric  acid,  lb. 


,  lb. 

Copper  riulphate,  lb. 
B>T>roduct  metals,  lb 
Sulphur  dioxide,  lb. . 


44,106.253 
375,167 
18,511.160 
51.688.000 
17,695,266 
3.618,172 
1.549.426 
8.154,734 


1919 

2.190,041 

78.200,298 

1,824 

208,439 

705,676,000 

33,375,301 

662,637 

15,340,000 

40,362,000 

9.359.541 

3.675,499 

884,438 

4,988,000 


During  1920  the  companies  underwent  the  same  general 
experience  as  did  practically  all  other  industrial  companies 
engaged  in  business  in  the  United  States.  The  earlier  part 
was  quite  satisfactory,  but  the  latter  part  of  the  year  was 
one  of  declining  business  and  consequent  lessened  profits. 
Nonetheless,  the  entire  year  shows  a  surplus  of  $12,721  over 
and  above  all  fixed  charges,  including  the  preferred  divi- 
dends and  a  4  per  cent  dividend  upon  the  common  stock  of 
the  smelting  company.  This  compares  with  a  deficit  in  the 
year  1919  of  $1,085,657. 


Shattuck  Arizona  Copper  Co.  Ceases 
Productive  Operations 

A  report  of  the  Shattuck  Arizona  Copper  Co.  for  the  year 
1920  states  that  productive  operations  were  stopped  on 
Oct.  29,  1920,  owing  to  the  heavy  loss  on  sales  of  copper. 
There  was  produced  during  the  year,  2,374,148  lb.  copper. 
8,279,678  lb.  lead,  401,626  oz.  silver,  and  4,971  oz.  gold.  Net 
operating  cost  amounted  to  23.524c.  per  lb.  of  copper  and 
5.394c.  per  lb.  of  lead  milled.  The  average  price  received 
for  copper  was  18.257c.  per  lb.  and  for  lead  8.182c.  per  lb. 
Sales  of  copper  amounted  to  4,318,386  lb.,  which  included 
some  unsold  copper  carried  over  from  1919.  Income  account 
follows : 

Gross  value  of  production $1,529,669  89 

Interest 49.944  55 

Miscellaneous  receipts 7.309  27 


Hecla  Mining  Co.  Makes  Large  Payments 

Load;   Idaho 

A  report  of  operations  of  the  Hccia  Mining  Co.  for  the 
calendar  year  1920  states  that  33,717,468  lb.  of  lead  and 
924,179  o7..  of  silver  were  produced  from  264.093  tons  of  ore 
mined  or  shipped.  Net  income  from  ore  sales,  intere.Ht,  and 
ient.H  aniountod  to  S2.r)73.K40.08.  Kxpenditures  covering 
mine  development,  mining,  milling,  and  miscellaneous 
expensi'S  totaled  $l,28.'i,KK2.5fi.  Ri'.>;i-rv«'s  for  depreciation 
were  $09,891.41.  Net  profit  was  $1,188,066.11,  from  which 
dividends  amounting  to  $650,000,  and  taxes  ($:103. 137.37) 
and  litigation  settlomentH  ($450,000)  were  paid,  together 
with  surplus  debits  of  $.'■.,.367.51  a  total  of  $l..JOS,504.91. 
The  sum  of  $220,43K.80  was  driiwii  from  surplus  account  of 
Dec.  31,  1919,  amounting  to  $2,235,024.74,  leaving  a  .surplus 
on  Dec.  31,  1920,  of  $2,014,585.94. 


Gross  income .         $1,582,923  71 

Mining   and   development   work,   refining   and 

marketing $  1,557,565  67 

General  administrative  expense  and  taxes 52.306.02         1,609.871.69 

Loss 

Reserved  for  depletion  of  mine $99,765 .  55 

Reserved  for  depreciation  of  plants  and  equip- 
ment          112,401.64 


$26,947.98 
212,167   19 


Xet  loss  for  year,  carried  to  surplus $239. 1 1 5   1 7 

Surplus  .\ccount 

Balance.  Dec.  31.  1919 $557,670  78 

Deduct  net  loss  for  year  1920 239,115   17 


Balance,  Dec.  31,  1920. 


$318,555.61 


Goldfield  Consolidated  Mines  Co.'s 
Surplus  Decreases 

Gold;  Nevada 

The  fourteenth  annual  report  of  the  Goldfield  Consoli- 
dated Mines  Co.  for  the  year  ended  Dec.  31,  1920,  states  that 
during  that  year  the  entire  property  was  held  under  lease 
by  the  Goldfield  Development  Co.,  which  performed  consider- 
able underground  work  and  mill  repairs,  in  preparation  for 
milling  low-grade  ores  on  a  large  scale,  it  began  operat- 
ing the  mill  during  the  latter  part  of  the  year,  but,  owing 
to  high  costs  and  low  grade  of  the  ore.  the  attempt  proved 
unprofitable,  and,  accordingly,  the  development  company  re- 
linquished the  lease  at  the  close  of  the  year. 

The  receipts  for  the  year  to  the  GoIdfi>?ld  Consolidated 
company  on  account  of  royalties  and  rentals  were  $20,411, 
and  the  expense  in  this  connection  was  $5,207.  Sales  of 
surplus  equipment  and  stores  totaled  $57,963,  and  the  cost 
of  dismantling  and  hauling  was  $10,525.  From  these  sources 
the  total  net  receipts  were  $62,641.  Profit-and-loss  account 
is  as  follows: 


Knrnic 

KrnlalK 
Knynlty 
InlorcHi 
Snir  of  j 

Tittal  oarninc^. 


$11.21500 
9,196  25 
9,155  74 
1.51445 
2.37)90 

$)].455)4 


.■'urj.l.,.  I 
Hcf.irti,. 


214.87578 
$248.3)1.12 

Surplus  .\ccount 


Kx'*rni»o«  and  l.«  s»ps 
ttoldficUi  oiHTatins 

cxiw-nw     

General  cxponfM^s  .. 
'rnxr.<     -  Hlatp,  county 
nnd  Kc,lcra1 

1  nrulliM'table  nccountJ* 
Prpn-oa'ion  of  hiiild- 
mip*  and  ruuit  mrnt 
IV.Tr  i.  n.f  .r^. 
l.«x«j  *  n  .re  intiM  sold. 


I.S4IM 
1.592.82 
1,8)5  56 

1,081  79 
•,09)73 
!.42)44 


Surplu.Dcc  )1.  1920 


$248.' 

»898,( 
214.1 

»6R), 

55, 

$62^ 


224.0S 
428.10 


.7«5.9j 
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MINING  STOCKS 

Week  Ended  March  19,  1921 


Stock 


Ezch. 


High    Low     Last 
COPPER 


Adventure Boston 

Ahmeek Boston 

Alasktt-Br.  Col N.  Y.  Curb 

AUouez Boston 

Anaconda New  York 

Arcadian  Consol Boston 

Ariz.  Com'l Boston 

Big  Ledge N.  Y.  Curb 

Bingham  Mines Boston 

Calumet  &  Arizona. .      Boston 
Calumet  &  Hecla. .  .      Boston 

Canada  Copper N.  Y.  Curb 

Centennial Boston 

Cerro  de  Pasco New  York 

Chile  Copper New  York 

Chino New\ork 

Columbus  Rexall ....     Salt  Lake 

Con.  Arizona N.  Y.  Curb 

Con.  Copper  M N.  Y.  Curb 

Copper  Range Boston 

Crystal  Copper  (new)     Boston  Curb 

Davis-Daly Boston 

E»8t  Butte Boston 

Fii  St  National Boston  Curb 

FrankUn Boston 

Gadsden  Copper N.  Y.  Curb 

Granbv  Consol New  York 

Greene-Cananea New  York 

Hancock Boston 

Howe  Sound N.  Y.Curb 

Inspiration  Consol. . .     New  Y'ork 

Iron  Cap Boston  Curb 

Isle  Rgyale Boston 

Kennecott New  York 

Keweenaw Boston 

Lake  Copper Boston 

L»  Salle Boston 

Magma  Chief N.  Y.  Curb 

Magma  Copper N.  Y.  Curb 

Majestic Boston  Curb 

Mason  Valley Boston 

Mass  Consohdated. .     Boston 
Mayflower-Old  Col. .     Boston 

Miami  Copper New  York 

Michigan Boston 

Mohawk Boston 

Mother  Lode  (new)..     N.  Y'.  Curb 

Nevada  Consol New  York 

New  Baltic Boston  Curb 

New  CorncHa Boston 

Niion  Nevada N.  Y.  Curb 

North  Butte Boston 

North  Lake Boston 

Ohio  Copper N.  Y.  Curb 

Old  Dominion Boston 

Osceola Boston 

Phelpe  Dodge Open  Mar. 

Qulac>...       Boston 

Ray  Consolidated. . .     New  York 

Ray  Hercules Boston  Curb 

St.  Marys  Min.  Ld..     Boston 

Seneca  Copper Boston 

Shannon Boston 

Shattuck  Arizona. .. .     N  ew  York 

South  Lake Boston 

Superior  Copper Boston 

Superior  &  Boston.. .     Boston 
Tenn.  C.  &C.  cf«...     New  York 

Toulumne Boston 

United  Verde  Ei... .     Boston  Curb 

UUh  Consol Boston 

Utah  Copper New  York 

UtahM.  &T Boston 

Vietoria Boston 

Winona Boeton 

Wolverin* Boeton 


475 
38J( 


45    46  Sept. '20,  Q   $0.50 
A 

m 

345 
2i 


19|  Mar.  '19 
37i  Nov. '20.  Q 

24  

8  Oct.  '18, 


Sept. '19.  Q  .25 
Dec. '20.  Q  1.00 
June '20.  Q    5.00 


85 
*76 

2i 


2i 

331 

n 

19 

183 
H 
2\ 


23; 

195 


191 

204 

"l\ 
301 

18 
16! 

U 

24 


9  Dec. 

255  Mar 


'18,  SA 
'21. Q 


201  Sept.  '20,  Q 

*23i   

'I8,Q 


A  Dec. 

U   

32i  Sept.  '20,  Q 

*34   

51  Mar. '20.  Q 
84  Dec. '19.  A 
Feb. '19,  S A 


*75 


*25 


I9i  18 

I  75  0  80 

3J  3i 

18  17 

3  3 

47  45J 

5  4; 

10  9i 

"m  "n 

•25  •25 

isi  I7i 

26;  25 

tl80  .... 
39i 
12! 


•40 
31 
14} 


3 

li 

8 
•55 
27 

41 
50 

II 

lA 
•50 

II) 


37! 

Hi 
»38 
31 
142 
I 
5i 

■3' 

u 

71 
•50 
24, 

''\ 
li 

•50 
111 


17\  Dec. '18,  Q 
264  June  '20.  Q 

....  Jan. '21,  Q 
394  Mar.  '20,  Q 
12  Dec. '20.  Q 

•38   


7i  May '18,  I 

•55  May '13, 

25 J  Ieb.'21,Q 

41  Sept.  '18, 

48J  Dec.  '20.  Q 

I)  Deo.  '17. 

I  A  

•50   

\\\      


NICKEL-COPPER 


InUrnat.  Nickel New  York 

iDternat.  Nickel,  pi..  New  York 

National  Lead New  York 

National  Lead.  pfd. .  New  York 

St.  JoMpb  Leair  ....  New  York 

Stawart  Mining Boeton  Curb 


Am.  Z.  L.  4  B New  York 

Am.  Z.  L.  *  8.  pfd.  New  York 

Butte  C.  4  Z New  York 

Butte  4  Superior N<!w  York 

Callahan  Zn-Ld New  York 

NewJerwyZo N.  V.  Curb 

BuccM N.  Y.Curb 

Yellow  Pine Lon  Angeles 

•  Cent*  per  ahare.  t  Bid  or  anked 
g<.  Semi-annually.  BM.  H 


I5»        135 


LEAD 
72 


194 

204 

3 

May 
Nov. 

•19,Q 
•20.  Q 

1.25 
.50 

21 

Jan. 

21. Q 

.05 

331 

65 
18S 

Oct. 
Sept 
Sept 

20,  Q 
•20,  K 
'19.  SA 

1.00 
.25 
.50 

18; 

Deo. 

•20.  Q 

.50 

■); 

2} 

18     Jan. '19,  (} 

.50 

11                           

1  00  Nov. '17,  Q 

3i      

17»   Feb. '21.  Q 

47     Nov.'  'itJ.Q' 
42                       

9}  Sept.  '20,  Q 

.25 

14       Aug.  '20.  K 

.25 

lOJ  Oct. '18.  Q 
»25               

.25 

A   

1.00 

.50 

2.50 

1.00 

.25 


2.00 


31     June '20.  K 
I4J     

I     Nov. '17,  Q 

5J  June '20,  Q 

IS     

3     Apr. '17,  1.00 


25 


1.00 
.10 


Deo.  '20.  Q 
Deo. '20.  Q 
Deo.  '20,  QX 
Deo. '15, 


27     Nov. '20,  Q 
5     Juno '18. 
12;  Hci)l.  '20, 
5  J   Deo.  '20,  CJ 
-     l.b.  ■2I,Q 
July '16, 
.Sept,  '20,  (J 


Stock 

Alaska  Gold 

Alaska  Juneau 

Carson  Hill 

Cresson  Consol.  G.. . 
Dome  Extension .... 

Dome  Mines 

Golden  Cycle 

Goldfield  Consol 

Hollinger  Consol. . . . 
Homestake  Mining. . 

Kirkland  Lake 

Lake  Shore _.  .  . 

Mclntyre- Porcupine 
Porcupine  Crown.. .  . 

Portland 

Reorgan.  Booth 

Silver  Pick 

Teck  Hughes 


139 


High 
GOLD 


!'>? 

15 

•65 

*53 

*9 

•7 

ft  75 

6  60 

54i 

51 

Tom  Reed 

United  Eastern 

Vindicator  Consol. .  . 
West  Dome  Consol. . 
White  Caps  Mining.. 
Yukon  Gold 


Arizona  Silver. 

Batopilas  Mining. . . . 

Beaver  Consol 

Coniagas 

Crown  Reserve 

Kerr  Lake 

La  Rose 

McKinley-Dar.-Sav. 
Mining  Corp.  Can.. . 

Nipissmg 

Ontario  Silver 

Ophir  Silver 

Peterson  Lake 

Temiskaming 

Trethewey 


New  York 
New  York 
N.  Y.Curb. 
N.  Y.  Curb 
Toronto 
New  York 
Colo.  Sprgs. 
N.  Y.  Curb 
Toronto 
New  York 
Toronto 
•Toronto 
Toronto 
Toronto 
Colo.  Sprgs . 
N.  Y.  Curb 
N.  Y.  Curb 
Toronto 
Los  Angeles 
N.  Y.  Curb 
Colo.  Sprgs 
Toronto 
N.  Y.  Curb 
Boston  Curb 


SILVER 

Boston  Curb      *17 


If     

l|     

22J     

IAJum'20.  Q     $0.10 

*56       

154  Jan. -21.  Q  .25 

*65     Dec.  •20,  Q  .02 

*8     Deo.  "19,  .05 

6  73     Feb.  '21,  M  .05 

54i  Sept. '19.  .50 

*49        

1.16     Jan.'2I.K  .02 

1.94     Jan. '21.  K  .05 

*20     July '17,  .03 

*45     Oct. '20,  Q  .01 

*5     May '19,  .05 


I   27      I 

2  ft 
t*l9     t 


*9i  *H      

22     I   26     Deo.  ^19, 

2 A  2A  Jan. '21.0 
■17J     *19       Jan. '20  Q 

•6>  *64      

•74  *84 

I 


I     June '18, 


New  York 

\ 

1 

Toronto 

•38 

•3/4 

Toronto 

Toronto 

2| 

^A^ 

Toronto 

•21 

•21 

Toronto 

1.06 

•90 

N.  Y.  Curb 

71 

7  s 

New  York 

N.  Y.  Curb 

li 

i 

Toronto 

♦74 

*7 

Toronto 

•244 

•24 

Toronto 

•15     Apr. '20,  M 

J  Deo.  '07,  I 
*37J  May  "20,  K 
2  00  Nov. '20.  Q 
*I6     Jan. '17, 

21  Jan. '21,  Q 
•21     Apr. '18. 
*30     Oct.  '20,  Q 
*90     Sept.  '20,  Q 
75  Jan. '2I,QX 
45  Jan. '19,  Q 
5       14  Jan.  '12, 
•7     Jan. '17, 
\   *244  Jan.  '20,  K 
•  17     Jan. '19, 


GOLD  AND  SILVER 


Atlanta 

Barnes-King 

Boston  &  Montana. . 

Cashboy 

El  Salvador 

Jim  Butler.... 

Jumbo  Extension.. .  . 

Louisiana  Con 

MacNamara  M.&  M. 
N.  Y.  Hond.  Rosar.. 
Tonopah-Belmont. . . 

Tonopah-Divide 

Tonopah-Extension. . 

Tonopah  Mining 

West  End  Consol 


Caledonia 

Cardiff  M.  &M 

Chief  Consolidated.  . 

Consol,  M.  &  S 

Daly  Mining 

Daly-Weat 

Eagle  &  Blue  Bell. . . 

IClectric  Point 

Federal  M.  &  S 

Federal  M.  &  S.,  pfd. 

Florence  Silver 

Grand  Central 

Hecla  Mining 

Iron  Blossom 

Judge  M.  &  S 

Marsh  Mines 

Prince  Consol 

Rambler-Cariboo 

Rci  Consol 

South  Hecla 

Standard  Silver-Ld   . 
Taniarack-Custer — 

Tintic  Standard 

Utah  Apex 

Wilbert  Mining 


N.  Y.  Curb 
Butte 

N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 


1.10     Aug. '20,  Q 


Curb 
Curb 
N.  Y.  Curb 
Open  Mar. 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 


il04 
•i 


t9 
lA 


*I4 


May  •  10, 

..  Jan. '21.0 

lA  Jan. '2I,Q 

U     

IS     Jan. '21,  Q 
U     Oct. '20,  S A 
r     Deo. '19.  SA 


SILVER-LEAD 


thiy.  K,  Irrrgular.   I,  Initial.  X,  In 


N.Y.  Curb 
Salt  Lake 
Boston  Curb 
Montreal 
Salt  Lake 
Boston 
Boston  Curb 
Spokane 
New  York 
New  York 
Spokane 
Salt  Lake 
N.  Y.  Curb 
N.  Y.  Curb 
Salt  Lake 
N.  Y.  Cuib 
N.  Y.  Curb 
Spokane 
r^.  Y.  Curb 
Salt  Lake 
N.  Y.  Curb 
Spokane 
Salt  Lake 
Boeton 
N.  Y.  Curb 


*I2     Jan. 

1.10     Dec. 

2AI''eb. 

I8J   Oct.  ' 

2  50     July' 

3     Deo. 

2S    De 


»18i     •16 


*7     May 

55  Jan. 

25     Dec. 

•16     Apr. 

•37i   June 

4     Deo. 

•17     Apr. 

3 .  00     Sept. 

•7       . . . . 

I  Nov 


21,  M 
20, 
21. Q 
20,  Q 
20,  Q 
■20,  Q 
'20,  K 
•20,  SA 
'09, 
'20,  Q 
'19, 
'20,  K 
'20,  QX 
'20.  '^ 


'20,  < 


17, 
•6'   Feb. '19, 


•18! 

I    60 

3.20 

2: 


♦52 
•I8i 

1  50 

2  70 

2i 


QUICKSILVER 

Now  Idrift Boston  

VANADIUM 

Vanadium  Corp New  York  31}       26 

ASBESTOS 

Asbostofl  Corp Montreal  1 78 

Asboetos  Corp.,  pfd..     "'  -' — 


•63     Sept.  •19,  K 
»l8i  Oct.  '17, 

1  50     Jan.  '21,  K 

2  80     June '20,  Q 

2i    Nov.  '20,  K 
*3J  Nov.  "17. 


•»5    J»n. '19. 


ntronl 


'21,  «X 
•II,  QX 


MININC;,  SMELIINC;   AND   REFINING 


Amcr.  Sm.  4  Kef... 
Amor.  Sm.  A  Kef.  pt. 

Am   Sm.  pf.  A 

U.  S.  Mm.  11.4  M... 
U.B.Bm.U.4  M.  pl... 


New  York 
Now  YorK 
New  Yor  . 
New  YorK 

llUBtOU 


37} 

77!       75i  77 

63!       (.}'.  63, 

311       10  30! 
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Taxation  and  the  Mining  Industry 

TAXATION  AND  WAR  go  together:  but  ta.xation 
is  with  us  the  longer.  Whether  we  lose  or  win.  we 
lose;  and  when  the  ardor  of  fighting  is  long  past,  we 
must  settle  down  to  the  payment  for  shot  and  shell,  for 
scrapped  airplanes  and  condemned  uniforms;  to  the 
payment  of  what  was  grabbed  by  the  owners  of  "war 
babies"  who  grew  rich,  and  by  the  war  claimant  who 
bursts  with  indignation  at  a  government  which  lets  him 
lose  money. 

Under  what  claim  shall  we  get  a  remission  of  our 
heavy  war  taxes,  and  thus  be  protected  by  our  benefi- 
cent Government  against  the  grief  of  war?  There  is, 
alas,  no  relief — taxes  and  death,  as  we  believe  Franklin 
once  observed,  are  two  things  which  we  cannot  go  to 
Congress  to  have  remitted.  Nature  exacts  the  one  and 
the  Government  the  other. 

There  is,  however,  science  and  efficiency  in  war  mak- 
ing, and  also  in  tax  collecting.  We  did  not  get  down  to 
efl[iciency  and  economy  in  the  carrying  on  of  the  war. 
We  had  no  time,  and  our  Government  had  forbidden 
preparation,  or  even  the  thought  of  preparation,  lest  we 
should  offend  the  Germans.  But  there  is  nothing  to 
prevent  our  applying  our  brains  promptly  to  the  taxa- 
tion problem.  It  is  in  large  part  a  cold-blooded,  unsenti- 
mental problem,  and  we  shall  have  it  with  us  a  long 
time — long  after  we  have  almost  forgotten  that  we 
paid  so  much  of  the  bills  of  the  war,  and  that  then  our 
European  and  Asiatic  friends  divided  up  the  spoils 
among  themselves  and  threw  us  the  advice  that  if  we 
had  no  more  money  for  them  we  had  better  go  on  home 
and  mind  our  own  business. 

The  debts  and  the  running  expenses  of  the  Govern- 
ment mufit  be  paid ;  and  we  must  provide  money  for  the 
process.  We  shall  attack  the  problem  firmly,  and  every 
individual  and  corporation  will  cheerfully  pay  its  fair 
share.  The  mining  industry  will  gladly  support  the 
burden  in  proportion  to  its  importance.  We  shall  cut 
down  our  mining  profits  to  build  battleships;  but  we 
shall  build  none  by  shutting  the  mines  down.  That  is 
the  great  danger  from  the  Government  side — the  killing 
i)f  the  goose  that  lays  the  golden  egg  of  taxes — and  this 
is  not  an  academic  danger,  for  it  is  one  of  the  great 
factors  which  are  responsible  for  many  closed  mines 
today,  and  for  the  lack  of  enthusiasm  about  reopening 
them. 

The  Government  will  derive  the  maximum  revenue 
from  a  policy  and  from  methods  of  taxation  which  will 
cnahle  n  maximum  prosperity  in  the  mining  business. 
In  other  words,  the  interests  of  the  taxing  (Government 
and  the  taxed  industry  are  identical,  and,  therefore, 
there  should  be  nnitnni  eagerness  to  work  together  to- 
ward the  common  end. 

We  are  new  also  at  this  taxation  game  -but  we  can 
learn.     Individually  and  as  individual  corporations,  we 


find  taxation  annoying.  The  income  and  excess-profits 
taxes  are  annoying,  and  sometimes  we  question  their 
equity.  Certainly,  they  create  classes,  on  whom  the 
burdens  of  government  are  loaded.  In  olden  days,  you 
will  remember — and  not  so  verj'  long  ago — the  theory 
was  to  tax  the  poor  so  that  the  rich  might  enjoy  life. 
Indeed,  that  was  the  way  the  rich  became  rich  in  those 
days.  Now  the  process  is  reversed,  and  the  theory  is 
to  tax  the  rich  so  that  the  poor  may  benefit.  Either 
way  erects  a  special  class  and  militates  against  the 
ideal  democracy :  but  there  is  something  about  the  last- 
named  that  appeals  to  the  sporting  instincts  even  of 
the  wealthy,  who  may  well  have  had  some  Robin  Hood 
in  their  ancestry. 

So  be  thankful  when  you  dig  up  for  your  income  or 
your  excess-profits  tax;  and  get  your  compensation  out 
of  swelling  up  a  little,  as  you  reflect  that  you  are  paying 
the  bills.  Nevertheless,  apart  from  sentiment,  the  whole 
system,  and  especially  that  part  which  applies  to  excess- 
profits  tax,  is  on  trial,  and  for  sober  business  reasons: 
is  not  such  a  system  destructive  of  the  prosperity  of 
the  ta.x-collecting  business?  It  is  all  very  well  to  tax 
wealth,  but  to  tax  initiative  is  another  thing. 

Mining  engineers  are  taking  a  deep  interest  in  this 
most  important  factor  in  their  industry.  The  mining 
industry  must  be  encouraged,  and  tax  laws  and  their 
application  must  keep  this  in  view  as  the  prime  con- 
sideration. Afterward,  the  problem  must  be  to  tax 
equitably,  and  evenly — and  simply. 

The  principles  of  mining  are  not  difficult  to  those  who 
know;  and  methods  of  taxation  which  keep  every  one 
guessing,  and  leave  the  problem  where  it  is  only  dimly 
grasped  by  accountants  and  lawyers,  and  quite  unin- 
telligible to  every  one  else,  constitute  an  all-round  loss 
and  a  wet  blanket  on  all  concerned. 


Secondary  Enrichment:  Its  Use 
And  Abuse 

THK  MOST  HARMLESS  and  conservative  geological 
conception,  when  it  becomes  fashionable  and  the 
fad,  is  forced  into  positions  of  which  its  sober  sponsors 
never  dreamed.  Such  a  phantasm  was  the  "true  fissure 
vein,"  which  was  held  in  the  reports  of  engineers,  and 
in  the  prosjiectuses  of  promoters,  to  represent  the  last 
word  in  stability  and  persistency.  "This  has  been  pro- 
nounced by  geologists,"  the  report  would  run,  "a  true 
fissure  vein,  which  means  that  it  can  be  mined  as 
deeply  as  the  art  of  man  can  devise  methods  for  extrac- 
tion."   No  fear,  then,  of  the  ore  petering  out. 

Well,  the  "true  fissure  vein"  has  liecome  rather 
unfashionable:  too  many  ore  shoots,  in  veins,  fissure 
veins,  and  otherwise,  have  been  bottomed:  even  the 
popular  conception  of  the  geology  of  a  vein  demands 
something  a  shade  more  complex,  a  though)  more  i-efined. 
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Such  a  conception  was  supplied  by  the  coterie  of  geol- 
ogists who,  some  years  ago,  came  out  with  a  more  or 
less  simultaneous  boost  for  "secondary  enrichment," 
showing  how  the  downward  action  of  surface  waters 
may  transform  a  lean  copper  ore,  in  a  limited  superficial 
zone,  to  a  rich  one.  Since  then  the  fertile  idea  has 
sprouted  and  run  wild;  *and  in  the  minds  of  the 
amateur  geologist  (and  the  operating  engineer  is  often 
such)  it  explains  satisfactorily  all  of  the  variations  of 
ore  deposition,  which  militate  against  the  uniformity 
implied  of  yore  by  the  "true  fissure  vein." 

Not  only  copper  but  all  the  other  metals  indis- 
criminately are  brought  under  this  law.  Does  an  ore- 
body  peter  out  in  depth?  The  explanation  is  "secondary 
enrichment."  On  the  other  hand,  does  it  go  down  ?  The 
reason  is  "secondary  enrichment."  If  it  peters  out  and 
gives  way  to  barren  vein  below,  go  still  deeper,  and  look 
for  the  "secondary  enrichment."  In  the  California  gold 
mines,  it  has  been  found  in  some  cases  that  after  the 
orebodies  in  the  first  thousand  feet  or  two  have  been 
worked,  out,  still  deeper  work  may  develop  new  ore- 
bodies.  The  explanation?  Why,  "secondary  enrich- 
ment." Ah,  secondary  enrichment!  How  many  crimes 
have  been  committed  in  thy  name!  Thou  and  the  "true 
fissure  vein"  and  the  "good  hanging  wall"  and  the 
"favorable  f'mation"  and  the  "porfry  dike,"  and  the 
"contack" ! 

A  case  of  true  secondary  enrichment  is  like  a  case 
of  typhoid ;  if  you  diagnose  it  correctly  and  promptly 
you  know  how  to  treat  it,  and  the  knowledge  is  worth 
while:  on  the  other  hand,  if  what  ails  you  is  dyspepsia, 
or  its  geological  equivalent,  the  sooner  you  find  that  out 
the  better  for  your  bank  account.  And  the  way  to  find 
out  is  to  consult  a  real  doctor,  and  not  listen  to  the  wise 
dictum  of  the  quack. 


Advertising  Propaganda 

And  Scientific  Discussion 

OUR  scientific  and  engineering  societies  owe  it  to 
their  members  to  exert  some  degree  of  censorship 
on  the  papers  which  are  presented  at  their  meetings. 
The  opportunity  is  a  most  attractive  one  for  interested 
people  to  push  their  own  machinery  or  processes,  and 
unless  considerable  care  is  exercised  things  may  be  said 
and  statements  be  published  which  might  better  be 
confined  to  a  catalog.  The  American  Institute  of  Min- 
ing and  Metallurgical  Engineers  had  experience  of  this 
kind  several  years  ago  when  the  ball-mill  controversy 
received  much  more  attention  than  should  have  been 
accorded  to  it.  Some  other  technical  groups  have  yet 
to  profit  by  the  Institute's  experience. 

We  are  led  to  comment  on  this  subject  by  a  paper 
which  wa.s  read  at  the  Montreal  meeting  of  the  Cama- 
dian  Institute  of  Mining  and  Metallurgy.  This  paper 
dealt  with  a  certain  kind  of  alloy  steel  casting.s;  it  was 
presented  by  a  representative  of  the  company  which 
specializes  in  such  castings;  and  its  general  tone  was 
that  of  advertising  propaganda  rather  than  a  technical 
discussion  of  the  subject.  One  would  think  that  cast- 
ings of  the  kind  described  should  displace  all  other 
kinds  in  all  of  the  highly  diversified  applications  which 
were  mentioned  and  illu.stnrted  by  lantern  slides.  No 
discussion  whatever  followed  the  paper,  but  we  venture 
to  say  it  was  not  because  counter  arguments  could  not 
have  been  made  by  many  of  those  present.  We  think 
the  members  showed  their  good  sense  by  refusing  to 
comment. 


It  is  not  to  be  denied  that  papers  of  this  kind  have 
a  certain  value  and  can  be  made  interesting  and  in- 
formative, as  was  the  paper  in  question.  We  do  think, 
though,  that  they  should  be  presented  frankly  for  what 
they  are,  and  should  not  be  subsequently  incorporated 
into  the  proceedings,  thereby  making  the  society  respon- 
sible in  a  way  for  the  opinions  expressed.  Advertising 
is  certainly  not  colorless  these  days,  and  often  we  read 
the  back  pages  of  a  magazine  before  turning  to  the 
"reading  matter."  But  it  belongs  on  the  back  pages,  and 
we  do  not  relish  it  so  much  when  it  is  promiscuously 
mixed  with  the  text. 

Technical  societies  should  require  that  papers  be 
submitted  for  examination  before  presentation  to  their 
members,  for  thereby  much  outright  propaganda  can  be 
toned  down  or  excluded,  as  seems  advisable.  Some  nice 
points  will  undoubtedly  arise,  but  the  matter  is  one  of 
too  much  importance  to  be  allowed  to  go  unnoticed. 


Proposed  Changes  in  California 
Industrial  Compensation  Laws 

AN  ATTEMPT  IS  BEING  MADE  at  the  present 
1\.  session  of  the  Legislature  of  California  to  re- 
codify and  amend  the  Workmen's  Compensation  Act 
of  California,  which  has  been  in  operation  since  1917 
and  which  has  reached  a  condition  of  equilibrium  such 
that  it  may  be  said  to  be  operating  with  a  fair  degree 
of  satisfaction.  Most  of  the  dubious  points  have  been 
cleared  up  by  interpretation  of  the  courts,  and  the 
administration  of  the  existing  law  appear  to  be  going 
along  smoothly.  We  understand  that  the  proposed 
legislation  embodied  in  Senate  bill  No.  259,  otherwise 
known  as  the  Jones  bill,  was  initiated  by  the  Cali- 
fornia State  Industrial  Accident  Commission,  which 
is  charged  with  the  administration  of  the  existing  law. 
It  is  a  fact,  we  are  informed,  that  the  existing  law 
is  one  of  the  most  liberal  in  operation  in  the  United 
States. 

We  are  thoroughly  in  accord  with  the  objectives  of 
compensation  laws  generally,  and  believe  that  they 
have  been  productive  of  much  good.  They  are  in 
spirit  equitable,  and  have  been  generally  well  adminis- 
tered. 

We  have  examined  the  proposed  Jones  law,  and  find 
it  voluminous  and  complex.  It  attempts  to  be  spe- 
cific, and  then  allows  unreasonable  discretionary  powers 
to  the  Industrial  Accident  Commission.  It  increases 
compensation  allowances,  despite  the  fact  that  existing 
allowances  are  exceedingly  liberal  as  compared  with 
those  of  other  states.  It  provides  for  guarantees  by 
employers  and  insurance  carriers,  and  then  proposes 
that  they  shall  pay  death-benefit  payments  to  the  com- 
mission, to  constitute  a  "death-benefit  fund,"  to  be 
administered  by  itself.  It  allows  an  almost  indefinite 
time  to  elapse  before  a  given  case  can  be  closed.  It 
throws  the  burden  of  proof  upon  the  employer  in 
cases  of  alleged  injury.  U  places  a  2  per  cent  assess- 
ment upon  the  workmen's  compensation  insurance 
premium,  payable  by  the  employer,  of  which  60  per 
cent  is  to  go  to  the  accident-prevention  fund  and  40 
per  cent  to  the  industrial   rehabilitation  fund. 

Apart  from  many  other  considerations,  the  increased 
expen.se  to  industry  generally  in  California  is  esti- 
mated to  be  30  per  cent  of  the  existing  cost  for 
compensation.  The  mining  industry  of  California  is 
passing  through  a  lean  period.  It  will  probably  be  hit 
harder    by    the    increase    in    compensation    than    other 
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industries.  At  a  time  when  it  is  gradually  getting  on 
its  feet,  we  feel  that  additional  burdens  by  legislative 
enactment  might  well  be  spared.  We  also  feel  that 
the  commission,  in  initiating  this  new  legislation,  has 
not  given  the  industrial  side  of  the  case  due  con- 
sideration, and  does  not  appreciate  what  "working  in 
the  red"  means  to  industry.  We  commend  its  humani- 
tarian viewpoint,  but  we  question  its  practicability. 

Hearty  co-operation  of  employers  and  companies 
cannot  be  expected  unless  the  commission  fairly  con- 
siders both  sides,  and  is  as  solicitous  of  the  welfare 
of  industry  as  it  is  of  the  welfare  of  its  workers. 


Similarly,  as  we  view  the  European  and  the  Asiatic 
nations  at  close  quarters,  in  the  light  of  being  asso- 
ciated with  them  in  a  closely  controlled  World-Govern- 
ment, we  perceive  that  they  are  wedded  to  ideals  and 
methods  which  are  i-epugnant  to  us  and  injurious  to 
what  we  believe  to  be  our  best  growth;  and  we  see 
more  and  more  clearly  the  dangers  we  have  escaped  at 
the  hands  of  the  most  maladroit  American  statesman  in 
our  history. 


Trade  With  Russia 

WE  REJOICE  that  Hoover,  in  a  newspaper  inter- 
view, has  declared  himself  against  opening  diplo- 
matic trade  relations  with  Soviet  Russia.  We  approve 
all  the  moi-e  this  frank  expression  of  opinion,  as  it 
comes  .so  quickly  on  the  bid  for  trade  by  Lloyd  George, 
and  the  reopening  of  trade  relations  between  England 
and  Russia.  Yet  the  views  of  Hoover  are  more  emi- 
nently practical  than  sentimental,  and  directed  to  the 
pragmatists.  "What  is  there  to  trade  for?"  he  asks 
pertinently.  "Soviet  Russia  has  neither  raw  materials 
nor  manufactures.  There  is  nothing  but  a  'parcel'  of 
gold  and  platinum,  which  the  present  holders  have 
obtained  by  cutting  the  throats  of  the  original  holders. 
We  would  derive  no  economic  benefit  from  holding  this 
dirty  gold;  nor  would  the  condition  of  Russia  be  allevi- 
ated by  our  shipping  her  sundry  supplies.  Therefore, 
Russia's  only  recovery,  her  only  regeneration,  must  come 
from  within." 

A  wise,  simple,  and  true  word.  Why,  then,  has  Eng- 
land "reopened  trade"?  For  various  and  political  rea- 
sons, which  do  not  apply  to  us.  England  has  a  lower 
labor  stratum  which  looks  on  revolution  and  anarchy 
kindly,  and  will  be  appeased  by  England  stretching  a 
pseudo-friendly  hand  to  the  bloodiest  of  dictators,  who 
sits  in  the  ruins  of  what  the  Czars  had  built.  We  have 
no  such  important  stratum,  which  is  a  natural  antith- 
esis to  a  persistent  aristocracy.  Then  England  would 
make  friendly  gestures,  to  relieve  the  pressure  of  Rus- 
sian conquest  on  some  of  her  far-flung  outposts  of 
empire — a  pressure  that  she  does  not  well  know  how 
to  support  by  force  of  arms.  She  would  also  like  from 
Russia  a  little  oil;  in  fact,  a  little  breathing  space,  and 
to  "stand  in"  as  first  and  next  friend,  on  any  division 
of  property.  In  all  of  these  things  we  either  are  not 
interested  or  prefer  to  express  our  problem  straight 
out  and  as  it  stands,  as  our  State  Department  has  done 
to  England  and  France  regarding  the  "partition  of 
petroleum"  in  Mesopotamia. 

We  moderns,  who  assume  all  too  swiftly  that  we  live 
in  new  days,  and  that  the  precepts  of  our  earlier  states- 
men, well  enough  in  their  day,  do  not  apply  in  our 
generation,  are  perceiving  with  astonishment  that 
Washington,  who  coun.seled  keeping  clear  from  en- 
tanglement in  lOuropean  affairs,  is  perhaps  not  so  much 
out  of  date.  There  have  been  a  lot  of  things  in  our 
(lay,  like  government  operation  of  railroads  and  espe- 
cially the  League  of  Nations,  which  appealed  to  our 
reason  at  once  as  thoroughly  dosirjiblo.  But  wo  reck- 
oned in  part  without  making  duo  nllnwanros  for  the 
weakTicsMo.H  (if  human  nature;  and  whon  |)artiid  govern- 
ment railri)a(l  operation  took  plaro  during  the  war,  wo 
were  griovod  at  the  inofllcioncy  and  the  rapacity  which 
made  thing.s  worse  than  before. 


It  Speaks  for  Itself 

WE  HAVE  RECEIVED  from  the  Tri-Hemisphere 
Brokerage  &  Trading  Co.,  of  Seligman,  Ariz., 
an  article  entitled  "Big  Power  Project  May  Elec- 
trify Santa  Fe"  and  describing  a  proposed  hydro-elec- 
tric development  in  Mojave  County,  Ariz.,  for  which 
publication  was  asked.  Excerpts  from  this  article 
follow : 

Application  for  a  mammoth  water-power  development  on 
the  Colorado  River  in  Mojave  County,  Ariz.,  which  produc- 
ing 480,000  hp.,  will  make  possible  electrification  of  500 
miles  of  the  Atchison,  Topeka  &  Santa  Fe  R.R.,  and  irri- 
gation of  approximately  500,000  acres  of  land,  has  been 
filed  with  the  Federal  Power  Commission  by  E.  L.  Beyard, 
of  Seligman,  Ariz. 

Backed  by  Kansas  City  and  Philadelphia  financiers  in  a 
corporation  capitalized  for  $6,000,000  to  start  with,  and 
ultimate  capitalization  of  $60,000,000,  Mr.  Beyard  proposes 
in  his  application  to  construct  eight  dams,  the  first  of  which 
will  be  located  about  twenty-five  miles  due  north  of  Needles, 
Cal.,  and  the  last  of  which  will  be  built  outside  Grand 
Canyon  National  Park. 

The  large  group  of  producing  gold  and  copper  mines  lo- 
cated at  Chloride  and  Oatman,  in  the  mountains,  a  short 
distance  from  Kingman,  Ariz.,  will  be  supplied  with  hydro- 
electric energy  from  the  first  of  the  eight  power  plants, 
each  of  which,  it  is  estimated,  will  produce  60,000  hp. 

The  application  filed  with  the  commission  states  in  de- 
tail: 

"It  will  be  the  aim  of  our  company  to  duplicate  approxi- 
mately 60,000  hp.  from  sites  one  or  five  for  the  Oatman 
and  Chloride  mining  district,  and,  as  development  pro- 
gresses, the  Atchison,  Topeka  &  Santa  Fe  R.R.  will  with- 
out doubt  start  negotiations  for  the  electrifying  of  two 
divisions  from  Seligman,  Ariz.,  to  Barstow,  Cal. 

"Located  in  the  desert  a  considerable  distance  from  Cali- 
fornia, the  source  of  crude  oil  used  in  locomotives,  and  a 
still  greater  distance  from  the  nearest  coal  fields,  the  two 
divisions  mentioned,  while  almost  entirely  non-revenue  pro- 
ducing, cost  it  is  understood  three  times  as  much  to  oper- 
ate as  any  other  stretch  of  track  belonging  to  the  Santa 
Fe.  Repeatedly  the  railroad  as  well  as  private  interests 
has  endeavored  to  develop  irrigating  water  in  the  Hualapai 
Valley  by  drilling  for  artesian  wells  in  a  hope  of  turning 
its  wondrously  fertile  soil  into  producing  territory,  but 
without  success." 

Interested  in  this  as  somthing  that  would  benefit 
the  mining  industry,  we  wrote  to  the  main  office  of  the 
Santa  Fd  railway  at  Chicago,  and  received  the  following 
reply : 

Your  letter  of  March  8  addressed  to  Atchison,  Topeka  & 
Santa  Fe  R.R.  in  regiml  to  possible  electrifiontion  of  some 
500  miles  of  that  railway  in  Arizona — we  do  not  have  at 
the  present  time  any  plans  looking  toward  the  possible 
electrification  of  our  lines  in  that  territory  or  nt  any  other 
point.  So  far  as  u  water-power  development  plant  is  con- 
cerned, we  arc  in  no  position  to  advise,  ns,  if  one  is  con- 
tenipliited  from  n  private  source,  we  have  not  had  nego- 
tiations of  any  sort  covering  the  subject. 

A.  G.  Weu,s, 
Vice-president. 

Wo  arc  now  wondering  what  nuikes  the  Tri-Hom- 
isphcro  Brokerage  &  Trading  Co.  ."^o  solicitous  about  the 
welfare  of  the  Santa  Fd,  when  the  latter  does  not  seem 
at  nil  concerned. 
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What  Others  Think 


The  Naica  Controversy 

I  notice  on  page  320  of  the  Feb.  12,  1921,  issue  of 
Engineering  and  Mining  Journal,  under  the  title  "The 
Naica  Controversy,"  an  article  written  by  John  E.  Kelly 
that  I,  as  a  Mexican  lawyer  and  interested  in  the  future 
of  my  country,  feel  bound  to  rectify. 

There  is  no  possible  description  of  the  havoc  this 
article,  if  uncontested,  could  produce  in  Mexico.  If 
foreign  investors  think  that  companies  even  so  con- 
servative and  so  well  informed  in  Mexican  laws  as  the 
American  Metal  Co.  can  be  made  the  victims  of  legal 
chicanery;  if,  after  more  than  twenty  years  of  quiet 
possession,  the  shareholders  of  a  Mexican  company  are 
still  subject  to  a  claim  based  on  merely  formal  defects 
of  an  old  contract  which  may  destroy  their  company  and 
divest  them  of  their  rights;  if  the  statute  of  limita- 
tions can  never  bar  an  action  based  solely  on  technical 
errors;  if  the  voluntary  performance  of  a  contract  by 
the  parties  to  it,  together  with  their  silence  for  more 
than  twenty  years,  does  not  stop  them  from  bringing  an 
action  for  the  nullification  of  that  contract,  brought  by 
the  very  parties  who  made  it — if  such  is  the  law  of 
Mexico,  then  it  would  be  the  death  blow  to  the  develop- 
ment of  Mexican  industries  and  wealth,  either  by 
investors  at  home  or  abroad. 

Fortunately,  that  is  not  the  law  of  Mexico,  which  is 
based  upon  all  those  principles  of  equity  and  good 
judgment  of  the  civil  law  traditions.  On  the  contrary, 
it  considers  the  statute  of  limitations  a  base  of  social 
order  and  a  principle  of  public  policy.  For  mining 
enterprises  all  actions,  without  any  exceptions,  are 
barred  after  ten  years,  unless  the  law  provides  for  a 
shorter  period.  For  corporate  matters  that  period  is 
five  years,  and  in  commercial  transactions  the  statute 
of  limitations  runs  against  minors  as  against  persons 
of  age. 

In  this  unfortunate  case  of  Naica,  the  Mexican  courts, 
miscontruing  our  law,  have  based  their  decision  on  the 
opinion  of  French  authors;  but  the  French  law,  at 
variance  with  ours,  provided,  at  the  time  those  opinions 
were  given,  that  actions  of  nullity  of  a  corporation 
were  never  barred  by  limitation  when  based  upon 
defects  of  the  original  charter.  This  French  law  was 
since  changed  and  now  limits  such  action  to  ten  years. 
Lyon  Caen,  the  most  famous  commentator  of  that  law, 
explaining  the  amendment,  states:  "It  would  be 
ruinous  to  have  the  action  of  nullity  subsisting  in  per- 
petuity." The  Mexican  courts  ignored  this  comment, 
which  explains  our  own  law. 

Mr.  Kelly  apparently  intended  to  be  neutral,  but 
undoubtedly  he  was  misinformed  in  many  substantial 
points.  He  thus  says:  "The  heirs  of  Santiago  Stoppelli 
are  suing  the  Compania  Minera  de  Naica,  S.  A.,  for  the 
return  of  the  Maravillas  mines."  Such  is  not  the  fact. 
Saturnino  Gonzalez  and  the  heirs  of  Stoppelli  sued 
jointly  the  Naica  company  for  the  nullity  of  a  contract 
of  as.sociation  which  Gonzilez  and  Stoppelli  themselves 
made  in  1896.  That  contract,  in  the  Mexican  law,  con- 
stitutes the  charter  of  the  Naica  company.  The  founda- 
tion of  the  complaint  is  that  the  plaintiffs  themselves 
overlooked  in  the  contract  to  comply  with  certain  legal 
formalities;  and,  as  a  rp.Hidt  of  their  ovm  fault  and  the 


ensuing  nullity  of  the  Naica  charter,  they  now  demand 
that  the  Maravillas  mines  be  returned  to  both  Gonzalez 
and  the  heirs  of  Stoppelli.  The  latter  did  not  claim  the 
whole  property,  as  they  based  their  claim  on  the  25  per 
cent  interest  of  Mr.  S.  Stoppelli.  And  the  fact  that  the 
courts  gave  the  heirs  of  Stoppelli  all  the  mine  (more 
than  they  demanded)  is  a  juridical  heresy  unheard  of 
by  Mexican  lawyers.  The  complaint  also  shows  that  the 
plaintiffs  did  not  claim  that  Stoppelli  "did  not  sell  or 
transfer  his  ownership"  in  the  mines,  as  Mr.  Kelly 
asserts.    Not  even  the  courts  support  that  statement. 

Mr.  Kelly  further  states:  "They  (the  plaintiffs)  quote 
the  Commercial  code  to  show  that  a  protest  against  an 
action  in  bad  faith  may  be  brought  by  the  interested 
person  or  his  estate  at  any  time,  no  matter  how  long 
after  the  action  of  which  the  complaint  is  made."  The 
uninformed  reader  may  think  that  bad  faith  on  the  part 
of  the  company  was  alleged.  No  charge  whatever  of 
bad  faith  is  there  in  the  complaint.  It  is  based  solely 
upon  those  formal  defects  In  which  Gonzalez  and  Stop- 
pelli themselves  concurred,  and  the  article  quoted  is  from 
the  Civil  Code,  which  does  not  mention  actions  in  bad 
faith. 

In  1904  the  executor  of  the  will  of  Santiago  Stoppelli, 
duly  represented  by  an  attorney,  brought  an  action 
against  the  Naica  company  for  the  payment  of 
dividends  on  certains  shares  which  had  been  declared 
forfeited  under  the  bylaws  of  the  company,  thus 
recognizing  the  existence  and  validity  of  the  company. 
A  compromise  was  made;  the  estate,  acknowledging  the 
legitimacy  of  the  declaration  of  forfeiture  of  those 
shares,  waived  all  rights  to  raise  further  questions  on 
the  matter,  and  received  in  consideration  thereof  30,000 
pesos.  The  law  of  Mexico  prohibits  attacking  the 
validity  of  a  compromise  until  the  return  of  the  money 
received  in  consideration  of  it  is  secured.  The  plaintiffs 
never  gave  such  guarantee  nor  brought  any  action  to 
invalidate  the  compromise. 

Mr.  Kelly  states:  "To  this  charge  the  claimants  reply 
that  the  former  suit  was  brought  by  Maria  Stoppelli,  not 
by  the  heirs,  as  the  majority  of  them  were  minors  in 
1905."  That  is  not  true.  The  claimants  raised  the 
objection  that  the  executor  could  not  delegate  his  power 
to  the  attorney  who  acted  for  the  estate  in  the  com- 
promise, and  that  such  attorney  exceeded  his  authority. 
Whatever  the  merits  of  this  objection,  the  fact  is  that 
after  more  than  ten  years  the  statute  of  limitations 
barred  the  heirs  of  Stoppelli,  minors  included,  from 
attacking  such  agreement.  Its  validity  was  not  one  of 
the  issues  in  the  suit,  and  the  courts  had  no  jurisdiction 
to  declare  the  compromise  void  and  overrule  the  defense 
based  upon  it. 

It  has  been  necessary  to  enter  into  these  details  to 
show  that  the  laws  of  Mexico  have  been  disregarded 
in  many  respects;  that  the  courts,  for  reasons  that  I 
do  not  wish  to  discuss,  have  overridden  principles  here- 
tofore considered  as  being  the  ba.se  of  our  social  order, 
have  even  exceeded  the  claims  of  the  plaintiffs,  and  have 
given  one  party  more  than  demanded,  thus  violating  the 
express  provision  of  our  codes;  have  ignored  defences 
based  on  authentic  documents  Ijcaring  the  authority  of 
ren  judirata;  have  made  the  fault  and  negligence  of  the 
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plaintiffs  in  their  incorporation  of  the  Naica  company 
the  only  support  of  the  decision  in  their  favor;  and, 
finally,  the  courts  have  decreed  an  impossibility  under 
the  Mexican  law,  inasmuch  as  a  company  which  has 
been  declared  a  nonentity  cannot  do  anything;  but  they 
have  clothed  their  decision  in  impersonal  sentences 
directed  against  no  one,  instead  of  making  a  direct 
personal  command  to  the  defendant,  thus  making  such 
decision  unenforcible. 

It  was  necessary  to  enter  into  these  details,  because, 
in  the  alternative  between  presenting  the  courts  of 
Mexico  with  their  full  responsibilitj-  in  this  case  of 
Naica,  and  defending  the  fairness  and  equit>'  of  our 
traditional  institutions,  neither  I  nor  any  Mexican  could 
hesitate.  The  courts  reflect  the  chaos  and  anarchy 
which  have  swept  our  countrj'.  Fortunately  they  do  not 
make  the  law,  nor  even  its  authentic  interpretation,  as 
our  institutions  are  the  inheritance  of  centuries,  under 
which  foreigners  as  well  as  Mexicans  used  to  find 
adequate  protection.  When  courts  more  conscious  of 
their  responsibility  are  established,  which  I  hope  will 
be  in  the  near  future,  the  world  may  know  that  Mexico 
deserves  both  economic  credit  and  moral  respect. 

I  am  not  associated  in  any  way  with  the  American 
Metal  Co.  nor  with  the  Compania  Minera  de  Naica,  but 
being  familiar  with  the  facts  in  this  case  deem  it  my 
duty  and  privilege  as  a  Mexican  lawyer  to  call  your 
attention  to  the  errors  in  Mr.  Kelly's  article,  as  I  feel 
confident  that  my  country  can  best  be  served  by  pointing 
out  the  errors  of  its  administrators,  »o  that  they  can  be 
corrected,  thereby  justifying  our  confidence  in  her 
inherent  justice  to  all  men. 

New  York.  Rafael  Martinez  Carrillo. 


Loose  Construction  in  Textbooks 

Your  editorials  on  the  "Correspondence  School  Mining 
Engineer"  have  brought  to  my  mind  an  idea  that  I 
believe  would  be  of  considerable  help  in  the  proper 
education  of  engineers.  It  is  in  regard  to  the  proper 
construction  of  textbooks.  Why  is  it  necessary  to  have 
such  a  great  duplication  of  work  along  this  line?  Would 
it  not  be  possible  to  publish  something  besides  a  compila- 
tion of  so-called  facts,  from  many  sources,  with  no 
direct  authority  back  of  the  publication?  Certain  state 
reports  on  geology  are  used  to  a  considerable  extent  as 
reference  works  in  engineering  courses,  and  in  a  series 
of  reports,  from  many  states,  on  one  subject  about  50 
per  cent  of  the  material  has  simply  been  lifted  bodily 
from  the  original  publication.  I  wonder  if  any  thought 
has  been  given  to  the  great  loss  of  time  and  money  in 
the  use  of  textbooks  that  are  loosely  put  together  as  to 
facta  and  grammatical  construction,  or  where  a  mass 
of  material  is  presented  that  has  absolutely  no  value  to 
the  future  engineer. 

The  valuable  information  given  below  is  taken  from 
Government   reports  and  from  textbooks : 

"In  river  sands,  the  grains  are  angular — in  beach  sands 
rounded." 

"Mica  is  obtained  in  large  sheets  from  Farther  India, 
and  in  used  in  the  manufacture  of  lamp  chimneys." 

"Residual  clays  may  show  almost  any  color,  but  red  and 
brown  arc  perhaps  the  commonest.  When  free  from  iron 
oxide  or  nearly  so  the  material  in  white,  and  this  variety  is 
termed  kaolin." 

"f'alcite  and  Icehind  Spar  are  pure  crystallised  calcium 
carbonate     .     .  the    former    occurs    in    flat    rhombohe- 

drons  " 

"When  sands  are  cemented  by  calcile  and  limonitc,  they 
form  sandstones  and  when  by  silica  they  form  quHrtzitcs." 


"Kaolin  or  clay  like  mica  is  an  orthosilicate." 

"Sandstone  is  composed  of  sand  grains  cemented  to- 
gether by  clay  or  by  calcium  carbonate." 

"In  assaying,  the  material  carrying  the  gold  is  heated 
with  borax  and  lead  in  a  small  crucible  (cupel)  of  bone-ash." 

"Cement  is  made  by  heating  limestone  CaCOs,  clay  and 
sand  or  a  natural  rock  containing  all  of  them  in  right  pro- 
portions." 

"The  motion  (rotary  motion  of  the  cement  kiln)  continu- 
ally turns  over  the  thin  layer  and  exposes  every  particle 
to  the  heat  of  the  air-blast  charged  with  pulverized  coal, 
burning  in  the  interior." 

"(Jold  mills  are  always  wet  stamping." 

"When  a  limestone  containing  something  like  8  to  18  per 
cent  of  clay  is  burned  in  the  ordinary  way  the  product  will 
slake  and  form  a  mortar  which  will  set  and  harden  under 
water  and  hence  is  called  hydraulic  cement.  A  much  better 
product  is  made  by  burning  a  limestone  which  contains  20 
per  cent  or  more  of  clay  until  the  carbon-dioxide  is  driven 
off.  The  substance  so  produced  will  not  slake;  but  if  finely 
ground  and  mixed  with  water  will  set  and  harden  out  of 
contact  with  the  air.  This  is  known  as  natural  cement. 
Portland  cement  is  the  best  hydraulic  cement." 

It  happens  that  the  preceding  quotations  are  from 
branches  of  work  in  which  I  am  directly  interested,  and 
I  have  thought  that  if  I  was  able  to  take  such  state- 
ments out  of  publications  that  are  supposed  to  be 
authoritative,  perhaps  other  lines  of  work  might  be  as 
badly  represented.  Robert  W.  Jones. 

West  New  Brighton,  N.  Y. 


Botany  Applied  to  Mining 

The  accompanying  photograph  illustrates  a  condition 
in  which  the  lack  of  vegetation  was  used  as  a  guide  in 
prospecting  and  an  interesting  geological  feature. 

The  marked  depression,  due  to  normal  faulting,  acts 
as  a  gutter  for  the  water  of  the  mountain  side,  and  the 
scrub  spruce  will  not  grow  in  the  damp  ground  of 
the  trough.  Prospectors  thought  the  natural  clearing 
was  due  to  rock  minerals  that  would  not  support  vege- 
tation, and  hoped  to  find  ore  beneath. 

The  fault  is  in  the  mountains  northwest  of  Lillooet, 


B.  C,  near  the  canyon  of  Bridge  River.  From  the  point 
at  which  the  picture  was  taken  to  the  top  of  the  farthest 
ridge  cut  by  the  fault  is  at  least  one  and  a  half  miles. 
The  trough  near  the  camera  station  is  twelve  feet  deep. 
On  the  far  ridge  the  displacement  is  fifty  feet. 

From  the  camera  to  bej'ond  the  first  ridge  the  fault 
cuts  a  granitic  rock  (Rexmount  porphyry).  In  the  far 
ridge  the  foot  wall  is  porphyry,  and  the  hanging  wall 
slate.  The  porphyry  is  part  of  the  eastern  fringe  of 
the  con.st  range:  the  .Mate  the  western  border  of  the 
Interior  plateau.  Frkp  E.  Nki>SON. 

Anvox,  R.  C. 
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Chloridizing  Practice  in  Sweden 

There  are  a  number  of  interesting  points  in  Mr.  Ost- 
man's  article  in  Engineering  and  Mining  Jourtial  of 
March  5  under  the  heading  "Chloridizing  and  Leaching 
as  Practiced  in  Sweden."  It  would  be  quite  worth  while 
if  Mr.  Ramen  could  be  induced  to  write  an  article  for 
the  Journal  giving  in  full  the  results  of  his  investiga- 
tions on  the  theory  of  chloridizing  roasting.  The  ex- 
tracts in  the  article  state  "The  process,  in  my  opinion, 
depends  principally  upon  gas  reactions.  ...  It 
has  been  proved  with  a  certainty  that  the  mass  acts  as 
a  contact  substance.  .  .  ."  It  is  interesting  to 
note  that  this  is  borne  out  by  the  fact  that  the  best 
temperature  for  the  process  is  close  to  the  temperature 
found  best  in  practice  for  making  sulphuric  acid  by  the 
contact  method.  This  fact  is  also  true  for  sulphatizing 
roasting,  so  that  it  seems  probable  that  the  direct  con- 
version (equation  5)  as  given,  RS  -\-  0,  =  RSO,  does 
not  take  place  to  any  considerable  extent. 

Some  of  the  mechanical  details  spoken  of  in  Mr.  Ost- 
raan's  article  are  different  from  practice  in  this  country, 
and  would  appear  to  have  advantages,  particularly  the 
method  of  precipitation.  In  addition  to  those  mentioned 
by  the  author,  it  would  seem  that  a  properly  designed 
drum  precipitator  would  be  much  less  expensive  to  in- 
stall and  operate  than  a  tank  system,  due  not  only  to 
reduction  in  labor  but  also  to  increased  speed  of  pre- 
cipitation and  consequent  larger  capacity. 

It  would  have  been  interesting  to  have  a  comparison 
in  some  detail  as  to  cost  and  other  factors  of  the  method 
of  briqueting  and  burning  as  against  sintering. 

No  mention  is  made  of  how  the  cement  copper  pro- 
duced is  treated.  In  this  country  cement  copper  from 
chloridizing  plants  is  not  looked  on  with  enthusiasm  by 
the  refiners,  and  is  not  so  readily  salable  nor  at  so  good 
a  price  as  other  forms  of  copper.  A  suitable  method 
for  treating  cement  copper  in  considerable  amounts  is  an 
important  practical  problem  at  present  unsolved  in  this 
country,  and  it  would  be  interesting  to  know  if  the 
methods  used  for  this  purpose  in  the  installations  de- 
scribed differ  materially  from  those  in  use  here. 

Los  Angeles,  Cal.  G.  D.  Van  Arsdale. 

Answering  Mr.  Van  Arsdale's  letter: 

1.  We  beg  to  refer  to  the  article  written  by  Prof.  P. 
Klason  which  appeared  in  the  Mining  Magazine,  Decem- 
ber, 1918,  and  which  goes  at  length  into  the  theory  of 
chloridizing  roasting. 

2.  Sintering  of  the  purple  ores  has  been  done,  and 
this  process  has  worked  out  very  well.  I  am,  however, 
unaware  of  the  difference  in  cost  between  such  sinter- 
ing, and  briqueting  and  burning. 

3.  Treatment  of  cement  copper.  As  practiced  in 
Sweden,  the  cement  coper  is  smelted  and  refined  in  a 
common  refining  furnace  and  the  final  refining  is  car- 
ried out  by  the  Sundberg  process.  This  consists  in 
blowing  soda  ash,  plus  pulverized  charcoal,  into  the  mol- 
ten bath  at  the  moment  it  begins  to  "throw  the  worm." 
The  alkali  combines  with  the  impurities  pre.sent  and 
rises  to  the  surface  as  slag,  which  is  rabbled  off.  This 
refining  process,  however,  would  not  apply  for  any 
cement  copper  containing  precious  metals. 

Electrolysis  of  the  copper  .solutions  has  been  tried, 
but  with  no  marked  success.  There  is  no  doubt  that  if 
a  suitable  electrolytic  process  can  be  developed,  it  will 
be  readily  taken  up  by  the  European  works,  as  they 
have  trouble  in  getting  a  fair  return  on  all  such  cement 
copper  which  contains  gold  and  silver. 


Some  of  the  cement  copper  produced  these  analyses: 

Cu  65  per  cent    ("1 0.8  per  cent 

Pe.  Zn,  etc 5  to  8  per  cent    <) 5  to  7  per  cent 

Ab  120  oz.       HoO 10  percent 

Nuj.SOi.lOH.O 15  percent 

It  is  obvious  that  this  cement  copper  can  be  handled 
by  electrolytic  plants  only  and  will  be  heavily  penalized. 
It  may  be  possible,  however,  to  convert  it  abroad 
into  blister  copper  and  sell  it  as  such.  If  the  cost  of 
such  converting  would  be  less  than  or  equal  to  the  pen- 
alty applying  to  the  crude  cement  copper,  it  would  be 
an  advantage,  as  the  saving  in  freight  on  the  blister 
copper  would  be  considerable.  H.  A.  De  Fries, 

Consulting  Engineer  to  Hamilton 
New  York,  N.  Y.  &  Hansell,  Inc. 


Costs  at  Las  Dos  Estrellas  Mill 

"Side  Lights  on  the  Cyanide  Process,"  by  Alfred 
James,  in  the  Engineering  and  Mining  Journal  of  Jan. 
15,  1921,  contains  a  paragraph  dealing  with  present-day 
milling  costs  at  Dos  Estrellas,  Mexico.  The  paragraph 
states  that  the  total  cost  during  1919  averaged  3.20 
pesos  per  dry  metric  ton,  but  the  items  composing  said 
paragraph  add  up  to  but  2.646  pesos.  Obviously  some 
additional  information  must  be  forthcoming  to  give  the 
statement  its  due  importance,  and  I  take  pleasure  in 
furnishing  a  complete  cost  .sheet  showing  itemized  costs 
in  the  Dos  Estrellas  mill  during  1919  and  1920. 
Year  1919. 

Amount  of  ore  treated,  361,878  dry  metric  tons. 

Total  milling  and  treatment  costs,  3.203  pesos  per  ton. 
Year  1920. 

Amount  of  ore  treated,  366,821  dry  metric  tons. 

Total  milling  and  treatment  costs,  3.0506  pesos  per  ton. 

During  October,  1920,  operations  in  the  mill  were 
suspended  for  twenty-five  days  owing  to  labor  troubles. 

A  perusal  of  the  accompanying  statement  and  com- 
parison with  the  incomplete  figures  given  in  Mr.  James' 
article  will  be  interesting.  The  economy  effected  by 
zinc  dust  plus  Crowe  vacuum  over  zinc  thread  will  be 
seen  to  amount  to  29  centavos  per  ton  during  1919  and 
somewhat  in  excess  of  this  during  1920,  but  lower  first 
cost  of  zinc  is  of  course  responsible  for  a  small  pro- 
portion of  the  reduced  co.sts.       T.  Skewes  Saunders. 

Minera  de  Dos  Estrellas,  Michiacan,  Mexico. 

COMPANIA  MINERA  "LAS  DOS  ESTRELLAS,"  S.  A. 

Comparison  of  Milling  and  C'yaniding  Coats  for  the  Years  1919  and  1920 

. —  Costs  per  Ton—. 

Milling  department:                                                                    1919  1920 

Superintendent $0.0313  $0,0340 

nnndlM.K  ore  in  bins 01 59  .  0377 

Gyrntorv  ernshcrs 0670  0520 

Conveyor  belts 06 1 3  0558 

Automatic  sampling  and  weighing 0057  • "' ; ; 

Batteries 2814  .2781 

Tube  mills 5987  2829 

Cla^itiers 0839  .1043 

llai.dliiiK  of  tube-mill  rock 0208  .0170 

Cori-*(T\;itioii  :iinl  innovations  to  plant  and  buildings 0229  ,0043 

Sampling  and  Hs^iiyin;, 01 29  ,  0303 

Su'i..t11!''''!!^  '"'■'■'''"''"''  ' 031 1  •  ("48 

■r|,„v„,„,,    ,ii,„-,)'  0170  .0144 

wi,; 1301  ,0903 

HuM:, .IK  "(  ■<lin.es 0587  .0557 

Ilandlii.K  of  solutions 0684  .0721 

llancllingof  water(purcha9odfromttnadincontoompBny). .        .  1496  .  1462 

Fili^lJsTHuttcrs)  .■;::;::: : :;.'.'.'.'.'.'.'.'.".'.v.'.v.'.'.: ::::::::    :  1 570      : 1 87o 

Precipitation: 
•lanviary  to  .July.  1919,  with  Bino  thread:    220,-1 

150  tons  at  0.46  centavos  per  ton I 

\nKUsl  tr>  December,  1919,  with  sine  dust  and  j  Average  3441  1417 

Crowe  vacuum:     146,671  tons  at  0. 1 7  contu-  I 

S.r.iiinr  '"" '.v.'.'.'.'.'.'.'.'.'.'.'.'.'. 087'l  0982 

Mi.ii.tcuince  of  solutionri 7956  7619 

|,;,l„,,  l„„.„t„l  work 0122  ,  0244 

I  oiiHirvalioji  of  buililingn,  tanka,  and  innovationa 0795  .0495 

.SnnipliiiK  iiii'l  assaying 0233  -S??? 

Uecupcati..,,  plant •  ■  ■  •  .014 

<  oncuntration _lli  _         li__ 

Total »3. 2031         $3 , 0506 


April  2,  1921 
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The  Construction  and  Operation  of  a  Cyanide 
Plant  in  Ecuador 

Mill  of  About  280  Tons'  Daily  Capacity,  Treating  Ore  and  Tailings  From 
The  Zaruma  Mines,  Includes  Stamps  and  Tube  Mills,  Dorr  Classifiers  and 
Tanks,  Butters  Filters,  Merrill  Apparatus,  and  Crowe  Vacuum  Equipment 

By  Paul  C.  Schraps* 

Written  for  Engineering  and  Mining  Jomual 


THE  ZARUMA  MINES  of  the  South  American  De- 
velopment Co.  are  situated  in  the  district  of 
Zaruma,  Province  of  El  Oro,  Ecuador,  about  forty- 
six  miles  by  mule  trail  from  the  river  port  of  Santa 
Rosa,  which,  in  turn,  is  fifteen  miles  by  launch  or  river 
steamer  from  the  Pacific  port  of  Puerto  Bolivar. 

The  veins  carry  gold  and  silver  in  the  proportion,  at 
present,  of  about  1  to  3.75  by  weight.  The  higher  re- 
covery obtained  on  the  gold,  however,  leaves  the  silver 
relatively  unimportant,  and  operations  are  conducted 
on  a  gold  basis.  The  largest  and  most  important  ore- 
bodies  are  situated  in  a  main  north-and-south  fissure 
system.  Smaller  veins  connecting  at  sharp  angles  with 
this  fissure  system  also  carry  ore.  The  orebodies  in  the 
main  fissuring  have  a  gangue  of  quartz  and  calcite,  with 
some  countn.'  rock  and  only  a  small  percentage  of  sul- 
phides. 

The  ore  from  the  branch  veins  has  a  quartz  and 
countiy-rock  gangue  with  little  or  no  calcite,  and  car- 
ries a  high  proportion  of  pyrite,  chalcopyrite,  sphalerite, 
and  galena.  Both  classes  of  ore  carry  tetrahedrite,  with 
which  the  gold  and  more  especially  the  silver  are  closely 
associated  The  ore  from  the  main  fissuring  is  much 
more  amenable  to  treatment,  but  the  presence  of  the 
calcite  renders  it  more  difficult  to  settle  after  fine  grind- 
ing. Previously  the  mine  produced  a  higher  percentage 
of  the  baser  ore  than  it  does  at  present. 

Remote  Location  Involves  Transportation 

DlFFICin^TIES 

One  of  the  principal  problems  met  in  operating  the 
mine  is  the  inadequate  and  expensive  means  of  trans- 
portation available.  Most  of  the  supplies,  with  the  ex- 
ception of  timber,  are  purchased  outside  of  Ecuador  and 
delivered  by  ocean  steamer  to  the  ports  of  Guayaquil  and 
Puerto  Bolivar.  Thence  they  are  transported  in  small 
craft  to  the  river  port  of  Santa  Rosa,  whence  they  are 
packed  into  the  property  on  mules  or  by  men.  As  pre- 
viously stated,  the  mule  trail  is  forty-six  miles  long  and 
crosses  a  divide  at  6,500  ft.  The  elevation  of  the  mine 
is  about  2,000  ft.  Previously  this  trail  in  the  rffiny 
season  became  almost  impassable.  In  the  last  few  years 
extensive  cobblestone  paving  has  transformed  it  into 
a  reasonably  good  all-year-round  trail. 

The  net  effect  of  the  diflicuit  trmisportation  is  to  in- 
crease the  cost  of  nil  construction  and  the  cost  of  9U|>- 
plies  for  operation.  Furthermore,  the  necessity  of  sec- 
tionalizing  all  machinery  to  the  lowest  possible  weight 
limit  increases  its  cost  and  reduces  its  strength. 

Previous  to  the  spring  of  101 '.I  the  ore  was  treated  by 
a  combination  of  amalgamating  and  cyamide  leaching. 

•Mr.  Srliriiim'  iirliclnnl  iiiiiiiiiiirrl|>l  rontJilnrd  murh  n<lilllli>nnl 
mnttiT  whli-h  wr  wi>ri>  ronuM'lliKl  to  omit  owlnr  to  llmltntlonn  of 
npnii-.  ThU  lnrliirl<'<t  (l<<tnlli>  of  pxcnvnllon  nnd  roncri'i|n«.  rniivl 
nnil  ■llmf  InllliiK  Iriinnportnllon.  nncl  i-onntriictlon  rontn 


The  mine  product  was  crushed  through  30  mesh  and 
passed  over  amalgamating  plates  on  which  about  half 
of  the  gold  was  retained.  During  1917  and  1918,  when 
the  ore  was  of  unusually  good  grade,  the  recovery  on 
the  plates  was  a  little  under  55  per  cent.  The  tailings 
from  the  plates  were  sluiced  to  masonrj'  tanks,  where, 
by  means  of  a  gooseneck,  a  rough  classification  into  sand 
and  slimes  was  made.  The  sands,  which  constituted 
about  75  per  cent  of  the  stamp-mill  tailings,  were 
leached  with  cyanide  solution,  and  a  further  recovery 
was  obtained  of  nearly  25  per  cent  of  the  original  con- 
tents of  the  entire  tonnage. 


•  ;i;m:i^.\i.  \ii:\\ 


>|-   I'l.ANT  BEFORE   CCMI'LETION 


Including  the  extraction  by  cyanide,  the  total  recorded 
gold  recovery  during  1917  and  1918  was  just  under 
80  per  cent.  These  recoveries,  however,  srre  based  on 
assays  of  tailings  and  product  shipped  and  take  no 
account  of  loss  and  theft.  The  absolute  recovery  prob- 
ably was  not  much  more  than  75  per  cent,  even  during 
these  periods  of  extraction  of  high-grade  ore. 

During  recent  years  the  leached  sands  have  been 
stored.  The  gold  and  silver  are  not  evenly  distributed 
through  the  storage  dump,  a  considerable  concentration 
having  taken  place  near  the  discharge  of  the  pump  which 
was  used  to  elevate  them.  Their  value  at  this  point  is 
about  $5  gold,  whereas  at  the  extreme  margin  of  the 
dump  it  is  only  about  $1.25.  The  slime,  so-cjrlled.  from 
the  gooseneck  overtlows  was  sluiced  and  stored  below 
the  sand  dump.  It  consisted  chiefly  of  true  slime,  but 
contained,  also,  a  fair  proportion  of  very  fine  sand. 
The  storage  of  this  material  was  begun  before  the 
storage  of  the  sand.  The  average  value  of  the  slime 
treated  to  date  in  the  new  plant  is  $4.72  gold  and  $2.06 
silver.  Concentration  also  took  place  to  some  extent  in 
the  storage  of  this  material,  hut  le.>«s  markedly  than  in 
the  storage  of  the  sand. 


580 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  14 


The  problem  of  erecting  a  more  modern  and  efficient 
plant  was  studied  for  a  number  of  years,  and  various 
experiments  were  conducted  to  obtain  data  on  settling, 
concentration,  extraction,  and  complementary  opera- 
tions. The  operators  desired  to  treat  a  larger  tonnage 
and  to  obtain  a  higher  recovery,  and  at  the  same  time, 
by  eliminating  amalgamation,  to  reduce  the  loss  by 
theft.  A  thorough  study  indicated  that  the  new  instal- 
lation should  be  based  on  the  Dorr  counter-current 
decantation  system,  and  the  Dorr  Company,  in  1915,  was 
appointed  consulting  engineers. 

Outline  of  Design  of  New  Plant 

The  plant  as  designed  included  the  use  of  the  old 
stamp-mill  crushing  equipment,  i.e.,  crushers,  bins, 
grizzlies,  batteries,  and  the  like ;  the  alternative  of  using 
or  discarding  the  amalgamating  plates;  regrinding  in 
three  tube  mills  after  classification  in  closed  circuit  with 
three  Dorr  classifiers;  thickening  in  one  12  x  39-ft. 
Dorr  thickener;  agitating  in  four  12  x  284-ft.  Dorr 
agitators;  decanting  in  five  more  Dorr  thickeners; 
clarifying,  and  precipitation  by  the  Merrill  zinc-dust 
method  and  Crowe  vacuum  apparatus.  In  addition, 
sand-  and  slime-handling  plants  were  designed  and  built 
locally.  A  further  addition  was  a  rectangular  masonry 
sump  constructed  below  the  last  tank,  at  the  edge  of  the 
river.  The  original  design  called  for  a  steel-frame 
building  covering  the  entire  new  plant.  Because  of 
freight  congestion  on  the  trail  this  is  still  stored  at  the 
coast.  It  will  facilitate  operations  when  finally  erected. 
The  u.se  of  amalgamating  plates  has  been  discontinued 
entirely. 

The  unsuitability  of  local  lumber  led  to  the  decision 
to  use  steel  superstructures  on  all  the  tanks  and  to 
build  the  tanks  themselves  out  of  reinforced  concrete. 
Concrete  floors  have  also  been  laid  throughout  the  plant, 
so  that  all  solution  which  may  leak  or  splash  is  drained 
either  into  wells  or  into  a  catch-all  sump  at  the  bottom 
of  the  plant. 

About  the  only  available  location  for  the  new  treat- 
ment plant  was  between  the  old  stamp  mill  and  the 
Amarillo  River,  a  small  but  rapid  stream  flowing  by 

TABLE  I.    REINFORCEMENT  REQUIRED  FOR  ONE 
THICKENER  TANK 

Lin. Ft.  Pounds 

Wall,  vertical  barn,  i-in.  twifcted 2.640  1 ,262 

Wall,  horizontal  bar»,  j-in.  twisted 3.450  1,649 

Floor,  bars,  I-in.  twinted 9,445  4,515 

Wall,  horiiontal  bars,  J-in.  twisted 1,830  388 

No.  5  triangular  mcJih  fabric  (sq.ft.  1,313) 442 

No.  7  triangular  mceh  fabric  (sq.ft.  1,800) 378 

Total 8,634 

Tons 4.317 

Contractprice  for  placing  reinforcement  for  one  tank  was    110  00  sucres 
The  bars  were  delivered  rolled  up,  for  mule-back  trans- 
portation.   For  straightening  them  contract  was  as  follows; 
Each  lO-ft.  X  i-in.  twisted  bar 0  022  sucrcs 

the  property.  The  mortars  of  the  batteries  are  about 
50  ft.  above  the  level  of  this  river,  giving  a  drop  ample 
for  all  gravity  flow  required.  A  power  canal,  however, 
was  situated  near  the  mill,  between  it  and  the  river. 
This  canal  had  to  be  maintained,  as  its  water  furnished 
the  motive  power  for  the  mine  compressors.  It  also 
had  to  be  reconstructed  in  a  more  substantial  form 
before  even  the  excavation  for  the  tanks  could  be  begun. 
This  caused  a  delay  of  several  months  in  beginning 
construction  operations  on  the  plant  proper.  The  re- 
constructed power  canal  was  so  placed  that  the  tube 
mills  and  classifiers  could  be  .set  between  it  and  the 
batteries.  The  rest  of  the  plant  was  set  below  the  canal. 
Shipments  of  machinery  began  to  arrive  in  Ecuador 
in  the  winter  of  1915-16.    The  plant  was  put  into  opera- 


tion in  April,  1919.  The  long  period  of  construction 
was  due  chiefly  to  the  inadequate  system  of  transporta- 
tion from  the  coast,  complicated  by  two  very  bad  rainy 
seasons,  in  part  to  the  naturally  dilatory  spirit  of  the 
country,  and,  finally,  to  the  delay  involved  in  awaiting 
construction  of  the  concrete  power-canal. 

Details  of  Concrete  Tank  Construction 

The  method  of  making  the  concrete  tanks  will  be  of 
interest  to  many.  Inasmuch  as  there  were  to  be  six 
thickener  tanks,  all  of  one  size,  and  four  agitators,  also 
all  of  one  size,  wooden  forms  were  made  in  sections  for 
each  size  of  tank,  so  that  they  might  be  used  over  again. 
The  outside  forms  were  continuous  for  the  full  height 
of  the  tank ;  the  inside  forms  consisted  of  sections  ex- 
tending for  a  little  over  half  the  height  of  the  tank. 
The  cycle  of  tank  construction  consisted  in  standing, 
centering,  and  placing  the  wall  forms,  placing  the  wall 
and  floor  reinforcement,  pouring  the  bulk  of  the  floor 
and  the  lower  half  of  the  walls,  raising  the  inside  wall 
forms  after  twenty-four  hours,  pouring  the  upper  half 
of  the  walls,  and  completing  the  pouring  of  the  floor. 
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FIG.  1.     reinforcement  DETAILS.     39-FT.  CONCRETE 

decanter  tank 

vertical  Bars:     8  in.  c.c.   2  bars  tied  5  ft.  plus  10  ft.    =    15  ft. 

Floor  Bars;     4  in,  c.c,  two  layers. 

Horizontal  Bars :      i-ln.  and  }-ln.  bars  placed  in  wall  spirally. 

No.  5  Triangle  Mesh  Reinforcement ;  Tie  to  vertical  bars.  Heavy 
wires  placed  horizontally.  Each  width  of  wire  placed  as  a 
continuous  piece.     Place  three  rows.     Overlap,  4   in. 

No.  7  TrIanKle  Mesh  Reinforcement  :  Long  wires  placed  vertically 
and   tied  to  horizontal  bars. 

The  arrangement  of  the  reinforcement  for  a  thickener 
is  shown  in  Fig.  1.  For  the  walls  it  consisted  of  2-in. 
twisted  bars  10  ft.  long,  set  vertically  on  8-in.  centers, 
2i  in.  from  the  inside  forms,  with  2  ft.  of  each  bar 
turned  into  the  floor  of  the  tank  5  in.  below  the  floor 
line.  To  each  of  these  bars  was  tied  a  5-ft.  length  of 
M-in.  bar,  with  a  lap  of  12  in.  reaching  to  within  8  in. 
of  the  top  of  the  tank.  No.  5  triangular  mesh  fabric 
was  then  tied  to  the  vertical  bars,  .so  that  the  heavy 
wire  lay  circumferentially  around  the  tank.  A  lap  of 
4  in,  was  used  in  connecting  this  mesh  material,  which 
had  a  total  height  of  9  ft.  Twisted  bars  of  il-in  and 
i-in.  section  were  then  placed  horizontally,  as  shown. 
Each  of  these  had  a  hook  in  the  end,  and  these  and  all 
bars  were  joined  by  connecting  all  these  hooks  so  as  to 
make  the  horizontal  reinforcement  as  continuous  as 
possible.    To  the  outside  of  the  horizontal  bars  was  tied 
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FuK-u^  KtAUY  FOR  POURING  CONCRETE 

No.  7  triangular  mesh  with  the  heavy  wire  standing 
vertically.  ^ 

The  i-in.  twisted  bars  for  the  floors  were  placed  on 
4-,n.  centers  in  two  layers  at  right  angles  to  each  other 
and  5  in.  below  the  finished  floor  line.  Two  feet  of  each 
bar  was  turned  up  into  the  walls  outside  of  all  other 
reinforcement.  No.  18  annealed  wire  was  used  for  tving 
the  reinforcement. 

The  only  difference  between  the  agitators  and  the 
thickeners  consisted  in  a  smaller  quantity  of  reinforce- 
ment used  in  the  former. 

Joints  and  Finishing  Required  Careful  Work 
Considerable  care  was  necessary  to  make  a  tight  joint 
between  the  lower  and  upper  halves  of  the  walls  This 
w-^a.<=  done  by  removing  from  the  top  of  the  lower  half  of 
the  fir.<t-poured  section  all  the  surface  concrete  that 
contained  laitance  and  then  cutting  a  groove  in  the 
center  of  the  wall  3  in.  wide  and  3  in.  deep.  Curved 
form.«  were  used  to  make  a  bevel  joint  between  the  bot- 
toms of  the  walls  and  the  floor.  The  walls  were  10  in 
thick  at  the  top  of  this  curve,  and  were  battered  on  the 
outside  to  give  a  thickness  of  6  in.  at  the  top. 

In  the  pouring  of  the  8-in.  floors  onlv  the  lower  6  in 
wa..  poured  at  first  and  the  last  2  in.  was  applied  after 
the  walls  were  completed.  This  arrangement  permitted 
finishing  the  floors  with  a  .skin  surface  at  the  same  time 
that  the  la.st  2  in.  was  poured,  which  was  cheaper  than 
pouring  the  floors  originally  to  their  proper  thickness 
and  finishing  off  with  cement  mortar. 

The  large  quantity  of  reinforcement  in  the  walls 
rendered  tamping  exceedingly  difficult,  and  in  conse- 
quence the  lower  halves  of  the  walls  on  the  outside 
which  were  the  most  difficult  to  reach  with  the  tamping 
bars,  showed  voids  when  the  forms  were  removed.  These 
had  ;.  depth  of  about  2*  in.  extending  to  the  reinforce- 
ment from  the  outside  wall.  They  were  patched,  and 
navr  cau.sed  no  trouble. 

To  have  the  tank  wall.s  as  impervious  as  [xw.sible  verv 
tine  sand  screened  from  the  mine  material  was  u.sed  to 
make  a  rich  cement  mortar,  which  was  applied  with  a 
brush  to  the  walls  as  rapidly  as  possible  after  the  forms 
were  removed.  If  the  forms  are  removed  within  twenty- 
four  hours,  and  this  paint,  made  up  in  small  amounts  is 
ap|.li.(l  promptly,  it  will  .set  with  the  rest  „f  the  con- 
rrHr  and  constitute  a  relatively  impervious  skin  surface 
Ih..  apphcalir.ii  of  a  mortar  paint  after  the  roncrete  ha. 
'hor<.ughly  dried  showed  absr.lulely  no  beneficial  results 
iMt  holes  were  left  in  the  wall.,  for  the  overflow 
launder  and  the  tray  supports.  Although  the  trav  bolts 
were  specified  for  .J-in.  centers,  they  were  put"  in  on 
I -in.  centers,  and  have  proved  Katisfactory. 


The  units  in  the  new  plant  as  operating,  apart  from 
the  sand  and  slime  transportation  systems,  are  as  fol- 
lows: 

1.  Four  10  X  7-in.  Fraser  &  Chalmers  sectionalized 
Blake  type  crushers. 

2.  Eight  batteries  of  five  900-lb.  stamps  each;  each 
battery  separately  driven;  normal  drop  of  stamps,  92 
to  100  per  minute ;  height  of  drop,  6i  in. ;  screen,  4  mesh. 

3.  Three  6  x  14-ft.  Allis-Chalmers  tube  mills  with 
Tonopah  liners,  driven  at  28  to  30  r.p.m.  through 
herringbone  pinions  on  a  line  shaft  on  which  are  set 
two  48-in.  double-nozzle  pelton  wheels;  each  mill  sepa- 
rately clutched. 

4.  Three  20-ft.  duplex  Dorr  classifiers  driven  from 
tube-mill  line  shaft  through  countershafting. 

5.  One  39  x  12-ft.  Dorr  thickener  with  one  open-type 
tray  driven  by  a  2-hp.  motor. 

6.  Four  28i  x  12-ft.  Dorr  agitators;  three  driven  bv 
2-hp.  motors ;  one  by  a  3-hp.  motor,  which  also  operates 
a  Gould  duplex  diaphragm  pump  drawing  from  the 
thickener. 

7.  One  9  x  6-in.  belt-driven  Ingersoll-Rand  class  ER-1 
compressor  driven  by  a  15-hp.  motor  furnishing  120 
cu.ft.  of  free  air  per  minute  to  the  agitators  at  25  lb. 
pressure. 

8.  Five  decanting  tanks  identical  with  the  thickener 
each  driven  by  a  2-hp.  motor  and  equipped  with  a  Gould 
duplex  diaphragm  pump,  except  that  for  the  last  two 
tanks  a  quadruplex  pump  is  used  and  the  motor  on  the 
next  to  the  last.  No.  5,  is  3  hp. 

9.  Clarifying  equipment  consisting  of  thirty-eight 
5  x  8-ft.  Butters  filter  leaves  set  in  a  cylindrical  con- 
crete tank  14  ft.  in  diameter  by  9  ft.  6  in.  deep,  con- 
nected through  a  header  to  two  8  x  6-in.  Gould  Chal- 
lenge double-acting  piston  pumps;  each  pump  actuated 
by  a  3-hp.  motor  through  double  reduction  gearing. 

10.  Precipitation  equipment  consisting  of  a  cylindri- 
cal concrete  gold  tank  14  ft.  in  diameter  bv  5  ft  5  in 
deep;  three  36-in.  frame  Merrill  presses"  holding  7'-' 
frames;  one  6  x  7-in.  Aldrich  triplex  pump  with  capacity 
of  150  gal.  per  minute  against  a  175-ft.  head,  belt-driven 
by  a  10-hp.  motor;  Crowe  vacuum  equipment,  including 
vacuum  receiver  and  a  6  x  3Mn.  Gardiier-Rix  pump- 
Merrill  zinc-dust  feeder;  3-hp.  motor-driven  vacuum 
pump  and  zinc-dust  feeder. 

11.  Refinery  consisting  of  drying  furnace,  briquet 
machine.  No  1  Monarch-Rockwell  melting  furnace,  dust 
flue,  slag  well,  masonry  vault,  and  other  necessary  eouin- 
ment. 

12.  Return-solution  pumps,  handling  .solution  from 
the  first  decanter  following  the  agitators  to  a  concrete 
tank   above   tho  .-tanm   mill     r,-.,„,    „i.i,i^    ..    ;      h->wn   to 
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FIG.   2.     SCALE  PLAN  OF  THE  MILL 


1.  Mill  solution  tank. 

2.  Four  grrizzlics. 

3.  Mill  bins. 

4.  Four  Blake  crushers. 

5.  Accumulated  slime  bin. 

6.  Slime  mixer. 

7.  Eight  Challenge  feeders. 

8.  Forty  stamps. 

9.  Three  tube  mills. 

10.  Three  Dorr  classifiers. 

11.  One  bucket  elevator. 

12.  Accumulated  sand  bins. 

13.  Thickener  No.  1. 

14.  Thickener  No.  1  motor. 

15.  Thickener  No.  1  pumps. 

16.  Agitator  No.  1. 

17.  Agitator  No.  1   motor. 

18.  Cyanide  dl.ssolving  tank. 

19.  Air  receiver. 

20.  Agitator  No.  2. 

21.  Agitator  No.  2  motor. 

22.  Agitator  No.  3. 

23.  Agitator  No.  3  motor. 

24.  Agitator  No.  4. 

2.5.  Agitator  No.   4   motor. 

26.  Thickener  No.   2. 

27.  Thickener  No.  2  motor. 

28.  Thickener  No.  2  pumps. 

29.  Thickener  No.   3. 

30.  Thickener  No.  3  motor. 

31.  Thickener  No.  3  pumps. 

32.  Thickener  No.  4. 

33.  Thickener  No.  4   motor. 

34.  Thickener  No.  4  pumps. 
Zr,.  Thickener  No.  5. 

3B.  Thickener  No.   .';   motor. 


pumps. 


37.  Thickener  No. 

38.  Thickener  No. 

39.  Thickener  No.  6  motor. 

40.  Water  meter. 

41.  Tailing  sampler. 

42.  Tailing  launder. 

43.  Stand  pipe. 

44.  Challenge  solution  pumps  and  motors. 

45.  Centrifugal  solution  pump. 

46.  Centrifugal  solution  pump  booster. 

47.  Clarifying  tank. 

48.  Challenge  vacuum  pumps  and  motors. 
4  9.  Gold  solution  tank. 

50.  Gardner-Rix  vacuum  pump. 

51.  -•   ■ 
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Motor. 

2.  Vacuum  receiver. 

3.  Zinc  focdrr. 
cone. 


Tt  i 
56.    Tl 


Vault, 

Drying  furnace. 

Briquet  press. 

Monarch-Rockwell  furnace. 

Dust  flue. 

Slag  well. 

Sump,  refinery. 

Office  and  laboratory. 

Mill  sump. 

Air  piimp. 

Air  compressor. 

Air  compressor  motor, 

I'ortovelo  power-canal. 

30-ln.  high-pressure  water  pipe. 

19-ft.  retaining  wall. 


battericH,  sand   bin.s,   slime  hin.s,  and   el.sewhere   as   re- 
quired. 

The  original  design  provided  two  Gould  Challenge 
pump.s  identical  with  the  two  used  in  clarifying,  but 
after  a  few  months  of  operation  it  was  found  that  solu- 
tion demand  for  sluicing  sand  and  slime  was  so  high 
as  to  refiuire  additional  pumping  capacity.  Two  5-in. 
centrifugal  pumps,  which  were  on   hand,  were  erected. 


one  for  driving  by  a  25-hp. 
motor  drawing  from  the  first 
decanter,  and  the  other  driven 
from  the  battery  line  shaft, 
taking  the  discharge  from  the 
first  pump  and  lifting  it  to 
the  tank  above  the  mill. 

13.  One  rectangular  ma- 
sonry sump  catching  all  drain- 
age from  floors  and  tunnels, 
from  which  solution  is 
pumped  by  a  duplex  Snow 
steam  pump  to  thickeners  4, 
5  or  6.  Crushers,  sttynps,  tube 
mills,  classifiers,  elevators  and 
one  of  the  return-solution 
centrifugal  pumps  were  driven 
by  the  pelton  wheels,  which 
operate  under  an  average  sta- 
tic head  of  about  155  ft.  Com- 
pressed air  is  used  for  the 
sump  pump.  On  account  of 
power  troubles,  and  for  addi- 
tional capacity,  it  has  also 
been  found  necessary  for  agi- 
tating. The  rest  of  the  plant 
is  operated  by  motors  on 
power  from  the  hydro-electric 
plant.  Interruptions  to  this 
power  required  the  setting  of 
a  55-kw.  generator  for  driving 
from  the  compressor  turbine 
shaft.  The  total  cost  of  con- 
struction was  427,173  sucres 
($1  =  2.05  sucres  normally, 
but  during  the  war  averaged 
2.40  to  2.50).  Of  this  amount 
70  per  cent  went  for  supplies 
and  30  per  cent  for  labor.  As  the 
plant  was  built  for  a  daily  capacity 
of  280  tons,  the  construction  cost 
per  ton  was  1,526  sucres. 

Operation  op  the  New  Plant 

After  the  plant  had  been  thor- 
oughly tried  out  and  was  running 
smoothly  it  was  calculated  that  it 
would  be  possible  and  advisable  to 
treat  about  300  tons  of  material  per 
twenty-four  hours.  This  was  to  be 
made  up  of  150  tons  of  mine  ore,  60 
tons  of  accumulated  sand,  and  90 
tons  of  accumulated  slime,  including 
a  little  fine  sand.  This  tonnage  it 
has  not  been  possible  to  attain  to 
date  for  more  than  twenty-four 
hours'  continuous  run.  The  maxi- 
mum tonnage  put  through  the  mill 
over  a  period  of  thirty  days  was 
8,010.  It  was  found  that  the  sand 
was  exceedingly  hard  to  grind  and  the  grinding 
capacity  set  a  definite  limit  to  the  tonnage  that  could  be 
treated,  and  inadequate  tninspoitation  system  cut  down 
this  tonnage  somewhat  furthei'.  The  slime. needs  prac- 
tically no  grinding,  and  is  liaiited  only  by  the  .settling 
capacity  of  the  plant,  but  at  the  end  of  the  period 
covered  by  this  report  it  became  evident  that  seventy- 
five  tons  of  this  material  was  all  that  could  be  handled. 


I  ting  presses. 


April  2,  1921 


Engineering    and    Mining    Journal 


583 


Fig.  2  gives  a  scale  plan  of  the  plant,  which  answers 
as  a  flow  sheet. 

With  all  crushers  and  starmps  running,  almost  200 
tojis  of  mine  rock  per  twenty-four  hours  can  be  deliv- 
ered to  the  classifiers.  At  times,  however,  due  to  various 
causes,  it  has  been  possible  to  drop  only  twenty-five 
stamps,  and  in  such  circumstances  the  crusher  jaws 
have  been  closed  down  so  as  to  relieve  the  work  on  the 
batteries.  The  crusher  jaws  are  set  normally  at  1*  in. 
The  grizzlies  are  spaced  2i  in.,  and  possibly  these,  when 
required,  will  be  set  closer  together,  thus  throwing  more 
work  on  the  crushers  and  less  on  the  stamps. 

Stamping  is  carried  on  in  a  solution  carrying  ap- 
proximately 0.7  lb.  of  NaCN  per  ton.  At  present  a 
4-mesh  screen  with  0.178-in.  opening  and  0.072-in.  wire 
is  used  on  the  mortars.  It  is  planned  to  try  some  3-mesh 
screening  in  the  near  future.  With  the  4-mesh  screen 
the  stamp  duty  averages  about  4.9  tons  per  day,  but 
varies  with  the  number  of  drops  per  minute,  the  weight 
in  the  stamp  shoes  and  stems,  and  the  care  with  which 
the  height  of  drop  and  the  discharge  are  regulated. 

TABLE  II.    STEEL  CONSU.MPTION  IX  STAMPING 

. — Total  Consumed — ■  Consumption  per  Ton  of  Ore 
Shoes,                      Dies,  .Shoes,  Dies, 

Tons  Stnnipe<i  Lb.  Lb.  Lb.  Lb. 

33,847  9.664  4.130  0  2855  0  1220 

Adamantine  chrome-steel  dies  and  shoes  are  used. 
Table  II  gives  consumption  of  steel  in  shoes  and  dies 
over  a  period  of  ten  months.  Worn  shoes  and  dies  are 
recast  in  the  local  foundry  into  tube-mill  liners.  Locally 
cast  shoes  and  dies  have  been  used  in  times  of  emer- 
gency, but  their  short  life  does  not  justify  their 
adoption  for  routine  operations. 

Classifiers  and  Tube  Mills 

From  the  batteries  the  pulp  flows  to  the  classifiers, 
as  do  the  sand  and  slime  sluiced  from  their  respective 
bins.  The  specific  gravity  of  the  classifier  overflow  is 
maintained  at  approximately  1.1,  or  a  solution  ratio  of 
.5.-5  to  1.  Of  the  classifier  overflow,  80  per  cent  is  minus 
200  mesh.  The  classifiers  work  in  closed  circuit  with 
the  tube  mills.  The  classifier  oversize  flows  to  the 
tube-mill  scoop-box,  and  is  picked  up  by  a  .30-in.  scoop. 

The  feed  to  the  tube  mills  is  diluted  with  mill  solu- 
tion to  a  specific  gravity  of  1.58,  equal  to  about  40  per 
cent  moisture.  In  practice  this  moisture  content  of  the 
mill  feed  varies  as  much  as  5  per  cent  either  way. 
About  18.")  lb.  of  cyanide  is  added  to  the  tube-mill  feed 
daily.  The  launders  to  the  classifiers  from  batteries, 
slime  mixer,  and  sand  elevator  are  so  arranged  that 
any  mill  can  be  run  on  almost  any  comljination  of  bat- 
teries. It  has  been  found  most  satisfactory  to  divide 
the  three  products — i.e.,  battcrj-  crush,  sand,  and  slime — 
etjually  among  the  three  mills,  although  this  division 
is  only  approximate,  as  no  distributer  is  installed. 

Various  kinds  of  rocks  have  been  used  for  tube-mill 
pebbles.  At  the  beginning,  large  chunks  of  hard  (luartz 
were  tried,  but  they  did  not  grind  satisfactorily,  nor  did 
broken  pieces  of  an  extremely  hard  siliceous  rhyolite, 
nor  scrap  iron.  Finally,  river  pebhlfs  wore  adopted  as 
the  most  satisfactory  medium  avail:ilile  at  the  time. 
Those  varj-  greatly  in  hardness,  iiut  it  has  been  found 
impracticable  to  select  only  the  be.-il,  and  about  the  only 
specification  insisted  upon  is  that  they  be  chiefly  of  a 
size  which  can  i)0  fed  through  the  scoop.  Consimiplion 
of  these  pebbles  is  exceedingly  high,  about  110  lb.  per 
ton  of  ore  ground.  Their  co.nt  is  about  5.07  .Mucros  per 
ton,   which,   at    the  current    rate   of  exchange  of  2.1<>, 


corresponds  to  $0,129  per  ton  of  ore  ground.  The  price 
of  these  pebbles  is  rising,  as  they  are  being  packed  from 
greater  distances.  Lumps  of  run-of-mine  ore,  after 
rough  sizing  and  cobbing,  were  tried  for  grinding,  but 
it  was  found  that  the  soft  calcite  wore  so  rapidly  as  to 
render  their  use  impracticable. 

Tests  are  under  way  for  using  the  hard  vein  quartz, 
more  carefully  sized  and  cobbed,  and  also  the  hard 
rhyolite  prepared  similarly.  In  all  probability  one  of 
these  materials  will  be  eventually  adopted  for  grinding. 
Heavj-  freight  charges  make  the  use  of  Danish  pebbles 
or  iron  balls  impracticable. 

Tube-mill  shell  liners,  which  are  of  hard  white  iron, 
have  shown  a  life  of  approximately  eight  months.  The 
river  pebbles  will  not  wedge  in  the  liners,  and  conse- 
quently the  iron  has  to  take  all  the  wear  of  the  charge. 
By  selecting  the  least-worn  sections  in  a  mill  for  relin- 
ing,  it  is  probable  that  the  average  life  of  a  set  of  liners 
can  be  prolonged  to  one  year.  The  end  liners  have 
shown  a  life  of  only  about  four  months.  It  is  planned 
to  make  these  about  twice  as  thick,  so  that  their  life 
will  correspond  more  closely  to  that  of  the  shells. 

Performance  in  the  grinding  is  shown  in  Table  III. 
The  percentage  of  moisture  in  the  classifier  drag  was 
22.12.  Samples  were  taken  from  mill  No.  2  when  mine 
ore,  sand,  and  slime  were  being  fed  to  all  three  mills 
evenly  divided,  and  the  time  for  taking  samples  was 
four  hours.  When  the  last  sample  was  taken  a  higher 
proportion  of  sand  had  been  turned  into  mill  No.  2,  and 
the  rakes  of  the  corresponding  classifier  were  heavily 
loaded. 

TABLE  hi.     screen  ANALYSIS 
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The  drive  of  the  tube  mills  has  not  proved  altogether 
satisfactory.  Flexible  couplings  were  provided  to  re- 
lieve the  herringbone  gears  from  the  effects  of  the  float 
of  the  mill.  Either  the  eccentricity  of  these  or  improper 
setting  of  the  collars  on  the  line  shaft,  or  some  other 
unknown  cause,  broke  three  of  the  concrete  piers  carry- 
ing the  line-shaft  bearing.  The  flexible  couplings  were 
discarded,  and  to  date  no  bad  eff'ects  on  the  herringbone 
gears  have  been  observed.  The  clutches  are  also  a 
source  of  trouble.  When  a  mill  is  thrown  out,  the 
wooden  clutch  blocks  are  not  entirely  disengaged,  and 
ihar  rapidly  unless  a  stream  of  water  is  played  on  them. 

Agitating 

From  the  classifiers  the  overflow  gt>es  to  the  thick- 
oner,  called  Xo.  1.  This  thickener  underflow  is  elevated 
to  agitator  No.  1  by  (lould  diaphragm  pumps,  where  it 
is  diluted  with  mill  solution  to  a  ratio  of  1  to  1.  In 
this  agitator  about  270  lb.  of  NaCN  and  1.000  lb.  of 
l<H-al  lime  are  added  daily.  The  loial  lime  is  quarriwl 
and  burned  near  the  property  and  is  of  extremely  low 
grade,  about  35  per  cent  CaO.  Agitation  continues 
through  the  four  agitators,  and  the  average  time  of 
agitation   is  approximately   fifty   hours.     As  noted,   for 
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the  present  tonnage,  which  is  higher  than  the  design 
called  for,  it  has  been  necessary  to  draw  on  the  mine 
compressors  for  agitating  air.  This  was  secured  by 
running  a  1-in.  air  line  from  the  high-pressure  com- 
pressed-tir  main  leading  to  the  mine. 

Agitator  Troubles  Due  to  Intermittent 
Supply  of  Power 

At  the  beginning  of  operations  some  mechanical  dif- 
ficulties were  experienced  with  the  agitators.  The 
mechanism  was  designed  originally  for  a  10-ft.  tank, 
and  later  the  depth  of  the  tank  was  increased  to  12  ft., 
requiring  the  addition  of  a  2-ft.  section  to  the  elevating 
column.  The  rakes  are  attached  to  this  section,  which 
is  screwed  to  the  bottom  of  the  original  10-ft.  section 
of  the  column.  At  the  time  of  starting  operations 
failures  of  power  were  rather  common  occurrences,  and 
overloads  resulted  in  the  agitators.  The  rakes,  bedded 
in  the  settled  material,  would  stick,  and  the  lower  sec- 
tion of  the  column  turned  on  the  upper  and  vvrrapped 
around  the  top  of  the  column  the  ropes  by  which  the 
rakes  are  suspended.  It  was  difficult  to  find  a  breaking 
pin  of  just  the  right  strength  to  take  care  of  these  over- 
loads. One  of  the  bevel  crown  gears  was  broken  in  this 
way.  After  a  continuous  power  supply  was  provided 
and  the  operators  became  more  familiar  with  the 
machinery  these  difficulties  disappeared,  and  the  four 
agitators  have  been  in  continuous  operation  for  ten 
months  without  repair.  Since  the  time  of  this  installa- 
tion the  Dorr  Company  advises  that  rakes  are  designed 
to  be  pinned  to  the  column,  which  obviates  trouble  such 
as  that  noted. 

Decanting 

The  overflow  from  agitator  No.  4  joins  the  overflow 
from  the  second  decanter,  called  thickener  No.  3,  and 
flows  to  the  first  of  the  series  of  decanter  tanks,  called 
thickener  No.  2.  The  overflow  from  No.  2  is  pumped 
to  the  mill  storage  tank,  as  previously  noted.  Through 
the  series  of  thickeners  Nos.  2,  3,  4,  5,  and  6  the  work 
is  straight  counter-current  decantation.  The  underflow 
from  No.  6  is  discarded  to  the  river.  The  barren  solu- 
tion from  the  presses  is  added  to  No.  4.  Adding  it  to 
No.  5  has  the  effect  of  lowering  the  dissolved  gold  loss 
but  of  increasing  the  mechanical  loss  of  cyanide,  and  it 
has  been  found  that  by  adding  it  to  No.  4  the  commercial 
efficiency  at  present  prices  is  higher. 

Serious  mechanical  troubles  occurred  with  the 
thickener  mechamism  at  the  beginning  of  operations. 
Power  interruptions  caused  overloads,  but  even  while 
the  power  supply  was  steady,  overloads  kept  developing 
suddenly  in  the  whole  series  of  thickeners.  This  is  be- 
lieved to  have  been  caused  by  the  fact  that  the  trays 
were  not  set  up  to  a  perfect  cone,  but  contained  swells 
and  depre.ssions,  and  these  caused  accumulations  of  loose 
material,  which  would  slip  suddenly  and  bury  the  rakes. 
Several  worm  gears  were  broken  in  this  way,  and  on 
one  occasion  the  2-bp.  motor  even  wrenched  the  super- 
structure anchor  bolts  loose  from  the  edge  of  the  tank. 
A  further  cause  of  overloads  was  the  fact  that  the 
.spacer  pipes  between  the  spiders  of  the  upper  and  lower 
rakes  were  not  shipped  with  the  mechanism,  and  their 
absence  was  not  noted  by  the  erectors.  This  allowed  the 
upper-rake  spider  to  slip  on  the  stirring  shaft,  so  that 
the  rakes  caught  on  the  tray.  These  difficulties,  which 
were  not  due  to  inherent  faults  in  the  design  of  the 
equipment,  were  finally  overcome,  and  the  mechanism  has 
been  ruiinirnf  without  accident  for  a  iuiml)cr  of  months. 


Table  IV  gives  theoretical  calculations  for  the  mill 
flow  sheet,  assuming  certain  fixed  conditions. 

TABLE  IV.    THEORETICAL  CALCULATIONS  OF  MILL 
flow  SHEET 
Tonnage: 

1 40  tons  of  mine  rock  at  $7.86  per  ton $  1 ,  1 00 .  40 

60  tons  of  accumulated  sand  at  $4.91  per  ton 294.60 

100  tons  of  accumulated  slime  at  $4.65 465.00 

Total $1,860.00 

50  per  cent  dissolved  in  crushing 930 .  00 

50  per  cent  dissolved  in  agitation 930.00 

BaiTen_  solution  precipitated  to  $0.02  enters  thickener  No.  4;    37.5  per  cent 
moistlire  in  all  thickener  discharge  pulp. 

50  tons  of  water  enters  the  mill  at  the  classifiers. 
130  tons  of  water  enters  the  mill  at  thickener  No.  6. 

Value  of  solution  leaving  decanters  with  a  variable  tonnage  of  solution  precip- 
itated: 

Solution        No.             No.                No.                No.               No.  No. 

Precipitated       12                    3                    4                   5  6 

200         $8.6911     $7.18974       $3.55263       $1    56864       $1.2040  $0.69910 

400           4.6034       3.28300         L 07984           .33163           .25454  .15000 

600           3.103         2.0414             .5058             .1271             .097  .05631 

800           2.338         1.4638             .295               .06841           .0525  .03048 
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FIG.   3.     V.\RT.4TIONS  IN  VALUE  OF  SOLUTION  LEAVING 

THICKENERS 

When  the  solution  in  the  crushing  department  is  kept 
at  0.7  lb.  of  cyanide,  and  that  in  the  agitators  at  1  lb., 
the  cyanide  strength  of  the  solution  overflow  in  the 
thickeners  is  as,  follows : 

1.  0.7  lb.  4.    0.6727  lb. 

2.  0.78358  lb.      5.  0.51632  lb.   . 

3.  0.69464  lb.      6.  0.29980  lb. 


Joio 
^1 


Tons  of   Water 
EFFECT  OF  WATER  ENTERING   MILL 
AT  CLASSIFIERS 


Fig.  3  shows  the  variations  in  the  value  of  the  solu- 
tion leaving  the  thickeners  as  the  value  of  the  ore  and 
other  materials  varies.  Fig.  4  shows  the  value  of  the 
tailing  solution  as  the  amount  of  water  entering  the 
mill  at  the  classifier  varies. 

Table  V  shows  actual  performance  of  the  decanting 
system  over  a  number  of  months.  Dissolved  gold-silver 
loss  is  higher  in  practice  than  the  theoretical,  although 
the  percentage  of  moisture  in  the  thickener  discharge 
is  lower  than   that  used  in   the  calculation.     This  dis- 
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crepancy  is  due  to  the  dissolving  action  that  takes  place 
in  the  decanting.  Mechanical  loss  of  cyanide  is  also 
slightly  higher  than  the  theoretical  figure.  A  value  of 
$1  per  oz.  has  been  used  in  the  silver  calculations. 

Clarifying 

Overflow  from  the  thickener,  No.  1,  flows  to  the  clari- 
fying tank.  Here  the  two  Challenge  pumps  take  out 
about  750  tons  of  solution  per  day  and  deliver  it  to  the 


0.4-0.5  lb.  of  free  cyanide  per  ton  to  secure  satisfactory 
precipitation. 

Table  VII  shows  the  extraction  of  the  gold  in  the 
several  stages  of  beneficiation,  the  total  extraction  of  the 
silver,  and  the  actual  gold  recovery  based  on  product 

TABLE  VI.     PERFORJL^XCE  OF  VACLTJM  APP.tRATUS 


TABLE  v.    VALUES  OF  TAILINGS 


•3         jQ  55 

S                -x  Total  Loss  per  Ton  Dry  Tailings  o 

.Month  Go!d  Silver  Total                Lb. 

May 49.0           $0.26  $0  68  $1.10  $1.78  1.338 

.Tune 41.40  .13  .53  .88             1.41  1.81 

July 42.33  .20  .66  .97             1   63  1.13 

August (a)  (a)  (■)  ()                 (a)  (a) 

September 48.0  .20  .70  1.05             1   75  1.70 

October 42.0  .33  1.27  .80             2.07  1.44 

November 36.75  .12  .72  1.15             1.87  1.29 

December 35.50  .07  .46  1.13             1.59  2.36 

January 34.07  .07  .43  .98             1.41  2.80 

Februarj- 33.59  .05  .52  1. 01              1.53  1.26 

March 34.55  .12  .57  .99             1.56  1.726 

Maximum 49.0  .33  1.27  1.15  2.07  2.80 

Minimum 33.59  .05  .43  .80  1.41  1.13 

(a)  Not  cperating. 

gold  tank.  The  rest  of  the  solution  overflowing  the 
thickener  is  short-circuited  back  to  the  mill  storage 
tank. 

The  clarifying  leaves,  after  a  year's  use,  remain  in 
good  condition  and  should  be  available  for  another  six 
months  or  more.  No  acid  was  used  in  cleaning  them 
for  a  period  of  nine  months,  but  two  leaves  were  re- 
moved from  the  tank  daily  and  were  washed  and 
scrubbed  with  a  stiff  brush.  Solution  from  the  gold 
tank  after  subjection  to  vacuum  in  the  Crowe  apparatus 
flows  to  the  suction  of  the  press  pump.  The  zinc  feeder 
discharges  into  the  de-aerated  solution  in  the  press- 
pump  suction  line  about  3  ft.  from  the  pump.  From  this 
point  to  the  presses  the  distance  is  between  -10  and  45  ft. 

The  screw  type  of  zinc  feeder  has  not  proved  entirely 
satisfactory,  because  the  zinc,  although  put  into  the 
hopper  practically  bone  dry,  absorbs  moisture  in  the 
rainy  season,  forms  a  chimney,  and  thus  gives  an 
irregular  feed,  requiring  constant  attention  as  the 
humidity  varies. 

The  Crowe  eiiuipment  caused  no  trouble  after  it  was 
once  adjusted.  The  excellent  results  from  this  equip- 
ment in  the  saving  of  zinc  are  shown  in  Table  VI.  The 
consumption  of  zinc  shavings  in  the  old  sand-leaching 
plant  was  0.8  lb.  per  ton  of  sand  leached.  It  is  cal- 
culated that  the  vacuum  equipment  reduces  the  cost  for 
merrillite  by  about  $3,800  per  year. 

On  the  Merrill  presses  the  filtering  medium  used  is 
No.  10  duck  covered  with  one  layer  of  sheeting.  The 
presses  are  cleaned  up  once  a  month,  when  the  sheeting 
is  removed  anti  dean  sheeting  put  on  the  frames.  The 
sheeting  is  washed  thoroughly  ami  used  four  or  five 
times  before  being  burned.  The  duck  lasts  about  six 
months.  Operation  of  the  i)re8Hes  has  been  entirely 
Hatisfactory.  although  preliminary  test  with  one  press 
on  solution  from  the  old  sand-leaching  plant  had  proved 
unaatisfactory,  because  precipitate,  probably  carbonate, 
formed  on  the  sheeting,  and  it  was  impossible  to  run  a 
press  for  more  than  three  or  four  da.vs,  even  when  no 
zinc  du.st  was  added.  In  the  new  plant  this  carbonate 
preciiiitation  has  been  eliminated.  It  has  been  found 
that    the    gold    Holntion    nuiHt    c-nny    a    minimum    of 
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0.4405 

0.1539 
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0.2640 
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I920(a>      Yes 
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0.0920 

0.305 
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April, 

0.206 

0.0770 

0.239 

2.12 

May. 

1920(1)      Yes 

0.235 

0.0890 

0.248 

2.12 

(d)  During  March  precipitating  trouble  developed  due  to  low  cyanide  content 
of  gold  solution. 

(6)  Precipitate  for  May  contained  21.71  per  cent  copper:  351.46  lb.  precipitated 
during  the  month. 


TABLE  VII.     EXTRACTION 


In 


Crushing, 
Month  per  Cent 

November 46.47 

December 55.04 

January 56.69 

February 27.84 

March 23.86 


Gold  Extraction 
In 


.\gitation.     Decanting 
per  Cent        per  Cent 


46.59 
37.15 
32.51 
56.29 
65.48 


November. 
December.  , 
January'.  . . 
Fcbruarj' . . 
March. 


Maximum  gold  recovery,  June,  1919. 


Total, 
per  Cent 
93  06 
95  59 
95.07 
92.96 
93.60 

Silver  Extraction 
32.29 
41.07 
43.32 
33  83 
35.63 


3  40 
5.88 
8.83 
4.26 


Consumption 

Cyanide 

per  Ton 

of  Ore.  Lb. 

I   29 

2.36 


2.80 
1.26 
1  73 

Gold  Recovery 
91.97 
94  80 
94  09 
92  22 
91  91 
97.52 

shipped  and  assay  of  the  tailings.  The  silver  extraction 
is  extremely  low.  The  ore  is  kno\\-n  to  contain  tetra- 
hedrite,  which  is  not  easily  amenable  to  cyanidation,  and 
the  silver  is  contained  largely  in  this  mineral.    Further- 

TABLE  VIII.    OPEIWTING  COSTS 

Co«ta  are  all  given  in  sucres  and  areaverages  over  a  period  of  five  months,  Decem- 
ber, 1919,  to. April,  1920,  during  which  time  the  following  tonnages  were  treated: 

Tons 

Mine  ore  .stamped 21,21 1 

Accumulated  sand  and  slag 8,027 

.\ceumulated  slime *8.521 


Total 

Total  tons  tube  milled  (ore,  sand,  alag  and  oversiie  slime) . 


Department 

Vusliing  and  stamping 

Irindinit  and  clrw«ifj-ing.  . . 
)cr:tiuinc  and  thickening. 
Ritatinn 


Hot' 


ipilation 

M}ttition  pumps. 


Supplies  Labor 
8.855  59  6.837  06 
11.565  17  7.917  25 
1,6t.l  24  3.687  42 
630.25  1.816  23 
479.07  1.969.09 
5.17P.68  1.210  80 
2,130  59  1,391.52 
281.38 


ToUl 
15.692  65 
19.482  42 
5,348  66 
2.446  48 
2.448  16 
6.389  48 
3.522  11 
281   38 


Preparing  precipitates  for  shipment.  . 

IneidrntaU  itools.  hardware,  pipe  and 
fitting^.  lumber,  office  and  labora- 
tory, extraordinary  structural  re- 
pairs, extrnordinan,'  machinery  re- 
pairs, cement,  paint,  carbide  and 
othcraiipplira,  toolroom  boy) 

Total  less  chemicals 34,497   17  25,917  90   60,415  07 

Chemicals: 

(>unid« 63.799  74     6), 799  74 


Cost  per 
Ton  of 
Tailings 
0  41560 
0.51597 
0  14165 
0  06479 
0  06483 
0  16122 
0  09)28 
0  00745 


3.996  58       807   15      4.803  73     0  12722 


1   68966 
0  39355 
Lead 854  54     854.54     0  0226J 

ToUl lewMuid  and  •lime  handling  .  114,011.62  25,917.90  139.929  S2     3.70586 

r«r  ton   of 
sand 
llaiuningareumulatedsand S29. 10    4.133  57      4.962  67     0  61825 


llaiidling  Mccumulnted  Klime. 
Final  total . 


ao  13  4.468  60  9.54!l 


1 14,920  85  39.520  07  l}4.4< 


more,  the  accumulated  sand  had  already  bc»';i  nvi.c 
treated  ami  the  accumulated  slinio  once,  ami  tlio  more 
fusilv  recoverable  gold  and  silver  thus  removed. 

During  the  la.st  of  December,  I'.MO,  iind  all  ot'  January, 
r.t2().  ;i  i<"*<  «:is  niii  (111  silv.T  .\iv:„'tii'n  with  the  cyan- 
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ide  solution  about  2*  times  as  strong  as  that  used  pre- 
viously. This  practice,  however,  at  current  prices  of 
silver  and  cyanide,  was  found  to  be  uneconomical. 

Table  VIII  shows  the  operating  cost  over  a  period  of 
five  months,  December,  1919,  to  April,  1920,  inclusive, 
and  Table  IX  shows  the  cost  of  handling  the  three 
products  treated. 

On  account  of  the  experiments  performed  with  strong 
cyanide  during  December  and  January,  the  average  con- 
sumption for  the  two  months   is  high.     The  cyanide 

TABLE  IX.    UNIT  COSTS  BY  PRODUCTS 

Treatment  of  Mine  Ore;  n'' t'^o's'. 

Crushing  and  stamping 0  73983 

Grinding  and  classifj-ing 0  66134 

ibecanting  and  thickening 0   14165 

Agitation 0.06479 

Clarifying S  ?^^5^ 

Precipitation 0   16923 

Retxirn  solution  pumps 0 .  0^327 

Preparing  precipitates  for  shipment 0 ,  00746 

Incidentals 0   12722 

Chemicals  (a) K  503 1 0 

Total  per  ton 3 .  57273 

Treatment  of  Accumulated  Sand: 

Grinding  and  classifying 0.66134 

■Decanting  and  thickening 0.14165 

Agitation 0  •  06479 

Clarifying 0.06484 

Precipitation 0 .  1 6923 

Return  solution  pumps 0.  09327 

Preparing  precipitates  for  shipment 0.  00746 

Inc&entals 0   12722 

Chemicals  (o) I    50310 

Total 2 .  83290 

Transportation 0.61825 

Total 3  45115 

Treatment  of  Accumulated  Slime: 

Decanting  and  thickening 0.14165 

Agitation 0  06479 

Clarifying 0 ,  06484 

Precipitation 0   1 6923 

Return  solution  pumps 0  09327 

Preparing  precipitates  for  shipment 0 .  00746 

Inc&entab 0.  12722 

Chemicals  (a) 1   503 1 0 


Total 3. 29209 

(a)    1.3  lb.  of  cyanide  per  ton  of  ore. 

consumption  should  not  have  been  more  than  1.3  lb.  per 
ton  of  tailings,  which  would  give  a  total  consumption 
of  52,387.4  lb.  at  a  cost  of  43,813.15  sucres.  This  re- 
duces the  cost  for  the  chemical  to  1.087  sucres  per  ton 
of  tailings.  This  cost,  also,  is  not  correct,  because  the 
cyanide  was  bought  in  England,  and  the  saving  on  ex- 
change between  the  ruling  ratio  of  pound  to  dollar  of 
less  than  4.00  and  the  normal  of  approximately  4.86  was 
not  credited  to  the  cyanide  price  but  was  taken  into  an 
exchange  account.  The  same  is  true  of  the  saving  on 
Sucre  exchange  for  payments  made  inside  of  Ecuador. 


Experiments  in  the  Use  of  Dolomite 
Refractories* 

1ARGE  quantities  of  magnesite  are  used  for  furnace 
^  linings  in  the  metallurgical  industries.  Until  the 
war  began,  substantially  all  the  magnesite  used  for 
the  manufacture  of  refractories  came  from  Austria 
and  Greece.  When  Austria  entered  the  war,  the  expor- 
tation of  magnesite  from  that  country  was  shut  off,  and 
soon  afterward  the  exportation  of  the  Grecian  product 
stopped.  The  American  refractory  manufacturers  were, 
therefore,  compelled  to  draw  upon  the  American  mag- 
nesite deposits,  which  are  said  to  be  inferior  to  the 
foreign  magnesite  for  refractory  purposes.  These  de- 
posits are  .situated  in  the  states  of  Washington  and 
California,  whereas  most  of  the  metallurgical  industries 
utilizing  magnesite  refractories,  notably  steel,  are  cen- 

•U.   .'<.  IJurtau  of  MInoH,   Rnporln  of  lnvi:iitioationii. 


tered  chiefly  in  states  east  of  the  Mississippi  River. 
Owing  to  cheap  labor  in  Austria  and  Greece,  and  water 
transportation,  the  foreign  magnesite  in  normal  times 
can  be  delivered  to  points  east  of  the  Mississippi  River 
cheaper  than  the  magnesite  from  the  Pacific  Coast. 
During  the  war,  the  selling  price  of  magnesite  brick 
quadrupled. 

Dolomite,  the  double  carbonate  of  lime  and  mag- 
nesia, is  widely  distributed  throughout  the  United  States 
and  occurs  in  large  masses.  The  State  of  Ohio  contains 
thousands  of  acres  of  dolomite  with  very  little  or  no 
overburden.  Its  principal  use  is  for  crushed  rock  in 
surfacing  roads  and  in  concrete  work.  It  also  finds  a 
limited  use  in  the  manufacture  of  "dolomitic  lime." 
Before  dolomite  can  be  successfully  used  as  a  refrac- 
tory for  furnace  linings,  it  must  be  calcined  at  a  high 
temperature  to  remove  its  shrinkage  and  to  place  it  in 
a  "stable"  or  "dead-burned"  condition.  The  lime  con- 
tent is  the  troublesome  ingredient;  it  may  cause  the 
calcined  dolomite  to  "slake"  or  "disintegrate"  when 
stored  in  the  open  air. 

To  prevent  slaking  of  the  calcined  product,  there  must 
be  added  to  the  dolomite  a  suitable  material  which  will 
combine  with  the  lime  and  place  it  in  a  condition  in 
which  it  will  not  disintegrate.  The  substance  added  to 
the  dolomite  to  bring  about  a  dead-burned  condition  is 
called  a  "dead-burning  agent."  It  must  be  of  such  a 
nature  that  it  will  not  lower  the  melting  point  of  the 
dolomite  to  such  an  extent  as  to  render  the  latter  use- 
less as  a  refractory,  and  the  dead-burning  agent  must 
also  be  inexpensive.  Several  patents  have  been  granted 
on  methods  of  dead-burning  dolomite  for  refractory 
purposes,  and  three  or  four  firms  have  placed  the 
product  on  the  market  under  different  trade  names.  It 
is  sold  in  lump  or  granular  form,  and  is  mixed  with 
slag  and  tar  and  tamped  in  the  bottoms  of  furnaces. 
It  is  also  used  for  temporary  patches  for  furnace  walls. 

Magnesite  brick  will  stand  storage  indefinitely  with- 
out disintegration,  but  up  to  the  present  a  firebrick 
made  from  dolomite  which  can  be  stored  indefinitely 
without  crumbling  to  powder  has  not  been  produced. 
The  different  patented  processes  of  preparing  dolomite 
for  refractory  purposes  were  investigated  by  the  ceramic 
experiment  station,  and  it  was  found  that  all  such 
products  would  show  signs  of  disintegration  within  one 
week  to  six  months. 

Other  methods  of  dead-burning  dolomite  were  de 
vised  and  tried  by  the  ceramic  station.  The  briquets 
made  from  the  different  calcined  dolomites  are  stored 
in  the  open  air  and  observed  every  week.  Two  of  the 
samples  prepared  from  calcined  dolomite  have  been 
under  observation  for  more  than  a  year.  They  still 
appear  to  be  sound  and  show  no  signs  of  disintegration. 
Further  tests  on  these  promising  dead-burned  dolo- 
mites are  to  be  made,  and  if  it  can  be  demonstrated 
that  firebrick  can  be  made  from  dolomite  which  will 
compare  to  magnesite  firebrick  and  will  stand  storage 
indefinitely  without  crumbling,  it  will  be  the  means  of 
(ieveloi)ing  a  new  industry  of  far-reaching  importance. 

About  80  per  cent  of  the  firebrick  is  used  in  the  iron 
and  steel  industries.  Ohio  ranks  second  to  Pennsyl- 
vania in  the  production  of  iron  and  steel.  The  work  of 
the  ceramic  station  on  the  preparation  of  dolomite  for 
refractory  purposes  has  been  done  on  Ohio  dolomites. 
Ohio,  with  its  thousands  of  acres  of  dolomite  to  furnish 
the  raw  materia!  for  firebrick,  and  its  vast  iron  and 
steel  industry  to  utili/(!  them,  would  profit  more  than 
any  other  state  by  the  worl<  on  refractories. 
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EXTtiAXCE  TO   .SPIRO  TrXNEI.  OF  SII.VER  KING  COXSOLU'.VTl.;! '   MINIXG  CO.   XKAI.    1  TAH 

Tunnel  Driving  in  War  and  Peace 

Comparative  Costs  of  Labor  and  Supplies  on  Spiro  Tunnel  Project,  Near  Park  City,  Utah, 
During   Five- Year   Period    1916-1920    Show   Effect   of   Changes   in 
Economic  Conditions  Caused  by  the  War 

By  Harry  A.  Lee 

Written  for  Engineering  and  Mining  Journal 


THE  WORLD  WAR  brought  many  evils  in  its  train 
to  metalliferous  mining.  Prior  to  the  war,  oper- 
ating costs  of  mining  and  results  attainable  could 
be  determined  with  a  fair  degree  of  accuracy.  Follow- 
ing the  year  1916  the  constant  increase  in  the  costs 
for  material  and  labor,  shortage  of  skilled  labor,  and 
consequent  necessity  of  employing  inefficient  help  proved 
a  combination  that  almost  drove  to  distraction  operators 
who  were  accustomed  to  gaining  results  in  proportion 
to  cash  outlay. 

To  determine  the  effect  of  the  changed  economic  con- 
ditions produced  by  the  war,  and  to  demonstrate  the 
increased  cost  of  material,  the  increased  cost  of  labor 
and  the  inefTiciency  of  labor,  an  enterprise  operating 
prior  to  and  after  the  beginning  of  the  war  must  be 
.selected.  Of  equal  importance  is  the  selection  of  an 
enterprise  wherein  the  material  and  labor  demands  are 
constant  factors  throughout  the  oiierating  period.  The 
driving  of  a  drainage  and  transportation  tunnel  la 
almost  monotonous  in  its  demands,  and  comes  as  near 
meeting  the  rcciuirements  as  it  is  po.ssibie  to  find  in 
niiiii'  development. 

I'ro(;rk.s.s  ok  Work  on  tiik  .Simro  Tunnkl 

The  Spiro  tunnel  of  the  Silver  King  Consolidated  Min- 
ing Co.,  of  Utah,  is  selected  as  a  type  of  mine  develop- 
ment meeting  the  necessary  reciuircnients  for  compari- 
son. The  tunnel  it*  situated  near  I'ark  City,  Utah,  and 
wan    named    after    Solon    Spiro,    the    president    of    the 


company.  Work  was  started  during  the  summer  of 
1916.  and  has  been  continuously  prosecuted  since  that 
time.  The  breast  is  now  14,400  ft.  from  the  portal. 
The  period  of  time  comprised  in  this  review  is  four 
years,  extending  from  July  1,  1916,  to  July  1.  1920,  and 
the  length  of  bore  considered  is  12,944  ft. 

TABI.K  I.     L.MIOK  COST 
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12.944  $17  65 

in)  .\\crnao  wftgo  per  >lii(t  pnici  iiiulergrniind  and  f*urfarc  eniployeei*. 

The  Spiro  tunnel  starts  at  the  base  of  the  mountain 
and  is  driven  on  a  tangent,  with  a  grade  of  O.S  per  cent. 
Starting  in  the  limestones  of  the  Thaynes  formation,  it 
passes  into  the  Woodside  shale.  Park  City  limestones, 
and  the  Weber  quartzite,  in  the  order  named.  The.so 
formations  have  an  average  dip  of  25  deg.,  and  the  Ixire 
cuts  the  beddings  at  an  acute  angle. 

The  hardness  of  the  rock  is  of  little  moment  in  driv- 
ing a  tunnel.  A  shift's  work  in  the  heading  consists 
of  drilling   and    firing  a    round       In    the    12,944   ft.   no 
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rock  was  encountered  in  which  a  round  could  not  be 
completed  in  an  eight-hour  shift  by  competent  machine- 
drill  men.  The  material  and  labor  demand  for  each 
round  and  each  foot  of  progress  was  constant,  the  only 
exceptions  being  when  in  soft  or  swelling  ground  that 
required  timbering  close  up  to  the  breast  following  each 
blast  before  it  was  practicable  or  safe  to  start  the  next 
round  and  when  the  haul  was  longer. 

The  machine  drills  were  operated 
under  100-lb.  pressure.  Each  machine 
man  had  his  own  drill,  and  follow- 
ing each  shift  the  drill  was  trucked 
out,  cleaned,  oiled,  tested,  and,  if 
necessary,  repaired.  This  method  in- 
sured a  machine  that  worked  perfectly 
when  placed  on  the  bar  and  obviated 
the  claim  so  commonly  made  that  the 
man  on  the  previous  shift  had  left  a 
"bum"  drill.  It  also  proved  a  big  sav- 
ing in  drill  repairs. 

The  average  sizes  of  timber  used 
were:  Sills,  6  x  10;  legs,  8x8;  caps, 
8  X  10;  and  lagging,  2-in.  rough. 
These  sizes  were  varied  somewhat  to 
suit  heavy  or  swelling  ground.  The 
sets  were  placed  5  ft.  from  center  to 
center  on  the  avei-age,  and  where  tim- 
ber sets  were  not  required  the  sills 
were  placed  on  grade  at  5  ft.  centers 
and  hitched  into  the  walls  for  the  en- 
tire distance. 

The  surface  plant  is  modern,  with 
a  well-equipped  blacksmith  shop,  a 
machine  shop,i  a  carpenter  shop,  a 
change  room,  magazines,  and  adequate  storage  rooms. 

DETAILS  OF  SPIRO  TUNNEL  FOR  12,944  FT. 

Location,  Park  City,  Utah. 

Purpose,  Development,  drainage,  transportation. 

Character  of  rock  penetrated,  Limestone,  shale,  quartzite. 

Size  broken,  8  x  9  ft.;  ditch  on  side,  3  x  4  f t. 

Cross-section,  84  sq.ft. 

Grade,  3  ft.  rise  in  1,000  ft. 

Power,  Purchased  electric  cun-ent. 

Air  pressure,  100  lb.,  generated  by  electrically  driven  com- 
pressor. 

Air  line,  4-in.  0.  D.  casing. 

Ventilator  pipe,  18-in.  steel,  dipped. 

Water  line  to  drills,  li-in.  black  pipe. 

Drills,  Pneumatic  hammer. 

Drill  mounting,  Horizontal  bar. 

Explosives,  50  per  cent  gelatine  dynamite  in  cuts;  35  per 
cent  in  sides. 

Number  of  holes  per  round,  16  to  24. 

Average  depth  drilled,  5  to  8  ft. 

Cars,  20  cu.ft.,  roller-bearing. 

Type  of  haulage,  Horse. 

Track  of  switches,  30-lb.  rail,  18-in.  gage. 


Costs  of  labor  and  material  for  the  five-year  period 
1916  to  1920  are  given  by  years  in  accompanying  tables. 

The  tables  presented  do  not  take  into  consideration  the 
initial  cost  and  equipment  of  plant,  depreciation,  taxes, 
legal  expense,  fire  insurance,  office  expense,  or  admin- 
istration. The  daily  wage  is  the  average  of  all  em- 
ployees, both  underground  and  upon  surface,  including 


TXTERIOR  VIEW  OF  .SPIRO  TUNNEL.  SHOWING  CONSTRUCTION 


bonuses,  averaged  for  the  year  from  monthly  and  semi- 
monthly payrolls.  The  figures  illustrate  plainly  the 
effect  of  increased  cost  for  material  and  labor  and  the 
inefficiency  of  labor;  also  that  an  increase  in  wages 
produced  no  improvement  in  results. 

By  reason  of  the  fact  that  a  shift's  work  per  man  was 
practically  fixed  at  the  Spiro  tunnel,  and  that  the  same 
wage  could  be  had  at  other  properties  in  the  district, 

TABLE  III.     COMBINED  L.\BOR  AND  M.\TERIAL  COSTS 


Labor.. . 

Material 


1916  1917  1918  1919  1920  1917  1918  1919  1920 
$8,157  $16,032  $17,978  $21,947  $22,975  96  0  120.0  169  D  182.0 
7.912     10.384     12.09       15  089     17.08     31.2     52.8     90.7   128.5 

Totals..    $16.07     $26.42     $30.07     $37.03     $40.06     

Averages 64.4     87.1    130.4  149  3 

wherein  a  shift's  work  could  not  well  be  measured,  it 
is  possible  that  the  inefficiency  of  labor  at  other  proper- 
ties may  not  have  been  so  marked.  Conditions  have  been 
improving,  but  normal  routine  is  still  to  be  achieved. 


TABLE  11.     MATEHIAI.  CO.ST.S 


Article  1916 

Explwrivw $2,547 

30-lb.  T-n.il  l".r,;|,l.l<3l 41 

4-in.Cj.I).  fi^iiiKui'l  l)-in.  iron  pipe 332 

18-in.  titi'cl  vtiit  ur.il  pipe 95 

Machine  drilln,  rc^iuirs  and  coupUog* .58 

Tinil>er  (per  (t.  timbered) , 1.71 

Electric  power 1.56 

I>rill  iitocl 245 

Illuminaotii 09 

Tooli,  electrical  mipplinn  and  general  hardware .  1 58 

Lubricanta .35 

Horae  teed,  kboeinB,  etc 117 

General  repaira  and  plant  mointonaDoa .07 

Coal  and  coke 025 

Avera«e« $7,912 

(d)  Denotm  decreaxe 


1917 

Coat  per  Foot  - 
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1919 
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1917 

*er  Cent  Increase  Over 
1918               1919 

1916 . 

1920 

$3  54 

$4  504 

$5  27 

$5  537 

38  83 
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116.90 

.517 

.749 
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.743 

27.0 
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79.0 

78.1 

.46 
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.80 
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38.6 

89,8 

141   6 

142  8 

1.25 

1.67 

1,60 

1   75 

31.6 
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68  5 

84.3 

.75 

.79 

1.19 

1.50 

29  4 

36.3 

105.2 

138.7 

1.74 

2.14 

2.589 
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1   099 
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1    964 

2   16 

(o)    30.2 

(a)  19.3 

25.7 

38,5 

.489 

.308 
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104.2 

29.2 

96.0 

212.5 

.244 

.179 

.26 

.288 

166.0 

100.0 

188.0 

210.0 

.094 

.133 

.38 

.363 

(n)    43  7 

(a)   18   7 

137.0 

125.0 

.038 

.064 

.135 

.187 

33.0 

100.0 

333.0 

500.0 

.254 

.46 

.886 

1.305 

108.0 

283.0 

633.0 

990  0 

.14 

.236 

.30 

.379 

92.0 

223.0 

311.0 

419.0 

.13 

.131 

.274 

.38 

550,0 

550.0 

1  350.0 

1  900.0 

$10,384         $12.09  $15,089         $17.08 
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Hon.  A.  B.  Fall 

Secretary  of  the  Interior 

By  Paul  Wooton 

Written  for  Engineering  and  Mining  Journal 


CABINET  REPRESENTATION  for  the  prospec- 
tors has  been  attained  in  the  selection  of  Albert 
Bacon  Fall  as  Secretary  of  the  Interior.  This 
department  has  jurisdiction  over  practically  all  work 
done  by  the  Government  in  the  interest  of  mining. 
The  new  Secretary  has 
worked  in  and  has  oper- 
ated metal  mines,  is  an 
experienced  prospector, 
and  is  closely  abreast 
with  the  needs  of  the 
industry.  He  promises 
to  leave  undone  nothing 
within  his  power  to  re- 
lieve the  depression  now 
gripping  mining.  Sec- 
retary Fall's  first  min- 
ing experience  was  in 
Mexico.  From  boyhood 
the  role  of  prospector 
had  appealed  to  him,  so 
at  the  age  of  twenty- 
one,  with  such  knowl- 
edge of  mining  as  he 
could  acquire  from  books, 
he  ventured  into  Mexico. 
That  was  in  1882.  He 
began  at  a  mine  near 
Nieves,  Zacatecas,  where 
for  three  years  he 
worked  as  a  mucker,  as 
a  timberman,  and  as 
foreman.  He  served  his 
apprentice.ship  on  the 
hoist  and  in  the  opera- 
tion of  pumps.  He  sorted 
ore,  built  roads,  and 
sharpened  drills.  When 
the  Mexican  Central,  in 
18  8  4,  ran  its  first 
through  train  from 
Mexico  City  to  El  Pa.so, 
young  Fall  returned  to  the  United  States  with  enough 
practical  experience,  he  believed,  to  undertake  operation 
on  hi.s  own  account.  During  1885,  188(5,  and  1887  he 
pronpected  through  the  back  range  of  the  Sierra,  in 
(Jraiit  County,  N.  M.  He  located  a  nunil)er  of  properties 
and  undertook  the  deveU)pment  of  several.  While  in 
Mexico,  he  had  ai'(iuire(l  some  prospect.s  in  that  country, 
and  these  he  developed  with  the  aid  of  associates,  to- 
gether with  his  New  Mexico  activities.  Finally,  in  1007, 
he  sold  his  holdings  in  Mexico.  In  discussing  his  mining 
experience  Secretary  Fall  said  that  there  are  inimerous 
moruiment.s  to  bail  fortune  in  the  wake  of  his  mining 
experience,  but  he  admitted  that  there  are  a  few  monu- 
ments to  good  fortune  as  well. 

One  of  the  prospect  holes  which  Mr.  Fall  dug  came 
near  being  his  grave.  He  was  doiiig  a  little  double- 
hand  hammer  work  in  the  bottom  of  ji  25-ft.  shaft  while 
his  partner  was  hoisting  the  used  drills.  One  of  these 
Flipped  through  a  hole  in  the  rawhide  bucket  and  landed 
on  Mr.  P'air.s  head.     The  rcHuUing  injury  woh  n  severe 


conspicuous  scar  as 


one,  and  even  yet  he  carries 
reminder  of  this  episode. 

Twice  during  his  experience  in  Mexico  Mr.  Fall  barely 
escaped  death.  While  exploring  an  old  Spanish  work- 
ing bad  air  was  encountered  by  two  of  his  Mexican 
workmen.  One  managed 
to  reach  the  surface, 
more  dead  than  alive, 
but  he  was  unable  to 
bring  out  his  companion. 
Thereupon  Mr.  Fall  went 
into  the  hole  himself, 
found  his  workman  at 
the  bottom  of  a  winze, 
and  managed  to  carry 
him  up  the  chicken  lad- 
der and  the  crude  road- 
way to  the  surface.  His 
heroism  was  in  vain,  as 
it  developed  that  he  had 
brought  a  corpse  out  of 
the  mine.  The  other 
narrow  escape  he  had  in 
Mexico  resulted  from 
the  proclivity  of  chicken 
ladders  to  turn  over. 
Incidentally,  Secretary 
Fall  does  not  think  much 
of  chicken  ladders.  Mr. 
Fall  was  born  in  Frank- 
fort, Ky.,  Nov.  26,  1861. 
His  father  was  William 
Fall,  who  was  a  member 
of  the  staff  of  Gen. 
Nathan  B.  Forrest,  of 
the  Confederate  Army, 
during  the  Civil  War. 
His  mother  was  Miss 
Edmonia  Taylor,  of  Ken- 
tucky. The  then  future 
Secretary  of  the  Interior 
earned  his  first  money 
as  an  operative  in  a  cotton  factory  in  Nashville,  Tenn. 
Later  he  returned  to  Frankfort,  where  he  taught  school 
and  read  law  under  Judge  William  Lindsey.  In  1879  he 
went  to  Indian  Territory  and  later  moved  to  Clarksville, 
Tex.  On  returning  to  New  Mexico  from  Mexico  Mr. 
Fall  made  his  home  in  Las  Cruces.  He  took  an  active 
interest  in  territorial  politics  and  served  as  a  member 
of  the  Constitutional  Convention.  He  was  sent  to  the 
state  Legislature  for  several  terms. 

Prior  to  1902  Mr.  Fall  was  affiliated  with  the  Demo- 
cratic party.  In  1892  he  was  apfwinted  an  associate 
justice  of  the  Supreme  Court  of  New  Mexico  by  Presi- 
dent Cleveland.  In  1896  he  was  appointed  by  the  Demo- 
cratic Governor  as  Attorney  General.  In  1902  he  wa.s 
elected  to  the  state  Senate  i\»  a  fusion  candidate.  He 
was  elected  to  the  I'nited  States  Senate  ns  a  Republican 
iiy  the  New  Mexico  Legislature  March  27,  1912.  He 
was  re-elected  for  the  term  ending  March  ;>.  1919.  and 
again  was  re-elected  for  the  term  which  will  end  on 
March  3,  1925. 
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Fan  Equipment  for  Metal-Mine  Fires 

Uses  of  Portable  Direct-Connected  Blower  and  Disk-Fan  Units  Described — Ventilation  Fans 
Render  Valuable  Aid  Where  Already  Installed — Function  of  Air  in  Fire 
Fighting  Sometimes  Misunderstood 

By  T.  H.  Arnold 

Written  for  Engineering  and  Mining  Jotirnal 


FIRES  UNDERGROUND  must  be  handled  in  a 
different  manner  than  that  applicable  to  those  on 
the  surface.  In  fighting  some  underground  fires 
water  can  be  used,  but  in  the  larger  mines  this  method 
is  almost  always  impracticable  for  various  reasons.  The 
method  most  generally  used  is  to  isolate  the  fire  and 
smother  it  in  its  own  gases. 

The  first  thing  to  be  done  is  to  get  the  men  safely  out 
of  the  working  places,  and  their  names  checked  to  see 
that  all  are  out,  before  changing  any  air  currents.    The 


NO.    4    BLOWER   UNIT   PURCHASED   COMPLETE 

chief  danger,  except  in  fighting  a  shaft  fire,  is  that  car- 
bon monoxide  gas  will  spread  through  the  mine.  A  very 
small  percentage  of  this  gas  will  render  the  air  deadly. 
After  the  men  are  removed,  the  gases  should  be  con- 
fined to  the  smallest  possible  area  and  the  necessary 
bulkheads  built  to  keep  them  there.  This  work  must  be 
done  with  the  greatest  dispatch.  Prompt  and  efficient 
handling  in  the  early  .stages  of  a  fire  will  frequently 
limit  the  damage  and  save  weeks  or  months  of  time  in 
opening  the  parts  of  the  mine  affected.  To  accomplish 
these  results  the  mechanical  and  electrical  forces  must 
co-operate  with  the  mining  forces  by  maintaining  an 
adequate  equipment  of  fans,  blowers,  and  motors  for 
handling  the  gases.  Men  should  be  trained  to  install 
these  quickly. 

Importance  of  Blowers  and  Fans  Not  Always 
Fully  Realized 

The  importance  of  helmets  and  a  properly  trained  hel- 
met crew  is  recognized  by  many  of  the  larger  mining 
companies,  which  have  gone  to  considerable  expense  to 
maintain  such  crews.  The  necessity  of  providing  fans 
and  blowers  does  not  appear  to  be  so  well  realized.  Fans 
for  this  use  may  be  divided  roughly  into  three  classes, 
each  of  which  fills  a  different  requirement.  The  direct- 
connected  unit  is  the  best  for  rapid  handling  and  in- 
atalling.     No  time  is  consumed   in  lining   up.     A   belt 


may  run  off  or  break  at  a  time  when  the  consequences 
may  be  counted  in  men's  lives.  Less  room  is  required, 
and  room  may  be  at  a  premium.  These  factors  become 
important  during  the  disruption  of  normal  operations 
due  to  a  fire.  It  is  entirely  possible  to  have  a  fan  of  this 
class  running  within  ten  minutes  after  it  has  been 
brought  into  position. 

The  No.  4  blower,  direct-connected  to  a  2-  or  3-hp. 
motor,  forms  a  very  compact  and  useful  unit.  These 
fans  are  commonly  used  for  ventilating  individual 
stopes,  and  may  be  standardized  with  the  regular  mine 
equipment.  They  should  be  reserved  for  special  serv- 
ice and  kept  ready  for  use  at  all  times.  These  units  are 
small  enough  to  be  loaded  intact  on  the  average  cage,  and 
can  be  readily  handled  on  push  cars  or  slipped  along 
the  track.  They  can  be  operated  without  being  bolted 
down,  and  either  with  or  without  a  discharge  pipe,  as 
conditions  warrant.  Their  chief  use  is  in  forcing  back 
the  gases  to  permit  the  building  of  bulkheads  where  the 
source  of  good  air  is  not  too  far  distant.  The  employ- 
ment of  timbermen  for  this  purpose  instead  of  the  hel- 
met crew  will  release  the  latter  for  other  duties,  and  will 
result  in  much  quicker  work.  These  units  may  also  be 
used  for  holding  back  the  gases  in  a  drift  until  the  ma- 
terial and  labor  can  be  collected  to  build  the  bulkhead. 
They  are  used  to  blow  between  two  bulkheads  to  prevent 
gases   leaking   around   through   broken    ground.      They 


DIKKCT-CONNKCTED  NO.   4   IJLOWER  UNIT  MA1>E  BY 
HEMOUBLING  belted  BLOWER 

are  also  used  to  clear  small  aroas  behind  the  bulkheads 
for  exploration. 

The  second  type  is  the  disk  fan  in  sizes  from  36-in.  to 
60-in.  Smaller  sizes  are  not  of  much  u.se,  and  larger 
ones  cannot  be  handled  in  the  average  mine.  These 
.should  be  provided  with  a  5-  to  10-hp.  motor  of  variable 
speed  and  .should  be  capable  of  running  at  rather  higher 
speeds  than  those  usually  recommended. 
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During  a  fire,  if  a  little  more  air  is  needed,  the  ten- 
dency is  to  speed  the  fan  up  until  the  required  amount 
is  obtained.  Disk  fans  of  this  type  are  used  where  a 
larger  quantity  of  air  is  required.  They  may  conveni- 
ently be  mounted  on  a  truck,  but  should  be  so  designed 
that  they  may  be  readily  taken  apart  if  it  is  necessaiy 
to  handle  them  through  a  shaft  or  raise.  Where  electric 
haulage  is  in  use,  they  may  be  wired  in  such  a  manner 
that  merely  by  placing  a  hook  on  the  trolley  wire  they 
will  be  ready  to  start  when  in  position.  A  canvas  brat- 
tice should  be  provided  around  the  fan.  which  can  be  ex- 
tended to  close  off  the  drift  completely:  otherwise  much 
of  the  air  will  be  reflected  back  and  cause  eddies.  This 
fan  is  used  in  forcing  back  the  gases  in  long  drifts  or 
for  changing  air  currents  in  larger  sections  of  the  mine. 
For  this  reason  it  is  usually  installed  in  one  of  the  main 
haulageways. 


TWO  36-IN.   DISK-F.\N  UNITS  .\.ND  TRUCKS  CONSTRUCTED 

I.V   MINE   .SHOPS.      NOTE  HOOK   ON   TROLLEY 

WIRE  FOR  POW^R  CONNECTION 

The  third  type  is  the  mine-ventilation  fan  which  is 
designed  to  furnish  air  for  all  or  for  a  large  part  of  the 
mine.  These  are  not  fire  fans  primarily,  and,  as  their 
installation  requires  a  considerable  amount  of  time,  they 
cannot  in  general  be  used  unless  they  have  been  installed 
prior  to  the  occurrence  of  the  fire.  Where  they  have 
been  available  their  aid  has  been  invaluable.  The  abso- 
lute control  of  the  air  to  be  obtained  with  a  fan  of  this 
type  will  frequently  allow  work  which  would  be  impos- 
sible under  any  other  conditions. 

In  one  mine  fire  a  fan  of  this  type  saved  months  of 
work  and  more  than  the  entire  cost  of  the  installation. 
The  fire  occurred  in  a  raise  driven  from  a  timbered  drift 
in  heavy  ground.  The  fan  was  operated  with  restricted 
opening  till  the  gases  were  held  a  short  distance  from 
the  raise.  The  red-hot  material  falling  down  the  raise 
was  quenched  as  it  fell  by  playing  a  stream  of  water  on 
it  from  a  hose.  The  material  continued  to  fall  till  it 
had  filled  the  drift  and  a  considerable  distance  up  the 
raise.  When  the  caved  material  had  been  removed  it 
wan  found  that  the  timbers,  although  somewhat  charred, 
were  still  strong  enough  to  support  the  ground.  In  this 
instance  the  entire  work  of  scaling  off  the  fire  was  done 
without  the  use  of  helmets,  jilthough  the  place  was  about 
900  ft.  from  the  shaft  supplying  fresh  air. 

The  exact  function  of  the  air  as  used  in  attacking  a 
mine  fire  does  not  appear  to  be  clearly  understood,  and 


the  objection  is  raised  that  the  fans  only  tend  to  feed  the 
fire.  This  may  occur  unless  the  air  is  properly  handled, 
especially  in  the  early  stages  while  the  bulkheads  are 
being  constructed.  However,  an  effort  should  be  made 
to  use  only  such  air  as  is  necessaiy  to  produce  the  de- 
sired results.  A  fan  in  a  drift  or  raise  may  be  regulated 
to  neutralize  or  even  to  slightly  reverse  the  draft  with- 
out forcing  an  appreciable  amount  of  air  through  the 
drift. 

Wliere  a  fire  occurs  in  a  confined  space,  large  quan- 
tities of  gases  are  given  off.  These  gases  must  find  an 
outlet  and  will  build  up  pressure  if  necessary  till  they 
overcome  the  natural  draft  and  air  currents.  In  this 
manner  they  may  work  back  through  the  mine  or  they 
may  work  their  way  through  crevices  and  broken  ground 
and  appear  on  the  surface  or  in  some  other  section  of 
the  mine.  The  general  purpose  of  the  fans  is  to  build 
up  local  pressure  and  hold  back  the  gases  at  certain 
points. 

Though  the  current  of  air  may  eddy  and  mix  with  the 
gases  near  the  fan,  where  the  velocity  is  high,  a  short 
distance  away  the  action  is  more  in  the  nature  of  a 
piston,  and  a  sharp  line  of  demarkation  exists,  with  little 
intermixing.  This  is  quite  visible  where  smoke  or  dust 
is  present.  It  is  thus  entirely  jKJSsible  to  force  the 
gases  back  several  hundred  feet  and  maintain  them 
within  the  working  distance  of  a  fire  without  appreciably 
feeding  the  fire  with  fresh  ox>-gen. 

To  do  this,  adequate  equipment  is  necessary  to  control 
the  air  pressure  accurately.  The  factors  which  account 
for  the  air  delivered  by  the  fan  are  the  counter  pressure 
of  the  gases,  the  air  friction  in  the  drift,  and  the  air 
dissipated  by  leakage.  As  a  matter  of  fact,  the  fan  is 
adjusted  to  furnish  only  the  number  of  cubic  feet  of  air 
which  will  leak  back  at  the  pressure  necessary  to  main- 
tain the  gases  at  a  certain  point.  This  is  a  matter  of 
proper  equipment  and  careful  manipulation,  and  should 
not  be  attempted  unless  both  are  available.  When  work 
of  this  character  is  going  on,  at  least  two  helmet  men 
should  be  in  attendance  to  give  warning  in  case  of  any 
change  in  air  currents  or  other  occurrence  which  might 
endanger  the  men  at  work.  They  should  not  be  called 
upon  to  do  anything  which  might  distract  their  atten- 
tion from  these  duties.  They  would  also  act  as  a  rescue 
crew  if  unforeseen  contingencies  arise. 

Work  of  this  character  must  usually  be  rushed,  and 
has  its  element  of  danger.  For  this  reason  the  men  of 
the  electrical  and  mechanical  forces  selected  should  be  as 
carefully  picked  as  those  of  the  helmet  crews.  In  fact, 
training  along  much  the  same  lines  should  be  given,  to 
make  them  realize  the  importance  of  giving  the  correct 
amount  of  air  when  required. 


Sand-Sucker  Mining 

0|)erating  under  license  from  the  Ontario  Department 
of  Mines,  sand-suckers  working  on  the  bars  and  shoals 
in  the  beds  of  the  Great  Lakes  and  rivers  in  1920 
recovered  1,4.56,417  cu.yd.  of  sand  and  gravel,  valued  at 
$8.*?0,6:M.  according  to  Bulletin  41  of  the  department. 
Output  of  sand  and  gravel  in  Ontario  increased  nearlj' 
100  per  cent  in  1920  over  that  of  1919.  Revenue  to  the 
province  from  the  source  noted  approximated  $100,000 
for  1920. 

The  u.se  of  the  .sand-suckor  in  mining  operations 
suKire''t'<  interesting  possibilities  of  recovery  from  sub- 
merged beaches  or  lodges  thiit  are  thought  or  known 
to  be  mineralized. 
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American  Clay  in  Graphite  Crucibles* 

Bureau  of  Mines  Finds  the  Domestic  Bond 

Material  Suitable  for  Crucible  Use  and 

Equal  to  Imported  Product 

PRIOR  to  1914  practically  all  graphite  crucibles  manu- 
factured in  the  United  States  were  made  from  Ceylon 
graphite  bonded  with  German  Klingenberg  clay.  It 
was  the  general  belief  among  graphite  crucible  manu- 
facturers and  users  that  good  crucibles  could  not  be 
made  from  American  bond  clays  and  graphites.  Graph- 
ite crucibles  were  essential  for  melting  certain  alloys 
and  special  steels  urgently  needed  for  the  manufacture 
of  war  materials.  The  demand  for  such  metals  was  so 
great  that  it  created  an  unprecedented  demand  for 
graphite  crucibles. 

After  the  Great  War  began  no  Klingenberg  clay  could 
be  shipped  out  of  Germany.  However,  it  was  fortunate 
for  the  crucible  makers  that  they  had  large  stocks  of 
Klingenberg  clay  on  hand.  When  the  stock  of  Klingen- 
berg clay  became  exhausted  it  was  necessary  for  the 
crucible  makers  to  turn  their  attention  to  American 
clays.  There  were  no  data  or  other  information  avail- 
able to  guide  the  crucible  makers  in  the  selection  of 
good  bond  clays  for  their  crucibles.  It  was  necessary 
for  them  to  select  their  clays  by  "guess,"  which  resulted 
in  the  period  of  service  or  life  of  graphite  crucibles 
being  shortened  15  to  as  much  as  60  per  cent. 

The  ceramic  station  at  Columbus,  Ohio,  undertook  the 
investigation  of  American  bond  clays  and  graphites  to 
determine  their  crucible-making  properties  as  compared 
with  foreign  raw  materials,  and  to  furnish  both  crucible 
makers  and  users  with  much-needed  information.  Care- 
ful laboratory  tests  were  made  on  a  large  number  of 
clays.  As  a  result  of  these  tests  the  clays  were  "sifted 
down"  to  twenty  which  appeared  to  be  promising. 
Eighteen  of  these  clays  were  domestic,  one  was  an 
English  clay,  and  one  the  German  Klingenberg  clay. 

After  the  laboratory  tests  were  completed,  the  next 
step  was  to  apply  the  results  obtained  in  the  laboratory 
to  actual  factory  practice.  Fifteen  large-size  crucibles 
were  made  of  each  of  the  twenty  clays,  using  a  standard 
graphite.  That  the  tests  might  be  comparable  to  actual 
practice,  the  crucibles  were  made  in  the  regular  manner 
at  the  plant  of  the  Vesuvius  Crucible  Co.,  Swissvale, 
Pa.  Ten  of  the  crucibles  of  each  clay  were  tested  under 
the  regular  foundry'  practice  for  melting  brass  at  the 
plant  of  the  Detroit  Lubricator  Co.,  Detroit,  Mich.,  and 
five  were  tested  under  steel-melting  practice  at  the 
foundry  of  the  Simonds  Manufacturing  Co.,  Lockport, 
N.  Y.  Three  representatives  of  the  ceramic  experiment 
station  were  present  during  the  tests  and  kept  accurate 
records  of  the  performances  of  the  crucibles.  The  re- 
.sults  of  the  te.sts  on  the  brass-melting  crucibles  showed 
that  two  American  clays  tested  higher  than  the  German 
Klingenberg  clay  and  eight  tested  higher  than  the  Eng- 
lish clay.  Tests  on  the  steel-melting  crucibles  showed 
thirteen  domestic  clays  giving  crucibles  of  higher  service 
than  the  Klingenberg  clay  and  five  testing  higher  than 
the  English  clay. 

At  present  120  crucibles  are  being  made  to  te.st  the 
crucible-making  properties  of  the  foreign  and  domestic 
graphites.  Graphite  samples  are  to  be  tested  from  the 
following  localities:  Ceylon,  Madagascar,  Canada,  New 
York,  Alabama,  Texas,  and  Montana.  The  work  on  the 
bond  clays  is  finished  and  the  tests  on  the  graphites  will 


be  completed  soon.  The  crucible  makers  of  the  United 
States  have  been  quick  to  profit  by  these  experiments. 
In  so  far  as  has  been  determined,  no  German  Klingen- 
berg clay  is  used  in  America  at  present,  and  it  is 
gratifying  to  note  that  some  crucible  makers  advertise 
that  the  superior  qualities  of  their  crucibles  are  due 
to  the  use  of  the  best  American  bond  clays. 


•I'.  S.  Bureau  of  .Minns,  Keportu  of  InvrgtianHnnH 


Potash  Production  57  Per  Cent  Greater 
In  1920 

Returns  thus  far  received  by  the  U.  S.  Geological 
Survey  from  the  producers  of  potash  in  the  United 
States  during  1920  indicate  that  the  output  amounted 
to  167,346  short  tons  of  crude  potash  salts,  containing 
48,625  short  tons  of  actual  potash  (K,0).  The  stocks 
on  hand  amounted  to  about  30,000  short  tons  of  crude 
salts.  The  sales  were  valued  at  more  than  $7,000,000. 
This  material  was  produced  at  65  plants.  In  1919  there 
were  in  operation  77  plants,  which  reported  an  output  of 
110,243  short  tons  of  crude  salts,  containing  30,845  tons 
of  actual  potash.  In  1918,  128  plants  were  in  operation 
and  made  the  largest  domestic  production — 207,686  tons 
of  crude  salts,  containing  54,803  tons  of  potash. 

The  table  reproduced  herewith  shows  that  the  bulk 
of  the  output  in  1920  was  obtained  from  salines,  and, 
as  in  former  years,  the  Nebraska  lakes  afforded  the 
largest  percentage.  The  company  that  made  the  largest 
output,  however,  did  not  operate  on  the  Nebraska  lakes. 

POTASH  PRODUCED  IN  THE  UNITED  STATES  IN  1920 

Actual 
Crude  Potash 

Number     Material        (K2O)         Percent- 
of  (Short  (Short  age  of 

Source  Plants  Tons)  Tons)  Total 

Salines: 

Nebraska 11  85.245  20,934  43  0 

Elsewhere 6  46,865  17,207  35  4 

Totals 17  132.110  38.141  78  4 

Cementdusts 7  10,056  1,141  2.4 

Blast-furnace  dusts _ 9  1,503  152  .3 

Waste  from  molasses  distilleries. ., .  4  9.420  3,253  6.7 
Waste  water  from  sugar  refineries 

that  use  the  Steffens  process 7  9,201  3.394  7  0 

Wood  ashes 16  294  200  4 

Alunite,  sihcate  rock,  kelp,  and  mLs- 

cellanecus 5  4,762  2,344  4  8 

Totals 65  167.345         48,625  100.0 

About  200,000  short  tons  of  potash  was  imported  in 
1920,  and  this  quantity,  with  the  48,625  short  tons  pro- 
duced in  this  country,  made  the  available  supply  about 
equal  to  the  quantity  normally  used  in  each  of  the  five 
years  immediately  preceding  the  war. 

Because  of  the  low  price  received  for  their  produce 
many  of  the  farmers  of  the  country  were  unable  to  take 
up  promissory  notes  given  by  them  for  fertilizer  in  the 
spring  of  1920  and  were  also  unable  to  buy  the  fertilizer 
they  required  in  the  fall.  This  condition,  coupled  with 
the  abundance  of  potash  on  the  market,  resulted  in  a 
cancellation  by  the  fertilizer-manufacturing  companies 
of  orders  for  domestic  potash  and  greatly  reduced  the 
prices  of  all  potash  fertilizer  materials.  As  a  con- 
sequence, all  the  Nebraska  plants  were  closed  by  the  end 
of  December.  Most  of  the  other  fifty-four  plants 
reported  almost  continuous  operation  during  the  year. 

Another  hardship  suffered  l)y  I  he  Nebraska  producers 
was  the  unprecedented  rainfall  early  in  the  summer, 
which  diluted  the  brines  in  the  lakes  so  much  as  to  make 
their  concentration  more  didiciilt  and  more  expensive. 
There  is  still  consi(lcral)le  apprehension  as  to  whether 
the  domestic  potash  industry  will  be  able  to  maintain  its 
existence  in  the  face  of  the  renewed  importation  of 
potash  salts. 
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The  Petroleum  Industry 
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Petroleum  in  California 

Unfavorable  Position  in  August,  1920,  Improved  by  In- 
creased Production  at  End  of  1920  and  Beginning  of  1921  — 
Activity  in  Oil  Prospecting  in  Northern  Part  of  the  State 

AViiUon  for  Engi>"'"''>ip  and  Mining  Journal 

PRODUCTION  of  crude  petroleum  in  California  companies,  Honolulu  Consolidated  Oil  Co.,  and  Ventura 
comes  principally  from  eleven  fields  and  from  an  Consolidated  Oilfields.  There  are  also  many  minor 
acreage  somewhat  less  than  100,000.  The  esti-  producers, 
mated  acreage,  number  of  wells,  and  wells  per  acre  are  In  a  report  by  a  special  committee  of  the  San  Fran- 
given  in  Table  I.  For  comparison,  the  number  of  wells  cisco  Chamber  of  Commerce'  attention  was  called  to  the 
being  drilled,  number  of  producing  wells,  and  daily  fact  that  increased  yield  came  from  four  of  the  eleven 
production  from  the  various  oil  fields  for  December,  principal  fields,  the  others  showing  declining  produc- 
1920,  are  indicated.  Production  is  principally  in  the  tion  in  1919  as  compared  with  tOlG.  Increases  in  the 
hands  of  large  companies,  such  as  the  Standard  Oil  of  four  fields  (Coalinga,  Santa  JIaria-Lompoc,  Newhall- 
California,  Southern  Pacific  Land  Co.  and  associated  Ventura  and  Whittier-FulIertoiO  amounted  to  18,21)1,- 
and  allied  companies.  Union  Oil  Co.,  Shell  Co.  of  Call-  004  bbl.,  and  decreases  in  the  remaining  fields  were 
fornia.  General  Petroleum  Co.,  American  Oilfields  and  8,861,042  bbl.  The  difi"eronce,  0,399,422  bbl.,  represents 
allied  companies,  Santa  Fe  R.R.  and  allied  companies,  the  1919  gain  in  production  over  191G.  The  principal 
Pan-American    Petroleum^    Commonwealth    and   tallied  gain  was  in  the  Whittier-Fullerton  field,  13,987,011  bbl., 

TMU  I     I    M  IIIAOK,  NU.MBKIt  OF  WEI.L8,  DECEMBKK.  1920.  AND  1920  I'llOUUCTION.  CALIKORMA  OIL  FIELDS 

■ December,  1920  (  ^  

•  ■ Juno  JO.  1920  (fO  .  I'nxliidiiiii 

Acrw  Wolln  p.Tnriv.  1020 

liolil  Acres  Well«         porWoll  Drilling  PriHluoiiig  m>l    '  i'r.«lu.Mion 

r.mlingn            .  n.')24  1.25}               II    1  50  1291  40SI7  1  S..»(.4,  lOH 

Kern  lliv.-r  7.014  2.042                »4  46  2.1S2  laxsn  7. 450.515 

MrKitirirk      ..  1.580  }17               4  98  h  552  6.781.  2.607.240 

Mi.liMiV  S.ili-.l  45.585  2.569               10   2  95  2,509  159,100  57,'>17,010 

Ili-lri,lii,-l.,,.|  11,11-  4)44  579                 7   6  16  S'l  11,060  4,110  767 

Siiil  l,iikf-l,....  \Ti»..||.,  1014  266                 5   8  0  666  5,5«0  1,111,264 

WliiiinT-Kiill.rUm 5.504  915               6   1  204  «oo  81,254  28.604.l65 

V..nliirn-N,.wlml| 2.574  498                 4   8  46  515  (,.02.'  2.122440 

Sniitn  ,Mnriii-Lnfnpao  10.265  596             25  9  17  406  16,MI0  v028  060 

.•^orn^lit 80  9                   89 

Miari'lllincoua.    .       .  40  140  .'.M  •*■!   ,  vi 

Tot»U 9I.79J  8,64]  (r)        10  6  507  o,„:i  -..m     .. 

(fil  Mummnry  of  opnrnUniu,  r'alirornlk  i  il  flnlila.  <  )rtol)or,  1920.  Cnlifnrnln  Hute  Miiiiiic  litiroiij 

I'.l  Hl„„.l„„ln,llt.,nrl Inminrv,  1921. 

(rl  \r,„r.liii«  to  tlir  .s'/,in./  ir./ 11,1  /I, //Win.  Am»ii.i.  I«20,  then-  wero  9,557  i>r<>.|iiriii|  wolU.  htiving  n  Uitnl  nrcxliipUan  per  dnv  of  275.069  liW  :  fr.im  the  "iimo 
mithonlv  till,  iivnrngo  p.. .1,1,11. .ti.li.imrirv  I,  1920,  t..  .liinr  50,  1920.  wn- 274,917  l>l<l  piTiUv, 

TliF  Imlnpotulmii  i  >ll  IVialiierr.'  Aniinriittioi>'<  rxpori  fur  Jiiik'.  1920.  |lv<<«  9.271  pr(H)iiriii(  welU  ktui  272.O0S  hbl.  na  tlio  ,l:iilv  »\«riwt"(nr  .Itiitr  I'hn  number 
8,642  given  in  the  Ulile  i»  llm  number  dir  n^aawnmnl  puriHwvi,  iii,il  pnibnlily  etrluilro  welln  willi  inriilentitl  prn<lurli«n, 

'A   pnri  of  tlio  Informntlon  In  this  artlrlr   won   Inkcn  from  tliln  n-jiorl  ;    tho   rfiimliidor  from   mlm-ollnin'iniii  nourcNi. 
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and  the  most  notable  decline  was  in  the  Midway  field, 
5,742,751  bbl.  The  Whittier-Fullerton  field,  with  a 
production  of  28,657,683  bbl.  in  1919,  took  the  leading 
position,  supplanting  the  Midway  field,  which  held  the 
first  rank  from  1911  to  1918,  inclusive.  In  1920,  however, 
the  Whittier-Fullerton  field  produced  28,694,163  bbl. 

The  average  daily  rate  of  California  production  was 
substantially  uniform  during  1918,  1919,  and  the  first 
eight  months  of  1920.  The  daily  production  for  August, 
September,  October,  November  and  December,  1920,  was 
respectively  290,000,  304,000,  305,102,  312,082,  and 
324,933  bbl.  These  figures  show  a  substantial  gain  in 
production.  A  graphic  representation,  showing  total 
daily  production,  production  per  well  per  day,  average 


Field  stocks  of  crude  oil  in  California,  according  to 
the  report  noted  before,  declined  from  57,000,000  bbl., 
Jan.  1,  1916,  to  23,400,000  bbl.  on  Aug.  31,  1920,  a 
decline  of  59  per  cent  in  somewhat  less  than  five  years. 
Since  Jan.  1,  1919,  field  stocks  declined  9,608,000  bbl., 
or  nearly  30  per  cent.  For  the  twelve  months  ended 
Aug.  31,  1920,  field  stocks  declined  from  33,700,000  bbl. 
to  23,400,000  bbl.  According  to  the  Standard  Oil  Bul- 
letin crude-oil  stocks  were  22,240,271  bbl.  on  Dec.  31, 
1920,  showing  a  further  decline.  Since  then,  however, 
the  rate  of  decline  has  decreased,  and  recently,  for  the 
first  time  in  a  long  period,  it  is  probable  that  that  has 
been  a  gain  in  field  stocks. 

Compared  with  Jan.  1,  1919,  refinery  stocks  for  Jan.  1, 
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field  price,  number  of  producing  wells,  and  oil  stocks 
on  hand  for  the  period  1903  to  1920,  inclusive,  is  given 
in  the  figure.  The  increase  in  the  number  of  wells 
shows  that  a  constant  augmentation  is  required  to  main- 
tain production.  The  capital  investment  per  unit  of 
production  is  thus  increasing.  As  compared  with  pre- 
war conditions,  the  cost  of  an  oil  well  has  more  than 
doubled.  The  aggregate  increase  of  capital  outlay 
incident  to  the  last  two  factors  is  relatively  large  as 
compared  with  1913  conditions. 

Although  the  production  figures  for  the  latter  part  of 

1920  and  the  beginning  of  1921  are  encouraging,  it  by 
no  meams  follows  that  the  ascending  curve  of  daily 
production  will  persist  for  more  than  a  relatively  short 
time.  No  one  can  predict  with  accuracy  either  the 
expansion  or  the  contraction  in  California  crude-oil 
production.  At  present,  development  activity  is  on  the 
increa.se.  According  to  the  March  5,  1921,  report  of 
R.  E.  Collom,  State  Oil  and  Gas  Supervisor,  twenty-six 
new  wells  were  started  during  the  week  terminating 
with  the  foregoing  date,  amd  the  total  of  new  wells  for 

1921  to  that  date  was  247,  compared  with  169  to  the 
corresponding  date  in  1920. 

There  is  marked  activity  in  wildcatting,  both  in  new 
localities  and  on  the  fringes  of  established  districts. 
The  state  is  being  literally  combed  for  oil.  The  activity 
ha.s  spread  to  the  northern  part  of  the  state,  jrnd  order- 
ing of  equipment  for  actual  drilling  has  taken  place 
in  Tehama,  Colusa,  Yolo,  Lake,  Humboldt,  and  Syolano 
counties.  The  net  result  of  the.se  activities  may  be 
expected  to  maintain  production  somewhere  near  the 
current  figures,  if  not  to  increa.se  it,  but  in  the  final 
analysis  such  activity  is  hastening  the  day  when  there 
will  be  no  more  new  territory  to  drill. 


1920,  show  an  increase  (7,079,000  bbl.  to  7,558,000  bbl.). 
These  increases  are  not  of  especial  significance  as  com- 
pared with  the  decline  of  field  stocks. 

According  to  the  report  already  quoted,  the  excess 
consumption  over  production  during  January-August, 
1920,  was  at  the  rate  of  26,500  bbl.  per  day,  or  9,700,000 
bbl.  per  year.  Recent  increased  production  has  im- 
proved this  condition,  and  the  spread  between  consump- 
tion and  production  has  diminished. 

California  Fuel  Oil 

For  the  first  six  months  of  1920  the  approximate  daily 
consumption  of  California  fuel  o\Y  for  the  principal 
consuming  agencies  was  as  follows: 

TARLE  II.    CAUFORNIA  DAILY  CONSUMPTION  OF  FUEL  OIL 
JANUARY-JUNE,   1920 

Per  Cent 

Barrels  of   Total 

Railroads 87,400  37.4 

Shipping  Board 12,300  5.2 

Other  merchant  shipping '. 23.000  9.8 

U.  S.  Navy 7,500  3.1 

Public  utilities ,. 30,000  11,8 

Cement,  lime,  etc - 5,600  2 . 4 

Sugar  refineries  and  plantations 4,800  2 . 1 

Shipbuilding,  foundries,  etc 4,600  2 . 0 

Mi.scellaneous — Government  uses 4,000  1 .7 

Total 179,200  75.5 

During  the  first  six  months  of  1920,  consumption  of 
fuel  oil  was  at  the  rate  of  234,000  bbl.  per  day.  The 
yield  of  fuel  oil  from  crude  for  the  same  period  was  at 
the  rate  of  212,000  bbl.  per  day,  or  a  draft  upon  crude- 
oil  stocks  of  28,500  bbl.  per  day,  or  10,400,000  bbl.  per 
yejrr.  This  draft  on  crude-oil  stocks  was  maintained 
in  fairly  regular  month-to-month  depletions  throughout 
the  period  of  Sept.  1,  1919,  to  Sept.  1,  1920,  and  cannot 
therefore  be  considered  spasmodic   or  seasonal.     The 

»San  Frnnclsco  Chamber  ot  Commerce  Report. 
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total  consumption  of  crude  oil  in  the  six  months  from 
January  to  June,  inclusive,  was  at  the  rate  of  303,- 
000  bbi.  per  day,  of  which  234,000  bbl.  was  for  fuel 
purposes,  45,000  bbl.  for  refinery  products,  and  24,000 
bbl.  was  consumed  in  the  industry. 

There  is  a  we'1-marked  tendency  in  the  oil-refining 
industry  generally  toward  a  gi-eater  production  of  re- 
fined products.  Whereas  formerly  the  proportion  of 
these  products  obtainable  in  refining  was  almost  entirely 
dependent  on  the  gravity  of  the  oil  run,  the  development 
of  the  "cracking  process"  has  changed  this  situation. 
In  the  refining  of  California  crudes,  the  heavy  character 
of  the  oils  and  the  nature  of  the  base  are  such  as  to 
increase  the  proportion  of  fuel  oil.  Fuel  oil  is  also 
extensively  used  in  California,  and  for  a  long  time  was 
the  important  market  outlet  for  crude  oil.  Since  1918, 
however,  the  production  of  kerosene  in  California  has 
doubled,  and  approximately  6.000  bbl.  per  day  which 
formerly  remained  in  the  residuum  or  was  sold  as 
engine  distillate  is  now  distilled  as  kerosene. 

The  "cracking  process"  will  cause  an  additional  drain 
upon  the  fuel-oil  supplies.  Just  how  much  this  will  be 
is  not  accurately  known,  but  it  is  roughly  estimated  that 
it  will  reach  22,000  bbl.  per  day  by  the  end  of  1921. 
Assuming  that  the  rates  of  production  and  consumption 
continue  as  they  were  during  the  year  ended  Aug.  31, 
1920,  the  sum  of  the  actual  and  potential  drafts  is  at 
the  rate  of  50,000  bbl.  per  day.  Adding  the  potential 
draft  for  "cracking  purposes"  to  the  total  consumption 
of  303,000  bbl.  per  day  estimated  for  the  period  of  Janu- 
ary-June, 1920,  gives  323,000  bbl.  per  day  as  a  rough 
approximation  of  the  consumption  by  the  end  of  1921. 
This  assumes  no  increase  in  consumption  other  than 
that  provided  for  "cracking." 

The  production  for  December,  1920,  as  given  in 
Table  I,  was  324,933  bbl.  per  day.  These  figures  show 
how  close  to  the  wind  the  industry  is  going.  Even  if 
the  immediate  favorable  condition  persists,  it  is  evident 
that,  with  the  general  growth  of  the  state,  consumption 
of  crude  oil  will  increase,  and  it  is  evident  that  unless 
active  development  of  new  areas  and  the  extension  of 
old  ones  continue  at  a  proportionate  rate,  existing  field 
stoc'-s  of  crude  will  be  further  depleted. 


Investment,  Expense,  and  Profit  in 
Comnnercial  Shale-Oil  Production 

A  general  outline  of  the  principal  items  of  investment, 
expense  and  profit  in  shale-oil  production  has  been  pre- 
pared by  L.  H.  Sharp  and  A.  T.  Strunk,  and  is  pub- 
ii.shed  by  the  U.  S.  Bureau  of  Mines  in  Reporta  of 
InveKtifiations.  This  outline  is  intended  to  cover  the 
main  items  of  equipment  for  large-.'^cale  operations. 

The  only  sources  of  revenue  considered  are  those  prod- 
uct.s  that  are  in  general  demand  and  that  are  not  likely 
to  be  lowered  excessively  in  price  even  by  extensive 
production.  They  are  products  which  experience  in  the 
established  shale-oil  industry  of  Scotland  has  shown 
may  yield  a  profit. 

The  known  general  source.s  of  income  are  crude  oil; 
gasoline;  kerosene;  gas  oils;  lubricants;'  wax;  am- 
monium sulphate,  possibly;  and  shale  ga.s'— and  pro- 
ducer gas  from  .spent  shale,  when  ammonium  sulphate 
is  made.    The  total  income  from  these  sources  must  be 

'.Ml  ii(i  li  I'xpt'rli'nri'  mill  InvpatlKntlnnn  of  tli<'  Kiirrnii  of  Mllxn 
liiiv.'  liKlli'iiti'il  tliot  It  limy  not  bo  pomilhli'  to  iirodiirr  iiioro  tliiin 
nioili'tiiiKlv  vlKcotm  olU  from  ■hnliv 
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sufficient  to  cover  the  cost  of  production,  marketing,  and 
general  expenses,  and  yield  a  profit  on  the  capital  in- 
vested. 

It  is  assumed  that  the  company  owns  its  shale  land. 
does  its  own  mining,  and  operates  its  o\\ti  retorts,  re- 
finery, and  wax  and  ammonium  sulphate  plants.  All 
manufacturing  operations  are  carried  on  at  the  same 
place  as  the  shale  is  mined,  the  products  being  sold  to 
distributors  and  shipped  in  the  company's  own  tank 
cars  or  other  containers. 

The  three  principal  items  under  capital  invested  or 
first  costs  are:  land,  buildings,  machinery,  and  equip- 
ment. 

Land:  This  includes  cost  of  land,  legal  expense,  sur- 
veying, sampling  and  preliminary  assays,  water-supply 
system,  and  roads  and  sewers. 

Buildings:  The  principal  mine  buildings  required 
are  a  fanhouse,  hoisting  engine  house,  locomotive  shed, 
machine  shop,  tool  house,  and  storage  bins.  Retorting 
buildings  will  include  housing  for  crusher,  housing  for 
retort  and  condensers,  and  housing  for  ammonium  sul- 
phate plant.  In  addition  to  mining  and  retorting  build- 
ings, there  will  be  required  several  miscellaneous  refin- 
ery buildings,  a  warehouse,  laboratory,  garage,  oflSce. 
and  camp  for  labor. 

Machinery  and  Equipment:  Mining  machinery  needed 
will  include  hoists,  hoisting  engines,  fans,  locomotives  and 
cars,  pumps  and  pipe  lines,  drills,  conveyors,  and  rails. 
Retorting  machinery  covers  such  items  as  conveyors, 
crushers,  retorts  and  condensers,  scrubbers,  pumps  and 
pipe  lines,  gas  producer  (if  desired),  storage  tanks, 
ammonia  fixation  plant,  and  producer-gas  plant.  The 
principal  items  required  under  refining  machiiiery  are 
stills  (primary  and  re-run),  condensers,  heat  ex- 
changers, agitators,  filters,  compounding  machinery, 
wax  plant,  candle  factorj'  (if  desired),  chemical  recovery 
plant,  cooling  towers  or  spraying  pond,  pumps  and  pipe 
lines,  oil  storage  tanks,  and  fire-protection  system.  For 
the  power  plant  there  will  be  needed  boilers,  engines, 
dynamos,  measuring  and  recording  instruments,  motors, 
pumps,  and  compressors.  In  addition  to  the  foregoing, 
there  will  be  required  laboratory  equipment,  garage 
equipment,  warehouse  equipment,  loading  and  deliven,' 
equipment,  office  equipment,  and  camp  equipment. 

Operating  Costs:  The  cost  of  producing  shale-oil 
products  would  be  the  sum  of  the  costs  of  each  process, 
as  mining,  crushing,  retorting,  fixing  ammonium  sul- 
phate, and  refining.  The  cost  of  each  process  would 
consist  of  the  following  main  items:  Labor;  supplies: 
supervisional  salaries  of  foremen,  superintendents,  and 
other  executives;  clerical  salaries  connected  with  the 
works;  fixed  plant  charges,  as  taxes,  insurance,  interest 
and  depreciation ;  variable  plant  charges,  as  power, 
water,  camp,  and  other  incidentals.  In  addition  there 
would  be  added  to  mining  costs,  (1)  depletion  or  exhaus- 
tion of  the  property  per  ton  of  shale  mined,  and  ^2) 
development  or  opening  up  new  territory,  the  total  cost 
of  which  would  probalily  l>e  a  deferred  ex|>ense.  to  be 
amortized  against  the  mined  shale. 

Selling  and  General  Eipcnsex:  The  main  items  of 
.selling  expense  would  be:  Salaries  and  commissions, 
advertising,  traveling  expense,  office  supplies  and  ex- 
pense, shipping  department  expense,  repairs  and  main- 
tenance of  delivery  equipment,  and  depreciation  of 
delivery  e<iuipment.  The  main  items  of  general  or  ad- 
ministrative exjwnse  would  be:  Salaries  of  general 
officers,  general  office  expen.'<es,  and  deferred  charges, 
usually  consisting  of  organization  expenses. 
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Book  Reviews 


Field    Methods    in    Petroleum    Geology. 

By  G.  H.  Cox,  C.  L.  Dake,  and  G. 
A.  Muilenburg.     Flexible  cloth;  5i 
X  7i;  pp.  305;   illus.   McGraw-Hill 
Book  Co.  Inc.,  New  York.   Price,  $4. 
This  book  has  been  prepared  for  the 
purpose    of   providing    a   handbook    for 
petroleum    geologists    similar    to   those 
prepared  for  field  work  in  other  branches 
of  engineering.    Chapter  I  describes  the 
instruments    commonly    used    in    field 
work;    Chapter   II   outlines    the   instru- 
ment methods  in  general  use;  Chapter 

III  discusses  the  various  geologic  stand- 
ards that  are  used  in  correlating  beds 
and  identifying  structures,  and  Chapter 

IV  is  devoted  to  the  personnel  of  the 
field  party,  to  the  actual  field  procedure 
in  reconnaissance  and  detailing,  and  to 
the  preparation  of  the  map  and  final 
report.  A  glossary  and  useful  tables 
are  also  included. 

Copper  Refining.  By  Lawrence  Addicks. 
Cloth;  6  X  9;  pp.  211.  McGraw- 
Hill  Book  Co.,  New  York.  Price,  $3. 
When  copper  first  was  electrolytically 
refined  on  a  commercial  scale,  about 
forty  years  ago,  metallurgical  processes 
were  not  given  the  publicity  which  they 
today  receive.  Most  plant  managers 
considered  themselves  the  custodians  of 
a  great  secret,  about  which  nothing 
should  be  said  for  fear  a  competitior 
would  learn  something  to  his  advantage. 
In  those  days,  we  suspect,  editors  of 
technical  publications  must  have  been 
particularly  persona  non  grata,  for,  of 
course,  they  would  describe  everything 
they  saw,  tell  everything  they  knew, 
and  suspect  things  which  they  shouldn't. 
Gradually,  however,  this  custom  has 
become  obsolete,  in  this  country  at 
least  (we  understand  the  old  idea  dies 
hard  in  England).  It  began  to  be 
embarrassing  to  certain  ofiicials  to  find 
out  how  far  ahead  their  competitors 
had  progressed,  and  that  their  secrets 
had  not  only  been  fathomed,  but  con- 
siderably improved  upon.  Then  came 
the  realization  that  if  any  one  wanted 
to  find  out  just  what  was  going  on  in 
Mr.  Clam's  plant,  all  that  was  necessary 
to  do  was  to  carry  on  a  little  elementary 
detective  work.  Also,  the  individual 
benefit  resulting  from  a  promotion  of 
the  general  welfare  of  an  industry  came 
to  be  understood.  Now,  technically  in- 
terested visitors  to  metallurgical  works 
are  usually  welcome,  and  they  generally 
leave  more  than  they  take. 

Unfortunately,  as  copper  refining 
was  developed  in  the  Age  of  Metal- 
lurgical Mysticism,  no  authoritative 
work  on  the  .subject  was  written,  and 
nowadays  the  process  seems  too  old  to 
wan-ant  extended  description;  technical 
writers  find  that  such  subjects  as  the 
electrolytic  deposition  of  zinc  are  of 
more  contemporaneous  interest.  Sev- 
eral articles  have  appeared  on  this  new 
phase  of  zinc  metallurgy,  and  a  book 
has  also  been  published  on  the  subject. 


which  we  hope  to  review  next  week. 
Copper  refining,  however,  deserves 
some  attention,  and  we  welcome  a  vol- 
ume written  by  an  engineer  of  Mr. 
Addicks'  discernment  and  experience. 
The  text  does  not  pretend  to  cover  the 
subject  completely;  rather  is  it  a  dis- 
cussion of  certain  phases  of  copper 
refining  which  came  within  the  personal 
experience  of  the  author.  This  is 
shown  by  the  chapter  headings:  Metal 
Losses;  Metal  in  Process;  Tank  Resist- 
ance; Current  Density;  Cun-ent  Effi- 
ciency; Impurities;  Byproducts;  Fur- 
nace Refining;  The  Requirements  of 
Refined  Copper;  Copper  From  Second- 
ary Material;  The  Power  Problem;  Ele- 
ments of  Design;  and  Application  to 
Other  Fields. 

The  separate  chapters  were  published 
during  1916  and  1917  by  Chemical  & 
Metallurgical  Engineering.  Their  as- 
sembly in  the  present  volume  makes 
them  more  convenient  and  available  for 
reference.  The  book  will  be  valuable 
to  any  one  interested  in  electrometal- 
lurgy. E.    H.   R. 

Powdered  Coal  as  a  Fuel.     Second  edi- 
tion, revised  and  enlarged.     By  C. 
F.   Herington.      Cloth;    6   x   9;    pp. 
338,  124  illustrations.    D.  Van  Nos- 
trand  Co.,  New  York.    Price,  $4.50. 
The  first  edition   of   Mr.   Herington's 
book,  written  in  1917,  was  so  success- 
ful, and  the  progress  of  pulverized-coal 
firing   practice  since  then  has  been   so 
rapid,    that    three    years    later    it    was 
found  advisable  to  prepare  this  second 
edition.      The    subjects    treated    include 
cost  comparisons  of  plants  using  pow- 
dered  coal,  oil   and  gas;   coals   suitable 
for   powdering;    the   preparation,    feed- 
ing,   and    burning    of    powdered    coal; 
powdered   coal  in  the  cement  industry, 
as    fuel    for    reverberatory    and    other 
metallurgical  furnaces,  and  for  boilers 
and   locomotives;    explosions;   and   sug- 
gestions on  how  to  operate  a  pulverized- 
coal    plant.       Tabular     matter    and     a 
bibliography     of     twenty     pages     are 
appended. 

■The  use  of  powdered  coal  under  boil- 
ers forms  the  topic  of  an  interesting 
chapter.  Many  plants  which  use  pul- 
verized coal  in  some  furnaces  retain 
the  older  method  of  firing  for  their 
steam  boilers,  and  Mr.  Herington's  re- 
marks as  to  how  powdered-coal  firing 
may  be  adapted  to  existing  boiler 
installations  should  receive  attention. 
The  chapter  on  powdered-coal  firing  of 
reverberatory  furnaces  is  a  little  out 
of  date  now,  and,  also,  there  is  no  men- 
tion of  the  Garred-Cavers  process  of 
using  this  fuel  for  copper  and  lead 
blast  furnaces. 

Mr.  Herington  is  Chicago  district 
manager  of  the  Bonnot  Company,  man- 
ufacturers of  the  Holbcck  pulverized- 
coal  system,  but  it  is  only  fair  to-  say 
that  this  apparatus  is  not  given  undue 
prominence.  The  book  will  be  partic- 
ularly valuable  to  those  who  do  not  use 
pulverized  coal  at  present,  but  who  arc 
considering  the  adoption  of  that  fuel. 
It  should  not  be  considered  as  a  treatise 
on  the  more  efficient  operation  of  pres- 
ent plants.  E.  H.  R. 


Technical  Papers 


Zinc  Smelting  Losses  — Dr.  Otto  Muhl- 
haeuser,  smelter  superintendent  with 
Georg  von  Giesche's  Heirs,  Risdzin,  Up- 
per Silesia,  has  recently  collected 
eighteen  papers,  written  in  German, 
dealing  with  the  sources  of  loss  in  zinc 
smelting,  which  he  contributed  to 
Mefall  iind  Erz,  Halle  a.  Saale,  between 
1918  and  1921.  The  last  one,  "The 
Sources  of  Metal  Loss  in  Zinc  Smelt- 
ing," sums  up,  tabulates,  and  con- 
cludes the  work  published  in  detail  dur- 
ing the  preceding  years.  The  range  of 
subjects  the  author  has  recently  dis- 
cussed in  Metall  und  Erz,  is  shown  by 
the  following  list  of  titles:  "American 
Practice  in  Combining  Zinc  Ores  for 
Roasting";  Vol.  XV,  pp.  123-124;  1918, 
Hft.  15.  "The  Zinc  Content  of  the 
Muffle  Residue  and  Its  Significance  in 
the  Durability  of  the  Muffle";  Vol.  XV, 
pp.  259-265;  i918,  Hft.  16.  "Zinc  Slags"; 
Vol.  XV,  pp.  303-305;  1918,  Hft.  17.  "The 
Glaze  Formed  in  Zinc  Muffles"  [when 
fired  with  ferruginous  coal] ;  Vol.  XV, 
pp.  .393-395;  1918,  Hft.  21.  "Gases 
Escaping  From  Zinc  Muffles  During  the 
Reduction  of  Blende";  Vol.  XV,  pp. 
431-436;  1918,  Hft.  23.  "A  Simple 
Manometer";  Vol.  XVI,  p.  101-102; 
1919,  Hft.  5.  "The  Seger-Aron  Differ- 
ential Manometer";  Vol.  XVI,  pp.  147- 
150;  1919,  Hft.  7.  "The  Permeability 
of  Zinc  Muffles";  Vol.  XVI,  pp.  191-195 
and  219-223;  1919,  Hft.  9  and  10.  "De- 
vices for  Determining  the  Volumes  of 
the  Gases  Escaping  From  Zinc  Muf- 
fles"; Vol.  XVI,  pp.  273-279;  1919, 
Hft.  12.  "Effect  of  Pressure  on  the 
Permeability    of    a    Zinc    Muffle";    Vol. 

XVI,  pp.  323-326;  1919,  Hft.  14.  "The 
Influence  of  the  Pressure  Prevailing 
Within  a  Zinc  Muffle  on  the  Yield  of 
Metal";  Vol.  XVI,  pp.  363-373;  1919, 
Hft.  16.  "The  Pressure  Prevailing 
Within  a  Zinc  Muffle":  Vol.  XVI,  pp. 
538-544;  1919,  Hft.  22.  "The  Com- 
bustion Chamber  of  the  Hegeler  Zinc 
Oven";  Vol.  XVII,  pp.  1-4;  1920,  Hft. 
1.  "The  Determination  of  the  Thermal 
Conditions  of  Zinc  Ovens";  Vol.  XVII, 
pp.  137-1,50;  1920,  Hft.  6.  "The  Ther- 
mal Analysis  of  the  Charge  of  a  Zinc 
Muffle  During  Reduction";  Vol.  XVII, 
pp.  209-212;  1920,  Hft.  9.  "Determina- 
tion of  the  Volumes  of  Gases  Escaping 
From  a  Zinc  Muffle  During  Reduction"; 
Vol.  XVII,  pp.  415-420;  1920,  Hft.  19. 
"An  Experimental  Oven  for  Making 
Zinc,  and  the  Quantitative  Determina- 
tion of  the  Resulting  Principal,  Inter- 
mediate   and    Waste    Products";     Vol. 

XVII,  pp.  487-494;  1920,  Hft.  22.  "The 
Sources  of  Metal  Loss  in  Zinc  Smelt- 
ing"; Vol.  XVIII,  pp.  1-22  and  46-51; 
Hft.  1  and  2. 

Anaconda — "The  Anode,"  published 
monthly  by  the  Bureau  of  Safety  of  the 
Anaconda  Copjier  Mining  Co.,  Butte, 
Mont.,  is  ruiming  a  scries  of  articles 
describing  the  company's  operations. 
Weighing,  sampling,  and  concentrating 
zinc  ores  is  the  subject  discussed  in  the 
March  issue. 


April  2.   1921 


ENGINEEF.  ING      AND      MINING      J  0  tl  R  X  A  E 


597 


Echoes  From  the  Fraternity 

SOCIETIES,  Addresses,  and  reports 


Taxation  Meeting  of  Mining  and 
Metallurgical  Society 

R.  C.  Allen  and  Others  Discuss  Problems 

— Special  Committee  Appointed  To 

Study  Conditions 

The  New  York  Section  of  the  Mining 
and  Metallurgical  Society  of  America 
held  a  dinner  and  an  animated  dis- 
cussion at  the  Columbia  University 
Club,  on  Thursday  evening,  March  24. 
Dinner  at  6:30  was  followed  by  infor- 
mal talks  and  discussion  till  past  11. 
The  subject  of  the  evening  was  Mining 
Taxation.  The  president  of  the  society, 
J.  E.  Spurr,  at  the  request  of  the  chaii'- 
man  of  the  section,  J.  A.  Church,  Jr., 
opened  the  discussion  by  announcing  the 
formation  of  the  society's  committee  on 
taxation,  consisting  of  Ralph  Arnold, 
chairman;  R.  C.  Allen,  L.  C.  Graton, 
B.  Britton  Gottsberger,  H.  M.  Chance, 
and  H.  B.  Fernald.  The  first  speaker 
was  Dr.  R.  C.  Allen,  recently  vice- 
president  of  the  Lake  Superior  Iron  Ore 
Association.  He  explained  the  broad 
underlying  principles  of  taxation,  point- 
ing out  that  the  problem  of  the  method 
and  rate  of  mine  taxation  could  be 
properly  evaluated  only  in  connection 
with  the  problem  of  taxation  of  farms 
and  factories.  Dr.  Allen  was  of  the 
opinion  that  the  problems  of  local  and 
state  taxation  were  of  as  much  import- 
ance as  Federal  taxation  and  sometimes 
relatively  more  important.  He  called 
attention  to  the  trend  in  many  states 
toward  practically  confiscatory  taxa- 
tion of  mines,  and  pleaded  for  a  broad 
inquiry  into  the  underlying  social  the- 
ories and  their  remedy. 

Prof.  Robert  M.  Haig,  of  Columbia 
University,  touched  on  the  principles  of 
taxation,  and  warned  of  the  tendency 
which  existed  toward  withdrawing  the 
special  consideration  of  mines  existing 
under  the  present  practice.  He  out- 
lined the  danger  that  the  principle  of 
depletion  might  be  abandoned,  in 
accordance  with  the  English  practice. 

H.  B.  Femald  went  to  the  root  of 
the  matter  by  pointing  out  the  total 
amount  of  taxes  which  had  to  be  raised 
somehow,  under  our  present  scale  of 
expenditure.  It  means  that  on  the 
average  a  man  has  to  work  two  months 
of  the  year  for  taxes,  and  has  only  the 
remainder  to  support  himself  and  in- 
crease the  wealth  of  tlie  country.  Mr. 
Fernald  said  that  under  a  budget  sys 
tem,  carefully  adhered  to,  it  was  possi- 
ble to  keep  down  public  expenses  with- 
out serious  detriment,  and  he  concluded 
that  the  main  element  of  the  taxation 
problem  was  governm<'ntaI  business 
management. 

The  discussion  was  participated  in 
at  length  by  B.  F.  Till.iion,  R.  M.  Catlm. 
T.  M.  Chance,  II.  M.  Chance.  L.  C.  Cm- 
ton  and  others.  Messrs.  Chance  and 
Crnton  sIre.Msed  the  necessity,  to  which 


Mr.  Allen  had  alluded,  of  the  committee 
forming  itself  into  a  vigilance  commit- 
tee to  be  on  the  watch  for  any  loss  of 
the  taxation  privileges  which  had  been 
granted  mines,  and  to  which  mines  were 
rightfully  entitled — especially  the  right 
of  charging  a  depletion  deduction  and 
taking  into  consideration  new  discov- 
eries subsequent  to  March  1,  1913.  Mr. 
Graton  maintained  that  although  the 
right  to  modify  valuation  as  a  con- 
sequence of  new  discoveries  was  an 
essential  one,  it  was  impossible  of  ex- 
ecution under  the  present  methods,  and 
he  proposed  that  a  system  of  flat  "dis- 
covery" allowances  should  be  adopted. 
This  would  make  unnecessary  the  evi- 
dently impracticable  effort  to  prove  by 
maps  and  figures  each  discovery. 

Colorado  Scientific  Society 
Elects  Officers 

The  Colorado  Scientific  Society  has 
elected  the  following  officers  to  serve 
during  the  year  1921:  President,  W.  F. 
R.  Mills;  first  vice-president,  William  A. 
Johnson;  second  vice-president,  J.  Claire 
Evans;  treasurer,  Charles  W.  Hender- 
son; secretary,  Robert  W.  Gordon.  The 
following  have  been  elected  members  of 
the  executive  committee:  Hugh  B. 
Lowden  and  Thomas  L.  Wilkinson, 
whose  terms  expire  Jan.  1,  1924;  and 
L.  G.  Carpenter,  whose  term  expires 
Jan.  1,  1922.  The  annual  dinner  of 
the  society  was  held  at  the  University 
Club,  Denver,  Col.,  on  March  26,  1921. 


Saint-Etienne  School  of  Mines  To 

Celebrate  Founding 

Centennial 

The  national  mining  school  of  Saint- 
Etienne  was  established  by  a  royal  or- 
der of  Aug.  2,  1816,  shortly  before  the 
reorganization  of  the  Ecole  Superieure 
des  Mines  at  Paris.  These  two  schools 
were  intended  to  replace  those  of  Geis- 
lautern  and  Pesey,  which  the  treaties  of 
1814  and  1815  removed  beyond  French 
boundaries. 

The  famous  school  at  Saint-Etienne 
has  trained  four-fifths  of  the  directing 
personnel  of  the  mining  industry  of 
France,  but  as  its  centenary  fell  in  the 
midst  of  the  Great  War  an  appropriate 
celebration  of  the  event  was  postponed. 
It  has  now  been  decided  to  hold  an 
elaborate  official  celebration  on  May  9 
and  10.  According  to  L'Echo  des  Mines 
et  de  la  Mctallurgie  the  arrangements 
are  chiefly  in  the  hands  of  the  Societe 
Amicale  d'anciens  Eleves  and  of  the 
school's  council.  A  delegation  of  engi- 
neers, accompanied  by  the  prefect  and 
the  senators  of  the  Department  of  the 
Loire  as  well  as  by  the  mayor  of  Saint- 
Etienne,  recently  went  to  Paris  to  in- 
vite the  president  of  the  republic  and 
the  government  to  be  represented  at 
the  festivities. 


Institute  of  Metals  Forms  a 
London  Section 

.\  London  local  section  of  the  Insti- 
tute of  Metals  has  just  been  formed, 
with  the  sanction  and  financial  assist- 
ance of  the  council.  The  chairman  is 
Dr.  0.  F.  Hudson,  of  the  Admiralty  En- 
gineering Laboratory,  and  D.  Hanson, 
M.Sc,  of  the  National  Physical  Labora- 
tory, Teddington,  is  honorary  secretary. 
Membership  is  open  to  persons  resident 
within  fifty  njiles  of  the  London  Gen- 
eral Post  Office.  No  subscription  is  re- 
(|uired  of  memberB  of  the  Institute  of 
Metals,  but  non-members  of  the  parent 
body,  when  elected  as  associate  mem- 
bers of  the  local  section,  pay  an  annual 
subscription  of  five  shillings. 

The  first  paper  to  be  brought  before 
the  London  Section  was  read  on  Feb.  24, 
l.y  <).  W.  Ellis,  M.Sc,  on  "60:  40  Brass." 
On  March  .SI,  S.  L.  Archbutt  read 
a  paper  on  "Aluminium  Alloys,"  and  on 
.•\pril  21  Dr.  W.  R.  Ormandy  will  speak 
on  "Refractories."  The  London  Sec- 
tion already  has  a  njcmbcrship  of  over 
200,  and  is  proving  a  valuable  meeting 
gro\ind  for  nu-tJillurgists  and  engineers 
who  wish  to  discuss  technical  problems 
at  more  frequent  intervals  than  is  prac- 
ticable in  the  case  of  the  parent  insti- 
tute. 


Jesse  Knight  Mourned   by  Utah 

Chapter  of  A.  M.  C— Officers 

Elected  at  Annual  Meeting 

The  Utah  Chapter  of  the  American 
Mining  Congress  held  its  annual  elec- 
tion of  officers  on  the  afternoon  of 
Tuesday,  March  14.  Arrangements  were 
made  to  have  the  chapter  represented 
at  the  funeral  of  Jesse  Knight,  a 
charter  and  life  member,  which  took 
place  March  16  at  Provo,  and  a  resolu- 
tion bearing  upon  the  great  loss  which 
his  death  had  caused  to  Utah's  mining 
industry  was  adopted. 

Eight  of  the  twenty-four  directors, 
whose  terms  had  expired,  were  re- 
elected as  follows:  C.  E.  Allen.  Ernest 
Bamberger,  Fred  Cowans,  R.  C.  Gem- 
mell,  G.  W.  Lambourne.  D.  MacVichie. 
E.  J.  Raddatz.  and  V.  S.  Roo<.i.  L.  S. 
Catos  and  M.  R.  Evans  were  elected  as 
directors  to  fill  vacancies.  Officers  for 
the  coming  year  are  :  G.  W.  Lambourne, 
president  Judge  Mining  Co.,  governor: 
Walter  Fitch,  president  Chief  Consoli 
dated  Mining  Co.,  first  vice-governor:  t 
E.  Allen,  general  manager  U.  S  S.^l! 
ing  Co.,  second  vice-governor;  J.  William 
Knight,  Knight  Investment  Co.,  third 
vice-governor;   A.   G.   M  ''  ."secro- 

tnry  and  treasurer.     1  ■   com- 

mittee   was    named  I..    S. 

Gates,  Fred  Cowans,  Imcr  Pctt,  V.  S. 
Rood,  and  G.  W.  Lambourne,  who  was 
elected  chairmnii. 
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D.  E.  Sutherland,  of  Ironwood,  Mich., 
has  returned  from  a  month's  vacation 
in  Florida. 

P.  J.  Shambeau  has  been  elected 
president  of  the  Sonoma  Magnesite  Co. 
of  California. 

C.  W.  Purington,  mining  engineer, 
formerly  of  Vladivostok,  Siberia,  has 
returned  to  England. 

Walter  E.  Segsworth,  mining  en- 
gineer, of  Toronto,  Ont.,  was  in  New 
York  City  last  week. 

E.  P.  J.  Burgess,  mining  engineer,  of 
Butte,  Mont.,  is  in  New  York  City  on 
professional  business. 

E.  C.  Homersham  has  left  England 
and  will  represent  Minerals  Separation, 
Ltd.,  in  South  Africa. 

K.  K.  Kimball,  of  the  U.  S.  Geolog- 
ical Survey,  is  doing  co-operative  work 
on  Tennessee  marbles. 

Frederick  R.  Weekes,  mining  engi- 
neer, has  returned  to  New  York  City 
from  a  professional   trip  to  California. 

C.  Erb  VVuensch,  mining  engineer, 
who  is  developing  the  Eagle  mine  at 
Bonanza,  Col.,  is  in  New  York  City  on 
professional  business. 

L.  C.  Butler,  of  New  York,  is  ex- 
amining mining  property  in  the  Lords- 
burg  and  Pinos  Altos  districts  of  New 
Mexico. 

Henry  \V.  Gould  and  John  Mocine, 
mining  and  petroleum  geologists,  have 
opened  offices  in  the  Kohl  Building,  San 
Francisco,  Cal. 

David  White,  chief  geologist  of  the 
U.  S.  Geological  Survey,  is  delivering  a 
series  of  lectures  on  fossil  fuels  at  the 
University  of  Wisconsin. 

William  .Mclnni.s,  of  Ottawa,  formerly 
directing  geologist  of  the  Geological 
Survey  of  Canada,  is  now  director  of 
the  mu.seum  at  Ottawa,  Ont. 

Frank  Estes,  mining  engineer,  is  in 
New  York  City,  and  will  leave  for  Sal- 
vador, in  the  near  future,  to  reopen  the 
property  of  El  Salvador  Silver  Mining 
Co. 

George  Hanson  has  been  transferred 
to  the  staff  of  the  provincial  offices  of 
the- Canadian  Geological  Sui-vey  branch. 
His  address  is  510  Pacific  Building, 
Victoria,  B.  C. 

P.  S.  Couldrey,  who  has  been  in 
charge  of  the  Le  Roi  No.  2  at  Rossland, 
B.  C,  for  the  last  two  years,  has  gone 
to  Spain  to  accept  a  position  with  an 
operating  company  there. 

Major-(;cneral  K.  G.  E.  Leckie,  of 
Vancouver,  B.  (',.,  has  been  appointed 
mining  engineer  to  the  British  Colum- 
bia commission  to  inveHtigate  matters 
in  connection  with  the  price  charged 
for  coal  in  Vancouver. 

.\.  H.  Heller,  metallurgical  engineer, 
is  now  associated  with  David  E.  Day 
and  Rolland  B.  Day  in  the  Day  Co., 
petroleum   and   oil-shale  geologists  and 


engineers.  The  firm  has  offices  in  the 
Hobart  Building,  San  Francisco,  Cal., 
and  at  71.5  19th  St.,  N.  W.,  Washington. 
D.  C. 

Viscount  Tadashiro  Inouye,  a  prom- 
inent Japanese  engineer  and  an  advis- 
ory director  of  the  South  Manchurian 
Railroad,  visited  the  Mesabi  iron  range 
last  week  for  the  purpose  of  studying 
the  methods  of  mining,  as  similar  con- 
ditions exist  in  Japan  relative  to  coal 
and  iron  deposits. 

R.  C.  Allen,  of  the  special  committees 
on  the  taxation  of  mines  established 
by  the  National  Tax  Association  and 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  has  just  been 
appointed  a  member  of  the  committee 
on  taxation   of  the   Mining  and   Metal- 


R.   C.   ALLEN 

lurgical  Society  of  America.  Mr.  Allen 
was  the  first  speaker  on  the  program  at 
the  "Taxation  Meeting"  of  the  society 
in  New  York  City  on  March  24. 

F.  G.  Clapp,  petroleum  geologist,  who 
has  been  lecturing  before  the  geologi- 
cal department  of  Harvard  University, 
addressed  the  geological  conference  in 
Cambridge,  Mass.,  on  March  15.  His 
subject  was  "A  Geologist's  Trip 
Through  China,"  and  he  illustrated  the 
talk  with  lantern  views  taken  by 
himself. 

Philip  Henry  Argall,  manager  of  the 
Ozark  Smelting  &  Mining  Co.,  Mag- 
dalona,  N.  M.,  was  one  of  the  members 
of  the  recently  dissolved  firm  of  Philip 
Argall  &  Sons.  The  other  members 
will  conduct  a  general  mining  business 
individually,  George  Oaten  Argall  at 
Leadville,  Col.,  and  Philip  Argall  at 
Denver,  Col. 

Among  mining  cnglneerH  recently 
vJHiting  New  York  City  were:  S.  H. 
Zimmerman,  of  Murfreesboro,  Ark.; 
(JU-nville    A.    CollinH,    ((insulting    engi- 


neer, of  Vancouver,  B.  C;  M.  G.  Yatse- 
vltch,  of  23  Drayton  Gardens,  London; 
Philip  Silverstein,  metallurgist,  of  De- 
troit, Mich.;  Benjamin  F.  Tillson,  of 
Franklin,  N.  J.  Kirby  Thomas  and  A. 
E.  Hepburn  recently  returned  from  pro- 
fessional trips. 

H.  F.  Bain,  director,  and  Dorsey  A. 
Lyon,  supervisor  of  stations,  U.  S.  Bu- 
reau of  Mines,  will  leave  Washington 
on  April  10,  to  visit  and  inspect  a  num- 
ber of  the  Bureau's  experiment  stations. 
While  on  this  trip  Director  Bain  will 
address  the  graduating  classes  at  the 
Michigan  College  of  Mines  and  at  the 
Missouri  School  of  Mines.  At  Hough- 
ton, Mich.,  the  address  will  be  delivered 
on  April  14,  and  April  29  is  the  date 
set  for  the  Rolla,  Mo.,  address.  The 
Bureau's  stations  and  offices  at  Min- 
neapolis, Minn.,  Bartlesville,  Okla.,  St. 
Louis,  Mo.,  and  Birmingham,  Ala.,  are 
included  in  the  itinerary. 


SOCIETY  MEETINGS 
ANNOUNCED 


The   Mining   Society  of   Nova   Scotia 

will  hold  its  twenty-ninth  annual 
meeting  at  Halifax,  N.  S.,  on  April  5 
and  6. 

The  American  Association  of  Ehigi- 
neers  will  hold  its  seventh  annual  con- 
vention at  Buffalo,  N.  Y.,  on  May  9  to 
11,  inclusive.  National  headquarters, 
63  Adams  St.,  Chicago,  111.,  is  the  office 
of  Secretary  C.  E.  Drayer. 

The  Institution  of  Mining  and  Metal- 
lurgy will  hold  its  Annual  Dinner  on 
April  13,  in  the  "Edward  VII"  Room  of 
Hotel  Victoria,  Northumberland  Ave., 
London.  W.  C.  2.  The  secretary  is  C. 
McDermid,  1  Finsbury  Circus,  E.  C.  2. 
The  annual  meeting  of  the  Institution 
will  be  held  on  April  21. 

The  American  Chemical  Society  will 
hold  its  spring  meeting  with  the  Roches- 
ter, N.  Y.,  section  in  that  city  on 
April  2()  to  29,  inclusive.  Rates  of  one 
and  one-half  fares  have  been  granted 
by  all  roads  except  those  of  the  New . 
England  and  Transcontinental  Associa- 
tion. Hotel  Rochester,  at  West  Main  St. 
and  Plymouth  Ave.,  will  be  headquar- 
ters. The  final  program  will  be  mailed 
about  April  20,  to  those  requesting  it, 
by  C.  L.  Parsons,  secretary.  1709  G 
St.,  N.  W.,  Washington,  D.  C. 

The  New  York  Section  of  the  Amer- 
criran  Instiluto  of  Mining  and  Metal- 
lurgical F^ngineer.s  will  meet  jointly 
with  the  petroleum  and  gas  committee, 
on  April  (!,  at  the  Machinery  Club,  50 
Church  St.,  at  8  p.m.  After  an  infor- 
mal dinner  the  meeting  will  discuss 
"Petroleum  Legislation  and  Interna- 
tional Regulations."  Among  those  ex- 
pected to  speak  are  Van.  H.  Manning, 
director  of  the  American  Petroleum  In- 
stitute; L.  H.  Woolsey,  of  Lansing  & 
Woolsey,  ex-solieitor  of  the  U.  S.  De- 
partment of  State;  and  J.  A.  L.  Hender- 
son, operator,  of  London.  E.  L.  Gruver, 
25  Broad  St.  ('phone  Broad  6768)  is 
treasurer. 


April  2,  1921 


Engineering    and    Mining    Journal 


599 


The  Mining  News 


Leading  Events 


Union  Sulphur  Sues  Texas  Gulf 
For  Illegal  Removal  of  Ore 

Asks     86,678.000     Damages   —  Action 

Promises  To  Be  Unique  Owing  To 

Process   Used 

On  March  21  the  Union  Sulphur  Co., 
a  corporation  of  New  Jersey,  filed  suit 
in  the  United  States  District  Court 
against  the  Texas  Gulf  Sulphur  Co.  for 
$6,678,000,  alleging  its  land  in  Mata- 
gorda County,  Texas,  has  been  dam- 
aged to  this  extent  by  removal  of  sul- 
phur from  it  by  the  defendant.  As 
the  sulphur  is  melted  in  the  ground  by 
hot  water  approximately  1,000  ft.  be- 
low the  surface  and  then  pumped  out 
through  drill  holes  the  attempt  to 
prove  that  sulphur  was  removed  from 
underneath  the  ground  of  the  plaintiff 
by  operations  on  the  ground  of  the  de- 
fendant bids  fair  to  be  unique  in  the 
annals  of  mining  litigation. 


Freeport  Sulphur  Co.  Suspends 
Operations  Indefinitely 

It  was  announced  on  March  24  by 
C.  A.  Jones,  general  manager  of  the 
Freeport  Sulphur  Co.,  that  the  plant 
would  be  shut  down  and  all  operations 
in  the  sulphur  field  suspended  on  April 
1.  The  shutdown  is  to  be  complete, 
and  will  last  for  an  indefinite  period. 
The  company  has  two  or  three  hundred 
thousand  tons  of  sulphur  on  hand,  and 
can  continue  to  fill  orders  for  some  time. 
It  curtailed  production  to  one-third  of 
its  total  capacity  in  February.  Work 
on  plans  for  the  proposed  asphalt  plant 
is  being  continued. 


EnKineering  Council  of  ITtah 
Organized 

Object   To   Itring  Touether   .Members  of 
Profession    Wllhin    State 

Ah  aniliation  of  engineering  societies 
in  Utah,  to  be  called  the  Engineering 
Council  of  Utah,  has  been  formed  to 
bring  together  members  of  the  engi- 
neering profession  throughout  the  state. 
It  is  the  purpose  of  the  council  to  af- 
ford the  united  consideration  of  mat- 
ters of  common  concern  to  engineers, 
as  well  ns  of  matters  of  public  welfare 
embodying  the  application  of  engineer- 
ing principles,  the  advancement  of 
engineering  practice,  and  to  bring  about 
the  correlation  of  the  local  activities 
of  the  several  engineering  societies. 
The  council  is  riiaile  up  of  two  repre- 
sentntives  from  each  of  the  engineer- 
ing Hocieties  functioning  in  the  state. 
The  council,,  as  appointed,  consists  of 
Messrs.  Phinil),  Ashworth,  Burt,  Brown, 
Merrill,  Ailklnson,  /alinski,  Berger,  V\- 
rich  and  Fisher;  llylom  T.  Plumb  is 
leiiiiioiiiry  chairman. 


WEEKLY  RESUME 
Two  events  of  similar  character 
marked  the  developments  of  the 
Eilers-Guggenkeim  controversy  in  the 
last  week.  A  second  stockholders' 
committee,  headed  by  Henry  Evans, 
of  the  Continental  Insurance  Co.,  an- 
nounced its  intention  of  conducting 
an  impartial  investigation.  A  pro- 
posal tnade  to  A.  S.  d  R.  officials  by 
Guggenheim  Brothers  for  a  similar 
investigation,  and  suggesting  the 
selection  of  Ex-President  Taft  to 
conduct  the  inquiry,  was  made,  and 
Mr.  Taft,  when  asked,  consented  to 
sirvr.  In  Arizona  the  decision  in  the 
Tom  Reed-United  Eastern  apex  ease 
icd.s  handed  doivn  in  favor  of  United 
Ea.stirn  on  March  iS.  In  Texas  the 
Union  Sulphur  Co.  has  brought  suit 
against  the  Texas  Gulf  Sulphur  Co.. 
claiming  tSfilS.OOO  damages  for  allej)ed 
illegal  removal  of  ore.  The  Freeport 
Sulphur  Co.  shut  down  on  April  1. 
■■Borax"  Smith,  once  dominant  in  the 
Pacific  Coast  Borax  Co.'s  affairs,  has 
purchased  a  promising  deposit  of 
I  oil  iiianite  discovered  near  Las  Vegas, 
-V'  I'.,  ill  January,  an  event  that  may 
possibly  split  the  control  of  the  boraj- 
mark(  t.  Curtailment  by  copper  com- 
panies continues:  the  Burro  Moun- 
tain Branch  of  the  Phelps  Dodge 
Corporation  has  shut  down;  liketcise 
the  Old  Dominion,  at  Globe,  Aris. 
Magma  Copper  Co.  has  also  suspend- 
ed. Anaconda  and  the  Jackling  group 
of  porphyries  have  suspended  oper- 
ations cotnpletely.  In  the  Coeur 
d'Alenes  the  Hercules  and  the  Tama- 
rack <{  Custer  (lead)  mitir«  have  shut 
down,  and  the  l^'orthport  smeller  and 
Pennsylvania  refinery  are  expected  to 
follow.  In  Mexico  the  Torreon  smelter 
in  Coahuila  is  expected  to  close  fol- 
lowing the  recent  suspetision  of  oper- 
dtiiinn  at  the  Asareo  plant  in  Hurangn. 


United  Eastern  Wins 

X  decision  in  favor  of  the  United 
Eastern  Mining  Co.,  of  Oatman,  Ariz., 
defendant  in  the  Apex  suit  brought 
against  it  by  the  Tom  Reed  Gold  Mines 
Co.,  was  handed  down  on  March  28  by 
Judge  Bollinger  in  the  Mohave  County 
Supreme  Court. 


More  Copper  Companies 
Announce  Suspension 

.Announcement  was  made  on  March 
2'.)  that  the  Anaconda,  Utah,  Ray  Con- 
solidated, Chino,  and  Nevada  Consoli- 
dated copper  companies  would  shut 
down  completely  at  once  for  indefinite 
periods.  The  Phelps  Dodge  Corporation 
suspended  all  work  at  its  Burro  Moun- 
tain Brnncli  at  Tyroni-,  N.  M.,  on  April 
1,  and  the  Old  Dominion  Copper  & 
Smelting  Co.,  at  (Jlobe,  Ariz.,  largely 
controlle<l  by  Phelps  I)odge,  is  also 
stopping  all  production. 


Taft  To  Investigate  A.  S.  &  R.  Co. 

At  Guggenheims'  Request 

Invited   by   Present   Board.   Which  Has 

Pledged   Co-operation   of   Incoming 

Directors — New  Committee  To 

Make  Inquiry 

Upon  invitation  by  the  American 
Smelting  &  Refining  Co.,  Ex-President 
William  H.  Taft  has  consented  to  act 
as  arbitrator  to  consider  all  charges 
made  by  Karl  Eilers  against  the  Gug- 
genheim management,  it  being  Mr. 
Taft's  understanding  that  the  board  of 
directors  elected  at  the  meeting  on 
April  6  will  invite  him  to  act  in  this 
capacity.  Mr.  Taft's  letter,  dated 
March  26,  follows: 

"I  have  yours  of  March  25,  in 
which  you  inclose  a  draft  of  a  circular 
which  has  been  printed  announcing  that 
you  have  invited  me  to  make  the  in- 
vestigation requested  in  the  letter  of 
the  Guggenheim  Brothers.  If  I  under- 
stand the  proposal,  it  is  that  the  board 
of  directors,  elected  at  the  ne.xt  election, 
shall  invite  me  to  act  in  the  capacity 
of  an  impartial  investigator  or  arbi- 
trator, to  consider  all  the  charges  made 
by  Mr.  Eilers  as  former  vice-president 
of  the  company,  as  to  the  transactions 
of  the  company.  I  assume  you  intend 
that  Mr.  Eilers  shall  be  given  full 
opportunity  to  present  such  evidence  of 
the  transaction  as  he  may  choose,  and 
that  those  whom  you  represent  will 
have  equal  opportunity,  and  that  my 
conclusion  shall  be  a  judicial  one.  With 
that  understanding,  and  with  the  fur- 
ther understanding  that  I  may  have 
sufficient  time,  after  my  present  en- 
gagements, to  do  this  work.  I  shall  be 
willing  to  accept  the  task  and  render  a 
decision  upon  the  issues  thus  made,  as 
a  judge. 

"(Signed!     William   H.  Taft." 

Edgar  L.  Newhouse,  chairman  of  the 
board  of  directors  of  the  \.  S.  &  R.,  has 
advised  Mr.  Taft  that  all  of  his  condi- 
tions are  agreeable  to  the  company,  and 
that  Mr.  Taft  should  understand  that 
the  invitation  to  him  is  extended  by 
formal  act  of  the  present  board  of 
directors,  which,  in  addition,  pledges  the 
co-operation  of  the  incoming  board. 
New  Committke  To  Investigate 

The  etTort,s  of  Karl  Eilers  to  oust  the 
Guggenheims  from  the  control  of  the 
affairs  of  the  .American  Smelting  & 
Refining  Co.  have  been  followed  by  the 
formation  of  a  second  stockholders' 
committee,  headed  by  Henry  Evans, 
chairman  of  the  Continental  Insurance 
Co.  This  committee,  it  is  said,  is  not 
afniinted  with  either  the  miinngement 
of  the  ,\.  S.  &  K.  company  <ir  Its  critics 
and  will  conduct  an  impartial  investiga- 
tion to  ascertain  the  finnni-ial  position 
of  the  company.  A  statement  issued  by 
the  Evans  committee  for  publication  on 
March    2r)    makes    this    announcement: 
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"A  committee  representing  the  stock- 
holders of  the  American  Smelting  & 
Refining  Co.  has  been  organized  for  the 
investigation  of  the  affairs  of  the  com- 
pany, with  special  reference  to  the 
charges  of  mismanagement  which  have 
recently  been  made  by  a  former  vice- 
president  and  director  of  the  company. 
The  committee  is  entirely  impartial  and 
is  in  no  way  affiliated  either  with  the 
management  or  those  who  are  attack- 
ing the  management. 

"The  committee  is  composed  of  the 
following:  Henry  Evans,  chairman  of 
the  board  of  the  Continental  Insurance 
Co.;  Clarence  H.  Kelsey,  president  Title 
Guarantee  &  Trust  Co.;  Henry  K.  Pom- 
roy,  of  Denny,  Pomroy  &  Co.;  Willis  D. 
Wood,  of  Ladd  &  Wood;  Henry  Whiton, 
president.  Union  Sulphur  Co. 

"Title  Guarantee  &  Trust  Co.  is  the 
depositary  for  the  committee.  It  is  pro- 
posed to  take  immediate  and  aggressive 
action,  and  public  announcement  of 
the  committee's  purposes  will  be  made 
soon." 


Park  Sues  R.  V.  Dey  Over 
Grand  Reef  Claims 

Suit  for  $1,250,000  was  begun  in  the 
Supreme  Court  in  New  York  on  March 
23  by  Thomas  Park,  a  mining  engineer 
and  operator,  against  Richard  V.  Dey 
of  San  Francisco.  The  plaintiff  alleges 
that  in  February,  1917,  he  entered  into 
an  agreement  to  purchase  from  the 
defendant  his  rights  in  twelve  mining 
claims  known  as  the  Grand  Reef  mines 
in  Graham  County,  Ariz.,  for  $750,- 
000.  Dey,  he  alleges,  was  to  receive 
10  per  cent  royalty  on  the  product  of 
the  mines  and  was  to  advance  $25,000 
upon  the  plaintiff  exercising  the  right 
of  purchase  set  forth  in  the  agreement, 
the  money  to  be  used  to  develop  the 
properties. 

The  plaintiff  sets  forth  that  on 
March  15,  1917,  he  notified  the  defend- 
ant of  his  desire  to  exercise  the  rights 
conveyed  to  him  in  the  contract.  The 
defendant,  however,  so  he  alleges, 
failed  and  still  refuses  to  do  his  part, 
and  on  March  18,  1920,  sold  his  rights 
to  the  Aravapai  Leasing  Co. 


Temiskaming  Prospectors  Associ- 
ation Holds  Banquet 

The  Temiskaming  Prospectors  Asso- 
ciation has  been  formed  at  Haileybury, 
Ont.,  with  Dr.  W.  L.  Goodwin  as  hon- 
orary president;  J.  Hill,  of  the  Hailey- 
bury School  of  Mining,  president,  and 
T.  M.  Train,  secretary.  The  associa- 
tion held  its  first  annual  banquet  at 
Haileybury  on  March  20,  which  was  at- 
tendefl  by  about  100  prospectors  and 
others  identified  with  the  mining  in- 
dustries of  Northern  Ontario.  Dr. 
Goodwin  was  the  guest  of  honor  and 
gave  an  account  of  his  work  during 
the  winter  in  holding  prospectors' 
clagseg  at  the  firincipal  mining  centers. 
Other  speakers  were  M.  B.  Grover  and 
Fraser  D.  Rcid,  two  of  the  pioneers  of 
the  Cobalt  camp,  D.  Johns  and  L. 
Howey.  Indications  point  to  a  consid- 
erable increase  in  the  number  of  pros- 
ppctorB  .'it  work  this  summer. 


Promising  Colemanite  Deposit 

Found  in  Nevada 

"Borax"  Smith,  Once  Dominant  Figure 

in    Pacific   Coast   Borax   Co.,    Buys 

Property  From  Discoverers 

San  Francisco  Correspondence 

F.  M.  Smith,  familiarly  known  as 
"Borax"  Smith,  once  the  dominating 
figure  in  the  affairs  of  the  Pacific  Coast 
Borax  Co.,  now  seventy-two  years  old, 
on  receiving  a  "hunch"  that  a  promis- 
ing deposit  of  colemanite  had  been  dis- 
covered, caught  the  first  train  to  Las 
Vegas,  Nev.,  and  by  automobile  reached 
the  discovery.  The  find  was  made  by 
F.  M.  Lovell  and  George  D.  Hartman 
on  Jan.  23,  1921.  Both  had  been  pros- 
pecting the  Muddy  Mountains,  Clark 
County,  Nevada,  and  on  inspection  of 
the  discovery  decided  that  they  had  se- 
cured a  valuable  deposit  of  colemanite. 
F.  M.  Smith,  on  completing  his  ex- 
amination, made  an  offer  for  the  prop- 
erty and  arranged  an  initial  deposit  of 
$50,000  to  bind  the  bargain.  A  rough 
conti-act  on  a  sheet  torn  from  Smith's 
notebook  closed  the  deal  by  which  the 
West  End  Chemical  Co.  secured  the 
oviTiership  of  what  promises  to  split 
the  borax  market  into  two  dominating 
factors,  the  West  End  Chemical  Co. 
and  the  Pacific  Coast  Borax  Co.  The 
American  Trona  Co.,  at  Searles,  also 
produces  borax  from  its  potash  plants. 

The  new  colemanite  deposit  is  18i 
miles  from  the  Salt  Lake  railroad,  46* 
miles  by  automobile  from  Las  Vegas, 
Nev.,  and  7  miles  from  the  Colorado 
River.  The  Muddy  Mountains  in  which 
the  discovery  was  made  are  in  an  area 
about  which  little,  until  recently,  has 
been  known.  Shipments  will  be  made 
from  Dyke,  Clark  County,  Nevada, 
pending  the  building  of  a  spur  line  to 
the  property. 

Half  a  dozen  intending  purchasers 
were  outplayed  by  F.  M.  Smith.  The 
West  End  Chemical  Co.,  of  which  F. 
M.  Smith  is  the  president,  is  at  pres- 
ent operating  a  potash  and  borax  plant 
at  Searles  Lake. 

The  two  prospectors  were  both  grub- 
staked, one  by  a  woman  in  Salt  Lake 
and  the  other  by  Peter  Buol,  of  Las 
Vegas.  After  several  months  of  fruit- 
less prospecting  they  entered  a  nar- 
row canyon  and  came  upon  outcrop- 
pings  of  a  white  mineral  resembling 
quartz.  The  veins  were  sizable  and  oc- 
curred in  one  side  of  a  hill  approxi- 
mately 3,000  ft.  in  length  and  800  to 
.500  ft.  high. 


Bureau  New  Movie  Films  Ready 

The  Bureau  of  Mines  now  has  ready 
for  distribution  copies  of  the  films  en- 
titled "Story  of  Sulphur,"  "Story  of 
Ingot  Iron,"  and  "Story  of  Asbestos." 
These  films  have  been  prepared  at  a 
cost  of  more  than  $40,000.  They  will 
be  furnished  without  charge  to  any  re- 
sponsible persons  who  are  interested  in 
making  a  showing  of  them.  Since  the 
requests  for  the  use  of  these  films 
cannot  all  be  met  promptly,  preference 
will  be  giv(!n  to  the  showings  likely  to 
be   most  largely  attended. 


Cobalt  Arbitrators  Propose  Wage 
Cut  Effective  April  1 

Managers  Have  Agreed,  but  Action  by 
Employees  Is  Deferred 

The  Board  of  Conciliation  and  Arbi- 
tration, which  has  been  in  Cobalt,  Ont., 
investigating  the  dispute  between  the 
operators  and  the  men,  has  concluded 
its  sittings.  The  dispute  arose  over 
the  proposed  cut  in  wages,  which  was 
to  have  been  put  into  effect  on  Feb. 
15,  but,  on  account  of  the  board  hav- 
ing been  appointed,  the  cut  has  not 
yet  become  effective.  Much  evidence 
regarding  operating  costs  was  intro- 
duced by  the  operators,  while  the  men 
confined  themselves  to  the  slight  de- 
crease in  the  cost  of  living.  The  board 
appeared  to  be  unanimous  in  the  opin- 
ion that  some  measure  was  necessary 
to  permit  the  mines  to  continue  oper- 
ations and  to  give  employment  to  as 
many  men  as  possible,  as  the  decline 
in  the  price  of  silver  and  the  conse- 
quent shutting  down  of  a  number  of 
properties  has  resulted  in  throwing 
about  1,500  men  out  of  employment. 
Before  leaving  Cobalt  the  chairman 
proposed  to  the  representatives  of  the 
men  that  the  proposed  cut  of  75c.  a 
day  should  be  effective  from  April  1. 
The  managers  agreed  to  this  and  the 
representatives  of  the  men  agreed  to 
bring  it  before  the  men  at  a  mass  meet- 
ing about  to  be  held. 


Iron  Ore  Taxation  Muddle  Worse 
Each  Week 

Constitutes  Principal  Issue  Before 
Minnesota  Public 

The  question  of  taxing  iron  ore  prop- 
erties in  Minnesota  becomes  a  little 
more  muddled  each  week.  At  the  out- 
set of  the  present  legislative  session 
the  tonnage  tax  was  a  paramount 
issue,  but  the  validity  of  this  was  a 
question  and  after  seeking  and  devis- 
ing many  ways  to  tax  the  iron  proper- 
ties, the  advice  of  the  attorney  gen- 
eral was  sought,  vsdth  the  result  that 
instead  of  a  tonnage  tax  which  is  noth- 
ing more  or  less  than  an  additional  or 
super  property  tax  it  was  advised  that 
an  occupational  tax  was  constitutional. 
With  this  constitutional  weapon  two 
bills  were  prepared  imposing  a  6- per 
cent  tax  on  the  occupation  of  mining, 
but  one  bill  provides  that  50  per  cent 
of  the  revenue  go  into  permanent  trust 
funds.  These  two  bills  passed  the 
House  of  Representatives  and  are  now 
in  the  hands  of  a  Senate  committee. 
The  fight  has  simply  narrowed  down 
to  a  sectional  fight  between  the  north- 
ern and  southern  portions  of  the  state. 
The  supporters  of  the  occupational  tax 
forgot,  it  is  claimed,  that  at  the 
present  time  mineral  lands  are  as- 
sessed under  the  i)rescnt  ad  viilorom 
system  at  the  rate  of  50  per  cent  of 
the  true  value,  which  is  a  25  per  cent 
higher  rate  than  is  imposed  on  urban 
real  estate  and  a  50  per  cent  higher 
rate  than  is  imposed  on  rural  real 
e.statp.  If  more  additional  revenue  ia 
required  the  sanio  is  jjrocurnble  through 
the  ad  valorem  system  as  the  valuation 
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of  such  property  is  easily  figured  and 
the  rate  of  assessment  can  be  raised 
to  meet  any  requirements  or  demand 
instead  of  resorting  to  the  system  of 
occupational  taxes  which,  it  is  said, 
tends  to  retard  progressive  tax  legis- 
lation as  other  occupational  bills  were 
immediately  introduced  which  created 
considerable  confusion. 

Again  it  is  pointed  out  that  the  sup- 
porters of  the  bill  do  not  desire  to 
raise  the  assessment  under  the  ad 
valorem  system  as  the  rate  would  be  so 
out  of  proportion  to  other  property  that 
the  public  would  not  permit  the  abuse, 
so  they  use  other  methods  with  new 
names  and  rely  on  the  theory  that  what 
is  not  prohibited  by  the  constitution 
of  the  State  of  Minnesota  is  permitted, 
instead  of  accepting  the  matter  as  a 
principle.  The  theory  of  the  occupa- 
tional tax  is  based  on  the  principle 
that  the  tax  will  reach  by  indirection 
a  class  of  people,  property  or  business 
which  under  any  ad  valorem  system 
cannot  be  made  to  pay  what  is  con- 
sidered a  tax  equivalent  to  that  im- 
posed on  other  people,  properties  or 
business  capable  of  being  actually  ap- 
praised and  valued.  As  stated  above, 
all  mineral  lands  on  the  iron  ranges 
can  be  accurately  valued  by  estimates 
and  for  that  reason  should  not  be  con- 
sidered under  the  system  of  an  oc- 
cupational tax.  To  single  out  any  one 
industry  for  abnormal  taxation,  it  is 
held  by  some,  is  a  feature  that  should 
be  avoided  in  any  state  or  country  and 
the  present  time  is  not  ripe  for  higher 
taxes  on  any  commodity  needed  for 
construction  in  all  parts  of  the  world. 
It  is  stated  by  an  authority  that  no 
extra  tax  or  tonnage  tax  could  be  made 
so  low  as  not  to  force  the  low-grade 
ore  interests  out  of  business.     It  has 


been  proven  that  various  low-grade 
deposits  can  be  profitably  mined  and 
sold  by  resorting  to  a  process  of  mill- 
ing and  concentration  before  shipping. 
This  requires  large  outlay  of  money 
and  time  and  also  necessitates  the  han- 
dling of  a  large  tonnage  for  a  profit- 
able business. 


Situation  on  Lake  Superior 
Ranges  Doubtful 

Navigation  Expected  To  Open  April  15, 
With  Ore  Moving  Slowly  at  Start 

The  iron  ore  situation  in  the  Lake 
Superior  district  is  still  doubtful  as 
far  as  estimating  the  tonnage  that  will 
be  moved  during  this  coming  shipping 
season.  Since  the  demand  by  the  fur- 
nace companies  will  determine  the 
amount  of  ore  shipped  the  outlook  is 
not  very  bright  but  optimism  prevails 
in  most  places.  Many  of  the  furnace 
companies  have  sufficient  ore  in  their 
yards  and  a  considerable  tonnage  has 
accumulated  at  the  lower  docks,  but  to 
offset  such  a  condition  it  is  a  fact  that 
many  mines  have  closed  temporarily, 
with  a  very  small  tonnage  of  ore  ready 
to  be  shipped.  Should  a  demand  be 
created  by  improvement  in  general 
trade  conditions  during  the  next  couple 
of  weeks  many  properties  will  again 
reopen  and  a  busy  season  can  be  antici- 
pated. 

Many  factors  enter  into  the  iron  and 
steel  situation  at  present,  but  the  most 
prominent  one  is  that  of  the  railroad 
situation.  A  just  and  fair  settlement 
of  this  controversy  would  place  the  rail- 
roads in  a  position  whore  they  would 
feel  justified  in  ordering  large  quan- 
tities of  sorely  needed  rails  and  equip- 
ment. 


All  indications  point  to  the  opening 
of  navigation  about  April  15,  as  such 
ice  as  remains  is  rapidly  disappearing. 
Every  indication  points  to  a  very  slow 
movement  of  ore  at  first  and  only  very 
favorable  unforeseen  conditions  can 
change  this  situation,  but  there  is  every 
reason  to  believe  that  by  July  1  the 
movement  will  be  greatly  increased. 


Minnesota  Steel  and  Oliver  Com- 
panies Seek  Reparation 

Duluth  —  Reparation  for  ovei'charges 
amounting  to  §180,000  during  Federal 
control  is  asked  in  complaints  filed  with 
the  Interstate  Commerce  Commission 
by  the  Minnesota  Steel  Co.  and  the 
Oliver  Iron  Mining  Co.  against  the  Di- 
rector General  of  Railroads  and  the 
Duluth,  Missabe  &  Northern  R.R.  The 
Minnesota  Steel  Co.  asks  S82,356.39, 
covering  excess  charges  on  shipments 
of  coal  and  limestone  to  its  Steelton, 
Minn.,  plant  from  June  25  to  Nov.  15, 
1918.  During  this  period  it  was  forced 
to  pay  §15  per  car  from  Duluth  as 
against  $7.50  per  car  prior  to  this 
period.  The  claim  of  the  Oliver  Iron 
Mining  Co.,  amounting  to  $95,394.26,  is 
for  alleged  excess  charges  on  shipments 
of  iron  ore  from  the  Arcturus  mine  to 
the  concentrator  at  Bovey.  The  freight 
rate  on  these  shipments  was  raised 
from  $5  per  car  to  $18.50  per  car  it  is 
claimed. 


Utah  Companies  Cut  Wages 
25c.  Per  Day 

A  general  reduction  of  25c.  a  day  in 
wages  paid  underground  workers  in 
Utah  went  into  effect  on  April  1.  High 
costs  and  low  metal  prices  have  forced 
this  step. 


News  From  Washington 

By   PAUL  WOOTON 
Special  Correspondent 


Tariff  Program  Decided  Upon 

by  Leaders 

I'nrm   I'rodiirts.   Anti-Dumping  and   Ad 

Valort-m  Diilifs  To  Me  Considered 

FirHl — IVrmancnl   M«'asure 

lit'inK    Draflfd 

Tariff  plun.s  now  have  been  agreed 
upon  by  leaders  in  the  House  and  the 
Senate.  The  i-mcrgcncy  tariff  bill, 
covering  farm  products  only,  in  exactly 
the  Slime  form  in  which  it  was  vetoed 
by  I'rcsidetit  Wilson,  will  be  ro-pnssed. 
Immcdiatily  thert-afti-r,  attention  is  to 
be  turned  to  an  iinti-dumping  bill.  Next 
on  the  priigram  is  legislation  provid- 
init  thill  ml  viilorem  duties  an-  to  be 
based  on  Anicricnn  prices  inst('n<l  of  on 
foreign  invoice  vaium.  Following  this, 
the  permanent  tariff  bill  is  to  he  pnHsed, 
with  thf  revisifin  of  the  intornni  rev- 
enue laws  to  awnit  disposition  of  the 
Uriff. 


As  the  Committee  on  Ways  and 
Means  has  completed  its  tariff  hear- 
ings, work  on  the  permanent  tariff  is 
going  ahead  rapidly,  with  the  promise 
that  a  bill  will  be  reported  out  within 
six  weeks.  The  metal  schedule  is  be- 
ing handled  by  a  subcommittee  consist- 
ing of  Uopre.sentntives  Tilson,  of  Con- 
iii'<ticut;  Mott,  of  New  York,  and 
Tiniln-rlake,  of  Colorado.  This  sub- 
committee is  meeting  twice  a  day,  and 
it  is  believed  that  its  portion  of  the 
hill  will  bo  considered  before  those  cov- 
«'ring  some  of  the  more  controverted 
schedules. 

The  nnti-dumping  legislation  is  ex- 
liertcd  to  give  ininiediati'  relief  in  those 
rases  where  particular  advantages  are 
nfforded  foreigners  to  market  their 
goods  at  it  sacriflco,  |)ossibly,  but  for 
cash,  anil  where  they  have  the  advan- 
tage of  depreciated  exrlinngi-.  It  is 
probable  that  the  nnti-dumping  measure 


will  provide  that  each  imported  art\oi. 
shall  pay  a  tax  equal  to  the  difference 
between  the  American  costs  of  produc- 
tion and  those  in  foreign  countries. 


War  Mineral  Awards 

.•Vwards  were  rwomnieniicd  by  the 
War  Minerals  Relief  Commission  dur- 
ing the  week  ended  March  19,  as  fol- 
lows (the  name  of  the  claimant,  the 
mineral,  the  amount  recommended,  and 
its  peiTentage  relationship  to  the 
amount  claimed  is  shown  >:  Manganese 
Metal  Co.,  manganese,  $19.00:?.".,-..  ."^S 
per  cent;  A.  L.  Wakehani.  chrome, 
?784.S4,  49  per  cent;  Sawyer  Tanning 
Co.,  chrome,  $2,793.01,  ,19  por  cent! 
Sawyer  Tanning  Co.,  chn)mo.  $18,- 
487.23,  07  per  cent;  Snw.vcr  Tunninjt  Co., 
chrome,    $l,S77:i;    19    per   cent.      The 

total   of  tin 1  i   ..ndations  for  the 

week  was  $:lN.r..'  >  .' 
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International  Mine  Rescue  Meet 
at  St.  Louis 

Arrangements  have  been  made  by 
the  Bureau  of  Mines  to  hold  this  year's 
International  Mine  Rescue  and  First  Aid 
meet  at  St.  Louis  Sept.  1,  2,  and  3. 
Delegations  representing  Canada,  Eng- 
land, France,  and  Belgium  will  attend. 
A  conference  will  be  held  during  the 
meet  on  standardization  of  mine  rescue 
methods.  There  will  also  be  displayed 
commercial  exhibits  of  mine  rescue 
apparatus. 

In  conjunction  with  the  meet,  the 
Joseph  A.  Holmes  Memorial  Associa- 
tion will  hold  its  annual  meeting  and 
awards  will  be  made  of  its  heroism 
medals. 


Mine  Products  Lead  in 
Railroad  Tonnage 

In  its  latest  statistical  statement 
showing  total  freight  tonnages  for 
several  commodities  on  Class  1  rail- 
roads, the  products  of  mines  continued 
to  maintain  a  long  lead  over  the 
products  of  agriculture,  forest  products, 
manufactures,  and  animal  products. 
The  figures  are  for  the  third  quarter  of 
1920.  The  total  tonnage  of  products 
of  mines  during  that  period  was  346,- 
040,830.  This  is  a  decided  increase 
over  the  tonnage  for  the  second  quar- 
ter, which  was  272,179,6.56  tons.  There 
was  an  increase  in  each  separate  item 
making  up  the  total.  The  number  of 
carloads   into   which   the  tonnage  from 


the  mines  during  the  third  quarter  was 
divided  was  7,205,790.  The  subdivisions 
of  the  total  are  as  follows,  the  figures 
being  given  in  tons: 

Anthracite  coal,  31,335,703,  bitumin- 
ous coal,  185,729,568;  coke,  11,516,072; 
iron  ore,  54,238,232;  other  ores  and  con- 
centrates, 9,296,618;  base  bullion  and 
matte,  860,091;  clay,  gravel,  sand,  and 
stone,  41,446,060;  crude  petroleum,  3,- 
313,5.32;  asphalt,  1,329,720;  salt,  2,637,- 
821;  other  products  of  mines,  4,337,- 
413. 

The  division  of  tonnage  as  between 
the  principal  transportation  districts  is 
as  follows:  Eastern  district,  208,068,- 
452  tons;  Pocahontas  district,  19,133,- 
463;  southern  district,  30,224,414;  and 
western  district,  88,614,501. 


News  by  Mining  Districts 


Special  London  Letter 

Tin  Price   Improves — Mexico  Mines   of 

El  Oro  Report  Satisfactory — Strike 

in  Rhodesia  Serious  —  Burma 

Corporation  Again  Actively 

Developing 

By  W.  a.  Doman 

London,  March  15. — A  new  develop- 
ment has  taken  place  in  the  tin  market. 
It  will  be  remembered  that  the  Feder- 
ated Malay  States  pegged  the  price, 
and  subsequently  withdrew  it,  announc- 
ing at  the  same  time  that  it  would  not 
throw  the  concentrates  on  the  market. 
Now  the  Netherlands  Indies  Govern- 
ment, in  conjunction  with  the  Billiton 
Company,  has  concluded  a  contract  with 
the  Federated  Malay  States  not  to  sell 
tin  for  at  least  three  months.  The 
announcement  has  been  followed  by  a 
recovery  in  the  price  of  the  metal  to 
about  £160  per  ton,  a  rise  of  £10  in  two 
working  days. 

Following  upon  the  unfortunate  posi- 
tion shown  by  the  Geevor  (in  Corn- 
wall) report,  comes  a  loss  made  by  the 
East  Pool  and  Agar  last  year  of  £19,- 
421,  which,  with  about  £9,000  for  de- 
preciation, gives  a  deficit  of  approxi- 
mately £28,000.  No  one  expected  such 
a  result  from  this  company,  which 
seems  to  own  the  richest  property  in 
the  Duchy.  The  lo.ss  is  due  to  the  fall 
in  the  prices  of  tin,  wolfram,  and 
arsenic,  and  to  the  advance  in  working 
costs.  The  report  of  the  managers  shows 
that  physically  the  property  is  in  a  very 
sound  condition.  There  is  a  large  quan- 
tity of  high-grade  tin  ore  in  sight,  but, 
at  the  moment,  it  does  not  pay  to  work 
it.  Dolcoath  proposes  to  issue  £17,500 
in  1/ —  preference  shares  to  maintain 
the  plant  and  for  other  purposes  until 
matters  improve. 

Mexico  Mines  of  El  Oro  issues  quite 
a  satisfactory  report  for  the  twelve 
months  ende<l  June  30  last.  Not  only 
has  the  company  paid  18/ —  per  £1 
share  in  dividend.s,  the  game  as  for  the 


preceding  year,  but  it  declares  an  in- 
terim amount  for  1921-22  of  4/—.  Fi- 
nancially this  is  good.  Little  in  the 
natui-e  of  development  work  was  done, 
however,  the  only  disclosures  of  note  be- 
ing on  the  new  west  vein  on  the 
eleventh  level  of  Oro  Nolan.  Ore  ex- 
tracted amounted  to  136,265  tons  and 
was  not  altogether  replaced,  for  the  re- 
serves are  estimated  at  350,100  tons,  as 
compared  with  379,100  tons.  The  value 
is  also  rather  lower  in  respect  of  gold 
at  10.92s.  and  silver  at  8.82  oz.  is  .62 
oz.  higher.  The  company  was  fortunate 
in  being  able  to  reduce  working  ex- 
penses slightly,  and  the  percentage  of 
extraction  made  an  improvement  from 
86.50  to  89.64. 

Strike  in  Rhodesia  Assumes 
Serious  Proportions 

The  miners'  strike  in  Rhodesia  has 
assumed  a  very  serious  aspect.  The 
men  refused  to  concede  to  the  owners 
the  right  to  engage  and  dismiss  anyone 
they  liked,  that  is,  non-unionists,  and 
the  consequence  is  a  lock-out.  A  mem- 
ber of  the  Legislative  Council  inter- 
vened and  put  forwai-d  fresh  proposals 
to  the  owners,  but  these  were  rejected, 
and  the  repatriation  of  the  natives  has 
already  begun.  The  only  mines  at  work 
are  the  Falcon,  Cam  and  Motor,  and 
Rhodesia  Broken  Hill.  At  Wankie 
Collieries  and  Shamva  the  men  are  on 
strike.  At  the  Falcon,  development 
work  has  ceased  owing  to  the  low  price 
of  copper. 

The  Burma  Corporation  is  again  be- 
coming active  in  development  and  is 
putting  up  raises  from  the  No.  6  level 
at  the  southern  end  of  the  proved  ore- 
body.  Two  of  these  workings,  ■  the 
1,679-ft.  and  the  1,135-ft.,  are  in  capital 
ore,  the  as.says  being  respectively  36 
oz.  silver,  39  per  cent  lead,  and  20  per 
cent  zinc  for  the  last  15  ft.  in  the 
former,  and  34  oz.  silver,  35  per  cent 
lead,  and  21  per  cent  zinc  for  35  ft.  in 
the  latter.  The  weight  of  metal,  it  will 
be  seen,  is  distinctly  high. 


CANADA 

Ontario 

Northern     Customs     Concentrators     in 

Liquidation — British    America 

Nickel  Not  To  Resume 

Cobalt — The  report  of  the  La  Rose 
Mines,  Ltd.,  for  the  year  1920,  exclu- 
sive of  the  operations  of  the  Univer- 
sity, shows  a  production  of  410,455  oz., 
having  a  net  value  of  $313,995,  as 
compared  with  a  production  of  289,- 
311  oz.,  valued  at  $356,124  in  1919. 
Costs  were  reduced  from  $1.05  in  1919 
to  73c.  in  1920.    The  profit  was  $13,279. 

At  the  annual  meeting  of  the  Mc- 
Kinley-Darragh  held  in  Toronto  re- 
cently little  hope  of  resumption  of 
operations  was  held  out  until  there  had 
been  a  very  appreciable  increase  in  the 
price  of  silver. 

Northern  Customs  Concentrators, 
Ltd.,  has  gone  into  the  hands  of  liqui- 
dators. This  enforced  liquidation  was 
brought  about  as  the  result  of  two 
actions  against  the  company.  Prac- 
tically the  only  assets  of  the  company 
consist  of  share  holdings  in  the  Bailey 
Silver  Mines,  Ltd. 

The  recent  rumor  regarding  the  re- 
sumption of  underground  operations  at 
the  British  America  Nickel  Co.'s  mines 
in  the  Sudbury  district  has  been  of- 
ficially denied. 

British   Columbia 

Trail — Shipments  to  the  Consolidated 
smelter  (hiring  the  week  ended  March 
21  totaled  7,968  tons  coming  from  the 
company's   mines. 

Sheep  Creek — With  reorganization  of 
Queen-Ore  Hill  Mines  Co.  to  take  over 
and  operate  the  famous  Queen  mine  in 
conjunction  with  the  Ore  Ilill  group  an 
active  summer  around  the  Queen  mine 
is  expected.  The  Queen  stamp  mill 
will  be  put  in  condition  for  operation 
this  season,  there  being  a  considerable 
quantity  of  material  ready  in  the  mine 
for  milling. 
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MEXICO 
Zacatecas 
Conditions  Good  Owing  to  Activities  of 
Mexican  Corporation  and  Bote 
Mining  Co. 
Zacatecas — The    district   as    a    whole 
has  not   been  so  seriously  affected  by 
the  drop  in  the  value  of  silver  as  might 
have  been  expected,  owing  to  the  fact 
that  two   of   the   large  Anglo-Mexican 
mining    concerns   operating    in    the    El 
Oro  district  have  recently  become   in- 
terested in  several  of  the  old  properties 
here,  and  have  been  preparing  to  un- 
water  and  generally  investigate  them. 
The  two  companies,  namely,  the  Fres- 
nillo   unit  of  the    Mexican   Corporation 
(silver)  and  the  Bote  Mining  Co.  (silver 
and  gold),  although   having  suspended 
milling    operations    in    December    last, 
have  both  continued  construction  work 
upon  their  new  plants.    As  a  result,  the 
district  has,  if  anything,  become  more 
active,  and  employment  conditions  are 
actually    better   than    when    silver   was 
at   top  prices.     The  new  plant  of  the 
Fresnillo  unit   is  expected   to  be  ready 
about  the  middle  of  the  year.     Mr.  Cook 
continues  as  manager  of  this  important 
unit,  which,  when  complete<l,  will  be  one 
of  the  largest  silver  mills  in  existence. 
As  in  the  case  of  the  Fresnillo  unit, 
the  drop  in  the  price  of  silver  forced  the 
suspension  of  the  Bote  company's  mill- 
mg    operations    last    December.      Sinco 
then,  remodeling  of  the  mill  and  plant 
has  been  under  way  and  new  machinery 
IS  being  added  to  increase  the  capacity. 
Improvements    will    include    tube   mills, 
claMsifiers.  concentrators  and  thickeners. 
A  change  of  management  is  projected, 
with  rt  view  to  more  energetic  operation 
of    the   company's    properties.      (Jordon 
Wil.H»n    IS    closely    identified    with    the 
gen.rnl     reconiitruction    and     improve- 
ment policies. 

"The  I,n  Fo  company  (silver-gold  1, 
Which  wn-s  actively  inve>.tigating  the 
POMihilitiei,    of    the    Cunnnjuatillo    di«- 


^  ■  .  ,  4#  "3ve  practically  been  forced  to  close 
trict,  southeast  of  Zacatecas,  curtajTed  their  doors  for  the  present  as  the  nu 
these     onpratinn«     rT>n  =  ;^o..oKl,,     j„l: «■.«>.„„„      ii      .-.  >  .       .       .. 


deayored  to  come  to  terms  with  the 
native  owners  on  this  group,  but  with- 
out success  until  recently,  when  the  Dos 
Estrellas  Co.,  of  El  o'ro,  reached  an 
agreement  which  will  permit  a  thorough 
inspection  of  the  holdings,  covered  by 
option. 

Work  upon  these  properties  has  been 
carried  on  spasmodically  for  several 
years  under  primitive  conditions. 
Small  lots  of  silver-lead  and  siliceous 
silver  ores  have  been  shipped  to  local 
buyers,  and  only  from  the  upper  work- 
ings, which  have  been  free  of  water. 

The  Magistral  property  (copper)  has 
remained  inactive  since  the  death  of 
Mr.  Gilbert,  and  is  still  involved  in  liti- 
gation. 

Work  on  the  Parroquia  copper  prop- 
erty is  practically  suspended,  owing  to 
the  low  price  commanded  by  the  metal. 
The  closing  down  of  the  -4g"uascalientes 
smelter,  of  the  A.  S.  &  R.  Co.,  will  tend 
to  further  curtail  chances  of  shipoine 
ore. 

The  two  ore-buying  agencies,  repre- 
senting the  American  Smelting  &  Re- 
fining Co.  and  Cia.  Minerals  y  Metales, 
have    practically   been    forced    to   close 


these  operations  considerably  duling 
the  latter  part  of  1920.  This  work  has 
again  been  resumed  on  a  modified  sc^le. 
The  mill,  which  was  finished  by  the 
company  and  only  tried  out  in  1914, 
when  revolutionary  conditions  rendered 
further  operations  impossible,  continues 
inactive,  with  no  indications  of  im- 
mediate resumption  of  work. 

The    Los    Campos    property    (silver- 
gold)  ranks  as  one  of  the  most  interest- 
ing  antigtws   of   the   district.      It    was 
abandoned   thirty  or 
forty  years  ago,  owing 
to   the   inability   of  the 
native   owners    to    cope 
with  the  water  problem 
with  the  crude  animal- 
power    methods    they 
employed.     The    m  i  n  e 
has    been    consequently 
under  water  since  then. 
The    El    Oro    company 
has  taken  an  option  on 
the    property    (held    by 
local    people)    and    has 
been    installing    hoists. 
Unwatering     has    a  I  - 
ready  been  started.     It 
is  the  first  attempt    in 
many  years  to  open  up 
one  of  the  famous  aban- 
doned   Zacatecas    prop- 
erties— and   their  name 
is  legion.     Mr.  Meisner 
is  in  charge.    The  Veta 
(Irande    property     (sil- 
ver-lead-gold)     is     a 
famous     old     group    of 
mines  lying  a  few  miles 
north  of  the  state  lap- 
itol.    For  several  years, 
and  particularly  during 
the  period  of  peak  prices 
for     silver,    i>racticallv 
all     the     large     Anglo- 
American  Mexican  niiti- 
ing  corporation.s  at  one 
I  i  m  e    or    anothiT    en- 


merous  small  ••shipping"  properties 
which  generally  sell  their  ores  locally 
are  unable  to  operate  at  profit  under 
present  prices.  The  result  is  that  there 
IS  practically  no  exportation  or  produc- 
tion of  silver,  gold,  copper,  or  lead  in 
the  district  at  present. 

Hidalgo 

Pachuca— The  San  Rafael  company, 
whose  mill  burned  on  March  6  em- 
ployed over  1,000  men. 


AN<»TIIKH   VIRW  OP  THK   IiK.'STKOyKD  .SAN   HAFAEL 

Mti.u.  AT  rArm-»'A.  wim-ii  may  he  .sek.n 
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Durango 
Shut  Down  of  Asarco  Smelter  Serious 
Blow  to  Producers 
Durango,  March  16  —  The  Asarco 
smelter  of  the  A.  S.  &  R.  Co.  at  Asarco, 
Dgo.,  has  been  forced  to  close  down  this 
week  owing  to  the  lack  of  shipments 
of  ore  and  the  low  prices  of  metals. 
This  was  to  be  expected  ever  since  the 
principal  mines  of  the  company  at 
Velardefia  closed  at  the  end  of  Febru- 
ary. The  company's  announcement 
says  that  the  suspension  will  be  for  an 
indefinite  period.  The  effect  will  be 
serious  for  the  few  high-grade  mines 
that  are  hanging  on;  when  these  close 
there  will  be  neither  mine  nor  smelter 
working  in  the  State  of  Durango.  The 
shutdown  is  all  the  more  serious  as  it 
came  without  warning.  It  is  reported 
that  the  smelter  at  Torreon,  Coahuila, 
which  opened  less  than  a  month  ago, 
will  also  close,  leaving  the  miners  with- 
out any  market  whatever  for  their 
ore,  many  cars  of  which  are  in  transit, 
but  tied  up  on  account  of  the  railroad 
strike. 

"It's  an  ill  wind  that  blows  nobody 
good,"  and  there  are  those  who  have 
been  watching  and  waiting,  and  have 
chosen  the  present  as  a  most  opportune 
occasion  for  investment  in  mines.  The 
present  situation  (says  our  correspond- 
ent) has  favored  the  investor  with  an 
important  advantage  which  will  prob- 
ably not  again  return  to  him  for  some 
time. 

Guanajuato 
Removal  of  Duties  Recommended  To 
Aid  Mining 
Guanajuato — Engineer  Antonio  Ma- 
drazo,  governor  of  the  State  of  Guana- 
juato, in  expressing  his  opinion  regard- 
ing the  threatened  paralysis  of  the 
silver  mining  companies,  said  that  he 
believed  the  crisis  might  be  partially, 
if  not  wholly,  averted  if  the  federal 
government  should  immediately  legis- 
late in  their  favor.  He  recommends 
the  exemption  of  all  export  duties  on 
silver  and  of  import  duties  on  mining 
machinery  and  supplies.  Also  that  the 
freight  rates  on  ore  be  the  same  as  they 
were  in  1910,  which  was  less  than  one- 
half  the  amount  charged  at  present. 

Coahuila 
Torreon  Smelter  May  Shut  Down 
Torreon — The  Torreon  smelter  of  the 
Cia.  Minerales  y  Metales  continues  to 
operate  one  copper  and  two  lead  fur- 
naces, but  a  shutdown  is  threatened  un- 
less the  fuel  supply  can  be  replenished 
soon.  The  shortage  is  occasioned  by 
the  strike  of  railroad  employees,  which 
is  about  ended.  Thi.s  plant  has  ten 
furnaces,  three  copper  and  seven  lead. 

WASHINGTON 

Chcwelah   Mining  Co.  Levies  Ahschk- 
menl  for  Development 

Chewelah — ^Stockholders  of  Chewclah 
Mining  Co.,  operating  near  here,  have 
authorized  a  1  mill  aHscssment  quarter- 
ly in  addition  to  a  .T  mill  per  annum 
a.s.sessment,  to  provide  funds  for  addi- 
tional development. 


CALIFORNIA 
Iron     Mountain     Mine     Closed — Power 
Company  Seeks  To  Collect  Sur- 
charge After  April  10 

San  Francisco — The  King  tax  bill 
increasing  the  tax  rate  upon  public 
utilities  has  passed  the  Legislature, 
and  its  effect  upon  mining  operations 
is  just  beginning  to  appear.  The 
Pacific  Gas  &  Electric  Co.,  supplying 
power  to  a  number  of  mining  compa- 
nies, has  asked  the  State  Railroad  Com- 
mission for  authority  to  continue  col- 
lecting the  surcharge  beyond  the  date, 
April  10,  fixed  by  the  commission.  If 
permission  is  given  mining  companies 
will  continue  to  pay  the  high  rates  now 
prevailing.  Other  utility  companies 
supplying  power  may  be  expected  to 
follow  the  same  procedure. 

The  Natomas  Co.  of  California 
dredged  20,459,001  cu.yd.  dm-ing  1920. 
The  gross  gold  recovery  was  $1,680,675; 
costs,  including  taxes  and  insurance, 
were  $1,361,849;  net  was  $318,825.  An 
interesting  comparison  of  cost  is  given 
in  the  following  table: 


Gross, 

Cost, 

Net, 

cents 

cents 

cents 

per 

per 

per 

cu.yd. 

cu.yd. 

cu.yd. 

1914-17 

9.16 

4.57 

4.59 

1918 

8.31 

5.46 

2.85 

1919 

8.66 

6.41 

2.25 

1920 

8.21 

6.65 

1.86 

On  gold-bearing  ground  not  owned 
by  the  company  2,510,199  cu.yd.  was 
dredged,  realizing  a  profit  of  $12,000  to 
the    company.      The   remaining    proven 


Idaho-Maryland  has  been  had  to  lo- 
cate old  ore-shoots.  The  Grass  Valley 
Consolidated  is  reported  to  have  se- 
cured working  options  on  ground  south 
of  the  Allison   Ranch   mine. 

Redding — The  Iron  Mountain  mine 
of  the  Mountain  Copper  Co.  has  been 
closed  indefinitely,  and  the  company's 
Hornet  mine  is  producing  pyrites  for 
sulphuric-acid  manufacture.  The  Utah- 
California  Gold  Mining  Co.  has  recently 
purchased  mining  property  near  Cal- 
lahan, Siskiyou  County,  and  is  pre- 
paring for  active  work.  A  heavy  snow- 
storm late  in  February  interfered  with 
the  operations  of  the  Valdor  dredge 
through  breakage  of  power  lines  and 
ditches. 

NEVADA 
Work  on  United  Comstock  Mines  Adit 
Progressing 
Virginia  City — The  United  Comstock 
Mines  Co.,  at  Gold  Hill,  is  driving  its 
adit  from  seven  headings.  A  Hoar 
shoveling  machine  is  at  work  in  the 
portal  heading  which  has  reached  a 
point  1,100  ft.  from  the  portal.  The 
haulage  adit  is  8  ft.  high,  9  ft.  wide 
at  the  bottom  and  7  ft.  at  the  back. 
Three  shifts  of  five  men  each,  one  ma- 
chine man,  two  muckers  and  two  ham- 
mers, are  being  used  at  the  portal 
action.  The  round  consists  of  three 
6-ft.  back  holes,  three  6-ft.  breast  holes, 
three  8  to  9-ft.  cut  holes,  two  4-ft. 
easers  and  three  61  to  7-ft.  lifters. 
Forty  per  cent  gelatine  dynamite,  II 
in.  diameter,  is  used,  126  sticks  per 
round  being  required.     Bear  brand  fuse 


lands  of  the  company  total  142,000,000  g„j   electric   delay   exploders   are   used, 

cu.yd.  and  in  addition  40,000,000  cu.yd.  gjxty    1,800-lb.    cars    are    usually   filled 

will  be  dredgable  if  pre-war  costs  again  pg^  round.   Twelve-pound  rails  are  used, 

prevail.     The   peak   of   high   costs    has  double   track   being  laid   to   within   300 

been  passed,   and   net  returns   may   be  f^    ^j  ^^g  face.     The  haulage  adit  will 

expected    to    increase.      This    conserva-  ^e  9,000  ft.  long.     In   the  near  future 

tive,  well-managed  company  received  a  4q.]i,   j-^iis  will  be  laid,  and  then  a  stor- 

net  return  of  $902,646  from  all  of  its  age-battery     locomotive     and     five-ton 

operations,    which    include    farm    lands  self-dumping  cars  of  the  Granby  type 

and  rock  crushing  plants.     After  pay-  ^ju  j,e  installed.    Ten  or  twelve  months 

ing  fixed   and   sundry  charges   and   be-  ^jn  jjg  required  for  the  completion  of 

fore  charging  depreciation  and  exhaus-  ^he  adit. 


tion    the    profit    for    the    year    totaled 
$104,242. 

At  the  Parr  Terminal,  Oakland,  a 
shipload  of  6,554  tons  of  sulphur  from 
Freeport,  Tex.,  is  being  unloaded.  This 
is  one  of  a  number  of  similar  shipments 


Mina — Mineral  County,  Nevada,  has 
bonded  itself  for  suflScient  money  to 
purchase  the  hydro-electric  power  line 
that  is  already  constructed  from  the 
power  plant  at  Lundy,  Cal.,  to  Haw- 
thorne, Ncv.,  and  to  construct  the  line 


received  by  the  San  Francisco  Sulphur  f^o,„  Hawthorne,  through  Luning,  Mina, 
Co.  The  sulphur  supplies  the  coast 
market,  chiefly  satisfying  agricultural 
demands  and  the  Hercules  Powder  Co. 
and  General  Chemical  Co.  Sherwin 
Williams  and  other  companies  import 
sulphur  from  Texas  and  Louisiana. 
Ocean  freights  on  sulphur  range  be- 
tween $7  and  $8  per  ton. 

Marigold— On  Feb.  18  a  24-ft.  sec- 
tion of  the  bucket  line  of  No.  5  dredge 
of  the  Marysvillo  Dredging  Co.  was  re- 
niove<l     in     two    days,    thirteen    hours. 


and  to  the  Simon  district.  Work  on 
this  will  be  started  at  once.  It  is  said 
that  this  assures  adequate  electric 
power  for  the  operation  of  the  new 
Simon  Silver  Lead  mill  and  the  mines 
in  the  Simon  district  and  elsewhere 
throughout  the  county. 

MONTANA 

Further    Curtailment    in    Production    in 

Mutte   District 

Hutte— The   North   Butte  Mining  Co. 


line     contained 
buckets,     each 


The  dredge  was  digging  to  a  depth  of    suspended  eopi)er  production  on  March 

28,  laying  off  400  men.  About  sixty 
will  be  retained  on  upkeep  work.  Ana- 
conda closed  its  mines  April  1.  The 
smelters  will  run  for  a  week  longer  and 
the  Great  Falls  refinery  about  a  month. 
More  than  5,000  men  will  thus  be 
rendered  idle. 


37  ft.  The  bucket 
ninety-eight  15-cu.ft. 
weighing  4,400  lb. 

(iruHH  Valley — Idaho-Maryland  has 
uncovered  the  1,500  level  in  the  Canyon 
shaft.  Assistance  of  old  miners  fa- 
miliar   with    the   former   work    in    the 
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IDAHO 

Coeur  d'Alene  District 
Hercules  and  Tamarack  &  Custer  Mines 

•  Closed;  Northport  Smelter  Ex- 
pected To  Follow  Suit 
Wallace — The  Western  Union  Mining 
Co.  lias  let  a  contract  to  crosscut  200 
ft  north  from  the  vein  from  which 
shipments  ai-e  now  being  made,  be- 
lieving that  the  main  vein  will  be 
reached  within  that  distance.  Since 
last  November  lessees  have  shipped 
thirteen  cars  of  lead-silver  ore  that  pro- 
duced a  net  smelter  return  of  $33,000. 
The  company  receives  a  royalty  of  25 
per  cent. 

The  Brady  Development  Co.,  after  a 
suspension  of  about  a  month,  has  re- 
sumed work.  The  company  has  a  bond 
on  the  Olympia  group  and  the  Rose 
claim,  situated  between  the  Green  Hill- 
Cleveland  and  the  Tamarack  &  Custer. 
The  company  is  driving  a  crosscut  from 
the  Headlight  workings  which  will  cut 
the  vein  at  a  depth  of  1,200  ft.  The 
crosscut  has  now  been  run  1,450  ft., 
and  is  expected  to  reach  the  vein  soon. 
Patrick  Brady,  of  Wallace,  is  manager 
of  the  company,  which  is  being  financed 
by  Pennsylvania  capitalists.  J.  C.  Par- 
sons, of  Pittsburgh,  is  president.  The 
vein  on  surface  is  30  ft.  wide  and  a 
shaft  100  ft.  deep  shows  considerable 
lead  carbonate  ore. 

The  Idaho  Group  Mining  Co.  is  the 
name  of  a  new  corporation  which  has 
taken  a  bond  and  lease  on  the  Idaho 
group  of  claims,  situated  on  Pine  Creek. 
The  property  is  owned  by  Charles  Mc- 
Kinniss.  The  Idaho  group  at  one  time 
was  under  bond  to  the  Nabob  Mining 
Co.,  which  started  a  crosscut  tunnel 
from  the  main  Nabob  tunnel  to  cut  the 
vein  at  a  depth  of  1,400  ft.  This  was 
abandoned  when  within  about  500  ft.  of 
the  vein  and  the  bond  forfeited.  One 
of  the  conditions  of  the  bond  was  that 
if  it  was  given  up  the  owners  of  the 
Idaho  group  should  have  a  perpetual 
right  to  the  use  of  the  Nabob  tunnel 
in  the  development  and  operation  of 
their  property.  In  the  upper  tunnel 
on  the  Idaho  there  is  a  splendid  showing 
of  lead-silver  and  zinc  ore,  and  it  is 
expected  to  make  shipments  of  the 
former  to  the  Bunker  Hill  smelter, 
which  is  only  about  fifteen  miles  away 
by  wagon  road.  If  the  work  in  the 
upper  tunnel  proves  satisfactory,  tho 
crosscut  from  the  Nabob  will  be  com- 
pleted, and  ultimately  if  an  orebody  is 
developed  it  is  rognrdod  probable  that 
the  u.sc  of  the  Nabob  mill  may  be 
secured. 

W.  C.  Siderfin,  of  Butte,  manager  of 
the  mining  interests  of  Senator  W.  .\. 
Clnrk,  recently  insjU'cted  the  Sunset 
mine,  near  Wallace,  owned  by  Senator 
Clark.  The  West  Sun.set  Mining  Co., 
which  is  controlled  by  the  Day.i,  is  ex- 
tending a  drift  from  the  1,000  level  of 
the  Sunset  into  the  West  Sunset  and  in 
doing  HO  hiiH  opened  iiuite  nn  iniportnnt 
body  of  leiid-.Hilver  ore,  nil  of  which  is 
reported  within  the  Sunset  ground,  the 
face  of  the  drift  being  near  the  common 
end  lino  of  the  two  propcrtieR.  The 
ore-»hoot  in  reported  to  bo  3  ft.  wide 


and  of  practically  clean  lead-silver  ore, 
a  showing  which  it  is  believed  will  in- 
duce Senator  Clark  to  develop  the  Sun- 
set further. 

The  Hercules  and  the  Tamarack  & 
Custer  mines  closed  down  on  March  20, 
and  the  Northport  smelter,  at  North- 
port,  Wash.,  and  the  Pennsylvania  re- 
finery, at  Carnegie,  Pa.,  will  soon  fol- 
low. The  low  price  of  lead  and  the 
absence  of  a  market,  together  wath  the 
excessive  freight  rates  on  bullion  to  the 
East,  are  given  as  the  reason.  Seven 
hundred  men  are  out  of  work  as  a  re- 
sult. A  considerable  number  will  be 
retained  on  development  work. 

COLORADO 
Chipeta  Company  at  Ouray  Cuts  Mill- 
ing Ore  on  H.  .V.  C.  Property — 
Camp  Bird  Remains  Shut 
Down 

Ouray — Camp  Bird  remains  entirely 
shut  down,  though  rumors  persist  that 
development  will  be  resumed  before 
many  months.  Good  ore  has  been  de- 
veloped at  the  main  tunnel  level  in  the 
west  drift  under  the  largest  of  the  old 
orebodies. 

The  Atlas  and  Mountain  Top  prop- 
erties continue  active  operation,  run- 
ning mills  at  or  near  capacity.  Un- 
usually high  freight  and  treatment 
rates  on  high-grade  products  work 
severe  hardship  on  the  Mountain  Top, 
which  survives  only  because  of  a  very 
fine  body  of  high-grade  silver  and  lead 
ore;  development  continues  to  increase 
ore  reserves  and  justifies  the  manage- 
ment's intention  of  enlarging  the  mill- 
ing facilities  soon.  These  two  are  the 
only  mines  making  any  production 
steadily. 

The  Lundberg-Wilfley  Lease  on  the 
Barstow  has  developed  a  large  body  of 
very  good  gold-silver  ore.  The  force 
has  been  increased  and  stoping  is  going 
forward  actively.  The  bins  and  stopes 
are  being  filled  with  ore  which  will  be 
milled  during  the  summer. 

The  Eurades  Mining  Co.  has  by  active 
development  since  last  summer  opened 
up  several  promising  veins.  Recently 
the  Blanchard  vein  was  reached  from 
the  main  crosscut  and  showed  where 
cut  a  3-ft.  streak  of  heavy  bismuth- 
iron  ore  carrying  good  copper  and  high 
silver  values.  This  is  likely  to  develop 
into  a  good  orebody.  R.  S.  Harding  is 
now  superintendent. 

The  Pnymaster-Whitecloud  company 
has  suspended  operations  since  the  vio- 
lent death  of  Superintendent  Fred 
Jacob.  Ore  has  been  discovered  and 
was  in  process  of  development;  work 
will  be  resumed  this  spring. 

Work  on  the  old  Gundaloupe  will 
soon  be  resumed  under  James  A.  Lan- 
non,  who  comjjleted  a  power  line  to 
the  property  Inst  fall  and  installed  an 
nir  compres.ior. 

The  long-continued  exploratory  work 
of  the  Chipetn  M.  &  M.  Co.  on  the  II. 
A.  C.  property  has  been  rewarded  by 
the  discovery  of  n  wide  vein  of  milling 
ore  where  the  cros.Hcut  reached  the  Oak 
Street  vein.  The  ore  is  n  simple  gold- 
silver  ore  carrying  no  other  mineral 
but    pyrito,    in    ii    quartz    gangue.      A 


power  line  is  now  being  constructed 
and  an  air  compressor  and  drills  will 
be  put  in;  development  will  then  be 
pushed  with  the  e.xpectation  of  erect- 
ing a  milling  plant  later.  This  is  a 
promising  property,  hitherto  unde- 
veloped. 

Development  by  hand  on  the  Hidden 
Treasure,  the  Thomas  F.  Walsh  prop- 
erty near  the  Camp  Bird,  continues 
steadily.  An  air  compressor  and  other 
necessary  equipment  were  delivered  at 
the  mine  last  fall  but  installation  was 
deferred  until  the  severe  winter  snows 
should  abate.  It  is  the  intention  of 
this  company  to  put  the  air  compressor 
in  commission  early  this  year  and  de- 
velop actively,  with  a  milling  plant  in 
the  near  future  a  very  likely  possi- 
bility. 

Telluride— The  Smuggler-Union  Min- 
ing Co.  will  resume  more  active  develop- 
ment work  in  the  Humboldt  property, 
and  may  be  in  the  market  for  about 
fifty  additional  miners. 

Sawpit — John  L.  Stivers,  of  Mont- 
rose, has  been  appointed  receiver  of 
the  Colorado  Vanadium  Corporation, 
which  failed  last  fall,  owing  about 
$400,000  to  creditors  in  San  Miguel 
County,  including  many  laborers  and 
merchants   in   Telluride. 

Silverton— The  Red  Mt.  Silver  Mines 
Co.  is  considering  the  installation  of  a 
reduction  and  refining  plant,  having  a 
capacity  of  500  tons  per  day.  It  is 
planned  to  erect  the  plant  during  the 
coming  spring  as  soon  as  the  condi- 
tion of  the  roads  and  weather  permit. 
J.  J.  Cusick  is  general  manager  and 
C.  L.  Tripp  metallurgist. 

Central  City — Development  of  the 
East  Notaway  mine  will  be  resumed 
under  the  direction  of  Thomas  Mar- 
tin. The  east  heading  on  the  600  level 
will  be  advanced. 

Crested  Butte  —  The  Allied  Mines 
Corporation  is  planning  to  erect  a  50- 
ton  flotation  plant  at  the  Augusta  mine. 
It  is  reported  that  substantial  reserves 
of  broken  and  unbroken  ore  are  avail- 
able in  the  mine,  and  that  much  of  the 
material  on  the  dump  can  be  treated 
to  advantage. 

Silver  Plume — Development  work  has 
been  resumed  on  the  Dives-Pelican  prop- 
erty, under  the  direction  of  G.  L.  Cole. 

Lawson— The  Little  Giant  Mining  Co. 
has  leased  its  Tabor  property  to  John 
Smith,  who  is  driving  a  crosscut  to  cut 
the  St.  James  vein. 

ITTAH 

Utah  Apex  Stops  Development  Owin^ 
to  Market  Conditions 
Mammoth — The  old  Mammoth  mine 
has  practically  ceased  work  upon  an 
order  from  the  smelters  reducing 
monthly  shipments  of  siliceous  silver 
ores  to  100  tons,  as  they  ha\i>  been  re- 
ceiving n  disproportionate  .inicuiiit  of 
ores  of  this  chnr.icter.  Tlio  Mamninth 
has  a  good  tonnage  of  low-gvado  cop- 
per ore,  at  present  unmarketable.  Some 
work  may  be  continued  on  the  tunnel 
level  and  higher  up  where  hoisting  Is 
not   neceasarv. 
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Park  City — Shipments  for  the  week 
ended  March  18  were  1,864  tons  as  com- 
pared with  1,836  tons  the  week  pre- 
ceding. Shippers  were:  Judge  allied 
companies,  832  tons  of  ore  and  con- 
centrates and  15  tons  of  zinc;  Silver 
King  Coalition,  476  tons;  Ontario,  431; 
Naildriver,  110.  The  Daly  West,  it  is 
reported,  will  pass  its  coming  quar- 
terly dividend,  owing  to  the  low  price 
of  metals.  A  large  amount  of  develop- 
ment work  is  planned,  as  more  labor 
is  now  available.  Funds  at  present  on 
hand  amount  approximately  to  $145,000. 

Eureka — Tintic  shipments  for  the 
week  ended  March  18  amounted  to  155 
cars;  Tintic  Standard,  55;  Chief  Con- 
solidated, 29;  Dragon,  18;  Iron  King, 
16;  Eagle  &  Blue  Bell,  10;  Iron  Blos- 
som, 6;  Victoria,  5;  Grand  Central,  3; 
Gold  Chain,  3;  Bullion  Beek,  3;  Colo- 
rado, 2;  Ridge  &  Valley,  1;  Gemini,  1; 
Alaska.  1;  Swansea,  1;  Sunbeam,  1. 

Bingham — The  Utah  Apex  has  sus- 
pended development  work  and  shaft 
sinking  as  well  as  ore  shipments,  owing 
to  the  unfavorable  state  of  the  lead 
market. 

ARIZONA 
Magma    Copper    Down   March    31— De- 
velopment Progressing  at 
Hill  Top 

Hill  Top — The  lowest  of  the  three 
tunnels  of  the  Hill  Top  Metal  mining 
company  has  been  driven  3,600  ft.  into 
the  mountain  and  will  cut  the  main  vein 
carrying  silver-lead  in  about  700  ft. 
This  will  give  about  1,500  ft.  of  back. 
Plans  for  a  lead  smelter  and  rail  con- 
nections are  still  under  advisement. 
The  Hill-Colvin  group  of  four  claims 
that  adjoins  the  Hill  Top  ground  on 
the  east  is  under  examination  by  pros- 
pective purchasers. 

Superior— The  Magma  Copper  Co. 
shut  down  March  31  because  it  has  a 
substantial  supply  of  unsold  copper  on 
hand  and  cannot  dispose  of  its  pro- 
duction. The  company  will  continue  to 
operate  the  mine  pumps  and  a  limited 
amount  of  development  work  will  be 
done.  The  labor  force  will  be  reduced 
from  about  210  men  to  about  sixty 
men.  Old  employees  will  be  given  first 
choice  whenever  the  company  is  ready 
to  resume  operations.  W.  C.  Brovm- 
ing  is  general  manager. 

Chloride  —  The  long-drawTi-out  legal 
diflficulties  involving  the  Tennessee  and 
Schuylkill  mines  have  finally  been  ad- 
justed out  of  court.  The  latest  litiga- 
tion was*  that  of  Frank  A.  Garbutt  vs. 
the  Schuylkill  Mining  Co.  In  this  ac- 
tion judgment  was  entered  in  favor  of 
Mr.  Garbutt  for  the  full  amount  of  vari- 
ous mortgages  held  by  him  against  the 
properties.  These,  with  incidental 
costs,  amounted  to  over  $340,000. 

Mr.  Richard  H.  Cole  has  entered  into 
contract  with  the  Schuylkill  Mining  Co., 
to  finance  and  operate  its  properties. 
The  preliminary  step  in  this  has  con- 
siHted  in  the  purchase  by  Mr.  Cole  of 
the  mortgages  and  judgment  held  by 
Mr.  Garbutt.  .Mr.  Cole  is  now  in  charge 
of  the  mines.  He  and  his  associate,  C. 
A.  Burke,  recently  made  a  thorough  in- 


spection of  the  workings  of  the  Schuyl- 
kill and  Tennessee.  Mr.  Cole  is  now  in 
the  East  completing  financial  arrange- 
ments while  Mr.  Burke  remains  at  the 
properties.  Former  Superintendent 
Keile,  of  the  Tennessee,  has  been 
brought  to  Chloride,  and  plans  are  be- 
ing worked  out  for  the  prompt  resump- 
tion of  operations. 

Winkelman  —  The  Continental  Com- 
mission Co.  has  not  sold  the  old  79  mine, 
as  has  been  recently  stated.  The  com- 
pany is  installing  some  new  mining 
equipment,  as  the  market  conditions 
are  unfavorable  for  shipping  ore.  The 
Little  Treasure  Mining  Co.,  east  of  Win- 
belman,  is  preparing  to  bring  in  its 
mining  equipment.  Isaac  Rogers,  for- 
merly superintendent  at  the  Dripping 
Springs  Copper  Co.  property,  has  taken 
a  lease  and  bond  on  the  Cow  Boy  mine, 
owned  by  C.  W.  Megraw,  from  which 
much  gold  has  been  taken.  The  small 
milling  plant  will  have  additions  to  im- 
prove capacity.  The  Riggins  gold  prop- 
erty on  the  other  side  of  the  Gila  River 
is  also  under  lease  and  bond  to  Rogers. 
The  Adjust  Mining  Co.,  operating  the 
Shepherd-Whiteman  lease  on  Deer 
Creek  east  of  town,  will  increase  its 
operations  in  charge  of  Blanford  C. 
Burgess. 

NEW  MEXICO 
St.  Joe  Lead  Co.  Preparing  To  Develop 
Warnock  Property — Burro  Moun- 
tain Down  April  1 

Magdalena  —  Unusual  interest  is 
being  manifested  in  mining  in  this  sec- 
tion. Dr.  Samuel  C.  Appleby,  of  Balti- 
more, Md.,  was  here  recently  in  the 
interest  of  capitalists  of  that  city  and 
principally  to  investigate  the  Rosedale 
Gold  property.  In  former  years  this 
was  a  good  producer  but  was  closed 
down  indefinitely  after  the  second  mill 
was  destroyed  by  fire.  Dr.  Appleby 
was  accompanied  on  his  return  by 
Messrs.  Exter  and  Crawford,  who  are  to 
close  the  sale  of  the  property.  It  is 
understood  that  immediately  after  the 
sale  the  mine  vrill  be  reopened  and  a 
new  mill  built. 

The  Copper  Belt  Silver  &  Copper 
Mining  Co.,  which  has  been  doing  de- 
velopment work  for  two  years,  is  pre- 
paring to  do  core-drilling  on  its  prop- 
erty, which  is  three  miles  from  town. 
A  great  deal  of  prospecting  and  assess- 
ment work  on  the  new  location  is  in 
progress. 

A  few  months  ago  a  deposit  of 
vanadium  ore  was  discovered  on  the 
Redemer  &  Dugger  claims  and  much 
development  work  done.  A  number  of 
recent  offers  for  this  property  have 
been  rejected  as  the  owners  are  under- 
takipg  to  block  out  the  ore. 

Lordsburg — The  Co-operative  is  haul- 
ing what  is  its  third  car  of  silver-lead 
ore  for  this  month  for  shipment  to  the 
El  Paso  smelter.  Returns  on  the  last 
car  showed  75  oz.  silver  per  ton,  the 
total  return  being  about  .$2,400.  Lessees 
in  this  distri<'t  are  active  in  seeking  to 
supply  the  demand  for  siliceous  ores 
required  at  the  smelters  at  Douglas, 
Ariz. 


Tyrone — Final  payment  on  the  Cora 
Miller  mine  has  been  made  by  the 
Montclaire  Mining  Co.,  of  New  York. 
This  property  was  purchased  from  the 
Mangas  Mining  Co.  in  February,  1920. 
A  35-ton  cyanide  mill  has  been  erected. 
Development  work  consists  of  a  tun- 
nel, shafts  and  winzes.  High-grade 
silver  ore  is  reported  on  the  275  level. 

The  Burro  Mountain  Branch  of  the 
Phelps  Dodge  Corp.  shut  down  tight 
on  April  1.  Arrangements  are  being 
made  for  a  considerable  period  of  in- 
operation.  The  general  store  will  close 
and  the  electric  lights  will  be  shut  off 
April  15.  A  gas  engine  will  be  in- 
stalled to  pump  water  for  fire  protec- 
tion. Mexican  labor  will  be  sent  at 
company  expense  to  any  point  on  the 
border  desired.  The  move  is  regret- 
fully made,  as  an  excellent  force  had 
been  built  up  and  living  conditions  were 
most  satisfactory.  It  was  a  model 
camp  and  conducted  by  the  manage- 
ment upon  liberal  lines  that  made  it 
one  of  the  most  desirable  places  for 
mine  workers  to  be  found  in  the  whole 
Southwest. 

Alamogordo  —  The  St.  Joseph  Lead 
Co.  of  Missouri,  which  purchased  the 
George  W.  Warnock  lead  property  in 
January,  is  building  roads  and  laying 
a  water  pipe  line.  Core  drilling  will  be 
started  soon,  as  $20,000  has  been 
allotted  for  development.  Should  condi- 
tions justify,  a  mill  will  be  installed  and 
concentrates  shipped  to  Herculaneum, 
Mo.,  for  final  treatment. 

MINNESOTA 

Mesabi   Range 

Bennett    Mine   at    Keewatin   and    Utica 

at  Hibbing  Closed 

Duluth— The  Minnesota  Steel  Coi-po- 
ration  has  announced  the  erection  of 
a  new  wire  mill  at  its  plant.  C.  F. 
Blackmer,  assistant  superintendent  of 
the  American  Steel  &  Wire  Co.'s  plant 
at  Waukegan,  111.,  will  have  charge  of 
the  new  addition. 

Keewatin — The  Bennett  mine  of  the 
Pickands  Mather  Co.  has  temporarily 
closed  owing  to  the  slack  market.  Some 
repair  and  development  work  will  con- 
tinue to  be  done,  but  over  100  men  were 
thrown   out  of  employment. 

Hibbing — The  Utica  mine  of  the 
Pickands  Mather  Co.  has  closed  down 
indefinitely.  At  first  the  mine  was 
placed  on  a  four-day-a-week  basis,  but 
this  week  received  notice  to  cease  all 
operations. 

Cuyuna   Range 

Strikers   Return   at  Croft   Mine  at 
Reduced  Wages 

Cro.sby — A  number  of  mining  crews 
have  been  put  back  at  work  at  the 
Croft  mine,  John  A.  Savage  &  Co., 
following  a  shutdown  resulting  from 
strike  of  the  miners  upon  reduction  of 
wages.  Those  returning  to  work  have 
accepted  the  company's  new  wage 
schedules,  which  are  in  line  with  the 
reductions  that  have  been  made  all  over 
the  district.  Production  is  being  car- 
ried forward  from  raises  and  slices 
above  the  new  333  level  and  a  substan- 
tial daily  hoist  obtained. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper.  N.  T.. 
net    refinery* 

Electrolytic 

Tin 

Lead 

Zinc 

March 

99  Per  Cent 

straits 

N.  T. 

St.  L. 

St.  L. 

24 

12.00 

28.75 

30.25 

4.20 

3.95@4.10 

4.70 

25 

12.00 

28.75 

30.25 

4.20 

3.95@4.10 

4.65 

26 

12.00@12.25 

28.75 

30.25 

4.20 

4.00@4.10 

4.65 

28 

12.00@12.25 

28.50 

30.00 

4.20@4.30 

4.10 

4.65 

29 

12.25(3il2.50 

28.00 

29.00 

4.20@4.30 

4.I0@4.1S 

4.65 

30 

12.50 

27.75 

29.25 

4.20@4.30  4.10@4.15 

4.65 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered" : 
12.25.    12.25.    12.25(8)12.50,    12.25@12.50,    12.50@12.-5.    and    12.75c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
Benerally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  Judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
la  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars.  Ingot  bars  and  cakes. 
For  Ingots  an  extra  of  0.05c.  per  lb.  Is  charged  and  there  are  other  extras  for  other 
shapes.      Cathodes   are  sold  at  a   discount  of  0.125c.   per   lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

.March 

Standard 

Spot 

3M 

lytic 

Spot      1 

3  U 

Spot 

3  U 

Spot         3  K 

24 

25 
26 

2S 
29 
W 

691 

691 
701 

68} 

69} 
70 

71} 

7i} 

72} 

165}  1 

i6i} 

159} 

168 

i65' 
1621 

20} 

20} 
20 

20} 

201 
20} 

25}         26f 

25}         26} 
24}         26 

The  above  table  elves  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  In  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


SllTer                      j 

Sterling 
Exchanre 

391 

391 
392} 

Sliver 

.Mar. 

Sterllnj 
Exchange 

New  York. 

Domestic 

Orlsln 

New  York. 

London  L  M*r. 

1 

New  York, 

Domestic 

Oricln 

New  York, 
Foreim     '  London 
OrtUn 

24 

25 
26 

391 
390} 
390  J 

99} 
99} 
99} 

57} 
57} 
57} 

33}  'i  28 
...    1    29 
...       30 

99} 
99} 
99} 

57} 

57}           33} 

57}           33i 

New  York  quotatlong  are  as  reported  by  Handy  &  Harman  and  are  in  centa  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  sliver,  926  flno. 


Metal  Markets 

New  York,  March  30,  1921. 
The  firmer  tone  which  we  mentioniMJ 
last  week  has  continued,  and  despite 
ahwnce  of  demand  the  price.s  of  copper 
and  lead  have  advanced.  Tin  and  zinc 
remained  practically  stationary.  It  is 
too  early  yet  to  say  that  the  prices  of 
these  metals  have  reached  their  lows, 
but  it  is  extremely  douhtful  if  |)iirchnses 
can  be  made  any  more  adviint«(fenusly 
liy  wailing  lontfer. 

Copper 

The  most  important  new.<  of  the  week 
Ih  chronicled  elsewhere.  The  closing' 
down  of  Anaconda  and  the  porphyries, 
toifpther  with  the  other  compiinies  re- 
cently mentioned,  will   result   in  a  pro- 


duction about  40,000,000  lb.  per  month 
less  than  has  been  the  output  up  to 
now.  Assuming  the  current  production 
of  the  two  Americas  at  110,00(1,000  lb. 
per  month,  this  will  mean  a  cut  of  '.\G 
per  cent,  even  if  no  other  companies 
decide  to  cease  operations.  This  is 
larjre,  but  the  fiKures  must  be  compared 
with  the  copper  stocks  on  hand,  which 
amount  to  close  to  1,000.000,000  lb.,  and 
to  the  current  domestic  and  export 
sales,  which  have  been  estimated  at 
about  f.O.OOO.OOO  lb.  for  February.  A 
study  of  the  situation  will  reveal  that 
until  business  conditions  revive,  hope 
of  any  jtreat  improvement  in  the  copper 
market  is  unwarranted.  Kven  should 
all  producers  cease  operations,  the 
world  could  iret  aloiiR  under  present 
conditions  for  the  best  part   of  a  year. 


Then,  too,  we  must  consider  what  .has 
happened  to  zinc  since  production  was 
cut  down  to  35  or  40  per  cent  of  nor- 
mal: the  price  has  not  yet  begun  to 
react.  Therefore,  we  cannot  expect  any 
runaway  copper  market,  and  present 
prices  are  not  likely  to  be  materially 
altered  for  some  time.  The  curtailed 
production  will  bring  high  prices  much 
sooner  than  they  would  have  come 
otherwise,  however,  and  had  production 
continued  on  the  scale  of  the  last  few 
months  we  might  have  had  12c.  copper 
for  years. 

Consumers  remain  uninterested,  and 
inquiries  in  the  last  day  or  two  have 
been  largely  because  of  curiosity.  Ex- 
port, and.  to  a  less  extent,  domestic 
demand,  has  taken  up  the  available 
stocks  of  the  smaller  producers,  who 
have  been  cutting  under  the  13c.  level 
of  the  large  interests,  and  the  price  has 
naturally  reacted  toward  the  higher  fig- 
ure. The  sentimental  effect  of  the  an- 
nounced shutdowns  aided  the  price  re- 
covery, but  was  not  the  principal  cause. 
Demand  from  France  and  Germany  has 
been  good  in  the  last  week.  A  cable 
today  states  that  the  Copper  Export 
Association  is  quoting  12.75c.  delivered 
in  Europe,  which  is  equivalent  to  about 
12.60c.  f.a.s.  New  York. 

Lead 

On  Monday,  March  28,  the  American 
Smelting  &  Refining  Co.  increased  its 
official  price  of  lead  from  4c.  to  4.10c., 
New  Y'ork  and  St.  Louis. 

No  supplies  of  lead  appear  to  be 
pressing  on  the  market  at  present,  and 
in  some  quarters  a  shortage  seems  to 
exist.  Sales  have  not  been  numerous, 
but  the  price  has  firmed  somewhat,  and 
second  hands  are  getting  even  slightly 
better  prices  than  we  quote,  for  small 
lots.  Chemical  lead  has  not  advanced 
in  quite  the  same  proportion  as  the 
ordinary  grades,  and  is  now  quoted  at 
4.30@4..TOc.  St  Louis,  or  20  points 
premium. 

A  novel  incident  of  the  week  has  been 
the  appearance  in  the  local  market  of 
representatives  of  the  Penarroya  in- 
terests, who  have  been  trying  to  dispose 
of  Spanish  lead  in  this  country  at  the 
equivalent  of  the  London  price.  Al- 
though they  have  been  more  anxious  to 
sell  in  large  (|uantities — over  1,000 
tons — it  is  said  that  they  are  also  con- 
templating keeping  a  local  stock  to 
supply  carload  demands,  and  that  .n 
shipment  of  2,000  tons  is  now  on  the 
way  for  this  purpose.  Lead  from  Spain 
can  be  ilelivered  here  at  about  the  same 
price  as  that  for  which  it  can  be  ship- 
ped to  London,  but  under  present  con- 
ditions the  price  cannot  be  cut  under 
that  at  which  domestic  lend  ran  be 
obtained.  It  would  appear  that  this 
.*>panish  lead  can  now  be  laid  down  in 
New  York  for  •l.'J.'id?  I.S.V.  per  lb. 
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Zinc 

The  market  is  dull  and  quiet,  and 
consumers  are  indifferent  to  the  low 
prices.  Quotations  this  week  represent 
a  loss  of  5  points  from  the  closing 
quotations  of  last  week.  No  immediate 
improvement  in  the  market  is  in  sight, 
despite  the  low  rate  of  current  produc- 
tion, which  is  estimated  by  one  lai-ge 
producer  at  about  20  per  cent  of  capac- 
ity— and  that  at  a  loss.  Scrap  material 
is  still  available,  and  is  an  important 
element  in  satisfying  market  require- 
ments. Steel  prices  have  not  settled 
down  to  a  level  that  warrants  any 
demand  from  galvanizers,  the  most  im- 
portant zinc  consumers.  High-grade 
zinc  is  quoted  at  7c. 

Tin 

With  the  London  holidays  and  the 
absence  of  demand  in  this  country,  tin 
has  had  a  quiet  week.  Electrolytic  is 
practically  off  the  market,  the  producer 
quoting   30c.   per  lb. 

Straits  tin  for  future  delivery:  March 
24th,  30.50@31c.;  25th,  30.50@31c.; 
26th,  30..50@31c.;  28th,  30.25@30.75c.; 
29th,  29.50@30c.;  30th,  29.75@30.25c. 

Arrivals  of  tin,  in  long  tons:  March 
22d,  Straits,  30;   23d,  Straits,   20. 

Silver 

Since  our  last  report,  the  London 
market  has  been  closed  for  three  days 
for  the  Easter  holidays,  which  have  also 
been  observed  in  the  Far  East.  As  a 
result,  business  has  been  on  a  small 
scale,  although  prices  have  been  well 
maintained,  both  in  London  and  New 
York.  The  buying  inquiry  which  was 
in  evidence  a  week  ago  has  fallen  off, 
and  the  market  closes  quiet. 

Mexican  Dollars— March  24th,  433; 
25th,  433;  26th,  433;  28th,  433;  29th, 
433;  30th,  433. 

Gold 

Gold  in  London:  March  24th,  104s. 
lid.;  29th,  104s.  lid.;  30th,  104s.  6d. 

Foreign  Exchange 

The  Easter  holidays  kept  the  foreign 
exchange  market  quiet.  Sterling 
strengthened  further  and  reached  the 
highest  point  quoted  since  last  summer. 
On  Tuesday,  March  29,  francs  were 
6.975c.;  lire,  4.135c.;  and  marks,  1.58c. 
New  York  funds  in  Montrealj  13  per 
cent  premium. 

Other  Metals 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market,  23@24c. 
per  lb.     Market  quiet. 

Antimony  —  Chinese  and  Japanese 
brands,  rA(w5ic.;  market  dull.  W.C.C. 
brand,  53@6c.  per  lb.  Cookson's  "C" 
grade,  spot,  98c.  Chinese  needle  anti- 
mony, lump,  nominal  at  4ic.  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  (i(Fve,ic.  per  lb.  Demand 
light,  with  heavy  supplies  available. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb,0.,  whole- 
gale  lots,  7c. 

Bismuth— $1..50(a;$1.65  per  lb.,  500- 
Ib.  lots. 

Cadmium — Nominal,  $1.10  per  lb.,  in 
l,000-lb.  lots.     Price  reduced  as  a  re- 


flection of  London  drop.  Smaller  quan- 
tities, $1.10@$1.25  per  lb. 

Cobalt— Metal,  $4.50  per  lb.;  black 
oxide,  $3@$3.10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium— Nominal,  $250@$300  per  oz. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
^hot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — Open  market,  $70@$80  per 
troy  oz. 

Palladium — $65@$70  per  oz. 

Platinum— $72  @$75  per  oz.  Very 
strong. 

Quicksilver — Nominally,  $46@$47  per 
75-lb.  flask.   San  Francisco  wires  $45.50. 

"Rhodium — $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal — Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CrjOs  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  45@50c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton.  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  51 J  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51i  per 
cent  iron,  $6.55. 

Magnetite  Ore,  f.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore — 30@35c.  per  unit, 
seaport;  chemical  ore  (MnOi)  $60  per 
gross  ton,  lump;  $70@.$75  per  net  ton, 
powdered.     Market  dull. 

Molybdenum  Ore — 85  per  cent  MoSi, 
55(S)60c.  per  lb.  of  contained  sulphide. 
New  York. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiO,,  li@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOj,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

TungHten  Ore — Scheelite  or  wolfram- 
ite, 00  per  cent  WO:,  and  over,  per  unit 
of  WOo,  $3@$3.25,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Camotite) — Ore  con- 
taining li  per  cent  U>0«  and  5  per  cent 
V,0.  sells  for  $1.50  per  lb.  of  U.O.  and 
75c.  per  lb.  of  V,0.;  ore  containing  2 
per  cent  U.O.  and  5  per  cent  V,0,  sells 
for  $2.25  and  76c.  per  lb.,  respectively; 


'KumlHhed    by   Foot"   Mlnernl   Co..    Phila- 
delphia.  Pa. 


higher  UaO«  and  V2O.  content  com- 
mands  proportionately   higher   prices. 

Vanadium  Ore— $1.50  per  lb.  of  V,0. 
(guaranteed  minimum  of  18  per  cent 
V:0.),  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  March  26 — Zinc  blende, 
per  ton,  high,  $24.20;  basis  60  per  cent 
zinc,  premium,  $22.50;  Prime  Western, 
$21;  fines  and  slimes,  $20@$17.50;  aver- 
age settling  price,  all  grades  of  blende, 
$23.33. 

Lead,  high,  $43.45;  basis  80  per  cent 
lead,  $40;  average  settling  price,  all 
grades  of  lead,  $41.61  per  ton. 

Shipments  for  the  week:  Blende, 
6,347;  lead,  1,545  tons.  Value,  all  ores 
the  week,  $212,520.  Shipments  for  three 
months:  Blende,  69,611;  lead,  12,476 
tons.  Value,  all  ores  three  months, 
$2,453,160. 

Blende  shipments  three  months  are 
89,813  tons  less  than  for  the  corre- 
sponding three  months  of  1920;  cala- 
mine   2,567    less,    and    lead    9,702    less. 

The  market  is  lifeless  and  featureless, 
with  2,200  to  2,500  tons  of  zinc  pro- 
duced in  excess  of  the  purchase  each 
week,  which  has  averaged  5,375  tons 
per  week.  A  firm  demand  for  lead  Is 
again  taking  up  the  weekly  production, 
and  sellers  are  accepting  the  $40  basis 
offered. 

Platteville,  Wis.,  March  26— No  mar- 
ket for  zinc  or  lead  ore.  Shipments  for 
the  week:  Blende,  772;  lead,  40  tons. 
Shipments  for  the  year:  Blende,  9,570; 
lead,  550  tons.  Shipped  during  the 
week  to  separating  plants,  371  tons 
blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $326@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60@ 
$75;  cement  stock,  $17.50@$30;  floats, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22@$26  in  bags, 
carload  lots;  all  f.o.b.  South  Carolina 
points.  Foreign  barytes,  prime  white 
material,  $25  per  net  ton  f.o.b.  Atlantic 
seaports.     Western  grades,  $24.50. 

Chalk — English,  extra  light,  5@5ic. 
Domestic  light,  4i@6c.;  heavy,  4@4ic. 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin) — Crude,  $8@ 
$10;  washed,  $10(ai$12;  powdered,  $15@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $15@ 
$20,  f.o.b.  Virginia  points.  Domestic 
lump,  $10@.T20;  powdered,  $25@$30; 
imported  lump,  $15@$25,  f.o.b.  Ameri- 
can ports;  powdered,  $36@$45,  f.o.b. 
New   York. 
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Feldspar — Crude,  $8@$14  per  grose 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.90@?10,  f.o.b.  Maine; 
ground,  |27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  ?17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20  per  ton,  f.o.b. 
Illinois  mines,  and  $20,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
ical or  enameling  purposes,  $60;  lump, 
$17.50,  f.o.b.  Heathden,  N.  M.  In  Canada 
85  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
Canadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mines. 

Fuller's  Earth — $16  per  ton,  carload 
lots,  f.o.b.  mines.  California  grades, 
Floridon,  $43  per  ton;  Medina,  $39. 
Local  grades,  $15@$25,  f.o.b.  mines. 
Large  oil  companies  use  Floridon  grade. 

Graphite — Ceylon  lump,  first  quality, 
8@9c.  per  lb.;  chip,  7c.;  dust,  5Jc.  No. 
1  flake,  7c.;  high-grade  amorphous 
crude,  3c. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
•longside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  3  in.  size,  $1.40@$2 
per  net  ton;  li  in.,  $1.50(5)$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50(S)$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined  —  High  -  grade 
caustic  calcined,  lump  form,  $30@$35 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic  seaboard,  $60. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — • 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
|4;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
$6.50.  Clear  block:  No.  6,  50c.;  No.  5. 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  .?25;  ground,  wallpaper  grade, 
$90(a)$160  per  ton  (depending  upon 
quantity);  all  f.o.b.  New  York. 

'.Mona/itc  —  Minimum  of  f!  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

I'hosphato  Rock — Per  long  ton,  Fior- 
ifln  ports:  77  per  cent  tricnicium  phos- 
phnto,  112.50;  75  per  cent,  $n.BO;  75@ 
74  per  cent,  $11;  70  per  cent.  $7.85;  68 
p<T  rent,  $r..«5;  r.8(ffr>r,  per  ernt,  $r,.(;i). 

Pumice  Stone — Imported,  lump,  4(a) 
BOr.  per  lb.;  domoRtic  lump,  6c.; 
ground,  i(fiilc.,  nil  f.o.b.  New  York. 

Pyrit«4 — Spanish  flnos,  per  unit,  16c., 
c.i.f.    Atlantic    seaport;    furnncp    nir-c, 
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16ic.;  Spanish  lump,  14@16c.;  domestic 
fines,  f.o.b.  mines,  Georgia,  12  @  14c. 
Quartz— (Acid  tower)  fist  to  head, 
$10;  IJ  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sulphur — $18  per  ton  for  domestic; 
?18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc — Paper  making,  $11@$20  per 
ton;  roofing  grades,  $8.50@$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10@$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars.  Imported, 
$35@$40;   Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic — White  arsenic,  8i@9Jc.  per 
lb.   in  carload  lots. 

Sodium  Nitrate — $2.75(5)$2.80  per 
cwt.  ex  vessel,  Atlantic  ports.  Market 
quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $30  per  ton,  New 
York. 

Potassium  Sulphate — Domestic,  $220 
(S)$230  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  16@17c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $90@$95,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $90@$95, 
c.i.f.  Atlantic  seaports.  Spiegeleisen, 
18@20  per  cent,  $30,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.50  per  lb.  of 
contained  metal,  f.o.b.  works. 

Ferroeilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $50(a)$55; 
50  per  cent,  $85@$90;  75  per  cent, 
$145@$150. 

Fcrrotungsten — Domestic,  70  to  80 
per  cent  W.  48(a'r.0c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreien. 
60c. 

Ferro-uranium — 35  to  50  per  cent  U, 
$6  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadium — Ba.sis  30  to  40  per 
ront,  $5  per  lb.  of  V  conlnined,  plus 
75c.@$2  diffcrontinl.s  and  according  to 
silicon  content,  f.o.b.  works. 

Metal  Products 
("lipor    Shrolii — Current    New    York 
li.st  price,  20J^20Jc.  per  lb.;  wire,  14.50 

(.ill  5c. 

Load  Sh«eU— Full  lead  ahecU,  8c.; 
cut  lend  sheets,  81c.  In  quantity,  mill 
lota. 


Nickel  Silver  —  33Jc.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheet* 
18ic.;  sheathing,  17ic.;  rods,  i  to  3  in., 
15Jc. 

Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 40@45  per  cent 
Cr,.03,  $45@$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $80  per  net 
ton.  shipping  point;  arches,  keys, 
wedges,  $85;  splits,  soaps,  $100. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55@$60  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $45(3) 
$50. 

Magnesite  Brick — 9-in.  straights,  $90 
(5)$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick — 9-in.,  per  1,000:  $45@ 
$55  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 

Pittsburgh,  March  29,  1921. 

Demand  for  steel  products  has  con- 
tinued to  broaden,  but  by  a  barely  per- 
ceptible amount.  There  is  no  forward 
buying,  and  scarcely  any  buying  for 
construction  purposes.  The  demand 
conies  chiefly  by  way  of  releases  on 
orders  pre\-iously  suspended. 

The  improvement  is  too  slight  to 
arrest  the  decline  in  steel  production. 
Operations  by  the  independent  mills 
are  practically  stationary,  at  about  20 
per  cent  of  capacity,  and  the  Steel  Cor- 
poration's operations  are  decreasing 
slightly. 

On  carload  lots  with  desirable  spec- 
ifications the  market  stands  approxi- 
mately as  follows:  Bars,  2c.;  shapes 
and  plates,  2.10c.;  blue  annealed  sheets, 
3c.;  black  sheets,  3.8.5c.;  galvanized 
sheets,  5c;  wire  nails,  $3;  hoops,  2.80c. 
Standard  steel  pipe  is  now  being  shaded 
$2  to  $4  a  ton,  by  an  extra  discount  of 
21  or  5  per  cent. 

Pig  Iron — Control  of  prices  of  basic 
pi.g  iron  has  passed  to  the  steel  work.s, 
which  have  accumulations  they  prefer 
to  sell,  as  it  is  more  economical  for 
them  to  sell  their  cold  iron  and  supply 
their  own  wants  from  time  to  time  with 
fresh  molten  iron.  A  few  .■iiilos  have 
been  made  at  about  $23.  Valley,  against 
$25,  the  price  the  merchant  furnaces 
hiive  boon  maintaining.  Bessemer  is 
offered  nt  $25,  or  $2  under  the  former 
quotation,  while  foundry  is  o(Tere<l  at 
$25,  Valley,  a  decline  of  1   per  cent. 

.Semi-finished  Steel— Th.-  iiMikct  is 
nominal,  with  a.sking  piic  -  $:iS  for 
shert  bars  and  stnnd;ini  liilli  ;~  ;ind  $40 
for  .small  billets. 

Coke 

(onnelbivill*^— Furnace.  $4.75@$6.26; 
foundry.  $5.50((i  $6.50. 
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Erratic  Behavior  of  Tin 

Element  of  Speculation  an  Important  Factor  in  the  Market — The 
Failure  of  the  Price-Control  Policy  of  the  Federated  Malay  States 
— Electrolytic  Tin  Being  Tried  Abroad,  and  Its  Use  Criticised 

Editorial  Market  Study 


TIN  LENDS  ITSELF  ADMIRABLY  to  speculation. 
It  is  a  metal  that  is  more  valuable  than  most  of  the 
important  non-ferrous  metals  such  as  copper,  lead, 
and  zinc,  and  as  a  consequence  a  smaller  volume  may  be 
stored  for  an  equivalent  value.  Unlike  silver,  another 
speculative  metal,  tin  is  actually  consumed  and  in  a  large 
measure  destroyed,  so  that  its  production  and  accumula- 
tion for  a  period  of,  say,  thirty  years  or  more  is  not  of  the 
importance  in  the  general  tin  situation,  as  it  is  for  silver. 
Furthermore,  statistics  covering  the  movements  of  tin 
from  producing  to  consuming  centers,  and  its  disposal,  are 
available  to  anyone  who  cares  to  make  a  study  of  the  market. 
Tin  is  one  of  the  few  metals  produced  in  any  volume  the 
world  over  in  which  the  United  States  produces  from  its 
own  resources  a  negligible  supply  but  consumes  a  greater 
quantity  than  any  other  country.  Trading  in  tin  is  thus 
chiefly  in  the  hands  of  the  world's  most  important  produc- 
ing country — the  British  Empire — which  produces  about  60 
per  cent  of  the  world's  output  of  tin,  and  is  safely  lodged 
in  the  London  metal  exchange,  where  conditions  are  fully 
adequate  to  both  speculative  and  commercial  trading. 

An  Easily  Misjudged  Market 

One  has  but  to  glance  at  the  curve  of  London  tin  price 
fluctuations  for,  say,  ten  or  fifteen  years  to  realize  what 
an  important  market  factor  speculation  must  be  to  account 
for  the  violent  increases  and  decreases  in  price  over  short 
periods.  The  tin  market  in  the  United  States,  being  largely 
dependent  upon  British  supplies  of  the  metal,  conscientiously 
reflects  the  state  of  the  London  market,  so  that  prices  in 
New  York  correspond  closely  to  those  in  London. 

Tin  is  undeniably  cheap  when  compared  with  prices  cur- 
rent for  the  period  of  five  years  before  the  war,  and  has 
reached  a  price  which  but  few  interested  market  observers 
would  have  been  willing  to  predict  a  short  time  ago.  To 
show  how  companies  directly  concerned  have  misjudged  the 
market  it  is  only  necessary  to  consult  the  recent  report  of 
a  large  American  dredging  company  which  has  begun  oper- 
ations in  the  Federated  Malay  States,  and  whose  probable 
future  returns  are  estimated  upon  a  basis  of  40c.  tin  (the 
lowest  basis  given).  However,  not  only  tin  producers  but 
tin  consumers  have  erred  in  predicting  the  market.  Last 
year,  when  tin  was  40c.  per  lb.  and  had  declined  from  63c. 
in  January,  consumers  thought  the  metal  an  excellent  pur- 
cha.se  and  usually  did  not  hesitate  in  filling  more  than  their 
immediate  requirements.  Consequently,  when  tin  declined 
further  they  were  subject  to  a  loss  that  tended  to  make 
them  wary  of  further  purchases. 

The  total  yearly  production  of  tin  in  the  world  averages 
about  115,000  ton.s,  which,  weight  for  weiglit,  would  be 
equivalent  to  about  one  month's  world  copper  production, 
.showing  how  much  easier  it  is  to  "corner"  an  important 
share  of  the  world's  tin  than  it  would  be  to  control  its 
copper  supply,  and  hence  how  much  better  tin  is  adapted  to 
speculative  purposes. 

Regardless  of  the  influence  of  speculation  upon  the  tin 
market,  the  low  prices  at  present  are  due  to  an  unusual 
absence  of  demand  for  the  metal  by  the  tin  plate,  .solder, 
and  bearing-metal   manufacturers,  which  are  the  moat  im- 


portant consumers  both  in  the  United  States  and  in  Europe. 
An  upward  turn  in  prices  is  not  expected  until  industrial 
conditions  improve. 

There  are  two  principal  methods  for  improving  any  mar- 
ket: the  first  to  lessen  production,  thereby  decreasing  the 
available  supply,  and  the  second  by  stimulating  and  increas- 
ing consumption.  The  latter  method  is  seldom  used,  but  the 
former  is  a  natural  result  of  a  poor  market. 

Price  Control  Ineffective  in  the  Straits 

The  Federated  Malay  States  government  recently  resorted 
to  the  first  method,  and  has  concluded  an  experiment  endeav- 
oring to  decrease  the  available  supply  of  tin,  thus  indirectly 
raising  the  price  of  the  metal  to  a  level  commensurate  with 
the  cost  of  production.  With  this  idea  in  view,  early  last 
December  the  F.  M.  S.  government  agreed  to  pay  £235  per 
ton  to  the  producers  of  tin  for  such  metal  as  they  were 
unable  to  market,  but  without  inducing  a  market  response, 
and  so,  about  the  middle  of  January,  the  purchase  price 
was  reduced  to  £205  per  ton.  In  the  meantime,  however, 
exchange  had  risen  so  that,  reduced  to  a  dollar  basis,  the 
reduction  in  price  was  unimportant.  No  stimulation  of  the 
market  was  noticeable,  and  finally,  late  in  February,  the 
F.  M.  S.  government  abandoned  the  attempt  to  aid  the  local 
tin  producer,  thus  acknowledging  its  ineffectiveness.  Doubt- 
less considerations  of  revenue  as  well  as  of  the  market 
prompted  the  government  to  release  its  indirect  price  con- 
trol, for  one  of  its  chief  sources  of  revenue  is  a  tax  on  tin 
exports.  The  world's  tin  market  is  now  again  free  to  reflect 
the  play  of  economic  forces,  but  the  trend  has  been  notably 
downward. 

Electrolytic  Tin  Being  Used  in  Europe 

Although  the  United  States  has  no  domestic  tin  resources, 
large  amounts  of  imported  tin  concentrates  are  smelted  by 
the  Williams  Harvey  Corporation  and  the  American  Smelt- 
ing &  Refining  Co.  The  latter  company  is  the  only  one  in 
the  world  producing  large  amounts  of  electrolytic  tin,  and 
in  1920  had  an  output  of  18,511,160  lb.  Several  hundred 
tons  of  American  electrolytic  tin  were  recently  exported 
to  England,  provoking  interesting  comment  from  British 
trade,  which  raised  the  question  whether  this  variety  of 
tin  is  suitable  for  tin-plate  manufacture,  although  admit- 
ting its  fitness  for  soldering  purposes.  Criticism  was  made 
that  molten  electrolytic  tin  is  too  mobile  and  runs  too  rapidly 
from  the  surface  of  the  plate  to  be  coated,  leaving  only  a 
thin  coating.  The  prejudice  against  its  use  is  somewhat 
comparable  to  that  met  by  electrolytic  copper  when  it  was 
fir.st  introduced.  Electrolytic  tin  is  sold  on  practically  the 
same  basis  as  Straits  tin,  but  occasionally  a  concession  is 
made  in  the  price.  It  is  of  similar  high  purity.  As  tin  con- 
sumers become  more  familiar  with  the  characteristics  of 
electrolytic  tin,  foreign  objections  to  its  use,  if  any,  will 
assume  more  definite  form.  Judging  from  the  reception 
accorded  its  introduction  here,  electrolytic  tin  is  making 
splendid  progress.  It  is  interesting  to  observe  that  Amer- 
ican-made tin  is  competing  in  a  stronghold  of  tin  production 
and  smelting. 
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Company  Reports 


Bingham  Mines  Co.  Earnings  Better 

Lead;  Utah 

A  report  of  the  operations  for  the  Bingham  Mines  Co. 
for  1920  shows  gross  earnings  of  $208,304.73  and  net  of 
$153,330.11.  The  company  received  interest  on  loans 
amounting  to  $12,216.87  and  $299,373.40  in  dividends  from 
the  Eagle  &  Blue  Bell  Mining  Co.  ($170,655.10  of  which  was 
paid  from  net  earnings).  Total  net  operating  gain  and 
income  amounted  to  $464,920.38,  from  which  depletion  and 
depreciation  charges  amounting  to  $76,674.81  were  deducted. 
Earned  surplus  balance  on  Dec.  31,  1919,  was  $261,231.43, 
and  on  Dec.  31,  1920,  is  given  as  $520,758.60.  This  considers 
the  dividends  from  mining  stocks  paid  from  the  net 
earnings  ($170,655.10)  and  not  the  dividends  amounting  to 
$128,718.30  received  as  "return  of  capital." 

Production  from  the  Dalton  and  Lark  mines  amounted  to 
479,242  lb.  copper,  311,289  lb.  lead,  82,214.2  oz.  silver,  and 
1,927.4  oz.  gold,  from  16,307  dry  tons  of  ore.  The  Victoria 
mine  produced  9,787  lb.  copper,  1,540,022  lb.  lead,  183,063  oz. 
silver,  and  1,503.8  oz.  gold,  from  12,068  di-y  tons  of  ore. 
Yosemite  mines  produced  6,422  lb.  copper,  93,762  lb.  lead, 
2,509  oz.  silver,  and  25.5  oz.  gold.  Operating  statement 
follows : 

Gross  earnings 

Ore     shipments,     Dalton     and     Lark. 

grcss  value $178,432.58 

Less  deduction  for  smelting,  freight, 

etc 55.038.55        $123,394.03 

On-  .shipments,  Victoria,  gross  value.  .    $293,002.99 

Less  deductions  for  smelting,  etc. . .      134. 259. Tu         158.743.29 


Total    $282,137.32 

Revenue 

Royalties    $   65,507.61 

Rents    2.174.85  67.682.46 


Gross  .-arnings  and  revenues  at  properties $349,819.78 

Operating  expenses 

Mining  operations  (Dalton  and  Lark)   $   48,317.42 

Mining  operations   (Victoria) 44.894.18 

Management,   legal  exp.,   taxes,  etc...        31.711.20 

Insurance   and  misc.  taxes,  etc 16,592.25         141,515.05 


Net  earnings  and  revenues $208,304.73 

Mine  develoimient 

Prospecting  and  development  of  mines 

(Dalton   and   Lark) $   27,825.72 

Prospecting      and      development      of 

mines    (Victoria) 27,148.90  54.974.62 


Net   operating   gain $153,330.11 

No  dividends  were  paid  during  1920. 


Chief  Consolidated  Mining  Co. 

Silver,  lead;   Utah 

A  report  of  the  Chief  Consolidated  Mining  Co.  for  the 
year  1920  states  that  12,717,410  lb.  of  lead.  2,622,132  or.,  of 
silver,  212,906  lb.  of  zinc,  4,461  oz.  of  gold  and  3,814  lb. 
of  copper  were  produced  from  82.430  dry  tons  of  ore.  Net 
returns  from  the  smelter  amounted  to  $2,242,708.58  and 
after  deducting  chargfn  the  return  wa.s  $3.'>7,380.45. 

Surplus  Dec.  .'U,  1919,  amounted  tn  $1,638,022.6,'"),  and  on 
Dec.  M,  1920,  was  $1,641,710.30.  Four  divi. lends  were  paid 
during  the  year,  totaling  $353,692.80  on  the  $884,232  in 
rnpital    stock   outfltandinor. 


Mass  Consolidated  Mining  Co. 

Copper;  MirhlK'in 

A  report  uf  the  operntions  of  the  Mn.ss  ConHolidated 
Mining  Co.  for  the  year  1920  Htate.s  that  the  work  of 
closing  the  mini'  was  rompletril  early  in  the  yrnr.  Income 
from  realestalc  saleH  and  sundrieH  amounted  t<i  $27,338.92, 
and  .-xpenMes  totaled  $7ri,742.2fi.  A  luilnnce  sheet  (for  an 
unnporilled  date)  staten  that  copper  amounting  to  1,626,973 
lb  ,  valued  at  l.'Ic.  per  lb.,  is  on  haml. 


Mining  Dividends  for  March,  1921 

The  following  is  a  partial  list  of  di%'idends  paid  by 
American  mining  and  metallurgical  companies  during 
March,  1921: 

Companies   in  the  United 

States                                          Situation  Per  Share  Totals 

American   Smelting   &    Refining.  U.   S.  $1.00Q  $609,980 

American  Smelting  &  Ref.,  pfd..  U.   S.  1.75Q  875,000 

Calumet  &  Arizona,  c Ariz.  .50Q  321,260 

Federal  Min.  &  Smelt.,  pfd.,   s,l.  Idaho  l.OOQ  120.000 

Hecla  Mining.  s,l Idaho  .15Q  150,000 

National  Lead U.   S.  1.50Q  309,831 

National  Lead,  pfd U.   S.  1.75Q  426,433 

North  Star  Mines,  g Cal.  .20Qa       50.000a 

Oroville  Dredging,  g Cal. -Colombia   9d.A  £25.745.18 

St.  Joseph  Lead.  1 Mo.  $0.25Q  $352,367 

United  Verde  Copper Ariz.  1.50Q  450,000 

Utah  Copper Utah  l.OOQ  1,624,490 

Companies  in  Canada/  Mexico 
and  South  America 

Cerro  de  Pasco  Copper Peru  0.50Q  449,141.90 

Exploration  Co..  Ltd.,  s,l U.  S.-Mex.  Is.  £37.500 

Nechi    Mines    (Colombia),    Ltd., 

pfd.  g Colombia  5  s.  £35.000 

a.  Capital  distribution  ;  Q,  quarterly  ;  A,  annual. 

March  dividend  lists  continue  to  reflect  the  depression  in 
the  mining  and  metallurgical  industries;  Federal  Mining  & 
Smelting,  St.  Joseph  Lead,  Utah  Copper,  and  Cerro  de  Pasco 
Copper  all  show  a  reduction  from  previous  dividend  rates, 
and  Chino  Copper,  Kennecott  Copper,  Nevada  Consolidated 
Copper,  Ray  Consolidated  Copper,  and  Mining  Corporation 
of  Canada  all  passed  the  dividends  usually  paid  at  this  time. 


Isle  Royale  Paid  No  Dividends  in  1920 

Copper;  Michigan 

A  report  giving  the  result  of  operations  of  the  Isle  Royale 
Copper  Co.  for  the  year  1920  states  that  10.621,801  lb.  of 
copper  was  produced,  at  a  cost  of  20.10c.  per  lb.;  10,026,284 
lb.  was  delivered  during  the  year,  for  which  18.61c.  per  lb. 
was  received,  and  8,690,848  lb.  remained  at  hand  Dec.  31, 
1920.     Earnings  statement  follows: 

Received  for  copper  delivered $1,865,445.56 

Cost  of  copiH?r  delivered; 

Production  cost  at   18.24c $1,829,022.04 

Selling  and  delivery  cost   at  0.56c.  55,968.20         1,884,980.24 

Loss  on  copper  delivered.  0.19c.  per  lb 

Loss  by  reduction  to  market  value  (13c.) 

Miscellaneous    receipts 


$19.534. 6f« 

617.145.22 

69.010.54 


Net  loss 

Increase  In  capital  Investments : 

Construction     

Less    obsolescence 


Liik.-  Milling,   Smelting  &   H.flning 


$680,385.50 
Incrtuse  In  reserves  for  depreciation  and  depletion..         348.740. 37 

Decri'iisj"  In  balance  of  current  assets $331,646.13 

Ilalance  of  current   .-issets   as   In   an- 
nual   report    for    1919 $1,863,270.18 

Ailjuslcd  by  Federal  regulations: 
Incri'asi'   In   value   of 

copper    $162,914.64 

I>'»H       reserve       for 

1919    tax 10. 343.64  U.2.B7i<.90        $2,015,841.08 


Ilnlnnce  of  current  assets  Dea  SI.   1920. 
No  dividends  were  paid  in  1920. 


$1,684,195  95 


South  Lake  Mining  Co. 

Copper;  .MirhiKan 

The  annual  report  of  the  South  Lake  Mining  Co.  for  the 
year  1920  states  that  no  active  mining  operations  were 
carried  on  at  the  property  during  the  year.  A.sses.sments 
amounting  to  $67,089  were  collectoil.  leaving  uncollected 
assessments  to  the  value  of  $156,912.50. 
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Mining  Stocks 

Week  Ended  March  26,  1921 


Stock 


Eich. 


Adventure Boston 

Ahmeek Boston 

Alaska-Br.  Col N.  Y.  Curb 

AUouez Boston 

Anaconda New  York 

Arcadian  Consol....  Boston 

Ariz.  Com'l Boston 

Big  Ledge N.  Y.  Curb 

Bingham  Mines Boston 

Calumet  &  Arizona. .  Boston 

Calumet  &  Hecla.. .  .  Boston 

Canada  Copper N.  Y.  Curb 

Centennial Boston 

Cerro  de  Pasco New  York 

Chile  Copper New  York 

Chino New  York 

Columbus  Rexall Salt  Lake 

Con.  Arizona N.  Y.  Curb 

Con.  Copper  M N.  Y.  Curb 

Copper  Range Boston 

Crystal  Copper  (new)  Boston  Curb 

Davis-Daly Boston 

East  Butte Boston 

Fii  St  National Boston  Curb 

Frankhn Boston 

Gadsden  Copper N.  Y.  Curb 

Granby  Consol New  York 

Greene-Cananea New  York 

Hancock Boston 

Howe  Sound N.  Y.  Curb 

Inspiiation  Consol.. .  New  Y'ork 

Iron  Cap Boston  Curb 

lale  Royale Boston 

Kennecott New  York 

Keweenaw Boston 

Lake  Copper Boston 

La  Salle Boston 

Magma  Chief N.  Y.  Curb 

Magma  Copper N.  Y.  Curb 

Majestic Boston  Cuib 

Mason  Valley Boston 

Mass  CotLsolidated. .  Boston 

Mayflower-Old  Col..  Boston 

Miami  Copper New  York 

Michigan Boston 

Mohawk Boston 

Mother  Lode  (new)..  N.  Y.  Curb 

Nevada  Consol New  York 

New  Baltic Boston  Curb 

New  Cornelia Boston 

Niion  Nevada N.  Y.  Curb 

North  Butte Boston 

North  Lake Boston 

Ohio  Copper N.  Y.  Curb 

Old  Dommion Boston 

Osceola Boston 

Phelpa  Dodge Open  Mar. 

Quisey...    .  Boston 

Ray  Consolidated. . .  New  York 

Ray  Herculea Boeton  Curb 

8t.  Mary's  Min.  Ld..  Boston 

Seneca  Copper Boston 

Shannon Boston 

Shattuck  Arizona.. . .  New  York 

South  Lake Boston 

Superior  Copper Boston 

Superior  ic  Boston...  Boston 

Tenn.  C.  &  C.  cfa.. .  New  York 

Toulumne Boston 

United  Verde  Ex Boston  Curb 

Utah  Consol Boston 

Utah  Copper New  York 

Utah  M.  &T Boston 

Victoria Boston 

Winona Boston 

Wolverine Boston 
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NICKFX-COPPER 


Internat.  Nickel 

Internat.  Nickel,  p(.. 


Nc 


National  Lead New  York 

National  I>ead,  pfd . .  New  York 

St.  Joseph  Lead New  York 

Stewart  Mining Boston  Curb 


LEAD 

72} 
1025 
12 

ZINC 


Am.  Z.  L.  *  8 New  York 

Am.  Z.  L.  ftS.pfd..  Now  York 

ButU  C.  *  Z New  York 

Butte  *  Superior New  York 

Callahan  Zn-Ld New  York 

New  Jersey  Zn N.  Y.  Curb 

8ucc««« N.  Y.  Curb 

Yellow  Pine Los  Angeles 
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1     Nov. '17.  Q  .25 

55  Jan.  '20,  Q  .25 

15     

3     Apr. '17,  1.00 
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1.00 
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Alaska  Gold 

Alaska  Juneau 

Carson  Hill 

Cresson  Consol.  G.. , 
Dome  Extension .... 

Dome  Mines 

Golden  Cycle 

Goldfield  Consol 

Hollinger  Consol. .  . . 
Homestake  Mining.. 

Kirkland  Lake 

Lake  Shore 

Mclntyre-Porcupine 
Porcupine  Crown.. .  . 

Portland 

Reorgan.  Booth 

Silver  Pick 

Teck  Hughes 

Tom  Reed 

United  Eastern 

Vindicator  Consol. . . 
West  Dome  Consol. . 
White  Caps  Mining.. 
Yukon  Gold 


Arizona  Silver, 

Batopilas  Mining.. . . 

Beaver  Consol 

Coniagas 

Crown  Reserve 

Kerr  Lake 

La  Rose 

McKinley-Dar.-Sav. . 
Mining  Corp.  Can.. . 

Nipissing 

Ontario  Silver 

Ophir  Silver 

Peterson  Lake 

Temiskaming 

Trethewey 


Atlanta 

Barnes-King 

Boston  &  Montana. . 

Cashboy 

El  Salvador 

Jim  Butler 

Jumbo  Extension.. . . 

Louisiana  Con 

MacNamara  M.&  M. 
N.  Y.  Hond.  Rosar.. 
Tonopah-Belmont. . . 

Tonopah-Divide 

Tonopah-Extension. . 

Tonopah  Mining 

West  End  Consol.... 


Caledonia 

Cardiff  M.&  M... 
Chief  Consolidated 
Consol.  M.  &  S. . . 

Daly  Mining 

Dalv-West 

Eagle  &  Blue  Bell. 

Electric  Point 

Federal  M.  &  S 
Federal  M.  &  S 
Florence  Silver. 

Grand  Central 

Hecla  Mining 

Iron  Blossom 

Judge  M.  &S 

Marsh  Mines 

Prince  Consol 

Rambler-Cariboo. . . 

Rex  Consol 

South  Hecla 

Standard  Silver-Ld . 
Tamarack-Custer.. . 

Tintio  Standard 

Utah  Apex 

Wilbert  Mining.  .  .  . 


pfd. 


Exch. 
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Last                Last  Div. 
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Popularizing  Science 

IN  RECENT  YEARS  the  demand  on  the  part  of  the 
public  for  information  of  a  popular  character  con- 
cerning the  progress  of  science  has  been  continually 
increasing.  This  demand  has  even  been  appreciated 
by  the  various  Government  research  bureaus,  and 
efforts  have  been  made  to  popularize  their  publications, 
but  thus  far  with  indifferent  success.  The  concise  de- 
tailed form  of  the  Government  scientific  report  has  be- 
come almost  unintelligible  to  many  of  the  people  whom 
it  was  intended  to  assist. 

Although,  to  some  extent,  research  work  for  the  sake 
of  the  discovery  of  new  facts  with  no  regard  to  their 
application  is  subsidized  by  the  Government,  the  major 
part  of  the  work  is  supported  because  of  its  practical 
utility.  There  is,  consequently,  an  obligation  rest- 
ing upon  the  workers  to  have  their  contributions  ex- 
pressed in  the  most  readable  form,  although  it  must  be 
admitted  that  such  obligations  are  not  always  accorded 
due  consideration.  Little  progress  has  thus  far  been 
made  in  popularizing  the  Government  scientific  publi- 
cations, and  quotations  of  abstruse  technical  verbiage, 
meaningless  to  the'  oi'dinary  person,  are  often  made  in 
periodicals  for  the  purpose  of  ridiculing  Government 
research  work. 

When  the  scientific  investigator  has  endeavored  to 
write  for  the  layman  he  has  frequently  found  it  diffi- 
cult to  express  his  ideas  accurately  without  the  use  of 
his  technical  vocabulary,  and  the  defining  of  all  the 
technical  terms  has  often  so  seriously  encumbered  his 
article  as  to  make  it  uninteresting  to  the  casual  reader. 
When  the  "hack  writer,"  after  reading  a  few  articles  or 
interviewing  some  prominent  research  worker,  has  tried 
to  inform  the  public  of  the  new  and  startling  discov- 
eries of  science,  the  results  in  many  cases  have  been 
ludicrous.  Non-important  matters  have  been  mistaken 
for  important  ones,  facts  and  theories  have  been  con- 
fused, gross  exaggerations,  due  to  the  too  vivid  imagi- 
nation of  the  writer,  and  a  general  lack  of  proper  dis- 
crimination have  been  the  rule  rather  than  the  excep- 
tion. Articles  by  the  non-scientific  writer  are  not  all 
bad,  and  many  of  the  popular  descriptions  of  new  re- 
searches in  the  supplements  of  our  Sunday  newspapers 
are  of  great  value,  but  too  frequently  they  are  so  mis- 
leading as  to  embarrass  the  .scientific  investigator  and 
to  seriously  discredit  him  among  his  fellow  workers. 

Notwithstanding  these  difficulties,  it  is  generally 
recognized  that  some  way  must  be  devised  by  which  the 
intelligent  reading  public  may  become  acquainted  with 
the  new  developments  of  .science.  Apparently  thi.s  mu.st 
be  done  by  mean.s  of  articles  written  as  far  as  possible 
in  non-technical  language.  If  in  addition  this  can  be 
done  by  the  usage  of  a  distinctly  literary  style,  the  re- 
sults will  be  far-reaching  in  their  effects.  It  may  well 
be  that  the  time  will  soon  arrive  when  research  workers 
will  be  made  to  feel  that  the  ac(|uisition  of  a  simple 
read:. 111.'  styU-  i.s  as  important  us  the  ability  to  conduct 


research  for  the  purpose  of  adding  to  the  sum  of  human 
knowledge.  At  least  it  is  to  be  hoped  that  some  of  the 
most  glaring  defects  of  present-day  scientific  contri- 
butions may  be  overcome. 

An  interesting  example  of  the  work  of  a  distinctly 
literary  man  in  the  field  of  science  is  afforded  by  H.  G. 
Wells  in  his  recently  published  "Outline  of  History,"  in 
which  there  is  a  resume  of  the  entire  field  of  Historical 
Geologj'.  In  the  preface  the  writer  states  that  "his  dis- 
qualifications are  manifest,"  but  adds  that  every  chap- 
ter in  the  work  has  been  revised  by  a  "more  competent 
person  than  himself,"  and  whom  he  seems  to  have  re- 
garded as  properly  qualified  for  the  task. 

Notwithstanding  the  fact  that  the  work  bears  evidence 
of  considerable  preparation  by  extensive  reading,  and 
that  the  style  is  far  superior  to  that  of  our  ordinaiy 
books  on  geology,  the  result  is  far  from  satisfactory,  and 
seems  to  show  the  necessity  of  having  our  geological 
literature  popularized  by  geologists  rather  than  by  liter- 
ary people  who  seek  to  inform  themselves  by  a  short 
course  of  intensive  reading.  The  literature  of  geology 
is  too  vast  to  permit  one  to  master  it  sufficiently  to  write 
such  a  review  as  Mr.  Wells  has  prepared  without  the 
expenditure  of  far  more  time  than  he  evidently  had  at 
his  disposal. 

Admittedly,  when  an  author  reviews  the  history  of  the 
world  from  the  beginning  of  geologic  time  to  the  present 
in  two  600-page  octavo  volumes  he  is  to  be  excused  for 
dogmatic  assertions  and  the  failure  to  include  many  of 
the  numerous  theories  of  science,  but  it  is  unfortunate 
when  preference  is  given  to  discredited  or  at  least  unsat- 
isfactory theories.  The  observant  reader  must  be  sur- 
prised to  learn  in  Mr.  Wells'  work  that  the  nebular 
hypothesis  is  accepted  without  question  as  the  correct 
e.xplanation  of  the  origin  of  our  solar  system ;  that 
Eozoon  Canadcnse  "is  nothing  more  than  a  crystalline 
marking";  and  that  the  Pleistocene  Ice-Age  was  brought 
about  by  the  greater  ellipticity  of  the  earth's  orbit,  the 
change  in  the  obliquity  of  the  equator  to  the  orbit,  and 
the  precession  of  the  equinoxes.  Other  errors  have 
crept  in,  despite  the  critical  reading  of  his  scientific 
friends.  Nevertheless,  we  commend  Mr.  Wells  for  his 
courage  in  undertaking  such  a  monumental  task,  but  in 
regard  to  the  facts  of  geologic  history  we  are  still  wait- 
ing for  the  accurate  and  (wpular  literarj'  account. 


Standardi/.ation 

WK  UAVV:  BEEN  HEARING  a  great  deal  about 
standardization  during  the  last  few  years,  but 
the  movement  has  not  progressed  very  far  in  actual 
practice.  Theoretically,  the  elimination  of  a  multiplicity 
of  styles  and  ."hape.s  would  certainly  make  for  efiiciency 
and  economy  of  production,  and  we  should  be  that  much 
better  off.  Are  we,  however,  willing  to  have  ourselves 
and  our  business  standardized?  Any  degree  of  system 
is  easily  possible,  if  we  desire  it.  The  fact  that  there 
is  still  an  endless  variety  of  all  manufaoturod  articles 
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makes  it  proper  to  question  whether  we  want  standard- 
ization. 

Take  men's  clothing,  for  example:  there  are  hundreds 
of  patterns,  each  of  which  demands  separate  adjust- 
ments of  machinery,  with  waste  of  time  and  material. 
If  we  could  reduce  the  patterns  to  twenty,  instead  of 
many  hundreds,  the  cloth  would  be  much  cheaper,  and 
as  good;  and  clothing  would  come  down.  Standardized 
homes  would  mean  cheaper  homes.  We  should  pay  less 
rent.  Standardized  brands  and  sizes  of  groceries  would 
mean  that  we  should  get  our  foods  cheaper.  In 
operating  mines,  reduction  of  the  number  of  sizes  of 
tracks,  locomotives,  nuts,  bolts,  jigs,  stamps,  and  other 
devices  would  enable  quantity  production  on  the  part  of 
the  manufacturer;  we  should  mine  more  cheaply,  and 
the  price  of  metal  would  come  down. 

All  this  means  that  the  average  man  would  make 
more  money — perhaps.  What  would  he  do  with  it — or 
what  would  his  wife  do  with  it?  What  does  anybody  do 
with  money?  Those  who  possess  it  spend  it  on  a  mini- 
mum of  necessities  and  a  maximum  of  luxuries.  The 
definition  for  an  acceptable  and  desirable  luxury  is  that 
it  be  not  standardized — indeed,  that  it  be  distinctive  and 
"different."  When  your  wife  buys  a  dress,  or  when  you 
buy  a  suit,  she  likes  to  think  or  you  like  to  think  that 
the  cloth  is  a  special  weave,  and  that  the  modiste  or  the 
tailor  has  secured  from  France  or  from  England  only 
enough  for  one  dress  or  one  suit.  Both  she  and  you 
are  willing  to  pay  for  this  reactionary  feeling  against 
standardization.  That  is  the  psychological  necessity, 
as  potent  in  the  world  as  the  material  need — yes,  much 
more  potent.  Rare  and  costly  articles,  clothes,  jewelry, 
works  of  art,  variety  of  diversion,  of  language,  of 
education,  are  the  things  for  which  the  real  struggles 
are  made.  In  a  prison,  or  a  like  institution,  one  gets 
real  standardization  of  clothes,  food,  and  life. 

In  industry  also,  in  machinery,  it  is  a  question 
whether  an  unnatural  urge  toward  standardization 
would  not  mean  a  loss  of  flexibility  and  a  decrease  of 
ingenuity  and  invention.  Certainly,  we  shall  have  to  go 
slow,  if  we  are  not  to  injure  the  advantages  of 
individuality.  For  those  who  are  interested  in  the 
advantages  gained  from  standardization  we  recommend 
the  adoption  of  the  metric  system.  After  that  is 
acccmplished,  we  can  decide  what  to  adopt  next;  but 
the  expectation  of  universal  standardization  all  at  once 
would  appear  to  be  a  will-o'-the-wisp. 


Power  in  the  Mining  Industry 

A  RECENT  SURVEY  of  the  power  situation  in  the 
United  States  showed  that  277  mining  companies 
which  replied  to  questionnaires  were  using  as  prime 
movers  electric  motors  developing  204,208  hp.,  .steam 
engines  developing  176,272  hp.,  internal-combustion 
engines  developing  17,601  hp.,  and  water  wheels  fur- 
nishing the  negligible  amount  of  1,000  hp.  The  re- 
spective percentages  were  51.2,  44.2,  4.4,  and  0.2.  Elec- 
tric power  has  demonstrated  its  superiority  despite 
such  handicaps  as  water  shortage  and  high  cost  of 
coal.  Mining  companies  are  buying  their  power  when 
they  can,  and,  in  general,  increasing  power  rates  have 
caused  no  inclination  on  their  part  to  install  their  own 
plants.  Apparently  there  are  more  believers  in  elec- 
tric power  than  ever  before.  Bought  power  has  proved 
itself  the  most  reliable  and  satisfactory,  and,  in  most 
cases,  just  as  cheap  as  or  cheaper  than  any  that  the 
consumers  could  themselves  generate. 


It  is  interesting  to  note  the  manner  in  which  con- 
ditions differ  throughout  the  country.  In  the  copper 
district  of  northern  Michigan  there  are  no  hydro- 
electric installations,  all  power,  instead,  being  gener- 
ated by  steam  and  for  the  most  part  by  the  mining 
companies  themselves.  In  recent  years  low-pressure 
and  mixed-pressure  steam  turbines  using  exhaust  steam 
from  the  large  steam  stamps  have  come  into  use.  The 
great  quantity  of  water  used  in  the  concentrators  makes 
available  an  abundance  needed  for  cooling  in  the  con- 
denser equipment.  On  the  Mesabi  Range  all  compa- 
nies buy  power  save  the  Oliver  and  on  the  Cuyuna 
Range  about  80  per  cent  of  them.  Similarly,  in  Wis- 
consin all  operators  buy,  although  protesting  against 
a  temporary  raise  in  rates. 

In  southeast  Missouri  the  mining  companies  have  ' 
their  own  plants,  using  cheap  Illinois  coal.  Here  there 
are  no  hydro-electric  installations.  In  the  Joplin  dis- 
trict there  is  a  large  power  company  with  two  hydro- 
electric plants  and  one  auxiliary  steam  plant,  and  the 
zinc  companies  find  it  cheaper  to  buy  than  to  generate. 
In  Arkansas  the  mines  provide  their  own  power.  In 
the  Black  Hills  of  South  Dakota  the  Homestake  com- 
pany has  two  hydro-electric  installations,  and  the  other 
companies  generate  their  own  power  by  other  means. 
In  the  mountains  of  Colorado  power  transmitted  at 
high  tension  has  easily  proved  itself  superior  where 
the  topography  is  rugged  and  the  winter  severe.  At 
Leadville,  electricity  is  being  substituted  for  steam 
when  operations  long  suspended  are  being  resumed. 

In  Utah,  Montana,  and  Idaho  the  operator  finds  power 
conditions  much  the  same,  in  general  buying  his  power. 
In  Washington  the  situation  is  somewhat  mixed.  Of 
forty  operators  all  generating  their  own  power  seven 
are  using  straight  electric,  ten  water,  eleven  steam, 
ten  gas  or  distillate,  and  two  crude  oil.  Here  the 
trend  is  naturally  to  hydro-electric  installations.  In 
Arizona  it  is  said  that  the  question  of  operators  gen- 
erating their  own  power,  either  individually  or  on  a 
co-operative  basis,  is  receiving  much  attention. 

Though  electrical  power  has  come  to  stay,  it  is  pos- 
sible that  the  use  of  oil  or  similar  engines  for  inter- 
mittent operations  might  be  found  profitable,  particu- 
larly for  coarse  crushing.  The  value  of  this  idea,  ac- 
cording to  a  correspondent,  lies  in  the  fact  that  high- 
est efficiency  from  the  power  seller's  point  of  view  comes 
from  steady  operation  and  steady  demand  for  power. 
This  is  reflected  in  power  rates.  Large  consumers 
especially  are  constantly  trying  to  average  up  their 
load,  and  those  who  are  coarse  crushing  only  part  of 
the  time  have  trouble.  On  the  other  hand,  small  oper- 
ators are  less  able  to  finance  the  extra  cost  of  oil- 
engine installation.  Power  companies  might  possibly 
be  able  to  alter  their  rates  so  as  to  make  such  auxiliary 
equipment  needless. 

It  seems  inevitable  that  eventually  electric  power, 
whether  generated  by  water  or  by  burning  coal  di- 
rectly at  the  mine  and  transmitted  at  high  tension  to 
all  points,  will  be  used  by  all.  The  progress  report  on 
the  Superpower  Survey  made  by  the  retiring  Secretary 
of  the  Interior,  John  Barton  Payne,  in  the  latter  part 
of  February,  indicates  what  can  be  done  in  the  Boston- 
Washington  industrial  region.  The  problem  of  secur- 
ing a  larger  supply  of  cheaper  power  and  of  fully 
using  the  country's  resources,  and  at  the  same  time 
conserving  its  fuel,  is  one  that  affects  the  mining  in- 
dustry,  and    in    its   solution    the    industry    will    pr<int. 
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The  Diesel  Engine  in  the 
Mining  Field 

A  RECENT  SURVEY,  in  Power,  of  the  Diesel  engine 
industry  brings  out  the  interesting  fact  that  out 
of  a  total  of  more  than  370,000  hp.  attributed  to  Diesel- 
engine  installations  in  the  United  States,  somewhat 
over  10  per  cent  is  utilized  by  mines.  For  the  most 
part  these  are  situated  in  the  Southwest,  where  the 
present  prices  of  fuel  oil  offer  an  advantage  over  the 
prevailing  rates  for  coal.  Another  field  which  shows  an 
increasing  utilization  of  this  type  of  prime  movers  is 
that  of  oil-pipe  lines;  in  fact,  compiled  figures  show 
that  something  over  98,000  hp.,  or  nearly  31  per  cent, 
is  furnished  by  the  Diesel  engine  in  pumping  stations. 

There  are  many  arguments  for  the  use  of  this  type, 
and  much  of  the  former  prejudice  of  engineers  which 
was  based  on  the  lack  of  performance  of  the  earlier 
designs  has  been  overcome.  Especially  is  the  Diesel 
type  adapted  to  the  small-  or  medium-powered  central 
plant.  The  operating  cost  per  kilowatt  is  considerably 
less  than  that  of  a  steam  installation,  and  the  overhead 
charges,  as  compared  with  steam  plants,  are  not  ex- 
cessive. 

It  is  to  be  expected  that  petroleum  prices  will  advance 
with  an  increased  demand  and  decreased  output,  but  the 
several  predictions  as  to  the  ultimate  exhaustion  of  the 
oil  fields  are  dependent  on  so  many  factors  that  it  is 
safe  to  assume  that  in  favorable  localities  the  Diesel 
engine  will  continue  to  hold  its  own  on  the  cost  sheet, 
as  compared  with  the  steam  plant,  for  many  years. 


Homeopathic  Treatment  Fails 
The  Copper  Producers 

ONLY  COMPLICATED  CALCULATIONS  will  show 
whether  or  not  a  mining  or  metallurgical  enter- 
prise should  be  kept  in  operation  when  it  is  losing 
money.  Not  only  must  known  factors  be  considered 
carefully  by  competent  executives  clothed  with  the  re- 
sponsibility of  rendering  a  decision,  but  the  unknown 
future  of  demand  and  prices  must  be  intelligently  prog- 
nosticated. Even  though  many  years  of  loss  are  in  pros- 
pect, it  may  still  Ije  advisable  to  keep  a  plant  running. 

For  some  time,  careful  students  of  the  metal  market 
have  believed  that  copper  production  should  be  curtailed 
lo  a  much  greater  extent  than  has  hei-etofore  been  con- 
sidered necessary.  Most  of  these  men  have  no  under- 
standing of  the  (lifliculties  of  further  curtailment  or 
complete  shutdown,  and  the  common  idea  seems  to  be 
that  the  only  important  thing  to  consider  is  the  possi- 
bility of  the  mine  filling  with  water.  Deterioration  is 
an  unknown  factor  to  which  they  give  little  thought,  and 
the  economic  and  social  problems  which  usually  worry 
the  management  more  than  any  other  are  not  mentioned. 
Hut  as  interpix'lers  of  the  law  of  supply  and  demand, 
their  opinions  merit  attention,  and  are  no  doui)t  being 
given  proper  weight  in  determining  policies  of  com- 
plete cessation  of  operation. 

We  are  sorry  to  see  conditions  in  the  copper  market 
so  had  that  practically  nil  of  the  largest  producers 
h.'ive  either  completely  stopped  work  or  are  considering 
taking  that  step.  But  it  would  appear  to  be  for  the  good 
nf  the  industry:  if  production  wore  maintained,  even  on 
the  curtailed  scale  of  the  last  few  months,  it  might  take 
years  to  return  to  profwr  copper  price  levels,  for  a  sur- 
plus will  be  present  for  a  coiisideralile  period,  owing  to 
the  time  recjuired  for  the  .•ibsorption  nf  the  large  war 
and  post-war  production. 


Of  the  companies  which  operated  up  to  the  close  of 
1919,  a  complete  cessation  of  mining  and  smelting  oper- 
ations is  extremely  unlikely  to  be  more  than  temporary. 
However,  resumption  cannot  be  expected  as  soon  as  the 
market  begins  to  improve,  for  the  large  unsold  produc- 
tion of  the  last  few  years  must  be  marketed.  There 
is  little  cause  for  hope  of  a  resumption  during  1921  by 
those  companies  now  ceasing  operations,  in  our  opinion, 
but  they  are  entitled  to  the  thanks  of  the  industry  as  a 
whole  for  their  martyrdom. 

There  are  two  systems  of  medical  practice :  allopathy 
and  homeopathy.  If  we  have  a  fever  the  allopath  en- 
deavors to  give  us  something  of  a  cooling  nature  which 
will  neutralize  the  fever.  The  homeopath,  on  the  other 
hand,  gives  us  a  small  dose  of  medicine  which  would 
normally  induce  a  fever.  The  idea  seems  to  be  the  same 
as  that  which  prompts  prescribing  "a  hair  of  the  dog 
that  bit  you"  for  early  morning  disorders.  Copper  pro- 
ducers have  been  taking  the  homeopathic  treatment. 
It  has  failed,  and  now  the  allopaths  are  being  consulted. 


The  Copper  Fabricator  Disclaims 
Responsibility  for  High  Prices 

THIS  \VEEK  we  are  including  in  the  communications 
published  under  the  heading  "What  Others  Think" 
an  anonymous  contribution  to  the  discussion  of  the  high 
prices  of  copper  products.  Ordinarily  we  pay  no  atten- 
tion to  unsigned  communications,  but  in  this  instance  we 
believe  the  letter  to  be  worth  printing.  We  regret  that 
space  limitations  make  it  necessary  to  omit  certain  rel- 
atively unimportant  portions. 

On  reading  the  first  paragraph  we  had  hoped  that 
someone  had  risen  to  explain  some  of  the  questions 
which  we  have  asked  in  previous  editorials,  but  it  seems 
that  the  writer  has  sought  only  to  absolve  the  large  cop- 
per manufacturing  interests  from  blame  for  the  present 
condition  of  the  copper  market.  Nowhere  is  any  reason 
given  or  suggested  as  to  why  copper  screens  retail  at 
15c.  per  sq.ft.,  compared  with  4c.  for  iron,  to  men- 
tion only  one  product.  Our  questions  still  remain  un- 
answered. 

The  reported  sale  of  a  piece  of  sheet  copper  by  a  hard- 
ware dealer  in  Houghton  at  70c.  per  lb.  while  tons  of 
copper  were  lying  on  the  docks  near  by  which  could  not 
be  sold  at  13c.  per  lb.  is  mentioned.  Then  comes  this 
extraordinary  statement:  "How  anyone  can  give  a 
transaction  of  this  kind  serious  consideration  as  a  re- 
flection of  existing  market  conditions  is  remarkable,  to 
say  the  least."  To  us.  this  seems  the  crux  of  the  whole 
matter  and  of  great  importance  as  a  condition  which 
limits  the  use  of  copper  products.  If  they  were  cheaper 
they  could  better  compete  with  substitutes.  At  present 
they  are  regarded  as  a  luxury. 

At  no  time  have  we  said  that  the  fabricator  was  to 
blame  for  existing  high  prices.  But  somcmu'  between 
the  producer  of  crude  copper  and  the  ultimate  consumer 
is  responsible;  or  if  not  someone,  some  condition. 
Whoever  or  whatever  it  is  should  be  eliminated.  .-X 
proper  co-operation  between  all  of  the  factors  in  the 
situation,  from  the  producers  to  the  retail  dealers, 
should  solve  the  problem.  The  matter  should  be  actively 
pu.shed,  and  not  allowed  to  drift.  Later  on,  when  the 
<lemand  for  copper  becomes  satisfactory,  owing  to  n  re- 
sumption of  industrial  activity,  there  will  be  less  incen- 
tive to  develop  a  market.  Zinc  and  nickel  .ire  sold  as 
well  ns  bought.  Why  cannot  the  same  lie  said  for 
copper? 
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What  Others  Think 


The  Copper  Situation  as  Seen 
By  the  Fabricator 

(We  have  received  for  publication  the  following  con- 
tribution on  the  subject  of  the  copper  situation.  As  it 
is  anonymous,  we  ordinarily  would  not  give  it  space; 
nevertheless,  as  it  presents  a  vigorous  defense  of  the 
consumer,  it  is  perhaps  not  improper  to  present  this 
side  of  the  question,  although  we  regret  that  the  writer 
has  not  supplied  us  with  his  identity,  which  would,  in 
any  case,  have  strengthened  his  position. — Editor.) 

At  frequent  intervals,  in  various  trade  journals  and 
newspapers,  articles  have  appeared  dwelling  upon  the 
unsatisfactory  condition  of  the  copper  industry.  Most 
of  these  have  read  as  though  they  were  inspired  for 
the  purpose  of  creating  the  belief  that  the  consumption 
of  copper  has  been  materially  reduced  because  those 
concerns  who  are  the  largest  customers  of  the  copper 
producers,  and  who  convert  the  raw  copper  into  com- 
mercial shapes,  have  been  and  are  demanding  exorbitant 
prices  for  their  products. 

The  largest  direct  consumers  or  purchasers  of  copper 
from  the  copper-producing  companies  are  those  concerns 
engaged  in  the  conversion  of  copper  and  alloys  of  cop- 
per, such  as  brass,  Muntz  metal,  nickel-silver,  and 
bronzes,  into  sheets,  plates,  rods,  bars,  wire,  tubes,  and 
like  forms.  Among  these  may  be  mentioned  the  Amer- 
ican Brass  Co.;  Chase  Rolling  Mills;  the  Scovill  Manu- 
facturing Co. ;  the  Bridgeport  Brass  Co. ;  the  Standard 
Underground  Cable  Co. ;  Roebling's  Sons  Co. ;  Rome 
Brass  &  Copper  Co.,  and  the  Detroit  Copper  &  Brass 
Rolling  Mills.  Most  of  these  concerns  have  large  invest- 
ments and  able  and  valuable  organizations.  Their  very 
existence  depends  upon  their  ability  to  keep  producing 
a  commodity  in  which  copper  is  essential.  Not  a  single 
concern  of  this  character  is  engaged  in  the  manufac- 
ture of  a  substitute  or  substitutes  for  items  made  from 
copper.  Is  it  reasonable  to  suppose  that  all  or  any  of 
them  would  deliberately  fix  prices  on  their  output  that 
would  restrict  its  consumption?     Hardly. 

Let  it  first  be  understood  that  there  is  a  limit,  as  to 
the  price,  at  which  aiticles  made  from  copper  or  its 
alloys  find  a  ready  market.  This  fact  was  either  un- 
known or  ignored  by  the  producers  of  copper  and  those 
who  fix  the  prices  for  copper  to  the  fabricators. 

To  illu.strate:  In  the  matter  of  plumbing,  brass  and 
copper  pipe  is  brought  in  competition  with  iron  pipe, 
which  under  any  conditions  can  be  sold  for  less  than 
brass  pipe.  It  is  quite  generally  known  that  the  life 
of  a  brass  pipe  is  much  longer  than  that  of  an  iron 
pipe,  but  the  item  of  original  investment  or  cost  enters, 
and  where  the  difference  in  first  cost  is  comparatively 
great  the  iron  pipe  is  almost  invariably  used. 

In  roofing  and  cornice  work,  copper  is  brought  in 
direct  competition  with  galvanized  iron,  tinplate,  gravel, 
and  various  composition  roofings.  Copper  is  undoubt- 
edly superior  to  anything,  but  so  high  a  price  may  be 
reached  that  its  use  is  curtailed  enormously. 

Take  the  case  of  household  utensils.  Copper  is 
brought    in   competition    with    tinplate,    aluminum,    and 


so-called  agate  or  granite  ware.  A  copper  utensil  will 
last  much  longer  than  any  other,  but  how  much  more 
will  be  paid  for  the  copper  utensil  than  for  any  of  the 
other  kinds?  It  is  contended  that  copper  has  soared 
in  price  to  such  an  extent  that  its  use  in  household 
utensils  has  been  curtailed  enormously,  and  this,  no 
doubt,  is  true. 

What  is  the  cause  for  the  so-called  exorbitant  prices 
for  copper  products?  From  various  newspaper  articles 
one  would  believe  that  the  cause  lies  in  exorbitant  prices 
charged  by  those  concerns  that  convert  the  raw  copper 
into  the  various  commercial  shapes.  In  analyzing  this 
particular  feature,  and  using  sheet  copper  as  a  basis, 
it  will  undoubtedly  be  conceded  that  the  price  of  sheet 
copper,  fundamentally,  lies  in  the  price  of  raw  copper. 
What  relation  has  the  price  of  sheet  copper  borne  to 
the  price  of  raw  copper?  This,  perhaps,  is  best  demon- 
strated by  the  following  tables: 

PRICES  OF  RAW  AND  SHEET  COPPER  FOR  TEN  YEARS 

In  Cents  per  Pound 

. Raw  Copper ■  . Sheet  Copper ■ 

High  Low  High  Low 

1910  13.80  12  20  19  00  16.65 

1911  14  25  12  00  19  00  16.00 

1912  17.75  13  95  23.00  19.00 

1913  17  60  14  12  23  00  19.75 

1914  14  87  11  10  20  25  16.50 

1915  23  00  12  80  27  50  18.75 

1916  36  00  23  00  42  00  29.00 

1917  37  00  23  50  42  00  31.50 

1918  26  00  23  00  35  25  31.50 

1919  23  00  14  75  33  50  22  50 

1920  19  02  13  48  29  50  22.50 

Although  it  is  true  that,  fundamentally,  the  price  of 
sheet  copper  is  governed  by  the  price  of  raw  copper, 
there  also  enter  into  the  cost  of  sheet  copper  other  items, 
manufacturing  costs,  which  include  labor;  the  cost  of 
fuel,  lumber,  and  supplies  of  all  kinds.  It  is  difficult 
to  secure  comparative  quotations  on  these  items,  but 
figures  obtained  from  a  leading  mill  are  given  below, 
which  show  the  differences  prevailing  as  of  July  1,  1914, 
and  Sept.  1,  1920: 

COSTS  OF  LABOR  ANI>  sri'I'l.IES  in  1920  AND  1914 

July   I,   1914  Sept.  I.  1920  per  Cent 

Coal,  per  ton $2  20                          $10  80  391 

Coke,  per  ton 4  50                             15  75  250 

Fuel  oil,  per  bbl 3  25                           1150  254 

Lumber,  per  1.000  ft 19  00                            5100  169 

Mi^cellaneou.s  .wpplies ...  123 

For  the  same  periods  the  following  advances  appear 
in  wage  rates: 

Increa.se 
per  Cent 

Coninion  or  general  labor 244 

Mechaninal  labor ■    .        '51 

Direct  sheet  copper-mill  labor  261 

On  Sept.  I,  1920,  the  price  for  copper  was  18Jc.,  and 
on  Sept.  1,  1920,  the  published  ba.se  price  for  sheet  cop- 
per was  29 jc,  a  spread  of  lie.  In  February,  1921, 
leading  sellers  of  copper  were  quoting  13c.  per  lb., 
and  the  base  price  of  sheet  copper  was  205c.  per  lb., 
showing  a  spread  of  7k.  per  lb.,  which  would  indicate 
that  the  fabricators,  by  reducing  their  spread,  were 
doing  what  they  could  to  meet  the  conditions  with  which 
they  were  confronted. 

Note  that   in   1017  the  price  of   raw  copper  reached 
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il;  .1  ;•  °'/.'"  ''**'"■  '^°'"''''  ^"  ^hree  years  it  had 
more  than  tripled  in  price.  To  what  was  this  enormous 
increase  due?  In  these  three  years  the  cost  of  labor  to 
the  producers  had  not  tripled,  neither  had  there  been 
such  an  increase  in  the  cost  of  fuel  or  supplies  that 
enter  into  the  copper-mining  industry.  The  Great  War 
started  in  1914,  and  with  it  came  the  demand  for  copper 
which  was  absolutely  essential  in  the  manufacture  of 
ammunition.  It  is  safe  to  say  that  mining  companies, 
finding  themselves  confronted  with  a  demand  unparal- 
leled, lost  sight  of  the  normality  of  the  copper  industry. 
They  forgot  all  about  the  future,  or  the  time  when  war 
needs  would  be  over,  and  simply  took  all  that  war  neces- 
sities made  it  possible  for  them  to  take. 

Not  only  did  high  prices  for  copper  in  1916  and  1917 
lead  to  the  use  of  substitutes  for  manufactures  of 
copper,  but  this  was  intensified  by  Government  action 
\^-hen  fabricators  were  prohibited  from  disposing  of  anv 
of  their  products  unless  they  were  for  use  in  war  work 
Every  order  emanating  from  any  source  other  than 
Government  departments  had  to  be  submitted  to  the 
Brass  Section  of  the  War  Industries  Board  for  approval 
or  disapproval,  which  resulted  in  manv  consumers  of 
copper  products  being  denied  their  requirements,  ^and 
these  consumers  at  once  .sought  substitutes  Steel  in 
various  shapes,  either  brass  or  copper  plated,  found  a 
market  where  it  was  never  thought  of  before,  and  in 
many  cases  steel  is  so  firmly  intrenched  that  it  will  be 
very  difficult,  if  possible  at  all,  to  dislodge  it,  as  there 
IS  hardly  a  chance  that  copper  or  brass  articles  can  be 
produced  at  a  cost  anywhere  near  the  cost  of  steel 

That  the  producers  of  copper  should  note  with  alarm 
the  shrinkage  in  the  demand  for  copper  can  be  easilv 
understood.  but  it  is  difficult  to  understand  whv,  in 
their  efl^orts  to  seek  the  cau.se,  and  find,  if  po.'^sible 
some  remedy,  they  should  lose  sight  of  everv  othe." 
e  ement  and  factor  and  attribute  all  their  alleged  trou- 
pes to  their  largest  customers,  whose  verv  existence 
lies  in  their  consuming  the  largest  amount  of  copper 
possible.  '^^ 

No  merchandising  proposition  in  the  copper  industry 
of  recent  years  has  been  given  more  publicitv  than  the 
alleged  sale  of  a  piece  of  sheet  copper  bv  a  hardware 
dealer  in  Houghton,  Mich.,  at  around  70c.  per  lb  ,  while 
It  IS  claimed,  tons  of  copper  were  lying  on  the  dock.s 
withm  a  stone's  throw  of  the  hardware  store,  which 
mining  companies  were  unable  to  sell  at  13c.  per  lb 
It  IS  cited  as  a  typical  case  of  where,  somewhere  between 
the  mining  company  and  the  ultimate  consumer.  .57c 
per  lb.  was  absorbed.  How  any  one  can  give  a  trans- 
action of  this  kind  .seriou.s  consideration  as  a  reflection 
of  market  conditions  is  remarkable,  to  sav  the  lea.st 
Fabricators  have  been  charged  with  unfairness,  and 
of  being  guilty  of  a  policy  that  has  embaria.s.sed  and 
worked  a  hardship  upon  the  producers,  bv  lea.son  of 
their  unwillingness  to  purcha.se  copper  in  anticipation 
ol  possible  future  re.iuirements.  and  carry  .same  in  their 
.yards  or  warehou.ses.  It  has  been  pointed  out  that  prior 
"  the  war  it  was  the  practice  of  fabricators  to  carry 
il-era  quantites  of  copper  in  stock,  but  this  policy  had 
been  di.scontinued.  with  the  result  that  pn.ducers' were 
compelled  to  carry  millions  of  pounds  which  formerly 
were  carried  by  the  fabricators.  The  answer  is  a  .simple 
one  the  fabricators  had  a  better  knowledge  of  the 
un.lerlymg  conditions  than  did  the  producers  They 
knew  of  the  enormou.s  (,uantilies  of  secondary  metals 
that  would  have  to  be  ab.sorl.ed:  they  knew  that,  on 
'•<•<.. lint    ..f  high   prices,  suhsfitiifes   were   being  exten- 
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sively  used,  and  their  purchases  were  being  prompted  bv 
this  knowledge,  and  .still  they  were  criticised  for  dis- 
playing just  ordinary  business  intelligence 

The  consumption  of  copper  has  decreased,  but  do  not 
accuse  fabricators  of  "killing  the  only  goose  that  lays 
their  eggs.  The  men  who  dictate  the  policies  of  the 
fabricating  companies  should  be  given  credit  for  ordi- 
nary business  intelligence;  their  past  achievements  en- 
title them  to  this  at  least.  Instead  of  spreading  broad- 
cast the  incident  of  the  hardware  dealer  who  charged 
70c.  per  lb.  for  perhaps  five  pounds  of  sheet  copper  ' 
as  conclusive  evidence  that  some  one  is  charging  prices 
that  are  to  a  serious  e.x-tent  curtailing  the  consumption, 
and  insinuating  that  the  brass  and  copper  mills,  which 
are  the  producers'  largest  customers  and  the  natural 
outlet  for  perhaps  80  per  cent  of  the  copper  consumed 
are  charging  prices  that  result  in  curtailment  of  their 
regular  and  only  business,  why  do  not  those  men  who 
shape  the  policies  of  the  mining  companies  sit  in  with 
those  who  operate  the  copper  mills,  and  indulge  in  a 
heart-to-heart  showdown,  and  in  this  way  find  out  actual 
conditions,  the  causes  and  remedies,  if  anv"?  It  must 
be  evident  that  the  interests  of  these  two  "factors,  the 
prociucer  and  the  fabricator,  are  almost  identical. 

there  has  been  under  consideration  the  formation  of 
an  organization-a  Copper  Institute-the  membership 
to  be  made  up  of  copper  producers  and  copper  con- 
sumers; in  fact,  every  one  directly  interested  in  copper 
in  Its  various  angles.  It  is  believed  by  those  who  have 
given  the  subject  .serious  consideration,  that  bv  such 
an  organization,  if  conducted  along  lines  that' would 
bring  about  active  participation  of  the  "big  men"  of  all 
the  elements,  much  could  be  accomplished  for  the  good 
^hi-  K  '°PP^'-./."^"-^try;  but  if.  in  an  organization  of 
this  kind  the  big  men,"  the  dictating  factors,  the  men 
with  authority,  will  only  lend  their  names,  and  delegate 
subordinates  with  no  authority,  with  no  knowledge  of 
he  needs  of  the  industry,  to  handle  the  active  work  of 

consider^r''""-  ''  """''  '"  '  ""''''  °'  ^*'"^  ^^•^"  *° 
The  rehabilitation  of  the  copper-producing  and  cop- 
pei-fabncating  industry  is  a  business  proposition  pure 
and  simple  that  can  be  handled  by  business  men  if  ?hev 
will  go  about  it  in  a  businesslike  manner.  The  industry 
awaits  the  appearance  of  a  sincere  and  concrete  move- 
ment, aiming  to  a  betterment  of  conditions  The  time 
IS  ripe  Will  those  who  should  be  most  interested 
grasp  the  opportunity?  •mere.siea 


A  Pronunciation  Echo 
A  user  of  our  Century  Dictionary  at  Palo  Alto  has 

ani  Mnunu  Journal  of  Dec.  11.  1920.  on  page  1115.  on 
the  pronunciation  of  the  word  "bauxite."  We  procured 
a  copy  today,  but  find  that  the  article  is  onK  one  of 
.1  number  which  have  dealt  with  the  subject.  As  we  are 
sending  to  pre.ss  some  material  in  which  we  wish  to  give 
he  correct  pronunciation  of  the  word,  we  ask  if  voii 
NMlI  let  us  know  the  ultimate  decision  as  to  the  Eno'lhh 
pronunciation.  An  authority  quoted  in  vour  Dec  11 
issue  .say.s  "boxite."  Does  this  mean  boke'sit  (long  o1 
or  bawks.t?  Or  i.s  it  possib'e  that  ha,..ritv  has  become 
shortened  in  .sound  to  box'it   (o  as  in  box   nrni)l 

^^'''  ^'""'^  Tme  CENTrRV  t-0.. 

H.  G.   Kmery.  Dictionary  Dep.irtment. 

In  reply  to  this  in(iuiry  we  wrote  as  follows:  "The 
current  American  pronunciation  .seems  to  be  practicallv 
exclusively  box'ite."— Kditor.  * 
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Photos  From  the  Transvaal 


THE  GRAND  NATIONAL,  HOTEL.  JOHANNESBURG.  ON  WHICH    REPAIRS    WERE    RECENTLY    MAIiE 
During  the  work  of  excavation,  wiiat  is   believed  to  be  a  part   oftlie  Main   Reef  was  discovered. 


UISCOVERY  OK  THE  GOLD  REEF  WAS  MADE  IN  THIS  KXCAVATIO.N 
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THE  300-STAMP  MILL  AT  SI.M.MKK   UKKl'.  WHICH   IS   BEIX'!  ^'OVED   TO  THE    MODDKRKDNTEIN    EAST. 

ON  THE  AVITWATERSRAND 


P. Mir  111'  riii:  woitK  oi-  movinc  thI';  stamp  mu.i.  oi"  the  simmkh  1'i;ki'.  i.th.  anp  ,]iimti;k  uoi.n  minino  <'0. 
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Development  Methods  at  Morenci  Branch 
Of  Phelps  Dodge  Corporation 

Conclusions  Reached  as  the  Result  of  Work  Conducted  by  This  Company 
In  Carrying  on  an  Intensive  Campaign  of  Operations  Show  the  Advantages 
Of  a  Bonus  System  and  the  Importance  of  Careful  Training  for  the  Men 

By  Joseph  P.  Hodgson  and  P.  B.  Lord 

Written  for  Engineering  and  Mining  Journal 


THE  mines,  concentrator,  and  smelter  of  the  Phelps 
Dodge  Corporation  at  Morenci,  Ariz.,  were  oper- 
ated almost  continuously  for  thirty-eight  years 
until  placed  upon  a  non-productive  basis  on  Sept.  15, 
1919,  at  which  time  an  intensive  development  campaign 
was    initiated.      The    principal    reasons    for   this    step 


1919 -  —  •>!< 1920 

FEET  PER  MAN  PER  SHIFT  IN  DRIFTING  AND 
RAISING  OPERATIONS 

were:  The  depressed  condition  of  the  copper  market 
after  the  armistice;  the  interference  with  the  prosecu- 
tion of  necessary  development  during  the  years  1915 
to  1919  by  strikes  and  scarcity  of  labor;  the  neces- 
sity of  keeping  production  at  a  maximum  during  the 
war  period,  thu.s  making  it  virtually  impossiVjle  to  do 
enough  development  work  to  marintain  satisfactory 
reserves;  and  the  decrease  in  the  copper  content,  which 
made  it  necessary,  for  the  future  successful  operation 
of  the  properties,  either  to  increase  largely  the  reserves 
of  fair-grade  ore  or  to  develop  a  sufficient  tonnage  of 
lower-grade  ores  to  warrant  the  erection  of  new  plants 
or   enlarging    existing   equipment. 

During  the  period  from  Oct.  1,  1919,  to  Dec.  31, 
1920,  there  was  driven  69,725  ft.,  or  13.2  miles,  of 
drifting  and  raising.     It  was  felt  at  the  outset  that  on 


account  of  the  relatively  small  amount  of  development 
work  which  had  been  done  for  several  years  prior  to 
the  cessation  of  production,  it  was  necessary  carefully 
to  train  both  bosses  and  men  in  approved  methods 
to  assure  satisfactory  results.  About  78  per  cent  of 
the  men  employed  underground  at  the  property  were 
Mexicans,  the  rest  being  Italians  and  Spaniards.  The 
foremen  and  bosses  were  Americans. 

Drilling  methods  and  types  of  rounds  had  been  exten- 
sively studied  by  the  Copper  Queen  staff  during  the 
time  Mr.  Hodgson  was  mine  superintendent  there,  and 
as  this  work  had  been  continued  with  great  success 
under  the  able  supervision  of  Gerald  Sherman  and 
Arthur  Notman,  it  was  decided  to  secure  one  of  the 
best  practical  drill  instructors  from  the  Copper  Queen 
branch  of  the  corporation.  Much  credit  is  due  to  E. 
E.  Burgess,  who  was  loaned  by  the  Copper  Queen 
branch,  and  also  to  Foremen  Bennetts  and  Chesterfield, 
as  well  as  to  the  shift  bosses,  for  such  success  as 
was  attained. 

It  was  decided  that  every  shift  boss  should  take 
training  under  the  drill  instructor,  for  the  manage- 
ment felt  that  to  instruct  the  men  intelligently  the 
bosses  must  first  be  proficient.  The  bosses  willingly 
consented  to  the  plan,  and  were  placed  with  the  drill 
instructor  until  he  was  satisfied  they  were  thoroughly 
competent  to  do  the  work.  This  training  required 
from  one  to  two  weeks  for  each  boss.  They  were 
trained  one  at  a  time,  together  with  two  miners,  in  as 
many  working  faces.  This  initial  training  consumed 
about  three  months. 

Ground  Uniform,  for  Practical  Purposes 

No  exhaustive  classification  of  ground  was  attempted, 
for  in  general  the  ground  is  neither  excessively  hard 
nor  very  soft.  As  compared  with  the  Copper  Queen 
classification,  for  instance,  at  which  branch  the  ground 
ranges  from  Class  "A-plus,"  the  hardest  ground,  to 
Class  "D-minus,"  the  softest,  the  hardest  ground  at 
Morenci  would  probably  compare  to  the  Copper  Queen 
Class  "B"  and  the  softer  ground  to  Copper  Queen 
Class  "C-minus."  The  Morenci  ores  are  almost  entirely 
porphyritic,  very  little  being  in  the  limestone;  hence 
the  range  of  density  and  hardness  does  not  run  to  the 
extreme.  In  general,  the  softer  ground  is  in  the  Arizona 
Central  and  (Colorado  mines,  and  the  hardest  ground 
in  the  Ryerson  and  Yaiikie  mines. 

It  was  decided  that  none  of  the  heavier  types  of 
drilling  machines  were  necessary  for  development  pur- 
pose at  Morenci,  so  those  in  use  were  retired.  For 
drives  in  hard  ground  it  developed  that  the  Waugh 
Clipper  No.  50  was  the  best,  and  for  medium  ground 
the  Ingersoll-Rand  .luckhamer  B.  C.  R.  W.  No.  430  was 
most  satisfactory.  These  drills,  all  being  of  the  water 
type,  were  mounted  when  used  in  hard  ground  and  were 
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supported  when  used  in  soft  ground  by  a  device  invented 
and  patented  by  one  of  the  shift  bosses.  No  dry  drills 
were  used  in  drifting.  For  raise  work,  the  Waugh  No. 
73  and  the  Ingersoll-Rand  CC-11  and  BC-21,  equipped 
with   sprays  to   allay   the   dust,   were   employed. 

Hexagon  hollow  i-in.  steel  with  double-taper  bit  was 
used  in  the  drifting  machines,  and  1-in.  grooved  solid 
steel  with  a  similar  bit  was  used  by  the  stoper  machines 
in  raises.  This  simplified  the  steel  problem,  as  it  was 
necessary  to  use  only  two  types  of  steel  in  the  entire 
operations. 

Compressed  air  for  drilling  purposes  was  provided 
by  a  6,400-ft.  Nordberg  Carels  Diesel  compressor  carry- 
ing 98  lb.  pressure  at  the  power  houSe,  the  pressure 
at  the  drills  varying  from  85  to  92  lb.,  according  to 
the  size  and  friction  in  the  air  lines.  The  powder 
used  was  Hercules  1-in.  ammonia,  40  per  cent  and 
30  per  cent,  with  some  60  per  cent  and  40  per  cent 
gelatin  in  the  hard  drifts.  Consumption  of  powder 
varied  from  6.1  lb.  per  foot  in  November,  1919,  the 
highest,  to  4.4  lb.  in  October,  1920.  Tamping,  or 
stemming,  consisting  of  sand  in  paper  cartridge  sacks, 
was  used  in  all  headings. 

The  daily  rate  for  timbermen  and  mounted  machine 
runners  was  $4.98,  for  miners  $4.79,  and  for  muckers 
$4.08,  for  the  period  covered  in  this  article. 

Opposition  to  Contract  System  Overcome 

About  92.3  per  cent  of  the  work  was  performed  on 
contract  and  the  remainder  by  company  account.  The 
daily  rate  of  wages  was  guaranteed  to  the  contractors. 
Labor  was  very  difficult  to  handle,  on  account  of  con- 
ditions obtaining  at  the  property  after  the  war,  as 
during  that  period  it  had  been  impossible  to  enforce 
discipline,  men  being  very  scarce  and  very  independent. 
Practically  all  work  theretofore  had  been  conducted 
upon  the  company -account  plan,  so  that  the  well-known 
union  opposition  to  piecework  had  to  be  overcome.  How- 
ever, it  developed  that  as  the  contractors'  earnings 
gradually  increased,  practically  all  opposition  was  with- 
drawn. 

A  map  was  prepared  projecting  the  development  work 
to  be  done  in  the  different  parts  of  the  property,  and 
calculations  were  made  of  the  speed  that  .should  be  made 
monthly  in  every  heading  or  face,  and  were  noted 
upon  the  map.  The  actual  advance  made  in  each  face 
was  also  placed  thereon.  If  a  drift  or  drifts  were  behind 
the  schedule,  the  reason  was  ascertained  if  possible.  It 
might  be  because  a  strata  of  ground  harder  than  usual 
was  encountered,  or  because  a  miner  was  not  quite  up 
to  the  average  in  drilling  methods,  or,  possibly,  because 
the  mucking  was  not  being  done  properly.  This  map 
was  found  very  beneficial  to  the  staff,  as  it  was  pos- 
sible to  keep  a  close  check  upon  the  advance  made, 
and  it  assisted,  as  well,  to  visualize  the  work.  It  was 
quite  surprising  how  clo.sely  the  work  as  predicated 
upon  the  map  was  carried  out. 

Meetings  for  Discussion  Advantageous 

Weekly  meetings  of  the  heads  of  departments  were 
held,  at  which  di.scussions  or  criticisms  of  the  work 
were  invited.  Monthly  meetings  of  department  heads, 
engineering  department,  foremen  and  l)os9es,  and  other 
operating  otru-ials,  were  also  held  for  the  purpasc  of 
(liscuHHJng  the  difTcrent  phases  of  the  entire  operations. 
At  the.'4e  gatherings  papers  bearing  upon  dilTiTont  parts 
of  the  work  were  read  and  discussed.  The  meetings 
were  very   helpful,   in   thtrt   every   department   had  an 


opportunity  to  acquire  the  necessary  knowledge  of  the 
operations  and  of  its  relation  to  them. 

Each  face  was  measured  daily,  the  advance  was 
reported,  and  daily  cost  tabulations  were  made,  this 
information  being  supplied  to  the  foremen  and  bosses. 
This  was  of  great  assistance,  as  it  provided  them  with 
quick  and  reliable  information,  both  as  to  advance  and 
costs. 

The  standard  size  of  untimbered  level  drifts  was  5  ft. 
X  7  ft.,  with  the  exception  of  a  few  haulage  drifts  5* 
ft.  X  8  ft.  Stope  development  drifts  in  the  Arizona 
Central  division  were  4  ft.  x  6  ft.  Raises  were  driven 
6  ft.  X  4  ft.  over-all  with  a  lagged  manwaj'  2  ft.  x 
4   ft.      Stope    development    raises    less   than    50    ft.    in 
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FOOT.\GE  BY  MONTHS  IN  DRIFTING  AND  RAISING 

height  were  3  ft.  in  diameter,  with  no  manway,  but 
timbered  raises  wuth  four-post  5-ft.  center  sets  were 
provided,  with  a  lagged  manway  4  ft.  8  in.  x  1  ft.  6  in. 
Winzing  constituted  less  than  1.5  per  cent  of  the  total 
footage  driven,  and  for  that  reason  is  not  considered 
in  this  article.  Timbered  headings,  both  drifts  and 
raises,  constituting  less  than  10  per  cent  of  the  total 
footage,  included  all  drifts  timbered  within  four  months 
of  the  time  driven,  the  shifts  in  such  operations  being 
charged  to  the  heading  and  forming  a  part  of  the  total 
advance  per  man-shift  for  that  period. 

Consideration  of  Bonus  System 

At  the  beginning  of  the  development  campaign  it  was 
deemed  advisable  to  place  as  much  work  as  possible  on 
a  contract  or  bonus  basis.  The  following  factors  were 
considered  in  formulating  a  system:  First,  the  neces- 
sity and  the  justice  of  guaranteeing  every  man  day's 
pay;  second,  the  temperament  of  Mexican  laborers, 
which  makes  them  suspicious  of  any  bonus  system 
in  which  the  unit  price  is  constantly  varied;  third, 
the  advisability  of  placing  the  unit  price  sufficiently 
low,  80  that  as  men  increased  in  proficiency  under  in- 
struction it  would  not  be  necessary  for  it  to  lie  reduced: 
fourth,  the  uniform  character  of  ground  in  a  few  large 
sections  of  the  mines,  which  would  neoossilate  only 
three  or  four  rates  for  the  same  sized  headings. 

The  plan  adopted  might  be  called  a  bonus  system  as 
distinguished  from  the  straight  contract,  jis  all  men 
were  guaranteed  day's  pay.     It  was  possible  to  divide 
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the  ground  broadly  into  three  classifications  as  regards 
hardness,  drilling  speed,  breaking  qualities,  and  other 
working  factors,  calling  for  three  different  rates,  and 
in  general  to  confine  these  to  separate  sections.  The 
price  per  foot  included  the  cost  of  explosives,  drilling, 
mucking,  and  tramming,  the  latter  very  seldom  exceed- 
ing 150  ft.  Each  heading  vv^as  regarded  as  a  separate 
contract.  The  company  deducted  from  the  contractor's 
settlement  the  expense  of  explosives  and  mucking  labor, 
this  latter  being  figured  at  day's  pay  rate  for  muckers. 
Settlements  were  made  on  engineers'  measurements 
twice  a  month. 
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CO.VTRACTORS'  EARNINGS  PER  SHIFT  PER  FOOT  AND 
COSTS   ON  ADVANCE  WORK 

For  the  first  three  or  four  months  the  number  of 
faces  in  which  it  was  necessary  to  make  up  day's  pay 
was  rather  high,  but  these  decreased  to  a  small  per- 
centage as  the  men  improved  in  breaking  ground.  Only 
one  general  cut  wa,s  made  in  the  fir.st  rate  established, 
which  was  in  the  Arizona  Central  divi.sion,  where  experi- 
ence proved  the  initial  price  had  been  placed  too  high. 
It  may  be  stated  here  that  extreme  care  is  necessary 
in  fir.st  establishing  a  rate  of  a  piece  of  work,  as  later 
reductions  are  highly  injurious  to  the  confidence  and 
morale  of  the  men. 

It  is  realized  that  this  system  is  not  perfect,  the 
principal  objection  being  the  lack  of  flexibility  which 
would  enable  the  company  to  .share  in  the  advantages 
to  be  gained  from  improved  methods  or  equipment 
without  lowering  the  contract  rate.  In  ground  which 
was  more  changeable  from  day  to  day  in  breaking 
qualities  and  other  working  conditions,  it  might  be 
necessary  to  use  a  bonu.s  system  with  frequent  classifica- 
tion of  ground,  as  at  the  Copper  Queen  branch,  even 
though  this  involves  considerable  expen.se.  However,  it 
is  felt  that  in  general  the  practice  here  has  proved 
.satisfactory  in  operation,  to  both  the  men  and  the 
company. 


The  accompanying  graphs  illustrate  the  total  footage, 
footage  by  classes,  feet  per  man-shift,  cost  of  labor 
and  e.xplosives  of  men  on  advance  work,  and  contractor's 
earnings  for  the  period  under  discussion. 

The  work  may  be  divided  into  three  periods:  From 
Oct.  1,  1919,  to  May  15,  1920;  from  May  15,  1920,  to 
Sept.  1,  1920,  and  from  Sept.  1,  1920,  to  the  end  of 
the  year. 

In  the  first  period  the  maximum  amount  of  footage 
was  driven  each  month  with  the  labor  available.  This 
included  both  prospect  work  and  stope  development,  the 
latter  reaching  a  maximum  in  April  of  31  per  cent  of 
the  total.  The  feet  per  man  shift  steadily  increased 
and  the  cost  per  foot  decreased.  The  monthly  footage 
and  the  contractors'  earnings  increased,  except  in 
February,  a  shorter  month,  during  which  it  was  neces- 
sary to  break  in  a  larger  number  of  muckers  than 
ordinarily  on  machines  to  replace  withdrawals  from  the 
force. 

On  May  15,  1920,  all  men  on  stope  development  in 
the  Arizona  Central  division  were  transferred  to  the 
Ryerson-Yankie  division.  During  June  no  stope  devel- 
opment was  done,  and  only  a  small  amount  in  July  and 
August.  The  drifts  and  raises  in  the  Ryerson-Yankie 
division  were  larger  than  those  driven  in  stope  devel- 
opment, and  the  ground  on  an  average  harder,  which 
was  reflected  in  the  cost  curves,  contractors'  earnings, 
and  footage  per  man-shift  graphs.  Less  footage  per 
month  was  driven  during  this  period. 

Low  Copper  Market  Forced 
Curtailment  Last  Fall 

Beginning  Sept.  1,  1920,  curtailment  was  deemed 
advisable,  owing  to  the  status  of  the  copper  market, 
so  that  from  this  date  no  new  men  were  hired,  and 
a  few  were  dropped.  No  stope  development  was  done 
after  Sept.  1.  In  this  period  the  best  results  were 
obtained,  due  to  the  greater  experience  of  the  men  and 
also  to  the  fact  that  the  men  represented  the  pick 
of  the  organization.  As  a  rule,  increased  earnings  by 
the  contractors  have  meant  lower  costs  per  foot  to  the 
company,  as  indicated  by  the  two  graphs. 

From  the  experience  gained  in  this  work  the  following 
conclusions  have  been  drawn : 

First — Some  form  of  contract  or  bonus  system  which 
will  repay  increased  individual  effort  is  preferable  to 
day's  pay  work,  both  to  the  employer  and  employee. 
Better  results  are  obtained  if  contracts  are  given  to 
individuals  rather  than  to  a  group  of  men. 

Second — Careful  instruction  and  training  of  men 
more  than  repays  for  itself  in  the  results  obtained. 
Some  of  the  best  machine  men  were  developed  from 
surface  laborers  after  several  weeks'  instruction  and 
a  few  months'  experience  underground.  This  is  a  fac- 
tor of  increasing  importance  in  the  mining  industry  of 
the  southwest,  where  skilled  underground  labor  is  scarce 
under  normal  conditions.  It  is  felt  that  intensive  train- 
ing will  develop  better  men  for  stoping  work,  just  as 
it  has  for  development  work. 

Third — Daily  cost  records  and  progress  maps  and 
weekly  and  monthly  conferences  of  bosses  and  foremen 
and  department  heads  are  advantageous  for  co-ordina- 
tion and  a  better  understanding  of  the  work.  That  cost 
records  can  l)e  carried  to  extremes  in  detail  and  expense 
consistent  with  the  results  obtained  from  them  is  con- 
ceded and  understood,  but  when  not  carried  to  extreme 
they  are  of  great  assistaTice  in  indicating  the  daily 
jirogress  of  the  woi-l<  in  hand. 


April  9,  1921 


Engineering    and    Mining    Journal 


623 


Recent  Metallurgical  Practice  on  the  Rand 

Less  Amenable  Ores  of  the  Far  East  Area  Causing  Changes  in  Long-Established  Practic€ 
So-called  "All-Slime"  Treatment  Under  Consideration — Innovations  and 
Improvements  in  Precipitation  Methods 

Written  for  Engineering  and  ilinitig  Journal 


PRACTICALLY  all  of  the  development  which  is 
now  taking  place  in  the  Witwatersrand  gold  fields, 
in  South  Africa,  is  confined  to  the  Far  East  section 
of  the  Rand,  and  as  the  ores  of  this  new  area  are 
developed  it  is  becoming  evident  that  the  prevailing 
milling  practice  so  long  in  vogue  is  to  be  subject  to 
modifications  which  by  contrast  may  appear  to  metal- 
lurgists as  radical  departures.  With  few  exceptions, 
there  have  been  practically  no  changes  of  note  in  metal- 
lurgical practice  on  the  Rand  for  the  last  ten  years. 
An  exception  may  be  mentioned  in  Bosqui's  adoption, 
at  the  new  plant  of  the  New  Modderfontein,  of  direct 
leaching  in  the  sand  collectors  without  transfer.  Al- 
though viewed  at  first  with  considerable  skepticism  by 
other  metallurgists,  this  simplification  appears  to  be 
operating  with  entire  satisfaction,  and  is  likely  to  be 
adopted  by  other  plants  to  be  built  in  the  near  future. 

Far  East  Rand  Ores  Refractory 
The  underground  development  of  several  large  new 
properties  on  the  Far  East  Rand  is  now  reaching  a 
point  warranting  milling  equipment,  and  the  design  of 
this  equipment  for  the  eflicient  treatment  of  these  ores 
has  become  a  vital  problem.  The  ores  from  this  section 
of  the  Rand  are  materially  different  in  character  from 
those  appearing  in  the  older  mines  of  the  Central  and 
West  Rand.  The  pyrite  is  more  compact  and  more 
finely  disseminated.  Also,  there  is  frequent  occurrence 
of  arsenical  pyrite,  and  the  presence  of  nickel  has  been 
repeatedly  noted.  Unquestionably,  the  ore  is  of  a 
more  refractory  nature  and  not  entirely  suitable  to  pre- 
vailing metallurgical  practice.  At  the  Geduld  mine, 
one  of  the  older  properties  situated  in  this  area,  the 
ore  has  always  been  recognized  as  presenting  metal- 
lurgical difficulties,  and  these  have  become  intensified 
in  the  newer  properties  at  Modder  East,  Springs,  West 
Springs,  and  to  a  somewhat  less  extent  in  the  New 
State  areas.  These  ores  require  finer  grinding,  and 
the  time  of  contact  required  for  a  satisfactory  extrac- 
tion by  the  cyanide  process  is  considerably  prolonged. 

It  80  happens  that  careful  investigation  into  the 
possibilities  of  eliminating,  or  in  a  measure  eliminating, 
.stamps  in  favor  of  l)all  mills  and  tube  mills  is  also  being 
made,  and,  therefore,  in  deciding  upon  the  new  plants 
which  are  to  be  built  in  the  next  two  or  three  years, 
the  following  problems  are  presented: 

first — Somewhat  finer  crushing  in  the  primary  rock 
breakers,  followed  by  the  complete  elimination  of 
stamps,  or  at  least  by  a  thorough  screening  by  which 
only  the  oversize,  which  would  represent  perhap.s  25 
per  cent  of  the  original  ore,  would  be  crushed  by  stamps. 
In  this  connection  it  should  be  noted  that  the  stamp 
bi.ttery  on  the  Hand  iit  present  is  really  more  of  the 
character  of  a  breaking  than  n  crushing  device,  as  most 
of  the  batteries  are  e(|uippetl  with  screens  having  aper- 
tures of  from  i  to  •]  in.  Starting  with  such  a  feed  to 
the  tube  mills,  it  .seems  only  logical  that,  with  certain 
modifications,  it  may  be  possible  tn  grind  a  product 
passing    H    11    to    l}-in.    ring,    and    eliminate    stamps 


entirely.  This  is  the  experiment  which  is  now  being 
made  on  a  working  scale.  The  principal  modification 
being  tried  is  to  enlarge  the  aperture  in  the  discharge 
grates  of  the  tubes,  allowing  a  considerable  amount  of 
partially  rounded,  unground  material  to  leave  the  mill. 
This  material  is  screened  from  the  pulp  as  usual,  but, 
being  in  much  greater  quantity,  it  is  sent  to  rolls, 
whence  it  is  returned  to  the  original  tube  mills,  thus 
establishing  a  closed  circuit. 

The  results  of  these  experiments  have  been  encourag- 
ing, and  it  seems  at  least  possible  that  by  increasing 
the  diameters  of  the  tube  mills,  or,  probably  better  still, 
by  using  primary  and  secondary  grinding  units,  the 
former  from  8  to  12  ft.  in  diameter  and  the  latter  5  ft. 
6  in.  in  diameter,  the  innovation  may  prove  to  be  an 
economical  method  of  crushing  and  grinding  these  ores. 
It  has  the  undoubted  merit  of  removing  practically  ali 
metallic  iron  from  the  crushing  circuit,  provided  the 
mine-run  "banket"  can  be  used  in  both  stages  for 
pebbles,  as  it  is  now  used  in  the  tubes. 

Second — The  percentage  of  amalgamation  from  these 
ores  has  dropped  from  the  normal  of  70  in  other  por- 
tions of  the  Rand  to  little  better  than  35.  This  auto- 
matically increased  the  cost  per  ounce  of  gold  recovered, 
to  a  point  where  it  becomes  a  serious  question  whether 
amalgamation  should  not  be  eliminated  entirely.  Prac- 
tically the  same  plate  area  and  operating  crew  are 
required,  irrespective  of  the  percentage  recovered  by 
amalgamation,  and  of  course  the  danger  of  theft  and 
loss  in  handling  amalgam  has  always  been  a  serious 
problem  on  the  Rand.  The  finer  grinding  which  these 
ores  require  in  any  case  for  cyanide  treatment  makes 
it  certain  that  practically  all  of  the  free  gold  would  be 
lecovered  in  the  cyanide  plant,  and  more  economically 
than  by  amalgamation. 

Third — With  the  finer  crushing  it  is  practicable  to 
leach  only  about  25  or  30  per  cent  of  the  material  as 
sand.  This  compares  with  at  least  twice  this  percent- 
age in  the  older  plants.  Here  again  the  cost  of  build- 
ing a  complete  classification,  sand-leaching,  and  sand- 
residue-disposal  plant  for  such  a  small  proportion  of 
the  total  ore  renders  the  cost  per  ton  of  sand  treated 
out  of  all  proportion  to  previous  costs.  With  little 
additional  grinding  it  is  entirely  possible  to  handle  the 
total  ore  as  an  "all-slime"  product  in  the  settlers  or 
thickeners,  agitators  and  Butters  filters,  as  now  used, 
and  it  seems  probable  that  this  modification  could  profit- 
ably be  adopted  at  the.se  mines.  Certainly  the  cost  of 
the  plant  would  be  reduced,  and  the  simplified  opera- 
tion is  obvious. 

With  the  elimination  of  amalgamation,  and  the  adoji- 
tion  of  "all-slime"  treatment,  most  of  the  obiectii'iis  tn 
crushing  in  cyanide  solution  are  overcome.  The  point. 
formerly  raised  by  older  metallurgists  on  the  Rand, 
that  crushing  in  solution  would  make  it  diflicuM  to  olv 
lain  a  satisfactory  head  sample  from  the  b.ittcries,  has 
automatically  disappeared,  for  it  i.s  obviously  impossible 
to  obtain  a  reliaWe  head  value  from  stamp  batteries 
crushing  through    *   and    i-in.  apertures.     Also,  other 


G24 


Engineering    and     Mining    Journal 


Vol.  Ill,  Xo.  15 


and  perfectly  reliable  methods  of  determining  the  value 
of  the  ore  have  now  been  developed  in  other  mills 
where  ore  is  crushed  in  solution.  It  still,  however, 
remains  to  be  proved  whether  or  not  crushing  in 
cyanide  solution  would  entail  a  higher  cyanide  consump- 
tion due  to  water-soluble  cyanicides  in  the  ore,  which 
are  largely  removed  by  crushing  in  water  and  neutral- 
ized with  lime. 

Crowe  Vacuum  Precipitation  Process  Efficient 

Considering  the  metallurgy  on  the  Rand  as  a  whole, 
unquestionably  the  most  important  development  which 
has  taken  place  in  recent  years  is  the  introduction  of 
the  Crowe  vacuum  precipitation  process.  During  1919 
and  1920,  careful  trials  with  this  process  were  conducted 
at  the  City  Deep  by  a  metallurgical  committee  of  the 
Chamber  of  Mines,  and  the  results  demonstrated  clearly 
that  a  material  saving  could  be  effected  in  zinc,  in 
cyanide,  in  labor  for  clean-up,  and  in  refining,  and  that 
the  loss  of  soluble  gold  in  the  slime  tailings  could  be 
materially  reduced.  In  particular  these  trials  demon- 
strated that  the  so-called  "white  precipitate,"  which 
has  been  the  chief  obstacle  to  efficient  precipitation  by 
zinc  shavings  on  the  Rand  since  the  early  days  of  the 
process,  completely  disappeared  from  the  boxes  even 
in  the  coldest  weather.  In  other  words,  that  the  pres- 
ence of  this  product  is  due  entirely  to  dissolved  oxygen 
in  the  solution,  and  that  when  this  dissolved  oxygen  is 
removed  by  the  Crowe  process,  the  "white  precipitate" 
automatically  disappears.  As  the  result  of  these  trials 
the  Crowe  process  is  now  being  installed  by  a  number 
of  plants  on  the  Rand,  including  City  Deep,  Van  Ryn 
Estates,  Geduld,  Modder  B,  and  Brakpan. 

Brakpan  and  Modder  B  are  equipped  with  the  Merrill 
precipitation  process  using  zinc  dust.  From  result.s 
obtained  by  the  Crowe  process  under  similar  conditions 
in  other  parts  of  the  world,  both  with  the  Merrill 
process  and  zinc  shavings,  and  from  trials  at  the  City 
Deep,  it  is  now  possible  to  state  with  certainty  that  the 
use  of  the  Crowe  process  with  zinc  shavings  will  reduce 
the  zinc  consumption  from  30  to  40  per  cent,  and 
will  reduce  the  zinc  consumption  in  the  Merrill  process 
from  40  to  60  per  cent.  The  consumption  of  zinc 
shavings  on  the  Rand  varies  from  0.12  to  0.26  lb.  per 
ton  of  ore  milled,  the  higher  figure  being  caused  usually 
by  the  necessity  of  removing  shavings  from  the  boxes 
to  recover  the  gold  for  financial  reasons  before  the  full 
efficiency  of  the  zinc  has  been  obtained. 

Crowe  Process  Cuts  Zinc  Production 

At  the  plants  on  the  Rand  where  the  Merrill  process 
is  in  use,  the  consumption  of  zinc  dust  varies  from 
0.10  to  0.14  lb.  per  ton  of  ore,  and  there  is  of  course 
no  question  of  gold  tie-up  in  the  Merrill  process,  as  all 
of  the  precipitated  gold  is  completely  removed  at  each 
clean-up.  It  seems  certain  that  with  the  Crowe  process 
installed,  the  consumption  of  zinc  by  the  Merrill  process 
will  be  reduced  to  one-half  of  the  above  figures,  which 
in  turn  will  result  in  raw  precipitate  from  the  presses 
containing  from  30  to  40  per  cent  gold.  This  product 
is  economically  melted  direct,  after  a  simple  calcining, 
with  the  entire  elimination  of  the  expensive  and  trouble- 
some acid  treatment  which  is  now  universally  practiced 
on  the  Rand. 

Up  to  the  beginning  of  1921  the  more  general  use 
of  the  Merrill  process  on  the  Rand  had  been  hindered 
by  reason  of  the  fact  that  the  slime  solutions  are 
extremely  low  in  cyanide  and  alkali  content  and  that 


such  solutions  without  the  Crowe  process  are  more 
effectively  precipitated  by  means  of  the  lead-zinc  couple 
always  used  in  the  zinc  boxes  for  this  purpose.  By 
removing  the  dissolved  oxygen  from  cyanide  solutions, 
the  precipitation  of  the  metals  becomes,  within  prac- 
tical limits,  independent  of  both  alkalinity  and  cyanide 
strength.  Thus,  it  would  appear  that  the  only  existing 
objection  to  the  Merrill  process  in  Africa  has  now  been 
eliminated,  and  that  the  other  obvious  advantages  of 
the  process  will  lead  to  its  adoption  at  least  in  many 
plants  to  be  built.  Whether  the  savings  will  be  suf- 
ficient to  justify  the  alteration  of  existing  older  plants 
depends  not  only  upon  the  process  itself,  but  upon  the 
future  price  of  gold  in  Africa  and  upon  mining  costs 
as  a  whole. 

Rand  Gold  Brings  Premium 

In  this  connection  it  is  interesting  to  note  the  effect 
of  increased  costs  of  labor  and  supplies  upon  this  vitally 
important  gold-producing  district.  The  standard  value 
of  an  ounce  of  gold  is  approximately  86s.,  and  of  the 
forty-two  operating  mines  on  the  Rand  at  the  end  of 
1920,  only  eighteen  were  producing  gold  at  a  cost  of 
less  than  86s.  per  ounce.  The  costs  at  the  other  prop- 
erties varied  from  88s.  to  as  high  as  112s.  per  ounce. 

The  gold  produced  from  the  Rand  is  mostly  sold  in 
the  open  market  in  England,  and  for  some  time  has 
commanded  a  premium  above  the  standard  price.  This 
premium  is  a  function  of  the  current  rate  of  exchange 
between  England  and  America,  and  in  February  of  1920 
gold  reached  the  record  price  of  127s.  per  ounce.  As  the 
rate  of  exchange  between  England  and  America  ap- 
proaches normal  the  premium  on  African  gold  decreases, 
and  it  is,  therefore,  obvious  that  unless  operating  costs, 
principally  labor  and  supplies,  recede  at  a  rate  at  least 
equal  to  the  premium  decrease,  a  large  number  of  the 
mines  will  either  have  to  suspend  operations  or  operate 
at  a  material  loss.  The  relation  of  these  two  curves, 
realization  and  operating  costs,  is  now  the  principal 
topic  of  interest  among  the  mining  and  financial  men 
of  the  Rand. 

South  African  Gold  Mines  Show  Gains 
Operations  of  the  gold  mines  of  South  Africa  for 
December,  1920,  show  a  substantial  financial  gain  over 
results  for  1919,  despite  the  disadvantageous  factors 
resulting  from  strikes  by  native  laborers,  shortage  of 
native  workers,  increased  costs,  falling  off  in  grade,  and 
the  loss  of  two  days'  time  through  two  holidays  at  the 
Robinson  Deep,  according  to  the  report  of  Transvaal 
Chamber  of  Mines  for  December,  1920. 

The  total  tons  milled  in  1920  was  24,096,277,  against 
24,043.638  in  1919.  Dividends  in  1920  amounted  to 
£8,450,00(!,  against  £6,075,765  in   1919. 


Alaska  an  Important  Copper  County 

During  twenty  years  of  mining,  Alaska  has  produced 
545,000,000  lb.  of  copper,  according  to  the  U.  S.  Geo- 
logical Survey.  The  reserve  of  copper  in  the  deposits 
so  far  developed  is  small,  but  the  evidence  of  strong 
copper  mineralization  in  several  accessible  mining  dis- 
tricts and  the  widespread  distribution  of  copi)er  ores 
give  ample  assurance  of  considerable  future  iiroduction, 
so  that  it  may  be  confidently  predicted  that  Alaska's 
copper  industry  will  grow  when  transportation  has  been 
improved  and  general  industrial  conditions  have  become 
better. 
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Tunneling  Through  Soft  Ground 

Excavating  for  Subways  Presents  Problems  Differing  From  Ordinary  Mine  Drifting 
— Two  Methods,  One  Involving  the  Use  of  a  Metallic  Roof  Shield  and  the  Other 
Depending  Upon  Timbering  for  Needed  Support  and  Protection.  Are  Described 

By  Robert  W.  Jones 

Written  for  Engineering  and  Mi7ting  Journal 


DURING  THE  CONSTRUCTION  of  the  New 
York  subways  it  has  been  necessary  to  work 
under  normal  air  conditions  and  under  abnormal 
air  pressure.  The  greater  part  of  the  work,  however, 
has  been  carried  on  under  normal  air  by  tunneling,  open 
cut,  and  cut  and  cover.  These  three  methods  of  normal 
air  work  entail  few  conditions  that  differ  from  the  ordi- 
nary i-ock  tunneling  as  understood  by  the  mining  engi- 
neer. There  are  conditions  of  foundation  and  street 
preservation,  however,  that  the  average  mining  engineer 
does  not  appreciate,  and  many  times  we  have  heard  criti- 


was  opened  in  one  cut,  using  horizontal  breastboards, 
and  the  sides  between  bents  were  supported  in  the  same 
manner.  Hay  and  straw  were  used  as  a  backing  to 
prevent  flowage  of  sands.  The  posts  and  caps  of  drifts 
were  either  8  in.  x  8  in.  or  8  in.  x  10  in.,  with  bents 
placed  2  ft.  10  in.  center  to  center.  Caps  of  side  drifts 
were  7  ft.  4  in.  and  center  drift  caps  were  9  ft.  in 
length.  The  inner  posts  of  side  drifts  were  cut  8  ft., 
with  the  outer  posts  7  ft.,  and  the  center  drift  posts 
were  6  ft.  The  roof  was  driven  with  poling  boards, 
the  boards  being  driven  half  way,  the  material  exca- 
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cisms  regarding  the  rate  of  progress,  and  these  would 
indicate  that  facts  concerning  the  work  were  not  under- 
.stood.  The  following  short  descriptions  of  methods  in 
driving  through  unconsolidated  materials,  under  normal 
air,  should  he  of  interest: 

The  tunnel  under  discussion  was  to  be  carried  through 
a  morainal  deposit  varying  from  a  clean  sand  to  heavy 
gravel,  with  pockets  of  loam  and  in  spots  an  abun- 
dance of  boulders  up  to  three  and  four  feet  in  diameter. 
Water  was  encountered  in  places,  but  not  in  quantity. 
The  dry  sandy  .sections  were  unstable,  and  the  tendency 
of  the  ground  to  run  as  soon  as  the  support  was  re- 
leased was  quite  evident.  The  boulder  section  made 
dangerous  roof  conditions.  The  wet  .sand  and  loam 
would  hold  up  for  a  time  without  support  anil  then 
unexpectedly   fall. 

The  tunnel  was  opened  from  two  main  faces,  or 
rather  under  two  conditions.  At  one  face  a  metallic 
roof  shield  was  used  and  at  the  other  the  entire  sup- 
port and  protection  depended  upon  timbering.  The 
de.scriplions  simply  give  the  general  ideas  as  laid  out 
in  advance  of  active  work  and  maintained  remarkable 
consistency  throughout  construction. 

The  shield-driven  tunnel  was  mainly  through  mate- 
rial  that  was  of  a  loamy  nature,  l)Ut  which  carried  an 
abundance  of  medium-size  gravel.  .Some  distance  from 
the  shaft  the  material  changed  in  character  and  boulders 
predominated,  the  strata  being  that  of  a  typical  wnfer- 
.Horled  glacial  deposit. 

I>Jiteral  operations  were  begun  l)y  driving  from  the 
bottom  of  the  shaft  two  side  drifts.  A.  and  one  center 
drift,  H.  as  shown   in   Fig.    1.     The  face  of  each  drift 


vated,  and  the  boards  driven  home.  A  new  bent  was 
then  erected,  and  the  work  carried  on  as  before.  Owing 
to  the  short  distance  between  bents,  there  was  little 
difficulty  in  supporting  the  sides.  Two-inch  poling 
boards  were  used. 

On  completion  of  the  drifts,  forms  were  erected  and 
the  concrete  was  placed  to  finished  form.  The  concrete 
benches  of  side  drifts  were  prepared  to  support  the 
bearing  surface  of  the  roof  shield.  The  bottom  of  the 
cross-piece  of  the  shield  passed  2  in.  above  the  top  of 
the  side  drift  posts  and  approximately  1  ft.  above  the 
cap  of  the  center  drift.  After  the  shield  was  in  place 
the  entire  top  heading  was  removed  for  a  depth  of  about 
32  in.  and  downward  to  the  bottom  of  the  shield 
cross-piece.  Horizontal  breastboards  were  used  when 
necessary. 

Tracks  were  carried  at  approximately  the  elevation 
of  the  top  of  the  invert,  allowing  side-dump  cars  to  be 
pushed  in  between  the  posts  of  the  side  and  center 
drifts.  The  material  excavated  under  the  .shield  in  the 
top  heading  wa.s  passed  through  the  shield  cross-piece 
into  the  cars.  As  the  (op  heading  was  being  cleaned 
up  to  allow  the  shield  to  be  pushed  ahead,  the  lower 
headings  between  the  side  and  center  drifts  were  re- 
moved, using  i>reastl)oards  with  straw  and  hay. 

Benches  of  the  side  and  center  drifts  were  prepared 
to  carry  the  bearing  surface  of  the  erector  for  the 
metallic  c;)ncrete  forms.  These  forms  weie  erected 
immediately  back  of  the  advancing  shield,  and  the  en- 
lire  center  wall  ('.  side  walls  />.  and  umbrella  K  wei-e 
l>lown  in  at  one  operation.  There  was  little  danger  in 
the  preceding   method   of  excavation,  as   the   face  was 
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the  only  area  exposed,  and  the  finished  concrete  was 
carried  up  close  to  the  shield.  As  the  shield  advanced 
the  drift  posts  were  removed,  and  the  invert  F  was 
advanced  in  sections.  The  tunnel  was  carried  forward 
in  a  finished  condition  ready  to  be  turned  over  for  the 
rails. 

The  timber-driven  tunnel  face  was  carried  through 
flowing  sand,  sand  and  loam,  and  gravel.  The  main  and 
first  point  of  attack  is  the  top  heading  A,  in  Fig.  2,  with 
a  width  of  16  ft.  6  in.  and  a  height  of  8  ft.  6  in.  If 
the  material  was  fairly  well  consolidated,  the  entire 
face  was  taken  out  in  one  cut.  It  not,  the  face  was 
divided  into  two  equal  areas,  but  carried  very  close  to 
each  other.  If  it  was  necessary  to  remove  the  face  in 
two  cuts,  the  upper  was  taken  out  in  five  vertical  cuts 
(a,  b,  c,  d  and  as  shown  in  e,  Fig.  3).  Fig.  4  shows  a 
section  along  the  center  line  of  tunnel  in  the  top  head- 
ing. The  center  cut  (c)  of  the  upper  cut  is  made  either 
4  ft.  or  6  ft.,  depending  upon  the  material.  The  five 
cuts  were  made  with  breastboards  and  straw,  and  the 
lower  part  of  the  face  is  taken  out  in  one  cut.  Side 
and  center  posts  and  caps  are  placed,  and  the  face  is 
ready  for  another  cut.  Twenty  feet  back  of  the  face 
the  center  posts  are  removed,  and  the  braces  B,  top 
pieces  C,  and  uprights  D  are  placed  in  position,  taking 
the  pressure  on  the  sill  E  and  side  posts  of  the  drift. 
The  supports  B  consist  of  6-in.  iron  pipe  filled  with 
concrete. 

Throughout  the  distance  where  the  center  posts  are 
removed  (for  a  distance  of  twenty  feet),  a  trench  is 
dug  to  subgrade,  using  either  vertical  sheathing  or 
8-in.  X  8-in.  uprights,  5  ft.  4  in.  center  to  center  and 
boarded  as  side  supports.  This  interval  of  twenty  feet 
is  maintained  and  the  concrete  center  wall  F  is  carried 
forward  to  the  top  of  the  trench  and  upward  to  the  cap 
as  a  concrete  post  in  place  of  the  original  center  post. 
Back  of  the  open  trench  the  pipe  braces  B  are  then 
removed  and  the  umbrella  G  is  then  blown  in. 

Driving  the  Side  Drifts 

Simultaneously  with  excavation  in  the  main  face,  the 
side  drifts  H  are  carried  forward  with  the  face  held 
about  40  ft.  back  of  the  main  face.  In  this  drift  the 
12-in.  x  12-in.  wall  plate  J  is  laid.  These  side  drifts  are 
driven  3  ft.  clear,  with  inside  posts  at  the  top,  3  ft.  6  in. 
at  floor,  and  5  ft.  high.  The  two  segments  K  are  then 
excavated  down  to  the  top  of  the  side  drifts,  and  the 
arch  timbers  L  are  placed  bearing  against  the  cap  of 
the  first  excavation  and  the  wall  plate  in  the  side  drift. 
The  excavation  for  the  segments  K  is  carried  on  in  a 
similar  method  to  the  first  excavation,  using  breast- 
boards  and  straw,  with  vertical  sections  varying  with 
the  material.  Twenty  feet  back  from  the  face  of  this 
excavation  it  is  carried  down  to  the  level  with  the  floor 
of  the  side  drifts.  In  another  twenty  feet  the  cut  is 
carried  to  the  subgrade,  side  posts  are  placed,  forms 
are  erected,  and  the  side  walls  concreted. 


Aluminum  Production  Increased  in  1920 

The  value  of  primary  aluminum  produced  in  the 
United  States  in  1920,  according  to  reports  received 
by  the  U.  S.  Geological  Survey,  was  $41, 37.5,000,  as 
compared  with  $38,558,000  in  1919.  Thi.s  increase  of 
approximately  7  per  cent  shows  a  return  to  more  normal 
operations  and  indicates  what  may  be  expected  in  the 
future.  The  market  prices  throughout  the  year  were 
nearly  constant,  ranging  from  32  to  33c.  per  lb. 


Blue-Sky  Legislation 

Over-Regulation  Often  Proves  as  Great  a    Depressant 

On  Mining  Industry  as  Lack  of  Laws  Controlling 

Promotion  and  Stock  Selling 

BLUE-SKY  LEGISLATION  was  the  subject  of  an 
interesting  paper  read  by  .J.  P.  MacGregor  at  the 
recent  meeting  of  the  Canadian  Institute  of  Mining 
and  Metallurgy,  and  the  ensuing  discussion  brought  out 
many  reasons  why  such  laws  should  or  should  not  be 
enacted.  The  object,  as  explained  by  Mr.  MacGregor, 
was  to  prevent  unfairness,  imposition,  and  fraud  on 
the  part  of  corporations  seeking  to  sell  stock.  Over- 
regulation,  he  pointed  out,  was  as  bad  as  under-regula- 
tion,  for  it  would  prevent  the  flotation  of  legitimate 
speculative  enterprises  and  discourage  the  development 
of  prospects.  On  the  other  hand,  the  evils  of  no  regu- 
lation were  well  known ;  a  company  could  make  any 
statement,  regardless  of  fact,  and  sell  stock  where  there 
was  no  indication  whatever  of  ore. 

The  consensus  of  opinion  at  the  meeting  seemed  to 
be  that  such  legislation  should  not  go  further  than  com- 
pelling a  stock-selling  company  to  stick  to  the  facts  in 
its  publicity  matter.  The  property  should  be  investi- 
gated by  government  agents,  and  if  not  evidently  an 
illegitimate  proposition,  the  company  should  be  given 
a  license  to  sell  stock,  to  be  retained  as  long  as  fraud 
was  not  practiced  on  the  public.  The  resources  and 
prospects  would  be  openly  known,  and  intending  buyers 
would  understand  something  of  the  chance  they  were 
taking.  At  the  same  time,  it  would  be  possible  to  secure 
money  for  the  development  of  the  poorer  prospects,  for 
the  granting  of  a  license  would  in  no  way  imply  that 
the  property  had  merit — merely  that  its  backers  were 
honest.  Facts,  not  theories  or  opinions,  would  be 
considered. 

T.  W.  Gibson,  Deputy  Minister  of  Mines  for  Ontario, 
refused  to  recommend  such  legislation,  and  said  that 
he  believed  a  fool  would  lose  his  money  anyway,  inti- 
mating that  he  might  as  well  buy  worthless  mining 
stock  as  real  estate  in  the  middle  of  a  swamp.  Others 
disagreed,  saying  that  fraudulent  mining  promotions 
made  it  more  difficult  to  sell  legitimate  mining  stock 
to  careful   investors. 


MogoUon  Silver  District  Productive 

The  Mogollon  district,  in  New  Mexico,  is  one  of  the 
oldest  and  most  productive  silver-mining  regions  of  the 
Southwest,  according  to  the  U.  S.  Geological  Survey.  The 
pioneer  prospector  in  this  district  was  James  Cooney, 
an  old  Indian  fighter,  who  first  discovered  rich  silver- 
copper  ores  there  in  the  canyon  of  a  stream  that  was 
christened  Silver  Creek.  The  region  was  then  inacces- 
sible and  was  infested  by  Apaches,  so  that  for  the  first 
ten  years  mining  was  complicated  by  Indian  warfare. 
During  the  last  forty  years,  however,  the  district  has 
been  producing  a  steady  output  of  metal,  chiefly  silver, 
and  the  estimated  value  of  the  total  product  is  more 
than  $15,000,000. 

The  region  is  rugged  and  mountainous  and  the 
nearest  railroad  station  is  eighty-five  miles  away.  The 
rocks  are  chiefly  lavas  of  vai-ious  types  and  are  much 
broken  by  faults.  The  mineral-bearing  veins,  however, 
are  well  defined  and  continuous,  the  combined  workings 
on  one  vein  aggregating  over  a  niilo  and  a  half  in 
length. 
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Government  Officials  Prominent  in  Mining 

Senator  Samuel  D.  Nicholson 


By  Paul  Wooton 

Written  for  Engineering  and  Mining  Jouri 


IT  IS  NOT  uncommon  to  find  a  United  States  Sen- 
ator who  is  a  self-made  man,  but  it  is  uncommon 
for  one  who  was  once  an  uneducated  mine  laborer 
to  gain  a  seat  in  that  body — a  position  regarded  by 
many  as  the  most  desirable  within  the  gift  of  the  peo- 
ple, with  the  single  ex- 
ception of  the  Presiden- 
cy itself.  Samuel  D. 
Nicholson,  who  has  just 
taken  his  seat  as  one  of 
Colorado's  Senators,  for- 
ty years  ago  trudged 
into  Leadville  in  a  snow- 
storm. He  was  then 
twenty-two  years  old. 
He  had  been  working 
in  Nebraska  on  a  farm. 
He  heard  about  the 
boom  in  Leadville,  and 
invested  his  entire  cap- 
ital in  making  the  trip 
to  the  Colorado  mining 
camp.  In  fact,  twenty- 
five  cents  was  all  he  had 
left  on  his  arrival.  He 
had  no  overcoat  and 
possessed  only  rem- 
nants of  shoes  to  with- 
stand the  rigors  of 
winter  at  an  altitude 
of  10,000  ft.,  but  this 
did  not  deter  him  from 
going  immediately  to 
work  as  a  section  hand. 
He  admits  that  it  took 
all  of  his  grit  to  stay 
with  this  job  in  the 
open  during  the  long 
Leadville  winter.  It  was 
not  until  spring  that  an 
opportunity  came  for 
him  to  secure  work  in 
a  mine — his  objective.  His  first  joli  w 
Sellars  mine,  a  property  of  which  he 
owner. 

Mr.  Nicholson's  term  as  a  mine  lalxner  \\;is  not  a 
transitory  one.  For  five  years  he  polished  the  heads 
of  drills,  did  mucking  and  anything  else  that  he  could 
do  in  his  effort  to  amass  enough  capital  to  undertake 
operation  on  his  own  account.  The  accumulating  process 
was  hastened  finally  by  an  increase  in  salary  which  he 
was  able  to  demand  on  the  strength  of  his  t^xperience 
and  his  ability  to  act  as  foreman.  It  was  a  lease  on 
the  .Sellars  mine  and  an  adjoining  jiroperty  that  gave 
him  the  financial  foundation  to  become  an  operator. 

Later  Mr.  Nicholson  organized  the  Mali  Mining  Co. 
Success  finally  crowned  this  operation,  after  ho  had 
strained  his  credit  to  the  limit  in  an  effort  to  carry 
forward  the  work.  Afterward  he  was  able  to  extend 
his  operations  until  Ihey  included  a  large  number  of 
properties  in  ("olorndo  and  in  other  states.  He  was 
prominent    among   those  operator.^    responsible    for    the 


s  in  the  Colonel 
at  or   liecame  an 


application  of  concentration  methods  to  Colorado  ores. 
He  assisted  in  the  development  of  the  first  carbonate 
of  zinc  ores  found  in  the  Leadville  district,  and  was 
the  discoverer  of  the  zinc  ore  which  bears  his  name — 
nicholsonite.  Senator  Nicholson  was  born  on  Prince 
Edward  Island,  at  that 
time  a  direct  dependency 
of  Great  Britain.  He 
emigrated  to  the  United 
States  when  he  was  sev- 
enteen years  old.  He 
took  up  his  residence  at 
Bay  City,  Mich.,  where 
he  completed  the  gram- 
mar-school course.  That 
constituted  his  entire 
formal  education.  Nev- 
ertheless, the  new  Colo- 
rado Senator  has  a  rep- 
utation of  being  well 
educated,  although  self- 
taught.  Mining  is  at  a 
lower  ebb  than  at  any 
time  in  his  recollection. 
Senator  Nicholson  says, 
and  as  a  consequence  he 
had  not  been  in  Wash- 
ington twenty-four  hours 
until  he  was  urging  the 
utmost  haste  in  adopt- 
ing some  form  of  legis- 
lation which  will  close 
American  ports  to  the 
metals  and  ores  pro- 
duced abroad  with  cheap 
labor.  He  is  an  advocate 
of  immediate,  stop-gap 
tariff  legislation.  He 
does  not  believe  the  coun- 
try can  afford  to  let  an 
unnecessary  day  pass 
without  affording  the  re- 
lief which  he  thinks  a  protective  tariff  will  give  the 
miners  of  the  United  States.  He  says  that  metal  miners 
have  suffered  more  than  have  manufacturers  or  coal 
miners,  in  that  they  have  had  no  unusual  profits  to 
spread  over  this  lean  period. 

In  announcing  his  candidacy  Senator  Nicholson  said: 
"Residing  in  this  state  since  boyhood,  I  am  indebted  to 
Colorado  and  her  people  for  whatever  success  1  may  have 
enjoyed,  and  appreciating  that  fact,  and  believing  I 
know  the  needs  of  both,  my  life  work  will  be  devoted  to 
their  interests.  Having  no  college  degree,  the  only 
diiiloma  which  I  ]M)ssess  is  that  of  moderate  success, 
awarded  mo  by  the  University  of  Experience  after  many 
years  of  honest  toil  and  honorable  business  enterprise 
which  had  its  beginning  with  a  miner's  pick.  My  life 
among  you  for  forty  years  has  been  an  open  liook,  and 
upon  it  and  upon  the  principles  here  stated,  I  stand  as 
a  candidate,  with  the  assurance  that  the  party  nominee, 
whoever  he  may  be,  will  receive  my  c<ndial  and  hearty 
support  on  election  day." 
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Just  Out  of  Spite 

"Did  I  ever  tell  thee,  m'son,"  said  Cap'n  Dick,  "baout 
tha  time  Billy  Nancarrow  wuz  drafted?  No?  Well,  I'll 
tell  'ee.  Billy  wuzn't  drafted  for  tha  h'army — 'e  wuz 
too  bloody  h'ole  for  that.  T'wuz  jus'  tha  h'opposite  o' 
bein'  drafted  for  the  h'army  an'  put  to  work.  'E  wuz 
drafted  from  'is  job,  an'  it  'appened  moor'n  a  score  o' 
years  h'ago  to  tha  North  Star  mine.  Those  days  tha 
standin'  h'orders  wuz,  'H'if  she  don't  pay,  shut  'er 
daown,'  an'  w'en  tha  super  'ad  to  make  'er  pay  month 
by  month  'e  'ad  to  do  a  bit  o'  figgerin'  a'tween  pay 
days.  So  tha  custom  come  o'  draftin'  h'off  part  o'  tha 
crew  to  cut  h'expenses  naow  an'  again.  'Owsomeh'ever, 
t'were  usually  made  fair  h'all  raoun'  by  drawin'  foorth 
tha  names  from  a  'at,  with  married  men  lef  h'out  w'en 
possible.  This  'ere  time  I  speaks  o'  the  boys  'ad  been 
h'expectin'  a  draf  for  moor'n  a  fortnight,  so  Billy 
wuzn't  a  bit  'mazed  w'en  Cap'n  Joe  Trebilcock,  makin' 
'is  las'  raoun'  for  tha  day,  sez,  'Well,  Billy,  m'son,  there's 
a  bit  o'  a  draf,  an'  you're  h'in  it.'  Billy  goes  'ome  to 
supper  an'  tol'  tha  missus  'e'd  been  caught  in  the  draf. 
'  'Oo  h'else  got  drafted,'  sez  she.  'Don't  naw  yet,'  sez 
Billy,  'but  jus'  so  soon  h'as  I  finish  this  'ere  bit  o'  pasty 
I'll  go  foorth  to  taown  an'  fin'  h'out.'  'Baout  ten 
h'o'cloek  that  night  Billy  comes  'ome,  lookin'  some  wish't 
an'  daown'earted.  'Is  misses  wuz  waitin'  h'up  for  'im 
to  'ear  'baout  tha  draf.  'Mother,'  sez  Billy,  'I  belong 
bein'  tha  'ol  bloody  draf.  I  don't  wish  to  h'appear 
spiteful,  naow,  min'  you,  but  I  can't  'elp  'opin'  that 
tha  new  super,  'oo  b'longs  commin'  foorth  next  week, 
will  draf  that  h 'uppity  beggar  Joe  Trebilcock  tha  firs' 
b!oody  day  h'after  'e  do  come.'  " 

Dreams  and  Humbugs 

The  foundation  of  the  fortune  finally  acquired  by  the 
late  Jesse  Knight,  of  Utah,  came  through  a  property 
popularly  known  as  the  Humbug,  and  christened  the 
Dream  mine.  According  to  Whitney's  "History  of 
Utah,"  Mr.  Knight,  who  was  by  birth  a  member  of  the 
Church  of  Latter-Day  Saints,  had  grown  careless  and 
forsaken  his  affiliation  with  his  church.  In  the  fall  of 
1886  "he  was  shown  in  a  dream  that  certain  persons, 
among  them  a  young  man  he  had  known  from  boyhood, 
had  combined  to  defraud  him  in  a  mining  deal.  The 
next  day,  after  denouncing  them  on  the  mere  strength 
of  hi.s  dream — which  subsequent  developments  justified 
— he  walked  over  a  mountain  to  trace  the  outcroppings 
of  a  vein  fthe  Humbug  vein)  he  had  previou.sly  located. 
.  .  .  In  the  midst  of  his  mournful  reflections  he  was 
astonished  to  hear  a  voice  speaking  to  him  as  from  the 
mid-day  heavens,"  counseling  him  not  only  to  remain 
true  to  the  Lalter-Day  Saints,  but  to  refuse  to  .sell  his 
claims.  Mr.  Knight  and  his  sons  worked  intermittently 
seven  year.s  on  the  Humbug  claim. 

Cast  Up  by  the  Sea 

Beach  combers  meet  with  a  variety  of  experiences, 
but  one,  recently  reported  from  Velasco,  Tex.,  i.s  excep- 
tional. Fi.shermen  returning  from  Quinlana  Beach  are 
.said  to  have  reported  that  thousand.s  of  tons  of  fresh 
asphalt  have  been  washed  up  on  the  coast.  Hianket- 
like  .strips  of  twenty-five  to  fifty  feet  in  length  and 
varying  in  thickne.ss  up  to  .several  feet  were  cast  up  on 


March  20  along  several  miles  of  the  beach,  they  report. 
H.  J.  Parks,  one  of  the  fishermen,  experienced  difficulty 
in  making  his  way  through  the  surf  and  to  shore  after 
the  first  strip  of  asphalt  had  bowled  him  over  as  he  was 
adjusting  his  tackle  far  out  in  the  surf.  A  kerosene 
bath  was  necessary  as  a  result  of  his  encounter  with  the 
viscous  flotsam.  The  temperature  of  the  asphalt  indi- 
cated that  its  origin  was  close  to  the  coast,  according 
to  the  fishermen.  As  one  result  of  the  deposit,  the  beach 
for  a  stretch  of  approximately  ten  miles  will  take  on  the 
characteristics  of  a  motor  speedway. 

From  the  German 

Oil  prospectors  should  watch  the  trees.  According 
to  a  recent  writer  in  the  Stuttgart  Neues  Tageblatt,  one 
of  the  most  valuable  criteria  for  the  discovery  of  oil 
pools  is  the  complexion  of  the  trees  of  the  forest : 

Wisher  found  that  all  the  trees  of  the  little  forest  of 
Hopen  had  a  white  alkaline  efflorescence.  Associating  this 
with  the  existence  of  salt,  he  next  discovered  two  extensive 
salt  beds — in  Fleested  and  from  Totensen  to  Meekelfeld. 
Since  petroleum  is  always  associated  with  such  minerals, 
he  sought  farther  and  found  oil  seepages  which  he  correlated 
directly  with  the  gas  occurrence  at  Neuengammer.  It  is 
probable  that  this  gas  occurrence,  discovered  ten  years  ago, 
has  its  origin  in  the  Meekelfeld  oil  deposits,  whose  oil  often 
seeps  to  the  surface.  Tests  confirmed  the  significance  of 
the  discovery.  According  to  the  view  of  those  who  know,  it 
is  the  best  oil  thus  far  discovered  in  Germany,  and  when 
this  deposit  is  worked  there  will  develop  in  the  south  of 
Harburg  a  great  oil  industry. 

It  would  evidently  pay  the  divining-rod  experts  to 
discard  their  hazel  wands  in  favor  of  a  strip  of  red 
litmus  paper,  and  to  wander  leisurely  through  the  woods 
after  a  rainy  season,  testing  the  hydroxyl-ion  concentra- 
tion on  the  epidermis  of  any  unusually  pale  confreres  of 
the  genus  "chestnut." 

The  Song  of  the  Drill 

By  Thomas  A.  Doxey,  Jr. 

I've  taken  the  rocks  as  I've  found  them. 

On  top  or  deep  under  the  ground; 
I've  opened  the  passage  for  thousands 

To  where  untold  riches  were  found. 
I'm  little  and  heavy  and  noisy. 

And  I  jar  'till  I  make  the  brain  reel; 
But  I  point  out  the  way  to  the  ground  that  will  pay. 

And  my  finger's  a  finger  of  steel. 

I'm  at  work  away  up  in  the  Arctic, 

Where  the  ice  doesn't  melt  all  year  'round. 
And  the  blood  that  drops  from  the  finger 

Freezes  ere  reaching  the  ground; 
Where  the  sunlight  is  fitful  and  watery 

And  the  nights  are  six  dark,  cold  months  long; 
The  colors  and  whites  of  the  Far  Northern  lights 

Have  harked  to  my  rattling  song. 

My  work  is  also  in  the  tropics, 

In  lands  that  are  kissed  by  the  sun. 
Where  the  palm  fronds  stir  in  the  breezes 

And  the  coral  reefs  have  to  be  "run"; 
Where  the  skies  are  as  blue  as  the  sapphire 

And  the  sands  are  hot-dazzling  white — 
I  uncover  the  ore  on  island  and  shore; 

I  bring  riches  up  into  the  light. 

My  song  is  a  song  of  achievement; 

I  sing  from  the  mountains  and  plains; 
Tile  air  that  is  breathed  by  the  millions 

Courses  like  fire  through  my  veins. 
I'm  little  and  heavy  and  noisy 

Uut  I'm  working  away  wilh  :i  will. 
Through  foul  weather  or  fair  —just  give  me  the  air — 

And  I'll  sing  you  the  song  of  the  drill. 
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Handy  Knowledge 


Steps  Toward  the  Elimination  of  Forced 

Delays  in  Copper-Nickel  Blast- 

Fumace  Operation 

By  E.  T.  Austin* 

In  every  smelter,  the  great  factor  in  making  satis- 
factory progress  is  that  of  continuous  operation,  and 
consequently  a  great  deal  of  energy  is  directed  toward 
cutting  down  to  the  minimum  all  delays  or  shutdowns. 
If  a  furnace  or  converter  is  shut  down  for  a  few  hours 
it  means  that  just  so  much  less  ore  or  furnace  matte, 
as  the  case  may  be,  is  treated  during  the  period  of 
the  shutdown,  while  operation  costs  remain  practically 
unchanged.  Thus  the  saving  of  an  hour  or  even  of  a 
few  minutes  during  any  forced  shutdown  is  of  con- 
siderable importance  and  is  directly  reflected  in  the 
monthly  statements. 

One  of  the  forced  delays  in  furnace  operation  has 
been  that  of  making  repairs  to  the  brickwork  of  the 
furnace  spout.  This  has  necessitated  tapping  the 
furnace,  tearing  out  what  remained  of  the  old  brick- 
work, and  replacing  it  with  new,  after  which  the  new 
brick  had  to  be  thoroughly  dried  before  restarting  the 
furnace.  This  procedure  usually  took  from  four  to  ten 
or  twelve  hours,  depending  on  the  design  of  the  .spout. 

The  blast  furnaces  at  Coniston  have  a  cast-iron 
breast-jacket  2  ft.  9  in.  by  3  ft.  2  in.  by  3  in.,  in  about 
the  middle  of  which  is  an  opening  6  in.  by  7  in.,  sur- 
rounded by  a  system  of  1-in.  water-pipes  imbedded  in 
the  jacket.  The  jacket  fits  tight  against  the  brickwork 
at  the  end  of  the  furnace  crucible,  and  the  opening 
in  the  jacket  comes  in  line  with  the  opening  through 
the  brickwork  of  the  crucible.  Water  circulating 
through  the  pipes  in  the  jacket  keeps  the  jacket  cool 
around  the  opening,  and  thus  protects  it  from  being 
corroded  rapidly  by  the  molten  matte  and  slag  passing 
through. 

The  furnace  spout,  which  is  also  of  cast  iron  with 
1-in.  water  pipes  imbedded  in  it,  is  4  ft.  long  and 
U-shaped  in  cro.ss-section.  It  is  lined  with  brick  and 
is  .set  tight  again.st  the  breast-jacket  in  such  a  position 
that  the  opening  in  the  breast-jacket  is  about  flush 
with  the  bottom  of  the  trough  of  the  spout.  Wedged- 
shapcd  brick  is  used  for  lining  the  bottom  of  the  spout, 
and  from  the  opening  in  the  l)reast-jacket  the  brickwork 
rises  at  a  slope  of  about  1.5  deg.  to  the  end  of  the 
.spout.  This  construction  provides  a  trap  through  which 
the  molten  materials  pass,  at  the  same  time  preventing 
any  of  the  air-blast  from  escaping. 

It  has  been  found  necessary  to  renew  the  l)rickwork 
in  the  .spout  at  intervals  of  from  four  to  six  weeks, 
and  by  the  old  method  this  meant  tapping  the  furnace, 
tearing  out  the  old  brickwork  and  replacing  it  with 
new,  and  then  thoroughly  drying  the  new  brickwork 
before  putting  on  the  lilast  again,  thus  losing  from  four 
to  six  hours.  At  present  the  {'oniston  furnaces  are 
nil  e(|uii)ped  with  a  spare  spout  and  trolley,  also  one 
two-ton    chain-block     that     is     transf(Mre<l     from     one 

•A  |Mi(nT  n-iiil  brfori-  thi-  Hiiclliiiry  briiii' h  i.f  (h<>  rnimdlan  Iii- 
«tllut.>  nr  MliiliiK  nnil  Mi'lnniirvv,  nnil  pi  liii.il  In  tin-  Hiillrtin  of 
Ihnl   lii'lltiilr.   r.it    Mniili.    in:i 


furnace  to  the  other  as  needed.  The  trolley  travels  on 
the  bottom  flange  of  a  10-in.  I-beam  that  is  bolted  to 
the  cross-girders  of  the  charge-floor  on  the  center-line 
of  the  furnace  and  from  the  end  of  the  furnace  out 
over  the  settler.  The  spare  spout  is  always  kept  bricked 
ready  for  use  and  well  dried.  It  usually  is  placed 
beside  the  settler  until  the  day  before  it  is  needed,  then 
it  is  picked  up  by  the  chain-block  and  placed  on  top 
of  the  settler.  Here  it  becomes  thoroughly  warmed 
before  being  put  in  place.  When  it  is  decided  to  change 
spouts  the  furnace  is  tapped;  then  the  old  spout  is  dis- 
connected, raised  by  the  chain-block,  pushed  back,  and 
set  down  by  the  settler.  The  extra  spout  is  then  set 
in  place.  After  pouring  some  grout  around  the  joint 
between  the  spout  and  breast-jacket,  the  blast  is  put 
on  again,  the  whole  operation  taking  from  twenty  to 
forty  minutes.  We  believe  it  possible  that,  with  all 
conditions  favorable,  the  breast  opening  could  be 
"budded"  while  the  spouts  were  being  changed,  and  the 
whole  operation  accomplished  without  tapping  the 
furnace. 

The  settlers  are  equipped  with  two  separate  tap-holes, 
each  of  which  consists  of  a  magnesite  block,  8  in.  by 
8  in.  and  from  6  in.  to  10  in.  long,  set  in  the  briclavork 
of  the  settler,  the  outside  face  of  the  block  being  flush 
with  the  outside  of  the  brickwork.  In  the  center  of 
each  block  is  a  tapered  hole,  1?  in.  at  the  outside  face. 
When  the  block  is  in  place  this  hole  is  in  line  with  the 
opening  through  the  brickwork  of  the  settler.  As  the 
matte  is  tapped,  it  gradually  wears  the  hole  larger, 
until  it  becomes  difficult  to  "bud."  The  second  tap  hole 
is  then  put  in  use,  and  the  worn  one  is  cooled  by  means 
of  a  jet  of  air  and  gradually  chipped  back.  This  process 
of  cooling  and  chipping  is  slow  and  must  be  done  care- 
fully. But  it  may  be  accomplished  successfully,  and 
when  completed  a  new  block  is  placed  in  position.  It 
is  then  grouted  and  is  ready  to  replace  the  other  block 
when  required.  In  this  way  any  shutdown,  with  con- 
.vequent  lost  time  due  to  draining  the  settler,  is  avoided 
when  repairing  the  tap  holes. 

These  improvements  result  in  increasing  the  capacity 
of  the  furnace,  and  at  the  same  time  they  practically 
eliminate  two  of  the  most  frequent  causes  of  the  forced 
delays  in  ojierating  blast  furnaces. 


The^Cassius  Purple  Test  for  Gold 
By  John  Dixon 

Wiltton  for  £ii0iiirt  rini;  and  .tfiiiiiii;  Jouiiiitl 

.Although  the  Caaaius  purple  reaction  is  being  used 
at  many  mills  for  the  determination  of  gold  in  precipi- 
tated cyanide  solutions,  I  have  never  seen  the  method 
published.  Perhaps  the  following  description  of  the 
determination  as  used  at  the  Kirkland  Lake  Gold  Min- 
ing Co.,  lytd.,  will  be  interesting: 

Take  750  c.c.  of  solution  to  be  tested  in  a  1.000  c.c. 
Krlenmeycr  flask  (a  painted  mark  on  the  flask  makes 
it  easily  measured).  Add  20  c.c.  saturated  cyanide 
solution  and  two  to  four  drop.s  of  saturated  load  acetate 
solution.  Shake  well.  Add  0..')  gram  of  zinc  dust  and 
shake  until  the  lead  sponge  is  formetl,  and  invert  in  a 
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3-in.  porcelain  casserole.  Let  air  into  the  flask  until  the 
casserole  is  half  full  and  allow  the  sponge  to  settle  out 
into  the  casserole.  A  stand  with  a  rounded  hole  open 
at  the  front  makes  a  convenient  holder. 

After  the  sponge  has  settled,  remove  the  mouth  of 
the  flask  quickly  from  the  casserole  and  allow  the  solu- 
tion to  run  to  waste.  Decant  the  remainder  of  the 
solution  from  the  sponge  in  the  casserole  and  add 
10  c.c.  aqua  regia  (under  a  hood).  Evaporate  until  a 
thick  brown  syrup  remains.  Add  5  c.c.  cone.  HCl  and 
evaporate  until  5  c.c.  remains.  Pour  into  a  test  tube 
and  cool  under  the  tap.  Allow  the  precipitate  of  lead 
chloride  to  settle  and  add  two  to  four  drops  of  stannous 
chloride  from  a  dropper.  From  the  color  ring  formed, 
estimate  the  gold  in  the  sample. 

Per  Ton. 

Colorless  0  cents. 

Straw  yellow 0  to  2  cents. 

Light  purple 2  to  4  cents. 

Dark  purple over  6  cents. 

The  color  disappears  quickly,  but  can  be  brought  back 
again  by  adding  more  stannous  chloride. 

Reagents:  Aqua  regia;  7  parts  cone.  HNO,  to  3  parts 
cone.  HCl. 

Stannous  chloride:  Make  a  saturated  solution  of  the 
c.p.  salt  in  1  part  cone.  HCl  and  15  parts  distilled 
water.  Place  a  few  shavings  of  metallic  tin  in  the 
bottle  to  keep  it  in  stannous  form.  Not  over  two  weeks' 
supply  of  stannous  chloride  should  be  prepared  at  a 
time,  as  it  deteriorates  on  standing. 

If  a  hot  plate  is  not  available,  a  soldering  torch  fur- 
nishes a  satisfactory  heater  if  the  casserole  is  set  in  a 
hole  cut  in  a  piece  of  asbestos  board  to  prevent  the 
direct  flame  from  striking  against  the  sides  of  the  cas- 
serole. 

The  determination  can  be  made  in  about  fifteen  min- 
utes, and  if  desirable,  several  samples  can  be  handled 
at  the  same  time. 

Improvising  a  Blowpipe  and  Charcoal 
By  S.  H.  Hamilton 

Wi'iUcn  for  Engineering  and  Mining  Journal 

A  blowpipe  may  be  improvised  for  mineralogical 
determinations  in  the  following  manner:  Break  about 
one  inch  off  the  end  of  an  old-fashioned,  straight  stem, 
penny  clay  pipe.  Fit  a  cork  or  piece  of  wood  into  the 
bowl  and  h»ore  a  hole  in  this  stopper  into  which  the  piece 
broken  from  the  stem  will  neatly  fit.  This  will  make  as 
good  a  blowpipe  with  a  moisture  trap  as  any  scientific 
tramp  could  wish. 

Likewise,  a  piece  of  charcoal  neatly  shaped  may  also 
be  readily  made  as  follows:  Put  some  charcoal  from  a 
quenched  fire  in  a  piece  of  paper  and  crush  it  under 
the  heel.  Mix  the  charcoal  du.st  with  a  little  flour  and 
make  it  into  a  stiff  dough  with  water.  Mould  this  into 
the  form  desired  and  bake  it  in  the  camp  oven.  After 
it  is  baked,  toast  it  before  the  fire  until  it  no  longer 
gives  off  fumes. 

Preventing  Vibration  of  Balances 
"To  protect  our  fine  chemical  balances  from  the  vil)ra- 
tions  of  our  office  building  we  have  placed  these  balances 
on  a  heavy  slab  which  is  supported  by  three  balls  of 
solid  rubber  which  rest  in  turn  on  a  strong  table  top," 
says  Waiter  C.  Durfee  in  the  Chemist- Anolynt,  issued 
by  the  J.  T.  Baker  Chemical  Co.  "The  weight  of  the 
elab  which  we  use  is  about  30  lb.  and  the  rubber  balls 


are  about  H  in.  in  diameter,  such  as  are  used  as  dog 
balls.  After  a  time  the  balls  become  somewhat  flattened, 
so  that  there  is  no  danger  of  the  balances  rolling  off  the 
table.  In  the  beginning,  of  course,  the  balls  should  be 
fastened  in  some  way,  as  for  example  by  a  short  nail 
from  underneath  or  by  saucers.  We  used  for  this 
purpose  a  packing  of  cotton  between  the  table  and  the 
slab,  which  we  thought  was  also  helpful  in  damping  the 
vibrations.  Before  installing  this  simple  device  we 
were  unable  to  use  the  balances  except  at  night,  but  have 
found  that  the  objectionable  vibrations  are  satisfactorily 
subdued  in  the  way  mentioned." 


Comparative  Cost  of  Mine  Supplies 

The  comparative  cost  of  mining  supplies  in  the  years 

1914,  1917,  1918,  1919,  and  in  April  and  December,  1920, 

is  given  in  the  following  table  taken  from  the  Bulletin 
of  the  American  Zinc  Institute,  Vol.  4,  Nos.  1,  2  and  3, 
p.  14: 

COST  OF  MINE  SUPPLIES,  BY  YEARS 

Decem- 

April.  ber, 

;';i4  1917  1918  1919  1920  1920 

Coal,  mine  run $2,10  $3.t>0  $3.15  $3.30  $3.75  $6.39' 

Dynamite: 

40  per  cent  pulp $11.00  $18  25  $19.25  $19  25  $17.50  $18.50 

40  per  cent  gelatine....  $11.50  $20  50  $22  50  $21.50  $19.80  $20.00 

80  per  cent  gelatine  ...  $15.50  $31.75  $39.50  $32.50  $26  25  $27.75 

Fuse,  per  case,  6,000  ft...  $7.57  $14.58  $14.58  $16.28  $18.40  $18.40' 

Light,  sq. ft .' $0.18  $0  60  $0  60  $0.52  $0.72  $0.55 

Heavy,  sq. ft $0.22  $0  72  $0  86  $0.91  $1.10  $0.71 

Slotted  jig  sheets $0.30  $0.80  $0  87  $0.76  $0.97  $0.90 

Sheet  steel  spouting,  per 

joint $3  00  $6  00  $6  00  $5  00  $8  20  $7.00 

Elevatorcups.perinch...  $0.30  $0  07  $0.07  $0.07  $0.11  $0,085' 

Sheet  steel,  to  order.per  lb.  $0  05  $0  10  $0  10  $0.08  $0  1 1  $0.07 
Elev.  bolts,  i  by  I  in.,  per 

100 $0  70  $1   40  $1.50  $1   50  $1   50  $I.7J 

Elev.  bolts.   Aby  U  in., 

per  100 $100  $2  00  $2   10  $190  $2   10  $2  55- 

Hard  iron,  jaws,  sheets, 

andsideplates.perlb.  .  $0,025  $0.04i     $0.04J  $0.04  $0  03i  $0,034 
Belting,  rubber,  first  qual- 
ity, per  cent 50-10-5  45  30  5  40  40  40' 

Belting,    rubber,    second 

quality,  per  cent 60-10  50-5  40-5  45  40-5  40-5 

Belting,  canvas,  per  cent..  70  60  50  DT  50  50 

No.  2  carpenter  scoops,  dz.  $5  50  $1100  $1150  $11.50  $11.50  $11.50 

Pipe,  black,  base,  per  cent.  75  34  27  27  27  33: 

T-rail,  No.  8,perton $35  00  $80  00  $80  00  $80  00  $80  00  $80  00 

Track  spikes.  A  by  2|, keg  $6.50  $13.50  $16  50  $15.50  $16.00  $14.00 
Fittings,  malleable,  off  list, 

percent 65  45  30  35  List  List 

Fittings,  cast  iron,  price 

list,  percent 65  30  20  10  5  I2i 

Jenkins  brass  valves,  per 

cent 60  35  List  5  10  10 

Lunkenheimer  clip   gate, 

percent 50  25  10  15  13  ii 

Drill  steel: 

SoUd,perlb $0  07}  $0.16  $0   17  $0  16  $0  14  $0.14 

Hollow $0.10  $0.23  $0  23  $0  22  $0  20  $0.20 

Rubber,    wire-wound    air 

ho.se,  1-in.,  per  ft $0  25  $0.40  $0  40  $0.45  $0  65  $0.53 

Norway  iron,  per  pound..  $0.05  $0   15  $0.20  (a)  (,i)  (a) 

Tool  steel,  per  lb $0  08  $0.20  $0.20  (a)  $0.20  $0.14 

Hammers.No.  8,  rock.ea.  $0  55  $1    12  $1.12     $1.60  $1.20 

Machine  bolts,  off  list,  per 

cent 60  25  30  25  List  10 

Carriage  bolts,  off  list,  per 

cent 60  25  25  20  List  5 

Carbide, union, perton...  $82.00  $90  00  $108  00  $115.00  $115  00  $135.00 
Galvanized    corrugated 

iron.  No.  28,  per  square.  $3.50  $10.00  $8  00  $7.50  $8  00  $8.00 

Nails.pcrkcg $235  $5  25  $4  70  $4  75  $5.50  $580 

Drill  cable,  perlb $0.18  $0  37)  $0  40  $0.37  $0  35  $0.3J 

Wire  cable,  per  ft.,  per  cent  50-10  15-5  List  10  List  List 

Manilaropcbascperlb..  $0.15  $0.35  $0.40  $0.37  $0  41  $0.39 
I'crfection  gates,  2-in.,  per 

doz $8  00  $12  00  $12  00  $15.00  $15.00  $12.00 

Dart  unions,  percent 60  35  30  30  25  S' 

(Joinrnon  bar  iron,  base, 

per  hundredweight.  .. .  $2  25  $5  50  $6.00  $5.50  $6  45  $5.30 
Common    eoft   steel,    per 

hundredweight $2  25  $5  50  $6  00  $5.50  $6  45  $5.30 

No.  4bul)bitl, perlb $0  08)  $0.15  $0.12  $0.10  $0.13  $0.11 

.lig  wire,  per  «q.ft $0  20  $0.28  $0  30  $0.30  $0  36  $0.30 

'i'rimo  pipe  wronchos,  per 

cent 75  60  50  5  50   10  50  45 

Wood  pulleys,  per  cent...  60   10  50  30  25  10  10 

Stcclpulloy».porcont..    .  40  15  15  15  10  10 

White  waste,  per  lb $0  09  $0.17  $0  18  $0.17  $0  21  $0.20 

Oils: 

Ca.'.tor,  machine $0  13J  $0  231  $0  291  $0  238  $0  548 

CiiHenitiucoil $0  24  $0  271  $0  56     $0  498  $0  618. 

Cvlindcroil $0  27  $0  35  $0.50      $0,748  $0  868 

Hcilenginooil $0   141     $0  20  $0  35     $0,368  $0  438 

Coiiiprciworoil $0  20  $0  25  $0  289 $0,368  $0  (.1» 

fi„.„lin,-     $0.11  $0.20  $0.225 $0  280  $0  28(. 

Coaloil $0  06  $0(18  $0   11      $0,183  $0.  18> 

(n)  Not  on  tho  market. 
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Core  Drills  in  the  Petrokiiii^^iidi^^ 


THE  ADVANTAGE  of  prospecting  for  mineral  de- 
posits ,n  advance  of  actual  mining  operations  is 
well  recognized  and  universally  followed.  Several 
articles  have  recently  appeared  in  the  technical  press 
suggesting  that  methods  similar  to  those  used  in  de 
termining  the  depth  and  extent  of  ore  depo  S  might 
be  employed  for  the  same  purpose  in  searching  for^  f 

The  time  and  money  expended  in  unexplored  fields 
or   in   partly   developed   territorv,   and   lost   in   nut?  n^ 

considerable  figure,  and  it  is  reasonably  certain  that  if 
operators  in  general  could  be  made  to  realize  tha 
here  was  any  practicable  method  offered  f  "o  ercom 
mg  or  reducing  their  exploration  costs,  thev  would  nTt 
fail  to  see  the  advantage  of  such  a  prdiminan  out  lav 
which  would   determine,   in   advance,   the   underground 


By  Herbert  T.  Abrams 

W  r.tten  for  Engineering  and  Mining  Journal 


account  Of  the  absence  of  all  reference  to  this  class  of 
drills  (at  least  one  of  which-the  "calvx"  H.-m  f 

not  only  the  chilled  shot  method  for  iJ^LZS^oT 

^  a  steeTbfoTs'''-?"^'  ^'^  "°^^'^«"  -"-•-  ^ 

L  use    n^Lf  Tt"     ,'7?^°''''°"  ^"^h  ^°^-^^d  teeth 
use   in   soft   materials)    it   would  appear  that   this 


i:i.i:vi.;.\-|.V)(>T 


AT    RIO   CI.AHd.    UKAZir, 


or  n  I  ,.x   .ns.vo  dr.llu.g  „f  ,|,.ep  hoios  was  warrnnted 

Al  pu  .l,sh..d  in-licles  whirh  hav.  thus  f„r  ^ometo 
my  att..n„on  sug^,..,,  that  Ih.  dianmn.l  drill  i.s  ,ho  «"  v 
method  adapu..!  for  prospecting  oil  f-lds.  and  no  men- 
tion has  Lee,,  mad,.  „f  ,ha.  cl«.s.s  ,.f  ..„,,.  drilirur,h 
employ  chille,!  steel  shot  (caiyxile.  as  .he  u  tng  1 
•"""'    ."    hani    f.„.,n«,ionH    instend    of    diamo  d  .''    On 


CAI.YX   DUII.I,  AT  HHOACH.   INDIA 

ty|>e  of  machine   is   not   trenoi-nii,-   i., 

neers.  geneialh    known   :im.ing  cngi- 

.".i.uS;,"s  ::;:;,.rr':„i"':;'"i;r-,  "t-  ':- 

ilrill        A.w.ii  '^""  '"P  diamond 

uld  it  . '■"?'"    '''^''    "'^    ■■diamondless"    d,ill 

H  re,  H,  !^'   "l^'  ';"''"•  •■'"<'  ""  "•o'l^'d  diamond  setter 
«   re,|uiiod.     (hilled   steel    shot    does   the   cutting    the 
-St    be.ng    negligible,    even    if   some    is    wa.  a,  d 

possessing  this  advantage  over  .liamonds.  it  .'.s'S 

on.     down   hoIe.s  of  largo  diameter.   wh,oh   i  iSte. 
that  a  larger  core  can  be  secun.l  for  exan.ination  and 
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test  purposes.  Furthermore,  there  is  a  possibility  that 
a  bore  of  such  size  as  is  permissible  with  a  diamondless 
drill  might  easily  be  turned  into  a  production  well. 

I  do  not  mean  to  suggest  that  core  drills  can  be  gen- 
erally used  to  supplant  churn  drills,  or  other  commonly 
accepted   types  of   oi'.-well   drills,   but   for   purposes   of 


A  "BED-  OF  DRILL  CORE.S  AT  RIO  CLARO,   BRAZIL 

securing  data  of  underground  conditions,  and  to  reduce 
the  "dry  hole"  risk,  it  does  seem  that  the  type  of  drills 
mentioned  deserves  careful  consideration,  not  only  from 
operators  engaged  in  the  petroleum  industry,  but  also 
from  the  officials  connected  with  Government  and  state 
geological  surveys. 

Daily  Average  Petroleum  Production 
Increases  During  February 

THE  OUTSTANDING  FACTS  of  the  petroleum  sta- 
tistics for  February,  1921,  as  compared  with  those 
for  January,  according  to  the  U.  S.  Geological  Survey, 
are  that  the  daily  average  production  of  crude  oil 
increased  33,000  bbl.  and  the  daily  average  of  im- 
ports decreased  19,000  bbl.  The  estimated  daily  aver- 
age consumption  also  decreased  196,000  bbl.,  so  that 
the  stocks  of  crude  oil  showed  the  gratifying  increase  of 
7A  million  bbl. 

Although  the  daily  average  rate  of  production  was 
slightly  greater  in  February  than  in  January,  it  was 
2,000  bbl.  less  than  in  December,  but  was  more  than 
125,000  bbl.  greater  than  in  February  a  year  ago.  Kan- 
sas is  credited  with  an  increased  daily  average  produc- 
tion   of    12,000   bbl.,   Oklahoma   with    10,000    bbl.,    and 


Wyoming  with  6,000  bbl.  Smaller  gains  are  reported 
from  Montana,  Kentucky,  West  Virginia,  Ohio,  Penn- 
sylvania, Indiana,  and  Colorado.  A  decrease  of  3,500 
bbl.  in  daily  production  is  recorded  from  Louisiana, 
and  slight  decreases  are  noted  for  Texas,  California, 
New  York,  and  Tennessee. 

The  accompanying  figures,  compiled  from  company 
reports,  show  the  quantity  of  petroleum  removed  from 
producing  properties.  Oil  consumed  on  the  leases  is 
not  included. 


An  International  Petroleum  Union 

Special  Correspondence 

During  the  last  few  months  negotiations  have  been 
carried  on  between  the  leading  German  petroleum  com- 
panies and  the  group  of  French  stockholders  in  control 
of  the  larger  petroleum  enterprises  in  Poland  and  the 
Austrian  succession  states.  These  negotiations  resulted 
in  the  formation  at  Zurich,  on  March  1,  of  the  so-called 
International  Petroleum  Union,  a  trust  company  capi- 
talized at  210,000,000  Swiss  francs,  in  which  the  Swiss 
bank  takes  a  leading  interest. 

The  new  company  has  acquired  more  than  75  per  cent 
of  the  capital  stock  of  the  German  Crude  Oil  Co.  of 
Berlin,  which  latter  company  only  recently  raised  its 
capital  to  100,000,000  marks,  as  well  as  75  per  cent  of 
the  capital  of  the  French  Societe  des  Petroles  de  Da- 
browa,  of  Paris.  The  capital  of  this  company  is  soon  to 
be  raised  to  150,000,000  French  francs.  The  Societe  des 
Petroles  controls  the  majority  stock  in  the  Galician  Kar- 
pathian  Petroleum  Co.,  formerly  Bergheim  &  McGar- 
vey,  and  in  the  "Schodnica"  Company  for  Petroleum 
Industries,  which  possesses  a  number  of  refineries  and 
similar  enterprises  in  West,  Central,  and  East  Galicia. 
The  new  Swiss  trust  company  is  making  considerable 
investments  for  the  purpose  of  extending  its  sphere  of 
influence,  especially  in  transatlantic  countries.  These 
steps  will  be  taken  chiefly  with  the  object  in  view  to 
securing  a  larger  percentage  of  the  world's  petroleum 
production  for  the  countries  interested  in  the  formation 
of  the  International  Petroleum  Union.  Furthermore, 
the  company  intends  to  introduce  mining  methods  to  ob- 
tain crude  oil  which  proved  so  successful  in  the  Alsacian 
and  Hanoverian  oil  districts  before  and  during  the  war. 
The  production  of  mineral  oil  from  bituminous  slate  as 
well  as  from  bituminous  coal,  as  now  practiced  in  cer- 
tain parts  of  the  Central  German  lignite  district,  will 
also  be  taken  up  by  the  company.  It  is  said  that,  chiefly 
for  political  reasons,  neutral  Switzerland  was  selected  as 
headquarters  of  the  company. 


IKOI.EIjM  HKODIfED  IN  THE  UNITED  ST.'VTES  IN  JANUARY,  1921.  FEBRUARY,    1921,  AND   EEBRUAKY,    1920 

(Barrels  of    2  V.  S.  Gallons) 

. January,  1 92 1  (a) 

Daily 
State  Total 

OaKforma  Co 10.177,000 

Central  and  -Northern  Texan 6.4 1 9,000 

Coastal  Tcxaii 2,6 1 0,000 


Oklafaoma 
Kanflax. . . . 
Northern  I. 
Coantal  l.oiiijfliina  , 

Wyor.iltiK 
Illir.oU 
Kfnliirky 
Wp«t  VuKiniii 
Crr.lraUn.l  North. 
Noithwi«U;rn  Ohio 

I'ennHylvaiiin 

Montana 

Indian.. 


8,385.000 

2,368,000 

2,531,000 

156,000 

1,462,000 

852.000 

744.000 

645.000 

43VI")0 

iHi,,i]i)n 
1,1')  'iiid 

78.000 
95.000 
84,000 
9,000 
1,500 


Average 

328,290 

207,065 

84.194 

270,419 

76,387 

81.645 

5.032 

47,161 

27,484 

24,000 

20.806 

13.968 

6,000 

19.984 

2,516 

3,065 

2,710 

290 

48 


TotaU 37,853,000  1,22 1,064 

(a)  IteviKcd.         O)  Averace  of  figure*  reported  by  fitandard  Oil  Co.  and  IndopendoDt  Oil  l'rodu<^crn'  Agi'ncy. 


February, 

1921 . 

. February 

1920 

Daily 

Daily 

Total 

AviTaRo 

Total 

.\veragc 

9.184,000 

328,000 

7,974,000 

274,966 

5.773.000 

2(10,17" 

5,175,000 

178,448 

2,367,000 

84.530 

1,565,000 

53,966 

7. 85"). 000 

2K(l.5iO 

7,933,000 

273,552 

2,478.1)0(1 

KH,')0(l 

2,983,000 

102,862 

2,173.(11111 

77.007 

2.560.000 

88,275 

150.(1(10 

'.,571 

140.000 

5,035 

I.4'I7.000 

5).4o4 

1.167.000 

40,241 

7H5.(I0() 

28.036 

831.000 

28,655 

721.000 

25.82! 

582.000 

20,069 

(>f4,0(l(l 

22,043 

015.000 

21,138 

427,(1110 

l'.,2'.(l 

370.000 

12.966 

17 '.,000 

o,2'il) 

146.000 

5,034 

6(12.0(1(1 

21,50(1 

530.000 

18,276 

1  15,000 

4.107 

7.000 

241 

92.000 

3.286 

08,000 

2,345 

66,000 

2,357 

58,000 

2,000 

9,000 

32! 

8,000 

276 

1,000 

36 

1,000 

34 

5,112,000 

1.254,000 

32,723.000 

1,128,379 
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Federal  Reserve  Board  Comments  on 
Petroleum  Situation 

In  analyzing  the  March  reports  of  its  member  banks, 
the  Federal  Reserve  Board  has  issued  the  following 
statement  in  regard  to  the  petroleum  situation : 

"Production  of  petroleum  in  general  has  shown  a  de- 
crease, following  the  recent  decreases  in  prices  in  the 
industrj'.  Februarj-  daily  average  production  of  crude 
petroleum  in  California  was  327,864  bbl.,  as  compared 
with  381,181  bbl.  in  January,  and  in  District  11  (Dal- 
las) the  daily  average  production  was  403,243  bbl.,  as 
compared  with  411,171  bbl.  in  January.  In  contrast 
with  this  situation,  however,  there  has  been  a  practically 
continuous  increase  in  the  weekly  output  in  the  Kansas- 
Oklahoma  fields  since  the  beginning  of  the  year.  The 
daily  average  output  for  the  week  ended  March  11  was 
366,500  bbl.  in  that  field,  as  compared  with  334,000  bbl. 
for  the  week  ending  Jan.  7.  This  occurred  despite  the 
noticeable  falling  off  in  the  completion  of  new  wells  and 
in  new  production  in  District  10  (Kansas  City),  follow- 
ing the  break  in  prices  which  occurred  in  the  month  of 
February.  Many  operators  in  that  district  are  pursuing 
a  policy  of  confining  their  development  operations  to 
'offsets,'  in  view  of  the  present  situation  in  the  industry. 

"The  decreased  output  showm  in  District  11  (Dallas) 
reflects  the  decrease  in  drilling  operations.  Though 
the  falling  off  in  such  operations  had  already  begun  in 
January,  February  completions,  amounting  to  420  wells, 
were  147  less  than  in  January,  and  new  production  was 
only  half  as  large.  In  District  12  (San  Francisco)  60 
new  wells  were  completed  in  February,  as  compared  with 
64  in  Januarj',  though  the  initial  new  daily  production 
was  cut  nearly  in  half.  After  the  drastic  price  reduc- 
tion in  January  and  early  February,  prices  subsequently 
remained  unchanged,  the  prevailing  price  in  central- 
west  and  north  Texa.s  being  $1.75  per  bbl. 

"During  the  first  half  of  March  prices  held  steady  at 
the  same  figure  in  the  mid-continent  field.  It  is  re- 
ported, however,  that  the  second  week  of  March  brought 
marked  improvement  in  that  field,  and  every  purchasing 
company  in  every  field  in  Oklahoma  and  Kansas,  with 
one  exception,  was  buying  crude  oil  on  a  100  per  cent 
basis.  It  is  reported  that  fuel  oil  in  the  district  'is  show- 
ing an  appreciable  increase  in  demand,  and  refined 
petroleum  is  beginning  to  move  in  slightly  larger  quan- 
tities and  gasoline  is  fairly  steady,  though  the  demand 
has  not  come  up  to  seasonal  expectation.'  " 


Oil  Land  Boom  in  Utah 

Special  Correspondence 

The  acreage  of  land  in  Utah  which  offers  possibilities 
of  producing  oil  is  extensive,  there  being,  according 
to  Government  reports,  about  2,000,000  acres  classified 
under  oil-land  withdrawals.  The  larger  part  of  this 
land  in  southoaslern  Utah  is  unsurvoyed  and  not  yet 
accessible  l>y  railroads.  Since  the  opening  of  the  land 
to  exploitatioti  through  the  recently  enacted  leasing  law 
a  larger  numl)er  of  oil  companies  are  constantly  becom- 
ing interested,  and  more  oil-drilling  rigs  are  being  i^ent 
in.  A  number  of  Eastern  comjianies  are  active  in  the 
"'eld,  and  companies  organized  liy  I'tah  men  are  also 
starling  work.  Recently  the  Salt  Lake  City  land  ollice 
ha."*  (lone  a  l)UHiness  recalling  early  boom  day.s.  At 
least  seven  test  wells  are  lieing  driveii,  and  five  of  these 
(ire  on  land  leased  from  the  I'"e<leral  and  state  govern- 
r^cnts.     The  Ohio  Co.  has  been  one  of  the  first  in  the 


field,  and  is  driving  three  wells,  in  each  case  using  a 
standard  rig  capable  of  drilling  to  a  depth  of  500  ft. — ■ 
one  in  the  Circle  Cliff  field,  in  Garfield  County,  one  in  the 
Cainesville  structure,  in  Wayne  County,  and  one  about 
three  miles  northwest  of  Huntington,  in  Emerj*  County. 

The  San  Rafael  section,  in  Emery  and  Grand  coun- 
ties, is  of  interest,  and  a  number  of  companies  are 
planning  or  starting  work  here.  It  is  understood  that 
the  Carter  Oil  Co.  intends  to  operate  in  this  field.  Two 
local  companies,  made  up  of  Salt  Lake  men,  the  Old 
Emery  and  the  San  Rafael  Oil  Corporation,  are  re- 
ported to  have  sent  down  rigs.  Mohrland,  Price,  and 
Green  River  are  the  nearest  towns  to  the  San  Rafael 
field,  and  bridges  and  roads  are  being  built  to  make  the 
various  parts  of  the  district  accessible  by  automobile 
and  truck. 

In  the  southwestern  part  of  the  state  is  the  Virgin 
oil  field,  from  which  a  small  quantity  of  oil  has  been 
taken  from  shallow  holes.  Interest  is  also  being  taken 
in  the  possibility  of  finding  oil  at  the  northern  end  of 
Great  Salt  Lake  near  Promonton-  and  Rosel. 


Oil  Pipe-Line  Bill  Pending  in  Canada 
Special  Correspondence 

As  a  preliminary  step  toward  the  construction  of  a 
pipe  line  to  the  Fort  Norman  oil  fields  a  bill  to  incor- 
porate the  Imperial  Pipe  Line  Co.  was  introduced  in 
the  Alberta  Legislature.  Charles  Taylor,  manager  of 
the  Imperial  Oil  Co.,  was  one  of  the  incoi-porators,  and 
the  nominal  capital  was  placed  at  $10,000.  The  bill  came 
up  in  committee  on  March  13,  the  company  being  rep- 
resented by  William  McAdam,  who  stated  that  the 
Imperial  Oil  Co.  estimate  of  the  total  cost  of  the  work 
was  $40,000,000.  It  would  require  two  years'  work  to 
construct  a  12-in  pipe  line,  or  two  6-in.  lines  to  provide 
for  a  production  of  about  30.000  bbl.  per  day. 

Several  members  of  the  committee  held  the  view  that 
a  provision  should  be  inserted  making  the  line  a  com- 
mon carrier,  as  were  the  Kansas  and  Texas  pipe  lines. 
Mr.  McAdam  strongly  opposed  this  proposal,  asserting 
that  the  Kansas  field  had  been  ruined  by  this  measure. 
It  would,  he  stated,  promote  indiscriminate  drilling  and 
prematurely  exhaust  the  field,  and  if  the  company  were 
compelled  to  provide  for  the  transportation  of  other 
companies'  products  it  would  render  the  cost  prohibitive. 
The  company  would  be  glad  to  buy  or  transport  other 
oil  after  it  had  taken  care  of  its  own  output.  The  com- 
mittee agreed  to  report  the  bill  as  it  stood  and  leave 
the  details  to  be  decided  at  a  later  stage. 


Imperial  Oil  Co.  To  Use  Airplanes 
Special  Correspondence 

The  Imperial  Oil  Co.'s  all-metal  monoplanes  have 
made  an  initial  flight  from  Peace  River  to  Great  Slave 
Lake  and  return.  The  two  planes  are  preparing  for 
their  first  flight  to  Fort  Norman  as  soon  as  weather 
conditions  are  favorable,  carrying  drills  and  equipment. 
The  company  has  four  California  standard  drilling  rigs 
on  the  way,  which  will  be  set  up  adjacent  to  its  pres- 
ent well.  A  group  of  Canadian  and  British  syndicates 
represented  by  James  1>.  Tait  will  have  three  or  four 
drills  in  o|K>ration  during  the  season.  The  Fort  Norman 
Oil  Co.,  headed  by  Joseph  M.  .\itken,  brother  of  Lord 
Beaverbrook.  announces  that  development  will  begin 
on  its  Fort  Nomian  and  Gn-.i!  Slave  I.:ike  propertie.s 
(hiring  the  summer. 
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Book  Reviews 


Electrolytic  Deposition  and  Hydro- 
metallurgy  of  Zinc.  By  Oliver  C. 
Ralston.  Cloth;  6x9;  pp.  201. 
McGraw-Hill  Book  Co.,  New  York. 
Price,  $3. 

Investigators  in  the  hydrometallurgy 
and  electrolytic  deposition  of  zinc  have 
been  particularly  fortunate  in  the  lib- 
eral attitude  of  their  employers  and  of 
their  fellow  workers  in  releasing  infor- 
mation. Many  articles  on  the  subject 
have  appeared,  and,  with  the  exception 
of  the  Brunner,  Mond  &  Co.  plant,  in 
Winnington,  Chestershire,  England,  ex- 
perimental and  commercial  works  have, 
we  believe,  been  freely  opened  to  prop- 
erly accredited  visitors.  The  present 
book  by  Mr.  Ralston  is  another  step  in 
the  progress  of  the  art. 

The  author  has  succeeded  well  in  his 
attempt  to  cover  the  subject  completely 
and  simply.  It  is  always  difficult  to 
write  a  first  book  on  a  given  topic,  for 
there  is  not  the  usual  opportunity  to 
see  what  some  one  else  has  said  and 
try  to  say  it  better.  The  principles  are 
well  stated,  and  their  development  in 
experimental  plants  is  described. 

Mr.  Ralston  has  evidently  capitalized 
his  electrolytic  experience  at  Niagara 
Falls.  Particular  attention  is  rightly 
given  to  the  matter  of  solution  im- 
purities which  have  proved  such  a 
stumbling  block.  A  chapter  is  devoted 
to  the  economics  of  zinc  hydrometal- 
lurgy, and  this  subject  is  one  to  which 
even  more  space  could  well  have  been 
devoted.  Will  it  pay  to  install  an  elec- 
trolytic zinc  plant?  This  is  a  question 
destined  to  be  of  importance,  and 
although  the  present  state  of  the  art 
does  not  allow  any  very  definite  or  con- 
clusive data  to  be  given,  the  subject 
should  have  more  and  more  attention  in 
later  editions.  It  is  regrettable  that  no 
word  of  the  work  being  done  with  the 
Tainton-Pring  process  at  Martinez, 
Cal.,  is  included,  as  the  experiments 
there  being  made  with  high-current 
densities  show  much  promise. 

Prompt  publication,  of  course,  is 
essential  in  a  work  of  this  kind,  and  in 
hurrying  a  book  to  press  some  errors 
can  be  pardoned.  However,  we  think 
the  author  and  (though  we  say  it  as 
shouldn't)  the  publisher  should  have 
been  a  little  more  careful  in  correcting 
some  of  the  obvious  typographical  and 
other  mistakes  which  appear.  Cobalt, 
we  are  ingenuously  told,  causes  "re- 
solution of  the  cathodes,  leaving  them 
looking  like  they  had  been  shot  full 
of  holes"!  E.  H.  R. 

Gold.     By    Benjamin    White.     Cloth;    5 
X    7k    in.;    pp.    130.      Isaac    Pitman 
&  Sons  Co.,  New  York.     Price,  $1. 
A  companion  volume  to  "Silver,''  by 
the    Hame   author,   describing   the    his- 
tory and  romance  of  gold  and  "its  place 
in  the  economy  of  mankind,"  Mr.  White 
has  attempted  to  jiopularize  a  subject 
that    lends    itself    to    voluminous    and 


technical  description  both  as  to  the  pro- 
duction of  gold  and  its  function  as  a 
monetary  medium,  and  technical  short- 
comings or  omissions  are  excusable. 
Production  of  gold  from  earliest  to 
present  times  is  considered,  and  the 
evolution  of  coinage  given  in  much  de- 
tail. The  importance  of  the  gold  stand- 
ard, gold  movements,  stocks,  the  in- 
dustrial use  of  gold,  and  the  part  the 
metal  played  in  the  Great  War  are 
emphasized.  To  anyone  wishing  a  short 
but  nevertheless  "meaty"  treatise  on 
the  metal  the  book  is  excellently 
adapted,  and  no  doubt  many  engineers 
whose  efforts  are  devoted  to  mining 
the  precious  metal  will  find  much  in- 
formation in  the  book  to  enlighten  them 
regarding  their  ovm  part  in  the  econ- 
omy of  the  production  and  use  of  this 
fascinating  metal.  F.  E.  W. 

Quin's  Metal   Handbook  and  Statistics, 

1921.  By  L.  H.  Quin.  Cloth;  6^ 
X  4J;  pp.  309  inc.  advts.  Published 
by  The  Metal  Information  Bureau, 
Ltd.,  7  East  India  Avenue,  London, 
E.  C.  3,  England.     Price,  5s. 

The  1921  issue  of  this  handy  volume 
of  statistical  information  has  just  been 
published.  Production,  consumption, 
prices,  imports,  exports,  grades,  and 
other  information  respecting  all  of  the 
more  important  ferrous  and  non-fer- 
rous metals  are  given.  Data  for  other 
countries  as  well  as  Great  Britain  are 
included. 


Recent  Patents 


Drum   Filter— No.   1,368,618.     Henry 

B.  Faber,  New  York,  N.  Y.  A  drum 
filter  in  an  air-tight  container,  making 
use  of  pressure  on  the  outside  of  the 
drum,  rather  than  suction  within,  to  de- 
water  the  filter  cake.  Provision  for 
washing  the  cake  is  made,  and  the 
wash-water  may  be  divided  after  pass- 
ing through  the  filter,  if  desired,  so  that 
the  final  wash-water  may  be  kept 
separate  from  the  other.  A  counter- 
pressure  of  air  from  the  inside  is  used 
to  loosen  the  cake  previous  to  its 
discharge. 

Vibrating  Sluice  Box — Fred  Cushman, 
Seattle,  Wash.,  assignor  of  one-half  to 

C.  J.  Stephanus,  Seattle,  Wash.  Design 
of  a  concentrator,  embodying  a  vibrat- 
ing sluice  box  suspended  over  another 
vibrating  receptacle.     No.  1,368,901. 


"Wrr^Tr^ 


C:uiU'enlratiiiK  Table — J.  F.  McNeil, 
Clifton,  Ariz.  A  table  with  a  new  sys- 
tem of  riffling,  us  shown  in  the  illus- 
tration.    No.  1,368,815. 


Technical  Papers 


Phosphate  Rock — "Phosphate  Rock 
in  1919"  a  separate  of  Mineral  Re- 
sources containing  fifteen  pages,  has 
been  issued  by  the  IJ.  S.  Geological 
Survey,  Washington,  D  C,  and  is  ob- 
tainable on  request.  The  value  of  the 
Florida  production  was  $7,797,929; 
that  of  Tennessee,  $3,414,516;  South 
Carolina,  $308,968;  and  Idaho,  Utah, 
and  Wyoming,  $69,855.  Further  statis- 
tics of  domestic  production  are  given, 
and  several  pages  are  devoted  to  a 
description  of  phosphate  deposits  in 
Spain,  Algeria,  Tunis,  Morocco,  and 
Nauru  and  Makatea  islands,  in  the 
Pacific. 

Seward  Peninsula,  Alaska  —  Mining 
conditions  on  the  Seward  Peninsula  in 
1919  are  discussed  in  Bulletin  714-F 
of  the  U.  S.  Geological  Survey  (nine 
pages,  free  on  request).  Underground 
and  open-cut  mining  have  decreased 
greatly  in  the  last  three  years,  and 
dredging  is  the  principal  activity. 
Some  of  the  details  of  the  practice  and 
the  names  of  the  dredges  operating  are 
given.  Two  dredges  were  engaged  in 
the  recovery  of  tin. 

Military  Mining  —  The  Engineer 
School  of  the  U.  S.  Army,  Washington, 
D.  C,  has  published  a  thirty-eight-page 
illustrated  bulletin  (No.  62)  on  this 
subject.  The  author,  A.  H.  Brooks, 
was  chief  geologist  of  the  A.  E.  F.  He 
emphasizes  the  principles  of  mine  war- 
fare as  developed  in  the  recent  conflict 
rather  than  the  technique  of  mining. 
The  paper  as  a  whole  avoids  strictly 
technical  nomenclature,  making  it  all 
the  more  valuable  to  the  general  reader. 
Beginning  with  a  historical  sketch  of 
military  mining,  the  general  features 
of  the  art  are  briefly  given.  Such 
matters  as  terrain,  geology,  mining 
tactics,  and  tools  receive  extended  treat- 
ment, copiously  illustrated  with  dia- 
grams. The  paper  is  interesting  and 
valuable  to  those  who  wish  to  be  in- 
formed regarding  mining  in  other  than 
its  peaceful  phases. 

Kansas  Oil  Fields— The  U.  S.  Geolog- 
ical Survey  has  published  a  map  of  the 
oil  and  gas  fields  of  Kansas.  This  map, 
which  is  on  a  scale  of  12  miles  to  the 
inch,  shows  not  only  economic  data 
of  special  interest  to  the  oil  man,  but 
the  township  net,  county  boundaries, 
railroads,  drainage  lines  and  principal 
tovms  and  cities.  The  oil  fields  are 
outlined  in  green  and  the  gas  fields  in 
red,  and  scattered  occurrences  of  oil 
or  of  gas  that  arc  not  of  sufficient  im- 
portance to  be  classified  as  fields  are 
plainly  indicated.  The  pipe  linos  are 
shown  in  a  distinctive  color,  the  loca- 
tions of  refineries  arc  indicated,  and 
the  names  of  the  principal  fields  are 
given.  The  map  is  sold  for  50c.  a 
copy,  and  may  be  obtained  from  the 
Director  of  the  U.  S.  Geological  Sur- 
vey, Washington,  D.  C. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND   REPORTS 


Three  Power-Test  Codes  Ready 

for  A.  S.  M.  E.  Chicago 

Meeting 

Nineteen  power-test  codes,  constitut- 
ing what  their  framers  style  "a  national 
common  law"  in  the  field  of  power-plant 
testing,  are  being  framed  by  125  lead- 
ing engineers,  scientists,  and  educators 
under  the  auspices  of  the  American  So- 
ciety of  Mechanical  Engineers.  The 
codes,  when  completed,  will  affect  a 
wide  range  of  industrial  enterprises, 
large  and  small.  They  will  provide 
courses  of  procedure  by  which  all  forms 
of  devices  from  an  electrical  super- 
station  to  a  boiler  feed  pump  shall  be 
tested  to  see  if  they  comply  with  the 
terms  of  purchase  or  if  they  are  oper- 
ating at  the  desired  efficiency. 

In  this  work,  centering  at  the  head- 
quarters of  the  society  in  New  York, 
and  radiating  to  practically  every  im- 
portant industrial  center  of  the  country, 
nineteen  committees  are  engaged.  These 
committees  are  supervised  by  a  main 
committee  of  twenty-eight,  of  which 
Fred  R.  Low,  of  New  York  City,  editor 
of  Power,  is  chairman,  and  Prof.  Clif- 
ford B.  Le  Page,  of  Stevens  Institute  of 
Technology,  Hoboken,  N.  J.,  is  secre- 
tary. The  committeemen  represent  en- 
gineering societies,  manufacturers,  pub- 
lic service  corporations,  national,  tech- 
nical and  scientific  associations,  rail- 
roads and  Government  agencies,  includ- 
ing the  U.  S.  Bureau  of  Standards  and 
the  U.  S.  Naval  Academy. 

The  codes,  when  all  are  completed, 
will  constitute  a  revision  and  enlarge- 
ment of  the  power-test  codes  of  the 
American  Society  of  Mechanical  En- 
gineers, issued  in  191.5.  This  plan  of 
revision  was  set  in  motion  in  1918  when 
the  power-test  committee  of  the  Amer- 
ican Society  of  Mechanical  Engineers 
was  reorganized  as  a  body  to  draft  nine- 
teen new  codes  for  the  different  classes 
of  apparatus  comprised  in  power-plant 
equipment. 

Three  codes  will  be  presented  to  the 
American  Society  of  Mechanical  Engi- 
neers meeting  at  Chicago,  May  2.'{-2i), 
for  consideration  and  adoption.  The 
code  which  is  probably  of  most  general 
intere.st  is  officially  known  as  "Test 
Code  for  Reciprocating  Steam  Engines." 

Another  forms  a  iireliminnry  set  of 
rules,  and  is  entitled  "Genera!  Instruc- 
tions." This  code  was  prepared  by  ii 
committee  under  the  chnirmnnship  of 
Williiini  II.  Kaviinaugh,  professor  of 
experimental  engineering  in  the  Cni- 
ver."tlty  of  Pennsylviinin. 

The  third  of  the  nineteen  codes  to  be 
formulated  is  deHcrihed  by  the  commit 
tec  ii.H   intended   primarily   for  the  te.^tt 
iiig  of  appnrntuN  hented  by  Htenni.  smli 
nn  vnouum  pans,  or  single  and  multiple- 
ofToct  eviiporntorH. 


The  individual  committee  in  charge 
of  a  test  code  first  submits  a  prelimi- 
nai-y  draft  to  the  secretary  of  the  main 
committee.  This  draft  is  edited  and 
returned  to  members  of  the  individual 
committee  by  the  secretary,  to  whom  ; 
edited  revision  is  returned  approved. 
The  draft  is  then  put  in  type,  and 
proofs  are  distributed  to  a  selected  list 
of  from  one  hundred  to  tvvo  hundred 
engineers  for  criticism,  after  which  the 
individual  committee  submits  the  re- 
vised code  to  the  main  committee.  The 
main  committee  then  returns  the  code 
to  the  individual  committee  for  further 
revision,  and  then  submits  the  revised 
draft  of  the  code  to  the  council,  the  gov- 
erning body  of  the  society,  and  asks 
permission  to  print  and  present  it  to  the 
society.  When  the  council,  consisting 
of  thirty  members  representing  cities 
East  and  West,  gives  leave  to  print,  the 
code  appears  in  Mechanical  Engineer- 
ing, the  official  journal  of  the  society. 

The  next  step  is  the  submission  of  the 
code  to  the  society  at  a  regular  meet- 
ing where  it  is  either  approved  and 
adopted  or  is  returned  for  further  re- 
vision. "The  purpose  of  the  power- 
test  codes,"  says  an  official  statement 
by  the  society,  "is  to  provide  standard 
directions  for  conducting  and  reporting 
performance  tests  of  power-plant  and 
heat  apparatus,  such  as  are  most  com- 
monly undertaken  in  commercial  work. 
They  are  sufficiently  comprehensive  to 
apply  to  tests  which  determine  all  the 
details  of  the  performance,  but  selected 
parts  of  the  code  may  be  used  for 
tests  of  limited  scope.  They  apply, 
further,  to  tests  which  concern  the  ful- 
fillment of  performance  guarantees  and 
to  acceptance  tests. 

"The  codes  are  not  intended  to  sup- 
ply directions  for  general  research  or 
the  development  of  equipment  or  of 
processes.  It  is  assumed  that  the  engi- 
neer who  is  concerned  with  research 
will  proceed  as  nearly  as  is  practicable 
in  harmony  with  their  requirement"^, 
and  that  in  the  publication  of  results 
he  will  employ  forms  of  presentation 
which  will  be  comparable  with  those  of 
the  codes." 


Oil  in  Utah  Discussed 

The  Utah  Society  of  P^ngineers  re- 
cently considered  "The  Livest  Subject 
In  Utah."  Three  lending  papers  were 
presented.  .lob  Winwood,  consulting 
engineer,  began  the  symposium  with  a 
discussion,  "P'ederul  Requirements  for 
Oil  Locations,"  which  was  followed  by  a 
paper  on  "Sinking  Oil  Wells."  by  B.  C. 
Morrison.  "Oil  Refining"  was  discus.Hcd 
by  .Tobn  C.  Ilnwani,  president  of  Utah 
Oil  Refining  rompiiny.  and  Prof.  H.  J. 
Pack,  of  the  University  of  Utah,  spoke 
on  "Oil  Geology." 


Carnegie  Institute  Offers 

Fellowships  in  Mining 

at  Pittsburgh 

The  Co-operative  Department  of  Min- 
ing Engineering  of  the  Carnegie  Insti- 
tute of  Technology  offers  two  fellow- 
ships in  Mining  Research,  and  two  in 
teaching  and  research,  in  co-operation 
with  the  U.  S.  Bureau  of  Mines.  Fel- 
lowships are  open  to  the  graduates  of 
universities  and  technical  schools  who 
are  properly  qualified  to  undertake  re- 
search investigations.  The  value  of  each 
fellowship  is  $750  per  year  of  ten 
months.  Fellowship  holders  are  re- 
quired to  register  as  graduate  students 
and  become  candidates  for  the  degree  of 
master  of  science  unless  an  equivalent 
degree  has  previously  been  earned.  The 
purpose  of  these  fellowships  is  to  under- 
take the  solution  of  problems  in  mining 
and  utilization  of  fuels  which  are  of 
special  importance  to  the  bituminous 
coal  industry.  The  following  subjects 
have  been  suggested  for  investigation: 
Acid  Mine  Waters;  Shotfiring;  Shoot- 
ing Coal;  Storage  of  Bituminous  Coal; 
Geology  of  Coal-Producing  Districts  in 
Pennsylvania;  Utilization  of  Fuels; 
Preparation  of  Bituminous  Coal. 

All  applicants  for  appointment  to  re- 
search or  teaching  fellowships  should 
understand  the  following  conditions 
governing  the  appointments:  (a)  Ap- 
pointment to  the  position  of  research 
fellow  is  for  a  period  of  ten  months  be- 
ginning July  1,  1921.  All  of  the  time 
of  the  research  fellow  is  to  be  devoted 
to  assigned  duties  in  the  experiment 
station  of  the  Bureau  of  Mines." 

(b)  Appointment  to  the  position  of 
teaching  fellow  is  for  a  period  of  ten 
months  beginning  Aug.  1,  1921.  Ten 
hours  each  week  will  be  devoted  .to 
teaching  work  in  mining,  and  the  bal- 
ance to  assigned  duties  in  the  experi- 
ment station  of  the  Bureau  of  Mines. 

(c)  No  vacations  will  be  observed. 

(d)  Any  manuscript  presenting  the 
result  of  research  shall  be  published 
under  the  joint  authorship  of  that  mem- 
ber of  the  staff  of  the  Bureau  of  Mines 
who  initiated  the  investigation  and  gave 
it  general  supervision,  as  the  principal 
author,  and  the  research  or  teaching 
fellow  who  conducted  the  investigation 
as  the  sub-author. 

(e)  Fellows  are  not  permilte<i  to  ac- 
cept any  kind  of  employment  for  pay 
during  their  appointment. 

.■\pplicants  should  send  a  copy  of 
their  collegiate  reconls  from  the  regis- 
trar's ortice  of  the  collei;i  where  thoy 
have  been  civ  will  be  r':"''>'>led.  Ap- 
plications .■!!  .1  )•  iH't  1.  'iMii  .Tune 
1,  1021,  ;ui.i  ;  '  ^  '  'i  to  Su- 
pervisor, I  .  ..|  .  i.iii.  ■  !'■  irtment  of 
Mining  Engineering.  Carnegie  Institute 
of  Technology,  Pittsburgh,  Pa. 


636 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.   15 


MEN  YOU  SHOULD 
KNOW  ABOUT 


McMosier  Henry,  geologist,  of  the 
Phelps  Dodge  Corporation,  is  in  Mor- 
enci,  Ariz. 

Colonel  Azema  has  been  elected 
president  of  la  Societe  frangaise  de 
Mineralogie. 

Douglas  Lay  has  succeeded  Paul  S. 
Couldrey  as  manager  of  Le  Roi  No.  2, 
at  Rossland,  B.  C. 

Horace  V.  Winchell,  of  Minneapolis, 
was  in  Tonopah,  Nev.,  on  professional 
business   late   in   March. 

Albert  Burch,  mining  engineer  of  San 
Francisco,  was  in  Tonopah,  Nev.,  re- 
cently on   professional   business. 

H.  A.  Wheeler,  consulting  mining 
engineer  of  St.  Louis,  Mo.,  was  in  New 
York  City  for  a  few  days  last  week. 

W.  A.  Rose,  chief  mining  engineer 
for  Pickands,  Mather  &  Co.,  is  in  Wash- 
ington, D.  C,  on  business  for  his  com- 
pany. 

William  J.  Loring,  of  San  Francisco, 
was  at  Tule  Canyon,  Nev.,  recently  in- 
specting the  Silver  Hills  mine  in  which 
he  is  interested. 

C.  M.  Weld,  consulting  mining  engi- 
neer, has  returned  to  New  York  City 
after  a  professional  trip  to  West  Vir- 
ginia and  Kentucky. 

George  M.  Bevier,  geologist  for  the 
Atlantic  Oil  Producing  Co.,  has  moved 
his  headquarters  to  the  company's  of- 
fice at  Houston,  Texas. 

E.  A.  Hayes,  president  of  the  Hayes 
Mining  Co.,  Ironwood,  Mich.,  has  been 
appointed  a  member  of  the  War  Finance 
Corporation,  Washington,  D.  C. 

O.  B.  Hopkins  has  resigned  as  petro- 
leun  geologist  with  the  U.  S.  Geolog- 
ical Survey.  He  will  continue  his  pri- 
vate work  for  interests   in   Canada. 

Rufus  Mather  Bagg,  geolotrist,  for- 
merly with  the  Maryland  and  New  York 
state  geological  surveys,  is  now  with 
the  department  of  geology  of  Lawrence 
College,  Appleton,  Wis. 

J.  M.  Price,  assistant  superintendent 
of  the  Montreal  Mining  Co.,  Montreal, 
Wis.,  and  V.  I).  John.son.  of  Ironwood, 
Mich.,  recently  visited  the  Mesabi 
Range  on  business  matters. 

Carl  T.  Sparks,  mining  engineer,  at- 
tached to  the  Fairbanks,  Alaska,  ex- 
periment station  of  the  U.  S.  Bureau 
of  Mines,  is  returning  to  Butte,  Mont., 
on  urgent  private  business. 

G.  A.  Joslin,  managing  engineer  of 
the  Ramshorn  Mines  Co.,  Salt  Lake 
City,  Utah,  is  going  to  the  company's 
property  at  Bayshore,  Idaho,  where  he 
will  spend  most  of  the  summer. 

A.  W.  Newberry,  mining  engineer, 
has  returned  to  the  United  States  from 
Nicarai^ua,  after  an  absence  of  four 
months.  He  went  to  Toronto  before 
returning  to  New  York  City  on  April  8. 
I'hillipe  Zurcher,  a  geologist  who  has 
devoted  much  attentir)n  to  the  deposits 


and  resources  of  Provence,  France,  has 
been  elected  president  of  la  Societe 
Geologique  de  France.  He  succeeds  P. 
Termier  in  that  office. 

Sidney  J.  Kidder,  general  manager 
for  the  Mogollon  Mines  Co.,  has  been 
appcinted  by  Governor  Meacham  of 
New  Mexico  as  one  of  three  commis- 
sioners for  the  new  county  of  Catron, 
just  established  from  the  west  end  of 
Socorro  County,  N.  M. 

E.  H.  Weitzel,  manager  of  the  fuel 
department  of  the  Colorado  Fuel  & 
Iron  Co.  for  the  last  thirteen  years, 
has  been  appointed  general  manager 
for  the  company  at  Pueblo,  Col.,  suc- 
ceeding the  late  J.  B.  McKennan.     Mr. 


ture  of  the  northern  Appalachian  coal 
fields  in  Pennsylvania. 

Frederick  B.  Hyder,  mining  and 
metallurgical  engineer  of  San  Fran- 
cisco, Cal.,  has  resigned  his  position 
with  the  income-tax  unit  of  the  office 
of  the  Commissioner  of  Internal  Rev- 
enue, and  resumed  private  practice  in 
San  Francisco.  Mr.  Hyder  is  special- 
izing in  valuations  of  natural  resources 
for  Federal  tax  purposes,  and  in  studies 
of  mineral  industries. 

Mining  engineers  and  metallurgists 
recently  visiting  New  York  City  in 
eluded:  El  win  F.  Brown,  general  man- 
ager, Pewabic  Iron  Co.,  Iron  Mountain, 
Mich.;  F.  N.  Flynn,  of  Mexico  City, 
D.  F.,  Mexico.,  and  Samuel  S.  Wyer, 
consulting  engineer  of  Columbus,  Ohio. 


E.  H.  WEITZEL 

Weitzel  began  his  coal-mining  experi- 
ence in  the  Pittsburgh,  Pa.,  district. 
In  1903  he  was  general  superintend- 
ent of  the  Empire  Coal  Co.,  Bellaire, 
Ohio,  but  soon  moved  to  Dawson,  N.  M., 
for  reasons  of  health.  In  1906  he 
moved  to  Trinidad,  Col.,  where  he 
opened  an  engineering  office,  and  in 
1907  entered  the  employ  of  the  Colo- 
lado  Fuel  &  Iron  Co.  as  chief  engi- 
neer. D.  A.  Stout  succeeds  Mr.  Weit- 
zel as  manager  of  the  fuel  department. 

E.  W.  Shaw,  petroleum  geologist,  who 
has  been  connected  with  the  U.  S.  Geo- 
logical Survey  for  a  number  of  years, 
resigned  recently  to  take  up  private 
consulting  work.  Mr.  Shaw  returned 
from  a  South  American  trip  last  Janu- 
ary, and  recently  executed  a  commis- 
sion in  South  Carolina  for  the  Survey. 

N.  H.  Darton,  of  the  U.  S.  Geological 
Survey,  has  gone  to  Arizona  to  take 
charge  of  the  geologic  mapping  work 
which  is  to  be  done  in  that  state  dur- 
ing the  next  field  season.  He  recently 
made  a   geological   study  of  the   struc- 


SOCIETY  MEETINGS 


Illinois  Mining  Institute  will  hold  its 
spring  outing  the  latter  part  of  May  on 
the  Mississippi  and  Illinois  rivers,  the 
boat  leaving  St.  Louis  for  Peoria  on 
May  26  and  returning  on  May  28.  Sec- 
retary, Martin  Bolt,  Springfield,  111. 

The  Tulsa,  Okla.,  Section  of  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers  announces  that 
it  meets  regularly  on  the  last  Friday  of 
each  month  throughout  1921.  M.  M. 
Valerius  is  chairman,  and  Jon  A.  Udden 
secretary-treasurer  of  the  section. 

The  Iron  and  Steel  Institute  holds  its 
annual  meeting  on  May  5  and  6  at  the 
Institution  of  Civil  Engineers,  Great 
George  St.,  London,  S.  W.  1.  The  an- 
nual dinner  will  be  held  on  the  evening 
of  May  5,  at  the  Connaught  Rooms, 
Great  Queen  St.,  London,  W.  C.  G.  C. 
Lloyd,  secretary,  may  be  addressed  at 
28  Victoria  St.,  "London,  S.  W.  1. 


.\.  E.  Reynolds,  mining  man,  rancher, 
and  a  trustee  of  the  University  of  Den- 
ver, Col.,  died  of  apoplexy  at  Nashville, 
Tenn.,  on  March  21.  Mr.  Reynolds 
was  bom  Feb.  13,  1840,  near  Lock- 
port,  N.  Y.,  and  in  the  '60s  went  to 
Ft.  Leavenworth,  Kan.,  where  he  was 
an  Indian  post  trader  for  some  years. 
In  1874  he  staked  a  mining  claim  near 
Lake  City,  Col  ,  but  did  not  settle  per- 
manently at  Denver  until  ten  years 
later.  From  that  time  on  his  mining 
interests  expanded.  Among  his  promi- 
nent Colorado  activities  were  the 
Aspen  Mining  Co.  at  C'reed,  the  Rev- 
enue Mine  Co.  at  Ouray,  the  Emma 
mine  at  Denton,  and  the  May  Day, 
near  Durango,  Col.  The  University 
of  Denver  elected  him  to  its  board  of 
trustees  in  1900  and  to  the  executive 
committee  in    I'.U  1. 
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Leading  Events 


Eilers  Defeated;   Guggenheims 
Win  A.  S.  &  R.  Election 

682,223  Shares  Voted  Supporting  Man- 
agement; Opposition  Musters 
Only  202,479 

Karl  Eilers'  efforts  to  oust  the  Gug- 
genheims from  the  control  of  the  Amer- 
ican Smelting  &  Refining  Co.  were  de- 
feated, and  the  Guggenheim  board  of 
directors  was  elected,  at  the  annual 
meeting  of  the  company  in  Jersey  City 
on  April  6.  A  total  of  682,223  votes 
was  cast,  Mr.  Eilers  not  voting  the 
shares  or  proxies  that  he  controlled.  As 
the  vote  cast  at  the  meeting  a  year  ago 
was  6.36,284,  it  was  evident  that  the 
management  of  the  company  had  a  gen- 
erous margin.  The  new  board,  as 
elected,  is  as  follows: 

Daniel  Guggenheim,  Simon  Guggen- 
heim, G.  P.  Bartholomew,  F.  H.  Brow- 
nell,  H.  M.  Brush,  Lyman  Candee,  mem- 
ber of  the  New  York  Board  of  Under- 
writers; Merrel  P.  Callaway,  vice-presi- 
dent of  the  Guaranty  Trust  Co.;  Charles 
Earl,  J.  C.  Emison,  H.  A.  Guess,  Frank 
W.  Hills,  E.  C.  Jameson,  president  of 
the  Globe  &  Rutgers  Fire  Insui-ance 
Co.;  Benjamin  Joy,  vice-president  of 
the  Bankers  Trust  Co.;  F.  J.  Leary, 
vice-president  of  the  Central  Union 
Trust  Co.;  William  Loeb,  Jr.,  W.  S. 
McComick,  president  of  the  McComick 
National  Bank,  Salt  Lake  City;  Willard 
S.  Morse,  formerly  manager  of  the  com- 
pany's business  in  Mexico,  now  retired; 
E.  L.  Newhouse,  W.  T.  Page.  H.  /. 
Prosser,  F.  R.  Raiff,  C.  A.  H.  de  Saulles, 
E.  B.  Schley,  of  Moore  &  Schley;  Wil 
fred  Shore,  of  the  Irving  National  Bank, 
representing  Amsterdam  interests;  Rog- 
er W.  Straus,  Frederick  T.  Walker,  of 
the  Royal  Bank  of  Canada;  John  N. 
Steele  and  C.  W.  Whitley. 

It  became  evident  in  the  course  of 
the  meeting  that  the  Guggenheims 
would  be  able  to  elect  their  ticket,  which 
had  been  published  in  the  morning 
papers.  President  Simon  Guggenheim 
being  absent  when  the  hour  arrived  for 
calling  the  meeting  to  order,  F.  H. 
Brownell,  a  vice-president  of  the  com- 
pany, took  the  chair  and  presided 
throughout  the  day.  After  the  presence 
of  n  (luorum  had  been  determined  and 
the  minutes  of  the  preceding  meeting 
read,  a  motion  was  made  by  a  Mr. 
Leary,  apparently  representing  Mr. 
Eilers,  that  the  meeting  be  adjoume<l 
until  the  fir.st  We<lnes(lny  in  October 
and  nl.so  pn>posing  that  the  manage- 
ment furnish  the  Evans  committee  with 
nil  information  that  it  might  desire  in 
the  course  of  its  proposed  investigation. 
The  motion  also  reiterated,  in  cfTect,  the 
charges  previously  made  ngninst  the 
maniigement  by  Mr.  Eilers.  This  mo- 
tion wii.s  opposed  by  the  chair  on  the 
gniund   that   only   a   motion    to  adjourn 


WEEKLY  RESUME 

The  Guggenheims  elected  their 
board  at  the  A.  S.  ti  R.  Co.'s  annual 
meeting  on  April  6.  In  Matiitoba  tlic 
Fiin  Flon  option  has  been  dropped 
by  the  Thompson  interests. 

Following  close  upon  the  iirii-s  of 
suspension  of  operations  by  manii 
copper  producers  last  week  comes 
the  announcement  that  the  Phelps 
Dodge  Corporation  will  shut  down  its 
Copper  Queen  mine,  at  Bisbec.  and 
the  synelter  at  Douglas.  The  ilam- 
moth  copper  mine  at  Kennett,  Cal., 
has  also  suspended.  In  the  Michigan 
copper  countrn  the  Copper  Range, 
Mohawk,  Wolverine  and  Quiney  com- 
panies have  announeed  further  wage 
cuts,  as  has  also  the  Granby  Consoli- 
dated, ill  British  Columbia.  In  Wash- 
ington the  Day  interests  have  closed 
their  Xorthport  smelter,  and  at  Grand 
Forks,  B.  C,  the  Consolidated  has 
shut  down  its  Rock  Candy  fluorspar 
mine.  The  Arizona  Copper  Co.  has 
deferred  its  annual  meeting  until 
(probably t  the  end  of  May.  Rumors 
are  afloat  of  a  possible  change  in  con- 
trol of  the  Canada  Copp(~r  Corpoia- 
tion.  In  M<  xiro  the  Torreon  smiltcr 
has  again  shut  down  after  exhausting 
its  fuel  supply.  Judge  Johnson,  in 
Salt  Lake  City,  following  the  Swain 
report  on  smeltf  r  smoke,  has  ordered 
that  the  Murray  plant  continue  as  if 
has  during  the  last  year  and  that  the 
Midvale  plant  make  certain  changes 
ill  methods  of  operation,  .it  Tono- 
pah  rumors  of  possible  apex  litigation 
brtueen  the  Extension  and  the  Cash 
Boy  companies  are  heard. 

In  Washington  it  is  said  that  there 
is  some  doubt  that  H.  Foster  Bain 
itill  be  renominated  as  Director  of 
the  V.  S.  Burtau  of  Mines. 


was  in  order  and  that  the  motion  as 
made  was  much  broader  than  this.  The 
chair  was  sustained  on  this  point  by  a 
ballot  which  at  once  demonstrated  that 
the  Guggenheims  and  their  associates 
would  carry  the  day,  Karl  Eilers  voting 
only  202,479  shares  and  receiving  negli- 
gible support  from  those  present.  A 
new  motion  to  adjourn  was  promptly 
defeated. 

The  polls  were  opened  at  12.35  p.  m. 
to  remain  open  until  4  o'clock.  In  the 
meantime,  other  business  being  tempo- 
rarily adjourned,  the  stockholders  re- 
paire<l  to  St.  Peter's  Hall,  near  by. 
which  was  larger  and  better  adapted  for 
discussion  than  the  small  board  room. 
The  principal  feature  of  the  afternoon 
was  a  long  defence  of  the  Guggenheim 
management,  rend  by  S.  R.  Guggen- 
heim. The  results  of  the  election  were 
later  announced  at  thi-  board  room.  The 
entire  meeting  was  unint<Testing,  ns 
the  outcome  was  apparent  at  the  start. 


Flin  Flon  Option  Dropped  by 

Thompson  Interests 

Mining  Corporation  of  Canada  Said  To 

Be  Negotiating  Independently   To 

Take  Over  Property 

On  account  of  conditions  in  the 
money  and  metal  markets,  the  William 
Boyce  Thompson  interests  have  dropped 
the  option  on  the  Flin  Flon  prospect 
in  northern  Manitoba,  which  they  pur- 
chased early  in  March.  1920  (see  Engi- 
neering and  Mining  Jotniial,  March  13, 
1920,  p.  670).  An  option  held  by  Hay- 
den,  Stone  &  Co.  had  previously  been 
dropped  in  January,  1920,  before  the 
Thompson  interests  acquired  theirs. 

Colonel  Thompson  and  his  associates, 
including  the  Mining  Corporation  of 
Canada,  have  expended  over  $200,000 
on  the  property,  in  accordance  with  the 
terms  of  the  option  which  expired  with 
the  end  of  March.  It  is  said  that  the 
Jlining  Corporation  is  now  negotiating 
independently  for  an  option  on  the 
property,  on  which  to  date  a  total  of 
over  $500,000  has  been  spent. 

The  Flin  Flon  deposit  has  been  de- 
scribed in  the  Engineering  and  Mining 
Jonrnal  of  Oct.  2.5.  1919.  It  contains 
20.000000  tons  of  primary  sulphides 
i-unning  1.7  per  cent  copper,  1.5  oz. 
silver,  and  $1.40  gold.  The  ore  is  said 
also  to  contain  zinc,  and  the  metallurgi- 
cal problem  is  reported  to  be  difficult. 

Salt  Lake  Valley  Smelters  Get 
Court  Decree 

Murray  IMant  Must  Operate  as  During 

Past   Year — Changes  Necessary 

at  Midvale 

Judge  Tillman  A.  Johnson,  of  the 
United  States  district  court  of  Utah, 
following  the  suit  of  farmers  claiming 
damage  to  vegetation  from  smelters 
oper-iing  in  the  Salt  Lake  Valley,  and 
after  examination  of  a  report  by  Dr. 
Robert  Swain,  who  investigated  the 
matter,  has  issued  a  decree  permitting 
the  smelters  to  operate  on  compliance 
with  certain  recommendations  outlined 
by  Dr.  Swain.  The  Murray  plant  of 
the  A.  S.  &  R.  Co.  is  enjoined  to  con- 
tinue operation  ns  it  has  in  the  past 
year,  while  the  United  States  company, 
operating  at  Midvale.  is  required  to  in- 
crease the  temperature  of  its  stack 
gases  or  to  make  certain  alterations. 

Copper  (Jueen  Mine  and  Douglas 
Smelter  To  Shut  Down 

The  Phelps  Dodge  Corporation  has 
announced  that  it  will  shut  down  the 
Copper  Queen  mine  at  Bisbci'  and  the 
smelter  at  Dciiglas.  Ariz.,  on  April  15. 
The  Sacram.nto  Hill  project  and  the 
construction  of  the  new  Copper  Queen 
concentrator  will  be  continied. 
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Hecla  and  Marsh  Mines  Settle 
Litigation  Amicably 

No  Further  Payment  Made — Hecla  Gets 

Release  of  All  Claims — Marsh 

Lease  Cancelled 

The  Hecla  Mining  Co.,  of  Wallace, 
Idaho,  has  notified  its  stockholders 
under  date  of  March  30,  1921,  that  the 
negotiations  in  pi-ogress  between  the 
Federal  Mining  &  Smelting  Co.  and 
Marsh  Mines  Consolidated  for  the  set- 
tlement of  the  letter's  claim  against 
the  Hecla  have  been  concluded.  The 
Marsh  company  has  delivered  to  the 
Hecla  a  release  of  all  claims  against  it 
and  a  cancellation  of  the  Marsh  lease 
on  the  O'Neil,  Mono  Fraction,  and  Rus- 
sell lode  mining  claims.  It  is  stated 
that  the  litigation  has  been  ended  with- 
out further  payment  of  any  other  sum 
than  Hecla's  obligation  to  the  Federal 
company,  which  has  been  paid  in  full. 


Tonopah  Companies  May  Under- 
take Apex  Litigation 

It  is  rumored  in  Tonopah,  Nev.,  that 
there  is  a  possibility  of  litigation  be- 
tween the  Tonopah  Extension  Mining 
Co.  and  the  Cash  Boy  Mining  Co.  over 
the  ownership  of  certain  orebodies  which 
the  former  has  followed  into  Cash  Boy 
ground.  It  is  said  that  the  Cash  Boy 
company  has  demanded  that  the  Tono- 
pah Extension  prove  apex  rights  before 
extracting  further  ore.  Albert  Burch 
and  H.  V.  Winchell  have  recently  been 
in  Tonopah,  though  the  nature  of  their 
business  is  not  known,  other  than  that 
it  is  professional. 


Lake  Superior  Mining  Institute 
To  Meet  Next  August 

The  Lake  Superior  Mining  Institute 
will  hold  a  meeting  on  the  Marquette 
Range  next  August.  It  was  to  have 
been  held  in  Houghton  County,  but  a 
change  has  been  made  by  the  institute 
board  because  of  the  depression  in  the 
Michigan  copper  country.  A.  J.  Yung- 
bluth,  secretary  of  the  institute,  states 
that  this  is  to  be  one  of  the  most  in- 
teresting of  the  meetings  of  this  body, 
according  to  plans  now  being  formu- 
lated. No  meeting  of  the  institute  has 
been  held  since  the  beginning  of  the 
late  war.  and  a  big  attendance  is  looked 
for  at  the  coming  one.  Several  inter- 
esting side  trips   are  being  arranged. 


Compensation  Ordered  Paid  for 
Death  of  Miner 

The  Indu.strial  (Commission  of  Utah 
has  ordered  that  compensation  be  paid 
the  minor  sisters  of  Walter  Carr,  who 
was  killed  by  drilling  into  a  missed 
hole  at  the  mine  of  the  .Judge  Mining 
&  Smelting  Co.,  at  Park  City,  the  money 
to  be  paid  to  Mrs.  Webb,  their  mother, 
who  shall  file  semi-annual  affidavits 
that  she  has  applied  all  of  the  com- 
pensation under  the  award  to  the  sup- 
port and  education  of  the  sisters.  Pay- 
ments amount  to  $16  a  week  for  202 
weeks. 


Conditions  in  Cceur  d'Alenes 

Better  Than  Elsewhere 

Less   Than    Half   of   Usual   Number   of 

Men  Employed — Morning  and  Bunker 

Hill  &   Sullivan   Will  Continue 

— Hecla  To  Decide  Soon 

Since  November  about  1,300  men  have 
been  thrown  out  of  employment  in  the 
Coeur  d'Alene  district,  in  Idaho,  through 
the  suspension  of  mineral  production. 
The  first  to  shut  down  was  the  Calla- 
han Zinc-Lead  Co.,  affecting  about  350 
men.  About  Jan.  1  the  Gold  Hunter 
followed,  affecting  about  160  men.  Low 
pi'ices  of  lead  and  zinc,  high  freight 
rates,  and  war  prices  for  powder  and 
other  mining  supplies  were  the  causes 
of  the  shutdown  in  each  case.  Hope 
for  relief  from  these  onerous  condi- 
tions did  not  materialize;  in  fact,  the 
metal  prices  further  declined,  and  there 
has  been  little  relief  from  war  prices 
for  supplies.  As  a  consequence  on 
March  20  the  Hercules  and  the  Tama- 
rack &  Custer  mines,  both  controlled 
by  the  Days,  stopped  production,  re- 
sulting in  throwing  about  700  men  out 
of  employment.  The  only  big  produc- 
ing mines  now  in  operation  are  the 
Hecla,  at  Burke;  the  Morning,  at  Mul- 
lan  (owned  by  the  Federal  Mining  & 
Smelting  Co.),  and  the  Bunker  Hill  & 
Sullivan,  at  Kellogg. 

It  may  be  stated  authoritatively 
that  the  Morning,  which  is  closely  af- 
filiated with  the  American  Smelting  & 
Refining  Co.,  and  the  Bunker  Hill  & 
Sullivan,  which  has  its  own  smelter, 
will  continue  in  operation,  as  the  smelt- 
ing companies  with  which  they  are 
connected  have  ample  financial  re- 
sources to  carry  an  unlimited  stock  of 
lead  until  there  is  a  market  for  it. 
What  the  Hecla  will  do  will  probably 
not  be  known  until  after  the  annual 
meeting  of  the  company,  which  will  be 
held  in  Spokane  on  April  12.  These 
three  companies,  including  the  Bunker 
Hill  smelter,  employ  in  round  figures 
2,000  men.  Small  producers  and  leas- 
ing and  development  operations  give 
employment  to  500  men,  according  to  a 
conservative  estimate,  making  the  total 
number  of  men  employed  by  the  min- 
ing industry  in  the  Coeur  d'Alene  dis- 
trict 2,500,  less  than  half  the  number 
employed  in  normal  times.  Still  this 
\y.  said  to  be  a  better  showing  than  most 
of  the  Western  mining  districts  can 
make. 


Mond  Nickel  Co.  Issues  New 
Securities 

The  Mond  Nickel  Co.,  of  Coniston, 
Ont.,  in  the  Sudbury  district,  has  is- 
sued £1,300,000  in  8  per  cent  deben- 
tures at  98  in  London  to  provide  funds 
for  the  further  <lev(lopment  of  its  busi- 
ness. 


Granby  Cuts  Wages  Further 

Granby  Consoli<lati'rl  Mining,  Smelt- 
ing &  Power  Co.  cut  wages  25c.  more 
on  April  1,  making  a  total  cut  of  $1 
per  day  since  Dec.  31  last.  The  four 
furnaces  continue  to  produce  2,000,000 
to  3,000,000   lb.   of  copper   monthly. 


The  End  of  the  German 
Steel  Trust 

Pessimistic    Report    of    Stahlwerksver- 

band  for  Year  July,  1919,  to  July, 

1920,  Sketches  Conditions 

in  Indu.stry 

From    Our  Ji<-rlin  Correspondent 

The  Stahlwerksverband,  which  is  the 
official  title  of  the  German  Steel  Trust, 
one  of  the  mightiest  and  most  influen- 
tial institutions  of  pre-war  Germany, 
has  just  delivered  its  death  song  in 
the  form  of  the  business  report,  cov- 
ering the  time  between  July,  1919,  and 
June,  1920,  at  which  time  the  business 
activity  of  the  corporation  came  to  an 
end. 

The  beginning  of  the  dissolution  of 
the  trust  dates  far  back  into  the  early 
stages  of  the  war,  when  this  power- 
ful structure  began  tottering  on  ac- 
count of  the  steadily  growing  tendency 
of  its  members  to  free  themselves  from 
all  resti-ictions  with  regard  to  produc- 
tion and  distribution.  The  enormous 
demand  for  steel  products  during  the 
war  caused  the  steel  trust  to  be  more 
and  more  considered  as  something  en- 
tirely superfluous,  and  as  a  severe 
handicap  to  individual  progress.  It 
would  have  fallen  into  pieces  before 
the  war  came  to  an  end  if  the  govern- 
ment had  not  brought  influence  to 
bear  upon  the  steel  works  for  the  sake 
of  the  continuation  of  the  trust.  Con- 
ditions, however,  became  critical  after 
the  separation  of  the  Luxembourg  and 
Lorraine  works.  Great  difficulty  was 
found  to  patch  up  matters  from  April, 
1919,  to  the  end  of  September,  1919. 
When,  however,  at  the  end  of  July  the 
Sarre  works  also  left  the  trust,  all  hope 
for  a  continuation  of  the  trust  was 
abandoned.  The  government  conceived 
the  idea  of  a  new  body,  which  was  to 
take  over  the  functions  of  the  steel 
trust,  under  the  control  of  the  govern- 
ment, as  far  as  control  of  prices  and 
distribution   was   concerned. 

This  body,  the  Eisenwirtschaftsbund, 
or  Iron  Economy  Society,  came  into 
life  in  April,  1920.  Strong  pressure 
has  been  used  from  the  side  of  the 
government  to  keep  the  steel  trust 
alive  until  operations  of  the  new  so- 
ciety came  into  swing,  in  such  way 
that  the  corporation  agreement  was 
compulsorily  renewed  four  times  until 
the  3d  of  June,  1920,  when  the  activi- 
ties of  the  trust  were  terminated  defi- 
nitely. 

The  last  business  report  of  the  trust 
makes  sad  reading,  and  is  conspicuous 
for  the  absence  of  optimism.  It  deals 
very  severely  with  the  official  insti- 
tutions for  the  control  of  exports, 
the  export  licenses,  and  the  slow  red- 
tape  business  procedure  for  obtaining 
them,  which  were  patiently  borne  by 
the  foreign  buyers  only  as  long  as  the 
foreign  markets  stood  in  great  need 
of  German  steel  products.  Many  sub- 
stantial orders  at  good  prices  have  been 
lost  on  the  one  hand,  while  the  export 
offices  could  not  i)revent  large  quanti- 
ties of  steel,  specially  rolled  products, 
bought  lit  inland  i)rices  obviously 
foi-    itdand    ((insuniplion,    from    finding 


April  9,  1921 


Engineering    and    Mining    Journal 


639 


their  way  across  the  frontiers  through 
the  "Hole  in  the  West,"  which  is  the 
common  term  used  for  the  territories 
now  occupied,  where  control  of  ex- 
ports is  handled  indifferently  and  very 
leniently.  In  this  way  only  11  per 
cent  of  the  total  shipments  of  1,278,- 
310  tons  could  be  sold  abroad.  Even 
the  strong  inland  demand  of  that 
period  is  not  looked  upon  as  a  hope- 
ful sign,  as  it  was  discovered  to  be 
artificial  and  inflated  by  speculation. 

After  delivering  a  parting  shot  at 
the  steel  trust's  successor,  the  Eisen- 
wirtschaftsbund,  which,  it  is  said,  in 
the  opinion  of  the  steel  industry,  is 
perfectly  superfluous  and  out  of  place, 
the  report  gives  vent  to  rather  pessi- 
mistic views  on  the  present  situation 
and  on  the  outlook,  which  is  declared 
to  be  gloomy.  The  main  danger  to  the 
German  industry  is  seen  in  the  grow- 
ing competition  of  the  foreign  rivals, 
whose  situation  is  steadily  improving, 
while  the  German  industry  has  not  seen 
its  worst  time  yet.  The  latter  is  ex- 
isting solely  on  the  grace  of  the  low 
exchange,  and  is  thus  controlled  by  a 
factor  which  in  itself  is  uncontrollable. 


SHIPMENT,?  OF    GERMAN    STEEL    PRODUCTS   DURING   THE    INDIVIDUAL    MONTHS    OF 
THE  BUSINESS  YEAR  (In  Tons) 


Month 

1919  July 

August. . . 
September. 
October. . . . 
November. 
December, . 

1920  Januarj'.  . 
February. . 

March 

.April 

.May 

June 


Total  tonji 


Decrease 

Semi- 

Over 

Fin  ished 

Railroad 

Rolled 

Previous 

Material 

Matrial 

Products 

Total 

Period 

42.712 

55.491 

37,598 

135.801 

63.181 

34.762 

62.008 

40.542 

137.312 

68.626 

58,254 

61.147 

42.233 

161.634 

21,960 

26.412 

59,632 

36,233 

122.277 

30,892 

19.084 

43.122 

34,988 

97,194 

9.106 

18.967 

51.666 

30,097 

100,730 

5.067 

12.543 

33,412 

27.164 

73.119 

52.242 

19.062 

39,830 

29,338 

88.230 

42,990 

22.516 

36.563 

27.687 

86,766 

63.150 

21.858 

42.581 

27,872 

92,311 

30.088 

17.200 

45,164 

26.060 

88,484 

28.204 

21.332 

56.198 

24,931 

102,461 

13.274 

314.762 

586.814 

384,743 

1,286,319 

410,721 

A  sudden  rise  of  the  exchange,  like 
last  year's,  would  land  the  German 
steel  industry  in  a  sore  predicament. 
The  shipment  of  semi-finished  prod- 
ucts in  the  period  covered  by  the  re- 
port was  314,762  tons,  as  against  439,- 
309  tons  in  the  previous  year,  or  124,- 
547  tons  less.  Of  these  shipments  only 
12,234  tons,  or  3.89  per  cent,  has  been 
sold  on  foreign  order.  The  shipment 
of  railroad  material  was  586,814  tons, 
which  is  229,097  tons  less  than  in  the 
preceding  year.  On  foreign  order  have 
been  shipped  120,886  tons,  or  20.46  per 


cent;  of  rolled  shapes,  384,743  tons,  or 
50,077  tons  less  than  the  previous  year, 
was  shipped,  of  which  only  12,183  tons, 
or  3.22  per  cent,  was  sold  on  foreign 
order.  The  shipments  of  steel  bars 
totaled  279,456  tons.  The  exports  of 
steel  bars  could  have  been  much  higher, 
says  the  report,  if  the  steel  works  had 
been  free  from  the  fetters  of  govern- 
ment control,  this  being  the  more  re- 
grettable, as  it  evidently  has  caused 
the  loss  of  several  important  markets 
to  foreign  competitors.  The  accompany- 
ing table  shows  the  year's  shipments. 


News  From  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Bain's  Renomination  as  Director 
in  Doubt 

Position  .May  (Jo  To  Pay  Political  Debt 

— Fall  Said  To  Be  Making  Inquiries 

as  to  Rain's  Experience 

Some  apprehension  is  felt  at  this 
writing  concerning  the  directorship  of 
the  U.  S.  Bureau  of  Mines.  A  report  is 
in  circulation  to  the  effect  that  the  posi- 
tion may  be  filled  by  a  man  to  whom 
the  administration  owes  a  political 
debt.  Since  Dr.  H.  Foster  Bain,  the 
acting  director,  has  been  connected  with 
American  mining-  enterprises  abroad 
during  the  greater  part  of  recent  years, 
and  from  the  fact  that  he  never  has 
been  at  all  active  in  politics,  it  is  cer- 
tain that  he  had  no  part  in  the  recent 
Republican  success. 

There  has  been  much  talk  about  an 
honcst-to-goodness  dirt  farmer  in  con- 
nection with  the  selection  of  the  Sik-- 
retary  of  Agriculture,  and  there  are 
some  advocating  the  application  of  the 
same  principle  in  the  selection  of  a 
director  for  the  Bureau  of  Mines.  The 
fact  that  the  new  Secretary  of  the  In- 
terior for  many  years  was  engaged  in 
prospecting  and  has  a  large  acqunlii- 
tanceship  among  honest-to-goodness 
prospectors  has  given  rise  to  the  idea 
that  .such  procedure  would  not  be  un- 
usual. 

At    the  oflloe   of  Secretary    Fall    it    is 
stated    that   there    is    no    gnmnd    wh.'il 
I'ver  for  the  rumor.    On  the  other  hand, 
It  is  known  that  the  secretary  is  mnk- 
ing    some    inquiry    in    regard    to    Dr. 


Bain's  practical  experience.  There  is 
reason  to  believe,  however,  that  he 
will  follow  the  precedent  of  former 
administrations  in  continuing  in  office 
the  heads  of  technical  bureaus,  regard- 
less of  any  political  consideration. 

Dr.  Bain  accepted  with  reluctance  the 
acting  directorship  of  the  Bureau  of 
Mines.  It  meant  a  considerable  finan- 
cial sacrifice  on  his  part.  He  was  in- 
duced to  accept  the  place  by  the  argu- 
ment that  he  would  be  in  a  position  to 
do  great  service  to  the  mining  indus- 
try. He  has  refused  to  allow  any  steps 
to  be  taken  by  his  friends  toward  ad- 
vancing him  for  continuation  in  oflice. 
On  the  other  hand,  it  is  known  that 
there  is  some  activity  in  behalf  of  aspi- 
rants for  the  place. 


Three  Years'  Tungsten  Supply  in 
Stock  Here,  Says  Hess 

More  than  three  years'  supply  of 
tungsten  ore  is  being  held  in  stock  in 
this  country,  in  the  opinion  of  Frank 
L.  Hess,  tungsten  specialist  for  the  U. 
S.  Geological  Survey.  F'or  this  rea- 
son, he  points  out,  the  production  of 
tungsten  concentrates  in  the  United 
States  in  1920  was  practically  negli- 
gible. The  only  operations  conducted 
(luring  the  year  were  those  of  the  Wolf 
Tongue  Mining  Co.  and  the  Vasco  Min- 
ing ("o.,  of  Boulder,  Col.  The  two  com- 
panies produced  in  r.l20  a  tonnage  that 
was  equivalent  to  2U;  short  tons  of  fer- 
berite  ore,  carrying  (50  per  cent  tung- 
sten  trioxide. 


Poindexter  To  Remain  Chairman 
of  Senate  Committee  on  Mines 

Senator   (iives    I'p    Work   on   Certain 

Other  Committees — Republican 

Members   Named 

Senator  Poindexter,  of  Washington, 
is  to  continue  to  head  the  Committee 
on  Mines  and  Mining  of  the  Senate. 
Owing  to  the  fact  that  the  number  of 
Senate  committees  has  been  greatly  re- 
duced and  as  there  is  an  unusually 
large  number  of  Republicans  to  be  con- 
sidered for  committee  assignments,  ob- 
jection had  been  raised  to  Senator 
Poindexter's  service  on  a  number  of 
important  committees.  In  addition  to 
his  chairmanship  of  the  Committee  on 
Mines  and  Mining  he  held  during  the 
last  Congress  membership  on  Interstate 
Commerce,  Naval  AtTairs.  Pensions, 
Postoffices  and  Postroads,  Public  Lands, 
as  well  as  on  minor  committees.  Final 
action  has  been  taken  on  the  matter, 
however,  and  he  is  to  continue  during 
the  next  Ci>ngress  as  chairman  of  the 
Committee  on  Mines  and  Mining,  and, 
in  adilition.  he  will  hold  his  member- 
ship on  tlie  committees  of  Interstate 
Commerce,  Naval  AtTairs,  and  Public 
Lands. 

Republican  members  of  (he  Senate 
Committee  on  Mines  an<l  Mining,  in  ad- 
dition to  tlu'  chairinnn,  liavo  been 
chosen  as  follows:  McCornii'  i;.  Illinois; 
Newberry,  Muhigan;  Nich.''^.in,  Colo- 
rado; Suthcrlanil,  West  Vi:  'inia,  and 
Norbi'ck,  South  Dakota.  The  minority 
members  have  not  been  designated. 
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War  Mineral  Awards 

Awards  totaling  $25,696.77  were  rec- 
ommended during  the  week  ended  March 
26  by  the  War  Minerals  Relief  Com- 
mission. In  the  manganese  claim  of 
Thorkildsen  &  Miller  an  award  of  $17,- 
526.18  was  recommended.  The  claim- 
ants had  asked  for  reimbursement  to 
the  extent  of  $24  248.35.  In  the  case 
of  the  Manganese  Products  Co.  an 
award  of  $7,331.19  was  recommended. 
The  company  had  asked  for  $98,865.48 
to  reimburse  it  for  losses  sustained  in 
its  manganese  operations.  Introduction 
of  new  evidence  in  the  case  of  Hussey, 
Beam  &  McVay  resulted  in  the  recom- 
mendation of  an  award  of  $645.40.  This 
was  86  per  cent  of  the  amount  claimed. 
The  claim  previously  had  been  disal- 
lowed. An  additional  $194  was  recom- 
mended for  G.   Howard  Garrison. 


Flotation  Work  at  Platteville 
Successful 

Information  has  reached  the  Bureau 
of  Mines  to  the  effect  that  it  seems 
certain  that  Bureau  of  Mines  engineers 
have  assisted  importantly  in  solving  the 
fundamentals  of  the  Wisconsin  prob- 
lem in  the  treatment  of  mill  sands  and 
slimes.  The  work  has  been  handled  by 
Messrs.  Coghill  and  Anderson,  of  the 
bureau's  staff,  who  had  under  their 
charge  the  flotation  experiment  work 
at   Platteville,  Wis. 


To  formulate  plans  for  the  work  of 
the  Alaska  mining  experiment  station 
George  S.  Rice,  the  chief  mining  engi- 
neer of  the  Bureau  of  Mines,  and  Dorsey 
A.  Lyon,  its  supervisor  of  stations,  are 
planning  to  visit  Alaska  this  summer. 


Missouri  Appropriates  $150,000 
for  Rolla  Station 

The  Missouri  Legislature  has  ap- 
propriated $100,000  for  the  building 
which  the  state  will  erect  to  accommo- 
date the  experiment  station  of  the  Bu- 
reau of  Mines  at  Rolla.  In  addition 
750,000  was  appropriated  for  Missouri's 
share  of  the  co-operative  work  to  be 
done  at  the  station. 


Harding  To  Present  Radium  Gift 
to  Mme.  Curie 

Plans  have  been  completed  for  Presi- 
dent Harding  to  present  to  Mme.  Curie 
the  gram  of  radium  which  is  being 
given  to  her  by  the  women  of  America. 
The  presentation  will  be  made  at  the 
White  House  on  May  20.  Mme.  Curie 
will   sail  from   France  on  April  20. 


News  by  Mining  Districts 


Special  London  Letter 

Modderfontein    "B"    Cuts    Main    Reef 
Leader   in   Southwest   Shaft — Mod- 
derfontein   East    Seeking    Funds 
for  Milling  and  Development 
Scheme — Cam  &  Motor's 
February   Run 

By  W.  a.  Doman 

London,  March  22. — Two  Far  Eastern 
Rand  gold-mining  companies  come  into 
the  limelight  this  week — the  Modder- 
fontein "B"  and  the  Modderfontein 
East.  The  former  has  intersected  the 
main  reef  leader  in  the  southwest  shaft 
at  a  depth  of  1,488  ft.,  and  the  average 
reef  width  of  eight  sections  taken 
round  the  shaft  is  13.9  in.,  and  the 
average  value  29.1  dwt.  This  gives  405 
in.-dwt.,  not  quite  up  to  the  average  of 
the  ore  reserves;  but  certainly  good. 
As  the  New  Modderfontein,  Modderfon- 
tein Deep,  and  the  Government  Gold 
Mining  Areas  are  on  the  western  and 
southern  boundaries,  and  contain  ore 
with  high  gold  values,  the  prospect  of 
the  Modderfontein  "B"  proving  equally 
successful  in  thi.s  portion  of  its  property 
is  regarded  as  bright.  The  South 
Eastern  shaft  was  not  .so  fortunate,  for 
the  reef  where  struck  was  of  an  un- 
profitable character.  The  mine,  consid- 
ered not  so  many  years  ago  as  almost 
a  "dud,"  has  proved  one  of  the  best  in 
the  district. 

The  Modderfontein  East  had  in  mind 
a  more  extensive  development  and  mill- 
ing scheme,  for  which  additional  funds 
are  required.  At  present  the  ore  is 
treated  at  the  Apex  mill.  Some  weeks 
ago,  in  connection  with  its  extended 
program,  the  Jupiter  reduction  plant 
was  acquired  for  about  £110,000,  a  good 
bargain  for  both  parties,  seeing  that 
on  account  of  expenditure  exceeding 
revenue  the  Jupiter  had  clo.sed  down  and 
that  the  Modderfontein  East  could  not 
elsewhere  have  secured  a  suilalde  plant 


at  such  a  reasonable  figure.  The  total 
expenditure  of  the  latter  company  on 
its  scheme  will  run  into  approximately 
£350,000.  In  any  case,  owing  to  high 
labor  costs,  the  dismantling  of  the 
Jupiter  plant  and  its  re-erection  at  the 
Modderfontein  East  could  not  be  accom- 
plished in  a  hurry,  and  it  now  seems 
that  the  transfer  will  be  delayed  for 
some  time,  as  insuiScient  funds  are 
available  for  capital  requirements.  It 
was  hoped  that  options  over  373,000 
shares  at  22/6  per  share  would  be  exer- 
cised, but  there  is  little  prospect  of  this 
happening.  Besides,  the  debenture  issue 
of  £500,000  falls  due  for  repayment  at 
the  end  of  July.  As  the  money  market 
is  in  no  mood  to  put  up  funds  for  Kaf- 
firs, a  scheme  is  being  devised  for  meet- 
ing the  situation.  There  can  be  no 
doubt  that  the  debentures  will  be  re- 
deemed at  due  date,  but  the  program 
of  expansion  cannot  yet  be  executed. 
Pending  satisfactory  arrangements,  op- 
erations will  be  continued  on  the  pres- 
ent scale  at  the  Apex  plant.  Recent 
developments  have  disclosed  ore  of  a 
lower  grade,  but  the  reserves  amount 
to  1,750,000  tons,  of  an  average  value 
of  7.75  dwt.  over  55.3  in. 

The  strike  of  white  miners  in  Rho- 
desia does  not  yet  appear  to  be  settled. 
According  to  some  of  the  mining 
companies,  the  men  had  accepted  the 
owners'  terms  unconditionally,  but  an- 
other message  says  that  negotiations 
are  still  proceeding.  At  the  Rhodesia 
Broken  Hill  mines,  which,  by  the  way, 
produced  lead  at  a  lower  cost  than  any- 
where else  in  the  world,  the  men  are 
totally  unaffected.  Possibly  this  may  be 
explained  by  the  fact  that  these  prop- 
erties are  much  further  north,  and  that 
the  men  are  well  provided  for  in  th(> 
way   of  housing  and   recreation. 

Having  remodeled  its  reduction  plant, 
the  Cam  &  Motor  company,  operating  in 
Rhodesia,   has  announced   the   result   of 


the  February  run.  The  ore  milled,  8,200 
tons,  had  a  screen  value  of  44/-,  and 
gold  contents  of  £18,040,  at  presumably 
standard  price.  Concentrates  obtained 
were  989  tons,  or  12  per  cent  of  the 
original,  the  value  per  ton  being 
£10  9s.  6d.,  and  the  total  value  £10,360. 
The  value  per  cent  of  the  original  is 
thus  57.5.  It  is  stated  in  a  later  mes- 
sage that  the  residue  of  first  tanks 
concentrates  treated  indicates  90  per 
cent  extraction.  Costs  for  the  month 
exceed  the  value  obtained. 

AUSTRALIA 

Queensland 

Proposed   Process   for   Treating    Mount 

Elliott  Low-Grade  Ores  Would  Net 

£2,000,000 

Brisbane,  Feb.  21 — The  annual  report 
of  Mount  Elliott,  Ltd.  (Cloncurry),  as 
submitted  to  a  meeting  of  sharehold- 
ers in  London  in  December  last, 
reached  Queensland  in  January.  Dur- 
ing the  twelve  months  covered  by  the 
report  the  smelters  of  the  company  re- 
mained idle,  development  was  cut 
down  to  the  most  narrow  limits,  and 
the  loss  on  the  year's  operations  was 
£8,940.  The  failure,  already  reported, 
to  obtain  fresh  capital  in  Ainerica  is 
referred  to  in  the  report.  The  very 
life  of  the  company  is  described  as 
being  dependent  upon  a  railway  being 
constructed  to  Mount  Oxide.  This  it 
can  obtain  only  if  fresh  capital  is  sub- 
scribed, and  the  directors  have  under 
consideration  a  scheme  for  the  recon- 
struction of  the  company  with  this  pur- 
pose  in   view. 

Three  estimates  are  given  of  the 
ore  reserves  of  Mount  Oxide  copper 
mine — those  of  Edwin  S.  Berry,  of 
Messrs.  Yeatman  &  Berry,  who  was 
sent  to  Cloncurry  on  behalf  of  capi- 
talists in  New  York  to  report  on  the 
company's    mines;     the    chief    govern- 
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ment  geologist  of  Queensland,  B. 
Dunstan,  and  W.  H.  Corbould,  consult- 
ing engineer  of  the  company.  Mr. 
Berry's  estimate  is  100.300  tons  of  14.3 
per  cent  ore  and  83,300  tons  of  10.5 
per  cent;  Mr.  Dunstan 's  is  200,000  tons, 
having  a  general  average  of  V2l  per 
cent  down  to  the  300  level,  with  evi- 
dently an  immense  deposit  in  the  south- 
ern workings  containing  an  average  of 
4  per  cent;  and  Mr.  Corbould's  is  300,- 
000  tons  of  an  average  grade  of  10 
per  cent.  This  mine  is  regarded  as 
one  of  the  richest  of  its  kind  for  its 
size  in  the  world. 

Mr.  Corbould  has  submitted  to  the 
directors  a  process  of  his  own  for  the 
treatment  of  the  low-grade  ores  of  the 
company's  mines,  and  states  that  with 
his  proposed  treatment  plant  the  profit 
to  be  derived  from  all  the  ore  disclosed 
to  date  in  the  company's  group  of 
mines  would  amount  to  not  less  than 
£2,000,000.  Under  this  treatment  he 
believes  that  copper  can  be  produced 
and  shipped  at  port  for  £50  per  ton. 

Tasmania 

.Mount    Hischoff    Tin'.s    Profits    Dropped 
in   Second   Half  of   1920 

Waratah — The  average  price  received 
for  tin  by  the  .Mount  Bischoff  Tin  Min- 
ing Co.,  of  Tasmania,  during  the  latter 
half  of  1920.  was  £253  3.s.  6d.  per  ton, 
as  compared  with  £342  13s.  for  the  pre- 
vious six  months.  It  is  not  surpris- 
ing, therefore,  that  the  margin  of 
profit  on  the  term's  work  was  small — 
£3,414.  In  adilition,  £416  in  interest 
was  received,  and  £74,236  brought 
forward  from  previous  account,  mak- 
ing   the    available    total    £78,066. 

New  .South  WaU-w 

Will  .Sfll  (ireat  Cobar  Copper  Property 

Cohnr — The  Great  Cobar  copper  mine, 
.New  South  Wales,  i.s  to  be  offered  for 
■Hale  at  an  early  date.  Once  an  im- 
portant mining  center,  the  Great  Cobar 
went  into  the  haniln  of  a  receiver  in 
l'J16.  hut  II  recon.struction  .scheme  was 
fiirniulnteil  to  obviate  the  need  for  sell- 
ing cluring  the  war.  The  sum  re<|uired 
was  £10(».000,  and  to  keep  the  enter- 
prine  from  rolling  the  New  South  Wales 
government  underwrote  £40.000  of  the 
reeeiver'n  certificate.      The   works   were 


reopened,  and  operations  were  so  suc- 
cessful that  the  government  received 
its  capital  back,  with  interest  and  a 
profit  of  over  £25,000.  Labor  difficul- 
ties and  the  weak  metal  market  have 
now,  however,  caused  the  present 
owners  to  decide  that  they  will  not  re- 
sume operations,  and  the  mines,  ma- 
chinery, rights,  stores,  rolling  stock, 
snd  general  equipment  are  to  be  of- 
ered  for  sale  by  tender. 

Victoria 

Bendigo    .Amalgamated    Shareholders 

.May   Object   To  Erection  of 

Rubber   Works 

Bendigo — The  profit  made  by  Bendigo 
.Amalgamated  Goldfields  during  the  lat- 
ter half  of  1920  was  £70,504,  after  pro- 
viding £20,000  for  depreciation  and 
other  contingencies.  The  gold  recov- 
ered from  50,692  tons  of  ore  milled 
totaled  32,507  oz.,  worth  at  the  stand- 
ard price  £129,387,  to  which  must  be 
added  £65,092  received  in  premiums 
from  the  Gold  Producers'  Association. 
The  company  has  £1.50,000  in  hand  and 
purposes  establishing  rubber  works  at 
Bendigo.  A.  H.  P.  Moline,  general 
manager,  is  visiting  England  and 
America  in  connection  with  the  pur- 
chase of  plant  and  machinery  for  the 
undertaking.  There  is  likely  to  be  some 
objection  on  the  part  of  shareholders 
to    the   directors'   proposals. 

SOITH  AFRICA 

Transvaal 

Messina  Company  To  Make  Blister  From 

Matte  in  Reverheratory 

Mes.slna — The  Messina  Development 
Co.  is  planning  to  start  up  a  small  re- 
verheratory plant  for  refining  copper. 
It  is  intended  not  only  to  refine  blister 
lopper  by  blowing  in  a  reverheratory 
furnace  in  the  usual  way  but  also  to 
bring  high-grade  matte  to  blister  cop- 
per by  blowing  in  another  reverbern- 
tory.  The  customary  converter  has  not 
been  installed  for  thi.s  work  because 
thi'  tonnage  to  be  handleil  is  very  small 
and  the  grade  of  matte  made  is  from 
60  to  65  per  cent  copper,  owing  to  the 
(act  that  the  ore  is  mostly  bornite.  The 
rcimpnny  had  expi-ited  to  begin  work 
on  its  new  plant  in  March  but  the  start 
of  operations  has  been   pn.ttponed. 


CANADA 

British   Columbia 

Consolidated  Closes  Rock  Candy  Fluor- 
spar Mine — Rumored  Canada  Cop- 
per May  Change  Hands 

Nelson — Because  of  the  impossibility 
of  reducing  wages  in  the  mines  of  the 
Crow's  Nest  Pass  district  at  the  pres- 
ent time  there  is  no  likelihood  of  ef- 
fecting a  reduction  in  coal  and  coke 
prices,  according  to  G.  D.  Robertson, 
Dominion  Minister  of  Labor.  Follow- 
ing a  conference  with  the  Western 
Coal  Operators,  Mr.  Robertson  in- 
formed F.  A.  Starkey,  commissioner  of 
the  Associated  Boards  of  Trade  of 
eastern  British  Columbia,  that  there 
is  vei->'  little  profit  made  by  Crow's 
Nest  operators  in  coal  production  under 
existing  conditions  and  that  coke  pro- 
duction is  effected  at  a  loss  of  about 
60?.  per  ton. 

Grand  Forks — Consolidated  Mining  & 
Smelting  Co.'s  Rock  Candy  fluorspar 
trine,  on  the  north  fork  of  Kettle  River, 
closed  down  April  1  because  of  lessened 
demand  for  output  in  steel  operations 
:<.t  Gary,  Ind.  It  is  anticipated  that  the 
suspension  will  not  last  long. 

Princeton — Rumors  are  persistent  as 
to  a  possibility  of  change  of  ownership 
of  the  Canada  Copper  property  at 
Copper  Mountain,  and  of  the  concen- 
trator at  .-Mlenby.  If  a  change  is  made 
it  will  probably  result  in  outright  con- 
hiil  by  Consolidated  Mining  &  Smelt- 
ing Co.,  which  has  apparently  had  some 
understanding  with  the  Canada  Copper 
Corporation  for  some  time.  The  West 
Kootenay  Light  &  Power  Co.,  a  Con- 
solidated subsidiary,  has  spent  large 
sums  in  construction  of  a  long  dis- 
tance transmission  line  to  the  district, 
and  the  Kettle  Valley  Ry..  a  Canadian 
Pacific  subsidiary,  incurred  heavy  ex- 
penses in  buililing  a  spur  line  to  the 
Canada  Cojiper  holdings,  with  a  view 
to  furnishing  transportation.  The  con- 
trol of  the  Consolidated  is  known  to 
be  vested  in  the  Canadian  Pacific. 

Throe  Fork-s — The  report  of  the 
Rambler-Cariboo  Mines,  Ltd..  covering 
the  past  year,  imlicotes  bu!  little  de- 
velopment or  production  for  1920. 
owing  to  labor  troubles  and  water  short- 
age,      tindeiirround    development    con- 
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sisted  of  404  ft.  of  drifting  and  85  ft. 
of  raisinj?.  Tonnage  mined  was  4,000, 
producing-  220  tons  of  lead  concentrates 
and  250  tons  of  zinc. 

Ontario 

Plan  of   Reorganizing   British   America 
Nickel  Indorsed 

Sudbury — Bond  and  debenture  hold- 
ers at  meetings  held  in  Toronto  March 
31  indorsed  the  proposed  plans  for  the 
financial  reorganization  of  the  British 
America  Nickel  Corporation  by  the  is- 
sue of  $24,500,000  in  income  bonds  of 
three  classes. 

Porcupine — Plans  for  house  construc- 
tion for  the  accommodation  of  their  em- 
ployees have  been  adopted  by  the  Hol- 
linger  Consolidated  and  the  Mclntyre. 
The  former  company  will  build  upward 
of  100  houses  in  Timmins,  and  the 
Mclntyre  will  put  up  thirty  or  more  on 
the  north  side  of  Pearl  Lake. 

The  Allied  Porcupine  Gold  Mines, 
Ltd.,  has  been  incorporated,  capitalized 
at  $5,000,000,  to  operate  the  La  Palm 
and  Three  Nations  properties  in  Whit- 
ney township.  It  is  understood  that 
the  Jermy  Veteran  olaim  will  also  be 
included  in  the  merger,  giving  the  com- 
pany control  of  over  one  square  mile 
of  territory  in  the  northeastern  part  of 
Whitney  township. 

The  Premier  Paymaster,  southwest  of 
the  Dome,  has  been  reopened.  Dia- 
mond drilling  is  being  done  to  prove 
the  extension  eastward  of  a  large  ore- 
body  met  on   the  200  level. 

The  directors  of  the  Porcupine  Keora 
propose  to  sell  two  of  its  claims  to  a 
new  company.  The  proposition  was 
submitted  to  the  shareholders  on 
April  4. 

Kirkland  Lake— The  Lake  Shore 
during  February  produced  $24,068  from 
the  treatment  of  1,458  tons  of  ore,  the 
average  recovery  being  $16.44  per  ton. 
The  mill  ran  8.3  per  cent  of  possible 
running  time. 

West  Shining  Tree — George  R.  Rog- 
ers, president  of  the  Wasapika  Con- 
solidated, announces  that  arrangements 
have  been  made  for  the  erection  of  a 
mill,  the  first  unit  of  which  will  be  of 
100  tons  daily  capacity. 

Quebec 

Ulack  Lake — The  shareholders  of  the 
Black  Lake  Asbestos  &  Chrome  Co. 
have  decided  to  move  the  head  office 
from  Toronto  to  Montreal  in  view  of 
the  recent  change  in  the  control. 

MEXICO 

Coahuila 

Torreon    Smelter    Shuts    Down    Once 
More  Owing  to  Lack  of  Fuel 

Torrcon — The  Bmelting  plant  of  the 
Cia.  Minerales  y  Metales  at  Torreon 
closed  down  last  week,  having  exhausted 
its  fuel  supply.  The  railroads  are  un- 
able to  bring  in  sufficient  coal  and  coke, 
owing  to  the  general  strike  of  em- 
ployees. Several  thousand  Mexican 
laborers  are  thrown  out  of  employment. 

At  Dinamita,  about  twenty-five  miles 
west  of  Torreon,  is  the  only  dynamite 


factory  in  Mexico  which  has  been  fur- 
nishing explosives  to  the  mines  of  the 
republic.  Since  the  establishment  of 
this  factory  prior  to  the  revolution  it 
has  been  protected  by  a  high  tariff  on 
imported  dynamite.  According  to  a  new 
law  published  in  the  official  paper  on 
March  14  these  duties  have  been  sus- 
pended, and  the  factory  at  Dinamita  is 
threatening  to  close  down,  its  owners 
declaring  they  cannot  compete  with  the 
foreign  factories    in   price. 

Sonora 

Cananea  —  Development  work  con- 
tinues at  the  property  of  the  Calumet 
&  Sonora.  Ore  has  been  cut  on  the 
900  level  of  the  Chivera  shaft.  The 
finishing  touches  are  being  put  on  the 
reconstructed  mill.  The  power  plant 
has  not  yet  been  put  into  operation, 
owing  to  difficulties  met  in  getting  the 
new  turbine  generator  started. 

The  Cananea  Consolidated  Copper  Co. 
has  a  few  repair  men  at  work  in  the 
mines  and  also  a  few  men  doing  vari- 
ous painting  jobs  at  the  smelter. 


Chihuahua 

The  Cia.  Explotadora  de  Santa  Marta 
was  recently  incorporated,  with  5,000 
shares  and  capital  stock  paid  up.  It 
will  reopen  and  operate  the  Santa  Marta 
property,  in  the  Barranca  del  Cobre 
in  southwestern  Chihuahua,  about  45 
miles  from  Creel,  on  the  Kansas  City 
&  Orient  R.R.  About  150  acres  are 
included  in  the  holdings.  Some  ore  had 
been  shipped  to  the  EI  Paso  smelter 
prior  to  1914.  Dr.  C.  S.  Bungart,  of 
Fort  Smith,  Ark.,  is  president;  Dr.  I. 
J.  Bush,  of  El  Paso,  vice-president;  H. 
W.  Foster,  secretary-treasurer,  and  T. 
W.  Foster,  manager. 

MICHIGAN 

The  Copper  Country 

Copper  Range,  Mowhaw'k  and  Wolverine 

and  Quincy  Cut  Wages— C.  &  H. 

and  Subsidiaries  Shut  Down 

The  Copper  Range  group  of  mines 
has  announced  a  reduction  in  all  wages 
and  salaries  effective  April  1.  Under 
the  new  schedule  the  wages  of  miners 
will  be  $3.50  per  day  and  trammers  and 
other  labor  $3  per  day.  Quincy  also 
cut  wages  on  April  2. 

The  management  of  the  Calumet  & 
Hecla  and  subsidiaries  has  announced 
that  all  their  properties  will  cease  pro- 
duction for  an  indefinite  period  begin- 
ning April  1.  This  means  the  shutting 
down  of  the  Calumet  &  Hecla  Mining 
Co.,  the  Ahmeek  Mining  Co.,  and  the 
Isle  Royale  Copper  Co.,  these  being  the 
only  mines  of  this  group  operating 
since  last  November.  This  action  is 
necessitated  by  the  condition  of  the 
copper  market  and  is  in  line  with  the 
policy  of  other  large  copper  producers 
throughout  the  country. 

Theodore  Dengler,  general  manager 
of  the  Mohawk  Mining  Co.  and  Wol- 
verine Copper  Mining  Co.,  has  an- 
nounced a  general  reduction  of  wages 
and  salaries  of  all  employees,  taking 
effect  April  1.  The  new  schedule  will 
be    as    follows:      Miners,    $3    per    day; 


trammers,   $2.75   per  day,   and   surface 
laboi-ers,   $2.25   per  day. 

In  his  notice  to  the  employees  the 
general  manager  said:  "To  all  em- 
ployees we  would  say  that  the  ques- 
tion of  whether  the  company  shall  con- 
tinue to  operate  these  mines  or  not 
during  this  low  price  of  copper  depends 
upon  you  to  meet  the  conditions  with 
all  your  effort." 

Menominee  Range 

Chapin   Mine  Cuts   Force 

Iron  Mountain — The  Chapin  mine  has 
let  out  about  ninety  men,  this  being 
the  first  reduction  of  forces  at  any  of 
the  Oliver  Iron  Mining  Co.'s  proper- 
ties on  the  Menominee  Range.  The 
stockpile  ground  at  the  Chapin  is  about 
filled  to  its  capacity  and  shipments  will 
have  to  be  made  to  permit  much  more 
stocking. 

Marquette  Range 

Republic  Company  Closes  Hartford 

Mine 

Ishpeming — The  Republic  Iron  & 
Steel  Co.  has  closed  its  Hartford  mine 
that  had  been  operating  only  one  shift, 
thus  letting  out  about  eighty  men.  The 
company  has  closed  several  other  prop- 
erties in  its  Lake  Superior  list. 

MINNESOTA 

Mesabi  Range 

Duluth — Referring  to  an  item  printed 
on  p.  443  of  Engineering  and  Mining 
Journal  of  March  5,  George  H.  Crosby 
writes:  "The  Engineering  and  Mining 
Journal  was  in  error  when  it  involved 
me  in  the  suit  versus  the  Inland  Steel 
Co.  for  improper  operation  of  certain 
mining  leases.  There  is  no  misunder- 
standing of  any  kind  between  myself 
and  the  Inland  Steel  Co.,  either  per- 
sonal or  as  agent  for  some  one  else." 

ALABAMA 

Gulf  States  Steel  May  Put  Surplus  Ore 

From   Shannon  Slope  on  Market — 

Furnaces  Seek  Lower  Freight 

on   Raw  Material 

Birmingham — Having  completed  its 
development  work  and  being  prepared 
to  produce  2,000  to  2,500  tons  of  self- 
fluxing  ore  daily  the  Gulf  States  Steel 
Co.  may  offer  ore  on  the  open  market, 
the  supply  which  will  come  from  the 
deep-mining  slope  at  Shannon,  eight 
miles  south  of  Birmingham,  being 
greater  than  the  company  needs.  The 
mine  is  down  2,772  ft.  from  the  sur- 
face and  the  slope  is  completely  con- 
creted. 

The  Woodward  Iron  Co.  has  already 
sunk  a  shaft  to  deep  ore  on  some  of  its 
property  and  is  prepared  to  begin  the 
mining  on  a  large  scale.  When  the 
pig  iron  market  shall  have  improved  so 
as  to  warrant  the  resumption  of  oper- 
ations at  the  several  furnaces  of  the 
Woodward  Co.  the  new  mine  will  be 
drawn  upon,  though  the  older  mining 
properties  will  supply  ore  for  many 
years  to  come.  Developments  are  under 
way  south  of  Shannon  with  prospect 
of    other    deep-mining    projects    being 
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entered  upon.  Negotiations  are  under 
way  with  property  owners  in  the  lower 
part  of  Jefferson  County  looking  to 
the  development  of  the  property.  The 
belief  is  expressed  that  when  the  pig 
iron  market  returns  to  activity  there 
will  be  much  ore  in  demand.  Two  or 
three  of  the  more  active  companies  of 
this  district  have  considerable  ore 
stacked  up  already,  while  a  fourth  one 
has  a  good  start  on  surplus  ore  and 
will  be  ready  to  increase  the  pig  iron 
make  on  very  short  notice. 

The  Alabama  company  is  preparing 
to  test  the  Hammond  ore  field  on  Shin- 
bone  Ridge,  opposite  its  furnace  plant 
site  in  North  Gadsden,  Etowah  County. 
It  is  said  that  there  is  little  doubt  that 
the  vein  worked  for  40  years  on  ad- 
joining property  will  be  found  to  exist 
on  the  Hammond  tract. 

Independent  ore  companies,  now  shut 
down  because  of  no  demand,  are  tak- 
ing the  opportunity  to  install  improve- 
ments. The  pig  iron  make  in  this  dis- 
trict is  very  low,  three  independent 
companies  each  having  a  furnace  going; 
namely,  the  Woodward  Iron  Co.,  the 
Alabama  Co.  and  the  Sloss-Sheffield 
Steel  &  Iron  Co.  The  Tennessee  Coal, 
Iron  &  Railroad  Co.  has  five  furnaces 
on  basic  iron,  one  on  ferro-manganese 
and  one  on  foundry  iron. 

Furnace  companies  in  the  Birming- 
ham district  are  appealing  to  the  Pub- 
lic Utilities  Commission  of  Alabama  for 
a  reduction  in  freight  rates  on  raw  ma- 
terial from  the  mines  and  quarries  to 
the  furnaces.  A  few  years  ago  the 
railroads  handled  the  material  for  prac- 
tically nothing  to  assist  the  iron  manu- 
facturing companies,  but  now  it  is  pro- 
posed to  make  a  material  charge. 

ARIZONA 

Arizona     Copper     Co.     Defers     .Annua! 

Meeting — Asbestos    Deposits    Open 

to   Location   April   l.") 

Clifton — The  Arizona  Copper  Co.  has 
deferred  its  annual  meeting  owing  to 
the  difficulty  experienced  in  adjusting 
questions  in  connection  with  taxation 
upon  which  the  company's  secretary  is 
now  engaged  in  Washington.  The 
board  hopes  that  the  report  can  be  is- 
sued and  the  meeting  held  about  the 
end  of  May. 

Douglas — At  a  recent  meeting  in  this 
city  of  the  stockholders  of  El  Tigre 
Mining  Co.,  Charles  M.  Bush,  of  Kansas 
City,  was  elected  a  director,  being  re- 
tained in  a  place  to  which  he  had  been 
temporarily  chosen  lust  fall  after  the 
death  of  his  predecessor,  O.  V.  Dodge, 
of  Kansas  City.  The  other  directors 
were  re-elected  and  L.  R.  Budrow,  of 
Douglas,  remains  as  manager.  The 
statement  was  made  by  a  director  that 
no  shut-down  is  contemplated,  as  pro- 
ducing co.sts  have  been  reduced  mate- 
rially, th.iugh  freight  rnte«  remain  a 
serious  hiinlcn. 

liinbee — The  Boras  I^easing  Co.  has 
Rtarted  a  raise  on  its  700  level  to  come 
up  under  the  oxide  orebody  on  the  COO 
level.  Drifting  continues  on  the  700 
level  t<i  get  under  the  sulphide  »to|>e 
on  the  COO  level. 


The  Night  Hawk  Leasing  Co.  has 
been  shut  down  temporarily  owing  to 
an  accident  to  the  hoisting  equipment. 

Patagonia — Prospecting  and  develop- 
ment work  has  been  resumed  at  the 
Flux  mine. 

Chloride  —  The  Dardanelles  Mining 
Co.  shipped  its  eighth  car  of  high- 
grade  silver  ore  March  19.  The  north 
and  south  drifts  are  advancing  stead- 
ily and  both  are  opening  up  promising 
ore. 

The  White  Hills  property,  twenty 
miles  northwest  of  Chloride,  has  been 
taken  over  by  Senator  Keller  and  as- 
sociates. The  first  work  is  being  done 
by  lessees,  of  which  three  groups  are 
working. 

Globe — Something  of  a  rush  is  ex- 
pected April  1.5  into  the  Apache  reser- 
vation, east  and  north  of  Globe,  that 
date  having  been  set  by  the  Indian  Bu- 
reau for  the  opening  for  location  of  a 
number  of  known  deposits  of  asbestos. 
The  Indian  agent  has  issued  warning 
that  any  persons  who  try  to  evade  the 
terms  of  the  opening  notice  will  be 
dealt  with  severely  and  will  be  con- 
sidered as  trespassers. 

COLORADO 

Sunnyside  M.  &  M.  Co.  Cuts  Prom-sing 
Vein  Below  200  Level 

Eureka — In  sinking  the  Washington 
shaft  of  the  Sunnyside  Mining  &  Mill- 
ing Co.  a  promising  vein  of  lead,  zinc 
and  copper  ore  has  been  opened  below 
the  200  level.  A  crosscut  indicates  a 
width  of  over  40  ft.  and  assays  run  up 
to  $100  a  ton.  Contracts  have  been 
let  for  700  ft.  of  drifting  on  the  vein 
and  a  500-ft.  tunnel  into  the  Brennem 
claim  which  adjoins  the  Washington. 
The  Washington  shaft  will  be  sunk  an- 
other 100  ft.  The  new  vein  is  in  virgin 
ground  and  is  considered  very  encour- 
aging. The  company  is  laying  plans 
for  resumption  of  active  mining  oper- 
ations on  a  larger  scale. 

Denver  —  The  Colorado  Fuel  &  Iron 
Co.  at  its  annual  meeting  of  stockhold- 
ers elected  the  following:  J.  F.  Welborn, 
Denver,  president;  S.  J.  Murphy,  New 
York,  vice-president;  Fred  Farrar,  Den- 
ver, general  counsel  and  executive  as- 
sistant to  the  president;  Wendell  Ste- 
phens, Denver,  attorney;  S.  G.  Pier- 
son,  Denver,  vice-president  and  treas- 
urer; A.  H.  Lichty,  Denver,  vice-presi- 
dent in  charge  of  industrial  relations; 
E.  S.  Cowdrick,  Denver,  assistant  to 
vice-president;  E.  H.  Weitzel,  Pueblo, 
general   manager. 

NEVADA 
Ore  Shm>t   Reccnlly  Cm  on   I.OOO  Level 
of  Tonopiih   Divide  I<erom(>s  Low 
Grade 
Tonopnh— The    gross    value   of   gold 
and    silver    bullion    shipped    from    the 
mills    of    this    <listrict.    and    represent- 
ing   results   of   two    weeks'   operations, 
totaled    about    $:i00,000.      The    McCane 
shaft    of    the    Tonopah    Extension    has 
reache<l  a  depth  of  \fiM  ft.,  good  prog- 
ress  being   made.     On    the    1,881    level 
from    the    Victor    .shaft,    which    is    the 


deepest  working  in  the  Tonopah  dis- 
trict, three  faces  are  being  pushed,  all 
of  which  are  in  Extension  breccia, 
which  is  the  ore-bearing  formation  in 
this  portion  of  the  district.  In  the 
West  End  mine  development  has  been 
started  from  the  960  level  of  the  West 
End  shaft  and  from  the  1,100  level  of 
the  Ohio  shaft.  Both  workings  are  in 
favorable  formation. 

Divide — In  the  Tonopah-Divide  mine 
some  encouraging  but  erratic  values 
have  been  cut  in  the  southeast  drift 
on  the  800  level.  On  the  1,000  level 
the  oreshoot  entered  about  three  weeks 
ago  has  become  low  grade.  Crosscut- 
ting  and  drifting  is  being  done  to 
prospect  the  vein  thoroughly,  experience 
on  the  upper  levels  having  proved  that 
parallel  lenses  of  ore  can  occur  where 
the  vein  is  wide,  and  conditions  are 
favorable  on  this  level,  as  the  vein  is 
very  wide.  The  ore  on  this  level  was 
sulphide  in  character  but  not  so  hard 
and  siliceous  as  on  the  level  above. 

The  Tonopah  Dividend  is  crosscut- 
ting  to  the  vein  on  the  200  level  and 
drifting  on  the  400  level.  This  is  the 
same  vein  that  the  Divide  Extension  is 
working  on,  and  in  which  this  com- 
pany has  proved  one  oreshoot  to  have 
a  length  of  at  least  150  ft.  and  to  con- 
tain high-grade  ore,  assays  up  to  $1,000 
across  a  width  of  4  ft.  having  been  ob- 
tained. 

Tule  Canyon— The  Silver  Hills  Min- 
ing Co.  reports  that  the  oreshoot  re- 
cently cut  in  the  drift  on  the  200  level 
is  holding  out  well,  the  face  of  the 
drift  now  showing  5  ft.  of  $80  ore,  with 
face  samples  at  least  as  good  for  sev- 
eral days.  The  face  is  approaching  the 
projected  position  of  rich  orebodies 
which  were  formerly  worked  on  the 
upper  levels. 

Spanish  Belt— The  50-ton  plant  of  the 
Consolidated  Spanish  Belt  Mining  Co. 
is  to  be  completed  in  the  near  future. 
This  mine  has  been  under  development 
for  several  years  by  this  company  and 
there  is  a  considerable  tonnage  of  mill- 
ing ore  in  sight,  with  some  narrow 
veins  of  high-grade  assaying  up  to 
$500  per  ton,  which  have  recently  been 
discovered   in   virgin   ground. 

Pioneer — The  Mayflower  mill  is  oper- 
ating successfully  on  limited  tonnage 
which  will  soon  be  increased  to  about 
30  tons  per  day.  The  grade  of  ore  is 
about  $15  per  ton  and  the  extraction 
about  70  per  cent  by  amalgamation  and 
concentration. 

Pioche  —  Ore  shipments  from  the 
Pioche  district  for  the  week  ended 
March  24  totaled  1^220  tons.  Shippers 
were:  Virginia  Louise,  805  tons;  Bris- 
tol, .320,  and  Black  Metals,  96. 

Operations  at  the  Prince  Consoli- 
dated mine  are  piiiceeding  satisfac- 
torily and  shaft  sinking  has  been 
started.  A  Snow  horizontal  duplex  sta- 
tion pump,  having  n  capacity  of  175 
gallons  per  minute,  is  lioing  i^'-t.illed  in 
No.  2  pump  station.  Within  .'ixty  day.s 
the  lower  prov,i>  ore  be<ls  -'.niM  be 
reached  and  llio  long  doferi.i  expoc- 
tntions  of  th^'  I'rinco  Consoliil:ited  may 
be  realized. 
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Silver  Horn — The  Silver  Dale  Mining 
Co.,  which  is  operating  and  mining 
high-grade  silver  ore,  recently  cut  ore 
running  over  400  oz.  per  ton.  Mate- 
rial and  supplies  for  the  neve  Silver 
Dale  camp  are  being  freighted  to 
Silver  Horn  as  fast  as  teams  and  rail- 
road can  get  them  there. 

The  Silver  Horn  company  has  in- 
creased its  working  force  by  five  men 
and  is  again  building  additional  bunk 
houses.  This  company  reports  that  it 
will  soon  put  on  more  men  and  work 
a  second  shift.  The  company's  mine 
development  program  entails  some 
deeper  development,  and  the  present 
work  will  open  up  the  vein  at  a  depth 
of  about  150  ft. 

The  townsite  of  Silver  Horn  has 
been  established  on  patented  ground 
joining  the  Silver  Horn  Mining  Co.'s 
property,  and  recently  a  number  of 
lots  have  changed  hands.  Arrange- 
ments have  been  made  with  the  Silver 
Horn  company  whereby  water  will  be 
supplied  to  the  new  town. 

CALIFORNIA 

Nevada  Progressive  Plans  To  Build  150- 
Ton  Cyanide  Mill — Central  Eureka 
To  Install   Hoist  and  Steel 
Headframe 

San  Francisco — F.  B.  Farish,  Edwin 
Higgins  and  Roy  H.  Elliott,  of  the 
Metals  Exploration  Co.,  recently  visited 
Grass  Valley  to  inspect  operations  at 
the  Idaho  Maryland,  which  has  been 
reopened  under  the  superintendence  of 
John  A.  Fulton. 

D.  C.  Jackling  and  others  interested 
have  recently  visited  the  Bully  Hill 
mines  at  Winthrop,  Shasta  County, 
where  a  metallurgical  plant  for  treat- 
ing zinc  ore.s  is  being  installed  by  the 
Shasta  Zinc  &  Copper  Co. 

Sweetwater — The  Nevada  Progres- 
sive Gold  Mining  Co.,  owned  by  Chi- 
cago interests,  is  planning  to  construct 
a  i.50-ton  cyanide  mill  at  the  Silverado 
and  Kentucky  mines.  The  Bodie  power 
plant  on  Green  Creek  has  been  acquired 
anri  a  twenty-five-mile  power  line  is  to 
be   constructed   to   the   Silverado    mine. 

Kennett — The  Mammoth  copper  mine 
has  closed  dov^m  indefinitely. 

Sutter  Creek — Plans  for  installing  a 
hoist  and  steel  headframe  are  under 
consideration  by  the  Central  Eureka 
Mining  Co.  to  replace  the  present 
equipment.  The  shaft  will  be  straight- 
ened and  repaired  so  that  larger  skips 
can  be  used.  Good  headway  in  diamond 
drilling  is  reported  from  the  Old 
Eureka. 

JackHon — Unwaterintc  operations  are 
still  in  progress  at  both  the  Argonaut 
and  Kennedy  mines. 

Brownx  Valley — Seattle  interests  are 
said  to  have  taken  an  option  on  the  old 
Smethhurst  mine  In  Yuba  County  and 
are  plannintr  to  reopen  it. 

PJacerville — The  Ciril  Mining  Co.  has 
purchased  a  mill  compres.Mor  and  ac- 
cessory equipment,  and  it  is  said  that 
construction  will  begin  at  once.  Lode 
properties  in  the  Spanish  Dry  Diggings 
near  Greenwood  are  being  developed. 


IDAHO 

Coeur  d'AIene  District 

Extension  of  Success  Vein  Found — Rich 
Ore  Shoot  Cut  in  Alhambra 

Wallace — The  western  extension  of 
Success  vein  has  been  found  on  adjoin- 
ing ground  by  the  Belle  of  the  West 
Mining  Co.,  of  which  George  R.  Trask, 
mining  engineer,  is  president  and  man- 
ager. The  vein  is  20  ft.  wide  and  along 
the  hanging  wall  there  is  5  ft.  showing 
stringers  and  bunches  of  lead-silver  ore 
with  considerable  chalcopyrite.  There 
is  a  good  showing  of  ore  in  the  upper 
tunnel  about  150  ft.  east  and  commer- 
cial ore  is  looked  for  when  the  drift 
reaches  a  point  under  it.  The  company 
is  being  financed  by  certain  New  York 
interests. 

A  letter  from  Donald  A.  Callahan, 
president  of  the  Chicago-Boston  Min- 
ing Co.,  to  the  stockholders,  explaining 
the  necessity  for  the  recent  assessment 
of  2c.  per  share,  says  that  when  the 
Interstate-Callahan,  now  the  Callahan 
Zinc-Lead  Co.,  took  over  control  of  the 
Chicago-Boston  the  first-named  com- 
pany loaned  the  latter  $100,000  for  de- 
velopment purposes.  This  fund  has  now 
been  exhausted  and  the  Callahan  com- 
pany is  not  in  position  to  make  fur- 
ther advances.  Therefore,  Mr.  Calla- 
han says,  it  became  necessary  to  levy 
an  assessment  to  provide  funds  for 
further  development.  Of  the  sum 
loaned  by  the  Callahan  company  $25,- 
000  was  paid  for  two  additional  claims, 
$3,336  was  advanced  to  the  Kill  Buck 
Mining  Co.,  and  $68,935  expended  in 
construction,  equipment  and  develop- 
ment work.  A  report  from  C.  W.  New- 
ton, mine  manager,  says  that  good 
bodies  of  lead-silver  ore  have  been 
opened  on  the  100  and  200  shaft  levels, 
and  that  on  the  400,  the  next  level,  the 
vein  is  "from  10  to  15  ft.  in  width, 
well  defined,  showing  seams  of  ore  run- 
ning high  in  silver,  and  in  places  widen- 
ing to  2  ft.  of  high-grade  milling  ore." 

Kellogg — An  important  strike  is  re- 
ported on  the  Alhambra,  which  is  being 
developed  by  the  Bunker  Hill  &  Sulli- 
van company.  The  property  is  situated 
at  the  head  of  Elk  Creek  and  joins  the 
Bunker  Hill  group  on  the  east.  It  is 
stated  that  a  crosscut  has  intersected 
an  ore  shoot  4  ft.  wide,  carrying  lead- 
silver  and  gray  copper  and  running 
high  in  silver.  The  ore  shoot  had  been 
located   by   diamond   drilling. 

SOUTH  DAKOTA 

Eagle    Bird    Slarts    l,r.OO-Ft.    Tunnel— 

Home.stakc  Completes   Installing 

Ellison  Hoist 

Dead  wood — The  Eagle  Bird  Mining 
Co.  has  let  a  contract  for  driving  a 
l,500-ft.  tunnel  and  the  work  has  been 
started.  The  power  line  has  been  ex- 
tended from  the  Two  Johns  mine,  14 
miles  away,  and  an  Ingorsoll-Rand 
compressor  installed.  The  property  is 
situated  on  Squaw  Creek  below  the 
Trojan  mill  and  the  present  work  is 
the  start  of  active  development  of  thi.s 
ground.  The  tunnel  will  be  driven  on 
creek  level  and  will  give  a  depth  of  400 


ft.  from   the  outcrop  of  the  ore  at  the 
surface. 

Lead  —  Installation  of  the  electric 
hoist  at  the  Ellison  shaft  is  about  com- 
pleted. Excavations  for  skip  pockets 
and  underground  crushers  are  now 
being  made  and  the  new  equipment  will 
be  in  use  some  time  this  year.  The 
crusher  stations  and  loading  pockets 
will  be  below  the  800,  1,400  and  2,000 
levels  and  the  ore  will  be  broken  to 
about  4J-in.  size  before  it  is  delivered 
to  the  skips.  The  arrangement  for 
loading  skips  will  be  the  same  as  that 
now  in  use  at  the  B  &  M  shaft.  Seven- 
ton  skips  will  be  used  and  the  new  hoist 
will  have  a  capacity  of  4,000  tons  in 
fifteen  hours  from  a  depth  of  2,300  ft. 


Chronology  of  Mining 
March,  1921 

March  1  —  Consolidated  Mayflower 
mill  at  Pioneer,  Nev.,  resumed  opera- 
tions.— Davidson  Consolidated  mine. 
Porcupine,  Ont.,  reopened. 

March  2 — Black  Lake  Asbestos  & 
Chrome  Co.,  Ltd.,  passed  under  control 
of  J.  A.  Jacobs,  Montreal. 

March  3 — All  explosives  licenses  can- 
celled by  Federal  government  and  a 
new  act  superseded  war-time  regula- 
tions. 

March  6 — San  Rafael  mill  at  Pachuca, 
Hidalgo,   Mexico,   burned  down. 

March  15— A.  S.  &  R.  smelter  at 
Murray,  Utah,  and  U.  S.  Smelting,  Re- 
fining &  Mining  Co.'s  plant  at  Midvale 
reduced  day  wages  25c.  for  unskilled 
and  50c.  for  skilled  labor. 

March  20 — Howe  Sound  Mining  & 
Milling  Co.'s  plant  at  Britannia  Beach. 
B.  C,  burned  down. — Hercules  and 
Tamarack  &  Custer  mines  in  Idaho 
closed   down. 

March  21— Union  Sulphur  Co.  filed 
suit  against  Texas  Gulf  Sulphur  Co.  for 
$6,678  000,  alleging  illegal  extraction  of 
sulphur  from  its  holdings  by  defend- 
ant. 

March  23 — Thomas  Park  brought  suit 
for  $1,250,000  against  Richard  V.  Dey, 
of  San  Francisco,  in  Supreme  Court  at 
New  York,  the  purchase  of  Grand  Reef 
Minos,  in  Graham  County,  Ariz.,  being 
involved. 

March  2fi — William  H.  Taft  consented 
to  conduct  investigation  into  affairs  of 
American  Smelting  &  Refining  Co.  upon 
invitation  by  company  management,  as 
result  of  charges  made  by  Karl  Eilers. 

March  28 — United  Eastern  Mining 
Co.,  of  Oatman,  Ariz.,  given  decision 
in  apex  suit  brought  against  it  by  Tom 
Reed  Gold  Mines  Co.— North  Butte 
Mining  Co.,  Butte,  Mont.,  suspended 
production. 

March  29 — Anaconda,  Utah,  Ray  Con- 
soli<lated,  Chino  and  Nevada  Consoli- 
dated annoimced  immediate  and  com- 
pl('t<'  shul<l()vvii  for  indefinite  period. 
Old  Dominion  and  Burro  Mountain 
Branch  of  Phelps  Dodge  Corporation 
had  previously  taken  similar  action. 

March  .11 — Magma  Copper  Co.,  Supe- 
rior,  Ariz.,   closed  down. 
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Daily  Prices  of  Metals 

Copper.  N.T.. 

Tin                                                Lead 

Zinc 

March 

Electrolytic 

99  Per  Coit 

Straits 

N.  T. 

St.  L. 

St.  L. 

31 

12.50 

27.75 

29.00 

4.25@4.40 

4.25 

4.65 

Apr.  1 

12.50 

27.75       1        29.00 

4.25@4.35 

4.25 

4.65 

2 

12.50 

27.75 

29.00 

4.25@4.35 

4.25 

4.65 

4 

12.50 

27.50 

28.75 

4.25@4.35 

4.25 

4.65 

5 

12.50 

27.50 

28.75 

4.25@4.35 

4.25 

4.65 

6 

12.50 

2S.00 

29.50         4.25@4.35 

4  25 

4  65 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered" : 
12.75c.   for  the  week. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
Bie  best  of  our  Judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  redviced  to  the  basis  of  New  York,  cash,  except  where  St,  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  reflnery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.      Cathodes  are  sold  at  a  discount  of  0.125c.   per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Match 

Copper 

Tin 

Zinc 

Standard              |„,_,_ 

Spot               3  H 

lyUc 

Spot      1       3  M 

Spot 

3  M 

Spot          3  X 

31 
.\pr.  1 

6 

70 
69 

68' 
68} 
68} 

69} 
68f 

67} 

68 

68} 

72} 
72} 

72} 
71} 
71} 

158}         162 
157}         160} 

isi'          157' 
152}         156i 
154}         157} 

20 
19} 

191 
19} 
20 

201 
20} 

i9} 

m 

201 

24}     ,     25} 
24}     '     25} 

24'      !     25} 
24}         25} 
24}         241 

The  above  table  ^ves  the  closing  quotations  on  the  London  Metal  Exchange.     All 
»«    In   nound.q   sterlin&r  ner  ton   of    2.240   Ih 


prices  In  pounds  sterhng  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 


Silver 

SUver 

Mar. 

Sterling 
Bxchanre 

New  York. 

Domestic 

Origin 

New  York. 
Forelcn 
Oririn 

London 

Apr. 

Slerlinif      n^^  to,^ 
Bxcbanre      SomeaUc 
Oridn 

New  York. 
Foreign       London 
Origin 

31 
Apr.  1 

391} 

391 

390} 

99} 
99} 
99} 

57} 
56* 
561 

33* 

32} 

32} 

4 

5 

6 

390            99} 
390            99} 
3')  I             99} 

57                33} 

56}          33 

57|           33J 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  silver,  926  fine. 


Metal  Markets 

New  Viirk.  .\pril  6,  1921 
Conditions  have  been  very  dull  indeed 
during  the  last  week,  and  prices  are 
substantially  unchantted.  The  under- 
tone is  (irm.  despite  niencer  sales.  Cur- 
tailments continue,  and  it  is  understood 
that  the  Broken  HilLs  works,  in  Aus- 
tralia, will  close  down  entirely  until 
more  prosperous  times. 

Tran.satlantic  freJKht  rates  have  been 
raised  considerably.  The  French  line 
was  l«r>fely  responsible  for  the  recent 
cut,  and  at  one  time  rates  as  low  as  $M 
per  lontt  ton  were  quoted  from  n.'illi- 
more.  This  line  has  now  joined  the 
Conference,  however,  and  will  hereafter 
abide  by  the  rates  set  by  that  body. 
Trom   New   York  to  Cermany   the  new 


rate  is  $8.80  per  lonp  ton;  to  French, 
Dutch,  and  Belgian  ports,  $8;  and  to 
F^niilish  ports,  $11,  as  before. 

Copper 

Producers  did  a  fairly  satisfactory 
business  in  the  closinir  days  of  last  week 
at  l^.TSc.  delivered,  for  .April  shipment. 
Since  Monday,  however,  the  demand  has 
died  away,  and  only  a  few  small  do- 
mestic sales  are  reported.  Several 
si'llers  are  willing  to  accept  I'J.T.'Vc.  for 
April  or  May,  and  even  sliv;htly  under 
this  liifuro  has  been  rumored.  The 
larKe  producers  as  a  rule  clin>:  to  the 
I.'li-,  price  set  some  time  ago.  Copper 
for  .June  could  probably  be  obtained  for 
iL'.XT.'ic.  and  for  .Tuly  at  l.'lc,  but  pro- 
ducers are  not  anxious  to  go  so  far  into 
the  future. 


Monthly  Average  Prices  for  March 

Copper: 

New  York  Electrolytic 11.976 

London  Standard   67.565 

London  Electrolytic 71.190 

Lead: 

New  York 4.084 

St.  Louis 4.000 

London    18.911 

Silver: 

New  York,  foreign 56.023 

New  York,  domestic 99.500 

London    32.479 

Sterling  Exchange 389.806 

Zinc: 

St.  Louis 4.737 

London    25.077 

Tin: 

99  per  cent 27.296 

Straits     28.806 

London    156.024 

Antimony   5.282 

Quicksilver     46.796 

Platinum     72.463 

Demand  from  Europe,  chiefly  by  Ger- 
many and  France,  continued  fairly  good 
throughout  the  week,  practically  all  of 
the  business  being  done  through  the 
Copper  Export  Association  at  the  re- 
ported price  of  12.75c.,  c.i.f. 

Lead 

On  Thursday,  March  31.  the  Amer- 
ican Smelting  &  Refining  Co.  increased 
its  price  of  lead.  New  York  and  St. 
Louis,  from  4.10c.  to  4.25c.  This  was 
more  nearly  in  accord  with  the  outside 
market. 

The  situation  in  lead  has  been  rather 
peculiar.  One  producin.g  interest  has 
been  willing  to  sell  for  April,  and  in 
some  cases  even  for  early  May,  at  4.26c. 
New  York,  whereas  other  producers  and 
agencies  have  been  quoting  4.375@ 
4.50c.,  and  even  up  to  4.(')25c.  Some 
business  was  done  as  high  as  4.35c.,  but 
those  who  were  asking  the  hi.gher 
figures  sold  practically  nothing  except 
small  lots  to  those  who  were  out  of 
touch  with  conditions.  A  large  tonnage 
for  these  times,  however,  was  sold  at 
4.25c.  .\n  encouraging  feature  is  that 
the  demand  was  well  distributed  among 
the  various  classes  of  consumers.  The 
premium  on  chemical  lead  is  decreasing, 
not  more  than  15  points  now  being 
asked  by  any  producer.  Demand  is 
slack  Lead  for  future  delivery  is 
scarce  and  would  be  dilTicult  to  obtain 
under   4. 40 (jV 4. .50c. 

Zinc 

The  market  remains  unchanged  at 
4.65c.,  St.  Louis.  Producers  generally 
report  a  lack  of  interest  in  the  trade, 
and  sales  are  confined  t"  small  lots, 
mainly  for  niilv:ini7,ing  puip.'-.s  Br.'iss 
manufactun'r,-.  :ire  almost  nilii.'ly  out 
of  the  market,  as  much  scv;ip  mat  'rial 
suitable    for    their    purposes    continues 
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to  be  offered.  Brass  Special  was  sold 
last  week  in  small  amounts,  a  few  car- 
load lots,  at  4.75c.,  East  St.  Louis. 
High-grade  zinc  can  be  obtained  for  7c., 
but  this  price  has  been  shaded.  Zinc 
producers  are  relying  strongly  upon 
the  early  passage  of  a  higher  tariff  to 
help  them  out  of  their  difficulties. 

Tin 

Tin  has  been  as  inactive  as  usual, 
though  a  little  spurt  took  place  yester- 
day afternoon.  Electrolytic  sales  have 
been  small,  at  about  the  same  price  as 
Straits. 

Straits  tin  for  future  delivery:  March 
31st,  29@29.50c.;  April  1st,  29@29.50c; 
2d,  29@29.50c.;  4th,  29@29.25c.;  5th, 
28.75@29c.;  6th,  29.25@29.75c. 

Arrivals  of  tin,  in  long  tons:  March 
28th,  China,  5;  29th,  Singapore,  25. 
Total  for  March,  1,613. 

Silver 

The  silver  market  has  continued  dull, 
with  lower  tendency  in  London.  There 
has  been  no  China  demand,  and  Indian 
.  orders  are  the  only  support  of  the  mar- 
ket. Demand  for  domestic  consumption 
continues  limited.  Foreign  supplies, 
however,  are  small,  owing  to  curtail- 
ment of  production  by  closing  down  of 
mines  in  Mexico  and  Canada. 

Mexican  Dollars — March  31st,  433; 
April  1st,  43;  2d,  43;  4th,  43g;  5th, 
431;  6th,  44J. 

Gold 

Gold  in  London:  March  31st,  104s. 
9d.;  April  1st,  104s.  lOd.;  4th,  105s.; 
5th,  105s.  5d.;  6th,  104s.  lid. 

Gold  is  pouring  into  the  United 
States  from  all  over  the  world,  and  it  is 
estimated  that  $150,000,000  has  been 
received  so  far  this  year.  The  Federal 
Reserve  Board  states  that  approxi- 
mately $53,000,000  has  come  from  Eng- 
land; $44,000,000  from  France;  $22,- 
000,000  from  Asia;  $10,000,000  from 
Canada;  $8,000,000  from  Sweden; 
$5,000,000  from  The  Netherlands;  and 
$5,000,000  from  South  America.  The 
only  considerable  export  of  gold  has 
been  $3,000,000  to  Cuba. 

Foreign  Exchange 

On  Tuesday,  April  5,  fi-ancs  were 
7.025c.;  lire,  4.17c.;  and  marks,  1.63c. 
New  York  funds  in  Montreal  have  de- 
clined considerably,  and  were  quoted  at 
Hi  per  cent  premium. 

Other  Metals 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market,  22@23c. 
per  lb.;  22ic.  for  imports,  duty  paid. 

Antimony  —  Chinese  and  Japanese 
brands,  5i@5.H'.;  market  dull.  W.C.C. 
brand,  5ii@6c.  per  lb.  Cookson's  "C" 
jfrade,  spot,  9gc.  Chinese  needle  anti- 
mony, lump,  nominal  at  4Jc.  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  nominal  at  6@6ic.  per  lb. 
Demand  light,  with  heavy  supplies 
available. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  SbiO.,  whole- 
Bale  lots,  6J(ffi7c. 

Bismuth— $l.r,0@$1.65  per  lb.,  500- 
.'b.  lots. 


Cadmium— Nominal,  $1@$1.10  per  lb., 
in  1,000-lb.  lots.  Price  reduced  as  a 
reflection  of  London  drop.  Smaller 
quantities,  $1.10@$1.25  per  lb. 

Cobalt— Metal,  $4  per  lb.;  black 
oxide,  $3@$3.10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium— Nominal,  $250@$300  per  oz. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
»nd  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium— Open  market,  $70@$80  per 
troy  oz. 

Palladium— $65@$70  per  oz. 

Platinum — $72@$74  per  oz.  Market 
a  little  softer. 

Quicksilver— Nominally,  $45@$47  per 
75-lb.  flask.  San  Francisco  wires,  $45.50. 

'Rhodium— $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal — Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CriOa  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  45@50c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton.  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  511  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51J  per 
cent  iron,  $6.55. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore — 30c.  per  unit,  sea- 
port; chemical  ore  (MnO^O  $60  per 
gross  ton,  lump;  $70@$75  per  net  ton, 
powdered.     Market  dull. 

Molybdenum  Ore — 85  per  cent  MoSa, 
55@60c.  per  lb.  of  contained  sulphide, 
New  York. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiOj,  lj@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOi,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WO,  and  over,  per  unit 
of  WOn,  $3@$3.25,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining li  per  cent  U>0«  and  5  per  cent 
V,0.  sells  for  $1.50  per  lb.  of  U.O,  and 
75c.  per  lb.  of  V,0.;  ore  containing  2 


per  cent  UjOj  and  5  per  cent  VjO.  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  UjO.  and  VjOi  content  com- 
mands   proportionately    higher   prices. 

Vanadium  Ore- $1.50  per  lb.  of  V,0. 
(guaranteed  minimum  of  18  per  cent 
V;0.),  New  York. 

'Zircon— Washed,  iron  free,  3c.  per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  Quoted  at  $1.15 
per  lb.   in   ton   lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  April  2 — Zinc  blende,  per 
ton,  high,  $24.90;  basis  60  per  cent  zinc, 
premium,  $22..50;  Prime  Western,  $22.- 
50;  fines  and  slimes,  $21@$18.  Average 
settling  price,  all  grades  of  zinc,  $23.83. 

Lead,  high,  $44.10;  basis  80  per  cent 
lead,  $42.50;  average  settling  price,  all 
grades  of  lead,  $42.68  per  ton. 

Shipments  for  the  week:  Blende, 
6,572;  lead,  1,340  tons.  Value,  all  ores 
the  week,  $189,990. 

Though  there  is  an  unusually  large 
reserve  stock  of  zinc  ores  in  bins 
throughout  the  district,  buyers  can  se- 
cure but  a  limited  tonnage  of  current 
offerings,  the  owners  of  reserve  ore  ap- 
parently being  able  to  hold  it  indefi- 
nitely. The  purchase  this  week  was 
around  2,500  tons  less  than  the  output, 
yet  most  buyers  were  short  on  orders 
at  the  week-end.  An  advance  of  $2.50 
per  ton  for  lead  was  made  this  week  to 
encourage  an  increased  production. 

Platteville,  Wis.,  April  2 — No  mar- 
ket for  zinc  or  lead.  Shipments  for 
the  week:  Blende,  7,450  tons.  Ship- 
ments for  the  year:  Blende,  10,315; 
lead,  5,550  tons.  Shipped  during  the 
week  to  separator  plants,  576  tons 
blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60@ 
$75;  cement  stock,  $17.50@$30;  floats, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Baryte.s — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off -color)  $22@$26  in  bags, 
carload  lots;  all  f.o.b.  South  Carolina 
points.  Foreign  barytes,  prime  white 
material,  $25  per  net  ton  f.o.b.  Atlantic 
seaports.  Western  grades  are  $24.50. 
Crude  quoted  $7  per  lonp  ton,  f.o.b. 
Cartersville,  (ia.   Small  lots  as  low  as  $5. 

Chalk — English,  extra  light,  5@5ic. 
Domestic  light,  4J@5c.;  heavy,  4@4ic. 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $8® 
$10;  washed,  $10@$12;  powdered,  $15@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $15@ 
$20,  f.o.b.  Virginia  points.  Domestic 
lump,  $10@$20;  powdered.  $25@$30; 
imported  lump,  $15@$25,  f.o.b.  Ameri- 
can ports;  powdered,  $35@$45,  f.o.b. 
New   York. 
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Feldspar — Crude,  $8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro 
lina  points;  $7.50(S)$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20  per  ton,  f.o.b. 
Illinois  mines,  and  $20,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
ical or  enameling  purposes,  $60;  lump, 
$17.50,  f.o.b.  Heathden,  N.  M.  In  Canada 
85  per  cent  calcium  fluoride  sells  for  $20 
per  ton,  f.o.b.  Madoc;  output  limited. 
Canadian  price  generally  $18  (Canadian 
currency)  per  ton,  f.o.b.  mines. 

Fuller's  Earth — $16  per  ton,  carload 
lots,  f.o.b.  mines.  California  grades, 
Floridon,  $43  per  ton;  Medina,  $39. 
Local  grades,  $15@$25,  f.o.b.  mines. 
Large  oil  companies  use  Floridon  grade. 
Graphite — Ceylon  lump,  first  quality, 
8@9c.  per  lb.;  chip,  7c.;  dust,  5Jc.  No. 
1  flake,  7c.;  high-grade  amorphous 
crude,  3c. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bb!., 
•longside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 
Kaolin — See  China  Clay. 
Limestone — Crushed,  New  York  State 
shipping  points,  3  in.  size,  $1.40@$2 
per  net  ton;  IJ  in.,  $1.50@$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite.  Calcined  —  High  -  grade 
caustic  calcined,  lump  form,  $30@$35 
per  ton,  carload  lots,  f.o.b.  California 
points.  In  Chicago  district,  $57.70; 
Atlantic   seaboard,   $60. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $68@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
itaincd,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
14;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
>6.60.  Clear  block:  No.  6,  60c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2. 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90(o)$160  per  ton  (depending  upon 
quantity);  all  f.o.b.  New  York. 

'.Monazife  —  Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

I'hoNphnIr  JJock— Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos- 
rhnl<".  $12.50;  75  per  cent,  $11.60;  75(?i) 
74  p.T  cent,  $11;  70  per  cent.  $7.35;  68 
per  rent,  $6.85;  68(?i)6(!  per  c-nt,  $r,.t;<). 

Piimirc  Stone — Imported,  lump,  4(a) 
60c.  per  lb.;  domestic  lump,  6c.; 
({round.  4(ffl7c.,  nil  f.o.b.   New  York. 

Pyrite.H — Spnninh  fines,  per  unit,  16c.. 
•■■"•f.    Atlantic    seaport;    furnace    .tizo. 


16^c.;  Spanish  lump,  14@15c.;  domestic 
fines,  f.o.b.  mines,  Georgia,  12  @  14c. 
Quartz — (Acid  tower)  fist  to  head, 
$10;  IJ  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sulphur — $18  per  ton  for  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc — Paper  making,  $11@$20  per 
ton;  roofing  grades,  $8.50@$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10@$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars.  Imported, 
$35@$40;   Canadian,  $20@$40  per  ton. 


Mineral  Products 

Arsenic  —  White  arsenic,  8@9c.  per 
lb.   in  carload  lots. 

Sodium  Nitrate  —  $2.60  @  $2.75  per 
cwt.  ex  vessel,  Atlantic  ports.  Market 
quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $32@$33  per  ton. 
New  York. 

Potassium  Sulphate — Domestic,  $215 
@$220  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 


Nickel  Silver  —  33Jc.  per  lb.  for  18 
per  cent  nickel. 

Yellow      Metal  —  Dimension     sheet* 

18ic.;  sheathing,  174c.;  rods,  i  to  3  in., 
15|c. 

Zinc  SheeU— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 40@45  per  cent 
Cr^Oj,  $45@$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $80  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $85;  splits,  soaps,  $100. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55@$60  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $45® 
$50. 

Magnesite  Brick— 9-in.  straights,  $90 
@$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick — 9-in.,  per  1,000:  $45@ 
$55  in  carload  lots,  f.o.b.  shipping 
points. 
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Ferro  Alloys 

Ferrot  Itanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferroccrium — Per  lb.,  $12(a)$15. 
Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  16(a>17c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $90@$95,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $90@$95, 
c.i.f.  Atlantic  seaports.  Spiegeleisen, 
18@20  per  cent.  $32,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.50  per  lb.  of 
contained  metal,  f.o.b.  works. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $50@$55; 
50  per  cent,  $85@$90;  75  per  cent, 
$I45@$150. 

Ferrotungsten — Domestic,  70  to  80 
|ir  cent  W,  54^58c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
.'lOc.  duty  paid  f.o.b.   Atlantic   ports. 

Ferro-urnnium — 35  to  60  per  cent  U, 
$i'i  yi'T  II).  of  U  contained,  f.o.b.  works. 
Frrrovanadium — Basis  30  to  40  per 
rent,  $5  per  lb.  of  V  contained,  plus 
75c  (ffl$2  ditTorential.'i  and  according  to 
silicon  content,   f.o.b.  works. 

Metal  Products 

Copper  Sheetj) — Current  New  York 
list  price,  2O(n^204c.  p.r  lb.;  wire,  15c. 

Lend  Sheets— Full  lead  sheets.  7|c.; 
cut  lead  sheets,  Tic.  in  quantity,  mill 
lots. 


The  Iron  Trade 

Pittsburgh,  April  5,  1921 

Demand  for  steel  products  is  more 
widespread,  but  the  tonnages  called  for 
are  small,  most  of  the  business  being 
in    single   carload    lots. 

Production  by  the  Steel  Corporation 
has  been  holding  up  lately  better  than 
was  expected,  after  the  sharp  decline 
from  the  middle  of  January  to  the 
forepart  of  March.  The  Corporation's 
ingot  production  last  week  was  45  per 
cent  of  canacity.  Independent  produc- 
tion is  still  estimated  at  about  20  per 
cent,  but  there  are  many  changes  at 
individual   plants. 

Bars,  shapes,  and  plates  have  been 
unchanged  in  the  independent  market 
for  several  weeks,  at  2c.  for  bars  and 
2.10c.  for  shapes  and  plates,  for  the 
usual  run  of  orders.  Sheets  arc  lower 
this  week,  at  3.75c.  for  black  and  4.8nc. 
for  galvanized,  in  carloads  with 
desirable  specifications,  or  $2  a  ton 
decline  in  black  and  $3  or  $4  in 
galvanized  in  a  week  or  ten  davs. 
The  Steel  Corporation  maintains  its 
prices,  and  trade  is  so  dull  that  there 
is  only  mild  interest  in  the  question 
when  and  by  how  much  the  Coroo>-,^ti,-,n 
will  reduce  its  nuotation.*.  which  are 
still  those  of  th.-  Industrial  Board 
.schedule  of  March  21.  1019. 

Pig  Iron — The  market  remains  i 
live,   and    is   quotable   at   $25    for 
semer.  malloible.  and  foundry,  and 
for   basic,    at    Valley    furnaces.     W 
Snyder  &  Co.'s  computed  ;i' c- .ifi's 
March  are  $26.20  for  In'ss.i  ,.  •  .1,1,1  ; 
60  for  basic,  .nt   Valley  fmn.i.  rs. 
average  quotMfion  on  foun.Iv  iron 
$26.89.   Vallrv 
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Coke 


CnnnelUville — Furnace,   $4.75@$6.25; 
foundry.  $5.60@$6.B0. 
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Company  Reports 


Eagle  &  Blue  Bell  Mining  Co. 
Increases  Net  Gain 

Lead;  Utah 

The  annual  report  of  operation  of  the  Eagle  &  Blue  Bell 
Mining  Co.  for  1920  states  that  mining  operations  show  a 
net  gain  of  $254,872.23,  and,  with  interest  of  $10,236.69 
received,  make  a  total  net  gain  of  §265,108.92,  an  increase 
of  $162,583.97  over  the  previous  year.  Production  amounted 
to  3,178.5  oz.  gold;  528,306  oz.  silver;  5,408,375  lb.  lead,  and 
1,095  lb.  copper,  from  26,641.1  dry  tons  of  ore.  Smelter 
returns  totaled  $544,568.59.     Operating   statement  follows: 

Gross    earnings $544,568.59 

Revenue   from  rents,   etc 1.U97.25 


$.545,665.84 


Total    

Operating  expenses 

Mining    $168,748  53 

Management    35  042.08 

Insurance,    taxes 36  194.66 

Mine  development 50.808.34         290.488.91 


Net   operating  gain $254,872.23 

Profit  and  L.oss  Account 
Debits  Credits 

Depreciation $      8,17157         Net   operating  gain   $254,872.23 

Depletion    82,401.98         Interest    10  236.69 

Balance   to   surplus      174,535.37 


$265,108.92 
$265,108.92 

Earned  surplus  balance,  Dec.  31.  1919 $   31,193.49 

Balance  to  surplus 174,535.37 


Earned  surplus  balance,  Dec.   31,  1920 $    27,099.66 

Three  dividends  were  paid  during  the  year,  two  of  10c. 
each  per  share,  paid  from  net  earnings,  and  one  of  15c.,  paid 
from  reserve  for  depletion — a  total  of  $312,601.10. 


Barnes-King  Development  Co.  Retrenching 

Gold;  Montana 

A  report  covering  the  operations  of  the  Barnes-King 
Development  Co.  for  1920  states  that  the  Piegan-Gloster 
and  North  Moccasin  mines  were  closed  dov^rn  during  the 
year  in  .June  and  September,  respectively.  The  Shannon 
mine  was  worked  continuously  throughout  the  year,  giving 
a  profit  of  $.52,337.33.  The  company's  net  profit  for  the  year 
was,  however,  considerably  reduced  by  reason  of  the  losses 
incurred  at  the  North  Moccasin  and  Piegan-Gloster  prop- 
erties, and  also  because  of  general  unsatisfactory  operating 
conditions  due  to  continued  high  prices  of  labor  and  supplies. 
The  company  paid  three  dividends,  at  the  rate  of  5c.  per 
share  each,  totaling  $60,000,  and  making  total  dividend  dis- 
bursements of  $440,000  to  date.  A  general  profit-and-loss 
account  follows: 

Property  Opcrationi> 

Profit  on  operation  of  .Shannon  property $52. 337  33 

Profit  on  operation  of  Kendall  property 2,009  69 


Total  property  net  earnings 

)<■•  on  operation  of  North  Moccaain  property.  $32,693 

royalties  received $4,236  23 


L 
I, 
Profit  on  Hale  of  HUpplicK. 


$54,347,02 
$32,693    II 

270  08  4,506.31  $28,186  80 


Lowv  on  operation  of  PieganOloeter 

property $10,840.22 

I.CT1  profit  on  Bale  of  nipplieii. 

Total  property  not  Ioih 


Miflcellaneou<f  income. 

Total  earninjEM 

Development  of  Black  Hawk  option.    $2,872  15 
Development  of  Bctiy  Baker  option,      1,689. 61 

Examination  of  new  pro.icrties 

Taxe*  paid   ' ' 

Extraordinary  oxpenwi 


5.035  41 
4,781  60 
1,383.60 


Lake  Shore  Mines,  Ltd., 
Reports  Profit 

Gold,  Silver;  Ontario 

A  report  of  operations  of  the  Lake  Shore  Mines,  Ltd.,  for 
the  year  ended  Nov.  30,  1920,  states  that  bullion  valued  at 
$483,701.93  was  produced  from  18,889  tons  of  ore  milled. 
Profit  and  loss  account  for  the  year  follows: 

Income 

Bullion   production $483,701.93 

Exchange  on   bullion  sales '41,576.45 

Interest  on  victory  bonds 2.750.00 

Total    $528,028.38 

Expenses 

Operating  expense $236,792.62 

Administration    expense 16.438.73 

Depreciation   of  buildings   and   equip- 
ment              29,779.44 

Exchange    on    dividend   cheques 10,025.00  293,035.79 

Profit    before    providing   for    exhaustion    or    Dominion 

taxes    $234,992.59 

Provision   for  exhaustion $120,000.00 

Provision  for  Dominion  war  taxes 10,000.00  130,000.00 

Net  profit $104,992.59 

Dividends  amounting  to  $80,000  were  paid  during  the 
year.  Debit  balance  on  Dec.  1,  1919,  was  $47,010.13;  on 
Nov.  30,  1920,  $22,017.54. 


Ahmeek  Sells  Copper  at  Profit 

Copper;  Michigan 

The  annual  report  of  operations  of  the  Ahmeek  Mining 
Co.  for  1920  states  that  20,489,438  lb.  of  copper  was  pro- 
duced, at  a  cost  of  16.08c.  per  lb.;  9,929,782  lb.  was  on 
hand  January,  1920,  valued  at  17.32c.;  12,856,495  lb., 
valued  at  17.04c.,  was  delivered  during  1920  at  18.60c.,  and 
17,562,725  lb.  was  on  hand  Dec.  31,  1920,  valued  at  13c. 
Earnings  statement  follows: 

Received  for  copper,  delivered    (18.60c.) $2,391,358.40 

Cost  of  copper,  delivered   (17.60c.) 2,262,191.54 

Gain  on  copper  delivered $129,166.86 

Loss  by  reduction  of  copper  on  hand  to  market  value..  540.667.38 

Balance      $411,500.52 

Miscellaneous  receipts    30.463.48 

Net    loss     $381,037.04 

Dividends  paid.  $300,000  ;  additional  taxes,  $60.822131  360,882.31 

Total     $741,919.35 

Increase  in  reserves    (amortization) 911.434.80 

Increase  in  balance  of  current  assets $169,515.45 

Balance  of  current  assets,  1919,  adjusted 3,065.773.38 

Balance  of  current  assets,  Dec.  31,  1920 $3,235,288.83 


Total  oxpen-wt 

Net  r^rolit  for  year  1920 


15,762  37 
$2,739  39 


Victoria  Copper  Mining  Co.'s 
Production  Unsold 

Copper;  Michigan 

A  report  of  operations  of  the  Victoria  Co|)per  Mininvr  Co. 
for  the  calendar  year  1920  states  that  the  production  of 
refined  copper  for  the  year  is  estimated  at  1,600,829  lb., 
valued  at  $137,907.77.  The  eoi)por  carried  over  from  the 
previous  year  was  1,097,566  lb.,  a  total  of  2,158,395  lb.,  of 
which  977,440  lb.  was  sold  at  an  average  price  of  18.163c., 
leaving  a  balance  on  hand  of  1,180,955  lb.  as  a  stock  still  to 
be  marketed. 

The  total  cost  of  the  year's  production  is  estimated  at 
$263,877.06,  and  returns  amounted  to  $147,123.24,  leaving  a 
loss  of  $110,753.82.  Total  oxpcnilitures  were  $305,540.68, 
and  balance  of  expenditures  over  receipts  was  $158,417.44. 
Surplus  from  previous  year  was  $262,384.fi(>,  leaving'  a 
balance  of  $103,967.22. 

The  IcMcir  of  ore  on  the  lower  levels  has  increased. 
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Metal  Statistics 


Monthly  Average  Prices  of  Metals 

Silver 


January 

February... 

March 

April 

May 

June 

July 

August 

September. , 

October 

November. . 
December. . 


132  827 
131  295 
125  551 
119  779 
102  585 
90  957 
91.971 
96.168 
93.675 
83.480 
77.734 
64  774 


65  950 
59.233 
56  023 


1920 
79  846 
85  005 
74  194 
68  848 


idon ■ 

1921 
39  985 
34  745 
32  479 


Sterling  Exchange 
1920  1921 
367  082  372  650 
337  466  385  932 
370  870  38'  806 
392  438 


Year 100.900 

New  York  quotations  cents  per  ounce  troy,  999  fii 
Bterling  silver,  925  fine. 

Copper 


60.010 

383.360  

51.096 

393  663  

53.736 

.   385.538  

59.875   . 

360  404  

59.476 

.   350  370  

54.197 

346  460  

50.952 

342  333  

41.845 

.   348  101   

61  590 

.   364  840  

,  pence  per  ounce, 


January 18  918 

February 18  569 

March 18  331 

April 18  660 

May 18  464 

June 18  065 

July 18.576 

August 18  346 

yeptember 18.144 

October 15  934 

November 14.257 

December 13.188 


-New  York 

Electrolvtic 
1920  1921 
12.597 


118  095 
120  188 
109.533 
103.025 
96.750 
87.864 
90  148 
93  935 
96  381 
93  327 
84  807 
75  702 


70  964 
70  925 
67   565 


■920 
123  238 
126  950 
118  348 
1 1 1  500 
109  200 
101  909 
106  455 
111  143 
1 1 1  905 
1 04  905 
94  614 
85  905 


1921 
79  119 
75  925 
71    190 


Year 17.456     97  480     108  839         

New  York  quotations,   cents  per  lb.    London,  pounds  sterling  per  long  too. 

Lead 


. — New  York — ■ 
1920       1921 

January 8  561       4.821 

February 8  814       4  373 

March 9.145       4  084 

April 8.902  

May 8  576  

June 8  323  

Julv 8  338  

Augu-t 8  687  

Sept.n.bcr 8.177  

Octol.cr 7  070  

November 6  159  

December 4  727  

Year 7.957     

New  York  and  St.  Louin  quotations,  ce; 
per  long  ton. 

Tin 


-St.  Louis — 


1920 


1921 


-London- 


1920 


1921 
23  387 
20  650 
18  91 1 


8  300  4  747  47  095 

8  601  4  228  50  256 

8.894  4  OrrO  4fi  054 

8  618   39  225 

8  352  .  38  488 

8.169   34  330 

8  283   34  9b0 

8  725   36  304 

I.  160   35  452 

7.018   35  238 

6  127   32  489 

4.717   24  089 


7.830   37  832  

ts  per  lb.   London,  pound**  sterling 


. 99' 

1920 

January- 61    596 

February 58  466 

.March 61  037 


-New  York- 


yr„ Straits 

1921  1920        1921 

36  000     36  000 

28  534     59  932     32   142 
27.296     61   926     28  806 


April 61.120  62  115 

May 53.230  55   100 

June 46  125  48  327 

July       45  798  49  154 

Augu.l 43  856  47.620 

September 41.940  44.465 

October J9  JIO  40  555 

November J 5  667  36.854 

Deecmbar 31    135  34  058 


1920 
376  512 
395  750 
369  489 
345  450 
294  813 
250  614 
261  886 
274  048 
270  120 
2S8  190 
241.060 
212.440 


1921 
190  464 
166  250 

156  024   i 


Year 48  273     ..    . 

New  York  quotation*,  cent*  per  lb. 


.     49   101  . 

London,  pound* 


.        29$  866      

sterling  per  long  ton. 


-St     1. 

1920 

January 9  133 

February 8  708 

Mofl. 8  531 

AlTil 8  184 

Nlnj    7  588 

Jun^ 7  465 

July        7  720 

Aiig'pl 7  855 

September 7  661 

<irt.,l,er 7  150 

Nnvri„b«T 6  247 

Derembtr 5  824 

Year 7  671 

Now  York  and  St.  Loui*  quotetfoaa,  emia  par  pound. 
DOT  Ifng  ton 


'  1921           1920  1921 

5  413       58  641  25   262 

4  928       61    138  24  850 

4  757       53  467  25  077 

47  588     

45  088     

.  41   193      

41  88«      

41   220 

)9  690 

39  756 

n  028 

27  762 

,.    .  44  J72 

Loodoa,  pouoda  aUrliiK 


Antimony,  Quicksilver  and  Platinum 


—  N 

1920 

January 10  577 

February 1 1    588 

March 1 1  056 

April 10  500 


Antimony  (a) 


York- 
1921 
5  258 
5  250 
5  282 


Quicksilver  (b) 

—  New  York  — 

1920  1921 

48.440 

49  545 

46  796 


May. 

June 

July 

August 

September.. 

Oct  .ber 

November.. 
December. . 


9  655 
8  289 
7.500 


Platinum  (c) 
^New  York— 

1920  1921 
154  23  73  400 
151  59  70  227 
138  5(  72  463 
127  0 J   

97  50   .... 


Year 8.485     81    123     110.90     

(a)  Antimony  quotations  in  cents  per  lb.  for  ordinary  brands.    (6)  Quicksilver  t 
dollars  per  flask,     (r)  Platinum  in  dollars  per  ounce. 

Pig  Iron,  Pittsburgh 


January 

February... 

March 

.\pril 

May 

June 

July 

August 

September. 
October. . . . 
November. , 
December. . 


Year. . . 

I  .  dolla 


1920 
J40  47 

42  95 

43  40 

43  72 

44  00 
44  89 

47  21 

48  90 
50  46 

49  21 
41.26 
36  96 

44  45 


1921 
33  96 
28  96 
28  16 


Ba 


1920 
$39  88 
42  61 

42  90 
44.22 

44  88 

45  41 
47  42 

49  88 

50  46 
44  38 
39  20 
34  90 

43  85 


1921 
31  96 


$39  86 
43  40 

43  40 
43.90 
45.36 
46.40 
46  56 
49  35 
51  96 
48  58 
42  61 
37  7 J 

44  93 


33  88 

30  25 
27  85 


?  pfr  long  1 


Monthly  Crude  Copper  Production 

. 1920 1921 

November     December        Januan,-  Februar>- 

Alaska  shipments 12.802,696       6,631,700         5,241.634  5,482.962 

Arizona  Copper 2,800.000       2,650.000         2.300.00C  2.000  000 

Calumet  &  Ariiona 3.486.000       3.300.000         2.438,000  3.330.000 

Con  .  Aril.  Smelting 750.000  476.000  

Inspiration 5.350.000       5.000.000         5.000.000  4  500.00C 

.Magma 671,752           600.000             600,000  600.000 

Miami 4.505.232       4.373.123         4.439.000  4,200.101 

NewCornelia 2.670.000       2.688.456         2.170,000  1,975,918 

Old  Dominion 2.5o3.O00       2.655.000         2.822.0D0  1,882,000 

PhelpsDodge 5.492.000       5.850.000         6.339.000  5.712000 

Shattuck  Aritona 6.063       

Ray 3.975.000       2.975.000         2.983.000  2.976  000 

I'nited  Verde 4,030,000       3.260  000         3.500.000  3.450,000 

Vnited  Verde  Extension 2.642,812       3.204.258         3.219.912  3.349,9J-' 

Calumet&HecIa 7.326.763       7.507.712         7.234.300  7.395,084 

Other  Lake  Superior 6.000.000       6.000.000         6.000.000  5.000  000 

Anacmda ll.tDO.OOO     10.500.000         9.700.000  9,000,000 

East  Butte 1.658.860       1.538.760         1.600.000  1. 500,000 

NevadaOn-i 3,950.000       3.000.000         3.000.000  3.000.000 

Chini 4,000.000       2.999,000         2.999.751  2.978,93« 

Utah  Copper 9.120.000       7,500.000         7,500,000  7,500,000 

Eastern  SmelUrs 1,600.000       1.600.000         1.500.000  1. 500.000 

Otiiers,  estimated 10.200.000     11.400,000       10,000,000  x.3O0.000 

Total  United  SUtes 106  700  178     95.709.009       90.586.597  866*2.941 

Imports:      Ore  and  concen- 
trates, etc 7,143.610       6,331.559        8,749.861  9,837  49 > 

Imports  in  blister,  etc 31.148.088     34.619.919      23.340.358  20.l68.ni9 

Grandtotal 145.291.876  136,660,487     122,776,816  116,638.459 

British  Columbia: 

GranbyCons 2,465.585       2.665,018         2  530  038  .    . 

Mexico 

Boleo 771,680       1,014.160            Oh9.o20  813.650 

Cananea 3.500,000       3.700.000         2  530,038       

I'liclps       Dodge       Mexican 

properties 2,666.000       2.468.000         2.362.000  1,870.000 

Other  foreign: 

Cerrodel'asco 3,612.000       4.258,000         4.0S6.000  4,174,000 

Chile 8.859.984  

Katanga 5.l74.fc24       2,970  135         2,912.805 

Backus  ft  Jolnotoo 1.548.000       1.604.000         1.760.000  l.30(i.000 

Comparative  .Annual  Copper  Production 

1910                     1020  1021 

January I)5.7H.5M            121.903.744  00.586  597 

February 111.649.512           117.450.000  86,632.941 

March 102,040,460  120.309.316 

April 98.808.998  116,078,871  

NTay 92,652.975  114.9*4.207 

June 95,«56.570  116,107.856 

July 100,369.147  109.729.510 

AMgu«t 107,994.040  M6,460.6";4 

September 108,703.075     (n)  104.9 1 9..' M 

October  113,143.141     1.1.105,231,57' 

N..veml)«r 117.280.715  I06.700.I7F 

DwMnber 102.997.6))  9},70«.00'' 
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Mining  Stocks 

Week  Ended  April  2,  1921 


Stock 

Adventure 

Ahmeek 

Alaska-Br.  Col 

Allouez 

Anaconda 

Arcadian  Consol.  .  .  . 

Ariz.  Com'l 

Big  Ledge 

Bingham  Minea 

Calumet  &  Arizona. . 
Calumet  &  Hecla...  . 

Canada  Copper 

Centennial 

Cerro  de  Pasco 

Chile  Copper 

Chine 

Columbus  Rexall...  , 

Con.  Arizona 

Con.  Copper  M 

Copper  Range 

Crystal  Copper  (new) 

Davis-Daly 

East  Butte 

FiiBt  National 

Franklin 

Gadsden  Copper.  .  .  . 

Granby  Consol 

Greene-Cananea 

Hancock 

Howe  Sound 

Inspiration  Conaol... 

Iron  Cap 

lale  Royale 

K«nnecott .    .  . 

Keweenaw 


Magma  Chief 

Ma^ma  Copper 

Majestic 

Mason  Valley 

Mass  Consolidated. . 
Mayflower-Old  Col.. 

Miami  Copper 

Michigan 

Mohawk 

M«ther  Lode  (new).. 

Nevada  Consol 

New  Baltic 

New  Cornelia 

Nixon  Nevada 

Ncrth  Butte 

N«rth  Lake 

OUo  Copper 

Old  Dominion 

Oeceola 

Phelpa  Dodge 

Ray  Consolidated. . . 

Ray  Herculea 

8t.  Mary's  Min.  Ld.. 

Seneca  Copper 

Shannon 

Shattuck  Arizona.... 

South  Lake 

Superior  Copper 

Superior  &  Boeton... 
Tenn.  C.  AC.  da.. . 

Toulumne 

United  Verde  Ex.... 

Utah  Consol 

Utah  Copper 

Utah  M.  AT 

Vlotoria 

WiDona 

WvlTaiioe 


Exch. 

Boston 

Boston 

N.  Y.  Curb 

Boston 

New  York 

Boston 

Boston 

N.  Y.  Curb 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston 

New  York 

New  York 

New  York 

Salt  Lake 

N.  Y.  Curb 

N.  Y.  Curb 

Boston 

Boston  Curb 

Boston 

Boston 

Boston  Curb 

Boston 

N.  Y.  Curb 

New  York 

New  York 

Boston 

N.  Y.  Curb 

New  York 

Boston  Curb 

Boston 

New  York 

Boston 

Boston 

Boston 

N.  Y.  Curb 

N.  Y.  Curb 

Boston  Cuib 

Boston 

Boston 

Boston 

New  Y'ork 

Boston 

Boston 

N.  Y.  Curb 

New  York 

Boston  Curb 

Boston 

N.  Y.  Curb 

Boston 

Boston 

N.  Y.  Curb 

Boston 

Boston 

Open  Mar. 

Boston 

New  York 

Boeton  Curb 

Boston 

Boston 

Boston 

New  York 

Boston 

Boston 

Boston 

New  York 

Boston 

Boston  Curb 

Boeton 

New  York 

Boston 

Boeton 

Boeton 

Botton 


High    I 
:OPPER 


29i 


20i 
2 

2i 


tI60 

37; 


I7i 


23 

1125 


471 

\\ 
\i 


45j 
li 
U 


NICKEL-COPPER 


Internat.  Nickel New  York 

Internat.  Nickel,  pf..     New  York 


National  Lead New  York 

National  Li^od,  pfd. .  New  York 

St  Joeeph  Lead New  York 

Slewart  Mining Boeton  Curb 


Mi       Mi 


LEAD 

72» 


44     Sept. 

■20,  Q 

$0  50 

18.1   Mar. 
35  J   Nov. 
2i      ... 

•19 
'20,  Q 

1   00 
1.00 

7i  Oct. 

•h   ... 

18. 

.50 

8       Sept. 

43     Mar, 
213    June 
'13 

•19.Q 
'20',  Q 

25 

,50 
5  00 

8)     Dec. 

25     Mar. 
9S 

18,  SA 
'21, Q 

1.00 
.50 

^,9|  Sept. 

'20,  Q 

.37J 

i!  '''•'■ 

18,  Q 

.05 

30     Sept. 
*32 

'20,  Q 

.50 

5{  Mar. 

T,   Dec. 

*79     Feb. 

i;    . . 

'20,  Q 
•19,A 
19,  SA 

.25 
.50 
.15 

*25       

18     Ma> 
205  Nov. 

2i      ... 

'19,  Q 
'20,  Q 

1.25 
.50 

2',  Jan.  '21,(3  .05 

30".  Oct.  '20,0  1  00 

65  Sept   '20,  K  .25 

17  Sept. '19,  SA  .50 


17J  Dec. 

15     ... 

'20,  Q 

.50 

25     

1  ;                      

21             

18',  Jan. 
*10     ... 

'19,  Q 

.50 

1} 

90     Nov. 
3;     ... 

•17,  Q 

1.00 

I7J  Feb. 
3 

21,  Q 

.50 

443  Nov 
4j      ... 

'20,  Q 

1.00 

9i  Sept 

'20,  Q 

.25 

13;  Aug. 

'20,  K 

.25 

8i  Oct. 
25 

'18,  Q 

.25 

A   

•40       *40       '40 
111       lU        l<i 


7H 


MJ  Mar.  "I^ 
80     Feb.  •2I,CJ 


Mm.  ■2\.Ci 
Mar.  ^21,0 
Mar.  •21,Q 
Dec' •IS, 


ZINC 

Am.  Z.  L.  AH New  York  8'. 

Am.  Z.  I..  AH,pld..     New  York  271 

ButteC.  AZ New  York  4i 

Bntt«  A  Superior.. . .     New  York  1 1  i 

CallahkD  Zn-Ld New  York  51 

NewJ«T»«yZn N.  Y.  <-;urb         139 

Buccwa N.  Y.  Curb  '4 

Yellow  Pto« Lo«  An«elB»        

•  Cent!' per  Aut.    t  Bid  or  ukod.     1 
S^.  Semi.«iuiu»lly.  BM,  Bi-monthly.  K,  I 


I7J   Dec.  ^18,  Q         1.00 
23    June -20,  Q  .50 

. ...  Apr.  '21,0  1.00 

37i  Mar.  ^20,  Q         1.00 
Hi  Dec.  ^20,0  .25 

»37       

301  June '20,  K        2.00 

15j     

1     Nov. 'W,  Q  .25 

6    Jan.  ^20,  Q  .25 

IJ     

3     Apr.  •I?,  1.00 

H      

7S    May  •IS,  r  1. 00 

•43     May  •IS.  .10 

23J  Feb  .'21,0  .50 

35  Sept.  '18,  .25 

46i  Mar.  ^21,  Q        1.00 

15  Dec.  ■\7.  .30 

U      


I   00 


8i    May  '20, 
271    Nov.  '20,(3 
4)  Juno  '18. 
lit   Hcpt.  ^20, 
5     Deo.  "20.  CJ 
135       137     Feb.  ^21.(3 
•2         'i     July '16.  UJ 
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regular.  1,  Initial.  A,  Inoludeii  extra 


1.25 
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Stock                                Exch.  High      Lov 
GOLD 

Alaska  Gold New  York  li         I 

Alaska  Juneau New  York  li          I'. 

Carson  Hill N.  Y   Curb 

Cres.son  Consol.  G.. .  N.  Y.  Curb  U         1  i" 

Dome  Extension.  .  .  .  Toronto  *60       *60 

Dome  Mines New  York  16          I6S 

Golden  Cvcle Colo.  Sprgs.  *65       *64 

Coldfield  Consol N.  Y.  Curb  ''8         »6 

Holliiiger  Consol Toronto  7  00     6  89 

HonieHake  Mining..  New  York  60         59 

Kirkland  Lake Toronto  »49i     *49; 

Lake  Shore Toronto  I    15     1    15 

Mclntyre-Porcupine  Toronto  I   98      1   95 

Porcupine  Crown...  .  'Toronto  *20^     *20i 

Portland Colo.  Sprgs.  *45       »45 

Reorgan.  Booth N.  Y.  Curb  *5          *'i 

Silver  Pick N.  Y.  Curb  

Teck  Hughes Toronto 

Tom  Reed Los  Angeles  I    24      I    07 

United  Eastern N.  Y.  Curb  3            21 

Vindicator  Consol..  .  Colo.  Sprgs.  i*20       *I7i 

West  Dome  Consol. .  Toronto  *6i       *63 

White  Caps  Mining..  N.  Y.  Curb  *8         "6} 

Yukon  Gold N.  Y.  Curb  I            I 

SILVER 

Arizona  Silver, Boston  Curb  *23       *14 

Batopilas  Mining.. .  .  New  York  

Beaver  Consol Toronto  ♦36       *36 

Coniagas Toronto  

C^rown  Reserve Toronto  

Kerr  Lake Boston  2\         2\ 

I.a  Rose Toronto 

McKinley-Dar.-Sav..  Toronto  '20       *20 

Mining  C^orp.  Can.. .  Toronto 

Nipis.sing N.  Y.Curb  8           7! 

Ontario  Silver New  York  

Ophir  Silver NY.  Curb  1  fi          1  j 

Peters  in  Lake Toronto  

Temiskaming Toronto  *25      .*25 

Trethewey Toronto  *I4;      *I4 

GOLD  AND  SILVER 

Atlanta N.  Y.  Curb  *2         *1S 

Barnes-King Butte  X       

Boston  &  Montana. .  N   Y   Curb  *70       *b\ 

Cashboy N.  Y.  Curb  *i         *6 

El  Salvador N.  Y.  Curb  i           1 

Jim  Butler N.  Y.  Curb  *14       •12 

Jumbo  Extension....  N.  Y.  Curb  "9          "7 

Louisiana  Con N.  Y.  Curb 

MacNamara  M.&  M.  N.  Y.  Curb  *16       *13 

N.  Y.  Hond.  Rosar..  Open  Mar.  lOJ       t9 

Tonopah-Belmont. . .  N.  Y.  Curb  If          1} 

Tonopah-Divide N.  Y.  Curb  1  ,V        1  A 

Tonopah-Extension..  N.  Y.  Curb  IS          Ift 

Tonopah  Mining N.  Y.  Curb  15          lA 

West  End  Consol.. . .  N.  Y.  Curb  I  ,',        I 

SILVER-LEAD 

Caledorda N.Y.Curb  *I2         '10 

Cardiff  M.  &  M Salt  Lake  I    10     1    10 

Chief  Consolidated. .  Boston  Curb 

Consol.  M.  &  S Montreal  18          16 

Daly  Mining Salt  Lake  

Daly-West Boston  

Eagle  &  Blue  Bell. . .  Boston  Curb  

Klectric  Point Spokane  *7         •7 

Federal  M.  &  S New  York  6}         65 

Federal  M.  &  S.,  pfd.  Ncv;  York  24          23 

Florence  Silver Spokane  *17       *16 

Grand  Central Salt  Lake  

Hecla  Mining N.Y.Curb  4           3J 

Iron  Blossom N.  Y.  Curb  

Judge  M.&S Salt  Lake  

Marsh  Mines N.  Y.  Cuib  *8        *61 

Prince  Consol N.Y.Curb  ,".         i 

Rambler-Cariboo....  Spokane  *6         *6 

Rex  Consol N.Y.Curb  '8         '7 

South  Hecla Salt  Lake  I    15       '99 

Standard  Silver-Ld   .  N.  Y.  Curb  .'.,          j\ 

Tamarack-Custer....  Spokane  I  90     1  85 

Tintic  Standard Salt  Lake  3.00     2  45 

Utah  Apex Boston  25         2 

Wilbert  Mining N.  Y.  Curb  •4         *3 

QUICKSILVER 

New  Idria Boston  

VANADIUM 

Vanadium  Corp New  York  3U        28| 
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AebcstoH  Corp 
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MINING,   SMELTING    AND   REFINING 


Amer.  ,Sm.  A  Ref.. 
Amor.  Sm.  A  Ref.  pf. 

Am   8m.  pf.  A 

U.  H.  Hm.  It.  A  M... 
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Recent  Types  of  Ore  Cars 

Two  types  of  ore  cars  recently  built 
by  the  Lake  Shore  Engine  Works,  Mar- 
quette, Mich.,  are  meeting  with  some 
success  in  the  Northwest.  The  upper 
figure  reproduces  one  of  a  number  of 
steel  rocker-dump  cars  shipped  to  the 
Richmond  Iron  Co.  They  are  of  SO 
cu.ft.  capacity,  steel  lined,  with  wood 
filling,  and  are  arranged  to  take  M.C.B. 
automatic  car  couplers.  The  wheels  are 
of  chilled  Lake  Superior  charcoal  iron, 
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ENGINE  WORKS 

Ifi  in.  in  diameter  and  adjusted  to  36  in. 
gape  track. 

The  larry  car  shown  in  the  lower  cut 
is  one  of  three  90  cu.ft.  capacity,  motor- 
driven,  remote-control  ore  cars  fur- 
nished to  a  firm  in  Na.shwauk,  Minn. 
These  cars  are  driven  by  20  hp.  motors 
(alternating  current),  acting  on  a  worm 
drive  inclosed  in  an  oil-tight  housing. 
Ke.sidcs  the  automatic  drive,  there  is 
an  automatic  trip  device  for  the  door. 


How  a  Capillary  Oiler  Works 

The  action  of  the  capillary  oiler  with 
hangers  and  pillow  blocks  is  one  of 
till'  simplest  processes  for  perfect  anil 
ri-liabli'  lubrirntiim  ever  known,  but  tin- 
nviTiigi-  millwright  or  mechanic  is  often 
at  a  loss  to  clearly  explain  just  how  it 
occurs.  The  Dodge  Manufacturing  Cn., 
Mishnwakn,  Inil.,  was  the  first  manufac- 


turer and  original  patentee  of  the  cap- 
illary oiler,  and  for  the  last  thirty  years 
has  sold  hundreds  of  thousands  of  these 
oilers.  This  organization  has  worked 
out  a  clear  explanation  of  how  it  has 
employed  a  primal  law  of  nature  to 
work  out  a  lubrication  problem. 


FIG.   1.     OIL  RISING  BETWEEN  CON- 
VERGING  SURFACES 

The  following  simple  test  can  be  car- 
ried out  by  any  one  interested  with 
simple  apparatus:  A  tray  is  filled  with 
lubricating  oil  in  which  are  placed  two 
upright  glass  plates,  standing  parallel, 
but  not  touching.  The  oil  will  be  seen 
to  rise  between  the  plates  to  a  height 
above  the  surface  of  the  oil  in  the 
tray,  depending  on  the  interval  between 
the  plates.  If  the  plates  are  made  to 
touch  at  their  right  hand  edges  only, 
as  in  Fig.  1,  note  that  the  oil  rises  to 


FIG.   J.      SET  OF  CONVERGING   PLANES 
I.N'  DODGE  OILER.  AT  LEFT 

the  top  of  the  plates  at  the  line  of  con- 
tact. These  plates  are  then  exactly  in 
the  same  relative  positions  as  the  sur- 
faces of  the  Dodge  capillary  bearing. 

In  Fig.  1,  a  strip  of  glass  has  been 
laid  across  the  top  of  the  two  plates, 
representing  the  relative  position  of 
the  shaft  in  a  bearing  lubricated  by  a 
capillary  oiler.  It  will  be  noted  that 
the  increased  rise  of  oil  partly  covers 
the  top  plate.     Oil  evidences  the  same 


I-IG.  3.      DODGE  CAriLLAUY  OILER 
IN  USE 

tendency  to  cling  to  the  shaft  in  a 
bi-aring. 

Figs.  2  and  3  arc  self-explanatory 
II ml  show  how  the  Dodge  capillary  oiler 
acts  on  the  same  principles  involved 
in  the  first  four  illu.sl rations. 

All  in  all,  the  capillary  oiler  has  the 
following  advantages:  It  provides  a 
cleflnito  and  positive  form  of  dependable 
lubricntion  that  is  bound   to  work  just 


as  long  as  the  law  of  capillary  attrac- 
tion works.  It  is  a  non-agitating  oiler, 
and  as  the  oil  always  remains  quiet  in 
the  reservoir,  all  sediment  settles.  Thus 
a  constant  flow  of  clean  and  pure  oU 
reaches  the  bearing  surface  of  the 
shaft.  It  has  the  further  advantage  of 
not  requiring  attention  oftener  than 
once  every  six  months.  At  the  end  of 
this  period,  all  oil  should  be  drained 
off,  the  shaft  cleaned,  and  new  oil 
placed  in  the  reservoir. 


A  New  Air-Operated  Scraper 
Hoist 

A  new  air-operated  scraper  hoist  has 
been  designed  by  the  Lake  Shore  En- 
gine Works  of  Marquette,  Mich.  This 
machine  is  compact  and  powerful  and 
embodies  all  of  the  essentials  of  an 
underground  hoist  for  use  in  the 
modern  scraper  system.  The  following 
is  a  general  description:  6  in.  x  9  in. 
double  cylinders  with  reversing  throt- 
tle; two  drums,  14  in.  diameter  and  5J 
in.  face,  with  flanges  22  in.  in  diameter; 
multiple  disk  friction  clutches;  rope 
spool  on  crank  shaft;  capacity  of  drams, 
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300  ft.  of  J  in.  rope;  rope  speed,  200  ft. 
per  minute;  capacity,  3,500  ft.  rope  pull 
at  80  ft.  air  pressure.  Over-all  dimen- 
sions are  as  follows:  Length,  5  ft.  3 
in.;  width,  3  ft.  6  in.;  height,  3  ft.  6  in. 
The  weight  is  3,500  lb. 


New  Explosive  Cannot  Freeze 

The  Atlas  Powder  Co.,  Philadelphia, 
Pa.,  has  produced  a  non-freezing  ex- 
plosive, the  qualities  of  which  will  be 
appreciated  by  all  blasting  operators 
and  especially  by  those  who  do  cold- 
weather  blasting. 

The  qualifications  of  this  Atlas  non- 
freezing  explosive  may  be  stated  as 
follows:  Five  grades,  one  for  every 
blasting  requirement;  cannot  freeze  at 
any  temperature;  withstands  the  heat 
of  summer;  its  stability  avoids  prema- 
ture explosions  (nothing  weaker  than 
a  No.  6  blasting  cap  should  be  used  to 
detonate  it);  will  not  cause  headaches 
to  those  who  use  and  handle  it,  and  is 
made  in  all  standard  si.:<'s  of  cart- 
ridges.          

The  I.ufkin  Kiilo  Co.  is  i  Tikrting  n 
new  fift.  "I.iifkin  Boxwoo.'  Extension 
Rule,"  designed  for  t«king  i^v'fide  mea- 
surements of  openings. 
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Highways  Transport  Bound  Up 
in  Motor  TraflSc 

Lee  L.  Robinson,  closing  his  story 
"Highways  Transport"  in  Sinclair's 
Magazine  for  November,  makes  the 
following  citations  concerning  the  fu- 
ture of  the  motor  truck  in  the  United 
States: 

Charles  Chapin,  first  chairman  of  the 
reorganized  Highways  Transport  Com- 
mittee, Committee  of  National  Defense, 
said:  "The  war  pointed  out  that  our 
highways  could  greatly  supplement  all 


mittee  of  National  Defense,  said  in 
part:  "At  some  stage  substantially  all 
rail-transported  product ^is  moved  over 
the  highways,  and  there  are  millions 
of  tons  of  highway-transported  product 
that  never  reach  the  rails.  ...  I 
firmly  believe  that  the  development  of 
road  construction  and  the  use  of  the 
motor  truck  is  the  next  great  indus- 
trial development  to  take  place  in  this 
country,  and  if  intelligently  considered 
and  wisely  applied,  will  open  up  sources 
of  immeasurable  national  wealth  and 
contribute   to  the  welfare  and  comfort 


.\l     WORK 


other  forms  of  transportation.  .  .  . 
Today  it  is  our  duty  to  develop  broadly 
this  mighty  new  form  of  transpor- 
tation, properly  co-ordinate  it  with 
others,  safely  guide  it  through  these 
early  stages  of  growth,  and  make  it 
responsible  for  opening  up  every  nook 
and  corner  of  our  land." 

John  J.  Esch,  of  Wisconsin,  chairman 
of  the  House  Committee  on  Interstate 
and  Foreign  Commerce,  suggested  that 
"Motor  truck  routes  might  be  treated, 
when  establi.shed  and  when  the  popula- 
tion and  volume  of  traffic  warrant,  just 
as  feeders  or  short-line  railroads  are 
treated,  giving  the  motor-truck  line  a 
division  of  the  through  rate,  also  ap- 
plying the  through  bill  of  lading  to 
traffic  originating  or,  the  motor-truck 
route  to  be  transported  by  trunk  line 
to  destination  or  applying  it  in  reverse 
order  on  traffic  originating  on  trunk 
lines  to  be  delivered  to  destination  on 
the  motor  truck   line." 

John  S.  Cravens,  who  succeeded  Mr. 
Chapin  as  chairman  of  the  reorganized 
Highways   Transport  Committee,  Com- 


of  our  people  to  a  degree  that  has 
rarely  if  ever  been  equalled  by  any  one 
method." 


Track-Running  Motor  Truck 
Serves  Cresson  Consolidated 

The  adaptability  of  the  motor  truck 
to  operate  on  railroad  tracks  has  made 
the  four-mile  ride  of  thirty-five  men 
employed  by  the  Cresson  Consolidated 
Mining  Co.  to  and  from  the  mines  as 
comfortable  as  riding  in  a  Pullman. 
The  motor  truck,  a  three-ton  FWD, 
made  by  the  Four  Wheel  Drive  Auto 
Co.,  Clintonville,  Wis.,  which  formerly 
was  run  over  rough  roads,  has  been 
equipped  with  flanged  wheels  and.  is 
now  carrying  its  passengers  in  real 
comfort  over  the  smooth  steel  rails  that 
lead  to  the  mines.  Note  that  the  cross- 
ways  seats  permit  the  passengers  to 
face  the  driver,  and  that  heavy  curtains 
screen  against  sun  and  wind.  Even  the 
driver  has  protection  from  the  elements 
in  an  all-weather  cab. 


Hoists — The  Wright  Manufacturing 
Co.,  Lisbon,  Ohio,  manufacturer  of 
high-speed  hoists,  screw  and  differen- 
tial blocks,  and  steel  trolleys,  have  is- 
sued an  attractive  new  catalog  de- 
scriptive of  their  line.  It  contains 
much  data  of  use  to  those  interested 
in  hoists,  and  a  portion  of  the  catalog 
is  devoted  to  a  discussion  of  the  vari- 
ous types  of  hoists  and  the  field  of 
usefulness  of  each. 

Elevators  and  Conveyors — The  Dodge 
Sales  and  Engineering  Co.,  Mishawaka, 
Ind.,  announces  the  publication  of  a  6 
X  9-in.  catalog  of  160  pages  on  Dodge 
standardized  elevators  and  conveyers. 
The  catalog  is  one  of  the  most  com- 
prehensive the  company  has  ever  is- 
sued. It  covers  thoroughly  the  uses  of 
the  equipment  with  which  it  is  con- 
cerned and  may  be  said  almost  to  con- 
stitute a  textbook  on  the  subjects 
treated.  The  tables  of  data  included 
in  the  catalog  represents  much  work 
on  the  part  of  the  company. 

Air  Conveying — The  Dust  Recovering 
&  Conveying  Co.,  Cleveland,  Ohio,  re- 
cently distributed  its  bulletin  No.  501, 
which  discusses  pneumatic  conveying  as 
accomplished  by  the  company's  devices. 
The  flexibility  of  installation  and  of 
combination  make  them  suited  for  a 
considerable  range  of  purposes,  such  as 
sorting  blast  sand,  cleaning  grain,  col- 
lecting atomized  metallic  lead,  cement, 
carbon  dust,  and  the  like. 

Diesel  Engines — Nordberg  Manufac- 
turing Co.,  Milwaukee,  Wis.,  discusses 
and  illustrates  in  its  bulletin  No.  31,  the 
advantages  of  the  Diesel  engine  for 
most  localities  needing  engine  power, 
and  the  peculiar  features  of  the  com- 
pany's engines. 

Rock  Drills — In  an  earlier  issue  ref- 
erence was  made  to  a  catalog,  pre- 
pared by  the  Denver  Rock  Drill  Manu- 
facturing Co.,  "Waugh  90  Drills." 
Through  an  oversight  only  one  type, 
the  "90"  was  mentioned,  whereas  three 
types  are  described  in  the  pamphlet. 
The  "90"  is  designed  for  and  specially 
adapted  to  coal  and  iron  mining,  and, 
generally,  drilling  in  the  softer  forma- 
tions whore  a  powerful,  positive  rota- 
tion is  required.  The  "90"  can  also 
be  successfully  applied  to  block-hol- 
ing, hitch-cutting,  trimming,  or  drill- 
ing in  any  character  of  rock,  but  is 
not  so  well  adapted,  generally,  to  con- 
stant hard-rock  drilling  as  some  other 
types  of  Waugh  drills  specially  de- 
signed for  that  purpose.  The  "93"  is 
designed  for  drilling  in  rock,  and  will 
give  a  good  account  of  itself  in  any 
formation.  It  can  be  operated  either 
"wet"  or  "dry"  and  is  consequently 
adapted  to  any  sort  of  situation,  above 
or  below  ground.  The  "9.')"  is  identi- 
cal with  the  "93,"  except  that  it  is 
designed  for  "dry"  drilling  only,  and 
is,  therefore,  especially  adapted  to 
work  above  ground. 
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The  World  Petroleum  Problem 

THE  PROBLEM  of  the  world's  petroleum,  especially 
as  between  the  two  chiefly  interested  parties,  the 
United  States  and  Great  Britain,  is  approaching  that 
stage  most  dear  to  the  American  heart,  a  show-dowTi. 
It  has  happily  progressed  out  of  the  realms  of  secret 
diplomacy  and  open  propaganda.  The  plain  note  of 
Secretary  Colby  has  brought  back  one  equally  plain 
from  Lord  Curzon,  British  Secretary  for  Foreign 
Affairs.  Lord  Curzon's  reply  is  distinctly  polemic.  The 
"partition  of  petroleum"  in  Mesopotamia,  between  Eng- 
land and  France  at  San  Remo,  he  construes  as  really 
based  on  private  property  rights,  in  the  concessions 
granted  to  British  intei-ests  before  the  war,  and,  there- 
fore, inferentially  not  to  be  claimed  by  the  United 
States  as  a  matter  for  national  discussion.  Secretary' 
Hughes,  however,  will  not  find  it  difficult  to  point  out 
that  if  it  had  not  been  pre-eminently  a  matter  for 
national  discussion,  in  which  so-called  "private  inter- 
ests" were  submerged,  it  would  not  have  been  the 
subject  for  debate  and  barter  between  the  British  and 
French  governments  at  San  Remo,  and  that,  therefore, 
the  United  States  might  properly  request  to  join  in 
the  conference.  Nor  will  he  forget  that  the  "British 
interests"  spoken  of  were  obtained  and  frankly  con- 
trolled by  the  British   government. 

More  to  the  point  appear  to  be  the  countercharges 
of  Lord  Curzon  in  respect  to  certain  territories  con- 
trolled by  the  United  States.  He  states  that  the  Philip- 
pine Legislature  in  1920  reserved  the  development  of 
public  mineral  lands  there  to  citizens  of  the  United 
States  and  the  Philippines.  Though  it  is  easy  to 
perceive  the  Japanese  (not  the  British)  problem  in  this 
Philippine  situation,  the  rejoinder  is  a  fair  come-back 
for  American  criticism  of  a  similar  attitude  against 
aliens  in  Trinidad,  Burmah,  the  Dutch  East  Indies,  and 
many  other  colonies  where  petroleum  is  controlled  by 
Great  Britain.  Also  to  the  point  is  the  charge  that 
the  United  States  has  taken  means  to  prevent  the 
exploitation  of  mineral  resources  by  British  interests 
in  Hayti  and  Costa  Rica. 

The  argument  which  Lord  Cur/on  makes,  however, 
that  America  leads  the  world  in  (letroleum  production, 
i.H  not  a  sound  one,  as  her  petroleum  experts  can  tell 
him.  America's  production  is  greatest  i)ecause  it  is 
being  most  actively  exploited,  by  Americans,  British, 
Dutch,  and  others,  and,  therefoi-e.  will  be  soonest  ex- 
hausted. The  real  petroleum  i)i-(ililcm,  as  he  ought  lo 
know,  is  the  securing  of  petroleum  reserves  in  hitherto 
undeveloped  lands:  the  problem  is  not  one  of  last  year, 
or  the  year  before,  but  of  ten  years,  tliirty  years  from 
now.  By  that  time,  us  American  and  British  pclroloum 
experts  (and  their  respective  governments)  know,  the 
American  reserves  will  have  been  practically  cxhnu.stcd. 


A  nation  is  a  continuing  organization,  and  runs  its 
business  with  an  eye  to  the  future,  not  of  the  past. 
Lord  Curzon  should  know,  what  the  rest  of  us  know, 
that  the  British  petroleum  policy  is  a  deliberately 
worked  out  plan  for  world  dominion  of  petroleum,  quite 
in  keeping  with  the  British  tradition  of  constantly 
extending  the  empire's  boundaries:  a  plan  which,  it  is 
true,  started  before  the  war,  and  which  was  constantly 
pursued  during  the  war  and  in  treaties  and  agreements 
since  the  war. 

The  American  Government,  on  the  other  hand,  has 
had  no  petroleum  policy  until  the  plain  trend  and  im- 
port of  that  of  England  and  France  made  it  clear 
that  it  was  a  matter  of  national  necessity  to  nationally 
investigate  and  participate  in  these  far-reaching  prob- 
lems, which  were  being  disposed  of  in  the  same  cavalier 
fashion  as  that  in  which  the  German  island  of  Yap 
was  grabbed  by  Japan.  "Every  one  for  himself,  and 
the  devil  take  the  hindmost"  has  been  the  motto  dis- 
played by  Europe  and  Asia  to  America,  ever  since  those 
soul-stirring  days  when  we  fought  shoulder  to  shoulder 
for  civilization. 

We  believe  the  new  Administration  will  bring  about 
a  new  era  of  better  understanding  and  fairness.  There 
is  no  national  or  international  question  more  important 
than  the  question  of  the  world's  petroleum.  The  action 
of  the  British  and  French  governments  shows  that  the 
allocation  of  the  reserves  of  this  most  important  of  all 
natural  resources  is  a  proper  subject  for  national  agree- 
ment. The  action  of  our  Government  in  asking  for  a 
place  in  the  international  petroleum  council  is  modest 
and  absolutely  necessary. 

Foreign  diplomats  ( who  are  probably  hardly  fair 
representatives  of  their  peoples)  must  forget  at  once 
and  tinally  their  attitude  that  the  United  States  is  to 
be  disregarded  in  post-war  settlements.  The  note  of 
Secretary  Hughes  to  Japan,  Great  Britain,  France,  and 
Italy  makes  this  unassailably  clear  and  definite.  The 
eciuitable  settlement  between  governments  of  this  prob- 
lem of  the  world's  petroleum  will  go  as  far  toward 
banding  the  nations  together  and  insuring  peace  as 
any  one  thing  can  do.  Let  the  plain  talk  go  on,  because 
it  is  i)lain  talk  that  leads  to  a  clearing  of  the  atmos- 
phere  and    to   satisfactory  conclusions. 


ImprovinR  Drill  Sleols 

"  A  CHAIN  is  no  st longer  than  its  weakest  link," 
/V  and  such  a  condition  may  be  regarded  as  quite 
applicable  to  drill  stivl.  Comparative  figures  have 
brought  out  the  fact  that  the  number  ot"  broakages  in 
drill  steel  is  large,  but  it  would  appear  Ibit  a  certain 
peiTentage  of  failure  is  to  be  taken  as  a  matter  of 
course.     Considering  the  difforent  processes  of  nianu- 
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facture  and  preparation  of  drill  steel,  there  does  not 
seem  to  be  any  one  stage  which  consistently  produces 
failure.  In  some  instances  the  latter  may  be  attributed 
to  the  composition  of  the  steel  itself,  to  the  heat  treat- 
ment during  and  after  the  forging  process,  or  to  the 
development  of  stresses  in  service,  or  perhaps  to  a  com- 
bination of  these  three  factors.  It  is  generally  agreed 
that  proper  heat  treatment  is  essential,  however,  and 
is  the  most  important  of  these.  Steels  of  various  com- 
binations and  of  different  shapes  are  submitted  to  dif- 
ferent heat  treatments,  but  to  be  of  the  greatest  serv- 
ice— in  other  words,  to  produce  the  least  percentage  of 
failures — each  step  in  the  preparation  of  the  steel  for 
the  work  it  is  to  do  in  the  mine  must  be  performed 
with  exactitude  and  with  a  consideration  of  its  .specific 
function. 

In  this  issue  we  present  a  paper  by  Frank  H.  King- 
don  which  was  read  at  one  of  the  drill  steel  sessions 
of  the  February  meeting  of  the  A.  I.  M.  E.  Dealing 
ostensibly  with  the  essentials  of  an  ideal  drill  steel, 
the  paper  serves  as  an  excellent  guide  as  to  what  may 
be  expected  of  the  steel  maker  and  the  user.  Form- 
ing, as  it  does,  an  important  part  of  mine  operation, 
it  is  certain  that  the  subject  of  drill  steel  will  receive 
close  attention  from  mine  managers  and  be  given 
consideration  from  many  angles.  The  movement  to 
instigate  such  research  work  and  make  a  thorough  cor- 
relation of  the  results  will  ultimately  lead  to  conclu- 
sions that  will  be  of  lasting  benefit  to  the  industry, 
and  we  take  this  opportunity  of  commending  those 
who  have  been  instrumental  in  initiating  such  a  study 
and  adding  it  to  the  effective  program  which  forms 
such  an  essential  part  of  the  Institute's  activities. 


Advice  to  the  Ambitious 

WHAT  makes  this  country  great  is  the  average 
greater  enlightenment  of  its  citizens  as  compared 
with  those  of  other  countries ;  and  the  average  greater 
freedom  from  the  burden  of  accepted  and  dogmatic 
views,  inherited  or  prescribed.  That  leaves  us  at  liberty 
to  reason;  and  the  abundant  opportunities  of  the  public 
.schools  and  the  multitudinous  colleges  and  special  higher 
institutions  bring  out  the  reasoning  power.  Our  daily 
and  weekly  press,  more  widely  read  in  this  country  than 
in  any  other  in  the  world,  raises  constantly  the  keen- 
ness and  the  general  knowledge  of  the  average  mind, 
and  tends  to  put  it  above  childish  passions,  prejudices, 
and  errors.  Such  a  preparation  and  such  tangible  re- 
sults in  the  average  breadth  of  comprehension  kept  us 
freer  from  Bolshevism  and  the  attempted  murder  of 
civilization  than  any  other  country,  pending  the  prac- 
tical demonstration  in  Rus.sia  of  its  childishness. 

There  is  no  limit  to  what  you  can  learn,  or  the  part 
you  can  play.  There  are  at  least  two  new  Senators  in 
Washington  that  we  know  of,  and  there  is  one  Cabinet 
member,  who  have  pounded  a  drill  and  handled  the 
muckstick  in  their  time.  One,  we  believe,  had  studied 
law  before  the  event,  and  one  after  the  event;  and  one, 
we  are  glad  to  say,  never  studied  law  at  all.  The  whole 
schooling  of  that  one  was  limited;  but  he  studied  mines 
and  men,  and  we  have  no  doubt  he  will  be  a  good  judge 
of  laws. 

Therefore,  ambitious  and  forward-looking  miner  or 
mining  man,  actually  or  hopefully,  the  sky  is  the  limit; 
it's  up  to  you.  The  fir.it  thing  i.M  to  learn  all  you  can 
about  your  own  busines.s.  You  will  learn  most  of  that 
from  the  mines  them.selves  if  you  move  around,  observe, 


and  ponder:  but  it  is  good  to  have  a  background  of 
principles  and  learn  what  has  been  done  in  the  past.  If 
you  can  figure  it  out,  and  have  not  already  done  so, 
go  to  a  mining  school  and  take  the  course.  What  min- 
ing school?  The  best  you  can  find  out  about.  You 
should  have  had,  if  possible,  some  practical  experience 
in  mining  before  you  go.  Pitch  in  when  you  get  there, 
and  get  the  meat  out  of  your  studies  and  the  experience 
out  of  your  teachers.  There  are  men  who  attend  col- 
lege who  should  be  kicked  out,  because  they,  skim  along 
and  waste  their  time.  A  lot  of  them  are  kicked  out,  but 
in  some  colleges  at  least  there  are  some  who  are  sly 
or  supple  enough  to  loaf  along  and  get  their  degree  and 
still  be  small  credit  to  themselves  or  the  mining  in- 
dustry. 

When  you  have  got  all  the  mining  school  offers,  get 
back  into  the  harness,  work,  experience,  and  study 
mines,  mills,  and  the  background  of  the  mining  indus- 
try. Then  narrow  and  concentrate  your  efforts :  as  you 
have  hitherto  worked  broadly,  now  dig  deep.  Work  for 
experience,  not  salary.  Above  all,  be  honorable,  kind, 
and  human.  If  you  follow  out  the  above  we  can  guar- 
antee your  success.  What  is  success?  To  have  a  mind 
at  peace,  and  to  love  mankind,  and  to  sense  the  Uni- 
versal Laws. 

Everybody  cannot  follow  out  this  course  of  college 
training.  You  may  find  it  impossible  to  travel  far  and 
study  at  what  you  think  the  best  mining  school.  If  that 
is  so,  take  the  best  you  can,  and,  if  need  be,  the  handiest, 
which  may  well  be  good.  If  you  cannot  study  six  years, 
or  five,  or  four,  take  two  or  three,  or  even  one  year. 
Possibly — rarely — you  cannot  take  any.  You  may  have 
a  family  on  your  hands,  which  is  a  great  and  fine  thing, 
or  otherwise  have  dependents  to  support,  and  find  it 
impossible  to  lay  off  and  study. 

No  need  to  feel  discouraged  in  these  days  and  in  this 
country.  Take  a  correspondence  school  course,  or  a 
university  extension  course  ( such  as  are  being  given 
by  many  schools),  or  even  a  summer  course.  There  are 
men  who  have  hacked  their  way^  up  without  even  that. 
Buy  books  and  study;  and  at  the  same  time  study  men 
and  mines,  and  cultivate  the  greatest  gift  of  all — horse 
sense.  Books  are  simply  the  record  of  common  sense; 
science  and  mining  are  nothing  else.  It  is  easy  to  find 
men  with  one  or  many  degrees  who  are  of  no  use :  long 
memorizing  has  failed  as  a  substitute  for  balance  of 
thought,  observation,  and  judgment.  The  man  who 
knows  nothing  of  books  and  the  man  who  knows  noth- 
ing but  books  are  alike  ignorant,  and  bound  to  be  the 
underlings  in  the  world's  struggle  onward  and  upward. 

Be  modest — you  have  every  reason  to  be.  If  you  are 
a  college  graduate,  do  not  swell  up  on  that  account.  We 
remember  one  college  graduate  who  was  .shocked  because 
he  could  not  hold  a  job.  "Why,"  he  said,  "they  don't 
seeon  to  realize  what  a  Ph.D.  from  Harvard  m.eans." 
"It  means,"  was  the  reply,  "that  you've  got  to  make 
good,  or  get  fired." 

On  the  other  hand,  if  you  have  been  denied  the 
advantages  of  school  and  college,  do  not  try  to  com- 
pensate for  it  by  self-conceit.  Do  not  tell  yourself  and 
the  world  that  you  are  in  the  same  class  with  Abraham 
Lincoln,  Thomas  A.  Edison,  and  the  rest.  The  chances 
are  ten  million  to  one  that  you  arc  not — that  you  are 
an  ordinary  dub  like  the  re.st  of  us,  and  need  all  the 
help  you  can  get  to  raise  you  out  of  the  ordinary,  or 
possibly  from  the  infraordinar>'  up  into  the  ordinary. 

That  most  wonderful  of  natural  forces,  the  Human 
Will,   is  (he  swnrd  with  which  you  can  <'ut    through  all 
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obstacles,  overcome  all  handicaps.  It  will  enable  you  to 
overcome  the  handicap  of  too  soft  an  early  life,  and 
the  fatal  tendencies  of  the  loafer  and  the  cad;  it  will 
smash  through  the  handicap  of  too  rude  a  beginning, 
and  the  danger  of  becoming  a  sulker  and  an  ignorant 
braggart.  It  is  a  force  which  each  of  us  possesses:  it 
grows  with  use,  and  can  raise  any  of  us  so  that  we  can 
look  level  into  the  eyes  of  any  man  on  earth.  And  it 
makes  us  all  good  miners.  We  do  not  all  want  to  be 
engineers.  In  our  army  we  must  not  dream  of  having 
all  colonels,  as  in  the  .standing  army  of  Nicaragua.  We 
need  some  lieutenants,  supply  sergeants,  and  a  lot  of 
red-headed,  two-fisted,  intelligent  doughboys.  And  above 
the  mining  engineer  comes  the  general,  who  directs 
the  lot. 

In  this  country  we  used  to  be  liberal  with  our  titles. 
We  remember  groups  where  every  man  was  a  doctor, 
judge,  colonel,  and  the  rest;  and  all  of  them  compli- 
mentary, and  indicative  of  the  desire  of  friends  to 
please.  At  the  present  time  it  is  good  foi-m  to  call 
anybody  that  has  distinguished  himself  in  science,  in- 
dustiy,  or  education  "Doctor."  It  is  largely  a  kindly, 
almost  quizzical  form  of  address,  and  indicative  of  the 
equality  of  Americanism.  If  you  cannot  honestly  earn  a 
doctor's  degree  in  a  college,  some  friendly  university 
may  give  you  one  for  nothing :  but  if  that  fails,  you  can 
always  depend  on  your  friends. 

But  as  to  engineers — mining  engineers — that  is  a 
little  more  serious.  We  should  be  more  careful  how  we 
apply  the  term.  "Your  husband  is  a  mining  engineer?" 
was  the  remark  once  made  to  a  lady  we  know.  "I  only 
met  a  mining  engineer  once:  he  got  twenty-five  dollars 
out  of  me  for  mining  stock.  I've  had  enough."  A  case 
of  wrong  classification,  of  course;  the  man  she  had  met 
should  be  called  a  "human  engineer."  And  remember 
that  many  a  foreman  is  more  fit  to  handle  a  mine  than 
many  an  engineer. 


Clay  Industry  in  California 

THE  CALIFORNIA  State  Mining  Bureau  recently 
issued  a  preliminary  bulletin  upon  the  status  of 
the  clay  industry  in  California.  From  it  we  gather 
that  since  1887  there  has  been  a  gradual  growth  in  the 
industry,  the  peak  being  reached  in  1909,  with  a  total 
production  of  crude  pottery  clay  of  299,424  tons,  valued 
at  $465,647.  In  1918,  the  latest  figures  available,  pro- 
duction was  112,423  tons,  valued  at  $166,788.  The 
value  of  pottery  clay  products  in  1918  amounted  to 
$1,687,902,  and  the  brick  and  tile  production  for  the 
.same  year  totaled  .$2,363,481. 

As  nearly  as  can  be  ascertained,  the  producing  com- 
panies at  this  time  number  fifty-two;  twenty-three 
making  common  brick,  five  terra  cotta,  three  porcelain 
and  china,  five  pres.sed  brick,  four  firebrick  and  refrac- 
tory, nine  pottery  and  sewer  pipe,  two  tile,  one  art 
pottery,  and  nine  clay.  A  surprising  variety  of  products 
is  put  up  on  the  market — paving  brick,  common  brick, 
pavinjr  fiber,  partition  tile,  hollow  liuilding  blocks, 
vitrified  sewer  pipe,  drain  tile,  flue  lining,  terra-cotla 
products,  miscellaneous  pottery,  glazed  art  pottery, 
sanitary  porcelain  ware,  chemical  stoneware,  liuilding 
tile,  Larsite  floating  brick  and  porcelain  and  china 
products,  firebrick,  and  refractories. 

As  might  bo  supposed,  there  are  many  deposits  of 
clay  in  Cnlifornia,  .some  develop^'d  aiu!  being  used  and 
others  only  partly  developed.  Prolial)ly  many  undis- 
covered deiiosits  exist.     The  industry.  :ilthough  not  ns 


large  as  that  in  the  Eastern  states,  is,  however,  sub- 
stantial, and  may  be  e.xpected  to  develop  steadily  with 
the  growth  of  population  on  the  Pacific  Coast.  The  clay 
industrj'  is  intimately  related  to  the  growth  of  cities,  as 
many  of  its  products  are  used  in  building  construction 
and  for  decorative  purposes.  At  present  there  is  a 
decided  increase  in  building  operations  upon  the  Pacific 
Coast,  and  the  result  will  be  to  stimulate  considerably 
this  industry,  which  has  suffered  from  the  effects  of  the 
war  period  more  than  most  others  have. 


Government  Scribbling  Paper 

''T^O  CRITICISE  the  Government  is  the  favorite  pre- 
X  rogative  of  the  governed.  It  is  easier  than  to  work 
for  a  better  government,  and  it  brings  the  criticizer 
more  into  the  limelight,  particularly  if  his  style  is  suf- 
ficiently satirical.  A  favorite  opening  is  afforded  by 
the  practice  of  the  United  States  Government  bureaus 
in  sending  printed  and  mimeographed  bulletins  to  those 
to  whom  they  think  the  information  therein  contained 
will  be  valuable.  In  many  instances,  however,  such  mat- 
ter is  merely  thrown  in  the  consignee's  favorite  file — the 
waste  basket — unless,  perchance,  one  side  of  the  paper 
is  left  blank,  when  a  partially  developed  sense  of  econ- 
omy suggests  its  use  for  scribbling  purposes.  We  have 
devised  a  better  scheme. 

Until  recently,  we  received  regularly  in  this  office, 
among  other  useless  things  (to  us),  reports  of  legal 
decisions  made  by  the  Interstate  Commerce  Commis- 
sion, and  certain  publications  of  the  U.  S.  Weather 
Bureau.  For  the  sake  of  economy,  we  were  willing  to 
invest  two  2-cent  stamps  to  carry  a  message  to  each  of 
these  departments  suggesting  that  our  name  be  deleted 
from  their  mailing  lists.  In  reply  we  received  two 
courteous  letters  thanking  us  for  bringing  the  matter 
to  their  attention  and  expressing  regret  that  the  publi- 
cations had  been  sent  where  they  were  not  needed. 

Those  who  publish  information  know  that  if  they  wait 
for  some  one  to  clamor  for  their  product,  in  nine  cases 
out  of  ten  they  will  wait  in  vain.  Government  bureaus, 
in  particular,  are  e.xpected  to  give  general  distribution 
to  their  bulletins  without  waiting  for  individual  re- 
quests. The  recipients  usually  find  the  information 
thereby  obtained  more  or  less  valuable.  Appreciations 
are  few,  but  howls  are  loud  if  a  service  is  discontinued. 
We  believe  that  if  anyone  receives  Government  publi- 
cations which  are  of  no  use  to  him,  he  is  open  to  severe 
censure  for  connivance  in  the  misappropriation  of  Fed- 
eral funds! 

Gold  Mining  on  the  .Mend 

A  GRADUAL  TREND  of  the  gold  industry  away 
from  the  depression  of  the  last  few  years  is  being 
noted  with  the  fall  in  prices  of  supplies  and  the  greater 
efficiency  and  supply  of  labor.  Producers  of  this  metal, 
of  course,  are  elateti  rather  than  depressed  over  the 
collapse  of  prices  and  general  industrial  depression,  for 
they  have  much  to  gain  and  nothing  to  lose.  South 
African  statistics  just  to  haiul  show  an  improvement 
there,  too.  The  production  of  the  Witwalersrand  area 
doclinetl  every  month  from  last  August  up  ti^  .Tanu.iry 
of  this  year,  when  a  turn  upward  came,  tlu'  .laiuiary 
production  being  31,000  oz.  greater  than  that  in  De- 
cember. Foreign  producers,  of  course,  whero  free  ex- 
I)ort  of  gold  is  permitted,  obtain  a  pr»'mium  over  the 
fixed  price  obtainable  in  this  country  by  rea.'^on  of  the 
pn-niiuni  on  dollar  exchange. 
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What  Others  Think 


A  Gram  of  Radium  for  Mme.  Curie 

In  your  issue  of  March  19  you  have  an  editorial  under 
the  subject  "A  Gram  of  Radium  for  Mme.  Curie."  So 
little  does  the  public  know  about  radium  other  than 
through  hearsay  that  it  is  perhaps  not  surprising 
some  of  the  general  information  in  your  editorial  is  in 
error.  Quite  a  few  articles  have  appeared  of  late  in 
newspapers  and  magazines  which  leave  the  same  impres- 
sions, but  the  information  furnished  in  Engineering 
and  Mining  Journal  being  for  technical  men,  you  no 
doubt  wish  it  to  be  above  the  average  in  accuracy. 

There  is  no  real  scarcity  of  radium;  the  companies 
producing  it  have  met  the  demand  as  fast  as  it  has 
grown.  It  may  not  be  unreasonable  to  thinlt  that  Prov- 
idence may  have  intended  that  mankind  should  have 
to  work  hard  to  get  anything  so  wonderful  as  radium; 
worth  while  things  are  difficult  of  attainment. 

Radium  is  distributed  quite  generally  over  the  world, 
being  found  in  Europe,  Australia,  Africa,  and  America, 
and  it  doubtless  exists  in  many  other  countries  waiting 
for  discovery.  In  America,  so  far  it  has  been  found 
in  Colorado,  Utah,  Wyoming,  New  Mexico,  Pennsylvania, 
Canada,  and  it  no  doubt  exists  in  many  other  localities. 
The  visible  supply  of  the  ores  that  yield  radium  is  not 
small  in  relation  to  the  radium  which  has  been  produced 
and  the  needs  of  mankind  as  so  far  indicated.  The 
Colorado  deposits  are  now  rather  thoroughly  investi- 
gated in  particular,  and  there  is  no  probability  of  ex- 
haustion of  these  deposits  alone  for  ten  times  the  half 
dozen  years  mentioned  in  the  editorial,  and  the  produc- 
tion of  radium  is  likely  to  keep  step  with  the  progress 
of  mankind  in  learning  to  use  it.  If  radium  were  as 
plentiful  as  the  more  ordinary  elements,  who  knows  but 
mankind  might  be  destroyed  before  learning  how  to 
control  and  use  it? 

Radium  exists  in  ores  only  in  such  slight  traces  as 
not  to  be  considered  in  percentage,  but  it  must  be 
identified,  measured,  and  controlled  by  means  of  elec- 
troscope measurements  of  its  radio-activity.  The  min- 
ing, extracting,  and  recovering  of  this  element  is  costly 
far  beyond  anything  ever  attempted  in  a  mining  and 
metallurgical  way,  and  i.s  perhaps  the  most  complex 
metallurgical  undertaking  ever  attempted.  It  requires 
approximately  six  months  to  extract  and  finish  radium 
ready  for  use,  after  the  ore  is  mined. 

From  the  above  it  may  be  inferred  that  radium  is  more 
costly  than  anything  else  known  to  mankind,  not  because 
it  does  not  exist  in  reasonable  amounts  (considering 
that  it  is  radium,  not  table  salt,  nor  pig  iron),  but 
because  it  costs  so  much  to  recover  it  from  the  condi- 
tion in  which  Providence  has  furnished  it,  and  perhaps 
as  a  fitting  reward  for  a  hard  fight. 

The  amount  of  radium  used  for  luminous  paints  is 
practically  negligible,  contrary  to  so  much  that  has 
been  published  of  late  by  those  who  are  not  informed, 
and  is  a  verj'  small  percentage  of  the  radium  produced. 
The.se  paints  are  luminous  zinc  sulphide  with  the  faint- 
est trace  of  radium  present  to  keep  the  zinc  sulphide 
luminous  when  radium  is  used,  as  the  price  must  ev- 
idence, but  a  large  part  of  such  paints  are  being  pro- 
duced by  using  mesothorium  instead  of  radium.    It  can, 


I  believe,  be  stated  with  assurance  that  such  radium  as 
has  been  used  in  luminous  paint  never  kept  doctors 
from  obtaining  needed  radium,  but  there  was  a  time 
during  the  war  that  the  use  of  radium  in  luminous 
paints  for  the  Government  saved  many  lives  and  ma- 
terially aided  in  keeping  radium  companies  in  oper- 
ation. 

The  production  of  radium  has  kept  abreast  of  medical 
requirements,  and  the  various  radium  companies  of 
America  alone  have  a  combined  capacity  of  at  least 
three  grams  of  radium  element  per  month.  There  is 
no  danger  of  exhaustion  of  radium  ore  deposits  for 
many  years  to  come,  and  all  demands  for  radium  have 
been  promptly  met  by  the  companies  producing  it. 

L.  F.  Vogt, 

Canonsburg,  Pa.  Standard  Chemical  Co. 


Principles  of  Copper  Leaching  and 
Precipitation 

A  number  of  statements  are  made  by  Frank  E.  Lathe, 
in  the  paper  on  the  principles  of  copper  leaching  and 
precipitation  practice,  presented  at  the  recent  meeting 
of  the  Canadian  Institute  of  Mining  and  Metallurgy, 
as  reported  in  the  March  12  issue  of  the  Engineering 
and  Mining  Journal,  as  to  which  opinions  will  differ. 
It  is  stated  that  crushing  must  be  sufficiently  fine  to 
set  free  the  copper  mineral,  and  thus  make  a  good 
extraction.  As  I  understand  the  term  "setting  free  a 
mineral,"  this  is  usually  understood,  in  describing  mill- 
ing practice,  to  mean  that,  in  an  ore  so  crushed,  the 
individual  particles  of  mineral  are  practically  free  from 
gangue.  I  do  not  know  of  any  crushing  being  done  for 
leaching  so  fine  as  this,  and  the  main  object  of  crushing 
in  this  instance  is  to  permit  access  of  solution  to  the 
mineral  and  its  removal  by  washing  in  a  reasonable 
time,  an  entirely  different  matter,  which  has  little  to 
do  with  "setting  free  the  mineral"  in  the  ordinary 
acceptation  of  that  term. 

In  the  paragraph  following  we  read  that  "copper 
sulphides  are  almost  insoluble  in  ordinary  leaching  solu- 
tions, whereas  those  of  iron  are  often  fairly  soluble." 
I  would  be  inclined  to  doubt  any  appreciable  solubility 
of  iron  sulphides  in  "ordinary  leaching  solutions." 

Regarding  the  advantages  and  disadvantages  of  sul- 
phuric acid  as  a  solvent,  although  it  is  true,  as  Mr. 
Lathe  states,  that  some  oxides  of  iron  and  aluminum 
are  dissolved  by  it,  the  main  objection  to  this  comes 
from  an  increased  acid  consumption  and  not  from  "foul- 
ing the  solutions."  Foul  solutions,  in  practice,  have 
proved  to  be  much  less  of  a  bugbear  than  they  are  in 
the  literature  of  copper  leaching,  and  it  is  a  fact  that 
copper  electrolysis,  as  carried  on  at  Ajo,  could  not  be 
done  with  pure  solutions  of  copper  sulphate. 

The  statement  is  made  regarding  ammonium  com- 
pounds that  they  cannot  be  regenerated  by  electrolysis. 
Although  this  has  not  liccn  done  ])ractically,  I  am  not 
at  all  sure  that  it  cannot  be  accomplished,  and  some  work 
has  been  done  on  this  problem.  In  my  opinion  it  is  a 
proper  field  for  experiment,  which  may  result  in  a 
method  at  least  as  cheap  and  practicable  as  the  present 
process  of  recovery. 
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Mr.  Lathe  states  that  reduced  ferric  salts  are  hard  to 
oxidize,  and  that  precipitation  by  electrolysis  is  impos- 
sible. The  latter  is,  of  course,  true  if  ferric  salts  are 
present  in  large  amounts  in  an  electrolyte,  but  I  do  not 
believe  that  it  will  be  found  impossible  to  work  out  an 
electrolytic  method  making  use  of  the  solvent  action  of 
ferric  salts.  Such  a  method,  although  it  would  probably 
have  a  restricted  use  for  special  operations  only,  would 
nevertheless  have  the  great  advantage  of  being  able  to 
dissolve  sulphides  of  copper  without  roasting. 

As  to  what  is  said  regarding  upward  and  downward 
percolation,  so  far  as  I  am  able  to  judge  from  what  is 
told  me  by  competent  metallurgists  familiar  with  both 
the  Ajo  and  Chuquicamata  plants,  there  are  no  obvious 
advantages  from  the  choice  of  either  method.  I  would 
hesitate  to  say  that  upward  percolation  necessarily 
results  in  more  rapid  extraction  or  in  ten  times  as  much 
water-soluble  copper  in  the  tailings,  as  stated  by  Mr. 
Lathe. 

In  comparing  consumption  of  acid  at  different  plants 
on  different  ores,  the  number  of  pounds  consumed  per 
ton  of  ore  signifies  little,  and  it  would  be  more  inform- 
ing to  state  the  consumption  in  pounds  of  acid  per  ton 
of  copper  extracted. 

The  author  does  not  give  the  whole  story  in  the 
statements  that  he  makes  with  respect  to  graphite 
anodes.  It  is  true,  as  he  says,  that  liberated  oxygen 
and  ferric  salts  attack  graphite,  and  that  is  true  for 
lead,  which  is  not  so  stated  by  him,  but  this  attack  on 
either  lead  or  graphite  is  only  true  for  solutions  of 
pure  copper  sulphate  or  those  which  do  not  carry  suf- 
ficient depolarizing  agents.  Without  the  presence  in 
solution  of  depolarizing  agents,  neither  graphite  nor 
lead  could  be  used  as  anodes,  as  the  first  would  be  disin- 
tegrated and  the  second  peroxidized  by  the  oxj'gen 
evolved ;  but  the  evolution  of  free  oxygen  is  prevented 
by  the  presence  in  solution  of  sufficient  depolarizing 
agents  (SO,,  ferrous  sulphate  or  both),  and  either 
graphite  or  lead  anodes  are  entirely  durable  under  these 
conditions.  This  fact  was  the  most  important  prac- 
tical discovery  made  during  the  course  of  large-scale 
leaching  experiments  for  the  Phelps  Dodge  Corporation, 
under  my  direction,  and  this  method  of  preventing  the 
disintegration  of  anodes,  which  was  not  known  pre- 
viously, is  covered  by  patent.  I  am  informed  that 
graphite  is  in  use  at  a  plant  in  Australia  with  perfectly 
satisfactory  results,  and  the  lead  anodes  at  Ajo  are 
certainly  durable,  and  the  durability  of  both  are  due 
to  the  facts  above  staled. 

The  ."tatement  made  by  Mr.  Lathe  that  the  amount 
of  copper  deposited  per  kilowatt  hour  should  be  0.7 
to  0.9  lb.  is  conservative.  As  a  matter  of  fact,  it  should 
be  much  more  than  this,  and  tests  have  shown  that 
much  hij'her  yields  are  entirely  practicable.  Of  course, 
JDcal  conditions  will  not  always  make  the  use  of  such 
I)ractice  possible,  but  there  is  nothing  very  complicatetl 
or  difficult  in  getting  a  yield  of  2.5  to  3  lb.  of  copper 
per  kilowatt  hour. 

In  the  discussion  of  Mr.  Lathe's  paper,  Mr.  Mathew- 
son  mentioned  the  use  of  large  current  densities,  and 
although  under  such  conditions  the  size  of  the  precipi- 
tating plant  would  of  course  be  reduced,  it  must  be 
borne  in  mind  that  neither  graphite  nor  lead  anodes 
can  l)t'  used  with  high  enough  current  densities  to  give 
evolution  of  oxygen,  as  such,  at  the  anodes,  as  they 
would  rapidly  disintegrate  under  these  conditions. 
Lo."*  Angeles,  Cal.  G.  I).  Van  Arsdale. 


The  Roads  to  Knowledge 

I  have  made  it  a  point  never  to  force  my  opinion  on 
anyone  and  have  cultivated  the  habit  of  respecting  the 
opinions  of  othei's,  in  some  cases  more  than  I  do  my 
own,  especially  when  their  positions  entitle  them  to  this 
respect. 

I  believe  the  editor  in  the  March  5  issue  of  Engineer- 
ing and  Mining  Journal,  under  the  heading,  "Only  a 
Correspondence  School  Engineer,"  missed  one  point,  and 
a  very  important  one  at  that.  I  submit  it,  and  hope  it 
will  be  received  as  intended,  kindly. 

No  one  would  care,  I'm  sure,  to  take  issue  with  the 
editor  when  he  claims  superioritj-  for  the  university 
over  the  correspondence  school,  else  why  should  students 
spends  thousands  of  dollars  at  a  university  when  the 
same  thing  could  be  obtained  for  a  few  hundred  through 
a  correspondence  school  ?  Let  us,  however,  take  the  case 
of  a  young  man,  John  Smith  (just  any  young  man),  who 
has  a  family  and  an  earnest  desire  for  betterment. 
University  training  is  absolutely  out  of  the  question. 
So  he  and  his  life  partner  plan  and  save  for  a  corre- 
spondence course  in  mining.  He  studies  faithfully,  and 
by  the  help  of  the  officials  gains  experience  first  in  one 
branch  and  then  in  another,  as  his  studies  progress, 
until  he  becomes  quite  proficient,  and  at  last  obtains  a 
position  of  enough  importance  to  be  considered  a  credit 
to  the  profession,  and  in  a  small  way  a  success. 

OR — Smith  after  commencing  his  studies  subscribes 
for  the  Engineering  and  Mining  Journal,  and  finds  the 
knowledge  to  be  gained  therefrom  invaluable.  But  one 
evening  he  reads  of  a  certain  man  termed  "Only  a 
Correspondence  School  Engineer."  Upon  reflection  and 
realizing  the  editor  is  a  man  of  note  and  experience,  and 
that  his  opinion  must  represent  that  of  his  fellow 
engineers.  Smith  thinks  that  if  his  efforts  are  con- 
sidered in  this  light  he  might  as  well  say  with  the 
rooster  "What's  the  use,  anyway?  Yesterday  an  egg 
and  tomorrow  a  feather  duster." 

As  there  are  men  who  have  reached  the  highest  rung 
on  the  ladder  of  success  without  university  training, 
a  proper  consideration  not  only  for  those  struggling 
young  correspondence  school  men  but  for  the  mining 
industry  in  general  should  have  caused  the  editor  to 
leave  out  "Only  a  Correspondence  School  Engineer." 

No  correspondence  school  man  expects  an  equal  chance 
with  a  college-trained  man,  but  the  correspondence  study 
is  not  to  his  discredit;  so  why  speak  or  write  of  any- 
one as  "Only  a  Correspondence  School  Engineer"? 

Sixes,  Ore.  G.  E.  McGinitie. 


Copper  Producers  Helpless  in  Matter  of  Price 

We  have  read  with  a  great  deal  of  interest  the  edi- 
torial in  Engineering  and  Mining  Journal  of  Jan.  8, 
entitled  "Why  Is  Copper  a  Luxury?"  It  seems  to  us 
that  the  copper  producers  are  rather  helpless  in  such  a 
situation  as  you  mention,  namely  that  of  the  copper 
screens.  In  the  last  few  years  competitive  conditions 
have  been  set  at  nought.  No  doubt  manufacturers  who 
did  not  get  as  much  profit  as  possible  on  the  market  from 
the  luxury  screening  were  called  foolish. 

Is  it  not  your  opinion  that  in  this,  as  in  a  ,  ■■e:i!  iiiuiV 
other  items,  the  only  help  for  tb'>  copi>er  pr^  i;:or.s  \\\\\ 
come  with  renewed  keen  conip>>ition  betweoi  dilTorent 
nuimifacturers?  SECOND  W  arp  SkciuUTIi  .<  Co.. 

Milwaukee,  Wis.  E.  M.  Keays. 
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Some  Aspects  of  the  Zinc  Situation 

A  Study  of  Production,  Consumption,  and  Prices  During  the  Last  Two  Decades  Indicates  That 
Present  Conditions  Can  Only  Be  Temporary  and  That  a  Tariff  Increase  May 
Not  at  This  Time  Be   Desirable 


By  W.  F.  Boericke 

Written  for  Engineering  and  Mining  Journal 
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S  A  RESULT  of  the  war,  the  United  States  has 
become  the  leading  source  for  the  world's  zinc. 
Belgium  and  Germany  used  to  supply  most  of 
the  international  demand,  but  these  countries  are  not 
now  able  to  produce  zinc  to  compete  with  the  American 
product."— From  an  article  entitled  "Zinc  Trade  of  the 
World,"  in  the  Commerce  Monthly,  published  by  the 
National  Bank  of  Commerce  of  New  York,  November, 
1920. 

"The  United  States  production  henceforth  must  be 
limited  to  the  extent  of  her  own  domestic  requirements, 
as  her  producing  cost  will  not  permit  of  competition 
with  European  zinc." — From  the  November  letter  of  the 
European  correspondent  of  the  American  Zinc  Institute. 

Here  are  two  conflicting  statements,  emanating  from 
two  authorities,  each  worthy  of  serious  attention,  that , 
affect  vitally  the  prosperity  of  the  American  zinc  indus- 
try, which  today  is  looking  into  the  future  with  no 
certain  discernment.  If  it  be  a  fact  that  production 
costs  in  Europe  will  be  so  high  that  American  zinc  can 
find  a  profitable  market  there,  the  zinc  mines  and  smelt- 
ers of  the  United  States  can  look  forward  to  a  long  era 
of  prosperity  and  expanding  business,  during  which  the 
phenomenal  production  of  1916  and  1917  may  be  equaled 
or  even  exceeded.  If,  on  the  other  hand,  production  is 
to  be  limited  strictly  to  the  needs  of  this  country,  it  is 
likely  that  there  will  be  a  necessity  for  curtailing  pro- 
duction for  some  time  to  come,  and  business  will  be  on 
an  extremely  competitive  basis,  with  prices  approxi- 
mating the  cost  of  production  at  the  best-equipped  and 
most  economical  plants,  until  all  surplus  producers  have 
been  forced  to  the  wall  or  taken  over  by  their  more 
powerful  rivals.  • 

To  gain  a  clear  conception  of  the  situation,  it  is  neces- 
sary to  make  a  careful  study  of  the  statistics  of  the 
zinc  industry  of  the  United  States  during  the  last  two 
decades.  The  following  table  gives  the  production, 
consumption,  and  surplus  of  production  over  consump- 
tion (or  vice  versa)  of  primary  zinc  in  the  United 
States  for  each  year  from  1903  to  1920: 

ZI.NC  PRODUCTION  AND  CONSUMPTION  IN  THE  UNITED  STATES 
In  .Short  Tons 


Year 
1903  (o) 
1904(a) 
1905  (a) 
1906(a) 
1907  (a) 
1908 
1909 
1910 
1911 
1912 
1913 
19M 
1915 
1916 
1917 
1918 
1919 
1920 
("I  Inclil 


Produc- 
tion 
159,219 
186,702 
203,849 
224.770 
249,860 
210,424 
255,760 
269,184 
286,526 
338,806 
346,676 
353,049 
489,519 
668,343 
669,573 
517,927 
465.743 
463,000 
)r<,(lii.!li,n 


Coa'^ump- 

tic.II 

I54.3fll 
I  80. 'All 
200,438 
220.781 
22(>.'t(,<l 
214.167 
270,730 
245,884 
280.059 
340.341 
295,125 
299.125 
364.855 
459.317 
413.643 
423,792 
323.964 
324,0011 
ndury  zinr. 


Per  Cent  of 

Surplus 

Production 

4,838 

3.0 

5,801 

3.1 

3,451 

1    2 

3,989 

18 

22,892 

9   1 

-     3,743 

1.8(  » 

—  14,970 

5.8  CO 

23,300 

8.6 

6,467 

2.2 

—    1,535 

0,4(61 

51,551 

14,8 

53,924 

15.5 

124,664 

25  4 

209,026 

31,2 

255.930 

38  2 

94,135 

18  1 

141,779 

32  5 

139.000 

30  0 

broken  line  the  consumption,  and  the  top  solid  line  shows 
the  average  price  of  zinc  for  each  year  at  St.  Louis. 

The  table  naturally  divides  itself  into  three  parts. 
The  first  takes  in  the  years  1903-1914  inclusive,  a  period 
of  normal  development  of  a  great  industry,  marked  in 
general  only  by  the  disturbance  due  to  the  1907  panic. 
The  second  part,  properly  starting  with  the  outbreak 
of  the  World  War  in  1914,  extends  through  1918,  with 
the  signing  of  the  armistice,  and  embraces  the  immense 
development  of  the  industry  in  response  to  war  demands, 
with  the  hectic  and  sensational  price  advances  in  the 
metal.     The  third,  the  readjustment  era,  brings  us  to 
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The  chart  gives  the  same   figures  in   graphic    form. 
The  lower  solid  line  depicts  the  production  of  zinc,  the 


A  COMPARISON  OP  THE  PRODUCTION,  CONSUMPTION,  AND 

PRICE  OF  ZINC   IN  THE  UNITED  STATES 

FROM  1003   TO   1920 

the  present  year,  and  this  chapter  is  far  from  being 
closed. 

Considering  the  first  period,  1903  to  1914,  it  is  evident 
from  the  table  that,  until  1913,  at  no  time  was  there 
any  appreciable  surplus  of  zinc  for  which  a  large  for- 
eign market  had  to  be  found.  Until  1907  production 
and  consumption  nearly  balanced.  In  1907,  a  surplus 
of  22,892  tons,  about  9  per  cent  of  the  production, 
accumulated,  but  this  was  easily  absorbed  in  the  follow- 
ing years,  during  which  consumption  exceeded  produc- 
tion. In  1910  there  was  another  surplus  of  23,300  tons, 
which  was  likewise  taken  up  in  1911  and  1912. 

In  1913  there  was  a  considerable  excess  of  produc- 
tion over  consumption,  due  not  so  much  to  large  zinc 
production  as  to  a  considerable  drop  in  consumption. 
Importations  of  foreign  zinc  were  made  as  a  result  of 
tariff  changes,  and  stocks  accumulated  rapidly.  The 
industry  was  in  a  depressed  condition,  more  on  account 
of  a  slowing  up  of  general  business  than  from  importa- 
tions. Then  came  the  war.  and  with  it  an  entire  change 
in  the  situation. 

Demand  Not  Lessened  by  High  Prices 

During  the  pre-war  period,  production  increased  from 
1.W,219  tons  in  1903  to  3.'>.'{.049  in  1914.  an  increase  of 
193,830,  or  121  per  cent,  ("onsuni))ti()ii  increased  from 
1.54,381  to  299. 12r)  tons,  an  increase  of  144.744  tons,  or 
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94  per  cent.  The  average  rate  of  increase  of  consump- 
tion per  year  was  13,158  tons,  and  this  figure  might  be 
taken  as  the  normal  rate  of  increase  in  domestic  con- 
sumption for  the  industry,  representing  a  healthy, 
.  natural  growi:h  under  normal  price  conditions.  The 
average  price  received  for  zinc  during  this  period  was 
5.58c.,  St.  Louis. 

A  study  of  the  chart  shows  that  in  general  the  pro- 
duction curve  was  more  sensitive  to  price  variations 
than  the  consumption  curve.  In  other  words,  there  is 
little  evidence  that  a  lower  price  for  zinc  stimulated 
the  demand  and  increased  consumption.  On  the  con- 
trary, the  largest  consumption  for  the  period  occurred 
in  1912,  when  the  price  reached  its  highest  figure,  6.93c., 
and  a  drop  to  5.61c.  and  5.11c.  in  1913  and  1914,  instead 
of  increasing  the  demand,  showed  a  falling  off  in  con- 
sumption. These  were  years  of  unsettled  business  con- 
ditions in  the  United  States,  due  to  the  change  in  the 
administration  and  to  uncertainties  in  the  tariff  and 
financial  issues.  Demand  for  zinc  decreased,  along  with 
general  business. 

The  conditions  affecting  the  industry  during  the  war 
period  are  too  well  known  and  recent  to  require  more 
than  the  briefest  resume.  The  seizure  of  the  Belgian 
smelters  by  the  Germans  cut  off  at  a  single  stroke  the 
main  source  of  zinc  for  the  Allied  countries.  A  glance 
at  the  following  table  will  show  how  dependent  those 
countries  were  on  imported  zinc,  which  came  in  large 
part  from  Belgium  and  Germany. 

FOREIGN  PRODVCTION  AND  CONSUMPTION  OF  ZINC  IN  1913 

Production.  Consumption,  Excess  of 

Country  Tons  Tons  Consumption  Over 

Proauction 

Great  Britain 73.020  214.508  141,488 

France 74.835  89,286  14,451 

Italy 12,015  12,015 

Total 147.855  315,809  167.954 

At  the  outset  of  the  war,  therefore,  these  countries 
were  confronted  with  the  necessity  of  finding  over  100 
per  cent  more  zinc  than  they  produced  in  order  to 
supply  their  normal  peace-time  requirements,  in  addi- 
tion to  the  urgent  needs  of  war  material.  They  turned, 
of  course,  to  the  United  States  as  the  most  available 
source  of  supply.  Under  the  stimulus  of  competitive 
bidding,  the  price  of  zinc  went  almost  perpendicularly 
from  5c.  to  2.3c.  per  lb.  Production  rose  from  346,676 
tons  in  1913  to  669,573  in  1917,  an  increa.se  of  over  90 
per  cent.  Exports  rose  from  7,783  in  1913  to  220,064 
in  1917. 

During  the  war  period  consumption  increased  from 
299,125  in  1914  to  423,792  in  1918.  The  peak  was 
reached  in  1916,  with  a  consumption  of  459,317  tons. 
This,  for  the  four-year  period,  was  at  the  rate  of 
31,167  tons  per  year  average  increase,  compared  to 
13,158  tons  per  year,  the  average  yearly  increase  in  the 
eleven-year  period  before  the  war.  The  conclusion  is  of 
course  unavoidable  that  this  increase  in  consumption 
waa  al)normal  and  due  solely  to  war  demands,  and  the 
ccHHumplion  figures  for  the  third  period  bear  out  thi.s 
conclu.sion. 

Last  Two  Years  Not  a  Reliable  Index 

III  1919  and  1920  consumption  was  practically  the 
same,  at  the  rate  of  324,000  tons  ju-r  year.  Ni-ithor 
year  gives  h  satisfactory  inde.x  <if  the  peaco-time  re- 
(|iiirement.M  of  the  United  States.  Nineleen-iiineteen. 
with  the  wholesale  changes  attcnd.iiit  to  the  signing  of 
the  armi.stice,  and  the  sweeping  adjustments  made 
nece«sary    in    passing    from    war   to   peace,   gives   little 


guide,  and  1920,  with  its  manifold  labor  difficulties, 
transportation  troubles,  price  inflation,  and  final  busi- 
ness depression,  is  quite  as  unreliable.  The  consump- 
tion for  the  first  six  months  of  1920  was  175,268  tons, 
making  an  indicated  consumption  of  350,000  tons  for 
the  year  had  this  rate  been  maintained.  The  difference 
was,  of  course,  due  to  the  slackened  business  conditions 
during  the  latter  part  of  the  year. 

Is  this  consumption,  325,000  to  350,000,  a  normal  con- 
sumption for  the  United  States?  Considering  the  pre- 
war consumption  figures,  a  maximum  of  340,341  tons  in 
1912  and  295,125  in  1913  is  noted,  and  1913  was,  as 
has  been  recorded,  a  year  of  business  depression.  The 
normal  annual  increase  in  consumption  for  the  pre-war 
period  was  about  13,000  tons  per  year.  Were  this  rate 
maintained,  a  normal  consumption  of  approximately 
400,000  tons  would  be  indicated  as  the  domestic  require- 
ments in  1920.  It  should  be  emphasized  that  this  whole 
amount  would  be  consumed  in  the  regular  requirements 
of  industry,  considering  the  normal  business  require- 
ments and  the  increase  in  population,  and  has  nothing 
whatever  to  do  with  the  extraordinary  demands  of  war 
or  special  exigency.  It  seems  to  me  that  this  figure  is 
not  far  out  of  reason  as  a  basis  on  which  to  work. 

Unfortunately,  however,  in  the  distorted  and  extrava- 
gant trade  tendencies  of  the  war  period,  there  is  little 
means  of  knowing  whether  this  increase  in  consump- 
tion was  actually  maintained  in  the  industries  dependent 
on  the  zinc  business.  Despite  an  ardent  and  persistent 
advertising  campaign  for  increased  use  of  zinc  in  indus- 
try by  a  certain  large  interest,  there  was  undoubtedly 
some  substitution  of  other  metals  and  materials  in  cer- 
tain lines  which  formerly  consumed  zinc.  This  was  due 
in  part  to  war  necessity,  which  made  it  incumbent  upon 
manufacturers  to  substitute  a  cheaper  or  more  available 
material  for  that  which  might  be  theoretically  the  best. 
The  greatly  decreased  use  of  brass  in  automobiles,  for 
instance,  and  a  production  of  some  so-called  galvanized 
products  which  have  not  lasted  as  well  as  the  pre-war 
article,  are  cases  in  point.  The  competition  of  various 
forms  of  roofing  has  made  inroads  into  the  promising 
field  expected,  as  a  result  of  the  century -old  success  in 
Europe  of  zinc  roofing.  These  fields  are  still  open,  with 
immense  possibilities,  but  there  is  need  for  the  skilled 
salesman  as  well  as  for  the  miner.  On  the  other  hand, 
numerous  new  and  growing  uses  have  been  found  fo*- 
the  metal,  and  particularly  for  the  byproducts. 

Production  Will  Not  Be  Excessive 

Assuming,  however,  that  400,000  tons  per  year  may 
reasonably  be  expected  to  be  consumed  in  1921  in  the 
domestic  market,  what  relation  will  this  bear  to  pro- 
duction? 

As  has  been  previously  pointed  out  from  the  chart, 
until  1912  production  and  consumption  in  the  United 
States  practically  balanced.  In  liU.")  and  1914  there  was 
a  considerable  surplus,  and  the  importation  of  European 
zinc  into  this  market,  due  to  the  elimination  of  the 
tariff,  would  undoubtedly  have  put  a  damper  on  the 
opening  of  new  sources  of  supply.  It  is  highly  probable 
that  had  conditions  remained  normal  there  would  have 
been  no  such  expansion  of  the  industry  as  resulted  in 
the  ensuing  years. 

Hetween  1914  and  1917  the  jiroduction  of  the  United 
States  incren.sed  over  160  per  cont  of  the  entire  increase 
f(>r  the  preceding  eleven-year  period.  A  consicicnttiie  part 
(  f  thi.s  production  was  made  in  tjuickly  constructed,  high- 
cost  plants,  the  output  of  which  was  made  possible  only, 
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by  the  high  price  of  zinc,  and  it  was  a  foregone  con- 
clusion that  the  production  of  these  plants  would  rapidly 
drop  off  and  ultimately  disappear  with  the  return  of  the 
price  to  a  saner  basis.  In  considering  the  potential 
production  of  the  country,  therefore,  it  is  absolutely 
necessary  to  limit  the  figui-e  to  the  possible  production 
under  normal  price  limits,  and  this  figure  will  be  much 
less  with  6  or  7c.  zinc  than  with  extravagant  figures. 

The  production  in  1919  and  1920  was  practically  the 
same,  but  the  rate  of  production  decreased  rapidly 
toward  the  end  of  1920.  For  the  first  six  months  the 
production  was  258,108  tons,  at  the  rate  of  516,000  per 
year;  for  the  last  half  only  206,000,  at  the  rate  of 
412,000,  a  decrease  of  20  per  cent.  It  was  estimated 
that  on  Jan.  1  only  52,500  retorts  out  of  a  total  of 
157,000  were  in  operation,  and  even  this  number  is  said 
to  be  decreasing.  This  would  be  at  the  rate  of  possibly 
200,000  to  250,000  tons  per  year,  much  below  the  pre- 
v/scr  figure  as  far  back  as  1909. 

Rich  Ore  Deposits  of  Oklahoma  Proved 
Unexpected  Stimulation 

With  the  price  of  zinc  at  the  end  of  the  year  below 
the  average  for  the  1903  to  1913  period,  and  smelting 
costs  much  higher  than  in  1913,  it  is  evident  that  a  halt 
in  production  was  bound  to  occur.  It  would  have  come 
earlier  but  for  the  extraordinary  production  of  zinc  in 
the  Oklahoma  field.  Because  of  the  intensive  prospect- 
ing in  this  field  during  the  boom  years  of  1915,  1916, 
1917,  stimulated  by  high  ore  prices,  orebodies  were 
drilled  and  developed  in  months  which  it  ordinarily 
would  have  taken  many  years  to  block  out. 

It  is  estimated  that  an  amount  of  drilling  equivalent  to 
ten  years'  prospecting  was  done  in  a  third  of  that  time. 
This  fact,  added  to  the  amazing  richness  of  some  of  the 
orebodies,  plus  the  insecurity  that  many  operators  had 
in  the  tenure  of  their  leases,  and  their  reluctance  to  let 
go  even  in  the  face  of  an  overproduction  of  zinc  ore  and 
falling  ore  prices,  caused  this  district  to  increase  its 
output  20  per  cent  over  its  1919  production,  reaching 
the  record  figure  of  560,000  tons  for  the  year.  Much  of 
this  ore  was  sold  for  prices  below  pre-war  figures,  with 
costs  at  least  50  per  cent  higher  than  prevailed  then. 
It  is  even  questionable  if  many  of  the  operators  got  back 
a  new  dollar  for  an  old  one,  considering  operating  costs 
alone,  and  making  no  allowance  for  overhead,  amortiza- 
tion, or  depletion  of  orebody.  The  fact  remains,  how- 
ever, by  virtue  of  this  vast  production  of  high-grade 
blende,  that  the  smelters  dependent  on  this  ore  received 
an  adequate  supply,  at  prices,  during  part  of  the  year 
at  least,  below  the  cost  of  production. 

Price  Affects  Producers  More  Than 
Consumers 

It  has  already  been  noted  that  apparently  the  zinc 
consumption  curve  is  not  directly  affected  by  the  price. 
In  other  words,  consumption  depends  more  on  general 
business  conditions,  especially  building  activity,  than  on 
a  high  or  low  price  for  zinc.  This  point  can  he  appre- 
ciated by  considering  the  comparatively  small  amount 
that  even  a  large  fluctuation  in  zinc  would  figure,  in 
relation  to  labor  and  other  cost,  in  a  large  building,  for 
example.  Yet  its  general  uhr  would  be  considerably 
influenced  by  the  amount  of  building  activity. 

i'roduction,  however,  is  afffccU-d  vitally  by  the  price, 
and  its  curve  follows  price  fluctuations  much  more 
'onslantly.  Allowance  must  be  made  for  necessary  lag 
tfor  production  to  respond  to  a  higher  price,  and  for  the 


momentum  that  will  carry  along  production  at  a  high 
figure  even  after  the  price  has  fallen.  Taking  this  fact 
into  consideration,  it  is  illuminating  to  note  the  pro- 
duction of  the  last  two  years  in  relation  to  the  price. 
The  figure  is  about  the  same  for  the  two  years,  about 
463,000  tons.  The  average  price  was  7c.  in  1919  and 
7.8c.  in  1920,  but,  as  noted,  the  price  fell  sharply  toward 
the  last  of  the  year  to  a  low  of  5.5c.  Ot  157,000  retorts 
in  the  country,  107,500  were  in  operation  on  Jan.  1, 
1920,  and  95,000  on  June  30,  about  two-thirds  the  capac- 
ity. Presumably  the  rest  would  be  unable  to  show  a 
profit  under  existing  costs  with  7.5c.  zinc. 

With  a  drop  to  5.5c.  at  the  end  of  the  year,  the  num- 
ber of  retorts  was  reduced  to  50,000,  approximately. 
The  possible  production  from  these  would  be  about 
200,000  tons  per  year.  This  figure  is  about  two-thirds 
of  the  country's  pre-war  requirements,  or  about  one- 
half  the  requirements  as  calculated  in  a  preceding 
paragraph.  If  400,000  tons  per  year  as  the  normal 
requirements  of  the  country  is  approximately  correct,  it 
is  evident  that  this  rate  of  production  will  fall  far  short 
of  satisfying  the  domestic  demand.  Is  it  reasonable 
to  believe  that  this  balance  of  200,000  tons  can  be 
supplied  from  abroad,  at  anything  like  present  prices? 

To  answer  this,  a  consideration  of  the  world  statistics 
of  the  metal  is  essential.  The  pre-war  production  and 
consumption  of  zinc  for  1913,  which  incidentally  are 
the  last  reliable  figures  available  for  the  different  coun- 
tries, are: 

WORLD  PRODUCTION  AND  CONSl'MPTIGN  OF  ZINC  IN  1913 


Country 
United  States. 

Germany 

Belgium 

France 

Great  Britain. 
Netherlands .  . . 

Austria 

Rustia 

Others 


(In  Tons) 
Produced         Country 
346,676     United  States. 

312,075     Germany 

225,112     Great  Britain . 

74,835     France 

73,020    Belgium 

26,811     Austria 

21,504     Russia 

11,574     Italy 

25,810     Netherlands... 
Others 


1,117,417 


Consumed 

295,370 

255,734 

214,308 

89,286 

84.216 

44,533 

36,707 

12,015 

4,409 

29,541 

1  066.319 


In  1913  the  United  States  evidently  produced  about 
30  per  cent  of  the  world's  zinc,  and  consumed  nearly  the 
same  amount.  The  situation  today,  owing  to  the  mani- 
fold changes  politically  and  economically  as  a  result  of 
the  war,  is  wholly  different.  Outside  of  the  United 
States  there  is  not  a  single  country  in  a  condition  to 
approach,  much  less  exceed,  pre-war  production.  Ger- 
many and  Belgium  were,  and  still  are,  the  mainstays 
of  European  production.  For  1920  the  Belgian  pro- 
duction is  estimated  at  90,000  tons,  and  that  of  Ger- 
many around  100,000.  The  world's  production,  outside 
of  the  United  States,  is  estimated  at  only  280,000  tons. 
This  compares  with  770,000  tons  in  1913,  a  decline  of 
over  60  per  cent. 

European  Conditions  Remain  Deplorable 
Large  as  the  decline  has  been,  it  is  debatable  if  it 
is  not  warranted  by  the  lessened  demand  for  the  metal 
abroad,  resulting  from  the  chaotic  industrial  conditions 
in  Central  Europe.  It  must  be  kept  in  mind  that  a 
large  and  expanding  demand  for  zinc  can  arise  only 
from  countries  with  well-developed  industries.  There 
are  in  addition  the  enormous  ditliculties  of  doing  busi- 
ness with  countries  where  all  trading  is  practically  on 
a  barter  system,  with  a  wildly  inflated  paper  currency 
and  fluctuating  exchange  rates  that  tend  to  make  every 
transaction  a  gamble.  Under  one  or  the  other  head 
can  be  classified  many  of  the  most  important  pre-war 
consumers  of  the  metal.     Russia  and  Austria,  in  par- 
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ticular,  which  formerly  took  lar^e  amounts  of  zinc, 
are  now  eliminated.  On  the  other  hand,  consider  the 
growing  needs  of  Japan  and  Canada,  which,  by  virtue 
of  the  development  of  their  industrial  system,  are 
rapidly  becoming  large  consumers  of  zinc. 

That  a  need  for  zinc  and  zinc  products  now  exists  in 
Europe,  especially  in  the  devastated  area,  where  rebuild- 
ing must  be  done  on  an  unprecedented  scale,  is  un- 
doubtedly true.  But  a  sharp  distinction  must  be  made 
between  this  and  effective  demand,  which  not  only  means 
the  mere  desire  for  the  commodit>-,  but  in  addition  the 
power  of  purchasing.  Too  often  this  last  eminently 
practical  point  is  overlooked  by  enthusiasts  who  can  see 
only  the  need  for  the  product.  If  Russia,  Hungarj', 
Poland,  Jugo-Slavia,  and  central  Europe  generally  were 
able  to  make  an  effective  demand  for  zinc,  the  apparent 
overproduction  of  the  metal  would  vanish  overnight. 

Rehabilitation  of  the  Industry  Likely 
To  Proceed  With  Speed 

To  believe  that  this  effective  demand  will  be  long  in 
awakening  is,  however,  contrary  to  all  precedents  of 
history  and  economics.  The  history  of  all  virile  nations 
is  full  of  examples  of  conditions  under  which  a  country 
decimated  in  population,  burdened  with  indemnities,  and 
apparently  with  no  hope  of  regaining  trade  or  prestige 
has  ari.sen  Phoenix-like  to  a  commanding  position  in  an 
unbelievably  short  space  of  time.  There  is  good  reason 
for  believing  such  will  be  the  experience  of  many  of 
the  war-ridden  countries  of  today,  especially  where  the 
fixed  factors  of  production,  land,  permanent  improve- 
ments, and  machinery  have  been  unscathed  by  war. 

The  present  situation  in  zinc,  from  an  international 
standpoint,  is  entirely  artificial,  as  is  apparent  to  those 
who  have  studied  it,  miner  and  economist  alike.  It  is  an 
unfortunate  combination  of  post-war  adjustments,  poor 
trade  conditions,  and  the  lowly  state  of  Continental 
exchange.  With  the  signing  of  the  armistice,  the  Allied 
governments  found  themselves  with  considerable  stocks 
of  zinc  on  hand,  in  addition  to  a  vast  amount  of  scrap 
material  reclaimed  from  the  battlefields.  The  presence 
of  these  stocks,  like  our  own  sales  of  surplus  war  mate- 
rial, acted  as  a  brake  on  any  continued  price  advance, 
and  will  continue  to  do  so  until  ab.sorbed  in  industry. 
Inability  of  central  Europe  to  buy  led  to  a  further  slow- 
ing up.  Finally,  there  is  the  curious  anomaly  of 
German  zinc  being  .sold  in  London  at  a  price  which 
makes  profitable  shipment  of  the  metal  to  the  United 
States  and  resale  here,  duty  paid,  at  less  than  the 
American  cost  of  production. 

How  Foreign  Exchange  Affects  Zinc  Prices 
AND  Markets 

The  rea.son,  of  course,  lies  in  the  devious  workings 
of  foreign  exchange,  and  is  wholly  independent  of  costs 
of  production  which  would  normally  govern.  With  a 
government-controlled  price  of  coal  in  Germany,  equiv- 
alent to  about  $1.00  per  ton,  and  ore  and  labor  paid  for 
in  marks,  there  is  a  profit  in  zinc  when  sold  on  the 
London  market  for  sterling,  when  the  enormous  depre- 
ciation of  the  mark  is  taken  into  consideration.  Even 
if  there  were  no  profit  on  the  tran.saction,  it  still  might 
pay  the  smelters  by  yielding  funds  for  Engii.sh  pur- 
cha.ses,  which  might  be  imported  into  Germany  and 
sold  for  more  than  the  zinc  costs. 

Obviously  such  a  trade  is  only  temporary.  In  the 
first  place,  with  a  production  of  diiIv  100,000  tons  per 
year,  Germany  in  short   150,000  tons  of  supplying  her 


own  pre-war  requirements,  which,  with  any  resumption 
of  trade,  may  be  expected  to  take  her  entire  production 
for  some  time.  In  the  second  place,  this  trade  is 
dependent  upon  the  continued  depreciation  of  the  Ger- 
man mark,  and  the  willingness  of  the  German  workmen 
to  accept  a  cost  of  living,  or  a  lowering  of  his  standards, 
out  of  all  proportion  to  what  he  enjoyed  before  the  war. 
Neither  condition  is  likely  to  persist. 

Obviously,  a  small  rise  in  the  value  of  the  mark  today 
would  play  havoc  with  the  present  trade  relationship. 
Suppose  sterling,  with  marks  at  1.50c.,  is  exchangable 
260  for  1.  Should  marks  advance  even  0.50c.,  the  ex- 
change rate  would  be  cut  to  190,  and  much  of  the 
advantage  of  the  German  exportation  would  be  lost. 
Likewise,  any  relaxing  of  the  price  of  coal  by  the 
government  would  immediately  raise  the  price  more 
nearly  to  the  level  paid  by  the  Belgian  and  English 
smelters,  and  increase  proportionately  the  cost  of  smelt- 
ing. Such  a  demand  by  rival  industries  in  need  of 
fuel  is  certainly  to  be  expected  with  any  increase  of 
industrial  activity. 

It  is  reasonable  to  believe,  therefore,  with  the  absorp- 
tion of  government  stocks  and  improvement  in  European 
exchange,  that  the  London  price  will  rise  to  the  present 
cost  of  production  of  the  Belgian  smelters,  which  is  re- 
ported to  be  £40  per  ton.  It  is  entirely  probable  that 
the  world-wide  drop  in  commodity  and  labor  costs  now 
in  process  will  further  shade  the  figure,  but  not  to  a 
great  extent. 

It  should  be  further  noted  by  the  American  producer 
that  he  is  afforded  an  automatic  protection  through  the 
same  medium  that  has  caused  his  present  distress — the 
operation  of  foreign  exchange.  With  every  10c.  rise 
in  sterling,  the  price  of  zinc  advances  over  0.1c.  per  lb., 
the  London  market  remaining  unchanged  at  £25.  The 
following  table  has  been  constructed  for  several  prices 
of  zinc  and  varying  exchange  rates : 

VARIATION  OF  EQUIVALENT  ZINC  PRICE  WITH 


London  Price  of  Zinc, 

per  Long  Ton 

£25 


STERLING  exchange 

Sterling 
Exchanse 
3.50 
4.00 
4.50 
4.86 


3.50 
4  00 
4  50 
4.86 

3  50 

4.00 

4  50 
4  86 


Equivalent  Price 
per  Pound,  Cent* 

3.90 

4.46 

S.02 

S.« 


4.68 
5.35 
6.02 
6.SI 


6.25 

7.14 
8.03 
8.68 


To  this  there  is  to  be  added,  of  cour.^e,  freight,  com- 
missions, and  the  present  15  per  cent  ad  valorem  duty. 

From  a  negligible  amount  of  zinc  exports  in  1910, 
the  United  States  in  1917  exported  over  220,000  tons, 
25,000  tons  more  than  Belgium  in  1918.  In  1920,  ex- 
ports were  114,500  tons,  the  greater  proportion  of  which 
were  made  in  the  first  six  months  of  the  year.  In  view 
of  what  has  been  said  in  preceding  paragraphs,  no  argu- 
ment is  reijuired  to  show  that  this  country  under  normal 
price  conditions  will  be  a  large  exporter  of  the  met«l, 
to  the  extent  of  100,000  tons.  There  is  a  little  danger  that 
Europe's  production  of  zinc  will  exceed  it.'^  own  needs 
for  a  considerable  time,  or  ur.til  natural  trade  channels 
are  again  reopened  and  moio  normal  conditions  pre- 
vail. With  an  increa.se  in  tho  world's  consu^iing  capac- 
ity to  a  p<iint  approaching  the  pre-war  flpiro  of  1.000- 
000  tons  per  year,  the  United  States  will  be  called  upon 
to  make  good  the  deficiency  in  production. 
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It  may  also  be  noted  that  under  the  terms  of  the 
reparation  payments  to  be  made  by  Germany,  an  amount 
equivalent  to  12*  per  cent  of  the  value  of  exports  may  be 
levied  on  that  country.  This  of  course  will  add  to  the 
cost  of  production  and  amounts  to  an  additional  pro- 
tection to  the  price  of  zinc,  to  the  benefit  of  the  Ameri- 
can exporter. 

Present  Conditions  Temporary  and  Upward 
Revision  of  Tariff  Undesirable 

The  foregoing,  though  optimistic  for  the  future,  pro- 
vides only  cold  reading  for  the  American  producer,  who 
sees  foreign  zinc  today  in  active  competition  with  his 
own  product  at  the  seaboard,  at  prices  below  his  cost  of 
production.  Some  contend  that  the  country  has  now 
become  not  an  exporter  but  an  importer  of  zinc.  This, 
except  for  the  moment,  is  at  utter  variance  with  the 
facts.  Now  is  a  time,  if  ever,  to  keep  a  firm  grasp  of 
fundamentals,  and  endeavor  to  look  not  at  conditions 
today,  but  at  what  they  will  be  a  year,  and  five  years, 
hence. 

It  cannot  be  too  often  emphasized  that  the  present 
situation  is  entirely  artificial  and  not  due  to  natural 
conditions  of  demand  and  supply  in  the  industry.  A 
tariff,  now  being  urged  by  certain  interests,  would  offer 
temporary  relief,  but  the  stopping  of  imports  would 
simply  add  to  the  foreign  stocks,  weakening  the  London 
market  .still  further,  and  would  delay  by  just  so  long 
the  resumption  of  the  foreign  demand  which  is  relied 
upon  to  take  up  our  own  surplus.  A  slump  in  domestic 
demand,  amounting  to  an  almost  complete  stagnation 
momentarily,  is  the  primary  cause  of  the  disastrous 
price  drop,  not  the  foreign  importations.  If  the  tariff 
suggested  were  purchased  at  the  expense  of  retaliatory 
tariffs  by  other  countries  against  American  products, 
such  as  are  now  threatened,  it  might  prove  to  be  a 
boomerang. 

The  one  thing  that  would  probably  help  the  situation 
as  much  as  anything  else  would  be  the  resumption  of 
industrial  activity  in  central  Europe,  and  particularly 
in  Germany.  Assured  of  that,  there  would  be  little 
need  to  worry  over  a  surplus  German  production  for 
some  time.  The  final  settlement  of  the  indemnity,  and 
an  early  formal  peace,  both  of  which  are  reasonably 
assured  in  the  near  future,  will  be  constructive  features 
of  the  highest  order.  With  an  abundant  ore  supply, 
improved  labor  conditions,  and  lowered  costs,  the  Ameri- 
can producer  can  look  to  the  future  with  confidence. 


Fixing  of  Prices  by  Nitrate  Association 
Of  Chile 

At  a  special  session  of  the  directorate  of  the  Nitrate 
Association,  held  on  .Ian.  26,  1921,  the  prices  of  nitrate 
for  May  and  June  were  .set  at  17s.,  the  figure  now  ruling 
for  April.  The  directorate  al.so  announced  that  it  would 
guarantee  that  the  prices  for  the  fir.st  ten  months  of 
the  coming  nitrate  year — from  July  1,  1921,  to  March 
31,  1922 — would  not  be  less  than  14s.  per  Spanish  (luintal 
a  quintal  r=  101.4  lb.).  Definite  prices  will  be  fixed 
in  May  or  June  of  this  year. 

The  maintenance  of  the  present  high  prices  during 
the  last  two  months  of  the  nitrate  year  will  virtually 
make  impossible  any  sales  by  the  association  for  delivery 
within  that  iKjriod,  according  to  Consul  Dana  G.  Munro, 
in  Coynmercp  Reports.  The  association  apparently 
intends  to  make  no  serious  effort  to  effect  further  .sales 
for  the  current  year.    A  large  part  of  this  year's  exports 


is  still  unconsumed,  and  will  be  left  on  the  hands  of  the 
dealers  in  Europe  and  the  United  States.  The  mainte- 
nance of  the  April  price  through  May  and  June,  and  the 
announcement  that  the  price  for  the  ten  months  after 
July  1  would  not  be  less  than  14s.,  was  intended  to 
protect  the  interests  of  these  dealers  who  have  pur- 
chased their  stocks  at  the  high  prices  fixed  by  the 
association  for  this  year,  and  also  to  give  the  banks 
financing  the  purchases  definite  assurances  which  would 
enable  them  to  continue  their  assistance  to  the  trade. 

The  decision  of  the  association  is  on  the  whole 
regarded  as  wi.^e,  in  view  of  the  close  connection  between 
the  interests  of  the  producers  and  those  of  the  large  dis- 
tributors. The  disorganization  of  the  market  by  the 
sale  of  nitrate  at  low  prices  when  there  were  in  exist- 
ence large  stocks  purchased  at  much  higher  prices  would 
react  unfavorably  upon  the  entire  industry.  On  the  other 
hand,  the  fear  has  been  expressed  that  the  maintenance 
of  comparatively  high  prices  might  stimulate  the  com- 
petition of  other  fertilizers  and  curtail  the  consumption 
of  Chilean  nitrate.  The  current  price  is  at  least  2s.  6d. 
below  the  figure  of  14s.  announced  by  the  association, 
but  there  are  no  very  lai-ge  quantities  on  the  market. 

The  probable  effect  of  the  association's  announcement 
will  be  a  postponement  of  the  hopes  for  an  improvement 
in  the  nitrate  market  until  a  considerable  part  of  the 
large  stocks  now  existing  have  been  moved.  It  seems 
improbable  that  there  will  be  any  further  sales  until 
the  beginning  of  the  coming  nitrate  year  on  July  1, 
and  the  improvement  may  be  delayed  even  longer  unless 
business  conditions  in  the  United  States  and  Europe 
improve  considerably  before  that  time. 


The  Problem  of  Mining  Canadian  Iron  Ores 

A  federal  bounty,  to  be  paid  by  the  Dominion  gov- 
ernment on  iron  ores  mined  in  Canada,  has  been 
advocated  as  the  best  means  of  developing  the  large 
bodies  of  low-grade  ores  which  exist  in  that  country. 
The  subject  came  up  for  discussion  at  the  March  meet- 
ing of  the  Canadian  Institute.  At  present,  95  per 
cent  of  all  the  iron  ore  smelted  in  Canada  is  imported 
from  the  United  States  or  Newfoundland.  G.  S.  Cowie 
thought  that  a  bounty  of,  say,  $1  per  ton  would  be  the 
best  way  of  encouraging  domestic  production.  The 
chief  opposition  to  the  plan,  he  said,  came  from  the 
West,  where  it  was  thought  that  such  a  bounty  would 
raise  costs  of  iron  products,  a  false  assumption,  as  the 
speaker  pointed  out.  This  seemed  to  be  the  only  means 
of  assisting  the  industry.  The  Moose  Mountain  oper- 
ations have  already  closed  down  and  the  Helen  and 
Magpie  mines  may  follow  unless  something  is  done. 

Another  speaker  suggested  that,  instead  of  a  bounty, 
a  certain  sum  of  money,  say  .^300,000,  be  set  aside  for 
investigational  work,  which  might  later  be  returned.  Or 
some  inducement  might  be  given  for  smelters  to  use 
Canadian  ore.  At  present  the  native  ore  is  unpopular, 
because  most  of  it  is  low-grade  magnetite,  high  in  silica 
and  sulphur,  and  in  some  cases  high  in  phosphorus  as 
well.  There  is  also  some  siderite,  as  at  the  Magpie 
and  Helen,  and  in  Nova  Scotia,  where  the  siderite  and 
magnetite  are  mixed. 

Further,  it  was  pointed  out  that  Canadian  furnaces 
had  adopted  American  smelting  practice,  and  it  was 
therefore  natural  that  American  ores  should  be  the  most 
desirable.  More  research  work  was  necessary  for  the 
purpose  of  developing  a  furnace  and  formulating  a  prac- 
tice which   would   be  suitable    for   Canadian   ores. 
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Rand  Results  in  1920 


Operators  Depending  on  the  Gold  Currency  Premium — Total  Profits  Slightly- 
More  Than  Premium,  but  Dividends  Rather  Less — Working  Costs  50  per 
Cent  Higher  Than  Pre- War  Figures — Ore  Exhaustion  and  Economic  Elimination 

By  a.  Cooper  Key 

"Written  for  £«9iiieeri»isr  and  Mining  Journal 

IN  PAST   YEARS  the  association  of  America  with  put   applying   the    price   assumed   by   the    Chamber   of 

the  Rand  has  been  largely  a  matter  of  personalities :  Mines.      The   table    herewith    shows   the    increases   in 

of  engineers  and  commercial  fii-ms.    But  latterly  the  monthly  value  over  that  at  the  standard  of  £4.24773  per 

connection  has  been  financial.     The  Rand  may  be  said  ounce,  and  the  prices  assumed  for  each  month: 

to   be   living  on   the   currency   premium   on   gold,   the  E-timated 

deterioration   of   the   British   Treasurv   not«   compared  Excess  Over        ReaUtabie 

•ii.    1.-L.        1    11             TTTi      J     •                               i  '           11,              1  Standard       "V  alue  per  Ounce 

With  the  dollar.     What  m  years  past  would  have  been  January                                             £759,650           £5.375 

an  economic  heresy,  that  gold  could  command  more  than  Fcbruar>- l^ilil  H^i 

_  _  -  Alarcn /Oo.ozo  j.z3U 

85-per  fine  ounce,  has  proved  an  actual  fact.    It  mav  be  vp"' 6O0.019  5.125 

,    ,  ii.-iii.iii.  ■  .      /,  •  -^lav 702.086  5.250 

argued  by  some  theorists  that  there  is  no  such  thing  June 625.321  5.125 

as  a  premium  on  gold,  but,  as  one  of  the  leaders  of  the  ^^^i::::.:i.'.'.\\:[[\\:.[:\.'              mm            Hli 

industry  said  to  me  over  a  year  ago,  "It  is  all  very  well  octob™r''*' io79'234  5875 

to  talk  like  that,  but  the  fact  remains  we  are  banking  November ''S'^^Ii  5§?5 

,  ,  .  ,i„      T       -n-r^     .IT-,        1        ■  December. 940.150  5.75 

SO  much  e.xtra  for  our  gold.      In  1919,  the  Rand  mines  

did  not  show  this  additional  revenue  in  their  monthly  Total  and  average £9,975,843  £5.475 

statements,  nor  did  the  Chamber  of  Mines  take  credit  The  Chamber  of  Mines  states  the  value  of  the  gold 

for  it  in  the  monthly  output  declaration.    But  the  actual  production  last  year  at  £43,133,123,  of  course  inclusive 

arrangement  for  a  free  market  in  gold  was  brought  into  of   gold   premium;    the    Union    Mines    Department   at 

being  by  Messrs.  Rothschild  &  Sons  in  London  in  July  £34,654,922,  taking  gold  at  the  standard  price,  an  indi- 

of  that  year,  and  upward  of  four  millions  was  actually  cated   premium,    by   differences,    of   £8,478,201.     Thus 

received  by  way  of  premium  in  the  final  five  months  the  premium  on  gold  may  be  taken  at  eight  and  one-half 

of  the  year.  or  ten  millions,  the  latter  estimate  containing  the  benefit 

Fears  that  the  premium  would  not  last  doubtless  led  of  favorable  exchange  between  London  and  Johannes- 

the  companies  not  to  bring  it  into  account  each  month,  burg,  but  when  final  accounts  are  available  it  may  be 

and  this  policy  created  the  anomaly  of  certain  low  and  found  to  be  eleven  millions  or  more, 

medium-grade  mines  showing  losses  or  modest  profits,  p^^^^^^^  ^^,^  p^^^^^^,^  Contrasted 
whereas  the  addition  of  the  premium  revealed   hand- 

-some  profits.     Even  at  a  sovereign  an  ounce,  about  the  The    vital    importance   of   this   premium    is    at    once 

average  in  1919,  but  since  exceeded,  it  will  be  realized  demonstrated  by   reference  to  the  working  profits  of 

that  the  extra  revenue  is  an  enormous  benefit  to  prop-  the  companies.     The  total  is  £11,700,000,  or  not  much 

erties  like  CrowTi  Mines,  with  an  output  of  53,000  oz.  more  than  the  aggregate  premium.   But  the  government 

monthly ;  Randfontein,  with  its  30,000  oz. ;  New  Modder  takes  toll  of  the  profits,  and  the  actual  sum  distributed 

with  42,500,  and  a  string  of  mines  with  from  15,000  to  in  dividends  was  £8,450,000.     Thus,  had  there  been  no 

30,000  oz.     Since  January,  1920,  gold  has  been  taken  at  premium,  there  would  have  been  no  dividends,  taking 

realization  price.  the  average  position;  in  point  of  fact  many  mines  would 

have   been   closed   down    bv   economic   elimination,    and 

Premium  Eight  and  One-Half  to  Ten  Millions  ^^ly  j^g  richer  P^ar  Eastern  Rand  group  and  possibly  a 

Sterling  mine  or  two  mines  near  Johannesburg  would  have  been 

The  currency  price  of  gold  is  found  by  taking  the  able  to  sur\Mve  and  pay  dividends, 
figure  $20.67183,  the  price  which  the  United  States  It  is  not  a  question  of  deterioration  in  grade,  but  of 
Mint  pays  for  fine  gold,  and  dividing  by  the  London-  an  advance  of  50  per  cent  in  working  costs  since  1914 
New  York  exchange.  Allowance  has  to  be  made  for  that  has  brought  the  Rand  industry  into  such  hectic 
brokerage,  insurance,  and  incidental  factors.  It  is  now  dependence  on  the  gold  premium.  In  1914  the  average 
the  practice  of  the  Rand  mining  groups  to  take  a  con-  recovery  for  the  Rand  companies  was  61  dwt.;  last 
servative  figure  for  the  month's  gold,  which  may  be  year  it  was  6.758  dwt.  This  rise  is  due  to  (he  gnnvth 
i-ealized  some  weeks  later,  and  to  adjust  the  revenue  up  of  the  Far  Eastern  Rand  group  of  mines,  to  weighting 
to  the  end  of  the  previous  quarter  in  the  quarterly  state-  the  average,  to  the  adoption  of  selective  minin.g  simul- 
ments.  Hut  not  until  the  yearly  accounts  are  available,  taneously  with  the  advance  in  working  cost.s,  and  to  the 
a  few  months  hence,  will  it  be  possible  to  get  anything  closing  of  certain  low-griide  mines  owing  to  the  same 
more  than  an  approximate  estimate  of  the  aggregate  circumstance,  namely,  that  working  costs  have  shot  up 
premium  for  last  year.  We  can.  however,  frame  two  from  17  7  to  the  alarming  figure  of  25  8  per  ton,  which 
estimates  of  the  magnitude  of  the  premium.  The  Mines  corresponds  with  6  dwt.  at  the  standanl  price  of  gold. 
Department  of  the  Union  government  adheres  (with  What  is  "food"  for  the  Rand  is  "poison"  f'r  the  rest 
the  wonted  and  rooted  conservatism  of  the  bureaucrat)  of  (he  world.  Great  Britain  w:uits  llie  sovi^oign  back 
lo  the  fine  gold  standard.  The  Tr.nisvaal  Chamber  of  to  $1.85;  the  Rand  (at  any  rate  as  far  as  g'l'l  '^  con- 
Mines  assesses  the  value  on  the  estimated  realization  rernfd,  and  .ipart  from  other  roiinlervaiiing  ronsidcra- 
price.  The  Mines  Department  gi\.s  a  figure  monthly,  tions)  would  like  it  $3.65.  The  lliictuation  in  the  price 
showing  what  extra  would  be  realized  on  the  gold  out-  of  gold  is  of  enormous  significance  to  the  Rand.     In 
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October  and  November  the  price  was  117/6  per  fine 
ounce.  At  first  it  was  proposed  to  assess  the  January 
output  at  107  6,  but  owing  to  the  decline  in  the  second 
part  of  the  month  the  figure  has  been  modified  to  105/- 
With  an  output  of  8,000,000  oz.  a  year,  it  is  easy  arith- 
metic to  see  that  every  half-a-crown  drop  involves  a 
shrinkage  of  a  million  in  currency  value  of  output  and 
a  million  a  year  in  profit.  In  a  month  or  in  two  months 
no  less  than  £5,000,000  a  year  has  been  lopped  off  the 
Rand's  profit.  From  a  million  and  a  quarter  in  Novem- 
ber, the  total  will  have  dropped  to  something  like 
£850,000  for  January. 

There  has  been  a  constant  rise  in  operating  chai-ges 
since  1914;  the  full  effect  of  the  war  on  the  cost  of 
supplies  was  not  felt  for  a  year  or  two  years,  but  in 
1917  there  was  a  rise  of  1/-  per  ton,  in  1918  of  no  less 
than  2, '5,  then  of  1/4.  The  jump  of  2/9  last  year  is 
the  highest  on  record. 

Labor's  Remuneration  Increased 

Up  to  the  end  of  1919  the  mining  companies  had  met 
the  extra  cost  of  living  with  which  employees  were 
faced  by  a  war  bonus  on  the  30  per  cent  scale,  so  allo- 
cated that  lower-paid  employees  received  the  full  amount, 
and  diminishing  as  the  rate  of  pay  advanced.  Single 
men  without  dependents  received  no  allowance.  But  in 
December  of  that  year  it  was  agreed  to  give  all  em- 
ployees a  flat  £3  15s.  6d.  per  month,  and  an  extra 
£1  3s.  per  month  for  each  total  dependent.  For  an 
average  family,  man,  wife  and  three  children,  the  allow- 
ance worked  out  at  £8  7s.  6d.  per  month.  The  cost  of 
these  allowances  was  in  the  neighborhood  of  four  and 
three-quarters  millions  (sterling)  a  year.  But  in  Feb- 
ruary, 1920,  the  Chamber  of  Mines,,  on  representations 
of  the  Federation  of  Trades  and  the  unions,  in  view  of 
the  gold  premium  being  obtained,  agreed  to  consolidate 
wages  and  cost  of  living  allowances  on  the  basis  of 
40  per  cent  rise  in  cost  of  living.  Eventually  this  was 
agreed  upon  at  £10  8s.  per  month,  being  on  the  basis  of 
twenty-six  shifts  at  the  pre-war  standard  of  a  sovereign 
a  day.  Mine  officials  earning  up  to  £75  per  month 
received  20  per  cent.  These  allowances  were  made 
retroactive  to  November,  causing  the  February  ex- 
penditure to  advance  to  £2,689,000,  as  against  £2,505,000 
in  January.  Though  the  average  cost  for  the  year  was 
25/8,  the  figure  for  December  was  26/10,  representing 
6.3  dwt.  at  standard  price.  In  this  connection  it  should 
be  noted  that  40  per  cent  of  the  Rand's  ore  reserve 
averages  less  than  6J  dwt.  Allowing  for  metallurgical 
losses,  it  is  probable  that  7  dwt.  in  situ  is  the  minimum 
required  to  balance  existing  working  costs.  Increased 
assessments  under  the  Miners'  Phthisis  Acts  are  also  a 
material  factor  in  enhanced  costs,  and  the  price  of  stores 
continues  high.  Natives  received  an  increase  in  Feb- 
ruary. 

The  unions  have  lately  asked  for  a  further  6d.  per 
hour.  The  Chamber  of  Mines  has  pointed  out  that,  if 
this  were  granted,  the  native  workers,  of  whom  these 
are  160,000,  compared  with  about  21,000  whites,  would 
not  be  content  with  existing  rates  of  pay.  Last  year 
each  ounce  of  gold  cost  £3  178.  6d.  At  nine  low-grade 
mines  it  co.st  100/-;  at  four  high-grade  mines  less  than 
50/-.  But  if  an  increase  of  20  per  cent  in  white 
wages  and  20  per  cent  in  native  wages  were  conceded, 
there  would  be  a  dozen  mines  ''including  the  important 
Randfontein  and  the  East  Rand  Propietarj^  each  capa- 
ble of  crushing  150,000  tons  a  month)  whose  cost  per 
ounce  would  exceed  the  current  price  of  105/-.   These 


demands  again  are  being  insisted  upon,  despite  a  de- 
crease in  the  cost  of  living  index  figure. 

The  tonnage  milled  was  twenty-four  and  one-half 
million  tons,  practically  the  same  as  in  1919,  though 
the  expenditure  was  £3,300,000  additional.  Only  thirty- 
nine  companies  are  now  working.  Five  of  these  cannot 
pay  with  gold  at  105/-  per  ounce,  and  at  least  another 
four  would  be  left  with  the  narrowest  of  margins  even 
if  the  premium  be  maintained  at  20/-  per  ounce.  Five 
properties  are  approaching  exhaustion. 

Six  companies  dropped  out  last  year,  two  in  the  low- 
grade  Germiston  district.  The  Jupiter  and  the  Simmer 
Deep  surrendered  in  the  fight  against  ever-increasing 
working  costs  that  were  for  a  time  combated  by  selec- 
tive mining.  Moreover,  they  were  faced  with  the  neces- 
sity of  providing  fresh  capital  for  shaft  sinking  and 
development.  A  third,  the  Knights  Deep,  was  closed 
down  owing  to  its  mill  being  destroyed  by  fire.  This 
was  financially  better  than  running  the  mine  and  the 
shares  appreciated  from  4/6  to  10/6  (par  value  £1) 
chiefly  in  consequence  of  the  funds  to  be  provided  on 
the  insurance  policies.  Three  historic  mines,  the  New 
Heriot,  the  City  &  Suburban,  and  the  Village  Main  Reef, 
some  of  the  oldest  Rand  concerns,  having  been  regis- 
tered in  1887,  were  closed  owing  to  ore  exhaustion, 
accelerated  in  the  case  of  the  latter  by  a  severe  earth 
tremor  causing  the  collapse  of  stopes.  One  new  mine, 
the  Modder  East,  began  milling  with  a  hired  reduction 
plant.  It  has  since  acquired  that  of  the  Simmer  Deep- 
Jupiter  mines,  just  mentioned. 

Dividends,  Eight  and  One-Half  Millions — One 
Mine  Contributed  One  and  One-Half  Millions 

As  earlier  noted,  Transvaal  gold  mines  earned  profits 
of  £11,700,000,  as  against  £10,436,500  in  the  previous 
year,  when,  however,  the  gold  premium  applied  to  five 
months  only.  Dividends  figured  at  £8,450,000.  The 
outstanding  performance  was  the  distribution  of  £1,435,- 
000  by  the  New  Modderfontein,  unparalleled  in  Rand 
annals;  though,  immediately  after  the  amalgamation. 
Crown  Mines  declared  over  a  million  for  four  consecu- 
tive years.  The  advance  by  the  New  Modder  for  the 
year  is  no  less  than  £455,000.  Among  other  great  mines. 
Van  Ryn  Deep  paid  £777,980,  and  Modder  Deep  £725,000. 
The  Crown  Mines,  a  Central  Rand  concern,  revived  by 
the  gold  premium,  distributed  £728,582,  and  Govern- 
ment Areas  (in  which  the  Union  Government  is  today  a 
senior  partner,  receiving  by  way  of  royalty  two-thirds 
of  the  gold  premium),  £700,000.  The  mines  of  the 
Eastern  Rand  district  were  responsible  for  £5,185,350, 
representing  about  62*  per  cent  of  the  whole. 

A  Policy  for  1921 

What  does  1921  hold  for  us?  The  an.swer  must  be  in 
the  form  of  another  question — What  will  the  currency 
premium  average?  That  is  the  economic  girder  from 
which  the  fortunes  of  the  Rand  depend.  If  the  premium 
recedes,  we  may  obtain  certain  advantages  in  the  price 
of  supplies.  Already  zinc  is  much  cheaper,  though 
cyanide  is  higher.  But  it  is  at  lea.st  problematical 
whether  labor,  unless  its  temper  changes  materially, 
will  surrender  a  large  proportion  of  its  higher  wages 
unless  compelled  by  the  force,  majeure  of  shutting  mines. 
The  policy  of  the  Chamber  of  Mines  in  agreeing  to 
deduct  union  subscriptions  from  wage  checks  is  insist- 
ently criticised  as  assisting  the  men  in  fighting  the 
mines.  What  was  justified  in  1915  in  the  midst  of 
war    is    mere    fooli.shness   today.      Controlling   houses 
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endeavor  to  reduce  working 
costs,  as  far  as  may  be,  pari 
passu  with  a  falling  gold  pre- 
mium. A  premium  of  a  sov- 
ereign an  ounce  translates 
into  6/8  per  ton,  which  means 
that  we  have  to  get  back 
to  the  1917  figure  of  19- 
per  ton  milled. 

It  is  a  hoary  saying  that  in 
gold  mining  every  sovereign 
produced  has  cost  25  -.  The 
Rand  cannot  go  on  producing 
an  ounce  of  gold  at  a  cost  of 
£3  17s.  7d.  per  ounce,  and 
relying  upon  a  fluctuating 
currency  premium,  which 
may  be  ephemeral,  for  its 
profit.  Mining  engineer 
friends  in  London,  when  I 
was    over    on    vacation    last 

year,  told  me  that  in  reporting  on  mines  they  based 
calculations  on  standard  value  only,  which  is  the  only 
sound  policy.  I  am  doubtful  whether  costs  can  be  re- 
duced by  3/-  a  ton,  unless  conditions  change  materially. 


The  Disposal  of  the  Granby  Slag 

For  Ten  Years  This  Waste  Product  Has  Been  Granu- 
lated and  Stacked  on  the  River  Bank  With 
Conveyor  Belts 
By  C.  M.  Campbell 

Written  for  Engineering  and  Mining  Journal 

THE  GRANBY  SMELTER  at  Grand  Forks,  B.  C., 
now  being  dismantled,  will  leave,  as  a  monument  of 
twenty  years'  busy  work,  two  enormous  slag  piles.  From 
a  distance  they  stand  out  on  the  landscape  like  the 
pyramids.  In  the  early  years  the  slag  was  granulated 
and  flushed  out  over  the  area  below.  Later,  when  the 
available  space  filled  up,  the  slag  was  poured  molten, 
and  in  the  course  of  a  few  years  the  area  was  again 
filled  up  with  a  mass  of  slag  which  extended  along  the 
river's  edge  in  cliffs  nearly  100  ft.  high  and  a  mile  long. 
It  then  seemed  to  be  necessary  to  transport  the  slag 


W    rOMI'KTITHi.N    \\  I  IH    TIM';    aiIRROirNI>INH   IIII.I.S 
north  ulag  pl|i<,   3U0  ft.   hlsli   <>n<l  S.nOO  ft.   lonv,  contiilnn  ton  million  lonii. 


A  PERFECT  CONE 
The  angle  of  rest  of  the  granulated  slag  is  thirty-one  degrees. 

elsewhere,  divert  the  course  of  the  river  to  acquire  more 
land,  or  take  to  the  air  like  the  birds.  The  last  scheme 
was  decided  on,  and  since  1911  all  the  slag  has  been 
stacked. 

At  first,  trestle  work  with  a  belt  discharge  100  ft. 
above  the  old  slag  pile  was  built,  and  when  this  was 
filled  in,  further  construction  was  made  on  the  grad- 
ually rising  slag  pile.  The  granulated  slag  from  the 
furnaces  was  carried  along  slag-lined  launders  to  a 
dewatering  bin,  under  which  was  a  horizontal  belt 
conveyor  discharging  to  a  north  or  south  series  of 
belts,  as  desired.  In  this  way  slag  could  be  dumped  at 
one  place  while  extensions  were  being  built  at  the  other. 
The  bin  also  had  a  capacity  for  several  hours'  run,  so 
that  the  belts  were  not  running  continuously. 

At  the  last,  over  a  mile  of  30-in.  rubber  belt  was  used, 
and  the  system  was  divided  up  into  several  units,  each 
with  an  independent  motor.  Each  end  section  was 
equipped  with  a  telescopic  belt,  for  discharging,  which 
was  moved  ahead  with  a  pair  of  jacks  as  required.  The 
cost  of  handling  under  normal  conditions  was  slightly 
under  4c.  per  ton. 

The  system  was  due  to  the  initiative  of  F.  M. 
Sylvester,  general  manager,  and  was  carried  out  by 
W.  A.  Williams  and  W.  B. 
Bishop,  successive  smelter 
superintendents.  In  general 
granulation  is  not  a  popular 
way  to  dispose  of  slag  by 
American  smeltermen,  al- 
though costs  at  Grand  Forks 
were  satisfactory.  Where 
suflicient  space  is  available 
below  the  furnace  level,  the 
slag  is  ordinarily  poured 
molten  from  mechanically 
tilted  pots.  With  the  closing 
down  of  the  Grand  Forks 
plant,  the  Washoe  smelter  at 
Anaconda  is  the  onl.v  promi- 
nent Amorican  copper  plant 
where  slag  granulation  is 
Iiractical.  The  illustrations 
pro.-("itod  on  this  page  show 
the  remarkable  (niwprapliic 
ch.'ingos  such  slag-disposal 
ojierations  produce. 
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Early  Steam  Pumping  in  Peru 

Steam-Driven  Pumps  of  Primitive  Design  Were  First  Used 

At  the  Cerro  de  Pasco  Mines  in  1816,  and  Were  the  Invention 

Of  Richard  Trevithick,  a  Cornishman  Born  150  Years  Ago 

BY  W.  B.  Paley 

Written  for  Engineering  and  Mining  Journal 


ONE  DAY,  in  the  year  1811,  a  Spanish  merchant 
from  Lima,  Peru,  wandered  disconsolately  about 
the  streets  of  London,  feeling  that  he  had  come 
half-way  around  the  world  to  no  purpose.  Deputed  by 
wealthy  business  men  of  the  Peruvian  capital  to  inquire 
about  the  possibility  of  unwatering  the  drowned-out 
mines  of  Cerro  de  Pasco  by  steam  power,  he  had  con- 
sulted Boulton  &  Watt,  of  Soho,  Birmingham,  with 
discouraging  results.  They  considered  it  would  be  quite 
inapplicable  under  the  peculiar  circumstances  to  be  met, 
the  light  atmosphere  of  a  place  nearly  14,000  ft.  above 
sea  level,  and  the  difficulty  of  getting  such  bulky  ma- 
chinery over  the  mountains. 

By  good  luck,  however,  the  Spanish  agent,  Don 
Francisco  Uville,  chanced  to  see,  in  a  London  shop 
window,  a  neat,  compact  model  of  a  high-pressure 
engine,  guaranteed  to  work  without  condensing  water, 
clumsy  and  heavy  beam,  or  an  enormous  cylinder. 
Securing  the  prize  at  once,  he  brought  it  home  by  the 
first  ship  he  could  find,  got  it  up  to  Cerro  and  raised 
steam  Kather  to  his  surprise,  it  worked  as  well  there 
as  it  did  in  London.  The  little  engine  bore  the  name 
of  its  maker,  Richard  Trevithick,  of  Camborne,  in 
Cornwall.  Uville  and  two  others  obtained  a  concession 
from  the  Viceroy  of  Peru  to  drain  the  mines,  if  they 
could  upon  very  liberal  terms.  Going  back  to  England 
again  in  May,  1813,  Uville  met  Trevithick  and  learned 
all  he  could  about  steam  pumping  machinery. 

The  visit  resulted  in  an  order  for  four  pumping 
engines  of  33  hp.  each;  four  winding  engines  of  8  hp., 
and  a  portable  engine,  also  of  8  hp.,  for  general  pur- 
poses They  cost  £6,838,  but  a  rolling  mill,  a  mill  for 
grinding  ore,  duplicate  parts,  miner's  tools  and  lad- 
ders, with  freight  and  insurance,  brought  the  total  cost 
to  £16,152. 

RESULTS  OF  Early  Pumping 
The  consignment  reached  Lima  early  in  1815,  but 
the  difficulties  of  getting  the  shipment  over  the  moun- 
tains, and  having  an  inadequate  number  of  men— on  y 
three— sent  out  to  set  it  up,  were  so  great  that  nearly 
a  year  and  a  half  elapsed  before  any  of  the  machinery 
was  put  to  work  at  the  mines  of  Cerro  de  Pasco.  Every 
care  was  taken  that  the  various  parts  of  the  engines 
fehould  not  be  heavier  than  a  mule  could  carry.  To  this 
end  the  boiler  plates  were  taken  up  separately  and 
riveted  on  the  spot.  However,  eighteen  months  does 
not  seem  long  for  the  job.  all  things  considered,  and 
the  first  engine  was  started  at  the  Santa  Rosa  mine 
on  July  23,  1816,  and  this  seems  to  have  answered  the 
purpose  extremely  well. 

The  Governor  of  the  Province  of  Tarma  wrote  to  the 
Viceroy  of  Lima,  describing  the  operations  of  the  engine 
with  great  enthusiasm,  although  he  had  probably  never 
seen  any  sort  of  steam  engine  at  work  before,  and 
was  therefore  greatly  impressed.  The  winding  engine, 
erected  at  the  same  mine  and  driven  by  steam  from  the 
same  boilers,   also  worked   well.     Similar   results  fol- 


lowed with  another  pair  of  engines  put  down  at  the 
Yanacancha  mine  in  February,  1817.  In  fact,  it  is 
stated  to  have  cleared  the  mine  in  nine  minutes ! 

Both  mines  were  speedily  at  work  again,  and  every- 
thing  seemed   to   promise   well.     It   was   soon   found, 


TYPE    OF   EARLY   STEAM   TUMPING   ENGINE 


however,  that  more  competent  knowledge  and  better 
directing  power  were  necessary  if  the  drainage  scheme 
was  to  be  carried  out  efficiently  oh  a  large  scale.  One 
of  the  three  Cornishmen  was  dead;  Don  Francisco 
Uville  was  but  an  amateur  mining  engineer,  and  found 
the  direction  of  the  business  somewhat  beyond  his 
powers  Trevithick,  therefore,  decided  to  go  out  him- 
self and  landed  at  Lima  in  February,  1817.  with  eight 
more  engines  which  (-ml.odicd  some  improvements  on 
the  first  ones.      He   f«'iin<l   two   pair  of  the  latter  not 
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yet  erected,  and  how  much  more  machinery  was  ever 
got  up  to  Pasco  seems  uncertain.  Part  of  the  plan  was 
to  sink  a  central  shaft  at  each  group  of  mines,  into 
which  those  which  required  pumping  could  drain.  The 
following  letter  from  Cerro,  under  date  of  Sept.  20, 
1816,  gives  a  good  idea  of  the  scheme:  "By  dint  of 
searching  after  a  vein  of  coal,  we  have  at  last  found 
one  near  at  hand,  of  excellent  quality  and  of  great 
richness.  The  pit  which  we  now  work  is  at  the  dis- 
tance of  a  quarter  of  a  league  from  Rancas  and  at  the 
same  distance  from  Vista  Alegre  which  the  Cerro  is 
from  these  works.  We  have  likewise  found  a  vein  of 
plumbago,  which  was  an  object  of  search  on  the  sup- 
position that  it  was  coal.  This  substance,  of  which 
much  is  consumed,  mixed  with  grease  to  soften  the 
friction  of  the  piston,  etc.,  we  have  now  here,  and 
thus  the  necessity  of  sending  to  Lima,  or  perhaps  to 
Europe,  for  it,  is  obviated." 

Characteristics  of  Early  Pumping  Engine 
Each  of  the  pumping  engines  was  provided  with 
an  open-topped  cylinder  24  in.  x  72  in.,  with  a  cross- 
head  working  in  guides,  and  side  rods  connecting  to 
the  pump  rods.  Two  valves  turned  the  steam  on  and 
off  from  under  the  piston,  with  the  ordinaiy  gear  and 
handles.  A  balance  beam  regulated  the  movements,  as 
there  was  no  great  main  beam.  The  8-hp.  winding 
engine  had  an  open-topped  cylinder,  12  in.  x  42  in.,  sunk 
for  most  of  its  length  in  the  boiler,  steam  being 
admitted  by  a  cock  moved  by  an  eccentric  on  the  fly- 
wheel shaft.  The  gradual  closing  of  the  cock  reduced 
the  supply  of  steam  at  one-third  stroke,  and  quite  cut 
it  off  soon  after,  then  exhausting  through  the  blast- 
pipe  into  the  funnel.  The  down  stroke  was  made  merely 
by  the  weight  of  the  heavy  and  deep  piston.  Thirty 
strokes  a  minute,  at  30  lb.  boiler  pressure,  was  the 
usual  working  rate.  The  boiler  was  of  wrought  iron, 
with  an  internal  flue  and  grate,  but  could  be  worked 
with  the  grate  just  under  the  boiler  if  necessary,  brick 
flues  directing  the  heat  along  the  bottom,  out  through 
the  tube,  and  up  a  chimney.  This  alternative  system 
was  devised  to  meet  conditions  produced  by  the  use 
of  poor  coal,  or  even  wood,  as  fuel.  The  internal  grate 
was  large  enough  for  good  coal,  but  was  not  suitable 
for  other   forms   of   fuel. 

Richard  Trevithick  was  undoubtedly  the  pioneer  in 
the  use  of  high-pressure  steam,  but  the  term  is,  of 
course,  only  relative.  About  40  lb.  per  square  inch, 
against  Watts'  3  or  4  lb.,  and  condensing,  was  his  usual 
mark.  More  than  that  made  the  rough  l)oiler-work 
of  this  time  leak  badly.  At  first  he  used  small  cast- 
iron  boilers  made  with  one  end  dished  and  the  other 
open.  Over  the  latter  was  bolted  a  wrought-iron  plate 
with  a  tapering  return  flue  riveted  into  it.  Cast  iron 
being  found  unreliable,  he  used  wrought  iron,  to  the 
same  design.  Specimens  of  both  kinds  arc  at  the  South 
Ki'iisinpton  Museum,  in  London. 

Use  of  Pumps  Madk  Working  of  Mines  Possible 

No  drawings  are  known  to  exist  of  the  actual  engines 
Trevithick  sent  to  Peru,  but  their  general  arrange- 
ment can  be  inferred  from  what  has  been  recorded 
of  his  practice.  All  the  same,  he  was  n  highly  versatile 
and  ingenious  mechanician,  always  making  improve- 
ments. Except  for  the  cast-iron  boiler,  it  is  believed 
that  the  diagrams  here  shown  represent  his  small  wind- 
ing engines.  The  mines  were  of  little  depth,  but  hnd 
l)een  punipod  by  manual  labor  under  such  dilUcult  con- 


ditions that  the  native  population  was  rapidly  diminish- 
ing. As  the  mines  slowly  deepened,  work  in  them 
became  more  and  more  intolerable,  till  at  last  the  work- 
ers rebelled.  In  fact,  as  in  Cornwall  in  Trevithick's 
youth,  it  had  become  impossible  any  longer  to  work 
the  mines  \vithout  something  better  than  muscular 
power. 

Trevithick  superintended  the  Cerro  de  Pasco  mines 
for  two  or  three  years.  He  was  nobly  supported  by  the 
Viceroy,  but  found  his  Spanish  colleagues  so  jealous 
and  impracticable  that  at  last  he  left  them.  Soon  after 
this,  civil  war  broke  out ;  the  mines  were  seized  by  the 
government  troops,  and  the  machinery  was  dismantled 
to  prevent  the  insurgents  using  it.  Trevithick  then 
went  to  Costa  Rica,  prospecting  for  minerals,  but  he 
met  no  success,  and  finally  reached  home,  with  empty 
pockets,  in  October,  1827.  The  work  he  did  bore  fruit, 
however,  and  in  a  few  years  steam  power  was  again 
being  used  in  Peruvian  mines. 

South  America  undoubtedly  owes  much  to  the  genius 
of  Richard  Trevithick.  He  was  born  in  Cornwall  just 
150  years  ago,  on  April  13,  1771,  and  died,  poor  and 
alone  and  among  strangers,  on  April  22,  1883. 


Tasmania's  Mineral  Production 

A  table  prepared  by  the  Mines  Department  of  Tas- 
mania showing  the  quantity  and  value  of  mineral  prod- 
ucts for  the  State  of  Tasmania  during  the  year  ended 
Dec.  31,  1920,  follows: 


Mineral 

Gold,  ounces 

Silver,  ounces 

Lead,  tons 

Copper,  tons 

Tin.  tons 

Coal,  tons 

Wolfram,  tons 

Bismuth,  tons 

Shale,  tons 

Iron  pjiito.  tons,  . 

Scheelite.  tons 

'  Osmiridium.  ounces 
Asbestos,  tons 
Zinc,  tons.  . 
880*163,  ton- 


Total  . 


Value. 

Quantity 

Founds 

6.246   192 

29,796 

623.359 

166,767 

3,855  639 

142.268 

4.791   750 

528.237 

1.310.411 

3,693.362 

75.429 

64.003 

70.89 

13.626 

0   10 

9 

140 

172 

4.440 

7.346 

105.09 

179.905 

2.009   196 

77.114 

9:30 

334 

1.048 

4,163 

£1.421,104 

The  Electrolytic  Zinc  Co.  recovered  5,809  tons  of 
zinc,  valued  at  £251,130,  and  employed  an  average  of 
970  men. 


Calcareous  Marl  Production  Increased  in  1920 
Reports  made  to  the  U.  S.  Geological  Survey  show 
that  97,487  short  tons  of  calcareous  marl,  valued  at 
$322,329,  was  produced  in  the  United  States  in  1920.  an 
increase  of  6,050  short  tons  over  the  quantity  produced 
in  1919,  but  a  decrease  of  $4,955  in  the  total  value  of 
the  product.  The  average  price  per  short  ton  was  $3.81 
in  1920  and  $3.58  in  1919. 

Most  of  the  marl  sold  in  1020  was  used  in  agricul- 
ture, in  the  same  manner  as  pulverized  limestone  and 
agricultural  lime,  l>ut  some  was  used  as  a  filler  in  patent 
fertilizer.  In  Arkansas,  where  the  product  included 
chalk,  a  small  quantity  was  sold  as  whiting,  which 
l)nnight  a  much  higher  price  than  the  ;i.uricultural 
material. 

Nearly  one-half  of  the  total  output — 12,610  short  tons 
—  was  produced  in  Virginia  and  was  valued  al  $143,873. 
The  other  producing  states  wore  .Arkansas,  (  .Uifornia, 
New  York.  North  Carolina.  Ohio.  .*>outh  Carolina,  and 
West  Virginia. 
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What  Is  the  Ideal  Drill  Steel? 

Conclusions  and  Results  of  Numerous  Experiments  and  Tests  Which  Included 
All  Types  of  Bits,  Grades  of  Steel,  and  Various  Grades  of  Rocks — Theoretical 
Ideal   Drill    Steel   and   Suggestions   for   Future   Experimenting  Are   Offered 

By  Frank  H.  Kingdon* 


THE  SUBJECT  of  drill  steel  may  be  made  a  broad 
one.  In  writing  on  it  one  could  include  its  history 
and  development,  its  manufacture,  its  shapes  and 
sizes  with  uses,  its  different  types  of  bits  and  shanks 
and  their  advantages  and  disadvantages,  its  forging  and 
hardening  or  heat  treatment,  and  perhaps  other  relative 
matters  with  respect  to  drill  steel.  I  have  not  taken 
any  particular  one  of  these,  and  so  may  touch  slightly 
on  each  one. 

In  giving  data  and  conclusions  from  experiments  con- 
ducted by  the  Sullivan  Machinery  Co.  it  is  necessary  to 
mention  statements  which  have  heretofore  been  pub- 
lished indirectly  through  this  company,  so  I  claim  noth- 
ing new  or  original  in  what  follows,  and  offer  the  sug- 
gestions in  the  hope  that  they  may  prove  of  value  in 
future  experiments. 

Necessary  Considerations  in  Steel  Preparation 

The  essential  qualities  of  a  drill  steel  are:  First,  it 
must  be  easily  forged ;  second,  the  forged  bit  end  must 
be  such  that  it  can  be  easily  heat  treated  to  obtain  hard- 
ness to  resist  chipping;  third,  the  bar  or  body  must  be 
stiff  to  resist  bending  or  twisting  and  yet  tough  to 
resist  shock  and  vibration,  with  resulting  breakage,  and 
fourth,  the  forged  shank  end  must  be  such  that  it  can 
be  easily  heat  treated  to  obtain  some  hardness  with 
great  toughness. 

Drill  steel  must  be  properly  forged  either  by  hand 
or  machine,  and  this  operation  requires  pyrometric  con- 
trol. I  believe  two  causes  of  grief  can  be  eliminated 
at  this  point,  as  there  is  no  doubt  that  drill  steels  as  a 
rule  are  forged  at  too  high  temperatures,  and  the  forg- 
ing operation  is  continued  after  the  temperature  has 
dropped  below  the  critical.  Furthermore,  little  if  any 
annealing  is  done  on  drill  steel  after  forging;  hence  the 
forging  operation  must  be  conducted  with  great  care. 

Assuming  the  forging  temperature  is  correct,  the 
other  minor  requirements  are  that  the  bit  and  the  shank 
be  in  alignment  with  the  body;  that  the  shank  shall  be 
of  the  proper  shape  and  length  and  the  shank  collar 
or  lugs  be  of  the  proper  diameter  and  length;  that  the 
hole,  if  any,  be  free  from  obstruction ;  that  the  strik- 
ing end  of  the  shank  be  flat  and  .square;  that  the  bit 
be  of  the  proper  shape,  with  the  cutting  and  reaming 
edges  formed  full  and  to  the  required  size;  that  the 
reaming  edges  are  concentric  wilh  the  axis  of  the  steel, 
and  that  there  are  no  .sharp  corners  at  the  shoulder 
where  the  bit  blends  into  the  body. 

Advantages  of  Machine  Sharpening 

It  is  obvious  that  the  above  requirements  can  best 
be  obtained  day  in  and  day  out  by  means  of  a  drill  steel 
sharpening  machine.  The  efficiency  of  such  a  machine 
will  accordingly  depend,  first,  on  the  initial  forging  tem- 
perature required,  for  the  lower  the  initial  forging  tem- 
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perature  the  better  the  steel  structure;  second,  on  the 
accuracy  of  the  forged  bit  and  shank;  third,  on  the 
speed  of  operation;  fourth,  on  restriction  of  the  hole 
in  the  shank  and  bit  when  using  hollow  drill  steel ;  fifth, 
on  the  number  of  heats  or  times  required  to  heat  the 
steel  before  securing  the  finished  bit  or  shank,  and  sixth, 
on  the  air  consumption  or  power  required.  The  means 
of  heating  for  forging  will  be  considered  later. 

The  drill  steel  must  have  an  ideal  bit  and  shank.  The 
essential  qualities  of  such  a  bit,  regardless  of  the  con- 
ditions under  which  it  is  operated,  are  that  its  shape  be 
such  that  maximum  cutting  speed  can  be  maintained 
for  as  great  a  distance  as  possible  before  wear  of  the 
gage  and  cutting  edge  reduces  the  speed  of  penetration 
to  a  point  where  a  change  of  steel  is  made  necessary, 
and  that  the  size  or  diameter  of  the  drill  hole  cor- 
responding to  the  gage  of  the  bit  can  be  maintained 
with  the  least  possible  reduction  as  the  depth  of  the 
hole  increases,  and  also  that  the  shape  of  the  bit  is 
such  that  it  can  be  correctly  and  readily  formed  and 
heat  treated. 

Difficulties  in  Standardization  of  Bits 

It  is  doubtful  whether  a  standard  bit  can  or  will  be 
developed  that  will  suit  all  conditions,  such  as  the  force 
and  frequency  of  the  blow  transmitted  to  the  bit,  the 
speed  and  strength  of  the  rotation  imparted  to  the  drill 
steel,  the  character  of  the  rock  as  regards  hardness, 
abrasion  and  other  factors,  and  the  method  for  ejection 
of  sludge  or  rock  cuttings.  Accordingly,  the  following 
features  of  bit  design  require  attention:  Shape,  total 
length,  and  angle  of  cutting  edge;  length  and  area  of 
the  reaming  edges  or  surfaces ;  size  and  shape  of  clear- 
ance grooves  for  ejection  of  cuttings,  and  length  and 
angle  of  the  wings  and  the  manner  in  which  they  are 
blended   into  the  body  of  the  steel. 

The  combined  length  of  the  cutting  edge  and  the 
manner  in  which  it  is  applied  is  a  big  factor  in  the 
drilling  operation  regarding  the  speed  and  the  life  of 
the  drill  steel  and  the  drill.  The  longer  the  cutting  edge 
the  greater  the  amount  of  rock  cuttings  per  blow,  as- 
suming that  the  cutting  edge  is  and  remains  sharp  or 
sharp  enough  for  the  conditions.  Furthermore,  the 
drilled  or  blunt  edge,  besides  decreasing  the  penetration 
per  blow,  lessens  the  cushioning  effect,  and  this  causes 
the  drill  steel  to  rebound  from  the  rock,  which  may 
cause  breakage  of  the  drill  steel  or  parts  of  the  drill. 
In  a  radial  cutting-edge  Vjit  the  work  done  is  greatest 
at  the  extreme  cutting  and  reaming  edges,  which  ac- 
counts for  the  unequal  wear  along  the  cutting  edge. 
Therefore  it  is  apparent  that  the  only  way  to  improve 
this  condition  is  so  to  shape  the  cutting  edge  that  the 
work  is  evenly  distributed  throughout  its  length,  and 
so  that  the  extremities  of  the  rutting  edge  have  suit- 
able reaming  surfaces  properly  tapered  back  to  improve 
the  wearing  qualities   of  the   gage. 

A  good  deal  has  been  written  about  the  angle  and 
shape  of  the  cutting  edge,  and  many  kinds  of  bits  have 
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been  brought  out,  such  as  the  bull  bit,  rose  bit,  double 
cross  bit,  chisel  and  double  chisel  bit,  and  other  types; 
but  so  far  as  I  know  the  only  bit  that  approaches  the 
ideal  bit  is  the  double-arc,  double-taper  bit.  The  ac- 
companying illustration  shows  the  characteristics  of 
this  bit  and  the  features  relative  to  this  discussion,  and 
needs  no  further  explanation.  As  to  the  ideal  shank, 
there  is  no  doubt  that  the  so-called  shankless  steel  ap- 
proaches the  ideal,  and  it  is  regrettable  that  this  type 
is  not  suitable  for  all  conditions.  Its  advantages  and 
disadvantages  are  evident. 

The  third  and  last  requirement  of  the  drill  steel 
which  has  ideal  qualities  is  that  it  must  be  properly 
heat  treated.    This  without  doubt  is  the  most  essential 
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DOUBLE-.\RC.  DOUBLE-TAPER  BIT 

operation  in  securing  best  results,  and  yet  it  is  safe 
to  say  it  receives  the  least  attention.  The  good  results 
which  are  expected  from  all  previous  operations  can  be 
obtained  only  through  proper  heat  treatment.  Theo- 
retically, this  operation  of  heat  treating  should  be 
.simple;  practically  it  is  not,  for  all  too  much  depends 
on  the  equipment. 

I  desire  to  call  attention  to  a  few  essentials.  First 
of  all,  the  pyrometric  equipment,  which  is  in  a  way  the 
most  important  piece  of  apparatus  for  obtaining  best 
results.  It  should  be  .sturdy  and  accurate,  and  the  cold 
junction  should  be  automatically  taken  care  of  or  com- 
pensated for.  This  function  I  believe  is  be.st  accom- 
plished by  using  lead  wire  of  the  same  composition  as 
the  thermo-couple,  thus  bringing  the  cold  junction  to 
the  indicator  or  galvanometer,  where  it  can  be  compen- 
sated for  by  means  of  a  coil.  Of  the  different  .systems 
of  reading  the  temperature  I  believe  the  potentiometer 
.system  is  the  most  reliable  for  the  drill  steel  hardening 
.••hop. 

Of  eciual  importance  i.s  the  furnace,  which  should  be 
.so  constructed  that  it  can  be  used  in  heating  for  forg- 
ing and  tempering,  that  it  can  he  adapted  to  heat  any 
.size  or  shape  of  drill  steel,  that  the  burner  i)e  placed  so 
the  flame  does  not  hit  directly  on  to  the  metal,  that  for 
continuous  work  the  heating  chamber  have  its  maxi- 
mum heat  zone  at  the  end  from  which  the  drill  steel 
i.s  withdrawn,  and  that  the  pyrometer  or  thermo-couple 
be  in.stallcd  in  thi.s  end. 

Without  giving  further  description  of  the  e(|uipment. 
I  will  assume  it  is  such  that  the  following  treatment.s 
can  be  accurnlely  controlled  and  performed.  In  forg- 
ing do  not  heat  higher  than  1,700  deg.  F.  (with  steels 
containing  about  0.45  to  0.55  carbon,  somewhat  higher 
temperature."!  may  be  used),  nnd  u.se  that  lower  initial 


temperature  which  will  leave  the  temperature  of  the 
steel  just  above  its  critical  as  the  forging  operation  is 
finished ;  anneal  after  forging  to  secure  uniform  results 
by  heating  just  through  the  critical ;  heat  from  50  deg. 
to  75  deg.  F.  above  the  critical,  and  quench  for  harden- 
ing (with  high-carbon,  h\-per-eutectoid  steels  it  may  be 
advisable  to  use  somewhat  higher  temperatures  to  get 
the  excess  cementite  into  solution)  ;  draw  the  temper 
when  necessary,  depending  on  rock  conditions. 

In  heating  maintain  a  neutral  or  reducing  atmosphere 
to  prevent  scaling  and  decarbonizing.  Do  not  heat  too 
rapidly  or  too  slowly,  but  evenly  and  uniformly,  as  too 
rapid  heating  may  develop  checks  or  cracks,  and  too 
slow  heating  may  cause  soaking,  which  tends  to  large 
grain  growi;h.  For  hardening,  heat  just  above  the 
critical  temperature,  as  a  properly  forged  steel  quenched 
from  this  heat  has  in  combination  qualities  of  some 
toughness,  with  maximum  hardness  and  maximum 
density.  The  quenching  bath  should  be  kept  at  a  uni- 
form and  approximately  constant  temperature.  In  draw- 
ing or  tempering,  longer  time  periods  at  lower  tem- 
peratures are  better  than  the  shorter  time  periods  at 
higher  temperatures. 

To  improve  further  the  ideal  drill  steel  it  seems  nec- 
essary to  consider  the  steel  itself.  Is  everything  being 
done  by  the  steel  manufacturer  that  possibly  can  be 
done?  I  think  not.  But  it  would  be  useless  for  the 
manufacturer  to  bring  out  better  steel  and  alloy  steels 
when  mine  conditions  are  such  that  the  present  steel 
is  not  heat  treated  properly  to  obtain  its  maximum 
efficiency. 

It  is  interesting  to  note  that  an.swers  to  a  recent 
questionnaire  brought  out  the  following  facts  and  are 
representative  of  all  fields  and  conditions  of  mining. 

To  the  question,  what  type  of  bit  was  giving  the  best 
service,  returns  showed  that  the  double-arc,  double- 
taper  bit  and  cross  bit  were  far  in  the  lead. 

To  the  question  as  to  what  necessitates  the  resharp- 
ening  of  the  drill  steels  most  frequently,  wear  of  gage 
was  unanimously  first  choice;  chipping  of  bit  was  unani- 
mously, with  one  exception,  second  choice;  breakage  of 
shank  was  unanimously,  with  one  exception,  third 
choice;  upsetting  of  bit.  upsetting  of  shank  and  break- 
age of  body  were  about  on  a  par  for  fourth  choice. 

To  the  question  as  to  what  was  the  direct  cause  of 
the  necessity  of  resharpening.  poor  heat  treatment  was 
unanimously  first  choice,  and  faulty  steel  and  .severe 
rock  conditions  were  about  on  a  par  for  second  choice. 
The  information  .set  forth  brings  out  two  distinct 
facts  which  can  be  considered  with  equal  advantage  by 
the  steel  manufacturer  as  well  as  by  those  interested 
in  this  .subject.  There  is  no  doubt  that  "wear  of  gage" 
depends  on  heat  treatment,  but,  assuming  proper  heat 
treatment,  could  not  a  steel  be  developed  which  would 
improve  this  fault?  For  in.stance.  chromium  imparts 
to  steel  a  quality  of  tough  hardne.ss  with  gi-eat  resist- 
ance to  \vear  and  abrasion.  Would  such  a  steel  improve 
our  ideal  drill  steel? 

With  this  in  mind  future  experiment.s  can  be  con- 
ducted so  .IS  to  bring  out  the  difference  between  high- 
and  low-carhon  steels,  straight -carbon  and  alloy  steels, 
high-  and  low-forging  temperntui-es,  annealinr  .ind  not 
annealing  after  forging,  and,  as  regard.s  ttio  body  of 
the  drill  steel,  the  difference  between  steel  as  lolled  and 
steel  heat  treated  to  obtain  a  refniod  sorbltjc  -;ruclun'. 
Particular  attention  should  be  gi\  >  n  to  the  tem-oratures. 
for  little  if  any  data  in  this  partiiular  have  bci-n  given 
on  .such  experiments  as  have  been  conducted. 
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Agin  the  Safety  Movement 

At  least  one  miner,  or  perhaps  he  is  a  prospector,  that 
we  know  of  is  not  in  sympathy  with  the  "Safety  First" 
movement.  To  him  the  safety  engineer  is  anathema. 
He  writes,  "As  for  safety  to  mining  acidents,  all  I  got 
to  say  acidents  dont  allways  happen  the  same  way  and 
no  set  rule  can  be  applied  for  avoidance.  What  mining 
needs  is  to  kill  off  all  the  mining  engineers  as  sure  thing 
flunkeys  so  that  them  that  are  willing  to  venture  are  not 
hung  up  on  tetchnickle  mining  lore  out  of  a  book  as  a 
safe  guide  to  mining  venture,  and  as  mining  allways  was 
a  gamble  and  allways  will  be  no  insurance  can  be  had 
Last,  if  Congress  has  money  to  throw  at  the  birds  it 
might  pension  all  prospectors  and  make  it  worth  while 
to  try  and  find  mines  and  until  same  assistance  is 
rendered  to  the  prospector  other  then  mining  engineers' 
long  winded  reports,  mining  will  stay  Bumm." 

External  Combustion 

"M'son,"  said  Cap'n  Dick,  "This  'ere  pro'ibition  surely 
be  a  turrible  thing,  an'  one  o'  the  worst  h'affects  is  tha 
recollections  that  a  chap  do  'ave  that  'elps  to  make  tha 
memory  green,  as  thee  might  say.  Not  that  I  lays  a 
'eap  o'  stock  'longside  o'  this  'ere  'ome-brew,  but  I 
h'unnerstan'  there's  a  parcel  o'  it  bein'  made  an'  many 
chaps  'ave  been  h'injured  in  tha  process.  Remin's  me 
o'  h'ol  Jim  Berryman,  'oo  used  to  work  to  tha  Ridge 
mine  forty  year  h'ago.  Strange  thing  to  say  baout  a 
Cornish  boy,  but  Jim  wuz  a  teetotlar.  Never  touched  a 
drop  o'  liquor  in  'is  life.  One  time  h'ol  Jim  wuzn't 
feelin'  very  fitty,  an'  'e  gaws  to  see  tha  doctor.  Doctor 
said  'e  wuz  a  bit  run  daown  an'  tol'  un  to  drink  a  little 
beer  h'each  day  to  brace  un  h'up.  So  Jim  sent  'is  boy 
to  tha  tavern  at  Maple  Grove,  baout  'alf  mile  away,  to 
get  some  o'  they  stuff.  'Appened  to  be  one  o'  they  cold 
Lake  Superior  days,  an'  tha  beer  froze  solid  afor'  tha 
boy  got  un  'ome.  Jim  put  they  bottles  be'ind  tha 
kitchen  stove  an'  went  h'up-steers.  Coorse  w'en  tha 
beer  started  to  thaw,  tha  bottles  busted,  an'  with  a  noise 
like  a  bloody  bias'  tha  beer  blaws  all  h'over  tha  kitchen, 
h'even  h'up  to  tha  ceilin',  m'son.  Jim  comes  tearin' 
daown  tha  steers,  an'  seein'  tha  mess  all  h'over  tha 
place,  'e  sez,  'Uam-me,  if  'e  wuz  goin'  to  blaw  any'ow, 
its  far  better  to  'ave  un  blaw  there  than  h'in  my 
h'insides.'  " 

The  Althou.se  Creek  Discovery 

The  story  of  the  discovery  of  gold  in  the  early  50's 
on  Althouse  Creek,  in  Josephine  County,  Ore.,  is  in- 
teresting. John  Althouse,  the  discoverer,  was  working 
on  prospects  in  Canyon  Creek  in  the  same  valley,  and 
without  much  success  had  sought  information  from  the 
Indians  encamped  at  the  foot  of  Eight  Dollar  Mountain 
as  to  other  possible  sources  of  gold  in  the  district.  These 
Indians  were  not  friendly  to  the  whites,  who  were  then 
usurping  their  country,  but  had  favored  Althouse.  At 
all  events  the  Indians  possessed  many  large  nuggets  of 
gold,  but  would  not  divulge  their  source.  One  .stormy 
night  the  old  Indian  chief  called  on  Althouse,  at  the 
miner's  tent,  and  told  him  he  would  take  him  to  the 
source   of  the   big  nuggets.     The   trail   led    over   flats. 


creeks,  and  by  a  tortuous  path,  until,  after  ascending 
a  creek  leading  into  the  heart  of  the  Siskiyou  Moun- 
tains, they  stopped  at  an  elk  pit.  This  pit  was  a  deep 
hole  in  the  gravel  bed  of  the  stream  now  known  as 
Althouse  Creek.  The  pit  was  covered  and  camouflaged 
with  brush,  designed  to  entrap  the  elk  as  they  crossed 
the  creek  bed.  The  interesting  feature  to  John  Alt- 
house  was  not  the  pit,  but  the  pile  of  gravel  thrown  to 
one  side.  The  high  waters  and  winter  rains  had  washed 
this  out  in  a  natural  hydraulic  operation,  leaving  ex- 
posed the  nuggets,  one  of  which  the  Indian  chief  casually 
picked  up  and  handed  to  the  eager  prospector.  It 
resulted  in  the  maelstrom  of  gold-frenzied  miners  .shift- 
ing from  the  west  bank  of  the  Illinois  River  to  the  tribu- 
taries on  the  east  side.  The  Althouse  strike  was  made, 
and  millions  in  gold  was  recovered  from  the  stream  and 
from  Sucker  Creek,  an  adjoining  stream,  in  the  course 
of  the  several  years  following. 

The  Voice  of  Nature 

"To  him  who  in  the  love  of  nature  holds  communion 
with  her  visible  forms,  she  speaks  a  various  language," 
wrote  Bryant.  Snatches  of  the  conversation  may  be 
heard  at  times  by  the  attentive  listener.  The  following 
from  the  M.  C.  M.  Lode  proves  it : 

Here's  one  for  Seaman!  Ask  him  if  he  knows  that  min- 
erals talk  to  each  other  and  call  to  their  mates  exactly  as 
moose  and  many  other  animals.  For  instance  the  call  of  a 
topaz  to  its  mate  is  "0-PAL,  0-PAL." 

This  may  interest  him.  W.  L.  C. 

As  a  reminiscence  of  the  field  trip  in  geology  tell  W.  L. 
C.  that  I  am  quite  familiar  with  the  language  of  rocks  and 
minerals.  Only  a  few  moments  ago  I  was  in  the  laboratory 
and  overheard  Mag.  Netite  call  to  Sid.  Erite  and  ask  if  he 
was  Cuniming  to  nite.  Sid.  replied  "0  nyx!  I  have  just 
received  two  Quartz  and  I  am  going  to  Tac  a  nite  and 
Goethite."    Her  only  answer  was  "O  cher!"  A.  E.  S. 

Anent  Timeliness 

"Joseph  A.  Kelly,  of  Bernard,  Iowa,  has  been  a  late 
visitor  at  Mayer,  looking  toward  reopening  of  the  local 
onyx  beds,"  writes  a  correspondent.  Some  one  should 
sic  Punctual  Pete  after  Kelly  and  stop  this  sort  of  thing. 

The  Scientific  Spirit 

(With  Ap'Aogieft  to  Nobody) 

By  Freeman  Foster  Burr 
You  musn't  rely  on  what  Smith  has  said. 

Or  what  Jones  or  Brown  may  say: 
If  you  listen  to  them  you'll  be  misled. 

For  it's  just  the  other  way. 
But  follow  me,  if  you  would  be  free 

To  help  the  truth  along; 
For  I  am  right,  and  I  know  I'm  right. 

And  the  rest  of  the  world  is  wrong. 

Now,  Smith  is  a  fool  and  a  dolt  at  best, 

And  Jones  is  no  better  than  he: 
And  Brown  and  Robinson  and  the  rest 

Are  stupid  as  they  can  be. 
So  follow  me,  if  you  would  be  free 

On  the  wagon  of  truth  to  ride; 
For  I  am   right,  an<l   I   know   I'm   right, 

And   the  rest  of  the   world   may  slide. 

Oh  I   I  am  the  only  man  who  ik'als 

In  facts  and   in   facts  alone; 
.And  the  only  one  who  never  steals 

The  thunder  that's  not  hi.s  own. 
So  follow  me,  if  you  would  be  free 

From  the  faults  of  the  vulgar  gang; 
For  I  am  right,  and  I  know  I'm  right, 

A  Mil  the  rest  of  the  world  may  hang. 
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Method  of  Pipe  Suspension 

By  R.  p.  Immel 

Written  for  Enghieering  and  Miniug  Journal 

Following  certain  underground  development,  it  was 
necessary  to  install  two  runs  of  4-in.  pipe  in  a  drift 
2,500  ft.  long.  Our  practice  in  the  past  had  been  to 
hang  these  pipes  from  the  roof  to  one  side,  and  to  make 
a  neat  job  the  pipes  were  suspended  with  turnbuckles 
so  that  they  could  be  raised  or  lowered  <  owing  to  the 
irregularity  of  the  roof)  so  as  to  keep  them  in  align- 
ment.    This  method  occasioned  many  delays,  because 


PIPE  MAY  BE  HI'NG  FROM  A   DFilKT  ROOK  IN 
.\IA.N.\ER   SHOW.N' 

the  holes  in  the  roof  were  either  drilled  too  deep  or 
not  deep  enough  and  because  the  irregularities  of  the 
roof  were  either  greater  or  less  than  had  been  allowed 
for,  with  the  result  that  the  turnbuckle  rods  .sometimes 
had  to  be  taken  back  to  the  shop,  either  to  be  cut  off 
or  lengthened. 

The  accompanying  sketch  shows  the  method  adopted 
to  avoid  this  difTiculty.  It  proved  successful,  and  the 
lines  were  put  in  place  with  minimum  delay.  The  hook 
bolt  was  split  at  the  end  and  a  wedge  inserted, 
as  is  commonly  practiced  in  fastening  bolts  or  hooks 
in  mining.  The  bottom  of  the  hook  was  stjuared  and 
then  turned  so  as  to  make  a  regular  chain  hook  that 
would  hold  the  link  of  the  chain  when  it  was  placed 
crosswise. 


The  chain  was  the  regular  standard  log  chain.  The 
clamp  was  made  from  various  short  pieces  found 
in  the  scrap  pile  and  varied  from  i  x  2  in.  to  I  x  4  in., 
and  although  it  is  shown  in  one  piece  in  the  sketch, 
it  was  in  a  few  places  changed  to  a  two-piece  pipe 
clamp. 

On  the  actual  work  of  installation,  all  holes  in  the 
roof  were  drilled  first  and  the  hook  was  driven  in  and 
fastened.  Then  several  lengths  of  pipe  were  secured 
together  and  hung  in  place  temporarily  until  a  piece  of 
chain  could  be  cut  off  of  such  length  that  the  pipe 
would  hang  level.  A  coil  of  chain  was  carried  along 
with  the  job,  and  all  that  was  necessary  when  the  pipe 
was  made  up  was  to  measure  off  a  short  piece,  slip  the 
bolt  in  the  clamp  through  the  link  of  the  chain  and 
hook  the  other  end  of  the  chain  in  the  hook  bolt. 


Dumping  Ore  and  Water 

By  Charles  E.  Button 

Wiilten  for  Engineering  and  Mining  Journal 

Certain  methods  or  devices  are  described  here  which 
may  possibly  be  found  useful  at  shafts  where  ore  and 
water  are  hoisted  in  buckets.  At  the  shaft  under  con- 
sideration water  was  struck  on  the  300  level,  draining 
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into  the  sump,  whence  it  was  disposed  of  as  follows: 
First  a  hole  was  dug  about  4  ft.  from  the  collar  toward 
the  hoist,  and  an  extra  ore  bucket  placed  in  it,  so  that 
the  top  of  the  bucket  was  flush  with  the  bottom  of  the 
track  rails.  The  gas  engine  at  this  shaft  included  a 
small  water  pump  for  returning  the  circulating  water 
to  a  tank  overhead.  The  water  line  between  this  tank 
and  engine  was  cut  in  on  so  that  the  pump  would  take 
water  from  the  bucket  between  the  rails  or  from  the 
tank,  as  desired,  by  the  turning  of  either  of  two  valves 
within  reach  of  the  hoistman. 

Then  an  extra  truck  was  taken  which  had  formerly 
been  used  in  tramming  buckets  underground,  and  six 
(i  X  6-in.  uprights  were  nailed  on  it.  The  front  two 
were  6  in.  high,  those  in  the  middle  12  in.,  and  the  two 
in  the  rear  18  in.  Each  set  was  braced  crosswise  with 
2  X  fi-in.  planks.  The  middle  and  rear  posts  were  al.so 
braced  with  strips  on  the  sides.  A  quarter  circle  was 
then  cut  in  the  top  edge  of  the  uprights,  as  sen  in  the 
sketch,  with  the  sloping  center  line  as  center. 
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In  the  sloping  depression  thus  formed  a  funnel  3  ft. 
in  diameter  and  6  ft.  long  was  fitted  and  nailed  to  the 
truck,  so  that  the  high  back  end  was  flush  with  the 
back  of  the  rear  posts  and  the  lower  front,  or  discharge, 
end  was  set  so  that  it  just  cleared  the  crossties  and  the 
top  of  the  bucket  set  in  the  ground  between  the  rails, 


.METHOD  OF  OPENING  SH.\FT  DOORS  FROM    HOI.ST 

as  the  truck  moved  over  the  track.  This  funnel  was 
made  out  of  six  Standard  Oil  cans,  one  can  furnishing  a 
1.3  X  36-in.  sheet. 

The  track  was  blocked  up  and  graded  so  that  the 
truck  would  run  on  to  the  shaft  doors,  when  closed, 
under  its  own  momentum,  and  stay  there,  further  prog- 
ress being  prevented  by  a  2  x  4-in.  timber  4  ft.  long, 
which  extended  about  10  in.  from  the  sides  of  the  truck, 
and  was  nailed  to  the  rear  posts  of  the  truck.  These 
rested  against  the  shaft  guides  and  prevented  the  truck 
from  moving  at  any  time  during  the  water-dumping 
operation.  In  this  position  the  discharge  end  of  the 
water  truck  funnel  was  directly  over  the  rim  of  the 
bucket  under  the  track.  A  wire  was  then  attached  to 
the  truck  and  run  to  a  lever  on  the  "lever  ladder"  in  the 
engine  room,  which  on  being  thrown  pulled  the  truck 
off  the  shaft  doors  some  distance  and  locked  it  in  place. 

The  "lever  ladder"  consisted  of  two  2  x  4-in.  posts, 
conveniently  situated  near  the;  hoistman  while  at  his 
post,  and  braced  at  the  base  and  nailed  to  the  overhead 
joists.  A  2  x  6-in.  crcsspiece  to  carry  the  pulleys  was 
nailed  or  bolted  to  the  po.st.s  at  a  height  of  8  or  10  ft. 
The  levers  were  made  from  2  x  4-in.  stuff,  bolted  at  one 
end,  with  a  hole  for  the  wire  near  the  handle  end. 
Lever  IJ  opened  the  shaft  doors  with  a  2i-ft.  throw. 
Lever  E  released  the  trigger  in  the  guide  to  hold  up  the 
crosshead,  and  had  a  !j-in.  throw.  The  water  truck  lever, 
having  a  4-ft.  throw,  and  the  ore  chute  door  lever, 
having  a  2-ft.  throw,  were  both  operated  from  the 
opposite  Bide  of  the  ladder,  on  the  same  principle,  and 


are  not  shown  in  the  sketch.  The  shaft  doors  and  the 
ore  chute  door  were  counterbalanced  with  a  weight  to 
lessen  the  power  required  at  the  levers. 

After  a  try-out  it  was  decided  that  the  crosshead 
must  be  hung  up,  so  a  trigger  was  rigged  up  to  engage 
it  when  up  near  the  sheave  wheel.  This  trigger  was 
operated  by  means  of  a  wire  connected  to  a  lever  in  the 
engine  room,  and  consisted  of  a  long  g-in.  bolt  passing 
through  a  hole  bored  in  the  guide  at  the  desired  place. 
The  bolt  carried  a  spiral  spring  and  washers,  properly 
spaced  with  nuts,  on  the  outside  of  the  guide.  The  bolt 
was  set  so  that  the  washers  and  spring  held  it  in  place, 
and  was  only  pushed  3  in.  through  the  guide  when 
pressure  was  applied  to  the  bolt  head  by  a  cam,  con- 
trolled by  the  lever  wire. 

A  device  for  opening  and  closing  the  shaft  doors  from 
the  hoist  is  also  shown  in  one  of  the  illustrations. 
Baling  wire  or  (mine)  bell  wire,  two  rope  or  wire 
pulleys,  and  a  few  bolts  were  used  in  making  it.  The 
stick  A  is  simply  a  notched  spreader  wired  in  place.  When 
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ore  was  hoisted  it  was  dumped  through  a  chute  into  a 
waiting  car  by  the  hoi.stman,  the  bucket  being  kept  in 
the  proper  position  by  a  chain  and  bar  connected  to  a 
ring  on  its  bottom,  the  bar  engaging  in  a  7  notch  in  the 
chute  during  the  operation.  The  chute  had  a  swinging 
door  2  ft.  long,  which  was  moved  in  or  out  of  position 
for  dumping  by  a  lever  in  the  engine  room. 

The  various  devices  worked  satisfactorily.  The  pro- 
cedure was  as  follows:  When  the  signal  to  hoi.st  was 
given,  the  bucket  was  raised.  If  containing  muck  it  was 
stopped  with  the  dangling  bar  ready  to  be  engaged  into 
the  chute  notch,  while  the  chute  and  shaft  doors  were 
closed  by  levers.  After  being  dumped,  the  doors  were 
swung  open  and  the  bucket  dropped  to  the  station.  While 
the  bucket  was  being  refilled  the  hoistman  dumped  the 
car  and  was  ready  for  the  next  signal.  If  the  bucket 
was  signaled  below  the  station,  it  was  filled  with  water 
by  submerging  it  in  the  sump.  On  coming  up  the  cross- 
head  was  caught,  the  doors  were  closed,  and  the  water 
truci<  was  run  on,  all  by  throwing  different  levers.  The 
bucket  then  descended  and  settled  on  the  rear  posts  of 
the  water  truck,  gradually  tii)i)iTig  over  and  discharging 
the  entire  contents  without   spilling. 
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Controlling  a  Gas  Well  at 
Alkali  Butte,  \Vyo.*- 
By  F.  B.  Tough 

An  unusual  job  in  controlling  a  gas  well  was  executed 
on  No.  1  well,  Inland  Oil  &  Refining  Co.,  situated  on  the 
Alkali  Butte  structure,  Fremont  County,  Wyo.  The 
work  was  done  by  the  company  in  co-operation  with  the 
U.  S.  Bureau  of  Mines,  and  resulted  in  a  fuel  saving  of 
$6,000  in  one  season  and  of  a  repair  job  estimated  at 
$15,000,  or  a  total  of  $21,000. 

The  well  had  an  open  flow  of  6,000,000  cu.ft.  of  gas 
per  day,  with  a  rock  pressure  of  560  lb.  per  square  inch. 
A  string  of  6i-in.  casing  with  a  toothed  shoe  was  set  on 
the  cap  rock  above  the  gas  sand  at  2,481  ft.  When  the 
well  was  shut  in,  the  gas  worked  out  around  both  the 
6i-\n.  and  8i-in.  strings,  breaking  through  the  ground 
surface  at  several  points  under  the  derrick. 

Casing  troubles  encountred  while  drilling  made  it 
unsafe  to  attempt  moving  the  6i-in.  string.  Moreover, 
it  was  important  from  the  standpoint  of  good  manage- 
ment to  make  the  gas  from  this  well  immediately  avail- 
able for  fuel  in  other  operations,  and,  in  addition,  to 
save  the  gas  from  wasting.  An  ordinary  mudding  and 
cementing  job  would  have  necessitated  shutting  down 
this  well  for  probably  two  months  out  of  a  short  operat- 
ing season.  For  these  reasons  it  was  determined  to 
mud  the  well,  if  possible,  between  the  6-  and  8-in.  strings 
by  pumping  mud  fluid  through  the  connection  from  the 
gas  clamps.  The  gas  clamps  used  were  of  ordinary  con- 
struction with  a  side  outlet,  making  them  equivalent  to 
a  Braden  head.  When  the  mud  fluid  was  pumped 
through  the  gas  clamp  into  the  space  between  the  two 
strings,  it  began  to  appear  inside  the  6}-in.  string.  It 
apparently  entered  the  well  either  around  the  toothed 
shoe  or  through  a  "line  sawed"  leak  in  the  string  and 
was  blown  out  of  the  well  as  fast  as  it  was  pumped  in. 

To  stop  the  leaks,  about  half  a  gunny  sack  of  finely 
chopped  bull  rope  was  fed  with  the  mud  between  the 
casings  as  before.  The  hemp  gathered  around  the  valves 
of  the  mud  pump  to  some  extent,  and  it  also  stuck  in  the 
casinghead  fittings  a  few  times.  An  obstruction  in  the 
casinghead  would  be  removed  by  permitting  the  well  to 
"blow  back"  for  a  few  seconds,  and  one  in  the  pump 
valves,  by  removing  the  valves  when  necessary.  In  two 
days'  time  sufticient  hemp  and  mud  had  l)cen  pumped 
into  these  strings  to  kill  external  and  internal  pressure. 
The  well  wa.s  shut  in  and  allowed  to  stand  over  night. 
The  next  day,  by  opening  and  closing  the  master  gate 
at  intervals,  and  allowing  the  well  to  build  up  what  pres- 
sure it  would,  it  was  found  possible  to  blow  the  mud 
from  the  inside  of  the  fil-in.  casing. 

The  chopped  rope  had  presumably  gathered  around 
the  shoe  and  also  filled  any  "line  sawed"  places  in  the 
fil-in.  casing,  and  was  holding  place  the  mud  fluid 
l)etween  the  casings.  The  gas  was  thus  made  available 
for  fuel,  and  the  waste  of  gas  by  dissipation  into  the 
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overlying  formations  and  into  the  atmosphere  was  also 
prevented.  It  is  interesting  to  note  that  after  several 
weeks,  during  which  period  the  mud  had  been  afforded 
time  to  settle,  a  small  amount  of  gas  was  obser%-ed 
leaking  at  the  surface.  About  the  same  time  it  became 
possible  to  relieve  the  pressure  by  turning  the  well  into 
the  pipe  line  which  had  been  laid  to  supply  the  camp  and 
three  drilling  wells.  A  pop  valve  placed  in  this  line 
was  regulated  by  experiment  to  pop  off  at  a  pressure 
slightly  less  than  that  pressure  at  which  gas  would 
begin  to  leak  at  the  surface  around  the  well.  Because  of 
the  demand  for  gas,  the  pop  valve  was  seldom  called 
upon  to  relieve  the  pressure.  The  wastage  of  gas 
became  so  small  that,  considering  the  need  for  fuel,  it 
was  deemed  an  act  of  true  conservation  to  leave  the 
well  in  that  condition. 

Although  this  method  is  not  recommended  for  use  in 
a  proven  field,  it  was  satisfactory  in  the  operation  de- 
scribed, where  the  economic  conditions  seemed  to  justify 
its  use. 

^         Peru's  Petroleum  Law  Protested 

A  new  petroleum  law  was  passed  on  March  3  by  the 
Peruvian  Senate.  As  Congress  adjourned  on  that  date, 
the  bill  did  not  have  an  opportunity  of  being  presented 
to  the  Chamber  of  Deputies,  but  there  is  every  pos- 
sibility of  the  bill  becoming  a  law  when  Congress  next 
convenes,  on  July  28.  Claiming  that  the  "exploration 
and  the  search  for  petroleum  should  not  be  taxed,  but 
be  encouraged  by  every  possible  means,  for  once  petro- 
leum is  actually  discovered  in  commercial  quantity  the 
government  may  demand  a  fair  participation  in  the 
industry,"  Victor  H.  Solaini  protests  the  bill  as  follows : 

"The  law  does  not  read  like  prohibition  to  the  casual 
reader,  but  in  effect  it  makes  both  the  search  for  and 
the  development  of  petroleum  in  the  Peruvian  orient  an 
absolute  impossibility  so  long  as  it  remains  in  existence. 

"Peruvian  lawmakers  do  not  seem  to  realize  that  the 
Peruvian  orient,  commonly  called  the  'Montana,'  is  one  of 
the  most  inaccessible,  least-populated,  least-known,  and  least- 
developed  territories  in  the  entire  world.  No  account  is 
taken  of  the  fact  that  outside  its  main  waterways  the  terri- 
tory is  absolutely  unexplored,  that  it  is  still  occupied  by 
savage  tribes  and  that  not  even  the  most  primitive  geo- 
logical survey  has  been  made. 

"The  law  grants  two  classes  of  concessions;  viz.,  con- 
cessions of  exploration  and  concessions  of  exploitation.  I 

"If  petroluem  is  ever  to  be  developed  m  the  Peruvian 
orient  it  is  absolutely  necessary  that  besides  grantinir  these 
two  classes  of  concessions  under  greatly  modifieii  tornis, 
a  third  class  of  concession  must  be  granted,  which  may 
\w  iidled  a  'preliminary  concession  of  exploration.'  Both 
the  'preliminary'  exploration  concession  and  the  exploration 
concession  proper  that  would  follow,  should  be  granted  to 
bona-fide  applicants  absoUitjly  free  of  any  Uxation  what- 
soever. 

"It  must  be  remembered  that  nothing  is  known  whatso- 
ever (if  the  geological  formation  of  the  Peruvian  orient.  On 
nil  general  ceological  maps  of  the  world  the  Peruvian  orient 
in  marked  blank  and  'not  known.'  It  is  therefore  absolutely 
necessary,  before  any  capital  can  be  invested.  U^  send  in  a 
well-o<iuipped  and  expensive  expedition  merely  in  onler  to 
ascerUiin  if  rocks  can  be  located  tliat  beloi\g  to  :i  geological 
period   in  which   petroliferous   possibilities  exist 
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"Anyone  desiring  to  search  for  a  geological  formation 
that  might  indicate  petroliferous  possibilities  in  the  Peru- 
vian orient  would  have  to  apply  for  a  concession  of  explor- 
ation before  sending  any  expedition  into  the  territory,  for 
naturally  no  one  would  go  to  the  great  cost  of  even  prelimi- 
nary exploration  without  first  being  sure  of  possessing 
rights  over  the  territory  explored. 

"This  concession,  therefore,  would  necessarily  have  to 
comprise  an  area  sufficiently  large  to  warrant  the  great 
cost  of  equipping,  dispatching,  and  maintaining  the  expedi- 
tion for  a  period  of  months  or  years.  A  reasonable  size  for 
this  'preliminary  concession  of  exploration'  would  be  an 
area  of  about  150  Icilometers  square. 

"According  to  the  law  passed  by  the  Senate,  any  enter- 
prising gentleman  desiring  merely  to  search  for  petrolifer- 
ous rocks  under  these  conditions  would  first  of  all  have  to 
pay  the  Peruvian  government  a  sum  considerably  in  excess 
of  3,000,000  soles;  and  this  is  not  all,  for  if  he  desired  an 
extension  of  the  privilege  to  remain  in  the  area  for  any 
length  of  time,  he  would  have  to  pay  an  additional  sum  of 
over  one  half  million  soles  per  annum." 


The  Holbrook  Oil  Field  in  Arizona 

Special  Correspondence 

Seven  corporations  are  reported  active  within  the 
Holbrook  oil  field,  in  Arizona,  including  the  Adamana, 
Apache,  Black  Canyon,  Holbrook,  Hopi,  Zuni,  and  Bank- 
ers. The  field  Itself  is  of  vast  extent,  covering  the 
famous  Painted  Desert  to  the  north  of  the  Santa  Fe 
main  railroad  line  and  extending  down  to  Springei'ville, 
ninety  miles  southeast  of  Holbrook.  At  this  latter  point 
the  Bankers'  company,  a  close  corporation,  has  started 
drilling.  The  entire  field  lies  within  two  carboniferous 
districts — the  Durango  coal  field  to  the  northeast,  with 
coal  measures  on  the  Navajo  reservation,  near  Moen 
Copie,  to  the  northwest,  and  to  the  southward,  west  of 
Fort  Apache,  still  more  coal,  and  on  the  east  the  Gallup 
coal  fields. 

Drilling  by  the  Holbrook  company  is  on  a  sandstone 
plain,  where  the  logs  for  several  thousand  feet  of  depth 
show,  in  alternation,  various  forms  of  sandstone,  lime- 
stone, soapstone,  shale,  and  sand.  In  the  Zuni  well, 
twenty-two  miles  northeast  of  Holbrook,  salt  water  was 
struck  between  932  ft.  and  945  ft.  In  the  Adamana  well, 
twenty-five  miles  .south  of  Holbrook,  salt  water  was  en- 
countered at  2,060  ft.,  together  with  a  strong  flow  of 
gas.  The  Hopi,  twelve  miles  southwest  of  Holbrook,  is 
2,400  ft.  deep  and  is  believed  to  be  in  practically  the 
same  bottom  formation  as  the  Zuni,  though  the  latter 
is  only  down  1,000  ft.  and  there  is  belief  that  both  are 
not  far  from  what  in  the  San  .luan  field,  to  the  north- 
east, is  called  the  "baby"  sand. 

Within  the  Holbrook  townsite  oil  indications  have 
been  found  in  a  shallow  well  driven  by  Harry  Scorse. 
The  field  is  considered  a  deep  one,  and  the  work  has 
been  retarded  by  extreme  hardness  of  rock  and  by  gen- 
erally insuflicient  funds. 

At  Yuma  a  well  has  been  started  near  the  city,  with 
a  public  demonstration  in  which  hundreds  of  citizens 
joined.  At  Pre.scott  and  Jerome  there  has  been  revival 
of  interest  in  the  abandoned  Chino  Valley  field. 

William  S.  Hart,  movie  star,  and  Ralph  Ince,  film 
producer,  have  leased  .'i.TeO  acres  in  the  Holbrook  field 
from  the  Aztec  Land  &  Cattle  Co.,  with  a  guarantee  of 
$.'5,000  for  the  .starting  of  a  standard  drilling  rig  within 
ninety  days.  The  tract  is  in  the  same  district  as  the 
Hopi  well.  Ince  and  Hart  have  l>een  associated  in  Cali- 
fornia oil  exploration  work.  Other  leases  in  the  Hopi 
region  are  said  to  have  been  taken  by  Los  Angeles 
interests. 


Report  on  Peace  River  Block  Favorable 

Special  Correspondence 

The  Hon.  Mr.  Pattullo,  Minister  of  Lands,  recently 
submitted  to  the  provincial  Legislature  the  geological 
survey  report  of  John  A.  Dres.ser,  consulting  engineer, 
and  Prof.  Edmund  M.  Spieker,  of  the  Johns  Hopkins 
University,  on  the  Peace  River  Block,  in  British  Colum- 
bia, which  work  was  done  during  the  summer  of  1920. 

Closer  investigation  was  made  of  the  areas  described 
by  the  late  Prof.  Gwillim  as  being  structurally  favor- 
able, owing  to  the  rolls  and  folds  of  bullhead  sandstone, 
the  geological  equivalent  of  the  oil-  or  tar-bearing  strata 
of  the  Lower  Peace  River,  Athabasca  River,  and  of  the 
Black  Diamond  area  in  southern  Alberta. 

The  report  confirms  that  of  the  previous  year  as  to 
the  oil-bearing  character  of  the  St.  John  shales  and  the 
possibility  of  oil  accumulations  of  commercial  value  in 
the  porous  sandstone  beds  or  in  the  upper  parts  of  the 
bullhead  sandstones  immediately  beneath  them,  and 
suggests  the  most  suitable  points  at  which  drilling  may 
be  started. 

Promising  locations  were  determined  near  the  Gates 
of  the  Peace,  on  the  Red  River,  on  Lynx  Creek,  near  the 
Southwest  Halfway  Creek,  near  the  trail  to  Hudson 
Hope,  and  the  anticlines  of  Miller  Creek,  Pine  River, 
Table  Mountain,  Rocky  Mountain  Lake,  Moose  Lake, 
Flat  Creek,  Canyon  and  Bullmoose  creeks  and  the 
Boulder  Creek  dome  show  possibilities. 

The  Boulder  Creek  formation  is  most  promising,  its 
dome-like  shape  making  it  almost  perfect  as  a  reservoir 
structure,  and  it  is  also  underlain  within  1,300  ft.  of 
the  surface  by  the  lower  sandstones  of  the  Bullhead 
Mountain  formation  and  the  upper  shales  and  lime- 
stones of  the  Pine  River  formation,  a  series  at  least 
300  ft.  in  thickness,  and  probably  more,  which  may  con- 
tain petroleum ;  the  extremely  hard  Boulder  Creek  mem- 
ber of  the  Bullhead  Mountain  formation  has  been  cut 
away  by  erosion  at  the  apex  of  the  dome,  and  the  amount 
of  hard  rock  to  be  penetrated  in  order  to  reach  the  lower 
section  is  less  than  it  would  be  elsewhere. 

Though  no  unquestionable  seepages  of  petroleum  were 
observed,  a  seepage  of  gas  was  found  on  the  west  flank 
of  the  Boulder  Creek  dome,  northwest  of  the  drilling 
location  selected.  The  gas  bubbles  up  intermittently 
through  water  in  a  hole  at  the  base  of  a  tree,  the  roots 
of  the  tree  undoubtedly  aff'ording  a  channel  through 
which  the  gas  escapes  from  the  underlying  sandstone 
to  the  surface.  The  gas  is  highly  inflammable  and  con- 
tains a  considerable  percentage  of  hydrogen  sulphide 
and  it  gives  forth  a  strong  odor  of  sulphur  dioxide 
when  burned. 

Referring  to  the  absence  of  oil  seepages,  the  report 
states  that  vast  oil  fields,  today  yielding  millions,  exist 
without  a  single  surface  indication,  so  that  their  absence 
may  not  be  taken  as  an  unfavorable  factor,  provided 
the  other  features  are  favorable. 

Summarized,  the  favorable  factors  are  as  follows: 
The  presence  of  a  number  of  formations  in  which  oil 
could  occur;  the  presence  of  anticlines  which  dispose 
the  possibly  oil-bearing  strata  favoral)ly  to  the  reten- 
tion of  petroleum,  and  the  comparatively  reasonable 
depth  within  which  the  beds  to  be  tested  may  be  reached. 

The  Minister  of  Lands  considers  the  report  an  in- 
valuable guide  to  exploratory  drilling  operations,  and  it 
also  furnishes  a  large  amount  of  detailed  geological 
information  which  should  prove  of  great  scientific  and 
practical  service. 
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Court  Decisions  in  Mining  Cases 

By    Wellington    Gustin 


N.  Y.  Court  of  Appeals  Sustains 

David  Fox 

Reverses     Judgment     in     His     Action 

Against  the  Arctic  Placer  Mining 

&  Milling  Co. 

A  decision  favorable  to  David  Fox 
in  his  action  against  the  Arctic  Placer 
Mining  &  Milling  Co.  is  reported  by  the 
New  York  Court  of  Appeals.  Fox  had 
appealed  from  a  judgment  dismissing 
his  complaint,  and  now  obtains  reversal 
of  that  judgment  with  a  new  trial 
granted.  In  his  action  Fox  seeks  to 
recover  the  reasonable  value  of  his 
services  rendered  the  mining  company 
between  November,  1913,  and  April, 
1915.  During  this  time  he  was  a  di- 
rector and  vice-president  of  the  com- 
pany, and  owned  1,000  shares  of  its 
capital  stock,  of  the  par  value  of  $5,000, 
for  which  he  paid  $50. 

The  company  appears  to  have  been 
organized  in  1907  after  a  consultation 
between  a  Mr.  Cutler,  a  Mr.  Fallows, 
and  Fox,  a  mining  engineer  with  con- 
siderable experience  in  Alaska.  These 
were  the  active  directors,  and  they  lo- 
cated gold  mines  in  Alaska.  In  1908 
Fox  went  to  Alaska  and  took  charge 
of  the  company's  work  there,  being 
paid  $500  a  month  and  expenses.  Each 
summer  until  1912  he  went  to  Alaska 
to  supervise  the  operations  of  the  com- 
pany. For  some  of  these  trips  he  was 
expressly  employed  and  his  compensa- 
tion fixed;  for  others  there  appears  no 
express  contract,  but  he  was  paid  for 
his  services.  In  1912  he  remained  in 
New  York,  where  he  did  some  con- 
sultant work  for  the  company,  without 
express  contract,  but  received  pay.  In 
1913  he  was  again  sent  to  Alaska  rela- 
tive to  negotiating  an  option  for  drill- 
ing and  dredging  lease  of  the  com- 
pany's property. 

Thereafter  in  1913  and  1914  Fox  ad- 
vised and  consulted  with  various  offi- 
cers of  the  company,  rendering  some 
service  of  a  technical  engineering  na- 
ture with  reference  to  the  lease  propo- 
sition, the  preparation  of  maps  and 
plans,  for  the  purpose  of  effecting  a 
sale  of  the  property  to  another  mining 
corporation.  The  majority  opinion  says 
these  services  were  different  and  other 
than  those  u.sually  performed  by  an 
oflTicial  of  a  corporation.  They  form 
the  basis  of  this  suit. 

OfTicers  and  directors  serve  without 
compensation  for  performing  usu.'il 
duties,  unless  express  provision  is  made 
therefor,  either  by  statute,  charter,  or 
agreement,  said  the  court.  And  if  there 
is  no  contract  for  personal  services  ox- 
pressed,  it  may  be  implied  from  the 
mere  rendition  and  acceptance  of  the 
service,  upon  which  the  presumption 
is   created    that   such   services   wore    to 


be  paid  for  because  no  one  is  expected 
to  labor  without  hire. 

An  agreement  to  pay  may  be  in- 
ferred from  a  course  of  practice,  or 
where  the  services  are  outside  the  usual 
duties  of  an  officer  of  the  corporation. 
Fox  alleged  special  services  were  ren- 
dered as  consulting  engineer.  Such 
agi-eement  may  be  evidenced  by  proof 
or  circumstances  which  tend  to  show 
that  the  services  were  rendered  with 
the  expectation  on  both  sides  that  they 
would  be  compensated  for. 

The  services  performed  included  the 
drawing  of  maps,  plans,  making  photo- 
graphs of  the  ditch  system  of  the 
Alaska  property,  the  preparation  of  a 
long  and  technical  letter,  describing 
the  nature  of  the  company's  property 
and  the  manner  in  which  it  could  be 
worked  to  best  advantage,  and  other 
professional  or  technical  work.  Such 
engineering  and  technical  services  are 
not  usually  pei-formed  by  a  director  as 
such,  said  the  court. 

The  trial  court  and  the  Appellate 
Division  had  held  that  the  services  ren- 
dered were  within  the  line  of  Fox's 
duties  as  vice-president  and  director, 
and,  there  being  no  prior  express  con- 
tract therefor,  dismissed  his  suit. 


Creditor  May  Not  Complain  of 
Agreement  Assented  To 

The  Supreme  Court  of  Arizona  has 
dismissed  the  action  brought  by  Thomas 
Allaire  against  the  Laurel  Canyon  Min- 
ing Co.,  with  the  First  National  Bank 
of  Globe,  Ariz.,  as  garnishee. 

It  appears  that  the  Laurel  Canyon 
Mining  Co.  was  a  judgment  debtor  of 
Allaire  and  it  had  empowered  the  bank 
in  writing  to  receive  from  Ruff  and 
Carlson,  lessees  of  its  mines,  all  pay- 
ment of  rent  accruing  on  said  mines  to 
the  amount  of  $25,000,  and  distribute 
such  money  pro  rata  to  all  the  credi- 
tors of  the  mining  company. 

The  creditor  alleged  that  this  agree- 
ment was  in  violation  of  law  and  void, 
for  the  reason  it  was  made  to  hinder, 
delay,  and  defraud  the  creditors  of  the 
mining  company.  But  it  was  shown 
that  the  complaining  creditor  was 
notified  of  the  mining  company's  agree- 
ment with  the  bank  and  acquiesced 
therein  to  the  extent  of  receiving  a 
piirtion  of  the  payments  before  begin- 
ning this  suit. 

Monco  the  court  said  that  neither  the 
])Iaintirr  nor  other  creditor  who  ac- 
cepted a  dividend,  or  other  benefits, 
knowing  the  same  was  otTerod  and  paid 
pursuant  to  the  agreement,  can  bo 
heard  to  complain  that  he  has  been 
hin<lerrd,  <lelayed,  cir  <lofrauded  by  that 
particular  ngreement,  for  the  reason 
that  such  cre<litor  has  impliedly  become 
a  party  to  and  is  iH-ncfited  by  it. 


Corporation  Books  Must  Show 

Ownership  of  Stock 

California     Supreme     Court     Reverses 

Judgments  in  New  Pedrara  Onyx 

Co.  Controversy 

The  Supreme  Court  of  California  has 
denied  a  rehearing  in  the  controversy 
of  J.  A.  Young  and  others  against  the 
New  Pedrara  Onyx  Co.  and  others  as 
appealed  from  the  District  Court  of 
Appeal.  The  complaining  parties  were 
stockholders  of  the  New  Pedrara  Mex- 
ican Onyx  Co.,  a  California  corporation, 
suing  on  behalf  of  that  corporation  to 
set  aside  a  resolution  adopted  by  the 
company's  board  of  directors,  whereby, 
so  it  is  claimed,  the  board  rescinded  a 
transfer  to  the  company  of  certain 
shares  of  the  stock  of  the  New  Pedrara 
Onyx  Co.,  called  the  Mexican  company. 

Two  actions  were  brought,  and  in 
both  the  trial  court  decided  favorably 
to  the  defendants.  Appeals  were  had 
in  both  cases  to  the  Court  of  Appeal, 
and,  after  decision,  rehearing  was 
granted.  The  present  decision  is  final 
on  the  points  involved,  and  the  lower 
judgments  have  been  reversed. 

The  property  involved  consisted  al- 
most entirely  of  certain  onyx  quarries 
in  Mexico.  The  court  has  said  that 
from  the  date  of  the  exchange  of  the 
California  company's  shares  for  those 
of  the  Mexican  company,  the  directors 
and  stockholders  of  the  former  seem  to 
have  treated  that  company  as  the  owner 
of  the  quarries  and  of  all  onyx  quar- 
ried therefrom.  But  the  court  thought 
from  the  facts  presented  that  the  Mex- 
ican company  was  and  is  the  "owner  of 
5,000  acres  of  land  in  Lower  California 
in  which  are  situated  the  quarries  of 
onyx  known  as  the  Pedrara  Onyx 
Quarries" 

The  case  was  reversed  and  remanded 
for  a  retrial  upon  the  single  issue  of 
title  to  the  100  shares  of  the  capital 
stock  of  the  Mexican  company,  and  the 
latter  company  directed  to  register  the 
shares  so  that  its  books  will  correctly 
show  the  ownership  as  well  as  the 
several  interests  of  all  rival  claimants, 
be  paid  a  fee  of  $5.  which  foe  shall  be 
considered  as  earned  only  if  the  entry 
shall  l>e  allowed.  For  filing  and  not- 
it!g  each  yearly  proof  of  labor  or  assess- 
ment work,  a  fee  of  $1.  If  final  proof 
i.i  made  before  the  register  and  re- 
ceiver, a  fee  $5  for  each  claim  upon 
which  proof  is  ofTerod  and  22 J  cents 
per  hundred  words  for  transcribing  the 
testimony  otTcred  shall  bo  paid.  If 
proof  is  nmdo  before  any  other  offlcer 
a  fee  of  $5  for  each  claim  shall  be  paid 
the  register  and  roooivor,  but  no  charge 
for  examining  the  testimony  shall  be 
made,  and  no  other  purchase  money, 
fees,  or  commissions  shall  be  requii^ed 
to  be  paid  by  the  mineral  entryman. 
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Echoes  From  the  Fraternity 

Societies,  Addresses,  and  reports 


Van.  H.  Manning  Addresses  Local 

Section  of  A.  I.  M.  E. 

Need    of    Definite    National    Petroleum 

Policy  Emphasized — Committee 

Will  Formulate  One 

The  international  aspect  of  the  petro- 
leum situation  was  discussed  at  the 
regular  monthly  meeting  of  the  New 
York  Section  of  the  American  Insti- 
tute of  Mining  and  Metallurgical  Engi- 
neers held  on  April  6.  With  an  Eng- 
lish engineer  among  the  advertised 
speakers  and  others  with  British  lean- 
ings expected  to  be  present,  some  rather 
sharp  discussion  as  to  international 
rights  in  foreign  oil  fields  was  ex- 
pected. In  this,  however,  the  audience 
was  disappointed,  for  every  one  of  the 
speakers  seemed  to  agree  with  the 
others  that  the  chief  requirement  for 
settling  any  existing  disputes  was 
co-operation  and  a  willingness  to  under- 
stand the  other  fellow's  point  of  view; 
that  both  the  British  and  the  American 
attitudes  had  a  certain  amount  of  justi- 
fication, and  that,  after  all,  the  ques- 
tion was  more  or  less  of  a  bogey  which 
was  causing  more  talk  than  the  facts 
in  the  case  would  support. 

Van.  H.  Manning,  director  of  research 
for  the  American  Petroleum  Institute, 
was  the  principal  speaker-.  He  out- 
lined the  petroleum  discussion  between 
the  United  States  and  Great  Britain, 
and  made  suggestions  as  to  what  should 
be  done.  Many  British  engineers  were 
said  to  be  unfavorable  to  the  British 
attitude,  and  he  thought  there  would 
be  no  trouble  in  coming  to  an 
understanding,  provided  the  interested 
parties  would  get  together  and  talk 
things  over.  Dr.  Manning  particularly 
emphasized  the  need  of  a  definite  petro- 
leum policy  on  the  part  of  this  coun- 
try, and  stated  that  this  was  a  matter 
which    demanded    immediate    attention. 

Lester  H.  Woolsey,  who  has  been 
closely  associated  with  former  Secre- 
tary Lansing  for  some  time,  was 
scheduled  for  an  address,  but  was  un- 
able to  be  present,  and  forwarded  a 
paper  to  be  read.  His  contribution  en- 
larged further  on  certain  of  the  points 
at  issue. 

J.  A.  L.  Henderson,  a  mining  engi- 
neer of  London,  was  also  unable  to  be 
present  and  assist  in  presenting  the 
Briti.sh  point  of  view.  However,  sev- 
eral others  conversant  with  British 
feeling  in  the  matter  .spoke  extempo- 
raneously, and  gave  the  impression  that 
any  fancied  wrong.s  could  be  righted 
without  hard  feeling  and  that  no  en- 
croachment upon  national  interests 
would  result.  One  speaker  pointed  out 
that  the  oil  supplies  of  the  United  States 
were  in  no  immediate  danger  of  exhaus- 
tion, becau.se  of  the  immense  deposits  of 
oil  shale  available. 


Ralph  Arnold  and  Leonard  Waldo 
concurred  with  Dr.  Manning  in  the 
necessity  for  an  immediate  decision  as 
to  an  American  petroleum  policy,  and 
resolutions  were  formulated  for  a  com- 
mittee made  up  of  members  of  the 
American  Petroleum  Institute  and  the 
A.  1.  M.  E.  to  study  the  matter  and 
advise  with  the  proper  officials  at 
Washington. 


Cordilleran  Section  of  G.  S.  A. 
Meets  at  Berkeley,  Cal. 

The  annual  meeting  of  the  Cordil- 
leran Section  of  the  Geological  Society 
of  America  was  held  at  Berkeley,  Cal., 
on  March  26,  in  joint  session  with  the 
Pacific  Coast  branch  of  the  Paleonto- 
logical  Society,  the  Seismological  So- 
ciety of  America,  and  the  Le  Conte 
Club.  Among  the  numerous  technical 
papers  presented  mining  men  might  be 
interested  in  "The  Probable  Occurrence 
of  Massive  Triolite  in  Serpentine," 
"Jurupaite,  a  New  Mineral  From  Crest- 
more,"  both  by  A.  S.  Eakle;  "Cello- 
phane, a  Much-Neglected  Mineral,"  by 
A.  F.  Rogers;  "The  Temperature  Range 
of  Metalliferous  Deposits  Formed  Near 
the  Surface,"  by  C.  F.  Tolman  Jr.; 
"Some  New  Aspects  of  the  Geology  at 
Cobalt,"  by  A.  R.  Whitman;  "The  Me- 
chanics of  the  San  Andreas  Fault,"  by 
Prof.  Bailey  Willis;  "The  Jasperoid 
of  the  Joplin  District,  Missouri-Kansas- 
Oklahoma"  by  W.  S.  Tangier  Smith; 
and  "Certain  Marked  Differential  Move- 
ments in  the  San  Francisco  Bay  Re- 
gion," by  G.  D.  Louderback.  Paleonto- 
logic  papers  were  presented  by  B.  L. 
Clark,  Leonard  Henry,  Chester  Stock, 
G.  A.  Wilcos,  and  others. 


Colorado  Alumni  in  New  York 
Discuss  Status  of  School 

The  Colorado  School  of  Mines  Alumni 
Association  recently  organized  a  New 
York  Section,  which  is  holding  monthly 
meetings.  The  last  one  was  on  April 
13,  when  the  members  met  to  discuss 
the  administrative  conditions  obtaining 
at  the  old  school  and  to  hear  the  latest 
news  concerning  the  activities  of  the 
state  legislative  committee  appointed 
to  investigate  them.  Various  speakers 
presented  almost  as  many  different 
points  of  view,  but  all  agreed  on  the 
fundamental  need  for  a  board  of  re- 
gents selected  and  appointed  on  the 
basis  of  their  general  abilities  and  .quali- 
fications fitting  them  to  appreciate  the 
intellectual  and  material  needs  of  an  in- 
stitution devoted  to  technical  and  scien- 
tific instruction,  and  competent  to 
defend  its  ethical  and  scholastic  ideals. 
W.  S.  Medell,  chairman  of  the  section, 
and  Harry  J.  Wolf,  secretary-treasurer, 
were  among  the  speakers. 


F.  A.  E.  S.  Opens  Permanent 
Washington  Headquarters 

All   Committees    Report   Progress — Re- 
port on  Waste  in  Industry  To  Ap- 
pear   in    June — New    Charter 
Members  Coming  In  Steadily 

Permanent  headquarters  of  the  Fed- 
erated American  Engineering  Soci- 
eties have  been  established  in  Wash- 
ington. A  desirable  location  has  been 
secured  on  the  third  floor  of  the  Na- 
tional Savings  &  Trust  Building,  at  719 
Fifteenth  St.,  N.  W.  Sufficient  space 
has  been  obtained  to  accommodate  the 
staff  of  the  F.  A.  E.  S.  and  at  the  same 
time  provide  a  large  lounging  room  or 
conference  room  for  those  who  may 
desire  to  use  the  headquarters  as  a 
meeting  place.  Headquarters  at  all 
times  plans  to  render  as  much  personal 
service  as  possible  to  engineers  visit- 
ing Washington,  and  special  arrange- 
ments will  be  developed  enabling  them 
to  transact  business  with  the  minimum 
amount  of  effort.  Engineers,  therefore, 
are  asked  to  notify  headquarters  of  an 
intended  visit  to  Washington,  so  that 
arrangements  may  be  made  to  care 
for  them.  Executive  Secretary  L.  W. 
Wallace  will  be  permanently  in  Wash- 
ington in  the  near  future. 

There  is  great  activity  in  a  number 
of  states  regarding  the  licensing  of  en- 
gineers. It  is  not  the  desire  of  the 
P.  A.  E.  S.  to  initiate  such  legislation 
nor  to  urge  its  passage,  but  it  wishes 
to  be  instrumental,  so  far  as  possible, 
toward  securing  the  passage  of-  bills 
that  will  not  be  detrimental  to  public 
interests  and  to  the  engineering  pro- 
fession. 

The  Patents  Committee  has  been  care- 
fully going  over  the  matter  of  having 
a  bill  passed  by  Congress  that  will  pro- 
vide more  adequately  for  the  U.  S.  Pa- 
tent Office,  and  has  requested  all  mem- 
ber societies  to  urge  upon  Congress 
better  support  for  that  bureau. 

The  work  of  the  Committee  on  Elim- 
ination oC  Waste  in  Industry  is  pi"o- 
gressing  according  to  schedule.  The 
publication  of  the  final  report  of  the 
committee  will  be  undertaken  immedi- 
ately upon  the  completion  of  the  field 
work,  on  April  15.  The  report  will  be 
published  some  time  in  June.  The 
findings  of  the  committee  thus  far  are 
significant,  an<l  it  has  every  reason  to 
believe  that  this  report  will  create 
much    interest. 

Engineering  societies  that  have  not 
yet  become  affiliated  with  the  P.  A. 
E.  S.  continue  to  show  interest  in  the 
Federation.  In  recent  weeks  two  more 
have  joined,  namely,  the  Boston  Society 
of  Civil  lOngineers  and  the  Engineering 
Society  of  Milwaukee,  Wis.  A  number 
of  other  societies  are  either  voting  at 
the    present    time    or    have   under   con- 
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sideration  by  the  executive  board  the 
question  of  joining  the  federation.  It 
is  reasonably  sure  that  a  number  of 
other  societies  will  become  affiliated 
with  the  A.  F.  E.  S.  before  July  1,  the 
limiting  date  for  coming  in  as  a  charter 
member. 


Chilean  Nitrate  Fields  Need 
Simple  Strong  Machinery 

Labor  Conditions  and   Mechanical  Aids 
Described — Opportunities  for  Amer- 
ican Makers   Pointed  Out. 

Labor  shortage  prevailed  last  year 
in  the  nitrate  fields  of  Chile,  and  there 
is  little  promise  of  improvement  this 
year.  This  condition  is  paving  the  way 
for  the  eventually  extensive  introduc- 
tion of  American  excavating  and  min- 
ing machinery.  This  will  be  accom- 
plished, however,  only  by  an  aggressive 
campaign  of  education.  Present-day 
Chilean  mining  methods  are  the  same 
that  have  obtained  for  half  a  century. 
Hand   labor   prevails   throughout. 

In  recent  years  the  control  of  this 
territory  has  passed  either  into  Brit- 
ish or  Anglo-Chilean  hands,  and  though 
new  capital  and  new  energy  have  been 
introduced  there  has  been  no  corre- 
sponding increase  in  efficiency  of  min- 
ing methods.  Today  the  problem  is  to 
work  over  for  the  second  or  third  time 
what  was  once  considered  waste  ma- 
terial. 

There  is  scarcely  half  enough  labor 
to  meet  the  demand.  The  labor  prob- 
lem was  never  so  acute,  nor  with  less 
prospect  of  relief.  Moreover,  the  class 
of  laborer  that  has  appeared  is  about 
25  per  cent  less  efficient  than  the 
trained  forces  that  deserted  within  the 
last  two  years. 

All  excavation  work  is  done  by  hand 
with  ordinary  shovels.  The  rock  min- 
ing is  done  by  hand  drilling  and  blast- 
ing. Separation  of  nitrate-bearing  rock 
from  the  waste  material  is  by  hand. 
Loading  is  by  hand.  The  blasted  rock 
is  broken  into  man  loads  by  additional 
blasting   and    sledge   work. 

For  years  it  was  impossible  to  get  a 
mechanical  drill  that  would  operate 
satisfactorily,  because  of  the  varying 
hard  and  soft  strata  and  the  inter- 
spersing loose  pockets  of  sand.  Re- 
cently, however,  this  difficulty  seems  to 
have  been  overcome  by  at  least  one 
American  drill-manufacturing  concern, 
which  has  been  enjoying  a  monopoly  of 
what  little  business  it  has  been  able 
to  develop.  But  the  field  managers  are 
mostly  Knglishmen,  with  an  inborn 
British  prejudice  against  anything 
American.  This  prejudice  can  be  over- 
come, however,  where  it  can  be  shown 
that  dollars  can  be  saved. 

Half  a  dozen  steam-shovol  companies 
have  lieon  prospecting  the  fields  for 
the  la.st  two  years  in  an  effort  to  intro- 
duce their  machines  for  excavating  and 
loading  purposes.  Their  alow  headway 
is  due  largely  to  the  fact  thot  deliv- 
eries in  niD.st  cases  require  from  four 
to  eight   months. 

In  clearing  nwny  the  rock  debris 
from  blasting  operations  .stoam  .shovels 
that  are  equipped  with  continuous-tread 


trucks  and  can  move  about  without  the 
necessity  of  a  wooden  planking  foun- 
dation will  win  quickest  favor  and  prove 
of  far  the  greater  efficiency.  The 
nitrate-bearing  strata  vary  in  thick- 
ness and  occasionally  pinch  out  with- 
out notice,  always  leaving  an  uneven 
pathway  that  tremendously  handicaps 
the  shovel  not  so  equipped. 

So  far  no  steam-shovel  manufactur- 
ing company  has  attempted  to  main- 
tain a  stock  of  shovels  or  parts  at 
Iquique,  the  port  of  entry.  Eventually 
this  will  have  to  be  done  if  the  steam 
shovel  is  generally  adopted,  as  seems 
probable.  Moreover,  some  service  ar- 
rangement must  be  perfected  to  care 
for  the  machines   in   the  fields. 

There  is,  likewise,  a  continual  de- 
mand for  industrial  railway  cars.  The 
northern  Chilean  districts  alone  require 
from  two  to  five  thousand  annually. 
The  general  favorite  is  a  two-way 
V-dump  car.  All  are  of  30-in.  gage, 
and  rails  used  for  the  tracks  are  mostly 
2.5  lb.  Wooden  ties  are  used.  Steam 
locomotives  are  used  in  hauling. 

For  handling  the  finished  product, 
after  the  boiling  and  settling  process 
has  separated  the  nitrate  from  the  raw 
material,  a  two-way  dump  gable-bot- 
tom car  is  used.  These  cars  are  not  in 
so  great  demand,  as  their  handling  is 
less  severe.  Frames  of  this  type  are 
good  for  two  years,  but  a  body  will 
last  not  more  than  half  so  long.  Elec- 
tric hoists  are  used  in  handling  these 
cai-s,  but  are  replaced  only  when  they 
are  worn  out. 

-A.merican  ingenuity  that  will  pro- 
vide a  mechanical  sacking  and  loading 
equipment  for  use  in  these  storage 
grounds  may  speedily  enjoy  a  monopoly 
in  this  particular  field.  Sacks  of 
nitrate  are  filled  to  carry  220  lb.,  and 
the  sacking  charge  is  approximately  Ic. 
a  sack.  The  uni-eliability  of  the  class 
of  labor  that  does  the  sacking  provides 
a   constantly   irritating  problem. 

Nitrate  is  but  one  phase  of  South 
American  mining  that  offers  a  potential 
market  to  American  machinery  manu- 
faetui-ers;  and  South  .American  possi- 
bilities in  all  their  varied  lines  will  be 
discussed  at  length  in  the  various  group 
meetings  of  the  eighth  annual  conven- 
tion of  the  National  Foreign  Trade 
Council,  to  be  held  at  Cleveland  May  4 
to  7.  The  convention  will  consider 
plans,  possibilities,  and  ways  and  means 
of  extending  our  foreign  trade  through- 
out the  world. 


European     Child     Relief     Fund 

Heceives  I,ar>re  Contribution 

From  Mesabi  Range 

A  total  of  ?28,6r>7.G2,  turned  in  or 
pledged,  is  the  generous  sum  of  money 
raised  by  the  residents  of  the  Mesabi 
Uange  of  Minnesota  for  the  benefit  of 
the  European  Child  Relief  Fund,  in 
response  to  a  personal  jippeal  made  by 
Herbert  Hoover  at  one  of  his  talks  in 
Puluth,  Minn.  This  result  has  just 
been  announced  by  .Vnton  Tancig,  the 
general  chHirmiin  in  hi.s  final  report  of 
the  campaign  committee  ajjpointod  by 
the  Engineers'  Club  of  Norlhi-rn  Minne- 


sota to  carry  on  the  campaign.  Of 
this  total  $26,684.87  has  actually  been 
turned  over  to  the  European  Relief 
Council  by  the  treasurer,  Ray  Moore, 
of  Hibbing;  only  $1,982.75  remains  as 
pledges.  Secretai-y  Carl  Calvin,  of 
Hibbing,  was  also  the  publicity  man- 
ager for  the  drive,  and  to  his  energetic 
efforts  it  owed  much  of  its  timely 
effectiveness.  All  three  of  the  general 
officers  were  ably  seconded  by  the 
eleven  chairmen  of  the  local  drives. 

The  larger  among  the  seventeen 
towns  on  the  range  readily  raised  the 
larger  individual  contributions,  but 
each  section  gave  so  generously  that 
only  the  full  list  would  do  full  justice 
to  all.  It  appears  that  the  towns  of 
the  east  end  of  the  range  collected 
$13,355.23,  which  was  matched  with 
$15,312.39  from  the  towns  of  the  west 
end.  Hibbing,  Virginia,  and  Chisholm 
head  the  list  with  amounts  in  excess 
of  $3,400  each,  but  Hibbing  alone 
raised  $7,501.  There  were  seven  lo- 
calities whose  contributions  exceeded 
$1,200  each,  and  twelve  towns  raised 
more  than  $500.  The  systematic  work 
of  the  Engineers'  Club  of  Northern 
Minnesota  thus  brought  in  for  this  good 
work  a  sum  much  in  excess  of  the  quota 
for  the  range. 


State  Batteries  and  Cyanide 

Works  Help  Small  Mines 

in  South  Australia 

In  South  Australia  the  development 
of  small  mines  and  prospects  is  en- 
couraged by  the  provision  of  govern- 
ment mills  and  amalgamation  and  cyan- 
ide plants.  The  report  for  the  year 
1919  has  just  been  released.  Work 
proceeded  as  usual  at  the  Mount  Tor- 
i-ens, Peterborough,  Glenloth,  and  Tar- 
coola  batteries  and  cyanide  works. 
Eighteen  parcels  of  ore  were  treated, 
weighing  224  long  tons  and  returning 
about  245  oz.  of  gold  bullion,  valued  at 
i'846.  In  the  course  of  the  year  310 
assays  and  pan  tests  of  small  parcels 
of  ore  of  a  few  pounds'  weight  and  ore 
under  treatment  were  made.  The  total 
weight  of  tailings  treated  by  the  cyan- 
ide process  amounted  to  770  tons. 

Of  the  total  gold  recovered,  199  oz. 
was  recovered  by  amalgamation,  and 
45  oz.  was  recovered  by  the  cyanide 
process.  The  average  value  of  the  ore 
treated  for  the  twelve  months  was  £3 
15s.  7d.  per  ton. 

The  work  carried  out  by  the  state 
batteries  and  cyanide  works  during  the 
year  has,  in  addition  to  the  testing  of 
Small  samples  for  the  miners,  made 
possible  a  return  to  the  prospector  of 
£720  5s.  Uii.  as  proceeds  on  the  treat- 
ment of  the  various  parcels  of  ore;  also, 
through  the  department  being  a  mem- 
ber of  the  Gold  Producers'  Associa- 
tion, and  as  a  result  of  the  profit*  ob- 
tained through  that  association  on  the 
sale  of  gold  to  foreign  countries,  the 
government  has  been  enabled  to  pay  to 
the  prospector  a  premium  of  ISs.  per 
oz.  on  stjindard  gold. 

The  total  value  of  gold  bullion  re- 
covered to  dale  at  the  state  batteries 
and  cvanido  works  is  £92,4.10  6s.  lid. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


Etienne  A.  Ritter,  minina:  engineer  of 
San  Francisco,  Cal.,  has  been  inspecting 
properties  at  Oatman,  Ariz. 

A.  A.  Leech,  geologist  for  the  Phelps 
Dodge  Corporation,  Tyrone,  N.  M.,  has 
resigned  and  will  go  to  Mexico. 

William  T.  MacDonald  is  now  mill 
superintendent  for  the  Moctezuma  Cop- 
per Co.,  Nacozari,  Sonora,  Mexico. 

James  P.  Porteus,  mining  engineer,  of 
Lordsburg,  N.  M.,  is  in  New  York 
City  on  professional  business. 

G.  M.  Colvocoresses,  general  manager 
of  the  Consolidated  Arizona  Smelting 
Co.,  Humboldt,  Ariz.,  is  in  the  East  on 
professional  business. 

M.  Gaviard,  mining  engineer  and 
member  of  the  class  of  1904  of  Saint- 
Etienne,  has  been  appointed  chief  en- 
gineer of  the  Sarre  mines. 

W.  P.  Chinn,  assistant  general  man- 
ager of  mines  for  Pickands,  Mather  & 
Co.,  has  returned  to  Duluth,  Minn.,  from 
his  extended  southern  trip. 

Max  H.  Barber,  general  superintend- 
ent for  the  Cleveland-Cliffs  Iron  Co., 
on  the  Mesabi  Range,  has  returned  from 
an  extended  trip  through  the  South. 

H.  W.  Hardinge,  mining  engineer,  of 
the  Hardinge  Co.,  New  York  City, 
sailed  by  the  "Aquitania"  on  April  12, 
for  London.  He  expects  to  be  away 
about  a  month. 

H.  W.  Davis,  of  the  U.  S.  Geological 
Survey,  has  completed  an  extended 
trip  for  the  purpose  of  gathering  statis- 
tics on  fluorspar,  barytes,  lead  and 
zinc,   and   limestone. 

J.  Ross  Corbin,  consulting  mining 
engineer,  of  Philadelphia,  Pa.,  has  been 
commissioned  by  State  Geologist 
George  H.  Ashley,  to  study  the  iron- 
ore  resources   of  Pennsylvania. 

C.  H.  McCarthy,  president  of  the  Al- 
can  Oil  Co.,  New  York,  has  returned 
from  an  inspection  of  the  Fort  Mc- 
Murray  oil  field,  where  his  company 
has  made  extensive  investments. 

R.  J.  Frecheville  and  J.  A.  Leo  Hen- 
derson, mining  engineers  of  London, 
and  J.  B.  Tyrrell,  of  Toronto,  are  rep- 
resenting important  British  interests 
in  the  northern  Alberta  oil  fields. 

Viscount  Tadashiro  Inouye,  of  Tokyo, 
Japan,  was  the  guest  of  honor  at  a 
lunch  in  Washington,  D.  C,  recently 
given  by  Dr.  H.  Foster  Bain,  acting 
director  of  U.  S.  Bureau  of  Mines. 

Hjalmar  E.  Skougar,  consulting  in- 
dustrial engineer,  of  New  York  City,  is 
making  a  protracted  professional  trip 
to  England,  Western  Europe,  and  Scan- 
dinavia.    He  may  also  visit  Russia. 

A.  J.  May  has  been  appointed  mine 
superintendent  at  the  Tintic  Standard 
mine,  Eureka,  Utah,  to  succeed  John 
We«terdahl,  recently  killed  during  a 
"hold-up"  of  the  company's  store  at 
Dividend,  Utah. 


Carl  Brewer,  of  Hibbing,  Minn., 
superintendent  of  the  Boeing  mine,  a 
property  of  the  Mesaba-Cliffs  Iron  Min- 
ing Co.,  left  last  week  for  an  extended 
trip  through  the  eastern  states  and  a 
visit  to   New  Haven,   Conn. 

L.  W.  Wallace,  executive  secretary  of 
American  Engineering  Council,  has 
been  named  to  represent  the  Council  on 
the  U.  S.  Board  of  Surveys  and  Maps. 
Mr.  Wallace  succeeds  Alfred  D.  Flinn, 
secretary  of  Engineering  Foundation, 
in  this  assignment. 

Frederick  G.  Clapp,  petroleum  engi- 
neer, of  New  York  City,  advises  us 
that  he  is  no  longer  connected  with 
Petroleum  Corporation  of  America,  or 
the  Pan-American  Exploration  Co.,  as 
was  stated  by  mistake  in  our  issue  of 
March  12. 

Mr.  Clapp,  who  is  a  native  of  Bos- 
ton,  Mass.,  and  a  graduate  in  geology 
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of  the  Massachusetts  Institute  of 
Technology,  began  his  technical  work 
while  a  member  of  the  U.  S.  Geologi- 
cal Survey  from  1902  to  1908.  In  the 
latter  year  he  resigned  and  started  a 
professional  practice  which  has  even- 
tually brought  him  first-hand  knowl- 
edge of  the  oil  and  gas  fields  of  the 
United  States,  Canada,  Hungary,  China, 
Mexico,  Colombia,  Haiti,  Cuba,  and 
Central  America.  The  results  of  his 
field  work  form  the  subjects  of  many 
professional  reports,  several  geologic 
folios,  and  a  number  of  contributions 
to  technical  journals.  They  include  a 
large  two-volume  report,  "Petroleum 
and  Natural  Gas  Resources  of  Canada," 
published  in  French  and  English  edi- 
tions by  the  Canadian  Department  of 
Mines  in  1914-1.5  and  1917. 

Since  severing  his  connection  with 
the  Pan-American  Exploration  Co.,  in 
1919,  Mr.  Clapp  has  been  chief  geol- 
ogist of  the  Associated  Petroleum  Engi- 
neers. He  is  a  member  of  many  clubs 
and  technical  societies,  including  the 
Geological  Society  of  America,  and  is 
on  the  oil  and  gas  committee  of  the 
A.  I.  M.  E. 


Mining  and  metallurgical  engineers 
recently  visiting  New  York  City  includ- 
ed: H.  A.  Wheeler,  St.  Louis,  Mo.;  H.  H. 
Howry,  American  Can  Co.,  Maywood, 
111.;  George  C.  Westby,  of  British  Amer- 
ica Nickel  Corporation,  Ottawa,  Ont.; 
Edwin  C.  Holden,  Davison  Chemical 
Co.,  Baltimore,  Md.;  Alan  B.  Sanger, 
Boston,  Mass.;  Knox  Taylor,  of  Taylor- 
Wharton  Iron  &  Steel  Co.,  High  Bridge, 
N.  J.;  R.  N.  McBride,  Lore  City,  Ohio; 
H.  W.  Edmondson,  of  Rio  Plata,  Chi- 
huahua, Mexico;  Joseph  W.  Ady,  Jr.,  of 
Colorado  Springs,  Col.;  and  Henry  M. 
Schleicher,  82  Thornton  St.,  Roxbury, 
Boston,   Mass. 


OBITUARY 


M.  Lamborot,  formerly  mine  super- 
intendent at  Lievin,  and  a  graduate  of 
Saint-Etienne  of  the  class  of  1847,  died 
at  AiTas,  France,  about  March  15.  He 
was  one  of  the  deans  of  French  en- 
gineering. 

George  W.  Crismon,  mining  engineer, 
of  Salt  Lake  City,  Utah,  died  there  on 
March  25,  at  the  age  of  forty.  He  was 
a  graduate  of  Utah  Agricultural  Col- 
lege and  of  the  State  University.  He 
had  a  number  of  mining  interests  in 
Utah,  notably  the  Utah  mine.  Fish 
Springs,  and  had  been  a  member  of 
Crismon  &  Nicholls,  assayers,  since 
graduation. 

Byron  Jackson  died  in  San  Francisco, 
Cal.,  March  28,  at  the  age  of  eighty 
years.  He  founded  and  for  a  long  time 
was  identified  with  the  company  now 
known  as  the  Byron  Jackson  Iron 
Works.  Soon  after  the  San  Francisco 
fire  of  April  18,  1906,  he  disposed  of 
his  interests  in  the  pump  company. 
His  name  and  the  mine  pumps  pro- 
duced by  his  company  are  familiar  to 
many  mining  districts. 

Charles  Stead,  of  Eveleth,  Minn., 
mining  captain  of  the  Oliver  Iron  Min- 
ing Co.,  in  the  Eveleth  district  of  the 
Mesabi  Range,  died  in  Chicago  on 
March  24.  His  health  had  been  fail- 
ing steadily  and  rapidly  since  early  in 
February.  Mr.  Stead  was  born  in 
Sweden  in  1863,  and  came  to  the  United 
States  about  1890.  He  had  worked  for 
the  same  company  for  the  last  twenty- 
five  years  on  the  Mesabi  Range,  at 
Hibbing,  Chisholm,  and  Eveleth. 

C.  Amory  Stevens,  of  New  York  City, 
the  largest  individual  mine  owner  in 
Grant  County,  N.  M.,  died  of  jjueumonia 
on  March  21.  He  was  also  largely  in- 
terested in  holdings  in  Colorado  and 
Virginia.  Part  of  the  present  property 
of  the  Phelps  Dodge  Corporation  at 
Tyrone,  N.  M.,  was  purchased  from  Mr. 
Stevens.  During  the  war  a  large  ton- 
nage of  ferromanganese  ore  was  shipped 
to  the  United  States  Steel  Cor- 
poration from  the  Chloride  Flat  prop- 
erties at  Silver  City,  N.  M.,  owned  by 
him.  Mr.  Stevens  was  seventy-five 
years  old. 
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Leading  Events 


Minerals  Separation-Miami  Case 

Up  Again  at  Wilmington 

Arguments     Heard     Re     Admission    of 

North     American     Corporation     as 

Party  to  Suit — Miami  Denies 

Subsidiary's  Right 

The  case  of  Minerals  Separation,  Ltd., 
vs.  Miami  Copper  Co.  was  again  be- 
fore the  U.  S.  District  Court  at  Wil- 
mington, Del.,  on  April  2,  when  argu- 
ments were  heard  as  to  the  admission 
of  Minerals  Separation  North  Ameri- 
can Corporation  as  a  party  plaintiff  to 
the  Miami  suit.  The  testimony  in  this 
matter  had  been  taken  on  Jan.  17,  1921. 
(See  Engineering  and  Mining  Journal, 
Jan.  29,  1921,  p.  236.) 

Minerals  Separation  contends  that 
the  Minerals  Separation  North  Ameri- 
can Corporation  possesses  only  the 
equitable  rights  in  the  patents,  and 
that  Minerals  Separation,  Ltd.,  is  still 
the  owner  of  the  legal  title.  Minerals 
Separation  claims,  therefore,  that  both 
Minerals  Separation,  Ltd.,  and  Minerals 
Separation  North  American  Corpora- 
tion should  properly  be  joined  in  the 
suit. 

Miami  Copper  Co.,  on  the  other  hand, 
contends  that  a  certain  agreement, 
dated  July  8,  1913,  was,  in  fact,  a  sale 
of  the  patents  themselves,  passing  title 
out  of  Minerals  Separation,  Ltd.,  and 
that,  therefore.  Minerals  Separation, 
Ltd.,  had  no  right  to  bring  the  original 
suit  against  the  Miami  Copper  Co.,  and 
that  Minerals  Separation  North  Ameri- 
can Corporation  has  no  right  to  join 
in  the  suit  now. 

Though  the  question  as  to  whether  or 
not  Minerals  Separation  North  Ameri- 
can Corporation  should  become  a  party 
plaintiff  in  the  Miami  suit,  under  ordi- 
nary circumstances,  might  seem  to  be 
relatively  unimportant,  it  is  thought  by 
some  connected  with  the  Miami  com- 
pany that  the  result  of  this  argument 
may  be  far  reaching. 

Should  the  court  hold  that  the  trans- 
action of  July  8,  1913,  was  a  sale  of 
all  the  right,  title,  and  interest  in  the 
patents,  and  not  merely  of  the  equi- 
table rights,  it  would  establish  the  fact 
that  Minerals  Separation.  Ltd..  had  no 
legal  right  to  bring  the  Miami  suit  at 
the  time  it  did.  and  that  this  suit 
should,  therefore,  be  thrown  out  of 
court. 

This  would  also  affect  seriously 
the  "disclaimer"  made  by  the  Minerals 
Separation.  Ltd..  with  respect  to  ihv 
three  claims  declared  to  be  invalid  by 
the  Supremo  Court  in  the  Hy.le  case. 
All  of  the  pending  suits  under  Minerals 
Separation's  principal  patent  would  be 
influenrecl  hy  .such  a  decision.  The  de- 
cision will,  therefore,  be  awaited  with 
interest. 


WEEKLY  RESUME 
The  flotation  litigation  of  Minerals 
Separation,    Ltd.,    vs.    Miami    Copper 
Co.    teas    up    again   in   court   at    Vfil- 
mington  on  April  2,  when  arguments 
were  heard  on  the  admi.ssion  of  the 
Minerals  Separation  North  American 
Corporation  as  party  plaintiff  to  the 
suit.     In  Denver  the  State  Assembly 
committee    appointed    to    investigate 
the  affairs  of  the  Colorado  School  of 
Mines  has  filed  its  report,  in  the  main 
vindicating  President  Victor  C.  Alder- 
son.     The  same  Assembly  has  passed 
an  act  providing  for  the  creation  of 
a   "metal    mining   fund,"    to    aid    the 
mining  iitdustry  and  to  be  raised  by 
a  tax  of  one-tenth  of  1  per  cent  on  all 
metalliferous   property    in    the   state. 
At  Granite  City.  Ill,  the  new  500-ton 
blast  furnace  of  the  St.  Louis  Coke  i 
Chemical  Co.  is  now  running  success- 
fully on  Illinois  coke;  this  operation 
is  expected  to  encourage  iron  mining 
in  Missouri,  where  the  Iron  Mountain 
and  Pilot  Knob  properties  are  again 
shipping.     From   Washington,  D.   C, 
it  is  reported  that  the  metal  schedule 
of  the   tariff   bill  is  ready  to   be  re- 
ported   by    the    subcommittee    to    the 
full    committee.       The    metal-mining 
situation   is  essentially    the   same   as 
last    week,    shutdowns    already    an- 
nounced being  effected  as  rapidly  as 
possible.      It    is    reported    that    gold 
operators     at     Porcupine.     Ont.,    are 
speeding  up,  more  power  being  avail- 
able and  labor  more  abundant. 


American  Smelting  &  Refining  Co. 
Ke-elects  Officers 

The  new  board  of  directors  of  the 
American  Smelting  &  Refining  Co.  met 
on  April  12  and  organized  for  the  en- 
suing year.  The  following  retiring 
officers  were  re-elected: 

Simon  Guggenheim,  president;  Edgar 
L.  Newhouse,  chairman  of  the  board; 
Francis  H.  Brownell,  vice-presidert;' 
C.  W.  Whitley,  vice-president;  William 
Loeb,  Jr..  vice-president;  H.  A.  Guess, 
vice-president;  H.  A.  Prosser.  vice- 
president;  Roger  W.  Straus,  assistant 
to  the  president;  John  C.  Emison 
treasurer;  Frank  W.  Hills,  comptroller- 
Lucius  A.  Chapin.  assistant  comptroller 
and  assistant  treasurer;  W.  E.  Merriss, 
secretary;   R.  P.  Roese.  auditor. 

The  following  new  members  were 
added  to  the  executive  committee:  Ly- 
man Candee.  member  of  the  New  York 
Hoard  of  Underwriters;  E.  C.  Jameson 
president  of  the  Globe  &  Rutgers  Fire 
Insurance  Co.;  Wilfred  Shore,  of  the 
Irving  National  Bank;  Frederick  T 
Walker,  first  agent  Royal  Bank  of 
Canada.  New  York  branch. 

A  20  per  cent  cut  in  salaries  of  the 
executive  force  at  all  plants,  elTective 
May  1.  has  been  annminced.  This  will 
iifTect  every  executive  from  (he  presi- 
dent down,  or  1,500  in  all. 


Aid  for  Mining  in  Colorado  in 

Act  Recently  Passed 

Creates   Fund   for   Benefit   of   Industry 

by    Levying   0.1    Per   Cent   Tax   on  ' 

All  Metalliferous  Property 

in  State 

A  bill  "To  Create  a  Fund  for  the 
Benefit  of  the  Metal  Mining  Industry," 
was  enacted  by  the  Colorado  twenty- 
third  General  Assembly.  It  provides 
for  the  levy  and  collection  of  a  tax  of 
one-tenth  of  1  per  cent  on  the  assessed 
valuation  of  all  metalliferous  mining 
property  in  the  state.  It  creates  a 
commission  or  board  of  nine  members 
who  are  empowered  to  make  such  rules 
and  regulations  regarding  the  adminis- 
tration and  expenditure  of  the  fund  as 
they  shall  deem  proper. 

The  bill  was  sponsored  bv  the  Colo- 
rado Metal  Mining  Association,  and  its 
purpose  was  to  establish  an  agency, 
adequately  and  equitably  supported  by 
the  mine  owners  of  the  state,  to  supple- 
ment the  work  of  the  state  organiza- 
tion; to  do  those  things  and  to  carry 
on  such  acti\nties  for  the  benefit  of  the 
industry,  which,  through  lack  of  means 
or  authority,  the  indi\ndual  or  volun- 
tary organization  could  not  do.  The 
tax  will,  it  is  estimated,  raise  approxi- 
mately $20,000  annually. 

The  board  will  be  equipped  to  work 
out  economic  problems  affecting  the  in- 
dustry and  is  empowered  to  make  in- 
vestigations regarding  the  prospecting 
for,  mining,  transportation,  buying 
selling,  or  treatment  of  metalliferous 
ores,  and  such  other  investigations  re- 
garding the  industry  as  the  board  may 
deem  expedient  or  necessary. 

The  board  appointed  by  the  Governor 
consists   of   Bulkeley   Wells,   of   Tellu- 
ride,  manager  of  the  Smuggler  Union  ■ 
George    M.    Taylor,    manager    of    the 
Port  and   Gold   Mining   Co.   at   Cripple 
Creek;    Fred   Carroll,   manager  of  the 
Atlas  Gold  Mining  Co.  at  Ouray  R    M 
Henderson,   of   Breckenridge.   manager 
of  the   Wellington   Mines   Co.;    William 
Loach,   manager   of  the   Wolf   Tongue 
Mining     Co.     at     Boulder;     Jesse     F 
McDonald,  manager  of  the  Down  Town 
Mines  Co.  at  Leadvillc;  Charles  Ander- 
son, manager  of  the  Smuggler  Leasing 
Co.  at  Aspen:  E.  L.  Young,  manager  of 
the  Sunnyside  Mining  &  Milling  Co.  at 
Eureka,  and  Charles  E.  Chase,  of  Den- 
ver,  manager   of  the   Liberty   Bell,   at 
Telluride.     Bulkeley  Wells  was  elected 
chairman  of  the  board  and  .M.  R.  Tomb- 
'■"•.secretary    of    the    Colorado    .Metal 
Mining  As.sociation.  was  appointed  sec- 
retary. 

Though  something  new  in  mining 
legislation,  the  measure  was  solidly 
supported  by  the  mining  interests  of 
the    state,    which    find    that   individual 
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effort  or  voluntary  organizations  are  no 
longer  able  to  cope  with  the  distressing: 
conditions  of  the  mining  industry.  The 
chief  features  of  the  bill  are  as  follows : 
"Section  1.  Upon  the  passage  of  this 
act  and  annually  thereafter,  in  addition 
to  any  tax  now  or  hereafter  assessed, 
there  shall  be  levied  and  collected  a 
tax  equal  to  one-tenth  of  1  per  cent 
upon  the  assessed  valuation  of  all  pro- 
ducing and  non-producing  metalliferous 
mining  property,  including  lode  claims, 
placer  and  mill  sites,  together  with  the 
improvements  thereon,  all  more  particu- 
larly defined  in  sections  5618,  5621,  and 
5625  of  the  Revised  Statutes  of  1908. 
Said  tax  shall  be  assessed  and  levied 
by  the  county  assessor  in  the  regular 
manner  and  collected  by  the  county 
treasurer  wth  other  taxes,  and  for- 
warded to  the  State  Treasurer,  who 
shall  deposit  the  same  in  a  fund  to  be 
known  as  the  metal  mining  fund,  which 
shall  be  kept  separate  and  apart  from 
all  other  funds  of  the  state,  to  be  used 
and  disbursed  in  the  manner  herein- 
after provided.  The  State  Auditor  is 
hereby  authorized  upon  voucher  issued 
by  the  chairman  and  secretary  of  the 
board  of  directors  of  the  metal  mining 
fund,  and  signed  by  the  Governor,  to 
draw  warrants  upon  the  State  Treas- 
urer who  shall  pay  the  same  out  of  this 
fund  in  payment  of  obligations  incurred 
under  provisions  of  this  act. 

"Section  2.  The  metal  mining  fund 
shall  be  under  the  direction  of  the  board 
of  nine  members,  who  shall  be  appointed 
as  follows: 

"Upon  the  passage  of  this  act  the 
Governor  shall  appoint  nine  persons,  all 
of  whom  are  engaged  in  metalliferous 
mining;  three  shall  be  appointed  for 
the  term  of  six  years,  three  shall  be  ap- 
pointed for  a  term  of  four  years,  three 
shall  be  appointed  for  a  term  of  two 
years,  and  biennially  thereafter  the 
Governor  shall  appoint  three  persons 
to  the  term  of  six  years.  In  the  event 
of  a  vacancy  occurring  by  death  or 
resignation,  the  Governor  shall  appoint 
for  the  unexpired  term.  Upon  the  ap- 
pointment of  the  said  board,  it  shall 
proceed  to  organize  by  electing  one  of 
its  members  as  chairman.  A  secretary 
shall  be  appointed  by  the  board,  whose 
duties  shall  be  defined  and  compensation 
shall  be  fixed  by  the  board.  The  office 
of  the  secretary  shall  be  at  the  place 
designated  by  the  board  of  directors. 

"Section  .3.  It  shall  be  the  duty  of 
the  chairman  of  the  board  to  preside 
at  all  meetings  of  the  board,  to  call 
special  meetings  of  the  board  whenever 
found  necessary;  provided,  however, 
that  not  less  than  four  regular  meetings 
shall  be  held  during  each  year,  to  sign 
all  warrants  calling  for  the  expenditure 
of  money  and  to  perform  such  other 
duties  as  may  be  deemed  necessary  by 
the  board. 

"Section  4.  Said  board  of  director;; 
shall  make  such  rules  and  regulations  re- 
garding the  administration  and  expend- 
iture of  the  fund  as  they  shall  deem 
proper,  providing  they  do  not  conflict 
with  this  act  or  other  laws  of  the  state. 
The  board  is  authorized  to  make  such 
investigations  regarding  the  prospecting 
for,  mining,  production,  transportation, 
buying,  selling,  treatment  or  reduction 
of  metalliferous  ores,  as  well  as  eco- 
nomic conditions  relating  thereto,  and 
to  make  such  investigations  concerning 
the  industry  as  they  shall  fleem  expedi- 
ent or  neces.sary.  All  departments  of 
the  state  shall  aid  and  assist  the  board 
in  their  investigations  in  every  reason- 


able way,  and  its  representatives  shall 
have  free  and  open  access  to  the  files 
and  records  of  every  state  and  county 
department.  The  board  is  authorized 
to  employ  such  assistants  as  shall  be 
needed  and  to  fix  the  compensation 
thereof.  All  agents  and  employees  of 
the  board  shall  hold  employment  at  the 
pleasure  of  the  board  and  their  term 
of  service  may  be  terminated  at  any 
time. 

"Section  5.  The  directors  of  the 
metal  mining  fund  shall  receive  no  sal- 
ary or  emoluments  whatsoever;  provid- 
ing however,  that  members  of  said  board 
shall  be  paid  their  actual  and  necessary 
traveling  expenses  in  attending  the 
meetings  of  the  board.  Regular  meet- 
ing of  the  board  shall  be  held  quarterly 
and  at  such  other  times  as  may  be  called 
by  the  chairman  of  the  board.  Any 
vacancies  occurring  in  said  board  caused 
by  resignation,  absence  from  the  state, 
death,  or  other  causes,  the  unexpired 
term  shall,  upon  notice  from  the  board 
of  directors,  be  filled  by  the  Governor." 


Preparing  for  Next  Season's 
Work  in  Alaska 
Yukon  District  Expected  To  Be  Active — 
Miners   Returning,   Owing   to   Dull 
Times  Elsewhere — Gold  Re- 
ported Near  Fairbanks 

With  the  return  of  spring,  the  many 
Alaskan  mining  men  wintering  in 
Seattle  are  growing  restless  and  anx- 
ious to  return  to  the  Northland.  Many 
of  them  are  busy  making  the  final 
purchase  of  supplies  for  the  coming 
season.  The  1921  season  of  naviga- 
tion between  Seattle  and  Anchorage, 
Cool;  Inlet,  was  opened  on  March  22 
by  the  sailing  of  the  steamship  "Ala- 
meda." The  large  passenger  list  in- 
cluded fifty  men  for  the  Alaskan  En- 
gineering Commission,  and  a  large 
part  of  the  cargo  was  made  up  of  sup- 
plies for  the  commission. 

In  the  Yukon  district  the  coming 
season  is  expected  to  be  one  of  the 
busiest  in  many  years.  There  will  be 
extensive  gold  dredging  and  hydraulick- 
ing,  and  several  new  silver  properties 
are  being  opened.  Work  has  begun  on 
a  machine  shop  which  will  engage  fifty 
men  preparing  dredges  for  Upper 
Dominion  Creek,  Gold  Run  Creek,  and 
the  Klondike  Valley.  Early  in  May 
this  dredge  fleet  will  be  able  to  ob- 
tain hydro-electric  power. 

Many  old  timers  who  were  unable  to 
secure  work  during  the  unemployment 
period  are  returning  to  Dawson.  Regu- 
lar mail  stages  are  coming  through 
every  week,  drawn  by  four  and  six 
horses,  bringing  many  passengers. 
According  to  a  report  gold  has  been 
found  on  a  small  creek  about  twenty 
miles  distant  from  Fairbanks.  This 
area  was  prospected  years  ago,  but  it  is 
said  that  the  shafts  then  sunk  were 
stopped  at  a  false  bedrock.  Several 
months  ago  a  number  of  prospectors 
resumed  work  along  the  creek  and 
broke  through  the  false  bedrock,  mak- 
ing a  rich  strike  on  the  true  bedrock. 
A  report  that  the  gravel  is  high-grade 
and  the  pay  streak  more  than  50  ft. 
wide  has  caused  a  small  stampede  to 
the  new  workings. 


Alderson  Vindicated  in  Report 
to  Colorado  Assembly 
President  of  Golden  School  Mildly  Criti- 
cized— Trustees  Censured  for  Loss 
of  Rare  Metals  Station — Man- 
agement Called  Efficient 

The  committee  appointed  by  the  Colo- 
rado Twenty-third  General  Assembly 
to  investigate  the  Colorado  School  of 
Mines  filed  its  report  with  the  Legis- 
lature on  April  3.  In  the  main,  the 
report  is  a  vindication  of  Dr.  Alderson 
and  the  management  of  the  school. 
Mild  criticism  is  found  in  the  state- 
ment that  Dr.  Alderson,  president  of 
the  school,  "is  the  storm  center  of 
criticism  of  the  administration  of  the 
School  of  Mines"  and  that  "the  troubles 
are  of  so  long  standing  and  are  affected 
by  opinions  and  prejudices  so  varied 
and  opposite  that  it  makes  it  difficult  to 
consider  the  evidence." 

Referring  to  the  action  of  the  trus- 
tees resulting  in  the  removal  of  the 
U.  S.  Bureau  of  Mines  from  Colorado, 
the  report  says:  "Had  proper  diplo- 
macy been  exercised  and  a  keen  inter- 
est taken  by  the  board  of  trustees  and 
the  mining  men  of  the  state,  the  re- 
moval of  the  Bureau  of  Mines  from  the 
state  might  have  been  avoided.  We 
must  remember  that  to  a  certain  ex- 
tent the  Bureau  of  Mines  was  a  guest 
of  the  State  of  Colorado,  with  the  School 
of  Mines  acting  as  host,  and  every  ef- 
fort should  have  been  made  by  the 
authorities  of  the  state  to  have  re- 
tained it,  and  suitable  notice  should 
have  been  given  so  concerted  action 
might  have  been  taken  in  the  matter  if 
found  necessary." 

In  reference  to  the  experimental  ore- 
testing  plant,  the  report  says:  "Since 
Dr.  Alderson's  return  in  1917  there 
have  been  minor  improvements  and 
changes  made  (in  the  school  experi- 
mental mill),  but  nothing  to  indicate 
that  the  proper  interest  in  this  mill 
was  being  taken  by  anyone." 

Speaking  of  the  trustees,  the  report 
says:  "Instances  have  occurred  where 
the  board  of  trustees  have  failed  to  re- 
tain the  services  of  faculty  members 
without  giving  said  members  sufficient 
notice,  and  such  action  on  the  part  of 
trustees  is  discourteous  and  tends  to 
the  demoralization  of  the  school,  and 
should  be  discontinued." 

Recommendations  were  made  as  fol- 
lows: "The  committee  believes,  from 
the  ideas  and  opinions  of  mining  men 
that  have  come  to  it,  that  the  purpose 
of  the  School  of  Mines  is  to  assist  in 
the  development  of  the  mining  inter- 
ests of  the  state,  principally,  and  the 
oil  industry,  incidentally,  and  to  that 
end  we  believe  the  efficiency  of  the 
school  may  best  be  advanced  by  having 
competent  mining  men  on  the  board. 
There  should  be,  in  our  judgment,  at 
least  three  men  on  the  board  who  are 
vitally  interested  in  general  mining  and 
milling." 

Unanimous  approval  was  given  to 
the  proposed  consolidation  of  the  higher 
institutions  of  learning  of  the  state, 
as  suggested  by  House  bill  No.  .364,  by 
Mr.  Reed. 
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The  committee  report  groups  the 
charges  against  the  school  under  six 
headings,  as  follows: 

1. — Trustees'  interference  with  dis- 
cipline. Finding:  "The  trustees  did 
not  overstep  any  propriety  in  assuming 
jurisdiction  occasionally." 

2. — President  Parmalee  should  have 
been  retained.  Finding  (quoting  in 
part)  :  "It  rests  within  the  province 
of  the  board  to  refuse  to  employ  the 
president  or  any  member  of  the  fac- 
ulty." 

3. — Dismissal  of  faculty  members 
without  adequate  notice  or  hearing. 
Finding  (quoting  in  part)  :  "Such  ac- 
tion on  the  part  of  trustees  is  discour- 
teous and   tends  to   the  demoralization 


bers,  officers,  faculty,  and  trustees  are 
entitled  to  the  support,  respect,  and 
encouragement  of  the  citizens  of  this 
state,  the  alumni  of  the  institution,  and 
the  general  public." 

"Your  committee  is  of  the  opinion 
that  the  institution  will  flourish  and  its 
excellent  reputation  be  maintained  if  it 
receives  the  encouragement  and  patron- 
age to  which  it  is  so  justly  entitled." 


New  Furnace  at  Granite  City,  III., 
Using  Illinois  Coke 

The  recently  completed  plant  of  the 
St.  Louis  Coke  &  Chemical  Co.  at  Gran- 
ite City,  111.,  is  now  in  successful  oper- 


Queensland  Marketing  Sapphire 

Output  Through  Rubin 

Brothers 

New    Agreement    in    Operation — State 
Leads    New    South    Wales   as   Pro- 
ducer  of   Precious   Stones 

Brisbane,  Feb.  21.  — ■  The  agreement 
entered  into  between  the  Queensland 
government  and  Messrs.  Rubin  Brothers, 
of  Bombay,  Paris,  and  London,  for  the 
marketing  of  the  sapphires  produced  in 
this  state  (see  Engineering  and  Mining 
Journal,  March  5,  1921,  p.  441),  has 
been  put  into  working  order,  and  the 
result  so  far  indicates  that  it  will  at 
least  give  a  much-needed  stimulus  to  the 
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of    the    school    and    should    be    discon- 
tinued." 

4.  -Lowering  of  standards  of  scholar- 
ship by  President  Aiderson.  Finding 
(quoting  in  part)  :  "The  committee  has 
not  been  able  to  determine  that  such 
charge  is  true." 

5. — Dr.  Aiderson  used  improper 
pressure  to  in<luce  teachers  to  support 
his  policies  or  further  his  personal 
interests.  Finding:  "No  evidence  to 
sustain  thJH  charge." 

0.  Dr.  Aiderson  has  been  guilty  of 
plagiarism.  Finding:  "Insufliciciit 
evidence." 

In  .Humming  up  the  evidence  the  re- 
port .snys:  "The  mnnagoment  niid  ad- 
ministrntlon  of  the  S<'hool  of  Miiir«  is 
enicienl;  the  tru.ntces,  odlci'rs  and  fiic 
ulty  are  complete,  well  qualified  iiiul 
tru.Htworthy ;  and  the  institution,  niem- 


ation.  It  consists  of  a  TiOO-ton  modern 
hhist  furnace  and  eighty  byproduct  coke 
ovens  of  the  Roberts  pattern  that  cost 
about  $9,000,000.  Each  oven  has  a 
capacity  of  fifteen  tons  of  coal,  which 
ionics  nminly  from  Williamson  County, 
111.,  to  which  is  added  some  from 
hnliana  or  West  Virginia.  The  quality 
(if  the  coke  is  first  class.  Mesabi  and 
Missouri  iron  ores  are  used  and  about 
■l.'iO  to  .'iOO  tons  of  pig  iron  is  produced 
per  d.ny  for  the  local  market. 

This  is  the  first  successful  elTort  to 
use  Illinois  coke  in  blast-furnace  prac- 
tice, and  is  resulting  in  a  large  saving 
in  freight  over  shijiping  in  Connellsville 
coke  or  West  Virginia  coal.  This  plant 
will  slifuulnte  thi-  reoi)ening  of  some 
of  the  Missouri  iron  mines,  and  the  old 
Iron  Mountain  and  Pilot  Knob  mines 
have  again  entered  the  producing  list. 


industry.  The  75  per  cent  of  the  value 
to  be  advanced  to  miners  is  not  to  be 
provided  by  the  government,  but  by  the 
firm  selling  the  gems,  but  the  sUite  will 
control  tlie  scheme,  and  proclamations 
have  already  been  issucil  under  which 
the  government  acquires  all  sapphires 
pro<luccd  in  Queensland,  so  as  to  insure 
that  Rubin  Brothers  will  have  the  sale 
of  all  of  them,  or  rather  of  the  blue 
stones,  as  fancy  stones  are  not  included 
in  the  agreement. 

,\  paragraph  published  in  the  Mining 
and  Si-iiiitifir  I'rcxa  of  .Tan.  1  regard- 
ing the  gems  of  Australi.'i  is  not  only 
incorrect  but  unfair  to  Queensland.  It 
is  there  stated  that  "New  South  Wales 
leads  all  other  states  in  the  variety  and 
value  of  precious  stones  produced."  The 
only  precious  stones  ofTlci.'iliy  recorded 
as  having  been  produced  in  New  South 
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Wales  (luring  1919  were  opal  to  the 
value  of  £27,550  and  diamonds  worth 
£1,700,  or  a  total  of  £29,250.  In  the 
same  year  the  Queensland  sapphire  field 
of  Anakie,  the  best  in  the  world,  pro- 
duced sapphires  alone  to  the  value  of 
nearly  £43,000  (over  £64,000  in  1920). 
The  same  paragraph  states  that  it  is 
claimed  that  Lightning  Ridge,  in  New 
South  Wales,  is  the  only  part  of  the 
world  known  to  produce  black  opal. 
Though  it  is  true  that  Lightning  Ridge 
may  be  said  to  have  "made"  the  black 
opal  owing  to  the  quantity  produced 
and  to  the  beauty  of  the  stones,  it  is  an 
undoubted  fact  that  equally  beautiful 
black  opals  have  been  found  from  time 
to  time  in  Queensland. 

Queensland  has,  in  its  far  western 
districts,  vast  areas  that  are  opal- 
bearing,  and  the  gems  found  there  are, 
like  those  of  the  neighboring  State  of 


New  South  Wales,  unsurpassed.  .4t 
pi'esent,  however,  scarcely  any  opal  is 
being  won  in  the  former  state.  Many 
years  ago  the  product  reached  up  to 
£30,000  a  year.  The  opal  fields  of 
Queensland  are  under  a  great  dis- 
ability from  their  remoteness  and  from 
the  fact  that  in  times  of  drought 
there  is  no  water  for  the  prospector 
nor  grass  for  his  horse,  and  in 
good  seasons  the  demand  for  labor 
in  the  western  pastoral  districts  is 
so  keen,  and  the  wages  paid  are  so 
enticing,  that  men  do  not  then  favor 
the  uncertain  occupation  of  opal  min- 
ing. Most  of  the  opal  deposits  as  yet 
found  have  been  obtained  near  the  sur- 
face, and  the  depth  of  workings  in  late 
years  has  ranged  from  15  to  20  ft.  The 
opals  are  found  in  beds  of  sandstone, 
clay  ironstone,  and  other  sedimentary 
rocks    belonging    to    the    Desert    Sand- 


stone formation  in  the  Upper  Cretace- 
ous. Some  beautiful  specimens  known 
as  "boulder  opal"  are  found  in  nodules 
of  clay  ironstone  imbedded  in  sandstone 
or  clay. 

On  the  Anakie  field,  in  Queensland, 
the  sapphires  occur  associated  with 
corundum  in  old  alluvial  deposits.  The 
field  covers  an  area  of  about  twenty 
square  miles,  and  is  within  easy  access 
of  the  Central  Railway  at  a  point  190 
miles  from  Rockhampton,  which  is  about 
400  miles  north  of  Brisbane.  The  co- 
rundum stones,  which  are  usually  less 
than  an  inch  in  diameter,  are  all  dis- 
tinct crystals,  although  more  or  less  cor- 
roded by  the  basalt  magma  which  once 
contained  them.  Crystals  of  coarse  co- 
rundum have  been  found  which  contain 
sapphires  in  the  center,  and  sometimes 
perfect  gemstones  are  obtained  in  this 
way. 


News  From  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Tariff  Schedule  on  Metals 
Is  Ready 

Subcommittee,    However,    Declines    To 

Announce  Details  at  Present,  in 

View  of  Possible  Changes 

The  metals  schedule  of  the  new  tariff 
bill  practically  has  been  completed  by 
the  subcommittee  composed  of  Repre- 
sentatives Tilson,  of  Connecticut;  Mott, 
of  New  York,  and  Timberlake,  of  Colo- 
rado. The  subcommittee  declines  to  an- 
nounce any  of  its  conclusions,  on  the 
ground  that  they  are  likely  to  be 
changed  by  the  full  committee  and  that 
such  announcement  would  give  rise  to 
renewed  discussion  which  would  serve 
no  good  purpose  at  this  time.  It  is 
pointed  out  that  the  committee  was 
unusually  liberal  in  granting  time  to 
all  interests  during  the  period  of  the 
public  hearings.  Those  interested  still 
will  have  opportunity  to  present  their 
views  after  the  bill  is  in  final  form. 

In  the  case  of  the  metal  schedule  it 
is  understood  that  the  subcommittee 
could  not  follow  the  Payne-Aldrich  rates 
as  closely  as  is  being  done  by  the  sub- 
committees working  on  some  of  the 
other  schedules.  This  is  due  to  the 
fact  that  the  war  gave  rise  to  many 
fundamental  changes  which  have  a 
bearing  on  items  in  this  schedule.  In 
some  cases  there  are  no  precedents  in 
the  Payne-Aldrich  Act,  and,  as  a  con- 
sequence, the  committee  has  nothing  to 
show  the  effect  upon  industry. 

It  is  believed  that  the  subcommittee 
has  recommended  a  low  rate  of  duty  on 
manganese,  chrome  and  tungsten  ores. 
It  is  known,  however,  that  an  effort  will 
be  made  in  the  full  committee  to  con- 
tinue these  ores  on  the  free  list. 

Particularly  strong  pressure  will  be 
brought  to  secure  some  duty  on  man- 
ganese   ore,   because    of   the   favorable 


showing  which  has  been  made  in  the 
development  of  the  rhodochrosite  ores 
in  the  Butte  district.  It  is  estimated 
that  manganese  from  Butte  can  be  laid 
down  at  Pittsburgh  at  around  60e.  per 
unit.  The  comparatively  low  rate  of 
duty  thus  would  make  it  possible  to 
compete  with  imported  manganese  at 
this  principal  center  of  consumption. 

With  regard  to  duty  on  tungsten  ores 
the  House  already  has  passed  a  bill 
placing  a  duty  of  $10  per  unit  of 
tungstic  trioxide  contained  in  crude 
tungsten,  ores  and  concentrates.  This 
was  amended  by  the  Senate  Finance 
Committee  so  as  to  read  $9  per  unit. 
As  the  situation  has  not  changed  greatly 
since  the  so-called  emergency  tariff  bills 
were  passed  it  is  possible  that  the 
House  may  insist  upon  consistency  of 
action  and  continue  the  schedules  con- 
tained in  these  emergency  bills.  The 
House  also  approved  at  the  last  ses- 
sion a  duty  of  one-half  cent  per  pound 
on  magnesite  ore  and  a  duty  of  one- 
fourth  cent  per  pound  on  zinc  ore  con- 
taining more  than  10  per  cent  and  less 
than  20  per  cent  of  zinc;  one-half  cent 
per  pound  on  ore  containing  20  per 
cent  and  less  than  25  per  cent  of  zinc, 
and  one  cent  per  pound  on  ore  con- 
taining 25  per  cent  or  more  of  zinc. 

Ferromanganese  and  other  alloys  are 
causing  a  great  deal  of  discussion  in 
the  committee.  It  may  be  said,  how- 
ever, that  the  request  for  a  duty  of  two 
cents  per  pound  on  ferromanganese  is 
not  being  considered  favorably.  It  is 
expected  that  a  duty  of  one  cent  per 
pound  will  be  written  into  the  bill. 

It  is  known  that  the  committee  is 
applying  specific,  rather  than  ad 
valorem,  rates  wherever  possible.  There 
is  marked  difference  of  opinion  as  to 
whether  American  or  foreign  valua- 
tions should  be  employed. 


Asbestos  on  Indian  Reservations 
Now  Open  to  Location 

Claims  Containing  This   Mineral   Said 

To  Have  Been  Filed  on  Already 

by  Subterfuge 

Asbestos  deposits  in  the  Fort  Apache 
and  San  Carlos  Indian  reservations,  in 
Arizona,  now  are  open  to  location.  This 
is  made  possible  by  the  following  clause 
in  the  Indian  Appropriation  Act: 

"That  wherever  the  term  'metal- 
liferous' is  used  in  Section  26  of  the 
Indian  Appropriation  Act  of  1919,  it 
shall  be  defined  and  construed  by  the 
Secretary  of  the  Interior  to  include 
magnesite,  gypsum,  limestone,  and  as- 
bestos." 

The  original  provision  referred  to, 
affecting  the  location  of  metalliferous 
deposits  within  these  Indian  reserva- 
tions, reads  in  part  as  follows: 

"Mining  claims  may  be  located  by 
such  citizens  in  the  same  manner  as 
mining  claims  are  located  under  the 
mining  laws  of  the  United  States: 
Provided,  That  the  locators  of  all  such 
mining  claims,  or  their  heirs,  successors, 
or  assigns,  shall  have  a  preference  right 
to  apply  to  the  Secretary  of  the  Inte- 
rior for  a  lease,  under  the  terms  and 
conditions  of  this  section,  within  one 
year  after  the  date  of  the  location  of 
any  mining  claim,  and  any  such  locator 
who  shall  fail  to  apply  for  a  lease 
within  one  year  from  the  date  of  loca- 
tion .shall  forfeit  all  rights  to  such 
mining  claim:  Provided,  further,  That 
duplicate  copies  of  the  location  notice 
shall  be  filed  within  sixty  days  with  the 
superintendent  in  charge  of  the  reser- 
vation on  which  the  mining  claim  is 
located,  and  that  application  for  a  lease 
under  this  section  may  be  filed  with 
such  superintendent  for  transmission 
through  ollicial  channels  to  the  Secre- 
tary of  the   Interior." 

It    is    understood    that    most    of    the 
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claims  thought  to  contain  asbestos  had 
been  located  previously  under  the  sub- 
terfuge of  prospecting  for  iron.  Con- 
siderable protest  is  reaching  the  De- 
partment of  the  Interior  in  this  con- 
nection and  it  is  not  unlikely  that  an 
investigation  will  be  made  with  the 
purpose  of  ascertaining  if  there  has 
been  discrimination  against  prospectors 
who  were  careful  to  observe  the  law 
with  regard  to  operations  on  these  In- 
dian reservations. 


Mental  Hygiene  in  Industry  Again 
To  Be  Studied 

Plans  for  the  resumption  of  research 
on  mental  hygiene  in  industry  have 
been  completed  by  T.  T.  Read,  chief  of 
the  division  of  Education  and  Informa- 
tion of  the  U.  S.  Bureau  of  Mines. 
This  work  was  started  more  than  a 
year  ago  under  the  auspices  of  Engi- 
neering Foundation.  The  work  was  be- 
gun by  the  late  Dr.  Southard.  Much 
difficulty  was  experienced  in  conducting 
this  research  because  of  objections  to 
a  study  of  the  mental  conditions  found 


among  the  employees  of  any  commercial 
plant.  The  very  mention  of  a  study  of 
the  mental  state  of  employees  aroused 
a  high  degree  of  resentment.  This  ap- 
parently insurmountable  obstacle,  how- 
ever, has  been  removed  by  an  arrange- 
ment to  make  these  studies  in  connec- 
tion with  the  rehabilitation  work  of  the 
Federal  Board  for  Vocational  Educa- 
tion. The  Federal  board  has  some 
6.5,000  ex-service  men  in  training,  of 
which  10  per  cent  are  mental  cases. 
This  provides  a  large  amount  of  clini- 
cal material. 

The  research  also  has  been  facili- 
tated by  the  appointment  of  Dr.  J.  H. 
Barnes,  Jr.,  as  district  psychiatrist  of 
the  Board  for  Vocational  Education. 
Dr.  Barnes  is  a  member  of  ilr.  Read's 
subcommittee  on  Mental  Factors  in 
Industry,  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers. 
Both  Mr.  Read  and  Dr.  Barnes  have 
had  extended  experience  in  the  study  of 
psychiatry  in  industry  and  under  the 
favorable  conditions  now  offered  it  is 
believed  that  much  progress  will  be  pos- 
sible. 


War  Mineral  Awards 

Awards  totaling  556,081.03  were  rec- 
ommended by  the  War  Minerals  Relief 
Commission  during  the  week  ended 
April  2.  In  the  chrome  claim  of  C.  S. 
Maltby  the  pa>-ment  of  ?42,158.92  was 
recommended.  The  amount  claimed  was 
$77,503.87.  An  award  of  $13,406.48  was 
recommended  in  the  manganese  claim 
of  Woods,  Huddart  &  Gunn.  This  was 
78  per  cent  of  the  amount  that  had  been 
claimed. 

In  the  light  of  new  evidence  an 
award  of  $147.13  was  made  in  the  case 
of  Joseph  Sewell,  whose  claim  had  been 
disallowed  previously.  An  additional 
$368.50  was  allowed  in  the  claim  of  Ott 
&  Thompson.  This  brings  the  total 
award  to  32  per  cent  of  the  amount 
originally  claimed. 


Government's  Silver  Purchases 
Nearly  47,000,000  Oz. 

The  total  purchases  of  silver  under 
the  Pittman  Act  up  to  the  close  of  busi- 
ness on  April  2  was  46,862,456  fine 
ounces. 
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Special  London  Letter 

Spitzbergen  Enterprise  Reported  To  Be 

a  Failure — Modder  East  Borrowing 

£400,000— Globe  &  Phoenix  Ore 

Showing   Improved — San 

Francisco  Mines  Report 

By  W.  a.  Doman 

London,  March  29 — Some  time  ago 
I  referred  to  the  Northern  Exploration 
Co.  and  the  disappointment  it  had 
proved.  The  annual  report  is  now  in 
issue,  and  shows  the  undertaking  to  be 
more  or  less  of  a  failure.  Hugo  Stin- 
nes  endeavored  to  secure  control  of  this 
Spitzbergen  enterprise  by  lending 
money,  but  our  Foreign  Office  raised 
objections,  and  the  company  has  not 
been  able  to  get  sufficient  working  capi- 
tal since.  When  the  company  was 
floated  with  a  flourish  of  trumpets 
there  were  suggestions  of  coal,  iron, 
marble,  oil,  copper,  and  zinc  deposits 
to  be  worked.  These  suggestions  re- 
main, but  so  far  as  can  be  gathered 
only  one  of  the  coal  deposits  will  pay. 
This  is  at  Davis  Harbor,  where  it  is 
stated  that  4,.")00.000  tons  can  be  mined 
commercially.  At  present  the  neces- 
sary plant  is  not  erected. 

There  is  no  money  with  which  to  de- 
velop the  marble  property,  though  the 
marble  mnnnger  think.s  it  can  be  miidr 
n  commercial  proposition  if  sufficient 
capital  i.s  avnilnhlc  and  quarries  are 
worked  on  up-to-date  lines.  The  cop- 
per depo.sit  does  not  soom  to  be  pnyable, 
and  the  zinc  blende  deposit  cannot  be 
mined  successfully.  A  wyndicntc  was 
formed  to  prnspvct  for  oil  on  the  coin 
pnny'.s  property,  but  it  docs  not  intend 


to  exercise  the  option.  So  another 
string  is  gone.  The  directors  are  en- 
deavoring to  raise  money  in  other  direc- 
tions. 

The  Modderfontein  East,  which  has 
no  stamp  battery  erected  on  the  mine, 
but  which  uses  the  plant  formerly  be- 
longing to  the  Apex  company,  had  de- 
veloped so  well  that  an  extended  pro- 
gram was  planned,  and  the  Simmer 
Deep-Jupiter  reduction  plant  was  ac- 
quired for  £110,000,  as  mentioned  last 
week.  As  this  is  several  miles  away, 
the  expense  of  dismantling,  removal, 
and  re-erection  will  be  considerable. 
.■\n  issue  of  £410,000  debentures  falls 
due  in  July,  so  that  additional  funds 
are  necessary  beyond  the  present  re- 
sources of  about  £200,000. 

Conditions  in  the  money  market  be- 
ing unfavorable  to  raising  new  capital, 
the  Central  Mining  &  Investment  Cor- 
poration has  agreed  to  lend  £400,000 
on  debentures  at  8  per  cent  for  eighteen 
months  from  July  1  next.  The  de- 
bentures are  to  carry  the  right  of 
conversion  into  shares  at  par.  Share- 
holders arc  to  be  given  the  opportunity 
of  subscribing  up  to  75  per  cent  of  the 
loan,  and  to  have  the  option  to  convert. 
This  will  prove  a  satisfactory  .solution 
of  the  Modder  East  financial  trouble. 
Milling  will  continue  on  thn  same  scale 
;is  nt  present,  the  Inrgor  scheme  of  de- 
velopment being  postponed. 

Much  interest  centers  upon  the  re- 
port of  the  Globe  &  Phoenix  Gold  Min- 
ing Co.  for  1920.  Various  runiors  cir- 
( iilatcd  curly  Inst  year  hinted  at  the 
approaching  exhaustion  of  the  mine. 
That    there   wa.s   some   basis   for   them 


is  seen  in  the  technical  report,  for  dur- 
ing the  first  six  or  seven  months  of  the 
year  the  results  of  development  were 
not  payable.  Matters  then  began  to 
mend,  especially  on  the  14th  and  15th 
levels,  and  good  values  have  continued 
to  the  present  time.  The  deepest  levels 
are  the  23d  and  24th,  and  this  is  where 
interest  is  being  reawakened.  Satis- 
factory values  are  showing,  and  it  is 
said  that  the  Rhodesia  Exploration  di- 
rectors are  beginning  to  inquire  where 
this  orebody  is  worked. 

The  protracted  action  over  the  John 
Bull  claims  and  the  extra-lateral  rights 
will  be  easily  understood  in  America. 
Although  in  the  courts  the  Globe  & 
Phoenix  won  the  case,  litigation  is  not 
necessarily  at  an  end,  and  in  regard  to 
developments  at  the  24th  level  the 
situation  is  interesting.  The  ore  re- 
serves are  estimated  at  93,852  tons, 
containing  145,321  oz.,  of  a  value  of 
84/-,  or  £610,348.  These  figures  com- 
pare with  102,182  tons  (175,691  oz.  and 
£737,902  value  at  the  end  of  19191.  It 
would  seem  that  the  old  ore  blocks  have 
on  stoping  exceeded  estimates.  As 
much  ore  is  locked  up  in  pillars,  there 
may  be  a  cutting  down  presently  of  the 
monthly  crushing  rat«. 

The  fall  in  the  price  of  metals  haTKit 
the  San  Francisco  Mines  of  Mexico 
hard,  just  when  the  corner  seemed 
turned.  For  the  year  ended  .''ept.  30 
last  there  was  a  profit  of  f.'l:?,000:  now. 
with  metals  down,  debenture  nv.A  share 
holders  are  asked  to  make  ;i  fmthor 
sacrifice.  The  f.irmer,  in  consideration 
of  an  increase  from  6  per  cent  to  8  per 
cent   in  the   rate  of   interest,   both   on 
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debentures  and  suspended  coupons,  and 
conversion  rights  on  double  the  number 
of  shares,  are  asked  to  sanction  the 
further  postponement  of  payment  of 
interest  until  April  i;  1924,  and  of  the 
beginning  of  redemption  of  principal 
until  April  1,  1925.  The  capital  is  to 
be  reorganized  and  shares  are  to  be 
made  of  the  nominal  value  of  10/ — . 
Consequently,  debenture  holders  will 
have  an  option  over  400,000  10/ — 
shares,  instead  of  200,000  £1  shares. 
Shareholders  in  the  writing  down  get 
share  for  share,  i.e.,  one  10/ —  for  one 
£1  share. 

CANADA 
Ontario 

Porcupine    Companies    Speeding    Up — 

Gold  Strike  Reported  Near 

Pembroke 

Porcupine — Power  was  turned  on  full 
on  April  7,  enabling  the  Hollinger, 
Dome  mines  and  Mclntyre  greatly  to 
increase  the  scope  of  their  operations. 
The  Hollinger  mill,  working  close  to 
capacity,  treated  3,000  tons  of  ore. 
Miners  are  flocking  into  the  camp,  and 
the  companies  are  doing  their  best  to 
find  housing  accommodations  for  them. 

The  shareholders  of  the  Porcupine- 
Keora  on  April  4  ratified  the  proposed 
sale  of  two  claims  to  a  new  company 
capitalized  at  $3,000,000,  in  which  the 
Keora  will  retain  a  two-thirds  interest. 

Pembroke — It  is  reported  that  gold 
has  been  discovered  on  the  south 
branch  of  the  Petawawa  River,  about 
eighteen  miles  from  Pembroke,  where 
the  rock  is  of  Huronian  formation  with 
quartz  similar  to  that  found  in  the 
Porcupine  district.  Surface  shovrings 
are  said  in  some  cases  to  assay  high. 
A  large  number  of  claims  have  been 
staked. 

British  Columbia 

Trail — Ore  received  at  the  Consoli- 
dated smelter  during  the  week  ended 
March  31  totaled  10,999  tons,  of  which 
784  tons  came  from  the  Blue  Bell  mine, 
at  Riondel,  and  the  remainder  from 
company  mines. 

Grand  Forks. — The  Granby  company's 
plant  at  this  place  will  be  completely 
closed  by  the  end  of  this  month,  and 
will  be  in  charge  only  of  watchmen. 
All  movable  machinery  has  either  been 
sold  or  removed  to  Anyox.  H.  S. 
Munro,  general  manager,  stated  that 
the  plant  is  likely  never  to  be  operated 
by  the  Granby  company  again. 

CALIFORNIA 

Rumored  U.  S.  Steel  May  Ship  Products 
to   Coast   via    Panama — ^Taxes    Re- 
funded to  Mountain  Copper 
and  Balaklala 

San  Franci.sco  —  Superintendents  of 
gold  mines  along  the  Mother  Lode  and 
from  Grass  Valley  held  a  meeting  on 
April  7  at  the  Plymouth  mine,  in 
Amador  County. 

At  a  meeting  on  March  28  at  the  of- 
fice of  W.  .1.  Loring,  Mr.  Loring.  John 
T.  Bums,  Fletcher  Hamilton,  Edwin 
Higgins,  W.  G.  Devereaux,  and  others 
took    steps    to    provide    an    appropriate 


mining  exhibit  for  the  national  expo- 
sition of  mines  and  mining  equipment, 
to  be  held  in  conjunction  with  the  con- 
vention of  the  American  Mining  Con- 
gress, Oct.  17-22,  at  Chicago. 

Interest  in  the  Legislature's  activi- 
ties is  being  centered  about  changes  in 
the  labor  compensation  laws.  Senate 
bill  No.  259,  a  recodification  of  the  com- 
pensation act,  promises  to  be  a  hard- 
fought  battle  between  labor  interests 
and  employers.  Increase  in  the  com- 
pensation rate  and  other  novel  changes 
have  roused  the  employers,  and  it  is 
an  open  question  whether  this  sixty- 
page  bill  will  pass.  Mining  interests 
will  be  subjected  to  an  increase  esti- 
mated at  over  30  per  cent  in  existing 
compensation  rates  if  the  bill  passes  in 
its  present  form. 

Rumors  are  current  that  the  U.  S. 
Steel  Corporation  proposes  to  estab- 
lish a  line  of  steamers  to  carry  steel 
to  the  Pacific  Coast  via  Panama.  If 
this  is  true  a  lower  price  for  steel  on 
the  Pacific  Coast  is  likely.  Again,  ef- 
forts are  being  made  to  establish  a 
steel  industry  on  the  coast,  and  this 
move  on  the  part  of  the  Steel  Corpora- 
tion would  indicate  that  it  intends  to 
hold  the  coast  market  for  steel  prod- 
ucts. 

Shasta  County — The  Mountain  Copper 
Co.,  Ltd.,  and  the  Balaklala  Consoli- 
dated Copper  Co.  (First  National  Cop- 
per Co.)  have  succeeded  through  court 
action  in  having  excessive  taxes,  paid 
under  protest,  returned,  to  the  extent 
of  $13,917. 

Angels — Greater  activity  is  reported 
in  the  Mother  Lode  counties.  For  the 
first  time  in  three  years  prospectors 
are  again  at  work. 

Yreka — George  Hansell  and  George 
Uhl,  of  San  Francisco,  have  taken  a 
lease  on  the  Siskiyou  Klondike  placer 
mine  near  Yreka.  This  property,  on 
Kiney  Creek  above  Oak  Bar,  is  a  fully 
equipped  hydraulic  mine  and  as  a  pro- 
ducer dates  back  to  the  early.  50's. 
Work  will  begin  at  once  and  additional 
equipment  will  be  installed. 

M.  Dean  and  associates,  of  Yakima, 
Wash.,  have  taken  a  lease  on  the 
Wacker  or  Spring  Gulch  group  of 
quartz  mines  near  Yreka.  This  com- 
pany will  be  incorporated.  Operations 
will  be  resumed  and  erection  of  a  mill 
is  under  consideration. 

Callahan— The  Utah-California  Gold 
Mining  Co.,  of  Salt  Lake  City,  Utah,  of 
which  Henry  Wade  is  president,  has 
taken  a  trust  deed  on  504  acres  of  min- 
ing ground  near  Callahan,  which  in- 
cludes such  groups  as  the  Bolder,  Knox 
Port,  Cummings,  Ore  Grande  Summit, 
Buzz  Saw,  and  Drummond,  and  500  in. 
of  water  from  Boulder  Creek.  The 
equipment  is  extensive  and  includes 
sawipills,  power  plant,  and  compressor 
plant.  The  company  pays  about  $150,- 
000,  receives  a  three-fourths  interest, 
and  guarantees  to  spend  $150,000  in 
development  work   within   two   years. 

Gottville — The  Morgan  &  Herzog 
cinnabar  mine  in  the  Gottville  district 
has  been  bonded  to  W.  A.  Hutton,  a 
local  mining  man.     This  property  has 


been  developed  the  last  two  years  to  a 
depth  of  250  ft.  by  drifts  which  have 
cut  a  vein  20  ft.  wide.  The  ore  shows 
values  as  high  as  10  per  cent  mercury 
and  contains  considerablo  free  mercury, 
a  characteristic  of  the  cinnabar  deposits 
in  northern  California  and  southern  Ore- 
gon. The  "quick"  is  seen  in  the  bot- 
tom of  the  dump  cars  and  all  through 
the  works,  an^'  any  of  the  rich  ore 
will  give  up  a  generous  quantity  on 
being  struck  a  heavy  blow. 

NEVADA 

Con.  Virginia  Made  Notable  Production 
Recently — Blue  Horse,  Near  Gold- 
field,  Giving  Promise 

Virginia  City — Progress  is  reported 
in  driving  the  main  haulage  tunnel  of 
the  United  Comstock  Mines  Co.  A 
storage  battery  locomotive  has  been 
purchased  for  use  in  the  tunnel.  To 
date  about  1,200  ft.,  or  approximately 
one-tenth  of  the  entire  distance,  has 
been  completed.  The  Con.  Virginia 
milled  771  tons  of  $27.46  ore  week  be- 
fore last,  this  being  the  largest  pro- 
duction for  a  like  period  since  the 
bonanza  days  of  the  Comstock.  Most 
of  the  ore  being  mined  at  present  is 
from  the  2,250  level.  In  the  Ophir  the 
drift  on  the  Hardy  vein  was  driven 
ahead  in  low-grade  quartz. 

Tonopah  —  The  Belmont  reports 
active  development  on  all  levels  from 
the  700  to  the  1,400.  This  company, 
like  all  others  in  the  district,  is  re- 
working old  stopes  with  success,  widen- 
ing them  out  to  obtain  low-grade  ore 
which  was  allowed  to  remain  when 
high-grade  was  plentiful  and  the  price 
of  silver  lower.  In  many  cases  stopes 
10  ft.  wide  or  less  are  being  widened 
to  30  and  40  ft.  and  proving  profitable. 

The  last  dividend  of  the  Tonopah 
Mining  Co.,  payable  April  21,  brings 
the  total  dividend  disbursements  of 
that  company  to'  $14,975,000.  This 
company  is  maintaining  a  production 
of  150  tons  of  ore  per  day.  West  End 
profits  for  March  were  $57,439,  from 
5,125  tons  of  West  End  ore  and  441 
tons  of  Jim  Butler  lease  ore. 

The  Tonopah  Extension  is  cutting  a 
station  at  the  1,650  level  of  its  Mc- 
Cane  shaft.  Production  was  2,400  tons 
and  development  footage  281  during  the 
last  week. 

Divide. — No  favorable  news  has  been 
forthcoming  from  the  Tonopah  Divide 
mine  regarding  conditions  on  lower 
levels.  Drifting  and  crosscutting  are 
being  done  on  both  the  800  and  1,000 
levels;  shaft  sinking  is  soon  to  be 
started  below  the  1,000  level;  50  tons 
of  $28  ore  is  being  shipped  daily. 

The  Divide  Extension  continues  to 
ship,  the  last  shipment  running  $104 
per  ton.  Many  of  the  smaller  develop- 
ment properties  are  working,  but  no 
new  discoveries  of  importance  have 
been  reported  recently. 

Pioche — Ore  shipments  from  the 
Pioche  district  for  the  week  ended 
March  31  totaled  1,345  tons.  Virginia- 
Louise  shipped  845  tons;  Bristol  250, 
Combined  Metals  145,  and  Black  Metals 
105. 
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Goldfield — The  Blue  Horse  mine, 
forty-five  miles  east  of  Goldfield,  is 
controlled  by  a  group  of  San  Francisco 
men,  among  whom  are  J.  W.  Plant,  Roy 
H.  Elliott,  W.  H.  Bissell,  and  George 
K.  Allen.  Over  $80,000  has  been  spent 
on  development.  A  two-compartment 
shaft  is  being  sunk,  and  the  vein  has 
been  exposed  by  workings  for  a  length 
of  1,500  ft.  Encouraging  shipments 
have  been  made.  About  $100,000  more 
is  also  to  be  spent. 

ARIZONA 

Activity    in    Union    Pass    District,    in 

Mohave  County,  Attracting 

Attention 

Union  Pass  —  Considerable  interest 
is  being  displayed  in  the  Union  Pass 
district,  a  gold  section  in  the  River 
Range  of  mountains  about  fifteen  miles 
west  of  the  halfway  point  on  the  King- 
man-Chloride  road.  Steady  and  con- 
sistent development  work  has  been  go- 
ing on  at  several  properties  for  a  num- 
ber of  years.  The  rather  "pre-boom" 
activities  have  been  brought  on  by  the 
wonderful  showing  in  the  Katherine 
mine,  coupled  with  a  recent  sensational 


Huron — W.  W.  Lytzen,  mine  superin- 
tendent for  the  Big  Ledge  Copper  Co., 
i-ecently  reported  that  the  Henrietta 
mine  is  now  in  condition  to  produce. 
Operation  waits  on  improvement  in  the 
metal  market  and  reduction  in  cost  of 
supplies.  Mineralization  in  the  Hen- 
rietta vein  in  connection  with  its 
length  indicates  that  ore  should  extend 
for  2,000  ft.  or  more  before  copper  is 
the  predominant  mineral.  Test  runs 
on  a  small  scale  at  the  new  mill  indi- 
cate a  ratio  of  concentration  of  3  to 
1  and  a  recovery  of  95  per  cent  of  the 
copper,  84  per  cent  of  the  silver,  and 
93  per  cent  of  the  gold. 

COLORADO 

Smuggler-Union  Completes  Building  for 
Flotation  Plant — Standard  Chemi- 
cal Resumes  at  Radium  Ore 
Properties 

Telluride — Shipments  of  concentrates 
for  March  were:  Smuggler-Union,  57; 
Tomboy,  44;  Liberty  Bell,  13;  total, 
114. 

The  building  which  is  to  house  the 
new  flotation  plant  of  the  Smuggler- 
LTnion  Mining  Co.  is  completed,  and  the 


UTAH 

Utah  Copper  Co.  Planning  To  Aid  Em- 
ploj'ees  Laid  Off — Garfield  Smelt- 
er's Refusal  of  Dry  Silver 
Ores  Hurting  Tintic 
District 

Bingham — The  Utah  Copper  Co.  has 
thus  far  reduced  its  working  force  to 
about  700  men,  and  when  the  shutdown 
has  been  completed  thei'e  ■will  be  left 
only  about  fifty  men  to  act  in  the  capac- 
ity of  caretakers.  The  company  will 
make  no  rental  charge  for  cottages 
o^vned  by  it  and  occupied  by  former 
employees  who  have  been  unable  to 
find  work.  Plans  for  the  welfare  of 
the  men  during  the  period  of  unem- 
ployment are  being  considered.  One 
of  these,  which  is  thus  far  only  in  the 
tentative  stage,  is  to  use  ten  acres  of 
ground  for  a  community  farm,  to  be 
worked  by  miners  and  mill  hands,  who 
will  receive  the  produce.  The  larger 
part  of  the  employees  who  have  fami- 
lies will  remain  in  camp  at  least  until 
the  close  of  the  school  season. 

Working  forces  are  being  reduced  at 
the  Utah  Consolidated,  which  for  some 
time    has    been    making    no    shipments. 
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strike  at  the  Gold  Chain  property  and 
the  advent  in  the  field  of  C.  M.  Miller, 
a  well-known  mining  promoter,  in 
whose  interests  twenty-one  claims  im- 
mediately surrounding  the  Katherine 
have  been  taken  over.  Six  of  these 
claims  will  be  known  as  the  Katherine 
Extension,  and  are  held  jointly  with  the 
Sutro  interests,  which  are  operating 
the  Katherine.  The  new  company  plans 
to  start  work  at  once  on  this  group. 
There  has  been  a  mild  rush  to  the 
locality  during  the  last  ten  days.  Claim.'* 
have  been  located  for  miles  in  all  di- 
rections, even  across  the  Colorado 
River  in  Nevada. 

Underground  development  work  is 
wi'll  under  way  nl  the  Aral)ian  property, 
recently  taken  over  on  option  by  the 
Arabian  Development  Co.,  financed  in 
Los  Angeles.  C.  D.  Ridgcway  is  the 
engineer  in  charge. 

Tlic  liOO-ft.  OO-deg.  incline  .shaft  and 
the  two  levels  at  the  100  and  ,'100  have 
been  cleaned  up  and  thoroughly 
sampled.  Machinery  has  been  installed 
and  is  in  running  order.  Two  .nhifls 
with  machine  drills  are  driving  nurth 
on  the  100  and  south  on  the  300. 


machinery  is  being  installed.  Ore  from 
both  the  Smuggler-Union  and  Black  Bear 
properties  will  be  treated  in  this  plant, 
the  operation  of  which  will  involve 
the  employment  of  about  100  additional 
men  in  the  mines  and  mills. 

Leadvillc — The  Leadville  Mines  De- 
velopment Co.  is  driving  a  development 
tunnel  through  Canterbury  Hill,  toward 
Big  Evans  Gulch.  The  first  objective 
is  the  Rosedale  shaft,  where  the  tun- 
nel will  have  a  depth  of  225  ft.  The 
tunnel  will  continue  thence  to  the 
Canterbury  Hill  shaft,  where  the  depth 
will  be  4,600  ft.  New  blacksmith  shop 
and  tool  houses  have  been  built.  John 
C.  Cortcllini  is  manager. 

The  Western  Zinc  Oxide  Co.  has  re- 
cently reopened  its  first  unit,  in  which 
additional  machinery  has  been  installed. 
The  second  unit  will  not  be  started 
until  business  improves.  The  com- 
pany is  operating  at  about  50  per  cent 
capacity. 

MontroHC — The  Standard  Chemical 
Co.  has  recently  resumed  operations  at 
its  radium  ore  properties  in  western 
Montrose  County.  Over  100  men  will 
be  employed.     J.  I.  Mullen  is  manager. 


The  mill  of  the  Utah  Consolidated  is 
rapidly  approaching  completion  but  no 
attempt  will  be  made  to  operate  it  at 
present,  owing  to  the  condition  of  the 
metal  market. 

The  Utah  Apex  has  been  making  no 
shipments  for  a  considerable  period, 
and  has  also  suspended  development 
work.  The  Utah  Metiil  &  Tunnel  has 
stopped  work.  The  United  States  Min- 
ing Co.  is  working  300  men  at  its  mines, 
and  sending  about  350  tons  of  ore  to 
its  concentrator  at  Midvale  daily. 

Eureka — The  lack  of  iron  ore  to  mix 
with  dry  siliceous  ores  in  the  charge, 
which  has  followed  the  closing  down  of 
the  Utjih  Copper  Co.,  has  caused  the 
Garfield  smelter  of  the  A.  S.  &  R.  Co., 
which  was  receiving  the  Utah  Copper 
concentrates,  to  refuse  a  considerable 
amount  of  the  dry  silver  ores  otTered. 
A  number  of  Tintic  properties  are  ef- 
fecteil.  the  principal  ones  being  the 
Tinlic  Standard,  tlio  Kaglo  *  Blue  Bell, 
and  Victoria.  The  lead  smelters  are 
unable  to  handle  this  class  of  silver 
ores  at  so  favorable  n  rate  as  the  cop- 
per smelters.  The  Victoria  and  the 
Eagle   &    Blue   Bell   have   entirely   aus- 


686 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  16 


pended  shipments  of  siliceous  ores,  and 
are  mining;  with  reduced  forces,  ship- 
ping: lead  ore  only. 

Shipments  from  the  Tintic  district 
for  the  week  ended  April  1  totaled  150 
cars,  as  compared  with  174  cars  the 
week  preceding.  Shippers  were:  Tin- 
tic  Standard,  57  cars;  Chief  Consoli- 
dated, 25;  Iron  King,  17;  Dragon,  9; 
Iron  Blossom,  8;  Eagle  &  Blue  Bell,  7; 
Victoria,  5;  Swansea.  4;  Grand  Central, 
4;  Centennlal-Eureka,  3;  Bullion  Beck, 
3;  Gemini,  2;  Mammoth,  2;  Gold  Chain, 
2;  Colorado,  1,  and  Sunbeam,  1.  Dur- 
ing the  week  the  Chief  Consolidated 
suspended  work  for  two  days,  owing  to 
an  accident  which  occurred  In  No.  1 
shaft,  when  mine  cars  which  were  being 
hoisted  full  of  ore  became  wedged  in 
between  the  cage  and  shaft  timbers. 
Wall  plates  and  shaft  timbers  were 
torn  out,  and  it  was  necessary  to  chop 
the  mine  cars  into  small  pieces  so  that 
they  could  be  removed.  The  Tintic 
Drain  Tunnel  is  completing  the  raise 
which  Is  being  driven  near  the  face  of 
Its  tunnel  to  furnish  ventilation  for  the 
tunnel  and  preserve  Its  timbers.  The 
raise  is  up  500  ft.  with  100  ft.  more 
to  go. 

The  Iron  King,  a  part  of  which  is 
under  lease  to  the  A.  S.  &  R.  company. 
Is  shipping  three  cars  of  fluxing  iron 
ore  daily,  and  thirty-five  men  are  work- 
ing. The  company  Itself  Is  carrying  on 
development  at  depth,  and  paying  the 
cost  of  this  with  the  income  from  the 
iron  ore. 

Park  City — Shipments  for  the  week 
ended  April  1  totaled  1,816  tons  of  ore 
and  concentrates,  as  compared  with  1,639 
tons  for  the  week  before.  Shippers 
were:  Judge  allied  mines,  914  tons; 
Silver  King  Coalition,  463;  Ontario, 
438.  The  Silver  King  Consolidated  has 
struck  silver-lead  ore  of  shipping  grade 
in  a  raise  started  13,575  ft.  from  the 
portal  of  the  Thaynes  Canon  tunnel, 
which  is  being  driven  to  develop  new 
ground  and  to  make  connection  with 
the  California  Comstock  company's 
workings. 

MONTANA 

Eaiit    Butte   Continuing    Production    on 

One     Shift     at     Pitt.smont— Silver 

Butte  Planning  To  Resume  at 

Corbin 

Butte — Preparations  have  been  made 
by  the  Anaconda  for  a  prolonged  shut- 
down of  its  mines  at  Butte  and  its 
smelters.  All  the  mules  and  hor.ses 
have  been  hoisted  and  turned  out  to 
isrraze  in  the  company's  pastures  near 
Georgetown,  west  of  Anaconda.  Only 
a  force  sufficient  to  man  the  pumps  and 
keep  the  properties  in  repair  is  being 
maintained.  Ore  stocks  at  the  Washoe 
Reduction  Works  are  being  cleaned  up, 
and  this  plant  will  be  closed.  Opera- 
tions will  continue  only  at  the  wire 
works  of  the  Anaconda  at  Great  Falls, 
where  the  company  is  reportcrl  to  be 
working  on  a  wire  orrlcr  for  the  West- 
ern Union,  which  is  said  to  total  ap- 
proximately 60,000,000  lbs. 

Development  and  production  are  con- 
tinuing at  the  Pittsmont  properties  of 


the  East  Butte  company,  although  only 
one  shift  is  working.  It  is  necessary 
to  maintain  a  certain  output  or  else 
close  down  the  smelter.  With  the  treat- 
ment of  the  Davis-Daly  ores  from  the 
Colorado  in  conjunction  with  its  own 
it  is  possible  to  continue  operating  the 
reduction  works.  There  is  no  intima- 
tion as  yet  of  intention  to  suspend  pro- 
duction along  the  lines  followed  by  the 
Anaconda  and  the  porphyries. 

Drifting  on  orebodies  with  a  view  to 
Increasing  the  reserves  of  the  Colorado 
mine  is  proceeding  satisfactorily,  and 
more  new  ore  was  brought  into  sight 
in  the  last  quarter  than  was  mined. 
The  new  air  shaft  has  been  completed 
throughout,  extending  from  the  surface 
directly  to  the  1,800,  thence  by  raises 
and  crosscuts  to  the  2,700-ft.  level, 
materially  improving  ventilation  in  the 
mine,  in  addition  to  making  the  Davis- 
Daly  independent  of  the  Anaconda  for 
its  air  supply.  Silver  ores  from  the 
Hibernia  are  being  shipped  to  the  East 
Helena  smelter  of  the  American  Smelt- 
ing &  Refinery  Co. 

North  Butte  is  doing  a  small  amount 
of  development  work  at  the  Granite 
Mountain   and   Speculator. 

Shaft  sinking  continues  at  Butte  & 
Superior's  Black  Rock  No.  3  shaft,  with 
the  2,900  level  the  objective. 

Crosscutting  and  sinking  are  in 
progress  at  the  Plutus  shaft  of  the 
Butte  &  Plutus,  with  the  development 
of  the  Norwich  and  Plutus  veins  on 
the  400  level  the  objective. 

Butte  Western  Silver  Mines  is  con- 
tinuing sinking  from  the  200  level. 

Tuolumne  Copper's  development  pro- 
gram will  continue,  with  the  Main 
Range  shaft  to  be  sunk  to  the  1,600 
level,  according  to  the  company's  local 
office.  Ore  production  will  probably 
be  suspended,  although  shipments  can 
be  made  of  the  silver  ore  to  the  East 
Helena  smelter.  The  shaft  is  now  past 
the  1,500,  and  the  Spread  Delight  vein 
should  be  cut  on  the  1,600  within  sixty 
days. 

Lessees  are  shipping  regularly  from 
the  Butte  New  England  property,  which 
lies  to  the  south  of  the  Davis-Daly's 
Colorado  mine. 

Lump  Gulch  District.  —  Operations 
have  been  suspended  at  the  Liverpool 
property.  Considerable  development 
was  done,  and  ore  shipped  from  the 
700  level.  Deeper  development  is 
thought  necessary,  and  until  mining  in 
general  shows  a  revival  operations  will 
be  halted. 

Corbin  District. — Plans  are  taking 
shape  for  the  operation  of  the  Silver 
Butte's  property  in  the  Corbin  dis- 
trict, in  addition  to  resuming  work  at 
the  old  Ballaklava  mine,  in  the  Butte 
district.  The  company  officials  are  said 
to  be  thinking  of  taking  over  certain 
property  near  Bozeman. 

Helena.  —  Announcement  has  been 
made  that  the  East  Helena  smelter  of 
the  A.  S.  &  R.  Co.  will  continue  to 
treat  gold,  silver,  and  lead  ores.  Repre- 
sentatives of  the  company  are  in  the 
Butte  district  and  in  near-by  camps  in 
quest  of  silver  ores. 


.MINNESOTA 

Mesabi  Range 

Meriden  Iron  Co.  To  Drain  Syracuse 
Lake 

Aurora — Plans  are  being  dravm  by 
the  Meriden  Iron  Co.,  for  draining  Syra- 
cuse Lake  in  Sect.  5,  Tp.  58,  R.  15. 
The  lake  overlies  an  orebody  of  about 
3,000,000  tons,  but  the  adjacent  acreage 
contains  a  large  tonnage,  and  it  is  im- 
perative to  drain  the  lake  before  any  of 
the  ore  can  be  extracted.  The  project 
will  call  for  several  dams,  will  be  a 
large  undertaking,  and  will  benefit  not 
only  the  new  property  but  some  of  the 
adjacent  mines,  which  have  found  it 
hard  to  operate  owing  to  the  water 
conditions.  The  ore  underlying  the 
lake  proper  is  the  property  of  the  State 
under  the  law. 

Tower — The  report  of  the  drilling  be- 
ing done  by  the  Scott-Bevier  Iron  Min- 
ing Co.  on  its  lease  is  favorable.  An 
orebody  has  been  outlined,  but  drilling 
is  to  be  continued. 

The  No.  8  incline  shaft  of  the  Sou- 
dan mine,  a  property  of  the  Oliver 
Iron  Mining  Co.,  is  being  sunk  200  ft. 
further  to  facilitate  mining. 

Grand  Rapids — A  lease  has  been  is- 
sued to  the  Tod  Stambaugh  Co.  on  a 
tract  of  land  northwest  of  Grand  Rapids 
which  contains  a  considerable  tonnage 
of  washable  ore.  A  washing  plant  may 
be  erected  soon. 

Hibbing — The  Boeing  mine,  of  the 
Mesaba-Cliffs  Iron  Mining  Co.,  is  now 
on  a  producing  basis.  Development 
work  on  the  main  level  is  practically 
completed  and  slicing  is  in  progress  in 
the  northwest  part  of  the  mine. 

Nashwauk — The  new  approach  being 
cut  by  the  big  Bucyrus  No.  225  B 
electric  shovel  at  the  La  Rue  pit  is 
practically  completed,  and  preparations 
are  being  made  to  equip  the  shovel  for 
dragline  work.  When  equipped,  the 
shovel  will  operate  as  a  dragline  ma- 
chine on  additional  stripping  for  the 
enlargement  of  the  pit. 

MICHIGAN 

The  Copper  Country 

Quincy  Curtails  to  25  Per  Cent  Normal 
Following  Recent  Wage  Cut 

Houghton — The  Quincy  Mining  Co. 
will  begin  at  once  to  operate  on  a  four- 
day-per-wcek  basis,  which  will  curtail 
operations  to  25  per  cent  of  normal. 
The  company  has  announced  a  gen- 
eral reduction  in  all  wages  and  sal- 
aries of  10  per  cent,  effective  from 
April  1.  In  the  same  notice  the  man- 
agement urged  every  employee  to  in- 
crease the  efficiency  of  his  labor  to  the 
highest  point,  so  that  the  mine  might 
be  able  to  come  through  this  depressed 
condition  of  the  metal  market  without 
closing  down  entirely.  It  was  also  de- 
cided to  discontinue  the  night  shift  at 
No.  6  shaft. 

Calumet  &  llccla  has  announced  a 
25  per  cent  cut  in  the  wages  of  those 
still  on  the  payroll,  effective  April  16. 
This  includes  pump  men  and  mill, 
smelter,  and  power-plant  employees. 
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Daily  Prices  of  Metals 


Copper.  N.  T.. 
net    refinery* 

Electrolytic 
12.50 

Tin 

Lead 

Zinc 

April 

99  Per  Ceot 

straits 

N.  T. 

St.  t,. 

St.  I.. 

7 

28.25 

29.50 

4.2S@4.40 

4.25 

4.65 

8 

12.50 

28.25 

29.50 

4.25@4.40 

4.25 

4.65 

9 

12.50 

28.25 

29.50 

4.25@4.40 

4.25 

4.60@4.65 

11 

12.50 

28.50 

30.00 

4.25@4.50 

4.25 

4.60 

12 

12.50 

28.50 

29.75 

4.25@4.50 

4.2S 

4.60 

13 

12.50 

28.00 

29.25 

4.25@4.50 

4  25 

4.60 

•These    prices    correspond    to    the    following    Quotations    for    copper,    "delivered" : 

12.75c.   for  the  week. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  redsced  to  the  basis  of  New  York,  cash,  except  where  St,  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.      Cathodes   are  sold  at  a   discount  of  0.125c.   per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
bajsls  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

April 

Standard 

Lead 

Spot 

3M 

lytic 

Spot 

3  M 

Spot 

3  M 

Spot 

3  X 

7 
8 
9 
11 
12 
13 

69 
69 

69} 

69 

69 

68  J 

69 

69} 
69} 
69} 

72} 

72} 

72} 
72} 
72} 

158} 
159} 

163* 
161} 
157 

161} 

163 

i65J 

165 

161 

20} 

20| 

m 

201 
20  J 

201 

20} 

2i} 
21} 
211 

25 
251 

25! 
251 
25} 

26} 
26 

27' 
26? 
26} 

The  above  table  ^ives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 

Silver  and  Sterling  Exchange 


SterllnE 
Ebtchance 

Silver 

Apr. 

Slerlinr 
Ezcbance 

SUver 

April 

New  York. 

Domestic 

Oridn 

New  York. 
Foreign 
Orirln 

London 

New  York, 

Domestic 

Orifln 

New  York. 
Forelcn       London 
Oricin 

7 
8 
9 

391} 
389} 
389} 

99} 

99} 
99} 

58} 
S7| 
58} 

33} 

331 
33} 

11 

12 
1,5 

391} 

391 

389 

99} 
99} 

62}            36} 

S9J            34} 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  One.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  silver,  925  fine. 


Metal  Markets 

New  York.  .April  1.3.  1921 
General  conditions  in  the  metal  trade 
are  unaltered.  Buyintr  continues  to 
be  purely  for  immc<liiite  requirements, 
which  are  extremely  small,  and  price 
chantres  are  narrow. 

Copper 

The  copper  market  has  been  exceed- 
ingly <|uiet.  with  prncticnily  no  sales. 
The  lur>f<'r  producers  are  quotinK  12.7.') 
@13c.  for  prompt  shipment,  and  one  or 
two  thfiusand  tons  was  probably  sold  at 
the  lower  (ijrure  on  the  7th,  8th.  ;inil 
9th.  Hc(;iniiin>r  with  Monday,  however, 
most  of  this  bu.siness  seems  to  have 
died  away.  .Some  Michigan  copper  is 
reported    to    be    offered    for    nhipmeiit 


from  Buffalo  at  12.50c.  delivered,  and 
we  have  also  heard  of  business  at  12fic. 
delivered.  We  do  not  consider  that 
these  sales  represent  any  actual  reces- 
sion in  the  market,  however,  as  prac- 
tically all  producers  are  adherinjr  to  the 
12.7r)c.  delivered  price  or  better,  and 
business  done  at  less  than  tliat  (ijrure 
is  carried  on  un<ier  exceptional  circum- 
stances. P'xport  demand,  both  through 
the  Copper  Export  Association  and 
through  individual  agencies,  has  been 
practically   nil. 

Lead 

The  American  Smeltin^r  &  RetininK 
("o.  continues  to  ipiole  lead  at  •1.2r>c., 
New  York  and  St.  I.ouis,  and  is  reported 
to  be  freely  offerin>r  prompt  metal  to 
consumers  at  this  price.     The  outside 


market  in  Xew  York  is  higher,  and 
prices  as  high  as  4.50c.  have  been  paid 
during  the  last  two  or  three  days,  espe- 
cially where  slightly  later  deliveries 
have  been  desired.  The  market  has  not 
been  an  active  one,  though.  In  St. 
Louis  prompt  lead  is  being  freely 
offered,  by  practically  all  interests 
handling  desilverized  lead,  at  4.25c.,  and 
it  is  altogether  likely  that  this  figure 
would  be  shaded  slightly  on  desirable 
business.  Chemical  lead  commands  10 
to  15  points  premium. 

Two  weeks  ago  in  these  columns  we 
mentioned  the  offering  of  Spanish  lead 
in  the  New  Y'ork  market.  Of  the  2,000 
tons  to  be  shipped  here  for  taking  care 
of  small  orders,  half  has  already  been 
received  and  the  remainder  is  said  to  be 
afloat.  In  addition,  it  now  develops 
that  a  large  American  lead  consumer 
has  purchased  5.000  tons  of  this  Span- 
ish lead.  The  details  have  not  been 
made  public,  but  we  surmise  that  ship- 
ment is  to  be  immediate  and  that  the 
price  paid  was  about  £19  5s..  which 
would  be  the  equivalent  of  about  4.25c.. 
New  York,  after  all  expenses  have  been 
allowed.  This  would  indicate  that  this 
particular  consumer,  who  follows  the 
market  closely,  does  not  feel  that  pres- 
ent prices  are  likely  to  recede  in  the 
next  few  months,  and  also  that  no  large 
tonnage  could  be  secured  in  this  country 
at  the  present  A.  S.  &  R.  price.  The 
question  of  the  valuation  of  this  lead 
for  customs  purposes  has  also  been  dis- 
cussed. The  best  opinion  seems  to  be 
that  the  proposed  plan  of  basing  the 
duty  on  the  American  valuation  is 
unlikely  to  go  into  effect,  at  least  not 
soon.  In  the  Fordney  tariff  bill,  which 
was  again  introduced  in  the  House  yes- 
terday, this  provision  was  omitted  in 
favor  of  a  scheme  for  a  quarterly  val- 
uation of  foreign  exchange  by  the 
Director  of  the  Mint,  this  valuation 
being  used  in  connection  with  the  for- 
eign price  for  determing  the  duty. 
However,  a  depreciation  of  foreign  ex- 
change greater  than  66.^  per  cent  may 
not  be  set.  so  if  this  bill  becomes  a 
law,  importations  from  Germany  appar- 
ently would  be  discriminated  against. 

Zinc 

The  market  has  softened  slightly,  and 
prices  have  declineil  five  points  to  4.60c.. 
Kast  St.  I><iuis.  .\s  usual,  the  decline 
was  accompanied  by  a  drop  in  demand, 
and  sales  have  been  disappointingly 
small.  .At  the  lower  level  of  the  mar- 
ket, producers  are  loath  to  interest 
themselves  in  selling  the  niet.il.  feeling 
that  they  cannot  lose  by  holding  it 
longer.  They  are  furthermore  indis- 
poswl  to  make  future  offers,  their  re- 
luctance being  due  to  the  thought  of  a 
possible  improvement  in  th^'  market. 
Consumers  seem  well  supplied.  The 
drop  in  steel  prices  has  had  no  appro- 
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ciable  effect  on  the  market.  The  de- 
mand for  zinc  pigments  seems  to  have 
improved  somewhat.  Hig'h-grade  zinc 
sold  during  the  week  at  6.75@7c.  per  lb. 
Tin 

All  grades  have  been  dull,  with  pi-ice 
changes  naiTow.  Tin  is  becoming  the 
object  of  little  interest  in  this  country 
among  dealers,  and  practically  all  the 
business  is  being  done  by  large  houses 
with  international  connections.  These 
are  only  willing  to  sell  at  the  price  for 
which  they  can  make  replacements. 

Straits  tin  for  future  delivery:  April 
7th,  29.25@29.75c.;  8th,  29.25@29.75c.; 
9th,  29.25@29.7.5c.;  11th,  29.50@.30c.; 
12th,  29.50@29.75c.;  13th,  29@29.25c. 

Ai-rivals  of  tin,  in  long  tons:.    April 
9th,  Straits,  290;  China,  5. 
Silver 

During  the  latter  part  of  the  week 
ending  April  9,  small  buying  orders  for 
China  account  came  into  the  market, 
with  the  result  that  some  business  was 
done  for  Frisco  delivery.  The  London 
and  New  York  markets  continued  quiet 
until  April  12,  when  buying  by  China 
and  the  Indian  bazaars  jumped  the 
price  to  36Jd.  in  London  and  62sC.  in 
New  York.  This  sharp  advance  brought 
out  additional  offerings  of  silver,  and  as 
China  and  the  Indian  bazaars  turned 
sellers  on  the  rise,  the  price  broke 
again  on  April  13.  The  market  closes 
uncertain. 

Mexican  Dollars — April  7th,  441;  8th, 
44 J;  9th,  44 J;  11th,  451;  12th,  48;  13th, 
451. 

Gold 

Gold  in  London:  April  7th,  104s.  7d.; 
8th,  104s.  lid.;  11th,  104s.  lOd.;  12th, 
104s.  lOd.;  13th,  105s.  Id. 

Foreign  Exchange 

European  exchanges  have  held 
steady,  with  lire  continuing  to  gain 
.strength,  owing  to  silk  purchases  and 
speculation.  South  American  money 
has  been  much  depreciated  recently,  the 
Argentina  peso  being  quoted  on  Tues- 
day, April  12,  at  32.625c.,  compared  to 
par,  42.44c.;  the  Chilean  peso,  13c.,  com- 
pared to  par,  36.5c.;  and  the  Brazilian 
milreis  13.5c.,  compared  to  par,  43.45c. 
Francs  were  7.08c.;  marks,  1.62c.;  and 
lire,  4.595c.  New  York  funds  in  Mon- 
treal,  12J    per  cent   premium. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  speclfled 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market,  22@23c. 
per  lb.;  22ic.  for  imports,  duty  paid. 

Antimony  —  Chinese  and  Japanese 
brands,  51c.;  market  dull.  W.C.C.  brand, 
5S(a6c.  per  lb.  Cookson's  "C"  grade, 
spot,  92c.  Chinese  needle  antimony, 
lump,  nominal  at  4ic.  per  lb.  Stand- 
ard powdered  needle  antimony  (200 
mesh  I,  nominal  at  6@6Jc.  per  ib.  De- 
mand light,  with  heavy  supplie.s  avail- 
able. 

White  antimony  oxide,  Chinese, 
(fuaranteed  99  per  cent  Sb,0„  whole- 
aale  lots,  6Jrai7c. 

RJHmuth — $L50@$1.65  per  lb.,  500- 
!b.  lots. 


Cadmium — Nominal,  $1@$1.10  per  lb., 
in  1,000-lb.  lots.  Price  reduced  as  a 
reflection  of  London  drop.  Smaller 
quantities,  $1.10@$1.25  per  lb. 

Cobalt— Metal,  $4  per  lb.;  black 
oxide,  $3@$3.10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  Ib.  in  bbls. 

Iridium— Nominal,  $250@$300  per  oz. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — Open  market,  $70@$80  per 
troy  oz. 

Palladium— $65@$70  per  oz. 

Platinum — $72@$75  per  oz.  Market 
has  stronger  undertone. 

Quicksilver — Nominally,  $44@$46  per 
75-lb.  flask.     San  Francisco  wires,  $46. 

'Rhodium — $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
Cr^Os  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  45@50c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton.  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  511  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51J  per 
cent  iron,  $6.55. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore — 30c.  per  unit,  sea- 
port; chemical  ore  (MnOj)  $60  per 
gross  ton,  lump;  $70(a)$75  per  net  ton, 
powdered.     Market  dull. 

Molybdenum  Ore — 85  per  cent  MoSj, 
B5@60c.  per  lb.  of  contained  sulphide, 
New  York. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiOj,  lj@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOi,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WOj  and  over,  per  unit 
of  WO,,  .$3@$3.25,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Carnotltc) — Ore  con 
taining  IJ  per  ceat  UiOi  and  B  per  cent 
V,0,  sells  for  $1.50  per  lb.  of  U.O,  and 
75c.  per  lb.  of  ViO.;  ore  containing  2 


per  cent  UnOs  and  5  per  cent  VjOt  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  U;,0,  and  VjOi  content  com- 
mands   proportionately    higher   prices. 

Vanadium  Ore— $1.50  per  lb.  of  V,0, 
(guaranteed  minimum  of  18  per  cent 
V.-O.),  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'Zirkite — According  to  conditions,  $70 
(3)$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  April  9 — Zinc  blende,  per 
ton,  high  .'^24.80;  basis  60  per  cent 
zinc,  premium,  $22.50;  Prime  Western, 
$22.50;  fines  and  slimes,  $21(a)$20; 
average  settling  prices,  all  grades  of 
zinc,  $22.49. 

Lead,  high,  $44.20;  basis  80  per  cent 
lead,  $45@$47.50;  average  settling 
price,  all  grades  of  lead,  $42.47  per  ton. 

Shipments  for  the  week:  Blende, 
5,397,  lead,  1,683  tons.  Value,  all  ores 
the  week,  $192,850. 

Buyers  manage  to  secure  a  little  over 
5,000  tonji  of  blende  each  week  without 
advancing  prices,  but  they  would  take 
more  if  sellers  would  let  them  have  it. 

Lead  was  advanced  $5  per  ton  this 
week,  with  increased  demand. 

Platteville,  Wis.,  April  9 — No  market 
for  zinc  or  lead.  Mining  condition 
unchanged.  Shipments  for  the  week: 
Blende.  514  tons.  Shipments  for  the 
year:  Blende,  10,829;  lead  ore,  550  tons. 
Shipped  during  the  week  to  separating 
plants,  664  tons. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000(3) 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400 (S)$  1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325(5)$500;  shingle 
stock,  $110(5)$150;  paper  stock,  $60(g) 
$75;  cement  stock,  $17.50(a)$30;  floats, 
$8.50(a)$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24(5)$30  in  bags,  car- 
load lots;  (off-color)  $22(a)$26  in  bags, 
carload  lots;  all  f.o.b.  South  Carolina 
points.  Foreign  barytes,  prime  white 
material,  $25  per  net  ton  f.o.b.  Atlantic 
seaports.  Western  grades  are  $24.50. 
Crude  quoted  $7  per  long  ton,  f.o.b. 
Cartersville,  Ga.  Small  lots  as  low  as  $5. 

Bauxite — High-grade  French  bauxite, 
$8(3)$  10  per  ton,  Atlantic  ports.  Amer- 
ican quotations  the  same.  Consumers 
generally  well  supplied.  Prices  vary 
according   to   grade. 

Chalk — English,  extra  light,  5@5ic. 
Domestic  light,  4J@5c.;  heavy,  4(S)4ic. 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $8(3) 
$10;  washed,  $10(rt)$12;  powdered,  $15@ 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $15@ 
$20,  f.o.b.  Virginia  points.  Domestic 
lump,  $10(5)$20;  powdered,  $25@$80; 
imported  lump,  $15(a)$25,  f.o.b.  Ameri- 
can ports;  powdered,  $35(5)$45,  f.o.b. 
New   York. 
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Feldspar — Crude,  ?8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  ?17@$21,  f.o.b.  North 
Carolina  points;  |17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar — Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20  per  ton,  f.o.b. 
Illinois  mines,  and  ?20  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
ical or  enameling  purposes,  $60;  lump, 
$17..50,  f.o.b.  Heathden,  N.  M.  Ground, 
acid  grade,  97  per  cent  CaFj,  $32,  New 
Mexico.  Canadian  price  generally  $18 
(Canadian  currency)  per  ton,  f.o.b. 
mines. 

Fuller's  Earth— 16  to  30  mesh,  $21; 
30  to  60  mesh,  $23;  60  to  100  mesh,  $19; 
100  plus  mesh,  $1.5,  f.o.b.  plants.  Pa. 
California  grades,  $15@$25,  f.o.b.  mines. 
Imported,  English,  $24@$27,  f.o.b.  At- 
lantic  ports. 

Graphite — Ceylon  lump,  first  quality, 
7J@8c.  per  lb.;  chip,  6@6Jc.;  dust,  4 
(5)4  Jc.  No.  1  flake,  7c.;  amorphous 
crude,  2c.(S)2ic. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
•longside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  3  in.  size,  $1.40@$2 
per  net  ton;  IJ  in.,  $1.50@$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined — Crude,  $12@ 
$15  per  ton.  High-grade  caustic  cal- 
cined, lump  form,  $30(3)$40  per  ton. 
Plastic  calcined,  $56  in  barrels,  carload 
lots,  f.o.b.  California  points.  Atlantic 
seaboard,  $60. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick- 
See  Refractories.)  High  freight  rates 
retarding  business.  Steamers  quoting 
$8,  Pacific  to  Atlantic  ports. 

Mica — India  block  mica,  slightly 
•tained,  per  lb.:  No.  6,  3Bc.;  No.  5, 
$1.20;  No.  4,  $2.50(5)$3;  No.  3,  $3.50(3) 
14;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
W.60.  Clear  block:  No.  6,  50c.;  No.  5, 
11.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  |6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90®$ 1 60  per  ton  (depending  upon 
quantity);  all  f.o.b.  New  York. 

'Monnzito  ■ —  Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
pniH. 

I'hoNphato  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricnicium  phos- 
phnlc,  $12.50;  75  per  cent,  $11.50;  75@ 
74  per  cent.  $11;  70  per  cent,  $7.85;  68 
per  cent,  $6.85;  68(g)66  per  cent,  $6.00. 

'Koot..  MlriKrnt  Co.  Philadelphia.  Pa. 


Pumice  Stone — Imported,  lump,  4@ 
50c.  per  lb.;  domestic  lump,  6c.; 
ground,  4@7c.,  all  f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  14c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
14c.;  Spanish  lump,  12@14c.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12  @  14c. 

Quartz— (Acid  tower)  fist  to  head, 
$10;  IJ  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sulphur — $18  per  ton  for  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $11@$20  per 
ton;  roofing  grades,  $8.50(a$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10@$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars.  Imported, 
$35@$40;   Canadian,  $20(3)$40  per  ton. 


Mineral  Products 

Arsenic  —  White  arsenic,  8(S)9c.  per 
lb.   in  carload  lots. 

Sodium  Nitrate  —  $2.60  @  $2.75  per 
cwt.  ex  vessel,  Atlantic  ports.  Market 
quiet. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $32(a)$33  per  ton, 
New  York. 

Potassium  Sulphate — Domestic,  $215 
(§)$220  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 


Ferro  Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  16@17c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $85(a>$90,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $90(a$95, 
c.i.f.  Atlantic  seaports.  Spiegeleisen, 
18@20  per  cent,  $32,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.50  per  lb.  of 
contained  metal,  f.o.b.  works. 

Ferroeilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $60@$55; 
50  per  cent,  $85@$90;  75  per  cent, 
$145@$150. 

Ferret  ungsten — Domestic,  70  to  80 
per  cent  W,  54@58c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
50c.  duty  paid  f.o.b.  Atlantic  ports. 

Frrro-uranium — 35  to  50  per  cent  U, 
$6  per  III.  of  IT  contninod,  f.o.b.  works. 

Ferrovanadium — Basis  30  to  40  per 
cent,  $5  per  lb.  of  V  contained,  plus 
7Bc  (a$2  differcntinl')  and  according  to 
nilicon  content,  f.o.b.  works. 


Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  20(5)20Jc.  per  lb.;  wire,  15c. 

Lead  Sheets— Full  lead  sheets,  7Jc.; 
cut  lead  sheets,  7|c.  in  quantity,  mill 
lots. 

Nickel  Silver  —  33ic.  per  lb.  for  18 
per  cent  nickel. 

Yellow     Metal  —  Dimension     sheet* 

18ic.;  sheathing,  17 Jc;  rods,  i  to  3  in. 
lojc. 

Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 40(2)45  per  cent 
Cr,0,,  $45@$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick— Straights,  $80  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $85;  splits,  soaps,  $100. 

Fire  Brick— First  quality,  9-in.  shapes, 
$55@$60  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $45@ 
$50. 

Magnesite  Brick— 9-in.  straights,  $90 
@$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick— 9-in.,  per  1,000:  $45@ 
$55  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,  April  12,  1921 

Operating  rates  of  the  Steel  Corpo- 
ration and  the  independent  steel  pro- 
ducers are  approaching  uniformity.  The 
Steel  Corporation's  operations  continue 
to  decrease,  a  guess  for  this  week 
being  an  ingot  production  about  40  per 
cent  of  capacity,  whereas  independent 
operations  are  increasing  slightly. 
Practically  all  reports  of  late  have 
underestimated  the  independent  produc- 
tion, which  is  probably  slightly  above 
30  per  cent  at  the  present  time."  though 
some  trade  estimates  have  run  as  low 
as  15  per  cent. 

Pig  Iron — Merchant  pig-iron  produc- 
tion is  still  lighter.  Consumers'  stocks 
are  not  exhausted,  and  there  remain 
stocks  at  many  merchant  furnaces,  in- 
cluding many  that  are  out  of  blast,  and 
not  a  few  of  the  steel  works  have  l.irge 
stocks  of  basic  iron,  some  of  this  iron 
being  for  sale.  Prices  are  largely  nom- 
inal, at  $25,  Valley,  for  bessenier.  mal- 
leable, and  foundry,  and  $2;?  for  b.nsic. 

Steel  Corporation  Tonnage  —  The 
Steel  Corporation's  unfilled  obligations 
decreased  649.102  tons  in  March,  or 
about  the  average  of  several  months 
prece<iing.  but  shipments  were  so  much 
lighter  that  it  appears  th.it  scarcely  any 
new  business  was  booked  during  the 
month.  Unfilled  tonnage  remaining 
March  31  was  6,284.765  tons. 

Coke 

ConnellsviIl<\— Furnace.  $4C<T$5;  foun- 
dry. $6@$6. 
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Policies  of  the  Copper  Companies 

Largest  Producers  Have  Shut  Down,  but  Some  Smaller  Companies  Continue 
To  Operate — Production  Cut  More  Than  Half — Many  Industries  Affected — 
Export  Trade  Improving — Some  Operators  Now  Bettering  Their  Position 


THE  LOGICAL  METHOD  of  countering  the  blow  of 
below-cost-of-production  prices,  ceasing  production,  is 
being  followed  by  farmers  and  miners,  whose  indus- 
trial existence  has  been  disturbed  through  the  world-wide 
deflation  in  prices.  Cotton  growers  have  met  the  issue  by 
decreasing  acreage,  and  the  copper  producer  has  cut  pro- 
duction. During  months  of  threatened  action  much  was 
said  about  abandoning  operations,  though  relatively  little 
was  accomplished  to  this  end,  but  the  copper  companies 
have  finally  translated  words  into  deeds.  Vii'tually  all  the 
large  copper  mines  of  the  country  are  now  shut  down,  and 
many  of  the  smaller  ones.  The  disheartening  conditions 
under  which  producers  have  been  operating  for  a  year  or 
more,  the  steady  decline  in  the  price  of  the  metal  to  an 
abnormally  low  figure,  and  the  piling  up  of  a  huge  sur- 
plus are  briefly  the  well-known  underlying  causes  of  this 
situation. 

Some  hope  was  expressed  in  February,  after  the  financ- 
ing of  the  copper  surplus,  that  at  least  a  psychological 
improvement  in  the  market  would  ensue,  possibly  sufficient 
to  ward  off'  the  necessity  of  the  serious  step  the  producers 
have  now  taken.  Psychological  efl'ects  upon  the  market  are 
evidently  confined  to  a  subordinate  role  as  market  influ- 
ences, for  no  noticeable  improvement  followed  the  execution 
of  the  financial  arrangements.  Producers  were  left  in  prac- 
tically the  same  position  as  before,  but  with  some  benefit 
in  the  resultant  easing'  of  financial  pressure. 

The  half-way  measures  of  the  copper  operators  in  advo- 
cating a  reduction  in  output,  but  reluctantly  following  their 
plans  with  not  more  than  a  small  cut,  have  given  way  to 
sterner  discipline.  Practically  over  night,  domestic  produc- 
tion has  dropped  about  90,000,000  lb.  monthly,  to  4.5,000,000 
lb.,  with  excellent  possibilities  for  further  decreases,  par- 
ticularly by  smaller  copper  operators  who  have  not  yet 
announced  suspension  but  who  are  expected  to  follow  suit. 

The  leaders  in  the  movement  to  stop  pouring  copper  on  a 
saturated  market  were  the  four  porphyry  coppers,  Utah, 
Ray  Consolidated,  Chino,  and  Nevada  Consolidated,  and  the 
Phelps  Dodge  Corporation  and  the  Anaconda  Copper  Min- 
ing Co.,  which,  together  with  Calumet  &  Hecla  Mining  Co. 
(subsidiaries  included)  and  Old  Dominion  Copper  Co.,  have 
decided  temporarily  to  cease  productive  operations.  The 
following  is  a  list  of  copper  companies  intending  to  aban- 
don production  by  May  1  and  an  estimate  of  the  effect  on 
present  pi'oduction: 


Anaconda 

Utah 

Calumet  &  Hccla. 

Phelps  DodKC 

Ray  Con.1. 


10.000,000 
7.500.000 
7.400,000 
5,000,000 
3.000,000 


Chino 

Nevada  Cons. . 
Old  Dominion. 
Inspiration 


3,000,000 
3,000.000 
2,200,000 
4.500,000 

■fotal '....' 46.600,000 

Well  over  half  the  current  copper  production  is  thus 
accounted  for  by  these  copper  companies,  the  remainder 
coming  from  smaller  companies,  some  of  which  have  costs 
low  enough  to  operate  profitably.  It  is  noticeable  that  a 
few  of  the  companies  that  intend  to  continue,  notably  Calu- 
met &  Arizona,  and  Miami  Copper,  are  not  weighed  down 
with  heavy  surplus  stocks  and  have  sold  their  copper  regu- 
larly in  the  market — to  their  evident  advarttage.  Their 
individualistic  stand  at  present  is  prompted  no  doubt  by 
their  favorable  financial  condition  and  by  the  prospect  of 
high  precious-metal  credits  in  reducing  costs. 

The  effect  of  the  shutdown  in  the  country's  leading  cop- 
per districts  is  not  confined  to  the  visible  and  immediate 
reduction  in  copper  output.  Unemployment  in  Butte,  Calu- 
met, or  Bisbee,  wherever  it  occurs,  lowers  the  purchasing 
power  of  the  community  and  disturbs  retail  trade  generally. 


Railroad  companies  are  heavy  financial  losers,  as  the  reve- 
nue derived  from  the  freight  on  copper,  fluxes,  fuel,  and 
the  thousand  and  one  other  items  which  are  required  by  a 
smoothly  running  copper-producing  community  is  an  im- 
portant element  in  profitable  operation.  It  is  not  difficult 
to  picture  the  predicament  of  a  i-ailroad  such  as  the  South- 
ern Pacific,  serving  the  copper  territory  of  Arizona,  the 
leading  copper-producing  state  in  the  Union.  Incidentally, 
the  silver  production  of  the  United  States  will  decline 
through  the  withdrawal  of  much  byproduct  silver. 

Some  of  the  disadvantages  have  been  enumerated.  On 
the  other  hand,  absolute  curtailment  is  the  only  card  left 
for  copper  producers  to  play  with  any  prospect  of  scoring 
against  the  tremendous  stock  of  surplus  and  unconsumed 
copper  on  hand.  There  is  available  at  the  present  time 
close  to  a  billion  pounds  of  copper,  generally  produced  at 
a  cost  far  above  the  level  of  the  market.  A  heavy  loss 
would  be  entailed  were  this  surplus  stock  to  be  marketed 
under  present  conditions. 

The  copper  producers  have  followed  in  the  steps  of  the 
zinc  companies,  which  curtailed  operations  heavily  last  fall 
and  winter.  Unfortunately  for  the  zinc  industry,  no  im- 
provement in  zinc  prices  followed,  but  the  producers  were 
placed  in  a  much  better  position  than  if  production  had 
been   continued. 

Export  business  has  shown  a  decided  betterment  since 
the  fir.st  of  the  year.  The  following  table  gives  the  move- 
ments of  copper  to  and  from  the  United  States  for  fourteen 
months  ended  with  February,  1921,  from  which  it  can  be 
seen  that  the  last  four  months  of  1920  were  disappointing 
in  the  net  results  of  copper  movements.  November  and 
December  shipments  into  the  United  States  only  slightly 
overbalanced  exports.  Foreign  trade  in  copper  has  improved 
recently,  and  for  February — the  last  month  for  which  sta- 
tistics are  available — a  surplus  export  balance  of  over 
21,000,000  lb.   is  indicated. 

Despite  the  political  difficulties  in  which  Germany  is  en- 
meshed, a  surprisingly  large  proportion  of  export  copper  has 
been  moving  to  that  country,  and  greater  support  has  been 
consistently  given  to  our  copper  market  by  Germany  than  by 
any  other  country  during  the  last  four  months.  Whereas 
the  American  copper  imported  by  France  and  the  United 
Kingdom  is  largely  financed  through  liberal  credit  arrange- 
ments, Germany  is  largely  paying  cash,  another  peculiar 
feature  of  present  copper  movements. 

COPPER  MOVEMENTS  IN  1920—192! 
(In  Pounds) 

Total  Exports  to           Total  Excess 

1920  Exports  Germany  Imports  Exports 

.Ian 49,684,000       37,963,000  11,721,000 

Feb 57,595.000       45,227,000  12,368,000 

Mar 88,035,000  10,661,000  39,144,000  48,891,000 

April 64,395,000  14,003,000  27,812,000  36,583,000 

May 62,792,000  7,055,000  53,861,000  28,931,000 

June 57,986,000  11,415,000  51,530,000  6,456,000 

July 46,869,000  '>,ii35,000  30,491,000  16,378,000 

Aug 45,859,000  4,808,000  31,351,000  14,498,000 

Sept 24,455,000  1,536,000  30,562,000  —  6,107,000 

Oct 23,302,000  3, 253,000  34,187,000—10,885,000 

Nov 38,551,000  6,347,000  38,292,000  259,000 

Doc 41,840,000  10,737,000  40,942,000  898,000' 

1921 

.lun 54,857,000   18,802,000   39,770,000   15,087,000' 

I'll, 62,480.000    40,537,000   21,843,000' 

Although  there  is  no  immediate  improvement  in  sight 
for  copper  prices,  cither  through  an  increased  domestic  or 
foreign  demand,  when  a  turn  for  the  better  does  come  the- 
huge  surjjjus  stocks  may  disappear  sooner  than  is  generally 
supposed,  and  the  condition  of  one  of  the  country's  greatest 
industries  should  return  quickly  to  its  normally  prosperous- 
status. 
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Company  Reports 


Calumet  &  Hecla  Current  Assets  Decrease 


American  Zinc,  Lead  &  Smelting 

^!^?^,^  Deficit  The  report  of  operations  of  the  Calumet  &  Hecla  Mining 

The  annual  report  of  the  American  Zinc,  Lead  &  Smelting  ^0.   for   1920   indicates  that   57,627,883    lb    of  copper   was 

Co.  for  1920  states  that  losses  from  operations  amounted  to  Produced,  at  a  cost  of  20.73c.  per  lb.;  32,449  559  lb    was  on 

$92,409.20.     Interest  on  bonds  totaled  .539,625.22,  giving  a  '^^"^  Jan.  1,  1920,  valued  at  19c.:  43  019141  lb     vainer!  at 

^°.^«i.'?-i  .f   ?;f  2  034.42.      Surplus   on   Dec.    31,    1919,  las  l?-«^'   was   delivered   during   the    vear   kt    18  7'6c    per   lb 

$3,695, lol.89.     Deductmg  depreciation   and   dividends   total-  Earnings  statement  follows: 

ing  $885,922.26   ($482,037  on  the  preferred  stock  and  $403,-  Received  for 

880.26  for  reserves),  left  a  surplus  of  $2,677,195.21  on  Dec  '"""'  "' 

31,  1920.    A  consolidated  balance  sheet  follows: 


,^     .     -            copper,  delivered   (18.76c.)...  $8  neq  <>iq  7i 

C est  of  copper,  delivered    (19.98c. )....' . . . . . .  ; ." ; ; ;  'l.sgsiooi  49 

Loss  on   copper    (1.22c.) ,,,-.,-,  ..„ 

Loss  by  reducuon  of  copper  to  market  value  (isc.)  S.essiTSOlsi 


?12. 516.518. 19 

Cash  in  Sinking  fund ^'^^^J??" 

Current  assets  o,,id/.uo 

Ore    stocks 

Spelter,    pig    lead,    zinc    oxide'  and 
sulphuric-acid    stocks 

Inventories  of  materials 

Cash     ■  ■ 

Notes    receivable . . . 

Accounts    receivable !!!!!.!! 

Advance  to  Wisconsin  Zinc  Co. '. 
Deferred  charges   to  operations 


$592,398.94 

643.883.01 

1,021,090.13 

354.944.16 

54.238.43 
617,456.76 

13,000.00 


Total    

iliscellaneous   receipts. 


Net   loss    . . . . 
Dividends   paid 


$4,161,832.59 
338,089.41 


$3,823,743.18 
500.000.00 


3,297.011.43 
66.561.17 


Net  increase  in'  Capital'  inveit'rninti .' .' ." .' .' .' .' .' .' .' .' ." ; ; ;     '^'foo.'lll.'ll 

$4,523,986.36 
3.048.343.91 


Total 


Capital  stock  issued 


LLA.BILITIES 


$17,254,620.63 


Increase  in  reserves  for  depreciation' and' depietion".'. 

Decrease  in  balance  of  current  assets SI  iT\  Rio  j=; 

Balance  of  current  assets,   Dec.    31.   1919:::::.:;::     14.376:730:10 
Balance  of  current  assets.  Dec.  31.  1920 S12,9ni.og7.65 


Preferred    stock 96,^6^0 

Common   stock 193  120 


Par  Value 
$25.00 
25.00 


$2,414,000.00 
4.828,000.00 


Total     

First  mortgage 


^irsi  mortgage  0  per  cent,  ten-year  gold  bonds  i'IsT'too  nn 

?S^r?e^j;r.ii°b'"iS"'°"'  '^^P-^-t-n.  etc  . .  .'^' : : :        llHl^'^ 

Account.s    payable joiis  s^r  ti 

Interest  accrued *-''°-?^^ii 

Taxis   accrued ''         ii'siQ -2 

Drafts   in   transit 82617  ii 

Insurance  reserve   fund  •"■.voi.xi 

Surplus 


379.507.36 

10.017.03 

,677.195.21 


Osceola  Consolidated  Shows  Loss 

Copper;  Michigan 

A  report  of  operations  of  the  Osceola  Consolidated  Min- 
ing Co.  for  1920  indicates  that  7,465,773  lb.  of  copper  was 
produced,  at  a  cost  of  24.18c.  per  lb.;  6,297,562  IbT valued 
at  19c.,  was  on  hand  Jan.  1,  1920;  7,739,416  lb.,  valued  at 
19.97c.,  was  sold  at  18.61c.  per  lb.  Earnings  follow: 
Received   for  copper  delivered    (18.61c.)  ti  iinmeno 

Cost  of  nonn,»r   ,9oli,r/>,.=.<    /onr;o_\  ' ♦1,440.016.58 


$17,254,620.63       *^°^'  "'  copper  delivered  (20.53c. 


Callahan  Zinc-Lead  Co. 


Loss  on  copper  delivered   (1  92c  ) 

Loss  by  reduction  of  stock  on  hand'  to  'market". 


$145,501.08 
673.393.50 


looA^r/  Of  oPe>'ation.s  of  the  Callahan  Zinc-Lead  Co.  for 
1920  states  that  128,781  tons  of  ore  was  milled,  having  a 
metal  content  of  332,650  oz.  of  silver,  18,991,830  lb  of  lead 
and  38,100,000  lb.  of  zmc.  Shipments  of  zinc  were  29,845  344 
lb.,  containmg  2,047,388  lb.  of  lead.  Net  profit  from  oper- 
ations amounted  to  $266,247.73,  according  to  the  statement: 

INCOME 

Net  value  of  shipments $1  411  543  71 

Mlacellaneoua    Income :::::;    *  "   i^gglsJ 

Total   Income ' 

,„    .  .  EXPENDITURES 

.fining    mining,  and  royalties Jl  078  I';?  >;<) 

rnJr'^r'"i^'"  °."  '*""  e^'^<''--^i  expenses        *  '  50  is"'!! 
t  o«t   of    maintenance   and    df-veloui  ou.ioa.oo 

dur  ng  period  of  shutdown. 
.Miscellaneous    Items 


Ml.scellaneous 


-«.Pts     *821.894.58 


Increase  in  reserve   (amortization) *3S6,'827'9? 

p.',TT^!i*^  l"  balance  of  current  assets JB>in  XQn  in 

l.alance  of  current  fl.«.<iet«    r>o^    «i     io,n    L V,;.i:  • ;  •  •       _»9OU.SSiO.40 

7.40 


$1,424,530.06 


Dec.  31.  1919,  adjusted.'.       3.15i; 
ISalanoe  of  current  assets.  Dec.  31,  1920 $2,600,367.00 


i-'lopment 

21.937.34 

8,027.75 

Total  expenditures  .... 

1 0.362.10 


$1.I.'>S.282.33 
247.73 


Current  surpIuV  Jaa  l'.'  i  920 : : ;    : ! ; ; : : : ; ; : ; ; ; ; ; ; ; ;       *61 8'6.?o  M 

$i.osr,.93n  97 


Allouez  Mining  Co. 

Copper;  Michigan 
The  report  of  operations  of  the  Allouez  Mining  Co    for 
the  year  1920  indicates  that  2,499,239  lb.  of  copper  was" pro- 
i.^  •     V,"  T\  "'  -'■'"'■  "''  "^'^  -088,369  lb.,  valued  ."t  iT 
:^:  Z         ^  ^"":  ^'  ?~^'  -•'^^5,598  lb.,  valued  at  20.  9c 
was  delivered  during  the  year.    Earnings  statement  follows: 

Received  for  copper,  delivered    (18.65c.)  ..;i<io«.  ., 

«-  ost  of  copper,  delivered   ( 20.75o. ) .  .  .  . ':::.:: STl'If^no 


vi'nr.    ""I"^"""    aPPlyInK     lo    prior 


Loss    (2.10c.)     

Loss  by  reduction  of  stock 


liiind  to  market.  . 


and    equlp- 


yenrs    

Improvcmenis    to    mine 
ment    

rnVh""",'ii  T  ik"'."';  ">|'''|"k  cini'mi: : : 

from   ,  ^ niLV.'^"'      '"      "fockhoUIers 
rrom   doplpilon   reserve 

Total    deductions 

rr.nl  Hurplim  nt   Dec,   ,11     igon 

Th( 


.year: 
$7,691.89 


Total 


776,gS4.7» 


Net    loss    

Additional  taxea  for  ISK-'l's'i'g '.".■. '.'.'. 

Total 

Capital    Invostmcnta'  Increased 

Total    

Increane    In    reserve* '  (amort'liatio'ii  i : 


S71.823.59 


IST.SBS.l,"; 
199,689.09 


»24(i.9S9.87 
9't.8S<.$7 


-/■JlO  ellT'^ri'li*'  "  '•'"'^J  'livi.l..nd«  on  386.77^  Shares      {^^^--^-^nr^li^^f^r^Vl'ini: : : :  ^  ^I^S'IJIJ? 

w»M;iHch.     Uperntions  cen.sed  Oct   ,T1    lO'iO  •...  -  jou.m.i.ms 


Ualanco  of  current  aasetii.  Doc.   SJ.  1920.. 


$680,609.74 
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Stock 

Adventure 

Ahmeek 

Alaska-Br.  Col 

Allouez 

Anaconda 

Arcadian  Consul.  . .  . 

Ariz.  ComM 

Big  Ledge 

Bingham  Mines 

Calumet  &  Arizona. . 
Calumet  &  Hecla.. . . 

Canada  Copper 

Centennial 

Cerro  de  Pasco 

Chile  Copper 

Chino 

Columbus  Rexall 

Con.  Arizona 

Con.  Copper  M 

Copper  Range 

Crystal  Copper  (new) 

Davis-Daly 

East  Butte 

Fiist  National 

Franklm 

Gadsden  Copper. . . . 

Granby  Consol 

Greene-Cananea 

Bancock 

Howe  Sound 

Inspiration  Consol. . . 

Iron  Cap 

Isle  Royale 

Kennecott 

Keweenaw 


Exch.  Hifih    Low     1 
COPPER 

Boston  

Boston  45         431 

N.  Y.  Curb  J            ^ 

Boston  18         15 

New  York  38J       35i 

Boston  2J          2| 

Boston  7tf          7J 

N.  Y.  Curb  A         i 

Boston  

Boston  46         42{ 

Boston  224       210 

N.  Y.  Curb  

Boston  8           8 

New  York  26i       24} 

New  York  10*         9S 

New  York  22  5       19| 

Salt  Lake  *22;     *2i; 

N.  Y.  Curb  

N.  Y.  Curb  

Boston  335       295 

Boston  Curb  *32       *28 

Boston  ii         5J 

Boston  8           7  J 

Boston  Curb  *75       *70 

Boston  If          I } 

N.  Y.  Curb  

New  York  17         17 

New  York  22f       20i 

Boston  

N.  Y.  Curb  

New  York  325       30i 

Boston  Curb  6',         6 

Boston  18'        175 

New  York  18f       I6J 

Boston  I  ft       I 

Boston  25         2J 

Boston  2           I  i 

N.  Y.  Curb  

N.  Y.Curb  19',        18; 

Boston  Cuib  *10       *10 

Boston  

Boston  *95       *80 

Boston  3t         3§ 

New  York  I8|       175 

Boston  3           3 

Boston  48         44  S 

N.  Y.  Curb  4J         45 

New  York  105       10 

Boston  Curb  

Boston  14         13i 

N.  Y.  Curb  

Boston  9i         85 

Boston  I           I 

N.  Y.  Curb  

Boston  

Boston  24         23 

Open  Mar.  tl60  +130 

Boston  37  i       37 

New  York  I2i        lU 

Boston  Curb  *35       *3i 

Boston  30i       30i 

Boston  

Boston  I  i       *90 

New  York  5           5} 

Boston  

Boston  

Boston  I  i          I  i 

New  York  7J         7| 

Boston  •43       •42 

Boston  Curb  25       21 

Boston  3  i       3i 

New  York  49J       46) 

Boston  15          I } 

Boftton  li         li 

Boston  

Boston  10}       10 

NICKEL-COPPER 

(ntenuit.  Nickel New  York  IS}       14i 

iBtamat.  Niokel,  pf..     New  York  


Magma  Chief 

MafEma  Copper 

Majestic 

Mason  Valley 

Mass  Consolidated . . 
Mayflower-Old  Col.. 

Miami  Copper 

Michigan 

Mohawk 

Mother  Lode  (new).. 

Nevada  Consol 

New  Baltic 

New  Cornelia 

Nixon  Nevada 

North  Butte 

North  Lake 

Ohio  Copper 

Old  Dominion 

Osceola 

Phelpe  Dodge 

Qulacy... 

Ray  Consolidated. . . 

Ray  Hercules 

8t.  Mary's  Min.  Ld.. 

Seneca  Copper 

Shannon 

Sbattuck  Arizona.. . . 

South  Lake 

Superior  Copper 

Superior  &  Boeton... 
Tenn.  C.  AC.  cf«. .. 

Toulumne 

Uaited  Verde  Ex. . . . 

Utah  Consol 

Utah  Copper 

Utah  M.  AT 

Vittoria 

Winona 

Wolverine 


National  Lead New  York  72 

National  Lead,  pfd. .  New  York  

St.  Joseph  Lead: ....  New  York  121 

Stewart  Mining Boston  Curb  

ZINC 

.81 


Am.  '/..L.A.S New  York 

Am.  Z.  L.  &8,  pfd..  New  York 

BuHe  C.  &  Z New  York 

Butt*  it  Snperior New  York 

Callahan  Zn-Ld New  York 

New  Jernejr  Zn N.  Y.  Curb 

8«c«eM N.  Y.Curb 

Yellew  PUe I>os  Angelen 

*  Ceate  per  ihare.  t  Bid  or  asked 
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*50     

45  Sept. '20,  Q      $0.50 
}      

18     Mar.  "19  1.00 

36}  Nov.  '20.  Q         1.00 

25     

7i  Oct.  '18,  .50 

A    

8       Sept. '19,  Q  .25 

46  Mar. '21,  Q  ,50 
220  June '20,  Q  5.00 
*I3       

8  Dec.  "18,  SA  1.00 
25J   Mar  '21,  Q  .50 

105     

21  i  Sept. '20,  Q  .375 


A  Dec.  '18,0  ,05 

1}      

331  Sept.  '20,  Q  ,50 

►28        


5}  Mar, '20,  Q           .25 

7  J  Dec.  '19,  A            ,50 

*70  Feb. '19,  SA          ,15 

U     

*25       

17  Ma>'l9,  Q         1,25 
21}  Nov. '20,  Q           ,50 

2J     

25  Jan.  '21,  Q            .05 

32|  Oct,  '20,  Q          1.00 

6  Sept, '20,  K          .25 

18  Sept. '19,  SA         .50 
18}  Deo.  '20,  Q            ,50 


25     

li  :.;  . 

21        

195  Jan, 
*10     ,,. 

'19,  Q 

.50 

U     

85     Nov 

33      ... 

'17,  Q 

1.00 

185  Feb. 
3 

21,  Q 

.50 

48     Nov 

45 

'20,  Q 

1,00 

10|  Sept 

■20,  Q 

.25 

14     Aug. 

■20,  K 

.25 

9}  Oct. 

'18,  Q 

.25 

A  

14}   Mar.  '19, 
80     Fob. '21,  Q 


72  Mar. '21,  Q 
102}  Mar. '21,  Q 
121  Mar.  '21,  Q 
•6     Deo. '15, 


8]  May  ' 

27  Nov. 

4)  June ' 

III  Sept. 

5  Deo.  ' 

134  leb. 

♦21  July 

>I50  Sept 
ilssing 


18, 

•20, 
'20,  Q 
'21,  Q 

16, 

'20,  Q 

Q,.  Q' 


17i  Deo.  '18,  Q  1.00 

24     June '20,  Q  .50 

Apr.  '21,  Q  1,00 

37     Mar. '20,  Q  1.00 

12}  Dec.  '20,  Q  .25 

30i  June '20, K        2.00 

15}     

*90  Nov.  '17,  Q  .25 

6    Jan. '20,  Q  .25 

H      

3     Apr. '17,  1.00 

U     

7i   May '18,  I  1.00 

♦43     May '13,  .10 

235   Feb. '21,  Q  .50 

3}  Sept.  '18,  .25 

481  Mar.  '21,  Q  1.00 
15   Deo. '17,  .30 

li     

•40       

10       
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Stock                                 Exch.  High      Lov 
GOLD 

Alaska  Gold New  York  I  i          I 

Alaska  Juneau New  York  li          l-\ 

Carson  Hill N.  Y.  Curb 

Cresson  Consol.  G.. .  N.  Y.  Curb  1 5         If 

Dome  Extension ...  .  Toronto  *605      '^605 

Dome  Mines New  York  16^        165 

Golden  Cycle Colo.  Sprgs.  t*66     t*64 

Goldfield  Consol N.  Y.  Curb  '8         *6 

HoUinger  Consol Toronto  7.00     5  90 

Homestake  Mining. .  New  York  *60       *59 

Krkland  Lake Toronto  '495     *495 

Lake  Shore Toronto  I    16     I    12 

Mclntyre- Porcupine  Toronto  I   98     I   91 

Porcupine  Crown.. .  .  Toronto  *21        *20 

Portland Colo.  Sprgs.  *45       '*45 

Reorgan.  Booth N.  Y.  Curb  *5         *3 

Silver  Pick N.  Y.  Curb  *7         *5 

Teck  Hughes Toronto  *l 2       *1 1 5 

Tom  Reed Los  Angeles  I    16     1,10 

United  Eastern N,  Y.  Curb  2}          25 

Vindicator  Consol.. .  Colo.  Sprgs.  t*20     i*l75 

West  Dome  Consol..  Toronto  *6i       *6J 

White  Caps  Mining..  N.  Y.  Curb  *8         *6 

Yukon  Gold N.  Y.  Curb  i           i 

SILVER 

Arizona  Silver. .-  Boston  Curb      *25       *20 

Batopilas  Mining... .  New  York  i           3 

Beaver  Consol Toronto  *35i     *355 

Coniagas Toronto  1.90      1,90      I 

Crown  Reserve Toronto  

Kerr  Lake Boston  

La  Rose Toronto  *23       *2 1 

McKinley-Dar,-Sav..  Toronto  *20       *I7 

Mimup  (5orp.  Can.. .  Toronto  1,00     1.00     I 

Nipisfflng N.  Y.  Curb  7}         6J 

Ontario  Silver New  York  45         4 

Ophir  Silver N.  Y.  Curb  15            1} 

Peterson  Lake Toronto  *65       *65 

Temiskaming Toronto  *24       *24 

Trethewey Toronto  *13;     *I3 

GOLD  AND  SILVER 

Atlanta N.  Y.  Curb  *2         *l 

Barnes-King Butte     -  t 1 

Boston  &  Montana. .  N  Y  Curb  *66       *5I 

Cashboy N.  Y.  Curb  *7         *55 

El  Salvador N.  Y.  Curb  A         J 

Jim  Butler N.  Y.  Curb  *I4       *I0 

Jumbo  Extension... .  N.  Y.  Curb  *9         •55 

Loxiisiana  Con N.  Y.  Curb  

MacNamara  M,&  M.  N.  Y.  Curb  *I5       *13 

N.  Y.  Hond.  Rosar. .  Open  Mar.  tl05       t9 

Tonopah-Belmont. . .  N.  Y.  Curb  15          I  A 

Tonopah-Divide N.  Y.  Curb  U          I 

Tonopah-Extension..  N.  Y.  Curb  I A       H 

Tonopah  Mining N.  Y.  Curb  15          I  A 

West  End  Consol.. . .  N.  Y.  Curb  I  A        I  A 

SILVER-LEAD 

Caledonia N.Y.  Curb  *I2         *I0 

Cardiff  M.  &  M Salt  Lake  1.05     1,00     I 

Chief  Consolidated. .  Boston  Curb  

Consol.  M.  &  S Montreal  

Daly  Mining Salt  Lake  2 

Daly-West Boston  

Eagle  &  Blue  Bell. . .  Boston  Curb  

Electric  Point Spokane  *7         *7 

Federal  M.  &  S New  York  

Federal  M.  &  S.,  pfd.  New  York  

Florence  Silver Spokane  ♦16       *I6 

Grand  Central Salt  Lake  

Heola  Mining N.  Y.  Curb  3  iS       33 

Iron  Blossom N.  Y.  Curb  15         15 

Judge  M.&S Salt  Lake  

Marsh  Mines N.  Y.  Cuib  *7         *5 

Prince  Consol N.  Y.  Curb  A          i 

Rambler-Cariboo Spokane  *6         *5 

Rex  Consol N.  Y.  Curb  *8         •7 

South  Ilccia Salt  Lake  *95       *95 

Standard  Silver-Ld , .  N.Y.  Curb  ,'„           } 

Tamarack-Custer....  Spokane  2  00     1.90 

Tintic  Standard Salt  Lake  2.62)2.275 

Utah  Apex Boston  2}         2 

Wilbcrt  Mining N.Y.  Curb  *4         *3 

QUICKSILVER 


li     

15     

22}     

li     June '20,  Q     $0.10 

•60|      

16}  Jan.  '21,0  .25 

*65     Deo. '20,  Q  .02 

•7     Dec. '19,  .05 

6  95     Feb. '21,  M  .05 

*59     Sept. '19,  .50 

*49S      

1.16     Jan. '21,  K  .02 

191     Jan. '21,  K  .05 

*205  July  '17,  .03 

•45     Oct. '20,  Q  .01 

*45  May  '19,  .05 

•5       

*lli     

1.14     Dec. '19,  .02 

2A  Jan.  "21,0  .15 

*U       Jan. '20  Q  .01 

*6i      

*7       

}  June '18,  .02i 


23 
•16 
•375 

3!i 
*15 
3,00 

•61 
} 

•6 

•75 


Jan.  '21,  M 
Deo.  '20, 
Feb.  '21,  Q 
Oct.  '20,  Q 
July  '20,  Q 
Deo.  '20,  Q 
Deo.  '20,  K 
May  '20,  SA 
Jan. '09, 
Mar.  '21,  Q 
Apr.  '19, 
June  '20,  K 
Mar.  '21.  Q 
Apr.  '20,  Q 
Sept.  '20,  Q 


.Sept. '19,  K 
Oct.  '17, 
Jan.  '21,  K 
June  '20,  Q 
Nov. '20,  K 
Nov. '17, 


.03 

.I2J 

.03 

.125 

.05 

.125 

.02 

.03 

.I2J 

.50 

.50 


"24  Apr.  '20,  M 
3  Deo.  '07,  I 
"351  May  '20,  K 
90  Nov. '20,  Q 
►16     Jan. '17, 

2}  Jan. '21,  Q 
'23     Apr. '18, 
■17     Oct.  '20,  Q 
,00     Sept. '20,  Q 
7     Jan.  '21,  QX 
4     Jan.  '19,  Q 
15  Jan.  '12, 
•65  Jan. '17, 
•24     Jan.  '20,  K 
■13     Jan. '19, 


•I        

10  Aug.  '20,  Q           .05 

■66       

•6       

■11  A'ug.'VsySA         .07' 

*6  June '16,               .05 

14     May'IO. '.Oij 

...  Jan.  '21. Q            .30 

li  Apr.  '21.  Q           .05 

li     

lA  Apr. '21.0  .05 
li     Oct. '20.  SA        .05 

I  Deo. '19. 3A       .05 


.05 
.625 
.10 


.03 
1.50 
1. 00 

.OIJ 


.94 
.10 
.25 
.01 


New  Idria Boston  •95     Jan. '19,  .25 

VANADIUM 
Vanadium  Corp..,..      New  York  31         285       29}  Jan. '21.  Q  1.00 


Asbestos  Corp Montreal 

Asbestos  Corp..  pfd.-     Montreal 


73    Jan.  •21,QX       J. 50 
89}  Jan.  •2I,QX       3.75 


MININC;.  SMELTING 


Amor.  Sm.  A  Rcf... 
Amer.  Sm.  A  Ref.  pf. 

Am,  Sm.  pf.  A 

U.  S.  Sm.  R.  A  M... 
I'.S.PiP.R.A  M.  pf... 


Now  York 
Now  YofK 
Now  Yor 
Now  York 
Bofllon 


AND    REFINING 

35  37}    Mar, 


29}       26 


21, Q 
/4  Mar.  21. Q 
63  Apr. '21,  Q 
29  Jan. '21,  Q 
40}  Jan.  '21.  Q 
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Civilization  and  Copper 

THE  BIG  COPPER  MIXES,  including  some  of  the 
largest  of  the  "porphyry  coppers,"  have  shut  down 
because  they  could  not  foresee  any  trend  which  prom- 
ised relief  from  existing  conditions.  Everj-  analysis 
of  the  situation  during  the  post-war  period  has  turned 
out  to  be  erroneous.  It  was  confidently  foretold  by 
everyone  that  after  the  long  famine  in  copper  which 
had  been  undergone  by  central  and  eastern  Europe, 
together  with  the  rebuilding  necessary  in  France  and 
Belgium,  and  the  resumption  of  normal  industrial  activ- 
ity in  all  countries,  there  would  be  an  unprecedented 
demand  for  copper,  and  30c.  copper  was  freely  predicted 
for  some  time  during  1921.  Some  of  our  keenest 
observers,  successful  producers  of  metal,  great  bankers, 
visited  Europe  after  the  war  and  confirmed  these 
analyses.  They  reported  a  great  lack  of  the  metal, 
and,  therefore,  an  enormous  "latent  demand,"  which 
would  soon  be  transformed  into  a  bull  market.  That 
happened  over  a  year  ago.  All  prognosticators  were 
wrong.  Copper  has  sagged  in  price  and  in  demand 
from  that  day  to  this,  and  the  recent  closing  down  of 
the  big  mines  was  not  only  a  sign  that  they  had  been 
operating  at  a  loss,  but  indicated  a  lack  of  any  vision 
of  a  turn  for  the  better  in  the  near  future. 

What  was  the  compelling  factor  which  was  neglected 
by  everyone,  captains  of  industry  and  the  rest?  Prob- 
ably this:  they  reckoned  on  the  basis  of  the  past,  for- 
getting that  the  great  cataclysm  which  had  befallen 
Europe  was  unprecedented,  and  that  the  favorite 
analogies  of  the  Civil  War  in  the  United  States  and 
the  Franco-Prussian  War  in  Europe  really  were  not 
applicable  or  comparable  in  proportion  and  in  purport. 

Germany  and  Russia  and  other  countries  bought  our 
copper  before  the  war  not  because  they  were  populous, 
but  because  they  possessed  a  developing  people,  eagerly 
advancing  in  industrial  and  civic  life.  Their  energies 
were  given  largely  to  new  construction,  greater  public 
comforts,  development  of  natural  resources.  In  a  word, 
it  was  civilization  and  science  which  bought  our  metal. 
China  is  populous,  but  it  is  not  a  great  consumer  of 
our  copper:  India  possesses  a  considerable  fraction  of 
the  population  of  the  earth,  but  that  fact  does  not 
affect  our  copper  market.  The  consumption  of  copper, 
and  its  price,  depend,  then,  on  the  level  of  indu.ttrial 
civilization,  and  on  the  concomitant  economic  and  finan- 
cial conditions. 

The  Great  War  struck  at  the  heart  of  civilization. 
The  catastrophe,  through  which  we  have  by  no  means 
yet  safely  passed,  set  back,  to  all  appearance,  the 
progress  i>f  mankind  enormously.  Ideals  of  culture, 
of  .scientific  progress,  of  universal  friendship,  of  a 
breaking  down  of  national  prejudices  and  of  economic 
and  iiitelloctual  boundaries,  were  antagonized  and 
done  to  death  by  the  nviterialism  and  rude  onslaught 
of    the    "Blonde    Benst."      The    reactions    of    hate    and 


violence  which  were  awakened  all  over  the  world  re- 
sulted in  the  miserable  calamities  of  Russia,  whose 
civilization  has  dwindled  away  with  the  most  appalling 
swiftness. 

Europe  has  broken  up  into  smaller  states,  a  turning 
back  of  the  trend  of  history,  which  was  plainly  toward 
larger  and  larger  federations  of  states;  and  the  in- 
habitants of  all  Europe  still  think  mainly  in  terms  of 
war,  and  in  a  large  degree  have  become  resigned  to  a 
condition  wherein  they  are  satisfied  with  buying  what 
they  may  wear  and  what  they  may  eat,  like  China  and 
India.  The  unattached  masses  in  Russia  have  been 
in  a  turmoil  of  unrest  and  have  been  non-productive; 
and  symptoms  of  the  same  disease  have  been  marked  in 
nearly  every  country  of  Europe,  including  England. 
We  in  this  country  have  suffered  from  the  contagion, 
but  not  dangerously.  We  have  emerged  strengthened 
by  the  test. 

What  of  the  future?  And  what  can  be  done?  All. 
we  repeat,  depends  on  the  health  of  civilization,  and 
the  confusion  of  barbarism  in  Europe,  our  commercial 
partner.  And  the  biggest  factor  in  this  is  the  United 
States.  Had  the  United  States  been  governed  with 
superior  wisdom  it  is  altogether  probable  that  the 
European  catastrophe  might  have  been  prevented;  as 
it  is,  the  responsibility  which  now  rests  on  our  people 
and  our  Government  is  vast.  Therefore,  to  revive  busi- 
ness, to  renew  mining,  the  first  thing  we  must  do  is 
to  work  on  Europe's  problems.  Europe  is  what  ails 
us — more  than  taxes  or  tariffs.  To  be  puttering  around 
about  protective  tariffs  at  this  moment  is  to  be  fid- 
dling while  Rome  burns. 

It  is  Congress,  however,  which  will  put  in  its  spare 
time  in  fiddling.  Signs  are  not  wanting  that  we  have 
statesmen  who  see  to  the  heart  of  the  matter.  We 
have  such  a  one  in  Hoover,  as  his  utterances  of  over 
a  year  ago  testify;  and  we  think  we  have  such  a  one 
in  Hughes.  We  are  hopeful  and  optimistic  over  the 
outcome,  and  impatiently  await  the  stages  of  action, 
after  the  disintegrating  delay  caused  by  the  deadlock  in 
the  last  Administration. 


A  (Question  of  Policy 

CERTAIN'  BRANCHES  of  the  Executive  Department 
of  the  National  Government  in  Washington  have 
adopted  and  gone  far  on  a  policy  of  .some  importance, 
which  we  will  presently  sketch  out.  We  are  not  clear 
as  to  how  far  the  propriety  of  this  policy,  as  a  national 
feature,  has  been  investigated,  how  far  it  would  be 
approved  of  by  the  President,  how  far  by  Congress,  how 
far  by  the  people  at  large. 

The  policy  we  refer  to  has.  so  far  as  our  observation 
goes,  been  most  actively  pursued  by  the  Bureau  of 
Standards,  which,  being  in  the  Department  of  Com- 
merce, is  now  in  Mr.  Hoover's  department,  and  in  the 
Bureau  of  .Mines,  which  belongs  to  us  miners  anyhow. 
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Where  private  corporations  are  found  which  will  con- 
tribute funds  toward  the  elucidation  of  a  problem  of 
scientific  and  economic  interest,  these  bureaus  arrange 
to  have  their  own  experts  carry  on  these  investigations, 
on  funds  provided  fifty-fifty  (or  some  other  propor- 
tion) by  the  private  corporation  and  from  the  public 
funds  voted  the  Bureau  by  Congress.  The  results  are 
not  the  exclusive  property  of  the  corporation  which 
helps  to  finance  the  investigation:  they  are  for  the  in- 
formation and  for  the  assistance  of  the  public.  These 
bureaus,  therefore,  feel  that  they  contribute  to  the 
public  service  to  which  they  are  devoted,  and  by  these 
thrifty  strokes  of  business  eke  out  the  limited  funds 
which  Congress  doles  out  to  them.  Of  course,  the  cor- 
porations in  question  also  feel  that  they  have  made  a 
wise  and  thrifty  deal.  They  do  not  plan  it  for  the 
public  good — no  corporation  can  conscientiously  con- 
tribute from  its  earnings  to  anything  except  what  will 
advance  its  own  interests — but  for  their  own  advantage. 

The  problem  agreed  upon  is  usually  selected  by  the 
corporation,  and  is  one  the  solution  of  which  is  of  vital 
importance  to  its  earnings.  It  does  happen,  and  not 
infrequently,  that  the  problem  is  one  the  solution  of 
which  will  immediately  benefit  financially  only  the  co- 
operating corporation,  because  of  some  exclusiveness 
of  business  or  of  control  in  the  field  which  the  corpora- 
tion covers.  In  such  a  case  the  corporation  gets  the 
immediate  benefit,  or  a  running  start  on  competition ; 
and  the  public  and  science  gets  the  knowledge. 

This  plan  of  business  deal  varies  in  some  cases  from 
the  common  type  as  between  Bureau  and  corporation, 
in  that  the  Bureau  may  and  does  enter  into  such  a 
financial  partnership  with  a  non-Governmental  or  other 
society  or  similar  organization,  in  order  to  promote 
some  movement  in  which  both  are  interested.  What 
looks  like  a  mutually  profitable  arrangement  may  be 
made,  looking  toward  the  common  good,  with  an  or- 
ganization consisting  essentially  of  the  engineer  ele- 
ment, or  again  of  the  employer  element,  or  yet  again 
of  the  labor  element. 

We  have  tried  to  outline  the  problem  clearly.  We 
do  not  know  the  origin  of  this  movement.  We  imagine 
it  started  within  the  Government,  where  co-operation 
between  different  divisions  of  a  bureau  frequently  de- 
mands a  pooling  from  two  funds  assigned  by  Congress  for 
two  different  and  specific  purposes;  where  the  co-oper- 
ation between  different  bureaus  in  a  department  often 
demands  a  similar  pooling  of  funds  and  expert  investi- 
gation ;  and  where  the  elimination  of  duplication  even 
between  departments  is  sometimes  best  accomplished  by 
similar  common  sense  and  tape-cutting  methods. 

It  is  apparently  not  a  far  step,  in  mental  and  logical 
processes,  to  proceed  from  these  business  arrangements 
within  the  Government  to  such  an  arrangement  between 
the  Government  bureau  and  a  non-Governmental  techni- 
cal .'(ociety.  In  reality,  however,  there  is  a  radical  de- 
parture involved  in  this  step;  and  a  policy  has  been 
adopted  which  must  be  closely  scrutinized  on  all  sides. 

From  the  technical  society  to  the  commercial  or  labor 
organization  the  change  i.s  made  by  easy  degrees,  and 
from  that  to  individual  corporation.".  The  further  step 
to  the  similar  business  partnership  between  bureaus  and 
individuals  has  not  yet  been  made,  so  far  as  we  know, 
but  there  is  no  reason  in  the  world  why  it  should  not 
be  taken,  if  the  other  steps  have  been  justified. 

The  main  point  at  issue  is:  Are  bureaus  empowered 
to  go  into  business  for  themselves,  work  on  outside 
capital,  and  select  their  own  partners,  who  specify  the 


special  field  of  this  partnership?  The  next  point  would 
be  whether,  granted  (which  we  must  discover)  that 
they  are  within  their  authority,  they  are  wise  in  adopt- 
ing this  policy. 


The  Institute  Transactions 

THE  American  Institute  of  Mining  and  Metallurgical 
Engineers  has  done  wisely  in  sending  to  its  mem- 
bers a  return  postcard  on  which  they  may  indicate 
which  section  of  the  current  volume  of  Transactions 
they  wish.  These  sections  are  issued  really  as  separate 
volumes,  and  are  four  in  number.  Any  member  is  en- 
titled to  all  four  if  he  wishes  them:  but  if  he  is  not  in- 
terested he  can  save  the  Institute  much  money  and 
himself  a  lot  of  bother  by  not  ordering  them.  This  plan 
will  probably  work  a  very  considerable  economy. 


Systematized  Shaft  Work 

SHAFT  SINKING  today  is  a  specialized  business,  and 
the  conditions  under  which  it  is  done  usually  involve 
not  only  a  considerable  outlay  in  the  matter  of  equip- 
ment and  the  employment  of  skilled  workmen  but  care-- 
ful  planning  as  well.  Considering  the  function  of  a 
shaft  and  its  relation  to  subsequent  operations,  it  is . 
obvious  that  it  is  of  the  utmost  importance  that  this 
first  step  to  the  opening  up  of  an  underground  mine  be 
accomplished  in  a  manner  that  will  fulfil  all  of  the 
requirements.  The  shaft  is,  in  a  way,  the  artery  of 
the  mine,  and  upon  its  performance — we  admit  the 
possibility  of  an  exhaustion  of  ore  reserves,  of  course — 
depends  the  existence  of  the  mine.  Whether  the  shaft 
be  sunk  in  rock,  hardpan,  loose  ground,  or  quicksand, 
there  is  similarity  of  procedure,  although  each  operation 
may  involve  details  peculiar  to  the  conditions  met. 

The  concreting  of  shafts  and  the  use  of  steel  timbers 
are  by  no  means  new  in  mining,  but  in  this  particular 
work  several  innovations  have  been  introduced,  and 
present  practice  not  only  includes  adequate  facilities 
for  handling  material  at  the  bottom  and  in  the  shaft 
but  on  the  surface  as  well.  There  must  be,  if  the  job 
is  to  be  efficiently  done,  a  complete  cycle  of  work 
wherein  each  operation  follows  the  other  in  regular  • 
order.  There  will  be,  of  course,  unforeseen  interrup- 
tions that  necessitate  special  treatment,  but  such  delays 
can  usually  be  compensated  by  a  gain  in  progress  under 
ordinary  conditions. 

In  his  article,  "Sinking  and  Concreting  of  Pyne  and 
Songo  Shafts,"  which  appears  in  this  issue,  J.  H.  Stovel 
has  brought  out  several  points  that  merit  the  attention 
of  those  wlio  are  engaged  in  ( we  say  this  with  temerity 
in  these  perilous  times)  or  contemplate  (this  with  opti- 
mism) shaft  sinking.  The  use  of  drill  holes  for  elimi- 
nating pumping  in  this  connection  is  not,  we  believe, 
general  practice,  but  the  plan  was  successful  in  the 
operation  described,  and  at  one  of  the  shafts  the  drill 
hole  was  used  in  grouting  to  good  advantage. 

The  use  of  different  types  of  drills  in  different  rock 
strata  seems  quite  obviously  good  practice,  although  we 
know  of  instances  where  the  same  machines  were  used 
throughout  an  entire  job.  The  proper  care  of  machines 
is  another  example  of  good  practice  and  one  which  the 
drill-machine  manufacturer  is  continually  recommend- 
ing, although  it  may  mililat(>  somewhat  against  sales. 

It  is  interesting  to  note  that  lower  costs  for  concret- 
ing were  obtained  at  the  Songo  shaft,  where  the  pipe 
method  of  distribution  of  the  concrete  was  used,  in 
contrast  to  lowering  it  with  a  bucket,  as  practiced  at  the 
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Pyne  shaft.  This  would  seem  to  be  an  argument  for  a 
proper  crushing  and  screening  of  the  slag  used  in  the 
concrete  mixture.  In  general,  the  results  obtained  in 
the  different  operations  at  both  jobs  indicate  the  suc- 
cess that  may  be  had  by  following  a  well-systematized 
plan,  which  is  true  in  any  branch  of  mining  as  in  other 
industries. 


Theology  Applied  to  Mining 

MINING  MEN  are  not  much  given  to  discussion  of 
theology.  Their  business  does  not  tend  in  the  direc- 
tion of  the  heavens;  so  such  snatches  of  remarks  as 
miners  let  drop  quite  naturally  are  likely  to  be  flavored 
rather  with  allusions  to  the  lower  regions.  They  deal 
and  traffic,  indeed,  with  the  product  of  the  infernal 
flames- — ores  built  by  the  fires  that  are  not  yet  extin- 
guished, as  many  a  hot  spring  testifies. 

As  to  the  supernatural,  however,  many  of  us  have 
become  bald  and  literal.  While  we  may  refer  flippantly 
in  conversation  to  spiritual  manifestations,  we  have  long 
ago  forsaken  the  belief  in  the  personal  devil  and  in 
the  guardian  angel.  We  assume,  fishy-eyed,  that  we 
walk  alone.  Yet  it  is  not  beyond  the  realm  of  compre- 
hension that  science,  still  further  advanced,  may  lead 
us,  astonished,  back  to  where  we  started  from. 

Have  you  not  perchance  a  personal  devil?  Oh,  no ;  not 
a  conventional  one,  with  horns  and  tail,  and  transpa- 
rently blue.  For  one  thing,  such  a  familiar  spirit  would 
be  ineffective  and,  therefore,  not  practical:  you  and  I 
are  all  altogether  too  wise  and  too  well-intentioned  to 
listen  to  such  an  adviser.  If  we  should  once  see  such 
a  one,  we  would  have  no  more  of  him.  But  do  you  know 
a  man — or  a  woman — a  very  well-appearing  individual 
indeed,  whom  you  rather  admire,  who  has  the  faculty 
of  dropping  in  for  a  chat  with  you,  and  leaving  you 
vaguely  dissatisfied,  with  a  tinge  of  jealousy  or  rancor, 
or  with  the  recrudescence  of  the  bitterness  of  unworthy 
umbition,  or  with  the  uneasy  awakening  of  a  long- 
.slumbering  greed?  Have  you  not  recognized  your  per- 
sonal devil — it  is  he,  this  debonair  and  self-satisfied  but 
more  or  less  meddlesome  and  insinuating  friend!  Watch 
that  fellow — some  day  you'll  catch  the  suspicion  of  a 
blue  flicker  around  the  chair  he  has  just  vacated,  or 
detect  the  faint  brimstone  odor  in  his  cigarette. 

Or,  you  run  across  some  chap  now  and  then  who 
shames  you  a  bit  (although  you  do  not  know  it)  with 
his  honesty  and  independence.  He  does  not  at  all  re- 
semble the  angels — has  no  wings  nor  lustrous  hair — it 
is  barely  possible,  even,  that  he  chews  tobacco — it  is 
almost  a  cinch  that  he  has  never  been  to  college;  but 
when  he  has  passed  the  time  of  day  with  you  or  made 
some  comment  of  homely  philosophy  on  the  world,  you 
go  off  amused  and  smiling,  with  a  truer  enjoyment  of 
the  sunshine  and  your  job.  He  envies  nobody — no,  not 
he — ami  nobody  envies  him.  He  is  neither  wasting  his 
daylight  hating  the  rich  nor  in  despising  the  low-down 
and  unfortunate.  You  would  hardly  be  expected  to 
recognize  your  guardian  angel — and  yet,  think  again, 
dear  sir — was  it  not  perhaps  he? 


The  Works  Chemist 

ROUTINP:  LAHOKATORY  work  is  one  of  the  bug- 
.  bears  of  the  practice  of  chemistry.  Too  often  the 
graduate  in  chemistry  or  chemical  engineering  accepts 
a  lalinratory  position  in  which  he  has  the  same  analyses 
to  make,  on  the  same  kind  of  material,  hundreds  of 
(imes  a  week.     He  is  likely  soon  to  become  di.scouraged. 


Of  course,  in  the  first  week  or  two  he  learns  a  great 
deal.  In  school  he  has  taken  plenty  of  time,  and  a 
high  degree  of  accuracy  has  been  demanded.  In  prac- 
tice he  must  make  twenty  assays  in  one-twentieth  of 
the  time  he  had  formerly  taken. 

Also,  he  learns  that  a  report  of  34.63  per  cent  of 
silica  in  a  slag  is  ridiculous.  The  sampling  is  nothing 
like  as  accurate  as  that ;  neither  is  the  analytical  method 
he  is  taught  to  use.  So  he  learns  to  grind  out  the 
assays,  dozens  of  them  a  day,  and  becomes  oftentimes 
a  mere  automaton,  equally  proficient  asleep  or  awake, 
and  getting  deeper  and  deeper  into  a  rut.  Sometime  he 
may  come  to  be  chief  chemist,  in  which  case  he  may 
do  only  the  most  important  routine  work,  and  spend 
the  rest  of  his  time  in  bookkeeping.  Of  course  the  pic- 
ture is  not  as  discouraging  as  this  at  all  plants:  at 
Anaconda,  for  example,  the  laboratory  is  only  a  stage 
in  the  promotion  of  technical  graduates  through  various 
works  activities.  However,  it  is  true  in  many  cases, 
and  it  is  a  condition  of  affairs  which  managers  may 
well  seek  to  obviate,  both  for  the  good  of  the  "assay 
office"  and  the  plant  as  a  whole. 

Too  many  managers  and  superintendents  forget  they 
have  a  laboratory:  at  least  they  do  not  use  it  to  the 
best  advantage.  The  chemist  should  be  given  a  freer 
rein,  and  his  interest  aroused  by  a  variety  of  analytical 
and  research  work.  The  laboratory  should  be  in  close 
co-operation  with  the  purchasing  department.  Not  only 
will  the  chemist  be  a  happier  employee,  but  the  company 
will  save  money.  One  of  the  members  of  the  Institution 
of  Mining  and  Metallurgy,  B.  W.  Holman,  voiced  this 
idea  at  a  recent  meeting  in  London.  A  great  many  min- 
ing and  metallurgical  supplies  should  be  tested  and 
analyzed  and  bought  under  specification.  Among  them 
may  be  mentioned: 

Drill  steel:    What  analyses  give  best  results? 

Rubber:  How  much  filler  and  remade  rubber  do  you 
buy  because  you  make  no  analy.ses?  Could  you  even 
give  intelligent  consideration  to  an  analysis  if  made? 
The  chemist  can  help  you  if  you  let  him  do  a  little 
testing. 

Lubricating  oils  and  greases:  A  fertile  field  for  mis- 
representation. 

Cement :  How  do  you  know  that  the  brand  which  you 
use  is  the  best  for  the  money,  for  your  purpose? 
Granted  it  was  the  best  when  made,  is  it  the  best  now? 

Lime:  You  cyanide  men,  how  much  available  CaO  do 
you  get  for  a  dollar?   Your  chemist  can  tell  you  quickly. 

Paint :  A  chemical  engineer  knows  something  about 
paint.   Do  you  a.sk  him  or  the  paint  salesman? 

Coal  and  coke:  Do  you  buy  on  the  basis  of  analysis 
or  heating  value,  or  does  the  seller  palm  off  on  you 
his  extra  wet  and  high-ash  cars? 

Candles,  carbide,  cyanide,  chloride  of  lime:  Here  are 
a  few  more  of  the  C's  whose  strength  and  condition 
should  be  checked. 

It  may  be  argued  that  the  ordinary  works  chemist 
has  not  the  knowledge  or  equipment  to  teat  miscel- 
laneous supplies.  However,  elaborate  tests  are  not  usu- 
ally needed.  By  far  the  majority  of  the  work  which 
should  be  done  can  be  conducted  by  the  usual  type  of 
technically  trained  chemist,  aided  by  a  lilflo  outside 
reading.  Any  extra  equipment  need  will  quickly  be 
paid  fo'-  In-  the  savings  made. 

Wo  hope  that  every  chemist  who  reads  this  will  ask 
himself  if  he  is  making  full  use  of  his  ability;  and  that 
every  plant  nniiuiger  will  also  question  himself  whether 
he  is  making  full  use  of  his  chemical  labora(or>'. 
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What  Others  Think 


Price  vs.  Analysis  as  a  Basis 
For  Buying  Steel 

I  have  noted  with  interest  E.  A.  Wright's  paper  on  the 
standardization  of  mining  equipment,  read  before  the 
Institution  of  Mining  and  Metallurgy  and  mentioned 
in  the  Engineering  and  Mining  Journal  of  Feb.  12. 
Years  of  experience  in  buying  and  selling  iron  and  steel 
products  for  the  mining  field  have  convinced  me  that 
Mr.  Wright  is  correct  and  that  it  is  high  time  for  the 
managers  and  purchasing  agents  to  get  together  and 
do  something  that  will  insure  their  getting  uniform  ma- 
terial that  is  adapted  to  the  work  to  be  done. 

Mr.  Wright  states  that  one  manufacturer  refused  to 
give  him  information.  I  think  that  the  time  is  not  far 
distant  when  manufacturers  will  be  glad  to  get  busi- 
ness by  giving  all  possible  information  regarding  the 
materials  used  in  their  products.  This  can  be  brought 
about  by  some  progressive  manufacturer  soliciting  busi- 
ness on  this  basis. 

It  has  been  pretty  well  demonstrated  that  balls  for 
ball  mills  give  best  results  when  the  chrome  content  is 
about  0.5  per  cent  or  a  trifle  less,  and  the  carbon  about 
0.6.5  or  0.85  per  cent.  The  addition  of  about  3  per  cent 
of  nickel  makes  a  ball  of  still  longer  life.  These  balls, 
of  alloy  steel,  are  good  through  to  the  center.  The  little 
forging  done  to  a  ball  may  do  the  outside  some  good, 
but  the  effect  of  forging  does  not  persist  to  any  appre- 
ciable depth,  and  after  the  ball  has  worn  down  a  quarter 
of  an  inch  or  so,  the  life  of  the  ball  then  depends  on  the 
alloys,  including  carbon.  The  same  thing  applies  to  a 
great  extent  to  shoes,  dies,  and  like  parts. 

There  is  a  story,  probably  true,  that  a  mining  company 
in  South  America  ordered  a  carload  of  shoes  and  dies, 

simply  stating  that  they  were  to  be  of  steel. 

These  were  ordered  from  a  reputable  machinery  com- 
pany, which,  in  turn,  ordered  them  from  a  manufacturer 
of  8t€el.  The  shoes  and  dies  eventually  arrived  at  the 
mine  after  paying  heavy  freight,  and  when  put  in  opera- 
tion were  like  so  much  cheese.  Naturally  the  mill  owner 
howled,  and  the  howl  was  passed  through  the  machinei-y 
hou.se  to  the  steel  manufacturer,  who  calmly  said:  "You 
are  in  error;  .some  one  has  substituted;  that  material  is 
not  ours."  This  manufacturer  had  not  marked  his  prod- 
uct, and  the  purchaser  had  no  recourse. 

Another    instance:     A    mining   company    in    Central 

America  bought  a  steel  lining  for  a  ball  mill. 

After  great  expense  the  lining  arrived,  and  lasted  about 
as  long  as  the  cast-iron  linings  that  were  made  by  the 
mines  foundry.  The  purchaser  was  disgruntled,  but  it 
did  him  no  good. 

A  short  time  ago  a  purchasing  agent  bought  for  ship- 
ment out  of  thirt  country  about  twenty-five  tons  of  steel 
.ihoes  and  dies  on  a  price  ba.nis  without  regard  to  analy- 
.sis.  He  thinks  he  has  saved  money:  maybe;  maybn  not. 
I  would  bet  on  the  not. 

About  five  year.s  ago  I  gf)t  in  touch  with  a  small  steel 
manufacturer,  told  him  of  the  conditions  existing,  and 
obtained   his  co-operation    in   order   to   get   some  good 


steel.  We  got  all  the  data  we  could,  worked  out  a  for- 
mula that  we  thought  would  pass,  and  the  results  proved 
very  satisfactory.  For  three  or  four  years  I  bought 
steel  from  this  man,  and  it  was  all  bought  on  analysis. 
The  results  were  highly  satisfactory.  No  more  com- 
plaints were  received  about  abnormal  wear.  All  con- 
cerned were  satisfied,  and  I  thought  that  a  good  piece 
of  business  had  been  done.  Whether  or  not  this  man 
supplied  others  with  the  same  steel  I  received,  I  do  not 
know.  If  he  did  not,  he  was  foolish,  as  he  had  a  good 
opportunity. 

If  I  were  selling  steel  today  I  would  educate  the  man- 
agers, engineers  and  purchasing  agents  until  they  knew 
what  good  steel  was,  taking  pains  to  furnish  them  with 
information  concerning  the  best  steels  for  diflferent  pur- 
poses. I  would  advertise  my  steel,  giving  the  analysis, 
so  that  when  my  salesmen  were  out  in  the  field  and  the 
question  of  price  was  raised  they  could  point  to  the 
product  and  defy  competitors  to  show  their  hands. 

All  steel  manufacturers  can  purchase  raw  material  at 
market  prices.  They  are  all  on  an  even  basis  in  this 
respect.  The  manufacture  of  steel  is  then  a  matter  of 
ability,  and  desire  for  profit.  If  one  manufacturer  can 
take  the  same  raw  materials  and  make  a  better  product 
than  another,  that  is  ability.  His  margin  of  profit  is 
probably  larger  than  that  of  the  inefficient  manufact- 
urer, who,  to  obtain  business,  will  reduce  prices  and 
furnish  inferior  material,  refusing  to  give  the  purchaser 
full  information  about  his  product  and  hiding  behind 
the  phrase  "trade  secrets,"  of  which  he  does  not  have 
any.    If  he  did  he  would  use  them  and  make  better  steel. 

It  is  up  to  the  steel  manufacturers  to  do  the  educa- 
tional work,  and  the  time  to  start  is  now. 

New  York,  N.  Y.  E.  W.  Lawler. 


Domestic  Copper  for  Domestic  Uses 

In  recent  numbers  of  Engineering  and  Mining  Journal 
I  have  noted  two  statements  relating  to  the  copper 
industry  which,  it  seems  to  me,  are  highly  significant. 
One  statement  has  appeared  in  the  editorial  columns, 
the  other  among  reports  of  operations  of  companies. 
The  first  statement  is  to  the  effect  that  the  prices  of 
finished  copper  products  are  unreasonable,  giving  con- 
sumers the  impression  that  articles  of  copper  are 
luxuries  out  of  reach  of  the  average  purchaser.  Anyone 
who  has  seen  direct  comparative  prices  of  iron  and 
copper  articles  will  certainly  agree  that  this  is  so. 

The  second  item  states  that  the  Anaconda  Copper 
Mining  Co.  is  now  shipping  a  large  portion  of  the 
product  of  its  mines  to  its  i-<id  and  wire  plant .  which  is 
liiidiiig  a  market  foi'  (he  goods  in  the  West. 

Why  is  not  this  the  solution  of  the  ddincstic  copper 
problem?  Let  the  producers  form  their  own  manufac- 
turing companies,  produce  the  finishod  goods,  and  sell 
them  to  the  public  at  a  fair  profit  to  themselves  and  an 
immense  profit  to  the  industry  !is  a  whole!  Imagine  a 
home  with  a  shining  row  of  copper  cooking  utensils  in 
the  kitchen,  bought  at  a  price  perhai)s  ordy  slightly 
atiovi-  prevjiiling  prices  for  granite  and  idumiinim  ware. 
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Multiply  that  home  a  few  million  times  and  the  total 
runs  into  U>nnaae.  Do  the  same  with  screen,  tubing, 
sheet-metal  products,  builders'  hardware,  and  the  like, 
and  the  recent  success  of  the  Monel  Metal  distributors 
in  creating  a  market  would  be  outdone  by  a  wide  margin. 

Give  the  American  public  a  taste  of  copper  goods  at 
a  reasonable  price  and  they  will  want  wore.  Isn't  it  up 
to  the  producers?  H.  M.  King. 

Clifton.  Ariz. 


Engineering    and    Mining    Journal 


«97 


Low-Grade  Cyanide 
In  the  opening  paragraph  of  my  paper  (to  Inst. 
Min.  &  Met.  See  Vol.  6,  p.  2)  on  "Sump  Solutions," 
etc.,  occurs  the  sentence:  "It  is  obvious  that,  unless 
these  constituents  are  prevented  from  accumulating  in 
the  solutions,  the  solvent  power  on  the  precious  metals 
of  any  added  cyanide  must  sooner  or  later  be  impaired." 
We  cannot  afford  to  forget  these  first  principles. 

Mr  Kirchen,  in  his  letter  in  your  issue  of  Feb.  19, 
gives  further  results  from  his  use  of  low-grade  cyanide 
and  states  that  he  does  so  in  response  to  my  suggestion. 
I  am  grateful  for  all  responses  to  my  repeated  requests 
for  data,  but  I  am  unable  fully  to  comprehend  or 
indorse  Mr.  Kirchen's  remarks.  I  invited  him  to  give 
his  experience  on  at  least  a  year's  run.  He  replied  with 
a  statement  as  to  the  value  of  a  product  for  metal- 
lurgical work  being  determined  solely  by  the  amount  of 
NaCN  contained.  This  is  contrary  to  experience.  He 
contrasts  his  result  of  eleven  months'  run  with  a  set 
of  figures  for  high-grade  cyanide  materially  differing 
from  those  given  by  him  in  your  journal  of  Sept.  25, 
1920,  in  which  the  consumption  of  NaCN  per  ounce  of 
bullion  is  0.142-lb.  for  high-grade  cyanide,  as  against 
0.160  lb.  for  low-grade. 

In  vour  issue  of  Dec.  4.  p.  1098,  you  referred  to  the 
resumption  of  the  use  of  high-grade  cyanide  at  the 
Hollinger  and  Dome  mines.  But  it  is  to  the  interest 
of  the  industry  that  attempts  such  as  those  of  Mr. 
Kirchen  to  use  low-grade  cyanide  should,  if  possible, 
receive  encouragement.  The  freer  the  cyanide  market, 
the  greater  the  quantity  of  profitable  ore.  The  cyanide 
industry  was  built  up  on  the  use  of  cyanide  which 
would  now  be  considered  low  grade.  High-grade  cyan- 
ide, it  is  true,  has  eventually  won  its  way  into  pre- 
eminence, but  the  encouragement  afforded  by  users  of 
low-grade  cyanide  to  new  methods  and  processes  incites 
improvement  in  quality.  Alfred  James. 

London,  S.  W.  1. 


structure  was  located,  it  would  gradually  bend  down 
toward  the  center  of  the  earth.  He  also  stated  that  he 
had  obtained  this  invention  from  a  negro  who  owned  the 
adjoining  lease.  I  tried  to  use  the  instrument  and  had 
no  success. 

While  at  Ranger,  Tex.,  I  met  another  gentleman  who 
claimed  to  have  such  an  instrument  for  locating  oil, 
which  would  do  various  things.  This  instrument  con- 
sists of  a  tin  funnel  lined  with  copper,  inside  of  which 
are  small  grooves  for  placing  different  vials  of  liquid. 
From  the  center  was  a  wire  making  an  apex  about  four 
inches  from  the  top,  from  which  a  small  wire  plumb  bob 
was  placed.  This  man  was  a  carpenter  and  knew 
nothing  of  geology,  but  afterward  I  learned  that  one  of 
his  clients  had  spent  some  $400,000  following  this 
"wiggle  stick."  . 

In  the  sensational  case  of  late  of  bankruptcy  in  the 
S.  E.  J.  Cox  and  the  General  Oil  Co.,  a  few  statements 
were  brought  out  in  reference  to  an  instrument  used  by 
Dr.  Griffith,  of  Houston,  in  locaiing  oil  structures.  The 
president  of  the  Humble  company  stated  that  Dr.  Griffith 
had  made  two  locations  for  them  in  the  Humble  field, 
and  thev  decided  to  drill  in  the  center.  They  struck  oil. 
Dr.  Griffith  claimed  that  they  drilled  a  crooked  hole. 
The  instrument  he  used  is  a  silver  tube  which  has 
handles  on  the  side.  It  is  claimed  for  this  instrument 
that  Dr.  Griffith  can  locate  water  sand,  oil  sand,  and  gas 
sand,  and  can  tell  the  different  formations  thousands  of 
feet  below  the  surface. 

A  friend  of  mine  stated  that  he  had  switched  the  vials 
used  and  the  instrument  worked  just  the  same. 

The  public  who  pay  for  the  use  of  such  intruments 
only  have  to  go  into  the  office  of  the  large  operating 
companies  and  see  the  nature  of  their  routine  and  labors 
in  working  out  the  different  structures  to  find  that  the 
geologist  who  gives  the  best  of  opinions  does  not  use 
any  of  the  instruments  mentioned.  I  will  admit  that  the 
Gulf  Coast  fields  with  a  salt  dome  present  a  very  com- 
plicated problem.  FRED.  F.  YOCKSTICK. 
Humble,  Tex. 


Voodooism  Applied  to  Mining 
From  time  to  time  in  Engineering  and  Mining 
Journal  I  have  read  with  great  interest  articles  on  the 
invention  of  the  so-called  "wiggle  stick."  My  expe- 
rience with  the  people  using  this  invention  came  about 
in  a  number  of  wavs.  While  in  charge  of  detail  work  m 
a  Kansas  field  in  the  summer  of  1916  I  was  by  chance 
residing  with  an  oil  operator  at  Paolo,  Kan.  This 
gentleman  had  seen  a  number  of  my  maps  and  inquired 
as  to  the  nature  of  our  work,  but  little  information 
could  be  obtained  from  us.  He  stated  to  me  one  day  that 
he  had  an  instrument  with  which  he  could  locate  oil. 
and  I  decided  that  this  was  an  opportunity  to  learn 
something— something  new  in  the  location  of  structures. 
This  instrument  consisted  of  a  piece  of  clothes-line  wire 
made  in  the  form  of  a  U  and  held  in  the  hands,  and  as 
he  would  walk  over  the  ground,  when  the  desired  oil 


Standardization  of  Stamp  Shoes 
We  have  noticed  with  a  great  deal  of  interest  from 
time  to  time  articles  in  Engineering  and  Mining  Jour- 
nal in  regard  to  standardization  of  mining  equipment. 
Mining  companies  operating  stamp  mills  could  easily 
and  at  a  small  expense  standardize  on  stamp  shoes. 
We  have  found  that  there  are  innumerable  sizes  of 
stamp  shoes,  though  there  really  should  not  be  more 
than  four  or  five  sizes.  The  principal  differences  in 
dimensions  on  shoes  are  in  the  neck  or  stem.  These 
dift'erences  are  only  .slight  and  immaterial,  and  the 
only  thing  necessary  to  meet  a  standard  dimension 
would  be  to  change  the  shape  of  the  hole  in  the  boss 
head  on  the  shoe  end.  This  could  be  done  the  first  time 
that  new  boss  heads  were  purchased,  and  there  woull 
be  no  additional  cost  to  the  mining  men  for  this  change. 

The  standard  stamp  shoe  would  work  to  the  decided 
advantage  of  Pacific  Coast  mines,  inasmuch  as  it  would 
be  practicable  for  manufacturers  or  supply  hou.ses  to 
bring  these  shoes  to  the  Pacific  Coast  via  water  througn 
the  Panama  Canal  in  carload  lots,  and  thus  greatly 
reduce  freight  rates. 

We  believe  that  the  stamp-mill  operators  should  look 
into  this  matter  and  consider  the  advisability  of  adopt- 
ing standards.  HiCKOK  AND  HiCKOK, 

San  Francisco,  Cal.  G.  F.  Hickok. 
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,  PYXE  SHAFT  (5F  THB  WOODWARD  IRON  CO.,  WOODWARD.  AI-A. 


Sinking  and  Concreting  of  Pyne  and  Songo  Shafts 

Operations  at  Two  Properties  in  the  Birmingham  District  Which  Involved 
Somewhat  Similar  Problems,  Although  Different  Methods  Were  Used  in  the 
Lowering  and  Delivery  of  Concrete  to  the  Forms    -General  Costs  and  Progress 

By  J.  H.  Stovel* 

W'litlfii  fur     Kn(linf(  r\ny  and  Mininij  Joitrntii 


THE  PYNE  SHAFT  of  the  Woodward  Iron  Co., 
of  Woodward,  Ala.,  situated  in  Shades  Valley, 
about  three  and  one-half  miles  south  of  Bessemer, 
was  the  first  vertical  shaft  of  any  considerable  depth 
sunk  for  iron  ore  in  the  Birmingham  district.  The 
foot  wall  of  the  ore  bed  was  1,214  ft.  below  the  collar 
of  the  shaft,  which  was  lined  with  .steel  timbers  and 
concrete  throughout.  The  Songo  shaft,  also  of  the 
Wrwdward  Iron  Co.,  wa.s  sunk  vertically  to  connect  with 
the  Songo  slope  at  a  considerable  distance  from  the 
mouth  of  the  slope.  This  shaft  also  had  steel  timbers 
and  concrete  lining.  The  sinking  and  the  concreting 
of  the«e  shafts  were  done  under  contract  by  the  E.  J. 
Longyear  Co.,  of  Minneapolis,  Minn. 

Bolted  Steel  TiMBfmiNC  in  Shaft 

The  Pyne  shaft  is  rectangular  in  section,  13  ft.  1  in. 
X  21  ft.  1  in.  outside  dimensions,  and  has  six  compart- 
mentH — two  skipways,  two  cageways,  one  ladderway, 
and  one  pipcway.  The  steel  sets  were  placed  at  (>-fl. 
ccnlcrs,  O-iii.  M-bcams,  2.'5..">  lb.  lo  I  he  foot,  Ix-ing  used 
for  wall  plates,  end  plates,  and  divid(M-s,  and  ;{-in.  x 
4-in.  ang'es  being  used  to  connect  the  sc^ls.  The  dif- 
ferent mombers  of  the  set  were  boiled  together  in  the 
Hhaft.  Twelve-inch  I-bcamH  were  used  for  bearers  and 
were  put  in  at  about  lOO-ft.  intervals,  but  in  one  in- 
stance, owing  to  soft  caving  ground,  180  ft.  separated 
two  bearer  sets.  The  end  plalfM  an<l  wall  plates  were 
set  with  the  flanKes  in  the  vertical  plane,  and  the 
shaft  was  lagged,  em  shown  in  Fig.  I,  with  2-in.  planks. 

•.MInldK  ">i|MTlnli'iii|'til,  V.    .1    l.<inKV<'iir  f'u 


During  the  construction  of  the  concrete  collar  and 
of  the  headframe,  a  3-in.  diamond-drill  hole  was  sunk 
400  ft.  in  the  center  of  the  shaft  section,  and  this  hole 
discharged  a  full  bore  of  water  under  a  small  head. 
To  grout  the  water-bearing  area,  1,006  sacks  of  cement, 
mixed  with  water  in  as  thick  a  mixture  as  a  Cameron 
pump  would  handle,  were  pumped  down  the  hole  in 
twelve  hours  without  the  pressui-e  gages  at  the  pumps 
showing  any  perceptible  rise  in  the  pressure.  Not  more 
than  twenty  gallons  per  minute  was  handled  from  the 
shaft  at  any  time,  so  it  is  evident  that  the  grouting 
stopped  considerable  water. 

Ingersoll-Kand,  B.  C.  H.  No.  l.SO  .lackhaniers  were 
used  for  the  shale  and  sandstoTie  formations,  which 
comprised  80  per  cent  of  the  measures  sunk  through, 
and  the  Denver  Rock  Drill  No.  (JO  demounted  "Dread- 
naught"  drills  were  used  in  the  harder  chert  forma- 
tions. The  hose-header,  comprised  of  a  3-ft.  length  of 
4-in.  pipe,  bored  and  tapped  for  I'-in.  hose  connections, 
was  connected  to  the  air  line  by  a  .'J-in.  air  hose  and 
always  hung  within  convenient  reach  of  the  men  drill- 
ing. The  'I'-in.  drill  ho.ses  were  always  left  attached 
to  the  header,  and  when  drilling  was  finished  the  ;i-in. 
air  hose  was  disconnectnl  from  the  air  line,  and  the 
header,  with  all  the  hose  attached,  was  hoisted  to  the 
surface.  After  each  round,  all  the  drills  were  sent  to 
the  shop  for  oiling  and  repairing.  Drill  repairs  cost 
$1.14  per  foot  of  shaft,  a  considerable  portion  of  this 
being  due  to  the  use  of  the  .lackhamers  on  the  hard 
chert   formations  before  the  larger  drills  were  available. 

Timbering    was    done    from    a    stage,   containing    trap 
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doors  for  each  hoisting  compartment,  which  was  hunsr, 
by  means  of  steel  cables,  fron,  the  last  set  placed.  Fhe 
shaft  crew  worked  with  the  timl,erman  during  the  plac- 
ing, lining,  and  lagging  of  the  set,  this  work  being  done 
usually  in  a  little  under  two  hours.  The  shaft  crew 
then  resumed  work  on  the  bottom,  and  the  guides,  lad- 
ders and  other  complementary  construction  were  com- 
pleted bv  the  timbermen,  the  trap  doors  of  the  stage, 
under  the  compartment  in  which  they  were  working, 
always  being  closed. 

The  number  of  holes  drilled  per  round  varied  from 
twenty-four  to  forty-two,  the  wide  range  being  due  to 
the  different  nature  of  the  formations  encountered.  A 
V-cut  along  the  longer  axis  of  the  shaft  was  used,  and 
this  was  blasted  and  partly  mucked  before  the  benches 
were  blasted.  Du  Pont  40  per  cent  gelatin  powder  was 
used  and  this  was  detonated  by  instantaneous  and  first- 
and  second-delay  electric  exploders.  A  220-v..  d.c.  cir- 
cuit was  used  to  fire  the  holes,  and  the  usual  safety 
precautions  were  taken  in  connection  with  the  firing 
switch  Cost  of  explosives,  including  exploders,  lead 
wire,  and  connecting  wire,  were  $8.60  per  foot  of  shaft. 
The  surface  equipment  consisted  of  three  125-hp. 
boilers,  equipped  with  grates  for  burning  coke  braize; 
two  1,000-cu.ft.  air  compressors,  three  hoists,  a  15-kw\ 
steam-driven  generator,  and  a  well-equipped  blacksmith 
and  machine  shop,  in  which  place  all  the  steel  for  the 
shaft  was  fabricated.  Two  out  of  the  three  hoists  were 
always  available  for  mucking,  and  the  third  one  was 
used  by  the  timbermen,  pumpmen,  and  other  employees. 
The  buckets  used  would  hold  a  one-ton  net  load. 

Ten  miners  were  employed,  on  an  average,  on  each 
shift  the  time  distribution  over  the  entire  shaft  being 
as  follows:  Drilling,  16.8  per  cent;  blasting,  5.3  per 
cent;  blowing  smoke.  5.9  per  cent;  mucking,  43  per 
cent;  timbering,  25.3  per  cent,  and  delays,  3.7  Per  cent 
The  average  drilling  per  machine  per  hour  was  5.3  tu 
and  the  average  mucking  per  man  per  hour  was  O.SJ 
tons.  Sinking  from  the  headframe  was  started  on 
Aug  11  1918,  and  the  ore  was  struck  at  a  depth  ot 
1  214  ft  'on  May  13,  1919.  The  highest  progress  in  any 
one  month  was  180  ft.  and  the  lowest  was  100  ft. 
Preliminary  Preparations  for  Concrete  Work 

Elaborate 
Some  of  the  formations  passed  through  in  the  shaft 
showed  need  of  support  other  than  the  shaft  timbers, 
and  it  was  decided  to  line  the  entire  shaft,  ore  pocket, 
and  station  with  concrete.  The  quantity  involved,  be- 
tween four  and  five  thousand  yards  of  concrete,  was 
sufficient  to  justify  considerable  preliminary  expense 
on  equipment  for  handling  concrete  materials.  ihe 
installing  of  this  equipment  and  the  general  prepara- 
tion work  for  the  concreting  operations  were  carried 
on  during  the  time  the  pocket  was  being  excavated 

A  trestle,  suificiently  strong  to  support  a  railway 
locomotive,  was  built  as  close  to  the  shaft  as  the  head- 
frame  brace  legs  would  permit.  The  approach  to  this 
trestle  was  about  500  ft.  long,  with  approximately  a 
2'.  per  cent  grade,  and  the  end  of  the  trestle  nearest 
the  headframe  was  level  for  the  last  120  ft.  Two 
double  hopper-bottomed  bins,  each  of  two-railway-car 
capacity,  were  so  built  under  the  trestle  that  a  minimum 
tram  could  be  obtained  to  the  mixer.  Tracks  were 
laid  to  the  chute  doors  under  these  bins,  and  small 
end-dump  cars,  of  a  size  holding  the  exact  amount  of 
sand  or  slag  needed  for  the  mix,  were  used  to  tram 
these   materials   from   the   bins   to   the   hopper   of   the 


mixer.  The  concrete  mixer  was  placed  opposite  the 
ladderway  of  the  shaft,  its  loading  hopper  being  de- 
pressed in  a  pit  below  the  level  of  the  tramming  tracks, 
which  permitted  the  tram  cars  to  be  dumped  directly 
into  this  hopper.  A  small  shed,  capable  of  holding  from 
200  to  300  sacks  of  cement,  was  built  on  one  side  of 
the  mixer  hopper,  and  the  cement  handler,  working  in 
this  shed,  dumped  the  necessary  amount  of  cement 
directly  into  the  hopper.  About  fifty  feet  away,  and 
on  the  spur  track  of  the  mine,  a  cement  storage  house, 
of  two-car  capacity,  was  built.  Cement  was  trammed, 
either  from  this  storage  house  or  from  the  cars,  to  the 
cement  shed. 

Concrete  Lowered  in  Sinking  Buckets 
As  the  coarse  aggregate  furnished  was  unscreened 
slag,  dug  from  a  slag  pile  by  a  steam  shovel,  it  natu- 
rally contained  a  quantity  of  larger  material  than  could 
be  handled.  Much  of  this  was  eliminated  by  the  tram- 
mers and  some  by  a  bar  grizzly,  with  3-in.  openings, 
placed  under  the  discharge  of  the  mixer.     Even  then 


FU5.  1.    lining  and  timbering  in  shaft 


too  much  coarse  material  was  left  to  permit  of  drop- 
ping this  through  any  pipe  of  reasonable  size  without 
fear  of  blocking  the  pipe.  This  necessitated  lowering 
the  concrete  in  the  buckets  which  had  been  used  for 
sinking,  these  being  40  in.  in  diameter,  39  in.  high, 
and  having  a  flat  bottom.  An  8-in.  x  8-in.  hole  was 
cut  in  the  bottom  of  the  bucket,  and  a  discharge  gate 
riveted  on  the  bucket  around  this  hole,  the  inside  of  the 
bucket  being  hoppered,  funnel  shape,  to  assist  in  the 
discharge  of  the  concrete.  The  mixer  discharged  over 
the  grizzly  into  a  pipe  leading  through  the  concrete 
co'lar  to  a  bin  capable  of  holding  a  little  more  than 
one  mix.  This  bin  was  built  in  the  ladderway  of  the 
shaft  and  had  a  discharge  gate  on  it  similar  to  the 
ones  used  on  the  buckets.  A  stage  was  built  below  it, 
and  from  this  stage  one  man  could  direct  the  con- 
crete to  any  one  of  the  three  buckets  used. 

The  lowering  of  the  concrete  in  buckets  involved 
considerable  strain  on  the  hoist  brakes,  and  these  were 
equipped  with  asbestos  brake  blocks.  These  blocks 
were  practically  worn  out  at  the  completion  of  the  job 
but  it  is  safe  to  say  that  ordinary  wooden  blocks  would 
not  have  lasted  a  single  shift.  Fig.  2  shows  the  layout 
of  the  surface  arrangements  and  also  the  three  com- 
partments of  the  shaft  through  which  the  concrete  was 
lowered  in  buckets. 

Wet  Timbers  Make  Tight  Joints  Difficult 
The  timbering  in  the  station  and  ore  pocket  was  also 
made  up  of  6-in.  H-beams,  of  the  same  section  as  used 
in  the  shaft,  with  the  exception  of  the  roof  menibers 
in  the  station,  which  were  12-in.  I-beams.  As  shown 
in  Fig.  1.  the  inside  of  the  concrete  lining  of  the 
shaft  was  practically  flush  with  the  out-side  of  he 
steel  timbers  used,  but   in  the  pocket  and  station  the 
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concrete  lining  was  flush  with  the  inside  of  the  steel 
timbers.  By  boring  the  necessary  holes  in  the  flanges 
of  the  timbers  before  they  were  put  in  place,  it  was  a 
simple  matter  later  on  to  place  the  concrete  forms  as 
shown  in  Fig.  3.  In  the  roof  of  the  station  and  in  the 
hanging  wall  of  the  pocket  3-in.  plank  was  used  for 
forms,  and  2-in.  plank  was  used  for  the  remainder  of 
the  work.  In  the  shaft,  the  2-in.  plank  which  was 
used  for  lagging  while  sinking  was  also  used  as  forms 
for  the  concrete. 

The  forms  for  the  pocket  and  station  were  put  in 
as  the  work  progressed,  and  it  was  a  simple  matter 
to  make  the  joint  tight.     Most  of  the  lagging  in  the 


FIG.  2.     SURFACE  ARRANGEMENT  FOR  HANDLING 
CONCRETE  MATERI.-VI.S,  PYNE  SH.VFT 


shaft,  which  had  become  water  soaked,  had  to  be  taken 
out,  to  clean  out  behind  it  before  pouring  concrete, 
and  in  putting  back  this  wet  plank  it  was  found  diffi- 
cult to  make  tight  joints.  A  great  deal  of  care  was 
taken  in  caulking  the  joints,  but,  despite  this,  con- 
siderable sludge  escaped  to  the  bottom  of  the  shaft, 
where  it  remained  in  a  semi-liquid  condition  and  after- 
ward proved  difficult  to  muck  out. 

Slowest  Progress  Made  Below  Station 

The  cage  compartments  did  not  extend  below  the  sta- 
tion, and,  consequently,  only  two  buckets  could  be  used 
to  lower  concrete  below  that  point.  The  maximum  hoist 
was  also  at  this  point,  so  that  the  slowest  progress, 
in  yards  of  concrete  placed  per  day,  was  made  on  the 
work  done  below  the  station.  This  part  of  the  con- 
creting was  also  complicated  by  the  placing  of  heavy 
castings  in  the  htottom  of  the  pocket.  By  taking  advan- 
tage of  the  height  possible  in  the  shaft,  all  the  concrete 
placed  in  the  pocket  (lowed  directly  from  the  bucket  into 
place  without  extra  handling.  Eliminating  the  Cii'st 
day,  on  which  only  a  short  test  run  was  made,  con- 
crete was  poured  on  twenty  days  in  October,  and  a 
total  of  800  cu.yd.,  or  40  yd.  per  day,  was  placed  in  tin- 
shaft  and  ore  pocket  below  the  1,214-ft.  station.  This 
practically  completed  the  work  below  the  station.  Dur- 
ing November,  1010,  the  average  pour  per  day  was  V2 
cu.yd.,  it  being  possible  to  work  three  Ituckcts  above 
the  level.  In  December,  concrete  was  poured  twenty- 
one  dayH  for  an  average  of  55  yd.  per  day.  In  January, 
1920,  the  actual  shaft  concreting  was  completed,  con- 
crete being  poured  for  nineteen  days  at  an  av(  rage 
daily  rate  of  66  yd.  per  day.  The  increa.se  in  yardage 
poured  per  day  was  due  partly  to  the  decreasing  dis- 
tance the  concrete  had  to  be  lowered  and  partly  to  the 
inrreasing  expertnes.H  of  the  crew  in  its  various  duti'-s. 
At  thi-  outset  of  the  work  the  mixer  was  waiting  for 
the  buckets,  but  the  opfK)sitc  condition  prevailed  lowurd 
the  finish.  The  mixer  was  Hteam-driven  and  I  hi-  Imiih 
mixed  in  it  wa«  two-fifths  of  a  cubic  yard. 


In  the  concreting  of  the  ore  pocket,  such  stages 
as  were  needed  for  the  men  to  work  on  were  built 
as  the  work  progressed.  In  the  shaft,  a  stage,  built 
with  runners  so  that  it  would  travel  freely  up  and 
down  on  the  guides,  was  provided  for  each  compart- 
ment. These  could  be  attached,  for  moving,  to  the 
buckets  by  means  of  cables  with  long  hooks  on  their 
free  ends.  They  were  a!so  so  arranged  that  they  could 
be  detached  from  the  buckets  and  be  left  resting 
securely  on  any  set  of  timbers.  The  stage  in  the 
compartment  for  which  there  was  no  hoist  was  moved 
by  means  of  a  rope  from  the  bucket  in  the  compartment 
next  to  it.  These  stages,  of  course,  were  used  by  the 
men  only  when  they  were  resting  on  the  timbers  and 
were  not  intended  for  travel. 

Two  Shifts  Follow  Regular  Program 

The  cycle  of  operations  in  the  concreting  of  the  shaft 
was  as  follows:  The  night  shift,  comprising  a  fore- 
man and  four  shaft  miners,  would  work  on  the  stages 
and  take  out  such  lagging  as  was  necessary  to  clean 
out  behind  the  lagging.  Except  for  about  180  ft.  of 
loose  caving  ground,  there  was  not  a  gi-eat  deal  of  rock 
to  handle.  The  planks  taken  out  were  put  back  in 
place  without  wedging,  and  the  set  next  above  was  then 
cleaned  out,  and  so  on.  Excepting  for  the  bad  ground 
referred  to,  this  crew  would  clean  up  from  three  to  five 
sets  per  shift.  Just  before  going  off  shift,  the  men 
would  move  their  stages  down  and  plank  up  the  set 
next  above  the  one  in  which  the  last  concrete  had  been 
poured,  and  would  caulk  it  up  in  shape  for  pouring  con- 
crete. 

The  day  shift  comprised  a  foreman,  a  shaft  linesman, 
one  shaft  miner,  and  four  other  men,  who  ranked  as 
helpers.  The  linesman  kept  lines  down  the  corners  of 
the  shaft  and  watched  to  see  that  the  alignment  of  the 
shaft  did  not  shift.  The  shaft  man  watched  the  lagging 
for  leaks  and  caulked  them  when  they  appeared,  while 
the  other  four  men  saw  to  the  discharge  of  the  buckets, 
the  tamping  of  the  concrete  into  place,  and  other  minor 
details  of  the  work.  As  soon  as  this  crew  went  down 
in  the  morning,  those  comprising  it  took  out  planks  in 


'-  ~4"X6''Hmb*ra 
I-IG.    :t.      TIMHIOKING    IN    STATION    AND    OUI':    I'OCKKT 

the  set  next  above  the  one  wliich  the  night  shift  had 
prepared  for  concreting,  making  two  openings  for  the 
discharge  of  each  bucket,  these  six  openings  l)ein« 
equally  spaced  around  the  shaft. 

When  a  bucket  reached  the  point  of  delivery,  two  men 
attached  a  heavy  trough,  liy  means  of  small  chains,  to 
hooks  placed  on  the  sides  of  the  discharge  gate  of  the 
bucket,  the  other  end  of  the  trough  l)eing  placed  in  one 
of  the  openings  in  the  lagging.  A  lliird  man  always 
worked  at  the  top  of  the  bucket  to  assist  in  its  dis- 
charge if,  as  fr«(|uently  happened,  the  coarse  slag 
choked  the  discharge  opening.  As  soon  as  the  space 
behind  a  set  had  been  filed  with  conciete.  all  of  the 
crew  worked  at  i)lanking  up  the  hoU  s  through  which 
they  had  been  pouring  and  then  caulked  the  obvious 
leaks  before  they  hoisted  their  stages  and  started  pour- 
ing concrete  uguin.     The  normal  run  wuh  from  two  to 
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three  sets  per  day,  the  highest  run  being  five  sets,  or 
30  ft.  of   shaft. 

The  mix  used  was  1  :  2i  :  5  of  tement,  sand,  and  slag. 
When  coarse  slag  predominated,  the  slag  was  cut  down 
and  the  sand  increased,  to  get  a  mixture  that  would 
flow.  There  is  always  a  decided  tendency  of  the  coarse 
slag  to  build  up  at  the  point  of  delivery ;  and  where,  as 
in  these  operations,  it  is  almost  impossible  to  tamp 
the  concrete,  unscreened  slag  is  unsuited  for  the  work. 
While  working  at  the  lower  depths  the  concrete  showed 
a  decided  settlement  in  the  time  it  was  being  lowered 
in  the  bucket,  which  was  probably  due  largely  to  the 
vibrations  of  the  bucket.  When  the  bucket  reached  the 
bottom  there  would  be  a  half-inch  film  of  water  on  top 
of  the  concrete,  and  the  concrete  in  the  bottom  of  the 
bucket  would  be  fairly  stiff  and  would  not  discharge 
freely.  As  the  work  progressed  upward,  this  mechan- 
ical settling  became  less  and  less,  and  from  the  600-ft. 
depth  up  no  further  trouble  from  this  source  was  ex- 
perienced. In  the  pocket  and  station  considerable  rein- 
forcing was  placed  in  the  concrete,  but  no  reinforcing 
was  used  in  the  shaft  section. 

Irregular  Deliveries  Cause  Handicaps 
The  surface  arrangements  worked  out  satisfactoril:'. 
except  that,  owing  to  transportation  conditions,  deliv- 
eries of  materials  were  spasmodic,  and  at  time=;  boHi 
sand  and  slag  had  to  be  dumped  beneath  the  open  parts 
of  the  trestle  to  release  the  railroad  cars.  This  mate- 
rial had  to  be  shoveled  into  tram  cars  later,  which 
entailed  extra  expense.  The  normal  day-shift  surface 
crew  was  as  follows:  One  foreman,  one  mixer  oper- 
ator, one  bucket  loader,  one  cement  handler,  one  cement 
trammer,  four  sand  and  slag  trammers,  three  hoistmen, 
one  compressor-man,  and  one  fireman  and  ashman.  The 
tramming  crew  was  increased  when  it  was  necessary 
to  shovel  up  the  sand  and  slag  which  had  been  dumped 
under  the  trestle.  A  night  crew  had  to  be  kept  in 
the  engine  room  and  boiler  house,  as  the  pumping  was 
done  on  that  shift.  The  superintendent  in  charge,  as 
well  as  the  Woodward  Iron  Co.'s  bookkeeper  and  that 
company's  warehouseman,  were  charged  directly  to  the 
concreting.  The  cost  of  the  concreting  included  all  con- 
creting charges,  as  well  as  power,  and  labor  for 
pumping  and  hoisting.  The  actual  costs,  not  including 
contractors'  compensation,  were  $14.01  per  cu.yd.  of 
concrete  placed,  the  labor  costs  being  48  per  cent  of  this 
total. 

SoNGo  Slope  Worked  Without  Interfering 
With  Concreting 

The  Songo  shaft  is  10  ft.  4  in.  x  7  ft.  outside  dimen- 
sions, 384  ft.  deep,  and  provided  with  the  same  style 
of  timbering  as  that  used  in  the  Pyne  shaft.  As 
this  shaft  connected  with  old  mine  workings,  a  6-in. 
churn-drill  hole  was  sunk  through  the  center  of  the 
shaft  section  to  eliminate  pumping.  Where  the  shaft 
penetrated  the  old  workings  one  side  of  the  shaft  was 
parallel  to  and  abutted  one  side  of  the  operating  slope. 
This  .slope,  at  the  time  the  work  was  being  carried  on, 
was  being  operated  two  shifts  daily,  and  the  station 
at  the  slope,  as  well  as  the  ore  pocket  which  lay  directly 
under  the  slope,  had  to  be  excavated  without  interfer- 
ing with  operations.  This  fact  necessarily  slowed  up 
the  work,  but  the  excavation  and  the  subsequent  con- 
creting were  carried  on  without  appreciable  interfer- 
ence with  the  slope. 

As  this  shaft  was  comparatively  shallow,  and  as 
the   pocket    and    station    were   not    lai-ge,    the    yardage 


of  concrete  to  be  placed  did  not  justify  much  prelim- 
inary expense.  Sand  and  slag  were  dumped  on  a  track, 
which  passed  about  twelve  feet  from  the  .shaft  collar, 
and  were  shoveled  into  cars  and  trammed  to  the  mixer 
hopper.  The  cement  was  wheeled  to  the  mixer  from  a 
small  shed  near  the  track.  In  this  case,  slag,  which 
had  been  passed  through  a  I'-in.  round  mesh  screen, 
was  furnished,  and  the  concrete  was  dropped  through 
a  4-in.  pipe  into  place.  This  pipe  was  put  together 
with  flanges,  no  gaskets  being  used.  At  the  bottom 
of  the  last  regular  length  of  this  pipe,  a  4-ft.  length 
of  the  same  pipe  projected  into  a  5-in.,  45-deg.  Y- 
fitting,  and  was  so  connected  that  the  Y-fitting  could  be 
turned  in  any  direction.  The  bottom  of  the  Y-fitting 
was  plugged,  and  the  concrete  discharged  through  the 
45-deg.  branch  opening.  From  this  opening,  the  con- 
crete was  conveyed  into  place  by  sectional  spouting, 
similar  to  the  kind  commonly  used  in  wheat  elevators. 
Each  2-ft.  section  of  this  spouting  was  connected  to 
the  next  section  above  by  light  chains,  and  any  num- 
ber of  sections  could  be  readily  disconnected,  as  the 
work  required.     This  spouting  was  made  up  as  required. 


SL.\G   .\ND   S,.V.\U   BINS    USED   IN   CONCRETING 
TYNE    SHAFT 


of  18-gage  sheet  iron,  and,  despite  the  rough  usage 
it  received  in  the  shaft,  was  fit  for  further  service  after 
handling  upward  of  1,200  yd.  of  concrete. 

Pipe  Delivery  of  Concrete  Secures  Lower  Costs 

The  advantages  of  lowering  in  a  pipe  instead  of  by 
bucket  are  fairly  obvious.  Concrete  could  be  poured 
as  fast  as  the  mixer  could  mix  it.  Careful  observation 
failed  to  note  any  segregation,  the  concrete  discharging 
from  the  spouting  apparently  in  the  same  proportions 
as  it  left  the  mixer.  Considering  the  entire  work,  the 
time  lost  by  blocking  of  the  pipe  was  a  negligible  fac- 
tor. The  same  mixture  was  used  as  at  the  Pyne  shaft, 
but  the  use  of  the  screened  slag  made  the  mixture  flow 
more  freely,  and  there  was  no  building  up  of  the  slag 
at  the  point  of  delivery. 

The  concrete,  when  stripped,  showed  an  even  surface 
throughout.  The  resulting  costs  in  the  shaft,  where 
the  work  was  not  complicated  by  interference  of  the 
operating  slope,  were  approximately  $3  per  cu.yd.  lower 
than  at  the  Pyne  shaft.  This  does  not  apply  to  the 
upper  80  ft.  of  the  shaft,  as  this  had  been  sunk  through 
clay,  and  the  cost  of  preparing  a  set  for  concrete  was 
greater  than  the  cost  of  concreting. 

Captain  James  Davey,  of  Negaunee,  Mich.,  was  in 
charge  of  the  sinking  and  excavation  work  at  both 
shafts,  and  F.  O.  Carter,  of  Marquette,  Mich.,  directed 
the  concreting  operations. 
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The  Similkameen  District  of  British  Columbia 

Mineral  Resources  Matched  by  Potential  Agricultural  Wealth — 
Water  Supply  Inexhaustible  Gold,  Copper,  Silver,  and  Coal  in 
Commercial  Deposits  Hedley  Gold  and  Canada  Copper  Principal 
Properties     Platinum  and  Microscopic  Diamonds  Known  To  Exist 

By  C.  M.  Campbell 

WiittiTi   f(ir  Enpinrering  and  Miuiun  Jinirnii] 


THE  SIMILKAMEEN  RIVKR  rises  in  British 
Columbia  near  the  International  Boundary  at  a 
point  120  miles  east  of  Vancouver.  It  flows 
directly  north  to  Princeton,  where  it  is  joined  by  the 
waters  of  the  Tulameen  River,  and  then  flows  south- 
fast,  entering  the  Okanagan  River  at  Oroville,  Wash. 
The  district  drained  by  it  has  been  an  important  pros- 
pecting area  for  years.  From  the  early  60's  until 
recently  it  produced  con.siderable  placer  gold  and 
platinum.  The  Nickel  Plate  mine,  at  Hedley,  was  for 
many  years,  until  the  development  of  the  properties  in 
northern  Ontario,  the  leading  gold  mine  in  Canada,  and 
recently  the  (.'anada  Copper  property,  near  Princeton, 
appeared  in  the  .Hhi()ping  list.  This  district  also 
containH,  at  Princeton  and  Coalmont,  two  rmall  but 
valuable  coal  banins.  The  timber  resources  are  con- 
.siderable, and  eventually  its  fruit  and  ranching  lands 
alone  will  attract  and  .support  a  considerable  population. 
The  area  is  served  by  the  Great  Northern  Ry.,  which 
runs  from  Princeton  to  Oroville  and  then  r)n  to  Spokane 
by  the  Keltic  Valley  Ry.,  operated  by  the  Canadian 
PHciCic,  with  a  through  train  to  Vancouvir.  A  good 
auto  road  connects  all  the  principal  poir)ts,  and  trails 
through   the   hills   at  difTerent   places  are   numerous. 

Oroville,  just  south  of  the  boundary  line,  dates  its 
importance  from  I90K,  when  the  Creat  Northern  Ry. 
waH  built  into  that  i)la(c.  .Numerous  showings  and 
small  mines  are  found  around  Orfiville  and  the  neigh- 
boring towns  of  Nighthawk  and  l,oomis,  but  so  far 
operations  have  been  of  an  intermittent   nature. 


During  the  war  Oroville  was  the  center  of  an  epsoni- 
.salt  industry,  the  raw  mateiial  being  collected  from 
some  dry  lakes  in  the  Kruger  Mountain  district  near  by. 
A  gold  mine  north  of  the  town  has  been  worked  at  dif- 
ferent times,  and  just  north  of  the  boundary  line  are 
the  Dividend  and  Lake  Shore  mines,  which  have  shipped 
a  small  tonnage  of  gold  and  copper  ores,  mainly  of 
low  grade. 

There  are  several  gold  properties  near  Nighthawk, 
and  some  silver  properties,  of  which  the  Ruby  is  the 
most  important.  The  Pitlnian  Act  is  therefore  of  in- 
terest to  this  locality.  The  ('ojiper  World  Extension 
mine  is  also  tributary  to  Nighthawk.  Loomis  is  the 
location  of  the  notorious  Paltnoi-  Mountain  tunnel,  a 
project  of  the  90's  in  which  a  long  tunnel  was  driven 
and  a  huge  concentrator  crei'led  without  any  ore  in 
sight.  The  cessation  of  work  at  the  Boundary  smelters 
has  been  a  serious  matlei'  for  those  mines  that  ship 
ores  of  medium  grade  in  small  amounts,  as  there  is 
not  sudicient  tonnage  to  warrant  a  local  plant  and 
freights    to    more   distant    smelters    are    pi'oliibitive. 

The  most  valuable  r'alural  resource  of  this  section 
is,  however,  an  inexhaiist  ilile  water  supply,  which  is 
used  for  power  and  irrigation  in  the  valley.  The  result 
is  that  Oroville  is  not  dependent  on  the  transitory  im- 
portance of  a  mining  industry,  liul  can  count  on  regular 
annual   returns  fi-om  agricultural   resources. 

Between  the  Boundary  and  Hed!ey,  a  distance  of 
thirty-four  miles,  the  mining  industry  is  not  irnpor 
tant.      The    Horn   Silver    mine,    near   Similkameen    sta 
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tion,  is  the  only  regular  shipper,  and  its  output  is  small, 
about  1,000  tons  of  40-oz.  silver  ore  per  year.  The 
citizens  of  Keremeos,  like  those  of  Oroville,  ai-e  con- 
centrating their  attention  on  irrigation.  Finer  peaches 
and  tomatoes  than  those  grown  in  this  district  are  not 
produced  anywhere.  There  is  also  much  additional  fruit 
land  below  Keremeos,  with  smal'.er  areas  above  as  far 
as  Hedley.    Beyond  Hedley  fruit  does  not  do  so  well. 

Just  above  Keremeos  are  large  talus  piles,  which 
extend  for  a  couple  of  miles  along  the  northern  side  of 
the  river.     These  were  noted  bv   Dawson  in   1877  and 


referred  to  as  follows:  "The  rocks  of  the  mountain 
are  everywhere  traversed  in  all  directions  by  innumer- 
able jointage  planes.  Exposed  faces  are  thus  easily 
crumbled  down,  and  under  the  influence  of  weather  con- 
tribute annually  to  the  great  slopes  of  broken  rock,  or 
screes,  by  which  the  valley  is  here  fringed." 

At  the  junction  of  the  Similkameen  and  Twenty  Mile 
Creek,  at  an  elevation  of  1.700  ft.,  are  the  town  of  Hed- 
ley and  the  Nickel  Plate  mill.  Fifteen  thousand  feet 
distant  by  tram,  but  at  an  elevation  of  5,700  ft.,  is  the 
Nickel  Plate  mine.  The  ore  from  this  mine  is  brought 
by  a  narrow-gage  electric  railway  to  the  tipple,  which 
is  on  the  mountain  directly  above  the  mill,  and  from 
there  to  the  mill  by  a  gravity  tram.  The  vertical 
distance  covered  by  this  tram  is  3,600  ft.  in  about 
8,000  ft.,  and  it  is  therefore  one  of  the  landmarks  of 
the  district.  There  are  few  transportation  depart- 
ments of  mining  companies  that  can  offer  a  more 
spectacular  trip  than  a  ride  on  this  tram. 

The  development  of  the  Nickel  Plate  mine  is  due  to 
the  initiative  of  the  late  M.  K.  Rodgers,  to  whom  also 
can  be  given  the  credit  for  the  early  development  of 
the  Hidden  Creek  mine,  at  Anyox.  Work  was  first 
started  on  the  Nickel  Plate  mine  in  January,  1899,  and 
the  first  ore  was  milled  in   1904. 

The  orebody  is  made  up  mainly  of  garnet,  calcite,  and 
epidote,  with  arsenopyrite  as  the  chief  ore  mineral.  It 
is  of  the  contact  metamorphic  type,  lying  between  a 
gabbro  intrusive  and  the  altered  limestones.  The  ore 
deposit  is  unique  inasmuch  as  ar.senopyrite  has  not  be- 
fore been  found  in  contact  deposits.  Its  dip  of  25 
deg.  to  40  deg.  is  also  much  flatter  than  usual.  In 
1917  the  reserves  were  stated  as  423,552  tons  averaging 
$10.39  per  ton. 

The  mill  has  forty  stamps,  with  a  capacity  of  over 
200  tons  per  day.  Until  1916  the  main  product  was 
concentrates,  which  were  shipped  to  Tacoma.  Since 
then  all  the  ore  has  been  cyanided  at  the  mill.  In 
recent  years  the  arsenic  has  been  recovered. 

To  date  about  850,000  tons,  valued  at  $10,000,000, 
or  about  $12  per  ton,  has  been  treated.  The  following 
report  for  1914  shows  the  results  for  a  typical  pre-war 
year:  Tonnage  treated,  78,494,  having  an  assay  value 
of  $10.80;  recovery,  94.09  per  cent  of  assay  value,  or 
$797,340.76;  expenditures,  $409,112.11;  profits,  $388,- 
228.65.  Pre-war  dividends  were  usually  at  the  rate  of 
$300,000  per  year,  or  25  per  cent  on  the  issued  capital. 
During  recent  years  profits  were  practically  wiped  out. 


VALLEY  OI'  SI\III.KA.Mi:i:x   RIVER  AT  RIGHT.      HEDLEY   ANO  VALLEY  OF  TWENTY-MILE  CREEK  AT  LEFT. 
MILL  AND  i;KAVITY  TRAMWAY  OF  HEDLEY  liol.D  MINIXlI   CO.   IN  LEFT  CENTER 
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owing  to  circumstances  under  which  gold  mines  worked, 
and  the  plant  was  closed  down  last  summer  pending 
improved  conditions.  It  is  thought  that  it  may  resume 
soon. 

From  Hedley  to  Princeton  the  country  is  picturesque, 
and,  although  there  are  numex'ous  prospects,  from  some 
of  which  shipments  have  been  made,  no  important  mine 
has  yet  been  developed. 

Princeton  is  known  in  the  old  records  as  Vermilion 
Forks,  from  a  highly  colored  cliff  situated  three  miles 
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UP  the  Tulameen  River.  At  Princeton  there  is  a 
marked  depression  in  the  surface  of  the  country,  the 
land  sloping  gradually  to  the  higher  adjacent  areas. 
A  coal  mine  is  situated  near  the  town,  and,  with  the 
recent  activity  in  ranching,  railway  building,  and  min- 
ing, Princeton  has  been  the  most  important  center  in 
the  entire  district. 

Thirteen    miles   south    of    Princeton,    by    railway,    is 
Copper  Mountain,  the  location  of  the  Sun.set  and  other 


MIM.   OF    f;ANAI>A    COI'i'KI!    i  OKfl  UtATK  )N      \r 
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rIaimH,  which  form  the  mininK  property  of  the  ('jiiukIh 
Copper  Corporation,  formerly  the  I'.rilish  Columbia 
Copper  Vo.  Since  lh(!  exhauHtion  of  the  Houndiiry  ore 
flepoHitX  tblH  i«  thi-  largPHt  roppor  property  in  the 
interior. 

The  Sunset  claim  was  locHtcd  in  1«8«  by  I{.  A.  Hrowri, 
trai)pf!r,  fur  buyer,  and  proHpcctor.  while  on  a  fiir- 
purchasinK  expedition.  Mr.  Hrown,  widely  known  «» 
"SupHet"  Brown  or  "Volcanic"  Brown,  from  the  namen 


of  the  striking  mineral  showings  which  he  has  located, 
still  lives  near  Grand  Forks,  on  his  Volcanic  claim, 
and  continues  one  of  the  most  optimistic  prospectors 
that  southern  British  Columbia  has  produced. 

The  Sunset  lay  idle  for  some  years,  and  finally,  about 
1900,  the  Sunset  Copper  Co.  was  formed  to  put  the 
property  on  a  producing  basis.  The  prospectus  of  this 
company  shows  that  it  had  a  shaft  down  190  ft.,  "all 
in  ore,"  and  that  the  dump  had  been  drawn  on  quite 
extensively  by  neighboring  operators  "when  they  were 
shy  of  good  specimens  on  their  own  locations."  The  cop- 
per minerals  were  bornite  and  chalcopyrite,  which  were 
"dissimulated"  evenly  throughout  the  mineral  zone.  A 
tonnage  of  7,125,000  was  announced,  said  to  average 
5  per  cent  copper.  Though  there  is  no  doubt  some 
of  the  ore  was  of  that  grade,  and  even  better,  and 
that  the  entire  tonnage  "should"  have  equaled  5  per 
cent,  the  facts  of  the  matter  are  that  it  didn't.  This 
circumstance,  together  with  the  facts  that  the  ore  was 
not  of  a  good  smelting  grade,  that  the  flotation  process 
was  unknown,  and  that  thei'e  was  no  railway  within 
100  miles,  was  responsible  for  the  property  remain- 
ing idle  another  decade. 

About    1910   the   I'ai  wav    reached    Princeton,    and    in 


TALIS    I'M.IOS    Ar.(l\i;    KIOItlO.M  lOi  IS,    l:     i' 

1912  the  B.  C.  Copper  Co.,  then  operating  the  Mother 
Lode  mine  and  the  Greenwood  smelter,  took  an  option 
on  the  property,  and  after  extensive  drilling  and  devel- 
opment elated  that  over  11,000,000  tons  of  ore  had 
been  l)locked  out,  and  that  this  did  not  exhaust  the 
possil)ilities  of  the  area.  This  ore  has  a  content  of  1.77 
per  cent  copper,  and  about  25c.  in  gold  and  silver.  The 
analysis  is  approximately  50  per  cent  silica,  (>  per  cent 
iron,  9  per  cent  lime,  1  per  cent  sulphur,  and  20  per 
(cnl   alumina. 

A  suitable  millsite  was  sclcdi'd  live  ami  (inc-liall  miles 
lioni  Princeton,  on  the  railway  route  to  the  mine,  and 
.1  r  range  men  ts  made  with  the  Kettle  Valley  Ky.  to  build 
a  spur.  The  West  Kootcnay  I'owor  Co.  also  agreed  to 
extend  its  power  line  nearly  [iH)  miles  finm  (Ji-eenwood 
to  the  mine.  Work  was  also  startid  on  the  erection  of 
a  suitable  mine  plant  and  town,  on  (he  building  of  a 
2,0()0-ton  mill  and  a  town  at  the  millsite,  which  was 
railed  Allenby,  ami  on  a  pumping  plant  (iOO  ft.  below, 
on  the  river.  Owing  lo  war  and  post-war  conditions 
delay  after  delay  occurred,  and,  as  evil  fortune  woidd 
have  it,  after  eight  years'  development  and  construc- 
tion, during  a  period  maiiilv  of  high  cost  of  tiialerialN 
and    high   copper   prices,    the   work    was  compleled    ;iml 
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the  mill  started  to  ship  concentrates  in  the  fall  of  last 
year,  just  as  copper  slumped  to  pre-war  prices.  The 
operations  wei-e,  however,  continued  for  several  weeks, 
showing  that  few  changes  would  be  required  from  a 
technical  point  of  view,  and  the  plant  closed  down  until 
the  arrival  of  more  normal  conditions. 

The  district  beyond  Princeton,  drained  by  the  Tul- 
ameen  River,  has  been  important  in  the  past  on 
account  of  the  gold  and  platinum  placers,  and,  mineral- 
ogically  at  least,  for  the  occurrence  of  diamonds. 
Copper  and  silver-lead  deposits  have  also  been  located 
and  developed  to  some  extent.  The  fact  that  the  coal 
mine  near  Coalmont  is  in  operation,  in  addition  to  the 
one  at  Princeton,  and  has  extensions  outlined  for  the 
future,  is  one  of  the  encouraging  features  of  the  dis- 
trict. 

Nearly  all  creeks  flowing  into  the  Tulameen  show 
gold  in  the  gravels,  and  the  value  of  the  output  to 
date  is  over  $750,000.  In  1886  there  were  over  2,000 
diggers  on  Granite  Creek.  The  known  placers  are  now 
all  exhausted. 

In  addition  to  the  gold,  some  of  the  creeks  have 
produced  platinum,  and  about  $50,000  worth  has  been 
recovered,  most  of  it  in  the  early  days  when  it  was 
of  little  value.  The  district  has  been  studied  care- 
fully, and  the  source  of  the  platinum  has  been  traced 
to  the  exposure  of  basic  rocks  indicated  on  the  map. 
This  rock  mass  consists  of  a  stock  containing  a  core 
of  peridotite  which  shows  a  gradual  transition,  usually 
within  100  ft.,  into  the  surrounding  pyroxenite. 
It  is  only  the  creeks  which  have  their  origin  in  this 
mass  that  produce  platinum.  The  platinum  grains 
found  also  include  inclusions  of  olivine,  chromite,  and 
pyroxene,  which  are  also  constituents  of  the  mass.  The 
mass  has  also  been  examined,  and,  where  altered  to 
serpentine  or  where  rich  in  chromite,  platinum  has 
been  found  in  roughened  scales  or  sponge-like  masses. 
It  would  therefore  appear  that  it  is  derived  from  these 
rocks  by  ordinaiy  processes  of  decomposition,  erosion, 
and  stream  concentration.  The  chromite  segregations 
so  far  found  are,  however,  small,  seldom  more  than 
a  few  inches  wide  by  a  few  feet  long,  so  that  the 
chances  of  finding  ore  in  commercial  quantity  are  slight. 

The  diamonds  found  to  date  have  been  of  micro- 
scopic size  and  are  also  a  constituent  of  the  chromite 
segregations.  It  is  possible  that,  owing  to  erosion, 
larger  diamonds  may  be  found  in  the  placers,  though 
so  far  none  have  been  discovered. 

Copper  ores  have  been  found  and  worked  at  Law's 
Camp,  at  the  headwaters  of  Bear  Creek,  and  near  Tul- 
ameen, and  segregations  occur  in  the  pyroxenite. 
Silver-lead  ores  occur  at  Summit  Camp.  No  outstand- 
ing deposits  of  these  metals  have  been  located  to  date, 
and  no  shipments  have  been  made. 

The  district  has  a  valuable  asset  in  the  coal  basins 
at  Princeton  and  near  Coalmont.  The  Princeton  coal 
is  a  high-grade  lignite  and  makes  a  good  domestic  coal. 
A  minimum  of  166,000,000  tons  of  workable  coal  has 
been  estimated.  It  is  being  worked  by  the  Princeton 
Coal  &  Land  Co.,  with  a  colliery  at  Princeton. 

The  Tulameen  area,  near  Coalmont,  contains  a  good 
grade  of  bituminous  coal  of  good  coking  quality  and  a 
minable  content  of  64,000,000  tons.  It  is  operated  by 
the  Coalmont  Collieries,  Ltd.,  in  which  Winnipeg  and 
Vancouver  interests  are  represented.  During  the  past 
season  this  company  installed  a  wire-rope  tramway 
from  the  mine  to  the  shipping  station  at  Coalmont 
and  is  now  shipping   250   tons   per  day,   which   is  all 


taken  by  the  railways.     Later  the  company  expects  to 
enter   the   Vancouver   market. 

The  Similkameen  district  was  explored  by  Dr.  G.  M. 
Dawson,  of  the  Canadian  Geological  Survey,  in  1877. 
His  reports  are  valuable  and  interesting,  but  have  been 
out  of  print  for  years.  Prof.  J.  F.  Kemp  has  also 
studied  the  occurrence  of  platinum  in  this  district  in 
detail,  and  Bulletin  193  of  the  U.  S.  Geological  Sur- 
vey constitutes  his  report.  This  is  also  out  of  print. 
Charles  Camsell,  now  Deputy  Minister  of  Mines  at 
Ottawa,  did  his  most  important  geological  work  in  this 


ON  THE  TRAIL  NEAR  TLLAMECX 

district,  and  his  reports  on  Hedley  (Memoir  No.  2)  and 
on  Tulameen   (Memoir  No.  26)   are  still  available. 

No  article  on  the  Similkameen  would  be  complete 
without  some  reference  to  Colonel  Robert  Stevenson, 
pioneer  of  California,  Cariboo,  Similkameen,  and  the 
Okanagan.  Born  in  1838,  in  Glengarry  County,  Ont., 
he  went  early  in  life  to  British  Columbia.  He  took 
part  in  the  rush  to  Rock  Creek  in  1860,  and  his  work 
there  so  favorably  impressed  Sir  James  Douglas,  who 
was  then  governor  of  the  colony,  that  he  appointed 
him  collector  of  customs  at  Osoyoos  in  1861.  A  few 
years  later  he  was  in  California  as  a  private  in  the 
Confederate  army,  but  did  not  get  to  the  front.  His 
title,  therefore,  is  not  due  to  militaiy  experience,  but 
was  given  him  by  Sir  Richard  McBride,  when  premier 
of  the  province,  many  years  later.  He  was  back  in 
British  Columbia  in  time  to  see  most  of  the  busy  days 
in  the  Cariboo  and  also  to  explore  the  more  southern 
districts.  He  has  many  stories  to  tell  of  the  Cariboo 
and  the  administration  of  justice  by  Sir  Matthew  Beg- 
bie.  He  knew  personally  most  of  the  leaders  of  those 
days  and  many  of  the  Indian  chiefs,  such  as  Tonasket, 
whose  names  now  appear  as  place  names  in  the  railway 
folders. 

On  one  trip  in  the  Tulameen  Colonel  Stevenson  says 
that  he  came  across  a  vein  of  solid  platinum  four  inches 
wide  running  under  a  stream  flowing  through  a  canyon. 
A  sample  was  taken,  but  the  Indian  to  whom  it  was 
given  to  take  out  lost  it.  On  returning  to  the  place 
at  a  later  date  it  was  found  to  be  covered  by  a  rock 
Slide.  Colonel  Stevenson  has  spent  much  time  in  clear- 
ing this  up,  and  looks  forward  to  the  day  when  the 
re-discovery  will  make  him  a  wealthy  man.  "I  have 
other  properties  that  also  need  my  attention,"  he  says, 
"but  I  am  eighty-two  years  old,  and  I  will  have  to 
hurry."  The  Colonel  is  still  in  excellent  physical  con- 
dition, and  it  is  the  hope  of  the  district  that  he  may 
live  to   see  his  famous  platinum  vein  again. 
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Making  Mining  Engineers  From  Disabled  Soldiers 

Hundreds  of  Thousands  Expected  To  Take  Advantage  of  Federal  Vocational 
Education  Opportunities — Courses  in  Schools  and  Colleges  Supplemented 
By  Practical  Work — Success  of  Plan  Depends  on  Co-operation  of  Employers 

By  W.  a.  Clark 

Federal  Board  for  Vocational  Education,  Washington,  D.  C. 
Written  for  Engineering  and  Mining  Journal 


THE  DISABLED  SOLDIERS  who  learn  and  prac- 
tice the  profession  of  mining  engineering  will 
probably  be  as  efficient  as  the  civilian  students. 
In  fact,  something  gained  during  the  war  may  prove 
an  additional  asset.  The  Government  and  employers 
are  partners  in  the  job.  If  the  employer  does  not  take 
an  active,  critical  interest  and  a  partner's  interest  in 
this  work,  and  do  his  part,  the  Government  will  fail. 
Engineers  represent  the  big  employers.  It  is  hoped  that 
many  of  them  will  see  what  they  can  do  to  stimulate 
and  educate  employers,  and  offer  to  the  board  such 
constructive  criticism  as  they  think  will  be  for  the  best 
interests  of  the  disabled  soldiers. 

First  consider  the  general  features  of  the  job.     The 
task  of  rehabilitating  ex-sei-vice  men  who  have  a  voca- 


VOCATIONAL  STUDENTS  IN  THE  MECHANICAL  DRAWING 
LABORATORY  OF  THE  MICHIGAN  COLLEGE  OF  MINES 

tional  handicap  was  assigned  to  the  Federal  Board  for 
Vocational  Education  more  than  two  years  ago.  The 
enabling  act  is  quite  clear  in  its  intent.  For  those  who 
are,  in  the  judgment  of  the  board,  vocationally  handi- 
capped, the  board  is  obligated  "to  do  all  things  neces- 
.tary  to  insure  vocational  rehabilitation;  to  provide  for 
the  placement  of  rehabilitated  persons  in  suitable  and 
gainful  occupation."  To  achieve  this  purpo.se  it  de- 
volves upon  the  board  to  select  an  employment  objective 
for  each  di.'*abled  soldier  who  is  eligiVjle  and  who  desires 
training,  and  train  him  until  he  has  sufficient  mastery 
of  hin.  new  vocation  to  command  the  average  wages. 
In  at  least  90  per  cent  of  the  occupations  for  which 
disabled  soldiers  are  being  traiticd,  this  acid  test  of 
rehabilitation  can  be  applied,  because  the  average  wage 
"at  starting"  is  determinable.  In  the  other  10  per  cent, 
the  application  of  the  principle  is  merely  a  matter  of 
common  sense. 

Problem  Was  First  Unm:restimatki) 

One   of   the    important    pioneers    in    this   educational 

work  thought  the  board  might  have  to  tram  15,0(10  men. 

It  is  clear  thiit  little  was  known  atiout  the  size  of  the  job 

at   the   start,   when    this   figure    is   compared    with    the 


86,000  who  have  already  entered  training.  After  two 
years  it  is  still  difficult  to  form  a  reliable  estimate.  A!n 
increasing  number  of  men  are  becomning  eligible  for 
training  because  of  disability  traceable  to  service.  This 
is  the  big  joker  in  the  problem.  Theoretically,  any  one 
of  the  four  million  ex-service  men  may  develop  a  disa- 
bility traceable  to  the  service  and  be  eligible  for  train- 
ing under  the  present  law. 

No  time  limit  has  thus  far  been  fixed  within  which 
applications  must  be  made.  Every  man  is  entitled  to 
training,  including  books  and  supplies,  if  he  is  receiving 
compensation ;  also  if  he  has  a  vocational  handicap  he  is 
entitled  to  receive  subsistence  pay.  This  pay  is  $80  to 
$100  per  month,  and  more  in  case  of  dependents.  Only 
a  small  percentage  of  the  men  eligible  for  training  with- 
out pay  accept.  It  is  to  them  only  a  tantalizing  offer, 
devoid  of  substance.  On  the  other  hand,  a  large  per- 
centage of  the  men  eligible  for  training  with  pay  do 
accept.  The  number  of  men  who  apply  and  the  number 
of  men  who  will  accept,  if  eligible,  and  if  training  is 
feasible,  depends  largely  upon  employment  conditions. 
If  unemployment  increases,  the  number  who  accept 
training  will  increase;  if  it  contracts,  a  large  number 
will  decline  training,  particularly  if  the  wages  offered 
are  in  excess  of  training  pay.  At  present  there  is  a 
strong  tendency  to  liberalize  the  present  law  and  give 
men  with  a  10  per  cent  disability  training  with  pay. 
This  will  have  a  stimulating  effect  on  both  applications 
and  acceptances. 

Total  Cost  About  $4,000  Per  Man 

How  much  is  it  going  to  cost?  Training  is  an  indi- 
vidual matter,  and  must  continue,  within  reason,  until  a 
man's  employment  objective  has  been  reached.  Conse- 
(luently,  on  account  of  differences  of  preparation  for  a 
definite  employment  objective,  together  with  differences 
in  energy,  ability,  and  other  qualities,  the  time  element 
is  hard  to  determine.  Perhaps  the  time  of  training 
will  average  two  years,  including  those  who  train  for 
short  periods  and  thase  who  are  discontinued  because 
they  will  not  profit  by  their  training.  The  monthly 
cost  of  trainees,  including  II  jicr  cent  overhead,  is  $170. 
An  approximate  figure  of  $■!, ()<•(»  Tor  a  two  years'  course 
gives  some  idea  of  the  cost. 

So  many  indeterminate  factor.^  enter  into  the  problem 
of  the  total  number  of  men  involved  that  it  is  impos- 
sible even  to  guess  what  the  total  cost  will  be.  As  to 
the  kind  of  machinery  and  c(iuii)mcnt  used,  the  hoard 
faced  two  choices:  to  use  existing  educational  plants, 
or  to  build  new  ones.  It  was  determined  to  use  exist- 
ing plants;  first,  because  they  were  ready  and  the  men 
clamored  to  start  their  training ;  second,  it  was  thought 
desirable  to  strengthen  existing  ('(liical  ional  institu- 
tions, rather  than  to  weaken  them  through  competition; 
third,  these  educational  plants  were  widely  distributed 
and  permitted  most  men  to  train  at  or  near  their  homes; 
and  fourth,  it  was  more  economical. 
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Contracts  wei'e  made  with  selected  institutions  that 
offered  the  most  satisfactory  courses.  This  form  of 
training  was  soon  supplemented  by  practical  work.  At 
present  the  board  has  training  contracts  with  over  2,000 
educational  institutions  and  over  10,000  employers.  The 
sheer  pressure  of  the  work  of  deciding  on  eligibility  for 
training,  arranging  employment  objectives  for  those 
who  desire  training,  selecting  places  and  inducting  men 
into  training  has  prevented  those  in  administrative  posi- 
tions from  making  a  comprehensive  and  critical  survey 
of  the  educational   facilities  employed.     It   is   thought 


who  are  appreciably  abnormal  from  shock,  gas,  disease, 
and  wounds  runs  into  the  thousands;  the  number  who 
are  eligible  to  train  but  not  feasible  to  train  yet,  be- 
cause of  mental  diseases,  tuberculosis,  and  other  causes, 
runs  into  thousands.  In  the  composite  group  will  be 
found  disabled  ex-service  men  from  every  college  and 
university  in  the  country,  from  nearly  every  important 
commercial,  technical,  and  trade  school,  and  thousands 
from  indu.strial  and  commercial  establishments  repre- 
senting almost  every  known  occupation. 

There   are    men    with    an    incomplete    common-school 


FEDKRAL,  BOARD  STUDENTS  AT  THE  SCHOOL  OF  MINES,  BUTTE,  MONT. 


that  such  a  survey  could  best  be  made  by  a  selected 
committee  of  large  employers,  representatives  of  labor, 
and  production  engineers,  a  carefully  chosen  group, 
large  enough  to  represent  the  various  occupations  for 
which  men  are  being  trained.  Such  a  committee,  se- 
lected by  the  board  itself,  could  accomplish  much  within 
a  short  time.  Occupations  could  be  grouped,  subcom- 
mittees appointed  for  each  group,  and  typical  schools 
and  establishments  selected  and  studied.  This  plan  of 
^survey  which  the  board  has  under  consideration  can 
be  made  effective  only  if  there  is  the  right  kind  of 
co-operation  from  public-spirited  employers. 

Students  From  All  Classes  Must 
Be  Considered 

Now,  in  regard  to  the  men.  Here  is  where  the  great- 
est difficulties  exist.  If  the  job  called  for  the  vocational 
education  of  200,000  young  men  who  were  normal,  and 
properly  prepared  to  enter  training  for  a  definite  call- 
ing, that  alone  would  represent  a  huge  educational  and 
administrative  task,  but  the  difficulties,  after  all,  would 
be  of  the  normal  type.  But  though  the  number  of 
disabled  soldiers,  trainees  of  the  board,  who  are  ap- 
proximately normal,  is  increasingly  large,  the  number 


education,  including  large  numbers  of  illiterates  and 
foreign  born.  On  the  other  hand,  there  are  men  with 
academic  and  professional  degrees,  and  many  with  par- 
tial or  complete  high-school  training.  The  foreign-born 
illiterates  are  eager  to  speak  the  language  and  know 
something  of  the  history  and  government  of  the  coun- 
trj^  they  fought  for,  as  well  as  to  learn  some  useful 
occupation.  The  gifted,  highly  trained  men  need  to 
learn  a  new  specialty  to  overcome  their  vocational  handi- 
cap. Some  regard  their  training  pay  only  as  a  new 
form  of  pension,  carrying  with  it  no  obligation  to  profit 
by  the  opportunity  for  self-rehabilitation. 

The  effort  of  the  training  officer  to  stimulate  self- 
respect  and  an  honest  effort  toward  self-rehabilitation  is 
frequently  frustrated  or  delayed  by  interference  on  the 
part  of  sentimentalists.  Perhaps  at  no  point  is  there 
need  of  greater  wisdom  than  hei-e ;  and  the  student  must 
be  taught  that  the  Government  can  only  give  the  oppor- 
tunity, and  that  he  himself  must  recognize  an  obliga- 
tion to  work  hard  and  to  accomplish  something.  The 
moment  training  pay  is  permitted  to  become  a  camou- 
flaged pension  a  disintegrating  factor  enters  into  the 
whole  plan. 

The  organization  of  the  Federal  Board  is  more  com- 
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pletely  decentralized  than  any  department  of  the  Gov- 
ernment. There  are  fourteen  distinct  geographical  divi- 
sions of  the  whole  countr>',  and  many  subdivisions  of 
each  zone  or  district.  In  all,  there  are  more  than  140 
local  offices.  After  a  man  has  been  declared  eligible, 
his  case  is  sent  to  the  proper  local  office,  and  the  super- 
visor is  held  responsible  for  the  induction  into  training 
and  the  supervision  of  his  training.  In  a  large  minor- 
ity of  cases  considerable  experimentation  is  essential 
before  an  employment  objective  is  selected,  and  fre- 
quent changes  are  often  necessai-y  even  after  a  selec- 
tion has  been  made.  Wastage  here,  both  of  time  and 
money,  is  greater  than  at  any  other  point. 
The  Mining  Contingent 

What  is  the  Federal  Board  doing  for  men  who  have 
chosen  employment  objectives  connected  with  the  oil 
industry-,  and  coal  and  metal  mining?  Perhaps  750  men 
have  selected  such  objectives,  exclusive  of  electricians, 
accountants,  and  others,  some  of  whom  may  find  their 
way  into  the  employ  of  oil  or  mining  companies.  Of 
this  number  perhaps  about  75  are  taking  regular  min- 
ing-engineering courses  leading  to  a  degree.  These  men 
are  distributed  among  the  best  schools  of  the  country, 
including  the  Massachusetts  Institute  of  Technology, 
Harvard,  and  the  Michigan  College  of  Mines.  Some  have 
selected  assaying,  some  oil  technology  and  engineering. 

Though  the  bars  have  not  been  let  down  for  those  who 
want  a  degree,  either  in  mining  engineering  or  any 
other  profession,  many  universities  and  technical  schools 
have  planned  special  courses  to  meet  the  practical  needs 
and  educational  background  of  Federal  Board  students. 
For  instance,  the  president  of  the  New  Mexico  State 
School  of  Mines  takes  a  great  personal  interest  in  the 
education  of  disabled  soldiers.  Short  practical  courses 
in  surveying,  assaying,  chemistry,  and  drafting  have 
been  planned  by  him  for  men  who  could  profit  by  the 
courses  but  who  had  insufficient  preparation  to  take  the 
regular  courses  in  engineering.  The  Colorado  School 
of  Mines,  on  the  other  hand,  has  a  number  of  Federal 
Board  students,  but  they  are  taking  the  regular  courses. 
"War  Specials"  are  not  admitted. 

The  State  School  at  Pittsburg,  Kan.,  Carnegie  Insti- 
tute of  Technology,  and  the  University  of  West  Virginia 
have  planned  short  courses  particularly  adapted  to  men 
with  large  practical  experience  as  coal  miners.  Many 
of  them  are  wholly  unable  to  work  as  miners,  on  ac- 
count of  their  disabilities;  nevertheless,  it  is  highly  de- 
sirable to  capitalize  their  experience,  if  possible,  so  they 
are  taking  courses  which  will  fit  them  to  secure  posi- 
tion.H  as  foremen,  fire  bosses,  and  in  other  capacities 
about  a  mine.  The  Allegheny  Vocational  School,  at 
PittHburgh,  haH  planned  two  practical  courses  to  meet 
the  needH  primarily  of  ex-coal  miners  whose  disabilities 
render  it  impwsible  for  them  to  go  back  to  mining. 
Both  courHCH  usually  call  for  considerable  t>reliminary 
training  in  F^ngliHh  and  arithmetic  One  deals  with 
-imple  timi'kfM-'ping;  the  other  and  supplementary 
course  with  payroll  accounting.  The  best  mcthod.s  em- 
ployed in  coal  companioH  furnish  the  te(hrii(|ue  and 
illuHtrationH. 

I  recently  returned  from  an  extended  iuHpection  trip, 
viMiting  many  universities,  collegi's,  technical,  trade  and 
industrial  Hchools  where  disabled  solrlicrH  are  being 
trained.  In  the  schools  where  there  arc;  twenty-five  or 
more  a  counselor  fonc  of  the  profeHsors)  or  co-ordi- 
nator  'a  Federal  Board  official)  usually  advises  the  men, 
and  in  fact  actH  hh  guide,  counselor  and  friend.    He  is 


called  upon  to  adjudicate  every  type  of  difficulty.  One 
of  several  questions  that  I  invariably  asked  was :  "What 
percentage  of  the  men  fail  to  profit  by  this  training?" 
The  usual  answer  was  10  per  cent,  sometimes  5,  seldom 
over  10.  Another  stock  question  was:  "Is  there  an 
improvement  in  morale?"  Always  the  answer  came, 
"Yes."  As  a  rule  the  further  observation  was  made 
that  the  men  were  mentally  more  alert,  less  nervous, 
and  much  easier  to  guide.  Deans,  professors,  counsel- 
ors, co-ordinators,  and  trained  officers  with  practical 
business  experience  were  asked  repeatedly:  "Is  the 
training  that  the  men  get  calculated  to  fit  them,  with- 
out loss  of  time,  for  their  employment  objectives?" 
Frankly,  the  answers  were  seldom  an  unqualified  "Yes." 
Frequently  it  was  implied  that  Federal  Board  students 
with  definite  employment  objectives  had  clearly  revealed 
the  gap  between  education  and  the  job. 

Undoubtedly  Federal  Board  students  are  getting  the 
best  training  that  the  schools  can  give.    To  say  that  it 
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is  good  enough  would  be  going  too  far.  Practical, 
progressive,  co-ordinated  training  for  the  job  is  being 
provided  in  many  establishments;  but  in  others  it  is 
being  given  in  an  ineffective  way.  This  method  of 
training,  however,  offers,  in  my  judgment,  greater  pos- 
sibilities for  sound  training  in  many  lines  than  the 
school.  It  should  be  surrounded,  however,  with  safe- 
guards to  prevent  exploitation. 


Floating  an  Antimonial  Silver  Ore 
Tests  made  by  the  U.  S.  Bureau  of  Mines  in  co-opera- 
tion with  Idaho  state  bureaus,  mi  an  antimonial  silver 
ore,  are  described  in  U.  S.  lUiieau  of  Mines  Bulletin 
205,  recently  issued.  The  princijial  mineral  was  poly- 
basite  ('Ag.Cu),.  Sb,S„,  which  was  finely  dissemituited 
through  a  hard,  massive,  (iiiart/.  gangue.  Analysis 
.showed,  Au,  0.04  oz.  per  ton;  A^.  81.4  oz.;  Fe,  1.13  per  , 
cent;  S,  0.15  per  cent;  "insolulilc,"  97.6  per  cent.  The 
following  conclusions  were  readied: 

1.  The  ore  is  amenable  to  flotation. 

2.  I'retreatmciit  of  the  ore  by  sulphidization  with 
sodium  siil|)hi(le  improves  the  silver  recovery. 

3.  Treatment  of  llotation  tailings  on  tables  would 
seem  advisable  if  much  of  the  silver  mineral  in  oxidized, 
and  might  eliminate  the  »uli)hidi/.iMg  of  the  ore. 

4.  Use  of  sodium  cyanide  with  the  flotation  agents 
seems  to  improve  the  grade  of  product. 

5.  It  would  seem  advisable  to  make  first  a  high  recov- 
ery of  silver  without  (ya?iide,  then  t"  re-treat  the  first 
flotation  concentrate  with  ii  small  (|uanlity  of  cyanide, 
in  order  to  improve  the  Ki"a<le  of  the  product. 
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Government  Officials  Prominent  in  Mining 
Senator  Tasker  L.  Oddie 


By  Paul  Wooton 

Written  for  Engineering  and  Mining  Journal 


CONSIDERING  the  fact  that  mining  vies  with 
agriculture  in  the  matter  of  fundamental  indus- 
trial importance,  there  never  has  been  adequate 
representation  of  the  mining  industry  in  Congress.  In 
fact,  few  members  of  the  National  legislative  bodies 
have  had  first-hand  prac- 
tical mining  experience. 
As  a  consequence  the 
mining  industiy  and 
those  industries  allied 
to  it  have  been  compelled 
to  place  great  reliance 
upon  such  few  members 
of  Congress  and  various 
Government  departments 
as  have  an  intimate 
knowledge  of  that  busi- 
ness. To  the  little  group 
of  men  now  in  Congress 
who  have  had  actual  and 
practical  experience  in 
mining  and  in  industries 
related  to  mining  there 
just  has  been  added 
Tasker  L.  Oddie,  who 
has  with  the  present  ses- 
sion begun  his  service  to 
the  Government  as  a 
Senator  from  Nevada. 
Feeling  as  he  does  that 
he  has  a  responsibility 
to  the  mining  industry 
as  a  whole,  Senator 
Oddie  expects  to  give 
mining  matters  first  call 
on  his  consideration  and 
his  time.  He  is  particu- 
larly interested  in  legis- 
lation which  will  have 
the  effect  of  holding  out 
more  encouragement  to 
the  prospector.  Senator 
Oddie  has  been  connected  actively  with  mining  since 
1898.  In  that  year  he  was  sent  to  Nevada  to  take 
charge  of  the  interests  of  Anson  Phelps  Stokes.  Prior 
to  that  time  he  had  had  no  knowledge  of  mining  or  of 
the  mining  industry.  He  was  born  in  Brooklyn  and 
grew  up  in  East  Orange,  N.  J.  After  completing  a 
public-school  education  he  begun  fitting  himself  for  the 
practice  of  law  at  the  night  school  at  New  York  Uni- 
versity. His  livelihood  was  obtained  in  the  Stokes 
offices,  where  he  looked  after  his  employers'  real-estate 
interests.  His  work  there  soon  demonstrated  the  fact 
that  he  was  a  young  man  of  good  business  judgment, 
which  resulted  in  his  dispatch  to  Nevada. 

Soon  after  Mr.  Oddie  went  to  Nevada,  the  Stokes 
interests  discontinued  their  mining  operations  there. 
Rather  than  return  to  New  York,  Mr.  Oddie  .set 
out  for  Nye  County  to  undertake,  with  limited  capi- 
tal, an  operation  of  his  own.  He  began  prospecting 
alone  on  an  outcrop  in  the  region  of  the  old  Belmont 


mine.  He  started  an  incline  on  the  vein  and  con- 
structed a  hand  windlass.  He  did  all  the  work  himself. 
He  would  fill  his  bucket,  and  then  climb  to  the  surface 
to  hoist  it.  Later  he  was  forced  to  abandon  work  and 
his  hope  of  making  a  success  of  that  property.  The 
experience,  however,  did 
not  discourage  him.  Hav- 
ing been  told  by  Jim 
Butler,  a  Nye  County 
acquaintance,  of  a  prom- 
ising  prospect  in  an 
out-of-the-way  section  of 
the  county,  Oddie  agreed 
to  secure  assays  of  the 
samples  which  Butler 
had  turned  over  to  him. 
As  neither  he  nor  But- 
ler had  the  money  to  pay 
for  the  assays,  Mr.  Oddie 
had  to  rely  upon  per- 
suasion, and  he  did 
finally  succeed  in  getting 
a  friend  to  make  the  as- 
say. He  was  enthused 
and  encouraged  as  never 
before  when  he  learned 
that  the  samples  ran 
very  high  in  silver.  On 
the  strength  of  these  as- 
says, Oddie,  Butler,  and 
Wilson  Brougher  made 
a  world  record  on  an  in- 
vestment. The  invest- 
ment consisted  of  a  few 
dollars'  worth  of  sup- 
plies and  tools,  with 
which  they  set  out  for 
the  distant  vein  from 
which  the  samples  were 
taken.  There  they 
worked  and  suffered 
hardships  as  great  as 
white  man  ever  underwent  in  similar  circumstances. 
The  first  shipment  of  ore  netted  them  the  tidy  sum  of 
$600,  and  the  property  paid  its  way  thereafter.  In  a 
year  the  partners  had  1,000  horses  and  mules  hauling 
the  ore  sixty  miles  to  the  nearest  railroad.  This  was 
the  beginning  of  the  Mizpah  mine,  in  the  great  silver 
camp  at  Tonopah.  A  year  later,  the  property  was  sold 
for  $350,000.  With  the  capital  acquired  from  this  oper- 
ation, Mr.  Oddie  turned  his  attention  to  the  near-by 
Belmont,  which  became  even  a  greater  producer  than 
the  Mizpah. 

From  his  youth,  Mr.  Oddie  has  taken  more  than  the 
average  interest  in  politics.  In  1910,  Nevada  Republi- 
cans induced  him  to  make  the  race  for  Governor  of 
that  state.  He  was  elected,  and  served  for  four  years. 
Immediately  after  retiring  from  office,  he  resumed 
mining  activities,  and  he  is  still  largely  interested  in 
various  leases  and  mining  operations  in  his  adopted 
state. 
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Waste  in  Phosphate-Rock  Production 


By  Strauss  L.  Lloyd 

Written  for  Engineering  and  Mining  Journal 


MENTION  OF  THE  WASTE  in  Southern  phos- 
phate-rock mining  as  stated  in  Engineering  and 
Mining  Journal  of  March  19,  reminds  me  that 
there  is  considerable  loss  of  phosphate  rock  in  the  act- 
ual mining  of  the  material.  In  the  hard-rock  section  of 
Florida  practically  all  the  deposits  contain,  with  other 
substances,  phosphate  in  a  soft  or  pulverulent  condition. 
Under  present  methods  of  mining  and  treatment  this 
"soft"  phosphate  is  necessarily  lost  in  the  process  of 
washing,  being  carried  to  the  dump,  along  with  the  sand, 
clay,  and  other  constituents  of  the  matrix.  The  amount 
of  phosphate  thus  discarded  may  be  expected  to  vary 
with  different  deposits  and  under  different  conditions. 

After  reaching  the  dump  there  is  more  or  less 
mechanical  separation,  so  that  samples  taken  from  one 
part  of  the  dump  may  be  found  richer  in  phosphate  than 
those  from  some  other  part  of  the  same  dump.  Samples 
from  some  of  the  phosphate  dumps  in  the  hard-rock  re- 
gion of  Florida,  which  I  took  at  random  and  analyzed, 
gave  the  following  analyses:  Total  phosphoric  acid,  9.99 
to  12.14  per  cent,  which  is  equivalent  to  21.81  to  26.50 
per  cent  tricalcium  phosphate.  In  another  case,  a  sam- 
ple of  float  from  the  dumps  in  the  land  pebble  section 
gave  results  as  follows:  Total  phosphoric  acid,  11.47  per 
cent,  equivalent  to  25.04  per  cent  tricalcium  phosphate. 
In  still  another  analysis  made  of  the  plate-phosphate,  re- 
.sults  were:  Silica,  58.95  to  60.10  per  cent;  iron  and 
alumina,  11.70  to  11.20  per  cent;  calcium  phosphate 
26.80  to  27.92  per  cent.  It  was  estimated  in  this  particu- 
lar instance  that  approximately  four  tons  of  material 
was  excavated  and  washed  to  obtain  one  ton  of  high- 
grade  77  per  cent  phosphate.  From  this  it  is  evident  that 
of  the  material  taken  from  the  pit,  three-fourths,  carry- 
ing about  27  per  cent  calcium  phosphate,  goes  to  the 
dump,  and  one-fourth,  carrying  77  per  cent  calcium 
phosphate,  is  saved ;  thus  of  the  total  phosphate  rock 
taken  from  the  pit,  in  this  example  at  least,  one-half 
goes  into  the  dump. 

Acid  and  Fusion  Treat.ments  Given 
Practically  all  of  the  phosphate  ore  mined  at  present 
iH  converted  into  superphosphate  by  treatment  with  sul- 
phuric acid.  The  phosphoric-acid  manufacturers  de- 
mand a  rock  notably  free  from  iron,  alumina,  and  cal- 
cium carbonate.  As  a  consequence  it  has  been  estimated 
that  for  every  ton  of  phosphate  rock  that  is  converted 
into  the  superphosphate  by  treatment  with  sulphuric 
acid,  two  tons  are  discarded  as  unsuitable  for  such  treat- 
ment. 

The  fusion  of  a  mixture  of  phosphate  rock,  sand,  and 
coke  in  an  electric  furnace  permits  the  volatilization 
and  subsequent  collection  in  the  Collrell  precipitator  of 
phosphoric  acid  of  satisfactory  purity  and  concenlration. 
If  watfr  jiower  were  obtainable  at  $(>  a  hoisepower-year, 
this  method  would  be  adapted  comtnenially,  but  at  the 
present  price,  $20  to  $25  \wr  horsepower-year,  the  coHt 
of  production  of  phosphoric  acid  by  the  electric  furnace 
'M^  about  three-quarterH  of  a  cent  higher  than  by  the  sul- 
phuric-acid treatment.  Moreover,  it  is  not  likely  that 
water  power  will  ever  be  availabii-  in  \;\rv.f  i|i'Hntilies  at 


a  price  sufficiently  low  to  warrant  its  use  in  the  produc- 
tion of  phosphoric  acid,  which  must  be  sold  on  the  ton 
basis,  while  there  is  such  a  large  and  rapidly  increasing 
demand  for  power  by  producers  of  the  more  expensive 
chemicals  sold  on  the  pound  basis.  Recent  work  in 
which  oil  fuel  is  used  as  the  heating  agent,  instead  of  the 
electric  furnace,  gives  promise  of  a  commercial  method 
for  preparing  phosphoric  acid.  The  original  Cottrell 
process  was  designed  for  fume-controlling,  and  by  means 
of  it  the  solid  particles,  which  cause  damage  to  crops, 
were  separated  by  static  electric  discharges. 

A  recently  conducted  experimental  plant  operating  on 
the  Cottrell  principle  had  an  electrode  area  of  100  square 
feet,  and  was  designed  to  handle  70,000  cubic  feet  of 
smoke  per  minute.  The  apparatus  consisted  of  a  pre- 
cipitating chamber  in  which  were  placed  127  electrodes, 
strips  of  iron  4  ft.  long  by  ■;  in.  wide,  with  saw  teeth 
throughout  their  length.  Between  the  electrodes  were 
placed  flat  plates  of  iron  about  six  inches  wide.  An  elec- 
trical current  of  27,000  volts  was  delivered  to  the  elec- 
trodes, and  as  the  smoke  circulated  in  the  chamber  the 
solid  particles  was  precipitated  on  the  plates. 

Phosphoric  Acid  Difficult  to  Handle 

The  experimental  plant  showed  that  90  per  cent  of 
the  solid  particles  carried  by  the  smoke  are  precipitated 
by  this  method.  The  gases  from  the  main  flues  were 
drawn  into  the  precipitating  chamber  and  driven  into 
the  main  stack  by  two  fans  187  inches  in  diameter, 
whose  combined  capacity  was  500,000  cubic  feet  per 
minute.  Nine  permanent  units  comprised  the  plant, 
seven  for  constant  service  and  two  for  reserve  purposes. 
The  cost  approximated  $125,000. 

There  are  advantages  and  disadvantages  in  the  use  of 
phosphoric  acid.  One  of  the  disadvantages  is  the  diffi- 
culty attending  the  transportation  of  a  corrosive  liquid. 
However,  this  can  be  readily  overcome  by  converting  the 
acid  into  one  of  its  solid  salts.  Some  of  the  advantages 
are  that  it  can  be  produced  at  the  niii\e  from  run-of-mine 
material,  because  the  presence  of  imi)urities  which  offer 
objections  to  sulphuric-acid  treatment  are  necessary 
for  successful  furnace  treatment.  If  the  rock  is  high 
grade,  sand  must  be  added  to  displace  the  phosphoric 
acid.  The  pre.sence  of  relatively  large  percentages  of 
alumina,  instead  of  being  a  drawback,  greatly  facilitates 
the  smelting  of  the  phosphate  charge.  The  mine-run 
material,  therefore,  is  generally  more  suitable  for  fusion 
work  than  high-grade  i-ock. 

It  seems  best  to  convert  the  jiliosphoric  acid  produced 
from  furnace  operations  into  a  solid  .salt  by  neutralizing 
it  with  ammonia  or  potash.  The  substitution  of  these 
bases  for  lime  saves  a  consideralile  part  of  the  freight 
and  yields  a  solulile  product  which  does  not  revert  to  an 
insoluble  compound,  as  with  the  acid  calcium  phosphate. 
The  fusion  pi'ocoss  will  have  other  advantages,  in  that 
several  of  the  products  from  the  iiitriigen-lixatioM  plants 
in  the  South  can  l^e  freely  mixed  with  the  ammonium  or 
potassium  jihosphalc,  which  cainiol  be  mixed  with  the 
iicid  calcium  phosphate  without  reversion  of  the  latter 
and  decomposition  of  the  (Ixed-iiil  rogen  product. 
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Storing  and  Distributing  Grease, 

Using  Air  Under  Pressure* 

By  F.  J.  Eager 

In  various  mining  and  smelting  operations  large 
amounts  of  the  different  oils  and  greases  are  used,  and 
the  supplies  are  commonly  stored  at  central  points,  from 
which  they  are  issued  daily  in  small  quantities.  For 
the  purpose  of  storing  and  issuing  oils,  sevei'al  excellent 
tank  and  pump  systems  have  been  developed.  Bj-  these 
means  the  different  oils  may  be  conveniently  stored  and 
issued  in  a  clean  and  efficient  manner.  The  greases, 
however,  are  by  their  nature  more  difficult  to  handle, 
and  I  do  not  know  of  any  devices  by  which  they  may 
be  handled  in  similar  ways. 

This  difficulty  became  evident  some  time  ago  when 
the  underground  drill  was  changed  from  the  piston  to 
the  Leyner  type.  It  then  became  necessary  to  use  grease 
as  well  as  oil  for  lubricating  the  drills,  and  small  quan- 

P/ags  for  (grease  ^'^  I'^te 

quns  . 
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DEVICE    FOR    STORING   AND    DISTRIBUTING    GRE.\SE. 
USING  .\IR  UNDER  PRESSURE 

titles  of  grease  had  to  be  issued  daily  to  each  drill 
runner. 

The  drillers  take  the  grease  into  the  working  place  in 
what  we  call  "grease  guns."  The  "guns"  hold  sufficient 
grease  for  a  working  shift,  the  grease  being  forced  from 
the  "guns"  into  the  drills.  At  first  the  grease  was 
allowed  to  remain  in  the  original  container,  either  a 
tub  or  a  barrel,  and  filling  the  grease  "guns"  was  a  slow 
and  dirty  operation.  It  was  accompanied  by  appreciable 
waste,  and  the  grease  often  came  in  contact  with,  and 
picked  up,  dust  before  it  was  introduced  into  the  drills. 

To  overcome  these  difficulties,  we  have  devised  a  ma- 
chine by  which,  with  the  aid  of  air  pressui'e,  all  the 
lighter  grades  of  cup  greases  can  be  handled  as  easily, 
as  efficiently,  and  in  as  clean  a  manner  as  oils.  The 
details  of  this  machine  are  shown  on  the  accompanying 
drawing.    The  device  has  three  essential  parts: 

The  first  is  the  grease  container,  which  is  a  bored 
iron  cylinder,  inside  of  which  there  is  a  piston  without 
a  rod.  This  piston  is  built  up  from  three  steel  plates 
and  two  leather  packing  rings,  and  travels  from  the 
bottom  to  the  top  of  the  cylinder. 

•A  paper  read  before  the  Sudbur.v  branch  ot  the  Canadian  In- 
.^ititute  of  Mining  and  Metallurgy,  and  printed  in  the  BuWet'm  ot 
that  in.stimte,  for   Marcli,  1921. 


The  second  part  of  the  machine  is  the  grea.se-distri- 
buting  system,  through  which  the  grease  is  piped  from 
the  top  of  the  grease  container  to  the  different  discharge 
openings.  These  openings  may  consist  of  taps  of  any 
desired  form  of  discharge  opening.  In  the  machine  in 
question  the  grease  is  forced  to  a  manifold  pipe,  which 
is  fitted  with  a  number  of  l-va.  couplings  to  which  the 
grease  "guns"  are  screwed  for  filling. 

The  third  part  of  the  device  is  the  operating  arrange- 
ment. This  consists  of  an  air-pressure  line  that  enters 
at  the  bottom  of  the  grease  container.  This  line  has  an 
operating  valve  and  also  a  pressure  release  valve.  The 
latter  is  placed  between  the  operating  valve  and  the 
grease  container.  At  the  left  of  the  drawing  will  be 
seen  a  section  of  flexible  rubber  hose  that  terminates 
with  a  union. 

The  device  is  used  in  the  following  manner: 

The  grease-container  cap  is  removed  by  unscrewing. 
With  the  piston  at  the  bottom  of  the  cylinder,  the  con- 
tainer is  filled  with  grease.  In  this  particular  ma- 
chine, the  container  has  an  inside  diameter  of  12  in.  and 
is  about  20  in.  in  height.  It  holds  about  60  lb.  of 
grease,  and  therefore  takes  easily  the  contents  of  a 
50-lb.  tub.  This  charge  will  fill  from  125  to  150  grease 
"guns."  After  filling  the  container,  the  grease  pipe  is 
attached  and  the  machine  is  ready  for  use. 

In  the  regular  routine  all  the  grease  "guns"  are  filled 
at  one  time.  Ten  can  be  filled  at  one  operation.  A 
grease  "gun"  is  attached  to  each  filling  plug  while  all 
the  filling-plug  valves  are  open.  The  operating  valve 
is  then  opened,  and  the  "guns"  are  quickly  filled.  If 
fewer  than  the  total  number  of  plugs  are  to  be  used, 
the  valves  of  the  other  filling  plugs  are  closed.  Before 
unscrewing  the  grease  "guns,"  after  filling,  the  pressure 
on  the  grease  is  relieved  by  closing  the  operating  valve 
and  opening  the  pressure-release  valve. 

When  the  grease  container  becomes  empty,  the  grease 
pipe  is  disconnected  at  the  union  at  the  top  of  the  con- 
tainer. The  rubber  hose  is  then  attached  to  the  above 
opening  and  the  valve  on  the  hose  line  opened.  This 
returns  the  piston  to  the  bottom  of  the  cylinder  and 
eliminates  having  to  introduce  a  dirty  implement  of  any 
kind  into  the  grease  container.  The  container  may  now 
be  refilled,  after  which  it  is  ready  for  further  use  in 
the  same  manner. 

This  arrangement  is  satisfactory  for  handling  and 
issuing  grease.  The  device  is  practically  fool-proof.  It 
never  gets  out  of  order,  and  there  is  nothing  to  wear 
or  be  easily  broken. 

For  the  purpose  for  which  this  machine  has  been 
designed,  the  quantity  of  grease  used  at  one  time  is  not 
large.  However,  the  device  works  so  freely  that  I  do 
not  see  why  much  larger  quantities  of  grease  could  not 
be  stored  and  drawn  off  in  this  same  manner.  Taps 
could  he  used  and  the  grease  drawn  oft"  in  much  the 
same  way  as  that  in  which  we  handle  oil  through  tanks 
and  pumps. 

Window  shades  white  or  light  cream  in  color  are 
preferable  to  dark  shades  for  engineering  offices  and 
drafting  rooms  having  an  east  or  west  exposure. 


712 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  17 


To  Lay  Off  Degrees  With  a  Steel  Square 
By  William  Kirkpatrick 

Written  for  Engineering  and  Mining  Journal 

Referring  to  the  method  of  laying  off  angles  expressed 
in  degrees  with  a  steel  square  that  is  given  on  p.  391  of 
the  Engineering  and  Mining  Journal  of  Feb.  26,  I  have 
used  a  method  for  years  that  appears  to  be  simpler  than 
that.    It  is  as  follows: 

Move  the  decimal  point  of  the  tangent  one  figure  to 
the  right,  which  multiplies  it  by  ten.  Then  multiply  the 
remaining  figures  to  the  right  by  sixteen,  inserting  the 
decimal  point  in  the  proper  place  in  the  product,  which 
will  give  in  inches  and  sixteenths  the  distance  to  be 
used  on  the  tongue  of  the  square  while  using  10  in.  on 
the  blade.  If  the  angle  is,  say,  40  deg.  or  less,  the 
tangent  may  be  multiplied  by  two  after  changing  the 
decimal  point  and  then  using  20  in.  on  the  blade.  In 
that  way  the  square  will  make  a  larger  protractor. 


Movable  Steps  for  Dump  Cars 
By  H.  H.  Hunner 

Written  for  Engineering  and  Mining  Journal 

The  sketch  shows  how  a  stationary  brakeman's  step 
may  be  changed  to  one  that  can  be  quickly  moved  in 
or  out.  To  make  the  change,  the  diagonal  brace  is 
removed  and  slotted  on  the  lower  side  to  drop  over  the 
bolt  at  the  upper  end.     It  is  also  given  a  taper  notch 


.MOVABLE  .STEP  FOR  DUMP  CARS 

on  the  upper  edge.  The  position  and  detail  of  the 
swing  lock  are  shown  in  the  illustration.  This  does 
away  with  con.siderable  train  delay  on  dumps  where 
chunky  material  is  handled.  A  large  chunk  hanging 
up  close  to  the  train  can  be  passed  without  stopping 
to  remove  it  or  without  battering  the  steps  by  .striking 
it  in  passing. 


Meeting  Emergencies  at  a  Chromite  Plant 
During  the  War 
By  S.  H.  Hamilton 

Written  for  JCntiinni  rinp  and  Mlnina  Journal 

The  winter  of  1917-1918  had  meatless,  heatless  and 
whcalk'HH  days,  but  in  the  mountains  of  North  (Carolina 
it  was  chronically  naiilesH,  especially  with  respect  to  the 
larger  size."*  of  nails.  To  concentrate  chromite  from 
the  rotted  dunile  it  waH  neccHsary  to  build  about  two 
miles  of  flume.  Plenty  of  rough  lumber  of  good  ((ual- 
ity  could  be  had  locally.  Labor  was  of  the  mountaineer 
woodsman  type.  These  men  are  very  handy  with  an 
axe  and  really  good  rough  carpenters.     It  might  also  be 


mentioned  that  the  manufacture  of  locust  insulator  pins 
for  telegraph  cross  arms  was  a  local  industry. 

By  making  up  a  supply  of  cross  and  side  pieces, 
according  to  a  template,  and  by  generous  use  of  wedges 
or  gluts,  made  as  the  work  of  erection  progressed,  it 
was  possible  to  construct  an  excellent  flume  in  a  short 
time  and  with  the  use  of  few  nails. 

We  had  just  succeeded  in  getting  the  mill  running 


FLUME   BUILT   WITH    WEDGES    AND    PINS 

smoothly  when  hold-up  litigation  was  begun.  While  we 
were  shut  down  and  the  flume  was  empty  it  shrunk  to 
such  an  extent  that  it  looked  as  though  it  could  never 
be  used.  When  we  were  flnally  permitted  to  resume 
work,  I  telegraphed  our  foreman.  Much  to  my  surprise 
and  pleasure,  when  I  arrived  on  the  property  the  next 
day  following,  the  flume  was  hardly  leaking  at  all.  The 
only  thing  done  had  been  to  drive  up  the  pins  and 
wedges. 

Drying  Concentrates  by  Crude  Means 

The  chromite  concentrates  made  in  the  mill  that  was 
erected  in  the  emergency  during  the  war  had  to  under- 
go a  long  haul  to  reach  the  railroad  station.  This  was 
followed  by  an  expensive  rail  haul.  Had  it  been  possible 
to  buy  a  drier  and  to  succeed  in  having  it  delivered, 
it  is  a  regrettable  fact  that  there  would  have  been  no 
money  to  pay  for  it.  A  home-made  drier  was  devised 
as  follows: 

A  crude  frame  was  built  out  of  light  lagging  having 


'Wtf  on  from  ji'gi  and  fobhs 


^  ■  -  tmUr  from  aMnAvH 


^      Conctntrvil  tirying 


iiUdMiTK  (•()N<'i';N'rH atI'.s   in   an   I';\ii;u<;kn<'Y 


a  pitch  of  :!r)  to  '10  deg.  Somic  Imiips  of  rich  ore  were 
piled  on  this  and  on  the  floor  at  the  base.  The  concen- 
trates, as  made,  were  poured  on  the  top  of  this  drain 
Iiile.  An  area  f)f  about  f)  x  (>  ft.  drained  and  dried 
about  a  half  a  ton  a  day  in  this  fashion.  As  it  dried 
it  gradually  rolled  to  the  bottom,  where  it  was  sacked 
and  Mhipped  with  about  3  per  cent  water. 
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Oil-Shale  Deposits  in  Germany 

Restriction    of    Petroleum    Imports    Inadvisable — Oil 

Shortage  E.ncourages  Exploration  of  Shale 

Deps:.,  .le    p/hich  Give  Evidences  of 

"'Potential  Productivity 

Special  Correspondence 

Germany's  pre-war  production  of  natural  oil  was 
rather  insignificant  compared  with  the  tonnage  annually 
required  by  her  industries,  a  liberal  estimate  placing  the 
annual  output  at  8  per  cent  of  the  total  consumption, 
and  this  percentage  has  now  experienced  a  further  re- 
duction by  the  loss  of  the  famous  Pechelbronn  wells, 
in  Alsace.  In  view  of  the  fact  that  the  latter  supplied 
approximately  50  per  cent  of  the  entire  inland  produc- 
tion, the  question  of  increasing  pi'oduction  by  the  ex- 
ploitation of  new  wells  and  deposits  is  one  of  the  prob- 
lems ranking  foremost  in  importance  with  the  German 
industry,  the  more  so  as  the  importation  of  foreign 
oils  and  oil  products  will  probably  be  restricted  to  a 
minimum  for  some  time  to  come,  on  account  of  the  de- 
plorable state  of  Germany's  finances. 

Foreign  oils  are  not  barred  from  entering  Germany; 
on  the  contrary,  as  was  stated  at  a  recent  sitting  of  the 
Technical  Committee  of  the  German  Mineral  Oils  Dis- 
tribution Bureau,  a  general  restriction  of  mineral  oil 
imports  was  neither  considered  practicable  nor  desir- 
able except  in  the  case  of  high-priced  oils  and  such  prod- 
ucts as  were  supplied  in  sufficient  quantities  by  the 
home  industry.  In  the  course  of  the  proceedings,  in- 
teresting data  covering  German  mineral  imports  were 
given.  The  import  total  of  all  kinds  of  lubricating  oils 
during  1920  was  estimated  at  from  170,000  tons  to 
180,000  tons  (compared  with  an  average  pre-war  im- 
port of  260,000  tons).  Out  of  this  total,  approximately 
157,000  tons  were  mineral  oils,  which  are  classed  as 
follows : 

Tons 

Crude   oils    49.400 

Spindle  oils    6,100 

Machine  oils    55,000 

Cylinder  oils 10.000 

Asphalt     11.300 

Fats     24,500 

It  is  estimated  that  about  25,000  tons  of  oil  entered 
Germany  illegally  through  the  so-called  "gap  in  the 
west." 

The  existence  of  bituminous  oil-shale  deposits  in  va- 
rious parts  of  Germany  was  known  long  before  the  war, 
but  no  serious  attempts  were  ever  made  toward  their 
exploitation.  This  was  due  primarily  to  lack  of  data 
regarding  the  caloric  value  of  the  oil  and  to  the  relative 
cheapness  of  foreign  oils.  The  oil  trickling  from  the 
deposits  was  collected  and  used  for  local  consumption 
only,  serving  either  as  a  raw  material  for  the  produc- 
tion of  cart-grease  or  as,  in  the  case  of  the  oil  extracted 
from  the  Tegernsee  shale  deposits,  for  medicinal  pur- 
poses. Isolated  attempts  were  made  to  distill  the  oil, 
but  the  question  of  systematic  and  scientific  exploita- 
tion of  the  shale  on  revenue-paying  lines  for  industrial 
purposes  was  not  seriously  considered. 


However,  as  the  war  was  progressing  the  shortage  of 
oil  made  itself  increasingly  felt,  and  steps  were  taken 
with  a  view  of  exploring  the  oil-shale  deposits  in  Ger- 
many and  investigating  the  possibilities  for  a  profitable 
exploitation.  As  the  result  of  extensive  geological  re- 
search, the  fact  became  known  that  shale  deposits  were 
of  greater  occurrence  than  had  been  generally  assumed, 
the  oil  shale  being  principally  a  slaty  marl.  The  oil  con- 
tent varied  considerably,  ranging  between  1  and  30 
per  cent. 

As  a  natural  result  of  formation  of  strata,  the  prin- 
cipal deposits  are  in  central  and  southern  Germany, 
especially  around  Reutlingen  (in  Wuerttemberg), 
where  nearly  250  liters  of  crude  oil  are  obtained  from 
one  cubic  metre  of  shale.  Some  time  ago,  an  enterprise 
for  the  exploitation  of  deposits  was  formed  at  Holz- 
heim,  with  the  active  support  of  the  state,  under  the 
name  of  "Jura  Oelschiefer  G.  m.  b.  H."  The  capital 
amounts  to  sixteen  million  marks,  of  which  seven  mil- 
lions were  subscribed  by  the  government.  At  a  recent 
session  of  the  State  Finance  Department  it  was  stated 
that  output  was  satisfactory  and  that  permanent  profit- 
able operation  seemed  assured.  The  company  will  prin- 
cipally engage  in  the  extraction  of  oil,  and  production 
of  slag  bricks — which  have  proved  their  serviceable- 
ness  beyond  a  doubt — will  form  a  side  line  of  the  un- 
dertaking. 

Other  slaty  marl  deposits  of  considerable  extent  have 
been  discovered  in  Baden,  but  operations  were  even- 
tually discontinued  after  some  trial  borings,  owing  to 
the  poor  oil  content.  On  the  other  hand,  deposits  rich 
in  oil  exist  in  the  Harz  Mountains,  Saxony,  Hanover, 
Hessen  and  the  Alps,  as  well  as  Bavaria.  In  some  parts 
of  the  Jura  Mountains  in  Bavaria  a  peculiar  kind  of 
oil  shale  containing  approximately  6  per  cent  oil  has 
been  discovered.  Before  the  war  quantities  were  ob- 
tained from  that  source,  but  operations  were  discon- 
tinued, the  cost  being  too  high  in  relation  to  the  price 
for  American  and  Russian  petroleum. 

Owing  to  aforementioned  reasons,  it  has  recently  been 
decided  to  resume  operations,  the  "Bayrische  Mineral- 
oelwei'ke"  having  plants  erected  in  Upper  Franconia, 
near  Bayreuth,  where  schist-oil  is  to  be  produced,  to- 
gether with  benzine,  paraffin,  lubricating  oils,  and  by- 
products. It  is  planned  to  use  the  mineral  residues 
in  connection  with  cement  production  as  well  as  in  fer- 
tilizers. Operations  will  be  conducted  on  ah  area  meas- 
uring about  2,700  acres,  which  has  been  assigned  to  the 
company.  The  calorific  value  of  the  oil  is  claimed  to  be 
equal  to  that  of  the  more  inferior  grades  of  German 
brown  coal. 

The  extraction  of  the  oil  takes  place  at  special  dis- 
tillation plants,  the  most  advantageous  process  being 
by  the  employment  of  heated  retorts,  the  gas  obtained 
as  a  byproduct  in  this  process  being  used  for  heating 
the  retorts.  The  ashes  serve  either  as  a  raw  material 
for  cement  production  or  are  pressed  into  briquettes 
while  the  crude  oil  is  undergoing  the  usual  distilla- 
tion process  by  which  benzine,  illuminating  oil,  gas 
engine  oil  and  lubricating  oil  are  derived.    Wherever  oil 
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shale  is  obtainable  at  favorable  freight  rates,  it  is  fre- 
quently used  as  a  direct  fuel. 

No  exact  figures  of  the  potential  productivity  of  the 
shale  deposits  in  Germany  are  available  as  yet,  but  there 
can  be  little  doubt  that,  with  an  intensified  exploitation 
of  available  deposits  and  continued  exploration  of  new 
ones,  the  tonnage  annually  produced  will  materially 
assist  toward  rendering  German  industry  less  depend- 
ent upon  foreign  supplies. 


Naval  Reserve  Lands  in  California 

Washington  Correspondence 

The  Secretary  of  the  Navy  has  announced  that  private 
operators  are  to  be  given  an  opportunity  to  lease 
certain  sections  of  the  Naval  Reserve  oil  lands  in  Cali- 
fornia.    The  formal  statement  follows: 

"The  last  naval  appropriation  act  authorized  the  Sec- 
retai-j-  of  the  Navy  to  opei-ate  Naval  Reserve  lands  in 
California  either  directly  or  by  lease  whenever  the 
interest  of  the  Government  would  seem  to  demand  such 
action.  A  condition  has  arisen  in  Naval  Reserve  No.  1, 
in  California,  which  makes  it  necessaiy  for  wells  to  be 
drilled  on  Naval  lands  in  order  to  offset  wells  drilled 
on  adjacent  property  and  which  are  now  drawing  oil 
from  the  Naval  Reserve  lands. 

"An  advertisement  which  the  Secretary  of  the  Navy 
has  just  issued  provides  for  the  lease  of  a  certain  por- 
tion of  land  for  the  drilling  of  a  double  row  of  offset 
wells  such  as  will  prevent  other  operators  from  securing 
the  oil  that  is  the  property  of  the  Navy.  The  leasing 
of  this  land  is  open  to  operators  of  experience  who  can 
assure  the  Navy  Department  of  their  capability  in  the 
matter,  and  intending  lessees  are  required  to  state  in 
their  proposals  the  royalty  in  fuel  oil  which  they  will 
offer  for  the  privilege  of  the  lease.  This  oil  is  to  be 
delivered  at  such  points  on  the  Pacific  Coast  as  the 
Secretary  of  the  Navy  may  direct. 

"The  proposals  are  to  be  received  either  in  San  Fran- 
cisco or  in  Washington,  as  the  bidder  may  elect.  Fol- 
lowing are  the  instructions  sent  by  Secretary  Denby  to 
Lieutenant  Commander  I.  F.  Landis,  retired,  U.  S.  N., 
San  Franci.sco,  Cal.: 

"Sealed  proposals  will  be  received  until  noon  April 
25,  1921.  at  Room  217,  Post  Office  Building,  San  Fran- 
cisco, Cal.,  or  at  the  Bureau  of  Engineering,  Navy  De- 
partment, Washington,  D.  C,  for  lease  of  a  strip  of 
land  within  Petroleum  Naval  Reserve  No.  1,  Kern 
County,  Cal.,  along  the  north  side  of  Sec.  1-31-24, 
M.D.M.,  and  along  the  east  side  of  the  northeast 
quarter  of  said  section,  nine  hundred  feet  wide,  and  to 
have  drilled  thereon  twenty-two  wells  in  two  rows,  prop- 
erly and  economically  spacf'd,  as  rapidly  as  men,  ma- 
terial and  .supplies  therefor  can  he  obtained.  Bidders 
must  furni.Hh  evidence  of  their  ability  to  begin  promjitly 
and  pro.necute  diligently  the  wirk  of  drilling  and  pro- 
ducing. Bids  must  .state  when  work  will  be  started  and 
the  time  for  drilling  the  first  and  each  succeerling  well; 
and  the  royalty  that  will  be  paid  in  crude  oil  delivered 
on  the  lea.Hfc  or  the  equivalent  in  fuel  oil  delivered  at 
tidewater  at  the  option  of  the  Navy  Department.  lOach 
proposal  must  be  arcomjianied  by  a  boiul  or  a  certified 
check  in  the  sum  of  ."$10,000  as  a  guarantee  that  the 
bidder  will,  if  hiH  proi>o.Mal  is  accepted,  enter  into  con- 
tract, and  furnish  satisfartorj'  lond  for  the  fulfillment 
thereof.  The  right  Ih  reserved  to  reject  any  or  all 
bids  or  to  accept  any  bid,  an  the  interoHts  of  the  Gov- 
ernment  may   re<|uirp." 


British  Guiana  Oil  Possibilities 

Special  Correspondence 

D.  Elliott  Alves,  president  of  the  Briti.sh  Controlled 
Oil  Fields,  Ltd.,  according  to  reports  received  at  George- 
town, Deroerara,  British  Guiana,  is  to  visit  British 
Guiana  to  study  local  conditions. 

Several  years  ago  Mr.  Alves  obtained  through  the 
British  Colonial  Office  a  permit  to  exploi-e  all  unoccupied 
Crown  Lands  in  British  Guiana  for  oil,  and  for  the 
expenditure  of  a  stated  sum  of  money  on  exploration 
work  he  was  to  receive  2,000  square  miles  in  concession. 
In  January,  1919,  Mr.  Alves  sent  '"  <iqp  E.  Reynolds 
to  the  colony,  with  several  assisia....  "^jEilogists.  This 
expedition,  after  several  months  of  general  exploration, 
left  for  Trinidad  without  giving  out  any  information. 
In  April,  1920,  a  second  expedition,  in  charge  of  B.  T. 
Macrorie,  arrived  in  British  Guiana,  and  spent  several 
months.  When  Mr.  Macrorie  left  without  starting  any 
serious  work,  such  as  test  borings,  the  general  opinion 
prevailed  that  Mr.  Alves  had  given  up  British  Guiana 
as  an  unpromising  field. 

It  is  stated  that  Mr.  Alves  is  to  have  an  aerial  survey 
made  of  his  oil  concessions  in  Venezuela,  and  that  he 
has  engaged  the  services  of  a  company  already  operat- 
ing in  the  West  Indies  to  make  a  survey  within  six 
months,  the  sum  to  be  paid  being  £12,000.  The  conces- 
sionaires are  to  supply  boarding  and  lodging  for  the 
staff  of  the  aerial  fleet  as  well  as  fuel.  It  is  hoped  that 
this  fleet  will  extend  its  operations  to  British  Guiana. 


Chamber  of  Commerce  To  Discuss 
Oil  Resources 

At  the  ninth  annual  meeting  of  the  Chamber  of  Com- 
merce of  the  United  States  to  be  held  at  Atlantic  City, 
April  27  to  29,  the  question  of  "Our  Government's  Rela- 
tion to  Domestic  and  Foreign  Oil  Resources"  will  be  dis- 
cussed by  leading  business  men  from  various  sections 
of  the  country.  The  subject  will  come  up  for  discussion 
before  the  group  meeting  of  the  chamber's  department 
of  natural  resources  production. 

"The  importance  of  this  subject,"  says  this  depart- 
ment, "rests  on  the  fact  that  certain  foreign  fields  are 
closed  to  American  exploitation.  Our  exclusion  from 
those  fields  is  viewed  with  concern  by  American  busi- 
ness men  since  our  own  oil  fields  tend  to  exhaustion." 
The  di.scussion  will  bring  out  some  interesting  argu- 
ments on  the  international  oil  situation. 


Red  River  Boundary  Settlement  Deferred 

SPKCIAL  ('OKRKSI'ONDENCE 

In  the  suit  between  Oklahnma  and  Texas  over  the 
Rod  River  boundary,  involving  valuable  oil  lands,  Okla- 
homii  won  the  first  point  in  the  Supreme  Court  on  April 
11.  The  court  decided  unanimously,  except  that  Asso- 
ciate Justice  C;iark  took  no  pari,  that  the  south  bank  of 
the  Red  River  must  be  taken  as  the  true  boundary  be- 
tween Texas  and  Oklah(<ma  from  the  southeastern  cor- 
nel- of  Oklahoma  to  the  point  where  the  river  crosses 
the   100th  meridian  of  longitude. 

The  liniilalion  of  the  exact  location  of  the  south  bank 
was  postponed  until  the  entering  of  the  formal  decree. 
'I'his  will  prol)ably  be  within  thirty  days.  The  court 
based  its  finding  on  the  terms  of  the  treaty  between 
the  United  States  and  Spain  in  ISl'.i  regarding  the 
Louisiana  I'urchase. 
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Book  Reviews 


Structural  and  Field  Geology.  By  Jas. 
Geikie,  LL.D.  Fourth  edition,  re- 
vised. Cloth;  5J  X  8J;  pp.  433.  D. 
Van  Nostrand  Co.,  New  York. 
Price,  $7.50. 

The  textbook  of  geology  by  Professor 
Geikie  was  one  of  the  stand-bys  thirty 
years  ago,  along  with  those  of  Dana 
and  Le  Conte.  The  present  volume, 
however — "Structural  and  Field  Geol- 
ogy"— was  issued  in  1905.  Since  the 
death  of  Professor  Geikie,  it  has  been 
revised  by  Dr.  Robert  Campbell,  of  the 
Univei^sity  of  Edinburgh. 

After  looking  over  this  volume,  we  do 
not  feel  that  we  can  recommend  it  to 
American  readers.  Its  examples  are 
drawn  almost  entirely  from  the  United 
Kingdom,  with  a  minor  amount  from 
Europe.  Authorities,  quoted  very  spar- 
ingly, are  similarly  selected.  The  no- 
menclature differs  considerably  from 
that  which  has  been  adopted  in  Amer- 
ica, Canada,  and  also  largely  in  Aus- 
tralia. We  do  not  refer  to  an  "outcrop" 
as  an  "outgoing";  few  of  us  have  any 
idea  of  what  "cockade"  ores  are;  we 
are  not  familiar  with  "calc-silicate 
hornfels"  or  "schorl";  the  choice  of 
"aplite  or  haplite"  looks  to  us  like  a 
problem  in  dropping  the  "h's";  we  spell 
felspar  with  a  d.  How  many  of  our 
geologists  know  what  "mylonites"  are? 
As  a  clue,  they  are  rocks — not  fossils. 

Moreover,  the  volume  is  plainly  old 
fashioned,  elementary,  and  too  ac- 
ademic: it  smacks  too  much  of  the  lec- 
ture room  and  too  little  of  the  field. 
American  students  will  do  well  to  study 
Pirsson  and  Schuchert,  or  Chamberlain 
and  Salisbury;  and,  for  ore  deposits, 
Kemp,  Lindgren,  or  Emmons.  We  are 
almost  tempted  to  give  the  same  advice 
to  English  students;  but  there  is  some 
advantage  for  these  in  the  citing  of 
British  and  European  examples. 

The  geology  is  curiously  simplified 
and  textbookized.  Though  the  elemen- 
tary student  may  acquire  a  knowledge 
of  many  useful  geological  facts,  he  will 
not  get  a  real  breath  of  the  great  out- 
of-doors;  and  the  book  is  evidently  not 
^written  for  the  advanced  student.  A 
number  of  chapters  on  geological  sur- 
veying comprise  obvious  and  simple 
matters  that  should  be  imparted  in  the 
classroom  or  the  field,  or  gathei'ed  by 
experience. 

The  two  chapters  on  ore  deposits  are 
not  to  be  recommended:  they  remind 
one  of  all  the  old  textbooks  from  Von 
Cotta  down,  with  a  faint  aroma  of  the 
modem.  Californians  will  be  interested 
to  know  that  the  Mother  Lode  is  prob- 
ably the  most  persistent  lode  in  the 
world,  running  straight  for  more  than 
seventy  miles,  whereas  some  lodes  die 
out  in  much  less  than  a  mile!  (P.  246). 
Food  for  much  thought,  as  regards 
"fissure  veins  or  lodes,"  is  given  by  the 
remark  that  "As  vertical  fissures  of  all 
kinds  tend  to  die  out  upward,  while 
the  amount  of  displacement   by  faults 


diminishes  in  the  same  direction,  we 
may  infer  that  many  fissures  may  never 
have  reached  the  surface  at  the  time  of 
their  infilling,  the  outcrops  we  now  see 
having  been  exposed  by  denudation." 
(P.  247.) 

We  are  interested  to  know  that  some 
veins  have  been  followed  to  depths  "not 
far  short  of  3,000  ft."  Not  so  very  far 
short.  We  pause  to  consider  what 
"secretionary  ore-formations"  may  be 
(p.  276),  and  when  we  have  found  out, 
maybe  we  had  better  forget  it.  Lateral 
secretion  and  Sandberger  are  among 
the  latest  news  in  these  pages.  Finally, 
we  read  again  with  excitement,  as  in 
our  youth,  of  the  evidence  of  foul  play 
among  the  fishes  in  the  copper  slates  at 
Mansfeld.  These  fish,  according  to  the 
view — one  of  the  views — cited,  were 
"poisoned  by  an  abundant  influx  of 
water  charged  with  salts  of  copper. 
Certainly  the  fossil  fish  of  the  copper 
slate  often  occur  in  bent  and  contorted 
attitudes,  as  if  they  had  suddenly  been 
killed."  An  ancient  geologic  joke  re- 
cites that  the  prehistoric  fishes  were 
caught  by  the  prehistoric  fissures;  but 
this  does  not  answer  the  problem  of  the 
wholesale  extermination  of  the  finny 
tribe  at  Mansfeld,  by  a  method  which  so 
far  as  we  know  has  always  been  illegal. 

J.  E.  S. 
Metal  Statistics,  1921.    Published  by  the 
American      Metal      Market,      New 
York.     Cloth;  4  x  6;   pp.  560  inc. 
advts.     Price,   $1. 
The    edition    of    this    book    carrying 
statistical    information    concerning    the 
ferrous   and   non-ferrous   metals   up   to 
the  close  of  1920  has  just  been  issued. 
Prices,    production,    consumptibn,    and 
other  data  are  given  for  iron,  steel  and 
fabricated    products,    copper,   tin,   lead, 
zinc,  aluminum,  antimony,  nickel,  silver, 
and  miscellaneous  ores  and  metals. 


Recent  Patents 


Magnetic  Separator— No.  1,371,825. 
Franz  Uhlig,  Berlin,  Germany.  A  mag- 
netic separator  for  removing  tramp  iron 
from  a  stream  of  falling  ore,  together 
with  a  receiver  for  catching  the  ex- 
tracted articles. 

Method  of  Depolarization— No.  1,371,- 
826.  G.  D.  Van  Arsdale  and  C.  G. 
Maier,  New  York,  N.  Y.  The  use  of  a 
soluble  salt  of  a  metal  as  a  depolarizing 
agent  and  a  method  of  regenerating  it 
after  it  has  been  transformed  at  the 
electrode. 

Vanadium  for  Making  Sulphuric  Acid 

—No.  1,371,004.  Franz  Slama  and  Hans 
Wolf,  Ludwigshafen-on-the-Rhine,  Ger- 
many, assignors  to  General  Chemical 
Co.,  New  York,  N.  Y.  The  use  of  vana- 
dium compounds  as  catalytic  agents  in 
the  manufacture  of  sulphuric  acid. 

Flotation— No.  1,370,843.  R.  E.  Sayre. 
Pittsburgh,  Pa.,  assignor  to  Metals  Re- 
covery Co.,  New  York,  N.  Y.  The  use 
of  a  ketone  condensation  product  as  a 
flotation  agent. 


Technical  Papers 


Petroleum  Concessions — An  opinion 
by  Hon.  Manuel  Calero,  formerly  Mex- 
ican .Embassador  to  the  United  States, 
on  petroleum  concessions  in  the  "fed- 
eral zones'  in  Mexico,  is  expressed  in 
a  memorandum  to  Frederic  R.  Kellogg 
(52  Broadway,  New  York)  entitled 
"Petroleum  Concessions  in  the  'Federal 
Zones'  of  Mexico."  In  his  report  re- 
garding the  validity  of  oil  concessions 
granted  by  the  Mexican  government  in 
the  so-called  "federal  zones,"  Senor 
Calero  states  that  they  are  illegal,  bas- 
ing his  opinion  on  the  following  con- 
clusions :  In  the  greater  number  of  cases 
property  rights  are  violated  because  they 
refer  to  channels  owned  by  private  in- 
dividuals as  part  of  the  tracts  in  which 
they  are  found;  when  these  channels 
are  not  the  property  of  individuals, 
such  concessions  violate  private  rights, 
because  they  extend  to  the  banks  which 
are  always  the  property  of  the  owners 
of  the  tracts  running  along  the  rivers; 
in  any  case,  concessions  violate  private 
rights  by  being  extended  to  the  so- 
called  "federal  zones,"  because  this 
term,  speaking  of  waters  of  federal 
jurisdiction,  involves  only  the  imposi- 
tion of  an  easement,  of  common  use, 
which  does  not  alter  the  basis  of  the 
right  which  the  owner  of  the  land  has 
in  respect  of  the  land;  and  if  the  valid- 
ity of  the  Constitution  of  1917  and  of 
the  precept  of  Article  27,  which  declares 
the  subsoil  of  the  country  to  be  the 
property  of  Mexico  is  admitted,  even 
so  the  concessions  which  have  been  con- 
sidered are  illegal,  because  they  are 
issued  without  the  adoption  by  the  Mex- 
ican Congress  of  any  law  which  carries 
into  effect  said  Article  27. 

Nickel  in  South  .\frica — In  the  South 
African  Mining  and  Engineering  Jour- 
nal of  Feb.  19,  1921  (Johannesburg, 
Transvaal;  price  6d.),  is  published  some 
of  the  particulars  regarding  the  recent 
discovery  of  nickel  deposits  in  the  Bar- 
bei-ton  district.  The  metal  occurs  in  the 
form  of  garnierite,  the  same  as  in  New- 
Caledonia,  and  the  deposits  promise 
to  be  so  e.xtensive  and  high  grade 
that  commercial  development  is  being 
started.  The  South  African  Nickel  and 
Talc  Mines,  Ltd..  has  been  formed  in 
Johannesburg  to  handle  the  proposition, 
and  it  is  planned  to  ship"  the  ore  to 
Europe  for  treatment. 

Canadian  Mineral  Production — Pre- 
liminary reports  of  the  1920  mineral 
production  of  Ontario,  of  Quebec,  and 
of  Canada  as  a  whole  have  been  issued. 
The  value  of  mineral  pi-oducts  for  the 
Dominion  exceeded  any  previous  year. 
Copies  of  the  bulletin  may  be  had  on 
application  to  the  Department  of 
Mines  at  Toronto,  Quebec,  and  Ottawa, 
respectively. 

Massachusett.x  Geology — Bulletin  704 
of  the  U.  S.  Geological  Survey,  Wash- 
ington, D.  C,  132  pages,  obtainable  on 
request,  describes  the  geology  of  igne- 
ous rocks  of  Essex  County,  Mass. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND  REPORTS 


Hoover  Tells  A.  E.  C.  of  Needed 
Changes  in  Federal  Machinery 

Budget  System  Desirable,  but  Thorough 
Reorganization    of    Executive    De- 
partments Essential 

The  following  summary  presents  the 
chief  points  made  by  Secretary  Her- 
bert Hoover  in  his  last  address  as  chair- 
man of  American  Engineering  Council 
at  its  session  in  Philadelphia  on 
April  16: 

There  is  one  problem  of  the  new 
Administration  that  has  received  the 
attention  and  thought  of  the  organized 
engineers  of  America  for  many  years 
past.  This  is  the  problem  of  the  re- 
organization of  the  Federal  Govern- 
ment. Government  waste  during  the 
war  amounted  to  millions. 

Congress  has  placed  the  problem  in 
the  hands  of  an  able  Congressional  joint 
committee,  but  if  it  is  to  succeed  in 
securing  the  imminently  necessary  re- 
sults it  will  only  be  by  full  insistent 
support  by  public  opinion.  Many  pre- 
vious attempts  at  reorganization  have 
gone  to  the  same  crematory — the  inter- 
minable differences  in  opinion  among 
the  executive  and  legislative  officials 
over  details. 

One  sweeping  and  fundamental  neces- 
sity stands  out  above  all  others,  and 
that  is  that  the  administrative  units 
of  the  Government  must  be  re-grouped 
so  as  to  give  each  of  the  great  depart- 
ments more  nearly  a  single  purpose. 
Economies  can  be  accomplished  from 
a  public  point  of  view  by  an  elimination 
of  the  overlap  in  the  different  units  of 
administration  through  unification  into 
|?roups  of  similar  purpose.  The  real 
economy  U)  the  nation,  however,  does 
not  lie  here,  however  great  this  may  be; 
it  lies  in  their  more  effective  function- 
injf  in  their  daily  relation  to  the  public. 

Of  equal  importance  with  economy 
is  it  tf)  secure  effective  concentration 
of  Government  effort  into  service  to  the 
community.  No  constructive  vision  or 
policies  can  be  built  around  a  national 
Kcrvice  directed  by  from  Ivi'o  to  ten 
Cabinet  memberH,  more  especially  when 
thi«  particular  purpose  ih  a  side  issue 
to  all  of  them.  No  better  example  of 
this  exist*  than  the  deplorable  handling 
of  our  relations  to  our  veterans. 

There  arc  other  reuHons  that  render 
reorganization  imperative.  The  changed 
economic  Hituntion  of  the  world  de- 
mandn  that  the  funrtionH  of  the  (iovern- 
mcnt  in  aid  to  commerce  and  industry 
be  given  more  concentration  anil  wider 
Hcope. 

The  enlarged  activities  of  the  Gov- 
ernment an  a  result  of  the  wnr  greatly 
affect  certain  departmentn.  The  TreOK- 
ury  tfKloy  an  the  flurul  office  of  the 
Government    mUBt    hnnflle     an    annual 


budget  of  $5,000,000,000,  as  compared 
with  $1,000,000,000  before  the  war. 
Activities  of  the  Army  have  increased 
from  a  budget  of  $200,000,000  to  $400,- 
000,000;  activities  of  the  Navy  have 
increased  from  a  budget  of  $125,000,- 
000  to  $425,000,000.  In  the  interests  of 
efficiency  the  gentlemen  conducting 
these  departments  should  not  be  called 
to  responsibility  for  the  administration 
of  at  least  some  of  the  matters  not 
pertinent  to  their  major  functions  but 
which  now  clutter  their  departments. 

We  have  also  some  confusion  between 
executive,  advisory,  and  semi-judicial 
functions.  One  of  the  tendencies  of 
Government,  both  local  and  national, 
during  the  last  twenty  years  has  been 
to  add  executive  functions  to  commis- 
sions and  boards  created  primarily  for 
advisory  or  regulatory  purposes.  It  re- 
quires no  argument  to  show  our  business 
public  that  the  executive  functions  can 
not  rise  to  high  efficiency  in  the  hands 
of  Government  boards,  where,  from  the 
very  nature  of  things,  each  member  has 
a  separate  responsibility  to  the  public 
and  is  primarily  engaged  in  a  semi- 
judicial  function. 

Furthermore,  during  the  last  few 
years  there  has  been  a  gi-eat  growth  of 
independent  agencies  in  the  Govern- 
ment, reporting  directly  to  the  Presi- 
dent, until  his  office  is  overburdened 
almost  beyond  the  point  of  endurance. 
Not  only  do  these  outside  functions  to- 
day overburden  the  President,  but  they 
render  co-ordination  with  executive  de- 
partments extremely  difficult.  Much 
could  be  done  to  mitigate  the  situation. 

One  of  the  great  steps  in  Federal 
reorganization  is  the  erection  of  a  bud- 
get system,  but  it  will  not  serve  its  real 
purpose  until  the  departments  have 
been  so  reorganized  that  they  represent 
a  common  purpose.  Without  this.  Con- 
gress will  never  have  before  it  budgets 
showing  the  expenditure  of  the  Govern- 
ment in  its  relation  to  any  particular 
function. 

I  have  daily  evidence  in  the  Depart- 
ment of  Commerce  of  all  these  forces. 
The  economic  changes  in  the  world, 
growing  out  of  the  war,  and  their  reflex 
upon  our  trade  and  industry,  make  it 
vital,  if  we  are  to  maintain  our  stand- 
ard.s  of  living  against  inc'rcasing  ferocity 
of  competition,  that  we  concentrate  and 
erdarge  our  national  effort  in  the  aid, 
protection,  stimulation  and  perfection 
of  our  industrial  and  commercial  life. 
There  can  be  no  real  Department  of 
("ommerco  or  commercial  policies  to 
these  broad  purposes  so  long  as  the 
inHtrumentaliticH  of  the  Government 
bearing  on  these  ((uestionH  lie  in  half  a 
dozen  departments. 

We  wont  no  patemallsm  in  Govern- 
ment. We  do  need  in  Government  aids 
to  buninesH  in  a  collective  sense.     In  a 


department  we  do  not  want  to  either 
engage  in  business  or  to  regulate  busi- 
ness. We  need  a  department  that  can 
give  prompt  and  accurate  diagnosis, 
from  both  foreign  and  domestic  points 
of  view,  of  economic  events,  of  economic 
tendencies;  of  economic  ills;  that  can 
promptly  and  accurately  survey  eco- 
nomic opportunity,  economic  discrimi- 
nation and  opposition;  that  can  give 
scientific  advice  and  assistance  and 
stability  to  industry  in  furnishing  it 
with  prompt  and  accurate  data  upon 
production,  supplies  and  consumption; 
that  can  co-operate  with  it  in  finding 
standards  and  simplifications;  that  can 
by  broad  study  promote  national  con- 
sei-vation  in  industry  and  the  elimi- 
nation of  waste;  tha*:  can  study  and  ven- 
tilate the  commercial  side  of  our  power 
possibilities;  that  can  study  and  advise 
national  policies  in  development  of  rail, 
water,  and  overseas  transportation; 
that,  in  fact,  covers,  so  far  as  Govern- 
ment functions  can  cover,  the  broad 
commercial  problems  of  trade,  industry, 
and  transportation.  This  can  be  ac- 
complished more  by  co-ordination  of 
existing  governmental  facilities  than  by 
increased  expenditures. 


Fairbanks  Experiment   Station 

Proves  Its  Value  to 

Alaska  Miners 

Under  the  superintendency  of  John 
A.  Davis,  the  experiment  station  main- 
tained at  Fairbanks,  Alaska,  by  the 
U.  S.  Bureau  of  Mines  is  carrying  out 
a  number  of  studies  along  lines  sug- 
gested by  the  existing  needs  and  con- 
ditions of  the  distant  isolated  territory. 
Some  of  the  results  have  recently  been 
reported  by  the  Bureau  and  may  be 
summarized   here.' 

Investigations  are  mainly  along  twO' 
lines:  the  recovery  of  gold  from  black 
sands  and  the  study  of  milling  methods. 

In  the  effort  to  devise  a  means  of 
preventing  waste,  the  Alaska  station 
has  experimented  with  various  methods 
for  recovering  the  gold. 

These  I'xperiments  have  arouseil  a 
great  deal  of  interest  among  the  Alaska 
placer  miners,  many  of  whom  are  tak- 
ing advantage  of  the  results  obtained, 
with  a  consecpient  greater  saving  of 
gold  in  their  mining  operations. 

The  Alaska  slation  is  also  making  a 
study  of  the  ores  and  of  the  methods 
and  proeessi's  employed  at  mines  and 
roncentradntr  pliiiilH  in  the  district,  to- 
gether Willi  liilioriitory  tests  of  prod- 
ucts obtained  during  their  operation. 
Ordinorily  the  Bureau  does  no  ore- 
tciting  work  for  the  benefit  of  private 
companies    or    individuals. 

'Wr/iorM  nf  InvrnHaiilionn,  II,  .S.  BiiriMiu 
of   MIn.x,    Miiirli.   11)21,   .Sorliil   No.    2,231. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


J.  B.  Tyrrell  has  returned  to  Toronto 
from  a  recent  trip  to  Alberta  and  the 
"West. 

W.  A.  Nelson,  state  geologist  of  Ten- 
nessee, conferred  with  officials  of  the 
U.  S.  Geological  Survey  in  Washington 
recently. 

Jay  A.  Carpenter,  consulting  metal- 
lurgical engineer  of  Los  Angeles,  Cal., 
was  in  San  Francisco,  Cal.,  recently  on 
his  way  to  lone,  Nev. 

George  Hanson,  of  the  Canadian  Geo- 
logical Survey,  British  Columbia  branch, 
should  be  addressed  at  510  Pacific 
Building,  Vancouver,  B.  C. 

George  P.  Tweed,  of  the  firm  of 
Coates  &  Tweed,  Hibbing,  Minn.,  has 
returned  from  a  business  trip  to  the 
large  furnace  towns  of  the  East. 

H.  A.  Buehler,  director  of  the  Mis- 
souri Bureau  of  Geology  and  Mines, 
was  in  Washington,  D.  C,  recently,  con- 
ferring with  Government  officials. 

F.  C.  Thompson,  Survey  Research  Fel- 
low at  the  University  of  Sheffield,  has 
been  appointed  professor  of  metallurgy 
at  the  University  of  Manchester. 

A.  H.  Brooks,  of  the  U.  S.  Geological 
Survey,  recently  spoke  at  the  General 
Staff  college  of  the  army,  on  "The 
Application  of  Geology  to  the  War." 

J.  S.  S.  Brame,  professor  of  chemistry 
in  the  Royal  Naval  College,  Greenwich, 
London,  England,  is  president  of  the 
Institution  of  Petroleum  Technologists 
for  1921-22. 

W.  C.  Agnew,  general  manager  of 
the  Rogei-s-Brown  Iron  Mining  Co.  and 
the  Mahoning  Ore  &  Steel  Co.,  has 
gone  to  Baltimore,  Md. 

Dr.  F.  H.  Hatch,  has  been  appointed 
advisor  to  the  Mines  Department  of  the 
Geological  Survey  of  Great  Britain,  on 
questions  relating  to  the  metalliferous 
mining  industry. 

A.  S.  Eakle,  professor  of  mineralogy 
in  the  University  of  California,  at 
Berkeley,  is  in  charge  of  that  univer- 
sity's extension  course  in  mineralogy 
conducted  by  correspondence. 

R.  H.  Carr,  vice-president  of  the 
Demerara  Bauxite  Co.,  Ltd.,  left  George- 
town, Deraerara,  British  Guiana,  March 
24,  by  the  "Maraval"  for  New  York. 
He  is  expected  to  return  soon. 

P.  L.  Ransome  has  completed  a  recon- 
naissance of  the  ore  deposits  in  the 
Oatman  district  of  Arizona  for  the  U. 
S.  Geological  Survey.  He  was  assisted 
in  this  work  by  M.  G.  Gulley. 

J.  J.  Warren,  president  of  the  Con- 
solidated Mining  &  Smelting  Co.,  has 
returned  to  Montreal  from  a  trip  of 
inspection  to  the  company's  workings 
and  plants  in  western   Canada. 

George  W.  Wooster,  treasurer,  and 
G.  L.  McNichol,  purchasing  agent  for 
the  Granby  Consolidated  Mining,   Smelt- 


ing &  Power  Co.,  have  resigned  after 
completing  twenty-two  years  of  service. 

C.  W.  Cooke  and  Miss  Julia  A.  Gard- 
ner, of  the  U.  S.  Geological  Survey,  are 
making  a  field  examination  of  the 
Upper  Eocene,  Oligocene,  and  Miocene 
formations  in  Alabama,  Florida,  and 
Georgia. 

G.  M.  Colvocoresses,  general  man- 
ager of  Consolidated  Arizona  Smelting 
Co.,  and  president  of  the  Western 
Metallurgical  Co.,  has  just  returned  to 
Humboldt,  Ariz.,  from  a  six-weeks' 
trip  east. 

William  Spry,  the  new  Commissioner 
of  the  General  Land  Office,  is  charged 
with  the  survey,  management,  and  dis- 
position of  the  public  lands,  the  grant- 
ing of  railroad  and  other  rights  of 
way,  and  the  execution  of  laws  relat- 
ing to  surveying,  prospecting,  entering, 
and  the  like  in  national  forests.  His 
official  duties  thus  bring  him  into  con- 


WILLIAM   SPRY 

tact  with  the  land-classification  board 
of  the  U.  S.  Geological  Survey  as  well 
as  with  the  officials  of  the  U.  S.  Forest 
Service.  Ex-Governor  Spry  has  de- 
claimed it  as  his  firm  conviction  that  the 
mining  industry  is  entitled  to  more 
co-operation  from  the  Federal  Govern- 
ment than  it  has  been  receiving. 

Commissioner  Spry  was  born  at 
Windsor,  England,  in  1864,  but  came  to 
the  United  States  when  eleven  years 
old.  His  extensive  business  experience 
began  when  he  was  a  general  merchant 
in  Salt  Lake  City,  Utah,  from  1891  to 
1893,  after  which  he  took  up  farming 
and  stock  raising,  with  some  success. 
From  1894  to  1896  he  was  also  county 
collector  of  Tooele  County,  Utah.  In 
the  following  years  he  was  successively 
councilman  of  Grantsville,  president  of 
the  Utah  Board  of  Land  Commissioners, 
and  United  States  Marshall  for  Utah. 
In  1908  he  resigned  this  last  position 
and  ran  for  Governor,  was  elected,  and 
served  two  terms,  from  1909  to  1917. 
He  was  appointed  to  his  present  posi- 
tion on  March  17.  1921,  and  assumed 
office  a  few  days  later. 


C.  L.  Nelson  has  been  granted  a 
year's  leave  of  absence  by  the  U.  S. 
Geological  Survey,  to  accept  employ- 
ment with  the  Sinclair  Exploration  Co. 
He  has  been  assigned  to  work  on  the 
island  of  Timor,  in  the  East  Indies. 

Robert  McF.  Doble  has  been  ap- 
pointed on  the  staff  of  the  Metals  Ex- 
ploration Co.  as  consulting  engineer  on 
electric  and  hydro-electric  power  in- 
stallations and  operations.  His  head- 
quarters are  at  201  14th  St.,  Denver, 
Col. 

Frank  H.  Sistermans,  mining  engi- 
neer, has  returned  from  a  three  months' 
trip  to  Mexico,  where  he  investigated 
various  mining  properties  for  New 
York  clients.  His  present  address  is 
Room  1505,  60  Broadway,  New  York 
City. 

J.  O.  Elton,  metallurgical  engineer 
with  the  Anaconda  Copper  Mining  Co., 
Great  Falls,  Mont.,  has  received  an 
honorary  degree  from  the  University  of 
Idaho  in  recognition  of  his  work  in  the 
hydrometallurgy  of  zinc.  Mr.  Elton  is 
a  graduate  of  that  university. 

Charles  A.  Mitke,  consulting  mining 
engineer  of  Bisbee,  Ariz.,  was  in  New 
York  City  last  week  on  his  way  to  Cam- 
bridge, Mass.  Mr.  Mitke  is  to  give  a 
six  weeks'  course  of  lectures  on  mining 
methods  to  classes  in  mining  at  the 
Massachusetts  Institute  of  Technology. 
Key  Pittman,  senior  Senator  from 
Nevada,  has  been  making  a  short  trip 
through  some  of  the  principal  mining 
districts  of  his  state,  with  the  object 
of  .personally  assuring  the  residents 
and  operators  that  he  fii-mly  believes 
in  the  practical  impossibility  of  the  re- 
peal of  the  Pittman  Act. 

Engineers  recently  engaged  by  the 
Guiana  Development  C«.  for  its  mining 
operations  on  the  Marowine  River, 
French  Guiana,  include  R.  Sargent,  G. 
E.  Mish,  W.  Piel,  C.  Apfel,  W.  C.  Nor- 
ton, James  Bowe,  and  A.  Box.  They 
sailed  from  Georgetovni,  Demerara, 
on  March  24,  by  the  "Kon.'Wilhelmina" 
(D.  G.  S.)  for  Paramaribo,  en  route  to 
Surinam. 

Colin  G.  Fink,  electrometallurgist, 
organizer,  and  for  the  last  four  years 
director  of  the  reseai'ch  laboratory  of 
the  Chile  Exploration  Co.,  New  York 
City,  has  resigned  that  position.  Dr. 
Fink  recently  developed  a  new  tin  re- 
duction and  refining  process,  and  his 
insoluble  anode  is  being  introduced  at 
the  Chuquicamata,  Chile,  copper  refin- 
ery. He  has  opened  a  consulting  en- 
gineering office  in  South  Yonkers,  N.  Y. 


Society  meetings 
announced 


The  Arizona  Chapter  of  American 
Mining  Congress  will  meet  at  Bisbee, 
Ariz.,  on  June  13.  J.  E.  Curry,  Bis- 
bee, Ariz.,  is  seci-etary. 

The  Chamber  of  Commerce  of  the 
United  States  holds  its  ninth  annual 
session  on  April  27,  28,  and  29,  at  At- 
lantic City,  N.  J. 
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Mining  Men  of  Pacific  Northv^est  Meet  Again 

In  Portland 

Second  Convention  of  Season  Follows  Soon  After  That  at 
Spokane  —  Nelson  Selected  for  Next  Gathering  —  Address 
By  Edwin  Ludlow,  President  of  A.  I.  M.  E.,  Features  Occasion 


THE  question  of  raising  the  tariff 
on  imported  metals,  the  problem 
of  production  and  distribution  of 
coal,  the  encouraging  of  the  prospector, 
and  generally  the  fostering  of  the  min- 
ing industry  of  the  Northwest  were 
considered  by  the  International  Mining 
Convention  held  in  Portland,  Ore.,  April 
5  to  9.  More  than  600  delegates  from 
Washington,  Idaho,  Montana,  California, 
Alaska  and  British  Columbia  were 
present.  Exceptionally  fine  weather 
marked  the  days  of  the  convention  and 
the  time  that  was  not  spent  in  the 
transaction  of  business  was  spent  by 
the  visitors  in  the  enjoyment  of  the 
entertainment  features  provided.  Nel- 
son, B.  C,  was  selected  for  the  next  In- 
ternational  Convention. 

The  delegates  were  welcomed  by 
Governor  Ben  W.  Olcott,  of  Oregon, 
and  Mayor  George  L.  Baker,  of  Port- 
land. Responses  were  made  by  dele- 
gates from  the  various  sections  of  the 
Northwest  already  named.  Perhaps  the 
most  notable  address  of  the  day  was 
that  of  Marshal  N.  Dana,  of  the  Oregon 
Journal,  who  dealt  in  general  terms  with 
the  basic  industries  of  the  Northwest. 

Wednesday  was  given  up  entirely  to 
consideration  of  the  coal  resources  of 
the  Pacific  Northwest,  to  methods  of 
mining  coal,  its  preparation  and  its 
distribution.  The  first  paper  was  that 
of  George  W.  Evans,  of  Seattle,  who 
dealt  with  .the  geology  and  coal  re- 
sources of  Washington  and  Oregon 
with  brief  reference  to  the  coal  fields 
of  other  sections  of  the  Northwest.  Mr. 
Evans'  address  wa.s  followed  by  a 
paper  presented  by  S.  H.  Green,  man- 
ager of  the  Pacific  Coast  Coal  Co.,  of 
Washington.  E.  R.  McMillan  spoke  on 
the  preparation  of  coal.  This  was  fol- 
lowed in  the  afternoon  by  two  inter- 
enting  papers,  one  by  Ralph  Gault,  a 
fuel  engineer,  on  the  utilization  of 
coal,  including  hand  firing,  automatic 
stokers,  and  carbonization,  with  special 
reference  to  powdered  coal  for  steam 
generating.  A.  W.  Perley,  of  the  Ore- 
gon-Washington Railroad  &  Nuvigiilion 
Co.,  then  opened  a  discussion  on  the 
loronuitive  fuels  of  the  Northwest.  A 
paper  that  may  be  mentioned  in  thiH 
connection  but  whi<h  was  delivered 
later  was  one  on  the  low  temperature 
distillation  of  ronl,  by  Kirby  Thomas, 
of  New  York.  There  was  marked 
unnnlmlty  of  opinion  as  to  the  de- 
sirability of  abandoning  pri!<cnl  waste- 
ful methods  in  burning  coal.  The  solu- 
tion «crfpt<'d  seemed  to  bo  to  treat 
coal  by  low  temperature  diHtillntion 
methods  and  to  recover  the  byproducts. 


By  Robert  Dunn 

Written  for  Engineering  and  Mining  Journal 

This  discussion  was  entered  by 
Edwin  Ludlow,  president  of  the  A.  I. 
M.  E.,  who  spoke  of  a  good  coking  coal 
as  being  essential  to  the  success  of  an 
iron  and  steel  industry.  To  get  this 
industry  the  West's  only  problem  was 
that  of  obtaining  the  required  metal- 
lurgical coke.  Develop  such  an  industry 
in  the  coal  fields  of  Washington  and 
Utah  and  the  rest  would  follow.  There 
seemed  to  be  no  lack  of  iron  ore,  espe- 
cially when  the  magnetites  of  British 
Columbia  and  the  proximity  of  the  re- 
sources of  Mexico  and  of  the  Orient 
were  borne  in  mind.  Nichol  Thomp- 
son, of  Vancouver,  dealt  with  the  mag- 
netites of  British  Columbia,  with  the 
fine  coking  qualities  of  the  coal  of  the 
Crow's  Nest  Pass  district  and  with  the 
high-grade  metallurgical  coke  which 
has  been  produced  from  the  coals  of 
Vancouver   Island. 

President  of  A.  I.  M.  E.  Addresses 
Convention 

British  Columbia  day,  April  7,  was 
opened  with  Dr.  Edwin  T.  Hodge  in  the 
chair.  An  address  was  delivered  by 
Mr.  Ludlow  on  "The  Mining  Industry  in 
Relation  to  Business."  The  inhabitants 
of  this  country,  he  said,  are  directly 
dependent  on  the  products  of  agricul- 
ture as  well  as  of  copper,  lead  and  coal. 
The  products  of  farms  as  well  as  of 
mines  of  America  must  find  a  market 
at  a  price  higher  than  the  cost  of  pro- 
duction. He  traced  the  commercial 
history  of  the  last  few  years,  pointing 
out  that  the  United  States  had  been  a 
heavy  exporter  with  the  balance  of 
trade  very  markedly  in  its  favor.  Under 
present  conditions  if  trade  was  to  be 
maintained  it  must  be  based  on  barter 
rather  tlian  credit.  Europe  owes  the 
United  States  fifteen  billion  dollars. 
Never  before  had  a  depression  been 
experienced  in  this  country  at  a  time 
when  the  nations  of  Europe  were  not 
financially  able  to  take  advantage  of 
the  fall  in  the  value  of  American  se- 
curities during  such  periods  to  pur- 
rhnse  the  same  in  large  quantities. 
Local  production  had  been  keyed  up  by 
war  efforts  far  beyond  the  local  power 
of  consumption.  There  also  was  to  be 
<'t)nsidered  a  very  serious  adverse 
factor;  namely,  the  matter  of  ex- 
change. This  might  be  simply  ex- 
plained by  the  st«l<'ment  that  a  South 
American  merchant  with  $10,000  in 
United  Stales  currency  to  invest  would 
be  able  to  purihase  »i;t,000  worth  of 
gofuJM  in  England,  more  in  France,  and 
$20,000  worth  in  Germany.  The  con- 
dition  was   further   aggravated   by   the 


prevalence   in   the   United   States   of   a 
"buyer's  strike." 

In  Europe  cotton,  wheat,  copper  and 
coal  were  badly  needed,  said  Mr.  Lud- 
low, but  could  not  be  obtained  from 
America  unless  the  trade  was  based 
on  barter  rather  than  credit.  This 
brought  up  the  question  of  the  tariff 
and  whether  a  tariff  wall  will  be  built 
around  this  country  "to  protect  the 
manufacturing  interests,  rendering  it 
impossible  to  extend  that  assistance 
which  is  needed,  not  only  to  the  ma- 
jority of  our  people,  but  to  the  war- 
ridden  nations  of  Europe,  who  have 
nothing  but  the  work  of  their  hands 
with  which  to  pay  for  the  raw  material 
needed."  It  is  hoped,  continued  Mr. 
Ludlow,  that  they  (Congress)  will  ex- 
amine carefully  the  question  whether 
the  manufacturers  who  are  demanding 
this  protection  have  done  their  share 
toward  reducing  the  cost  of  living. 
Copper,  lead,  zinc  and  the  products  of 
the  farm  already  are  selling  not  only 
below  1914  prices,  but  below  the  cost 
of  production  and  coal  is  arriving  at 
this  point.  Mr.  Ludlow  concluded  by 
sounding  a  solemn  note  of  warning. 
Mining  and  agriculture  were  basic  in- 
dustries, he  said,  and  their  future 
should  be  based  solidly  on  good  busi- 
ness principles  and  not  on  the  protec- 
tion of  favored  industries.  If  the 
tariff  wall  were  built  for  the  protection 
of  the  products  of  the  mines  and  farms 
the  production  of  those  industries  must 
be  reduced  to  meet  the  needs  of 
America  alone.  In  the  war  of  the  sur- 
vival of  the  fittest  that  would  follow 
railroad  rates  would  handicap  the  in- 
dustrial advance  of  the  West.  Many 
of  the  higher  cost  mining  projects 
would  be  closed  down  and,  besides,  the 
industrial  recovery  of  Europe  would  be 
immeasurably  delayed. 

William  Sloan  Discusses  Mining 
IN  British  Columbia 

Nichol  Tlionipson  presided  in  the 
afternoon  and  introduced  William 
Sloan,  Minister  of  Mines  for  British 
Columbia.  Mr.  Sloan  referred  to  the 
intorniilioiiiil  character  of  llie  gather- 
ing and  the  manifold  evidences  of  good 
fellowship  anil  thorough  understanditig 
between  the  American  and  Canadian 
delegates.  He  extended  an  invitation 
to  the  former  to  visit  British  Columbia, 
not  because  the  Provincial  Ciovcrnmcnt 
had  just  concluded  the  passage  of  a 
liquor  control  act.  but  because  the 
('anadians  woulcl  like  to  have  their 
cousins  with  them  and  because  he  be- 
lieverl    in    the    axiom    that   "neighhorli- 
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ness  is  both  sound  Christianity  and 
good  business."  He  gave  the  produc- 
tion of  British  Columbia  in  mineral 
values  from  1852  to  the  end  of  1920 
as  $705,230,519.  After  outlining  re- 
sults of  mining  operations  during  1920 
he  pointed  out  that  British  Columbia's 
advance  in  volume  of  mineral  produc- 
tion had  been  steady  during  the  past 
twelve  years,  in  which  respect  it  com- 
pared more  than  favorably  with  the 
records  of  most  of  the  large  mineral 
producing  states.  He  touched  on  de- 
velopments of  the  Salmon  River  sec- 
tion, in  the  Portland  Canal  district;  on 
the  progress  made  in  the  Alice  Arm 
district,  but  emphasized  that,  in  con- 
sidering the  silver  camps  of  his  prov- 
ince, the  Slocan  and  other  sections  of 
the  Kootenay  districts  should  not  be 
overlooked,  as  they  still  furnish  the 
greater  part  of  the  silver  production  of 
British  Columbia.  He  enumerated  what 
the  government  of  the  province  has 
done  to  stimulate  interest  in  the  min- 
ing industry,  pointing  out  that  among 
other  things  there  had  been  constructed 
and  maintained  since  1917  3,901  miles 
of  mining  roads  and  trails.  He  spoke, 
too,  of  the  institution  of  series  of  lec- 
tures by  the  mining  engineers  in  their 
various  districts  for  the  benefit  of 
prospectors  and  small  operators,  and 
also  drew  attention  to  the  fact  that 
an  appropriation  had  been  made  for 
the  purchase  of  powder  for  distribu- 
tion at  cost  among  the  bona-fide  min- 
eral prospectors  of  the  province.  Mr. 
Sloan  added  "With  regard  to  capital, 
so  essential  for  continued  and  increased 
development,  we  realize  that  capital 
must  have  a  legitimate  return,  and  to 
that  end  our  mining  laws  are  founded 
on  stability  and  are  recognized  through- 
out this  continent  as  fair  and  equitable. 
This  also  it  may  be  stated  is  our  policy 
with  regard  to  the  important  question 
of  taxation." 

The  Prospector  Receives  Due 
Attention 

"The  Problems  of  the  Prospector" 
was  a  subject  very  entertainingly  han- 
dled by  J.  W.  Mulholland,  president  of 
the  British  Columbia  Prospectors'  Pro- 
tective Association,  of  Nelson,  B.  C.  He 
commended  the  government  of  the  prov- 
ince for  the  various  steps  taken  to  en- 
courage the  prospector  in  his  search  for 
mineral,  but  declared  that  the  real  old 
"sour  dough"  was  now  but  very  sel- 
dom found.  He  soon  would  be  as  ex- 
tinct as  the  dodo.  Mr.  Mulholland 
gave  various  explanations,  chief  among 
which  was  that  the  pioneering  efforts 
and  the  genuine  worth  of  the  prospector 
had  not  been  recognized.  He  thought 
that  the  merchants  and  the  business 
men  would  be  well  advised  to  heed 
more  often  the  prospectors'  request  for 
grub  stakes.  'The  day  was  when  the 
prospector  had  no  difficulty  in  finding 
necessary  financial  support,  but  that 
day  had  passed. 

S.  S.  Fowler  dealt  with  the  "Min- 
ing Industry  of  Southeastern  British 
Columbia."  By  means  of  a  map  Mr. 
Fowler  illustrated  the  country  whose 
mining   industry  ha  outlined. 


A  paper  was  read  by  Robert  N.  Bell, 
formerly  state  mine  inspector  of  Idaho, 
on  "Potential  Copper,  Gold  and  Silver 
Resources  and  Transportation  Advan- 
tages of  the  Snake  River  Canyon."  Mr. 
Bell  enumerated  some  of  the  recent  im- 
portant mining  developments  in  his 
state  and  expressed  the  opinion  that 
the  construction  of  a  railroad  to  the 
Coast  by  way  of  Snake  River  Canyon 
would  mean  much  not  only  to  the  min- 
ing industry  of  Idaho  but  to  the  de- 
velopment of  business  in  Oregon  as 
well. 

t.  a.  rickard  and  sidney  norman 
Speak 

An  evening  session  was  marked  by 
two  papers,  one  contributed  by  T.  A. 
Rickard,  of  San  Francisco,  on  "Pros- 
pecting, Past  and  Future."  and  the 
other  by  Sidney  Norman,  of  Spokane, 
on  "Protection  for  the  Promoter."  Mr. 
Rickard  referred  to  the  many  acciden- 
tal discoveries  of  important  mineral 
deposits  in  the  past  and  then  went  on 
to  deal  with  the  scientific  process  of 
prospecting.  As  instances  of  the  lat- 
ter he  called  to  mind  the  persistence  of 
the  search  of  James  S.  Douglas  in  sink- 
ing a  deep  shaft  on  the  United  Verde 
E.xtension,  even  after  a  first  disap- 
pointment; also  to  the  opening  of  the 
Suan  concession  in  Korea  by  British 
and  American  engineers.  In  referring 
to  proposed  easy  ways  of  locating  ore 
underground  he  spoke  of  "the  divining 
rod,"  the  "magnetic  needle  to  find 
masses  of  iron  ore,"  "the  method  of 
measurement  of  electric  resistance 
whereby  the  resistance  of  the  earth  cir- 
cuit between  two  points  is  measured 
in  order  to  detect  abnormalities  that 
point  to  the  presence  of  orebodies," 
and  "the  telephonic  method,"  in  which 
the  passage  of  electric  currents  in  the 
earth  is  observed,  etc. 

He  continued:  "The  hazel  twig  as  a 
means  of  divination  may  yet  have  as 
its  successor  some  accurate  method  of 
finding  ore;  the  alchemy  of  one  age  is 
the  chemistry  of  another.  I  am  quite 
prepared  to  believe  that  honest  scien- 
tific investigation  will  succeed  in  de- 
vising a  way  of  obtaining  guidance  for 
the  miner  in  his  prospecting  by  detect- 
ing and  measuring  the  emanations,  re- 
sistances and  other  intangible  reactions 
of  matter  on  matter  in  such  a  way 
as  to  indicate  not  only  qualitively  but 
quantitively  the  presence  of  ore  at  a 
distance  underground.  Meanwhile  it 
remains  for  the  prospector  to  use  the 
methods  on  which  he  can  rely  rather 
than  allow  himself  to  waste  time  and 
break  his  heart  on  schemes  that  are 
either  inchoate  or  fraudulent.  The  core 
drill  and  diamond  bit  ai-e  well  tried 
tools;  the  shaft  and  the  prospect  hole 
will  not  deceive.  After  all,  the  best  in- 
strument of  divination  is  the  pick. 
There  is  intelligent  curiosity  in  the 
point  of  it;  there  is  strength  in  the 
handle  of  it;  there  is  rhythm  in  the 
swing  of  it." 

Mr.  Norman  spoke  very  strongly  re- 
garding the  ill  effects  of  blue  sky  leg- 
islation now  in  force  in  about  thirty 
states  of  the  Union.     He  went  into  the 


subject  very  exhaustively  and  main- 
tained that  the  small  promotor  who  is 
responsible  for  so  much  of  the  mining 
development  of  the  past  is  being  driven 
out  of  the  business.  Illustrations  were 
given  to  point  out  the  absurdity  of 
some  of  the  methods  adopted  in  some 
states  in  connection  with  the  enforce- 
ment of  this  legislation.  It  was  his 
argument  that  if  this  legislation  con- 
tinued as  at  present  it  would  mean 
the  strangulation  to  a  large  extent  of 
mining  development.  He  advocated 
that  if  blue  sky  legislation  were  at  all 
necessary  it  should  be  unified  in  its 
application  to  the  United  States,  its  ad- 
ministration being  placed  in  the  hands 
of  a  Federal  board. 

This  matter  was  the  subject  of  much 
discussion  the  next  day,  the  outcome  of 
which  was  the  passage  of  a  resolution 
endorsing  the  principle  advocated  by 
Mr.  Norman  and  calling  upon  those  in 
authority  to  take  concerted  action. 

Convention  Against  Increased  Tariff 
ON  Lelvd  and  Zinc 

Some  resolutions  passed  by  the  con- 
vention may  be  summarized  as  follows: 

That  immediate  steps  be  taken  by 
carriers  or  producers  and  shippers 
jointly  to  secure  such  readjustment  of 
the  present  ore  and  bullion  rates  as  will 
permit  of  continued  operation  of  metal 
mines,  and  at  the  same  time  give  to 
the  carrier  a  just  and  reasonable  com- 
pensation for  the  service  rendered  by  it. 

That  the  Federal  Trade  Commis- 
sion be  requested  to  make  an  imme- 
diate investigation  of  the  affairs  of  the 
so-called  "Powder  Trust,"  and  the  at- 
tention of  Congress  is  respectfully  in- 
vited to  consider  its  exactions,  with  a 
view  to  bringing  the  price  of  explo- 
sives down  to  a  level  justified  by  pres- 
ent conditions,  thus  aiding  materially 
in  restoring  prosperity  to  the  mining 
industry  and  reducing  the  cost  of  the 
great  highway  building  campaign  being 
carried  out  in  the  Western  States. 

That  the  homestead  grazing  act,  pro- 
viding for  entry  to  the  extent  of  640- 
acre  lots,  is  detrimental  to  the  mining 
industry,  opening  the  way  for  unscrupu- 
lous individuals  to  make  entries  and 
hinder  legitimate  development  of  the 
m.ining  industry,  and  that  this  act  be 
immediately  repealed. 

A  more  or  less  persistent  effort  was 
made  to  have  the  International  Con- 
vention put  itself  on  record  as  being 
in  favor  of  a  considerably  increased 
tariff  on  lead  and  zinc  imported  to  this 
country.  This  movement  was  initiated 
particularly  by  the  delegates  from 
Idaho.  A  meeting  of  the  American  dele- 
gates was  called  especially  to  consider 
the  question.  Strong  opposition  to  the 
convention  putting  itself  on  record  de- 
veloped, and  the  matter  was  dropped. 

An  Oregon  section  of  the  American 
Institute  of  Mining  and  Bletallurgical 
Engineers  was  formed  during  the  con- 
vention, a  very  enjoyable  "get-together" 
dinner  being  held  for  that  purpose.  Of- 
ficers were  elected  as  follows:  Henry 
M.  Parks,  president;  M.  Bailey,  vice- 
president,  and  F.  S.  Cook,  secretary- 
treasurer. 
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Leading  Events 


Walkout  at  Tonopah  and  Divide 
Following  Wage  Cut 

Crafts    Object,    Claiming    Living    Cost 

Has  Not  Decreased  25  Per  Cent 

— West  Elnd,  Halifax  and 

Cash  Boy  Running 

Mine  and  mill  workers  in  the  Tono- 
pah and  Divide  districts  of  Nevada 
walked  out  on  April  16,  the  day  when 
a  wage  cut  of  75c.  per  shift,  announced 
on  April  11,  was  to  become  effective. 
On  the  earlier  date  a  majority  of  the 
operators  of  the  district  had  posted  a 
notice  of  this  reduction  and  there  was 
very  little  discussion  among  the  min- 
ers. This  reduction  brings  wages  of 
miners  and  muckers  to  $5.25  and  $4.75 
per  day  respectively,  hoist  engineers 
$5.75,  blacksmiths  $5.75,  machinists 
$5.75,  and  mill  men  $4.75  to  $5.25. 

Reasons  for  the  reduction  were  that 
wages  are  higher  in  the  district  than  in 
any  other  camp  in  the  state,  and  prob- 
ably in  the  West,  with  the  possible  ex- 
ception of  isolated  districts;  that  the 
ores  of  these  districts  are  getting  lower 
in  grade,  making  it  increasingly  difficult 
to  operate  at  a  profit  in  spite  of  the 
advanced  price  of  silver;  and  that  the 
drop  in  the  cost  of  living  justifies  a  cor- 
responding drop  in  the  wages.  The 
drop  in  the  cost  of  living,  the  opera- 
tors claim,  has  amounted  to  at  least  25 
per  cent  in  the  past  year,  the  drop  being 
aided  very  materially  by  the  successful 
operation  of  the  Mine  Workers  Mercan- 
tile Co.,  an  organization  financed  by  the 
mining  companies,  which  is  running  one 
of  the  most  modem  and  up  to  date  re- 
tail and  wholesale  stores  in  the  state, 
selling  practically  at  cost. 

The  crafts  met,  however,  and  made 
public  objection  to  the  reduction  on  the 
basis  that  living  costs  had  not  been  re- 
duced 25  per  cent  during  the  last  year, 
although  operators  claim  that  they 
have.  On  the  ]6t,h  the  walkout  was 
complete  at  all  mines  and  mills  where 
the  reduction  notices  were  posted.  The 
only  mines  operating  normally  in  the 
Tonopah  district  are  the  West  End, 
Halifax  and  the  Co-uh  Boy.  At  Divide 
operntions  are  prai^tically  discontinued. 


Iron  Ore  Taxation  Hill  Signed 
in  MinneH«)ta 

The  Occupational  Tax  Bill,  taxing 
mining  in  MinnexoUi,  passed  the  Btate 
senate  by  n  vot<.>  of  .'JH  to  27  and  wan 
nigned  by  C;ovemor  I'reuH  rm  April  II, 
The  bill  provides  for  a  0  prr  cent 
occupational  tax  on  ores  mined  In  the 
Rtato  and  will  yield  approximately 
$4,500,000  in  revenue.  An  nignt'd  the 
bill  Im  nothing  more  or  leitH  than  n  ton- 
nage tax  with  the  word  "Occupational" 
added. 


WEEKLY  RESUME 
The  iron-ore  shipping  season  opened 
on  the  Great  Lakes  on  April  11,  iut 
few  boats  are  reported  to  he  tnovvng. 
Ore  prices  for  1921  are  not  yet  fixed, 
and  operators  are  said  to  be  anxious. 
The  U.  S.  Steel  Corporation's  act  in 
cutting  the  price  of  its  products,  it  is 
hoped,  will  stiinulate  trade.  In  Min- 
nesota the  iron-ore  taxation  measure 
has  been  signed.  In  Nevada,  an- 
nouncement of  a  75-c.  cut  in  wages  at 
Tonopah  and  Divide  was  followed  by 
a  walkout.  The  Jackling  group  of 
porphyries  has  also  announced  a  20- 
per  cent  cut  in  salaries.  The  Silver- 
smith mine,  at  Sandon,  B.  C,  has 
shut  down  indefinitely.  The  Hecla,  at 
Wallace,  Idaho,  has  decided  to  remain 
open.  Calumet  d  Arizona  will  cease 
all  production  of  ore  and  copper  at 
once.  On  the  other  hand,  conditions  in 
the  gold  camp  of  Porcupine,  Ont.,  are 
said  to  be  the  best  in  six  years,  and 
things  are  flourishing.  A  reduction  in 
freight  rates  on  ores  of  certain  grades 
at  Pioche,  Nev.,  has  been  authorized 
for  a  limited  period.  The  Seneca  Min- 
ing Co.,  at  Calumet,  Mich.,  has 
started  its  first  slope. 

In  Manitoba  the  Flin  Flon  prop- 
erty has  been  taken  under  option  by 
the  Mining  Corporation  of  Canada, 
it  is  said,  and  $850,000  paid.  In  Loxiisi- 
ana,  Calcasieu  Parish  is  reported  to 
have  agreed  to  a  com,promise  in  the 
Union  Sulphur  Co.  suit  over  assessed 
valuation.  On  April  11  the  V.  S. 
Supreme  Court  handed  down  a  sup- 
plemental decision  of  minor  impor- 
tance in  the  Conkling-Silver  King 
Coalition  case,  favoring  the  latter. 
At  Washington  Secretary  Hoover 
has  announced  his  intention  of  mak- 
ing a  survey  of  the  world's  zinc 
markets.  The  bill  providing  for  the 
appointment  of  a  Federal  Coal  Com- 
missioner has  again  been  introduced. 
The  Senate  has  once  more  received 
II.  Foster  Bain's  nomination  as  head 
of  the  Bureau  of  Mines. 


Porphyries  To  Cut  Salaries 
20  Per  Cent  May  1 

Salaries  of  oflicials  and  employees  of 
the  "porjihyry"  group  of  copper  com- 
panies, including  Ray,  C'hino,  Nevada 
Clonsolidated  and  Utah  Copper,  are  to 
be  cut  20  per  cent  on  May  1.  This  re- 
duction will  apply  to  those  who  are  on 
other  than  a  daily  basis  provifleil  the 
rates  do  not  go  below  pre-war  levels. 


Hoover  lU-signs  as  Mead  of 
Kngineering  (Council 
Herbert  Hoover  resigned  as  the  head 
of  American  Kngircering  (Council  at  n 
meeting  of  that  bodv  In  Philadelphia  on 
April  Ifi.  Mr.  Hoover  to(»k  the  ground 
that  as  Secretary  of  Commerce  he  could 
not  cfintinue  to  hold   the  position. 


Flin  Flon  Now  Under  Option  to 
Mining  Corporation 

Owners  Said  To  Have  Received  $350,000 
in  Form  of  Unsecured  Loan 

The  Mining  Corporation  of  Canada 
has  taken  an  option  on  the  Flin  Flon 
property  in  northern  Manitoba.  The 
price  is  the  same  as  that  which  Col. 
William  Boyce  Thompson  and  asso- 
ciates had,  the  latter's  option  having 
expired  with  the  end  of  March,  as 
stated  in  Engineering  and  Mining 
Journal  of  April  9.  The  Mining  Corpo- 
ration is  reported  to  have  already  paid 
$350,000.  It  is  said  that  the  under- 
standing is  that  if  they  are  unable  to 
finance  the  proposition  and  should  fall 
down  on  the  deal,  the  $350,000  would 
be  returned  to  them  at  any  future  time 
that  the  property  is  sold.  This  payment 
of  $350,000,  it  is  said,  really  represents 
an  unsecured  loan  to  the  owners  of  the 
property. 


Union  Sulphur  Would  Compromise 

Tax  Dispute  With  Parish 
Reported   Latter  Has   Accepted  Offer — 
Seemingly  No  Dispute  Over  Valua- 
tion of  Plant  and  Equipment 

In  the  dispute  over  assessed  valuation 
between  the  Union  Sulphur  Co.  and 
Calcasieu  Parish,  Louisiana,  the  sulphur 
company  has  offered  to  compromise 
with  the  parisli  on  the  following  terms: 
That  the  company  will  pay  the  taxes 
for  1919  on  tlie  full  levied  assessment 
of  $31,03'.»,:i9.''),  plus  certain  attorneys' 
fees,  interest,  etc.;  that  the  assessment 
for  1920  be  based  upon  a  valuation  of 
$3,417  per  ton  on  the  4,009,394  tons 
estimated  remaining  in  the  mine,  and 
that  the  892,945  net  tons  in  stock  piles 
(1,042,945  tons  gross  less  l.'")0,000  tons 
for  permanent  bases  of  bins)  be  valued 
at  the  market  price  f.o.b.  mine;  that 
proper  tonnage-depletion  deductions  be 
made  from  each  future  year's  assess- 
ment, and  that  the  deduction  of  150,000 
tons  from  slock  piles  be  a  permanent 
one  from  year  to  year.  Apparently 
there  is   tm  <lispute  over  the  valuation 

that  has  I n  placed  on  the  plant  and 

equipment. 

The  figun-^  of  the  agreement  in  full 
indicate  that  the  sulphur  tonnage  re- 
serve In  tlw  mine  Jan.  1,  1920,  was 
4,009,3i>4;  that  the  proiluction  during 
1919  was  r)2<>,2.'i0  tons  and  during  1920 
was  37,r>35  tons;  and  that  the  gross 
slock  of  sulphur  on  hand  .Ian.  1,  1920, 
was  1,042,945  tons  valued  at  $15  per 
ton,  and  .Lin.  1,  1921,  was  271,049  tons 
valued  at  $13.50  per  ton. 

Later  advice  from  Lake  Charles,  I,a., 
indicates  thai  the  parish  has  agreed  to 
the  terms  <if  the  compromise.  This, 
however,   has   not  been   verified. 
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Utah  Engineering  Council  Holds 

First  Dinner 
Sidney     J.    Jennings     Suggests     Inter- 
national  Council   To    Regulate 
Conditions  of  Silver 
Production 

The  Utah  Engineering  Council,  re- 
cently formed  to  bring  about  the  affilia- 
tion of  engineering  societies  function- 
ing in  the  state,  held  its  first  dinner 
in  Salt  Lake  City  at  the  Hotel  Utah, 
on  the  evening  of  April  11.  There  were 
400  to  500  engineers  and  their  friends 
present.  The  central  theme  of  the 
speeches  of  the  evening  was  the  use 
which  could  be  made  in  modern  society 
of  the  creative  power  and  experience 
of  the  engineer.  The  newly-elected  Gov- 
ernor of  the  state,  Governor  Mabey. 
was  present,  and  gave  an  address  on 
"The  Engineer  and  the  Commonwealth." 
Clarence  Neslen,  Mayor  of  Salt  Lake 
City,  also  spoke. 

The  aims  of  the  organization  were  dis- 
cussed by  Hylon  T.  Plumb,  who  intro- 
duced Lafayette  Hanchett  as  toast- 
master.  Sidney  J.  Jennings,  of  the 
United  States  Smelting  Co.,  was  present 
as  a  guest  of  the  Utah  section  of  the 
A.  I.  M.  E.  Mr.  Jennings  spoke  on  the 
Pittman  Act  and  its  importance  to  min- 
ing, stating  it  to  be  his  belief  that  the 
silver  mines  of  the  nation  could  not 
operate  without  the  execution  of  the 
provisions  of  this  measure.  Mr.  Jen- 
nings urged,  furthermore,  that  mining 
men  co-operate  to  have  the  conditions  of 
silver  production,  as  regarding  price 
especially,  regulated  by  an  international 
council. 

Other  speakers  were:  Prof.  R.  R. 
Lyman,  who  spoke  on  the  "Value  of 
Technical  Training,"  and  W.  R.  Arm- 
strong, chief  engineer  for  the  Oregon 
Short  Line  Railroad,  who  gave  a  de- 
scription of  pioneer  railroad  building, 
asserting  that  the  same  qualities  needed 
a  few  decades  ago  for  accomplishment 
are  equally  necessary,  if  not  more  so, 
to  solve  present-day  transportation 
problems.  Rev.  J.  Sherman  Wallace 
was  also  on  the  list  of  the  speakers  of 
the  evening. 


Montana  Society  of  Engineers 
Meets  at  Anaconda 

Members  of  the  Montana  Society  of 
Engineers  held  their  34th  annual  meet- 
ing at  Anaconda  April  7,  8  and  9. 
Sight-seeing  trips  were  made  through 
the  various  departments  of  the  Washoe 
Reduction  Works  of  the  Anaconda 
Copper  Mining  Co. 

George  T.  McGee,  of  Helena,  was 
named  president  of  the  society.  Other 
officers  elected  were:  Chauncey  L.  Ber- 
rien, Butte,  first  vice-president;  Leon 
D.  Conkling,  Bozenian,  second  vice- 
president;  Earl  B.  Young,  Butte,  secre- 
tary and  librarian;  Harry  H.  Cochane, 
Butte,  treasurer;  Charles  H.  Clapp. 
Butte,  and  Frank  A.  Linforth,  trustees 
for  three-year  term.  C.  A.  Lemmon  the 
retiring  president,  in  his  annual  address 
reviewed  the  prog'-ess  of  oil  develop- 
ment as  well  as  that  of  highway  con- 
struction in   Montana. 


Court  Gives  Coalition  Company 

Extra-Lateral  Rights  in 

Conkling  Claim 

By  a  further  decision  of  the  U.  S. 
Supreme  Court  in  the  litigation  between 
the  Conkling  Mining  Co.  and  the  Silver 
King  Coalition  Mines  Co.,  of  Park  City, 
Utah,  rendered  April  11,  the  Silver 
King  Coalition  has  extra-lateral  right.s 
in  the  Conkling  claim  of  the  Conkling 
company  as  well  as  ownership  to  a 
strip  of  ground  in  dispute  between  the 
two  companies,  and  awarded  the  Silver 
King  Coalition  Feb.  28  by  a  decision 
of  the  same  court.  The  later  decision 
is  rather  of  technical  than  of  vital  in- 
terest, as  most  of  a  large  body  of  ore 
mined  by  the  Coalition  and  also  claimed 
by  the  Conkling  company  came  from 
the  disputed  strip  of  ground,  and  not 
from  the  Conkling  claim  proper.  The 
length  of  the  Conkling  claim,  it  will  be 
remembered,  as  given  in  the  patent  did 
not  agree  with  the  length  as  indicated 
by  the  location  posts,  and  by  survey; 
and  the  strip  of  ground  comprising  the 
difference  fell  by  the  decision  of  the 
court  to  the  Coalition.  The  decision  of 
April  11  conceding  apex  rights  to  the 
Coalition  in  the  Conkling  claim  settles 
the  ownership  of  about  $20,000  worth 
of  ore,  which  is  given  to  the  Coalition 
by  virtue  of  its  apex  rights  on  the 
Crescent  fissure.  The  decision  of  Api'il 
11  is  of  interest  in  that  it  holds  that 
a  vein  (here  the  Crescent  fissure), 
which  crosses  through  the  sidelines  of 
some  of  the  Coalition  claims,  has  extra- 
lateral  rights  in  the  direction  of  these 
sidelines  produced,  which  in  this  case 
have  become  the  endlines,  that  is — -it 
places  a  liberal  interpretation  in  regard 
to  the  locator's  intention  with  reference 
to  the  strike  of  the  vein,  in  that  the 
locator  may  not  always  guess  correctly 
as  to  the  direction  of  the  strike  of  the 
vein  and  locate  his  claim  along  it  but 
across  it,  as  happened  here.  The  Su- 
preme Court  held  that  because  the  dis- 
coverer has  not  claimed  as  long  a  por- 
tion of  the  strike  as  he  might  have,  he 
should  not  be  deprived  of  even  his  di- 
minished lateral   rights. 


Apache  Powder  Plant  Expected 
To  Be  Complete  in  September 

Three  hundi-ed  men  are  employed  in 
construction  work  on  the  plant  of  the 
Apache  Powder  Co.,  nine  miles  south 
of  Benson,  Ariz.  Completion  is  ex- 
pected in  September.  It  is  understood 
that  the  larger  mining  corporations  of 
the  Southwest  are  interested  in  the 
enterprise,  which  is  being  managed  by 
Charles  E.  Mills,  former  general  man- 
ager of  the  Inspiration  Consolidated  at 
Miami. 

The  Phelps  Dodge  Corporation  has 
purchased  the  "Skeet"  Jones  nitrate 
properties  in  the  Peloncillo  Mountains. 
It  is  understood  that  this  property  was 
purchased  with  an  idea  of  using  the 
products  in  the  manufacture  of  ex- 
plosives at  the  Apache  plant.  A  road 
is  being  built  to  connect  the  property 
with  a  side  track  on  the  E.  P.  &  S.  W. 
railroad. 


Lake  Ore  Shipping  Season  Opened 

Few    Boats    Moving   in   Contrast    With 

Former  Years — 1921  Ore  Prices  Not 

Set  Yet;  Operators  Uneasy 

The  1921  ore  season  has  been  opened 
on  the  Great  Lakes,  the  steamer  "Frank 
Billings,"  of  the  Hutchinson  line,  hav- 
ing left  one  of  the  Duluth  docks  on 
April  11  with  a  cargo  of  iron  ore  con- 
signed to  the  McKinney  Steel  Co., 
Cleveland.  Although  navigation  has 
been  opened  for  over  a  week  there  are 
but  few  ore  vessels  moving  and  it  is 
unlikely  that  very  much  shipping  will 
be  done  until  after  May  1.  The  fleet 
of  the  Pittsburg  Steamship  Co.,  which 
carries  the  ore  of  the  Steel  Corporation, 
will  not  start  until  that  date.  There 
was  no  string  of  ore  carriers  waiting 
at  the  Soo  this  spring  to  get  through 
to  Lake  Superior  and  only  a  few  car- 
riers have  left  for  the  ore  docks  on 
Lake  Superior.  Ore  prices  for  1921 
have  not  been  set  as  yet,  but  it  is  be- 
lieved that  some  action  will  be  taken 
about  May  1.  The  operators  are  very 
uneasy  as  they  do  not  know  whether 
they  are  going  to  move  thousands  or 
millions  of  tons  this  year.  The  decision 
of  the  Steel  Corporation  to  reduce  its 
prices  was  very  well  received  through- 
out the  Lake  district,  as  it  is  thought 
that  this  will  have  a  good  effect  on  the 
ore  market.  Several  more  underground 
mines  have  been  closed. 


Non-Corrosive  Steel  Discovered 
in  Krupp  Laboratories 

From    Our  Berlin   Correspondent 

After  years  of  experiments  in  the 
laboratories  of  Krupp's,  the  latter  firm 
has  succeeded  in  producing  a  steel  alloy 
which  is  claimed  to  be  non-corrosive. 
It  contains  over  70  per  cent  of  iron,  its 
other  components  being  chromium,  and 
in  a  lesser  degree,  nickel.  The  alloy 
is  made  in  three  different  varieties.  The 
first  resembles  silver  in  chemical  qual- 
ities, but  has  inferior  mechanical  quali- 
ties. It  is  recommended  for  medical 
instruments,  turbine  blades,  valves,  and 
the  like.  It  is  said  to  be  immune 
against  water  and  nitric  acid,  but  not 
against  sulphuric  and  muriatic  acid.  It 
io  marketed  at  a  price  of  75  marks  per 
kg.  A  second  variety  offers  non- 
corrosiveness  in  a  lesser  degree,  but  is 
more  ductile  and  malleable.  As  regards 
immunity  against  the  chemical  action  of 
water,  it  is  claimed  to  be  superior  to 
all  existing  steel  alloys.  A  third  brand, 
still  more  compromising  between  non- 
corrosiveness  and  mechanical  qualities, 
is  made  for  being  used  in  cutlery  manu- 
facture, and  the  like. 


Aluminum  Company  Must 
Sell  Stock 

The  Aluminum  Co.  of  America  has 
been  ordered  to  dispose  of  its  stock  in 
the  Aluminum  Rolling  Mill  Co.,  of 
Cleveland,  Ohio,  within  one  year,  by  the 
Federal  Trade  Commission.  The  com- 
mission found  that  the  company's 
methods  created  a  monopoly  in  sheet 
aluminum. 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Secretary  Fall  Mum  on  Subject  of 

War  Minerals  Relief 

Only  Five  Claims  Awaiting  Decision — 

Commissioners  Uncertain  as  to 

Further  Duties 

The  new  Secretai-y  of  the  Interior  has 
made  no  announcement  of  policy  with 
regard  to  the  War  Minerals  Relief  Com- 
mission. Pending  such  an  announce- 
ment, members  of  that  commission  are 
uncertain  as  to  when  they  may  be  re- 
lieved from  their  duties.  Senator 
Shafroth,  the  chairman  of  the  commis- 
sion, has  planned  to  sail  for  Europe 
within  a  month.  Philip  N.  Moore,  an- 
other of  the  commissioners,  has  made 
arrangements  to  begin  active  work  in 
his  St.  Louis  office  about  May  15. 


Sentiment  very  generally  favors  the 
exploitation  of  mineral  deposits,  but 
mining  engineers  in  different  sections  of 
the  country  are  protesting  against  any 
effort  to  make  black  into  white  by  legis- 
lative process. 


Harding  and  Fall  May  Visit 
Alaska  This  Summer 

Tentative  plans  have  been  made  by 
the  President  and  by  the  Secretary  of 
the  Interior  to  visit  Alaska  this  sum- 
mer. As  such  a  trip  is  contingent  upon 
circumstances  that  may  arise  regret  is 
expressed  that  the  plan  should  have 
been  announced  at  this  time.  If  con- 
ditions should  arise  which  will  prevent 


President    Harding    from    making    the 
As  this  is  written,  decisions  are  pend-     trip  it  is  probable  that  Secretary  Fall's     fact-finding    and    administrative    func 


Coal  Commissioner  Bill  Again 
Introduced 

George  Otis  .Smith  Said  To  Be  Opposed 

—Prefers  First  To  Try  Publicity 

Without  Regulation 

Senator  Frelinghuysen  has  reintro- 
duced his  Federal  Coal  Commissioner 
bill,  revised  so  as  to  vest  in  the  Directo.r 
of  the  U.  S.  Geological  Survey  the 
duties  prescribed  for  the  coal  commis- 
sioner. The  bill  provides  that,  in  addi- 
tion to  the  $6,000  now  received  by  the 
Director  of  the  Survey,  he  is  to  be  paid 
$5,000  as  coal  commissioner. 

Dr.  George  Otis  Smith,  director  of 
the  U.  S.  Geological  Survey,  is  under- 
stood not  to  be  in  accord  with  the  pro- 
posal.  He  has  stated  that,  in  his  opinion. 


ing  on  only  five  claims.    There  are  still     plans  will  be  caiTied  through. 

pending    numerous    matters    connected 

with  claims  in  which  awards  have  been 
made,  but  matters  of  that  kind,  it  is  be- 
lieved, can  be  handled  by  the  chief  engi- 
neer, who  necessarily  must  remain  with 
the  work  for  some  time  to  come.  It  is 
within  the  range  of  possibility,  how- 
ever, that  Secretary  Fall  may  disagree 
with  the  findings  of  the  last  administra- 
tion with  regard  to  the  "request  and 
demand"  feature  of  the  War  Minerals 
Relief  Act.  If  he  were  to  request  the 
new  Attorney  General  to  render  an 
opinion,  and  if  that  opinion  were  to  be 
at  variance  with  the  one  issued  by  At- 
torney General  Palmer,  it  would  mean 
that  several  hundred  cases  would  have 
to  be  reopened.  In  that  event,  the 
commission's  work  would  be  extended. 


House  Committee  on  Mines  and 
Mining  Selected 

Selection  of  the  membership  of  the 
Committee  on  Mines  and  Mining  in 
the  House  of  Representatives  during 
the  67th  Congress,  just  beginning,  was 
completed  April  18  The  Republican 
members  of  the  committee  are  as  fol- 
lows: Marion  E.  Rhodes,  Missouri, 
chairman;  Leonard  S.  Echols,  West 
Virginia;  John  M.  Robsion,  Kentucky; 
Edwin  D.  Brooks,  Illinois;  Oscar  R. 
Luhring,  Indiana;  Charles  R.  Con- 
nell,   Pennsylvania;    Samuel    S.    Arentz, 


tions  should  be  vested  in  separate  agen- 
cies. It  is  his  belief  that  the  powers 
conferred  in  the  Frelinghuysen  bill 
should  head  up  in  the  Secretary  of  the 
Interior.  Some  of  the  duties  then  could 
be  assigned  to  the  Bureau  of  Mines, 
some  to  the  Geological  Survey  and  the 
regulatory  features  of  the  measure 
could  be  handled  through  a  special  as- 
sistant to  the  Secretary  or  some  other 
agency  entirely  removed  from  the 
bureaus  undertaking  to  ascertain  facts. 
Dr.  Smith  told  the  LaFollette  commit- 
tee during  its  hearing  that  he  believes 
regulation  of  the  coal  industry  along 
public  utility  lines  is  certain  to  come. 
In  his  opinion,  this  is  practicable  and  is 
fundamentally  sound,  not  only  from  an 


Senate  Gets  Bain's  Nomination 

The  nomination  of  Dr.  H.  Foster  Bain 
to  be  director  of  the  U.  S.  Bureau  of 
MincB  was  .sent  to  the  Senate  by  Presi- 
dent Harding  on  April  16.  At  the  time 
of  thin  writing,  the  nomination  has  not 
been  confirmed,  but  as  no  objection  to 
Dr.  Bain  has  been  indicated  by  any 
member  of  the  Senate,  it  is  probable 
that  hiH  nomination  will  be  confirmed  in 
due  courHc. 


Nevada;     William     Williamson,     South 

Dakota;  Don  B.  Colton,  Utah;   Dan  A.  economic   viewpoint  but  with   due   con- 
Sutherland,  Alaska.  cern    for   the    equities    of   all    affected. 
The    Democratic    members    are    Otis  Nevertheless   he   states   very   positively 
Lilius    B.    Rainey,  '•^'^t    no    such     regulations    should    be 


Wingo.    Arkansas; 

.'Vlabama;  George  K  Favrot.  Louisiana; 
F.  B.  Swank,  Oklahoma.  Meyer  Lon- 
don, the  Socialist  member  of  Congress, 
also  is  assigned  to  the  Mines  Committee. 


LeKiHlative  Tran.smutation  of  Non- 
Metals  Into  .MctaJH  "Riles" 
Kngineers 
The  actirin  of  CongreHH  in  leiciKlnting 
non-mcliilliferouK  mineraU  into  the 
mc-tallirerouH  cln«H  in  coming  in  fur 
nharp  criticinm.  Thin  action  wan  tiikin 
in  the  recently  enacted  Indian  Appro- 
priation law,  In  which  magncHite,  gyp- 
num,  liniCMtone  and  anln'ittdK  are  to  Ik- 
rejrnrded  an  metnllifc-rouH  for  the  pur- 
pofieK  of  that  net.  Thi.s  proviHJon  in 
thought  to  have  been  fdlpped  into  thi> 
bill  for  the  stole  purpoHC  of  opuninir  to 
entry  certain  aKbenton  depotitn  within 
Indian  reiwrvationii. 


undertaken     until     publicity,     without 

regulation,  will  have  been  tried  out  to 

see  if  it  may  not  accomplish  the  results 

hoped  for  in  the  operation  of  a  more  or 

less  drastic  form  of  Federal  control. 

The  Frelinghuysen  bill  provides  for  a 

Zinc  Markets  of  the  World  To  Be    searching   investigation   covering   "the 

„  J  organization,  management  and  practices 

hurveyea  ^^f    ,i,.„|,,,.^    ,,,„|    „|,erators,    costs    and 

After   conferring   with    a    number   of     profits   in   K.nnection   with   the   mining, 

the  repre.senUitives  of  the  zinc  industry,     sale  and  .iislrilmlion  of  coal,  the  terms 

the  Secretary  of  Commerce  has  under-     contained    in    lea.ses   of  coal    mines,   the 

taken,  in  co-operation  with  the  indu.stry,     prices   dtmanded   or   received    for   coal, 

of   the    zinc    markets    of   the     the    distrilnilion,    storage 


a    survi 

world.  Tho.se  who  conferred  with  Sec- 
retary Hoover  were:  H.  W.  Lohman, 
United  Zinc  Smelting  (Corporation;  E. 
II,  Wolff,  Illinois  Zinc  <:<>.;  E.  H.  Gnis- 
Hclli,  (JrasHclli  (Chemical  Co.;  Wade  A. 
Taylor,  American  Zinc  Producing  Co.; 
fhnrles  W.  Baker.  American  Zinc  Lead 
&  Smelting  Co.;  11.  V.  Pretzel,  Ameri- 
can Mi'tal  Co.;  John  A.  MctCarthy,  Ana- 
conda Copper  Mining  (Co.;  William  A. 
Ogg,  American  Zinc,  Lend  Air  Sni<dting 
Co.;  S.  M.  Evnns,  Eagle  I'icher  Li'ad 
Co.,  and  S.  S.  Tuthill,  of  the  American 
Zinc  InHtitutc. 


and  sale  of 
coal  and  thi'  methods  and  processes  em- 
ployed therein,  the  consumption  of  coal 
and  the  I  ninsporlation  of  coal  in  com- 
merce, in<lii(ling  the  distriliulion  of  coal 
cars."  Wliile  the  measure  is  far  less 
draKtic  lliiin  I  hill  proposed  by  Senator 
Culder,  the  purport  of  the  bill  with  its 
power  to  Hiibpcena  and  to  enforce  penal- 
ticn  Ir  of  the  type  calculated  to  stir  up 
friction  and  aniniosities.  Were  all  the 
powers  \i,>\y>i\  in  the  Geological  Survey, 
it  in  believed  that  that  Bureau  soon 
wouhl  be  in  ilisfavor  with  industry,  as 
IK  the  Federal  Trade  Commission. 
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Special  London  Letter 

South   Crofty    Only   Cornish   Tin   Mine 

To   Earn   Profit — West   Springs   on 

Rand  Cuts  Reef,  Finding  Great 

Width   Running  2.04   Dwt. 

— East  Rand  Prop,  in 

Bad  Position 

By  W.  a.  Doman 

London,  .April  5 — The  only  tin  mining 
company  in  Cornwall  to  make  a  profit 
last  year  was  the  South  Crofty,  and  it 
had  the  unusual  experience  of  raising 
the  surplus  of  £3,489  for  1919  to  £7,563. 
It  is  nothing  to  boast  about  so  far  as 
actual  amount  is  concerned;  it  is  the 
fact  that  with  the  low  prices  ruling  for 
metals  a  profit  was  earned  at  all.  Tin 
realized  an  average  of  nearly  £180  per 
ton  and  arsenic  approximately  £65,  the 
averages  for  1919  being  £140  and  just 
over  £52  respectively.  Costs  neces- 
sarily advanced,  the  chief  item  being 
that  of  coal.  As  I  have  previously  re- 
ported, the  mine,  like  all  others  in  the 
Duchy,  is  now  closed  down,  only  pump- 
ing being  in  progress.  The  question 
of  keeping  the  mine  free  of  water  is  a 
vital  one.  In  fact  neighboring  prop- 
erties are  affected  and  for  a  consider- 
able time  the  matter  of  a  joint  pumping 
scheme  has  been  discussed.  The  South 
Crofty  management  cannot  agree  with 
the  proposals  of  the  East  Pool  and 
Agar  board.  It  appears  that  on  a 
former  occasion  the  South  Crofty  put 
forward  a  proposal  under  which  the 
East  Pool  should  share  expenses.  The 
latter  refused,  preferring  to  take  meas- 
ures underground  to  preserve  their  own 
property.  Now  the  East  Pool  finds 
pumping  essential  and  the  expense 
heavy  and  desires  the  South  Crofty  to 
take  part  in  a  scheme.  This  the  South 
Crofty  refuses  to  do,  and  suggests  that 
at  the  back  of  the  proposal  is  amalga- 
mation which  it  would  only  join  if  its 
manager  were  appointed  to  a  similar 
position  in  the  merger.  The  matter  is 
still  under  discussion. 

In  the  West  Springs  mine  on  the  Far 
Eastern  Rand  the  No.  1  shaft  has  inter- 
sected the  reef  at  a  depth  of  3,890  ft., 
the  width  being  8  ft.  4  in.  This  is  ex- 
ceptional for  the  district,  and  as  no  one 
expected  great  width  to  be  accompanied 
by  high  values  there  was  no  disappoint- 
ment when  as  the  result  of  assaying 
213  samples  only  2  04  dwt.  was  shown. 
The  mine  is  being  opened  up  from  the 
workings  of  the  Springs  Mines,  and 
some  fair  grade  ore  has  been  disclosed. 
The  West  Springs  is  a  large  property 
and  is  at  present  only  scratched.  It  is 
the  experience  in  this  part  of  the  gold 
field  that  only  fi-om  one-third  to  one- 
half  of  the  area  contains  reef  that  can 
be  profitably  worked. 

Regarded  a  few  years  ago  as  an  in- 
vestment for  the  capital  of  widows  and 
orphans  the  East  Rand  Proprietary 
Mines  is  now  looking  very  ragged.     In 


fact  the  consulting  engineer  in  his  re- 
port for  1920  says  the  position  is  un- 
satisfactory in  the  extreme.  It  was 
only  saved  by  the  price  realized  for 
gold,  the  "premium"  having  been  no 
less  than  £537,000  or  nearly  25  per  cent 
of  the  total  income.  Working  costs 
required  an  extra  dwt.  per  ton  to  cover 
them,  i.e.  27  7  against  23/6.  The  result 
is  that  despite  the  gold  premium  the 
total  profit  was  only  £192,994  in  com- 
parison with  £303,816.  A  comprehen- 
sive development  program  has  been 
.  followed  with,  however,  but  little  suc- 
cess. Taking  the  different  sections,  the 
Driefontein-Angelo  indicates  approxi- 
mately 50  per  cent  of  payability,  the 
Hercules  only  20  per  cent,  which  is  too 
low  to  warrant  further  work,  and  the 
Cason-Cinderella  promises  certain  quan- 
tities of  ore  over  six  levels  toward  the 
east.  The  ore  resei-ves  are  estimated 
at  2,410,850  tons  averaging  6.1  dwt.  per 
ton,  of  which  nearly  10  per  cent  in  the 
form  of  shaft  and  boundary  pillars 
assays  7.8  dwt. 


creased  its  capitalization  from  500 
shares,  par  value  $100,  to  60,000  shares, 
par  value  $10.  The  company  produced 
and  shipped  a  considerable  tonnage  of 
copper-bearing  ore  in  1919. 

The  Velvet   Mine 

Property   Opened   in   1897   Taken   Over 
by   Rossland   Velvet   Mines,   Ltd. 

By  C.  M.  Campbell 

The  Velvet  mine,  about  six  miles 
west  of  Rossland,  B.  C,  on  the  old 
Dewdney  trail,  has  some  claim  to  be 
considered  in  Canadian  history,  aside 
from  its  record  as  a  mine.  This  is  due 
to  its  connection  with  Sir  Charles  Tup- 
per,  one  of  the  fathers  of  the  Canadian 
Confederation  and  later  Premier  of 
Canada.  In  1896  Sir  Charles  was  de- 
feated and  Wilfrid  Laurier  became 
Premier,  with  the  result  that  the  former 
head  of  the  government  retired  from 
active  participation  in  politics.  In 
1897  he  organized  the  English  company 
that  started  the  development  of  the  Vel- 


VELVET  .\II.\E 


-XEAK   ROS.SLA.XI).   B.    ('.      THE   BOUXDARY    DL«:TRICT   LIES 
BEYOND  HILLS  IN  DISTANCE 


CANADA 

British  Columbia 

Silversmith   Mine  Suspends   Operations 

Until    Market    and    Costs    Improve 

Grand  Forks — The  dining  room  and 
cook  house  of  the  Rocky  Candy  mine, 
the  Consolidated  M.  &  S.  Co.'s  fluor- 
spar property  on  the  North  Fork  of  the 
Kettle  River,  were  destroyed  by  fire 
recently. 

Trail — The  Consolidated  smelter  re- 
ceived 7,713  tons  of  ore  for  the  week 
ended  April  7,  all  coming  from  com- 
pany mines. 

Nelson — The  Mountain  Chief  Mining 
Co.,  with  claims  at  Renata,  on  the  lower 
.Arrow  Lakes,  has  reorganized   and   in- 


vet  and  adjoining  claims.  For  several 
years  this  mine  produced  in  some  quan- 
tity ore  running  from  5  to  20  per  cent 
copper  and  from  $10  to  $20  in  gold  and 
silver.  Owing  to  exhaustion  of  the  best 
lenses  and  excessive  pumping  on  the 
lower  levels  it  was  shut  down  about 
1902.  At  that  time  S.  S.  Sorensen.  now 
of  South  .America  and  New  York,  was 
superintendent,  and  F.  W.  Maclennan, 
now  general  manager  of  the  Miami,  was 
assayer.  For  some  time  later  it  was 
worked  by  lessees,  who  confined  their 
attention  to  the  upper  levels,  which  were 
drained  by  a  tunnel.  In  1918  the  Gran- 
by  Consolidated  Mining,  Smelting  & 
Power  Co.  optioned  the  property  in  the 
hope  that  enough  ore  could  be  developed 
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to  justify  the  construction  of  a  cross- 
cut tunnel  at  depth,  but  the  work  done 
did  not  apparently  warrant  the  expense. 
It  has  now  been  taken  over  by  the  Ross- 
land  Velvet  Mines,  Ltd.,  and  active  op- 
erations are  again  about  to  be  started. 
Some  chromite  deposits  were  located 
on  the  neighboring  hills  several  years 
ago,  but  when  the  war  stopped,  develop- 
ment ceased.  The  situation  of  the 
Velvet,  on  the  upper  slopes  of  a  heavily 
timbered  valley,  is  picturesque  in  the 
'  extreme. 

Sandon  —  The  Silversmith  mine,  the 
only  property  that  has  run  with  a  full 
crew  since  the  One  Big  Union  strike 
began  last  spring,  and  which  continued 
development  during  most  of  the  winter 
with  about  40  men,  has  suspended  oper- 
ations almost  entirely.  Only  three  or 
four  men  remain.  It  is  officially  stated 
that  this  policy  will  be  continued  in 
force  until  such  time  as  an  improve- 
ment is  shown  in  metal  marketing  con- 
ditions or  lower  production  costs  are 
manifest. 

Ontario 

Conditions  at  Porcupine  Best  in  Years 

— Nipissing  Cuts  Dividend — Powder 

Drops  in  Price 
Porcupine — For  the  first  time  in  six 
years  conditions  are  favorable  at  Porcu- 
pine. Cost  of  commodities  is  declining 
and  there  is  an  ample  supply  of  power 
and  of  efficient  labor.  At  present,  while 
there  is  an  industrial  depression 
throughout  the  whole  country,  the 
Porcupine  district  is  probably  the  most 
prosperous  and  progressive  section  in 
Ontario,  and  as  the  camp  is  just  now 
getting  into  its  stride,  every  confidence 
may  be  expressed  as  to  the  future. 
There  can  be  no  question  but  that  1921 
will  much  surpass  1920,  and,  as  evi- 
denced by  the  report  of  the  Timmins 
Board  of  Trade,  last  year  was  the  best 
to  date.     The  report  states: 

1.  That  freight  receipts  for  the  past 
year  were  exceeded  by  only  one  town 
of  equal  size  in  Ontario,  and  amounted 
to  $725,000. 

2.  Bank  clearings  for  the  year 
amounted  to  $7,000,000  and  largely  ex- 
ceeded those  of  the  best  town  in  On- 
tario having  a  population  of  10,000. 

Indications  point  to  the  resumption  of 
work  on  some  of  the  older  properties, 
and  there  also  appears  to  be  a  great 
deal  of  interest  shown  by  outside  capi- 
tal, and  a  number  of  deals  are  reported 
pending. 

T^e  North  Crown  Mines  has  issued 
bondH  to  the  extent  of  $100,000.  It  is 
expected  that  the  mill,  which  had  to 
close  down  laKt  year  on  account  of  the 
power  shortage,  will  reopen  next  month. 
Development  work  has  been  carried  on 
in  the  inU^rval,  and  some  new  ore  found. 
C<»balt— At  the  recent  meeting  of  the 
director.H  of  the  NiplHsing  it  wdk  de- 
cided to  reduce  the  quarterly  dividend, 
which  is  payable  May  20,  to  .'t  per  cent. 
For  some  time  puHt  the  company  has 
been  paying  5  per  cent  regularly,  and 
a  5  per  cent  bonus  quarterly.  The  main 
shaft  house  east  of  the  lake  was  de- 
stroyed by  fire,  and  shipment  of  mill 
ort   by    the    aerial    tramway    has   been 


stopped.  Production  is  being  main- 
tained, however,  from  shafts  west  of 
the  lake.  During  March  the  company 
mined  ore  of  an  estimated  net  value  of 
$156,775  and  shipped  bullion  from  Nip- 
issing and  customs  ore  of  an  estimated 
net  value  of  $336,584. 

Tlie  Hudson  Bay,  which  has  been 
operating  with  a  few  men,  has  closed. 

The  Cobalt  Aladdin  has  started  ship- 
ments of  milling  ore  to  the  Bailey  cus- 
toms mill. 

The  Kerr  Lake  is  getting  about  $60,- 
000  oz.  a  month  fi'om  its  Vipont  prop- 
erty in  Utah. 

The  Frontier  silver  mine  in  South 
Lorrain  is  making  arrangements  to 
ship  ore  as  soon  as  navigation  opens. 

Another  drop  in  the  price  of  powder 
for  Northern  Ontario,  of  approximately 
$1.50  a  hundred  pounds,  has  been  an- 
nounced. The  new  prices  effective  are 
$19.50  for  40  per  cent  forcite,  $21.50  for 
50  per  cent  and  $23.50  for  60  per  cent. 


MEXICO 


Zacatecas 

Dos  Estrellas  Company  Sampling  Veta 
Grande    Properties;    Acquisition 
Said  To  Be  Less  Desirable 
Since  Silver  Dropped 
Zacatecas,     March     30  —  The     Dos 
Estrellas  Mining  Co.,  of  El  Oro,  State 
of  Mexico,  has   been   actively   engaged 
since  Jan.   1,  1921,  in   opening  up  and 
sampling  the  famous  Veta  Grande  prop- 
erties,   situated    at    about    eight    kilo- 
meters east  of  Zacatecas  City.     At  this 
time  George  F.   Schattinger,  the   engi- 
neer in  charge,  has  about  350  men  at 
work.      Much    interest   is    being    mani- 
fested as  to  whether  they  will  exercise 
their  option   upon  these   properties,   as 
in  the  event  of  their  so  doing  a  new  era 
of  prosperity  is  in  store  for  Zacatecas. 
It  is  known  that  there  is  well  over  half 
a  million  tons  of  siliceous  silver  ore  in 
the  dumps  and  there  is  reputed  to  exist 
upwards  of  twice  this  amount  of  silice- 
ous fills   in   the   mines,   which  have  an 
unbroken  length  of  over  four  kilometers, 
but  as   both   fills   and   dumps   are   sup- 
posed  to  carry  but   about   8   oz.   silver 
and  about  50c.  gold,  it  will  be  interest- 
ing to  see  whether  the  general  manager 
of  the  company,  Mr.  T.  Skewes  Saun- 
ders, who  is  here  on  an  inspection  trip, 
will  decide  to  erect  a  power  plant  and 
mill  for  the  purpose  of  treating  these 
low-grade  ores.     It  is  understood   that 
there  is  a  quantity  of  lead-zinc  ore  in 
one  of  the  veins  below  the  present  water 
level,  but  the  management  has  not  at- 
tempted  to  unwater   the   mine  but  has 
confined     examination     and     sampling 
work    to    those    workings    above    water 
level.     These  properties  were  the  sub- 
ject of  active   investigation   at  the  be- 
ginning of  last  year  when  the  price  of 
silver  was  over  a  dollar  and  were  then 
believed  to  constitute  a  most  desirable 
BC(iuiHition,   but   with    silver   at   around 
5r)c.  per  oz,  it  is  much  feared  that  such 
will  not  be  considerc'd  by  the  EslrellaH 
company   an   having  sufTicient   merit  to 
warrant  the  big  expenditure  that  will  be 
entailed    in    providing    suitable    mining, 
milling  and  power  equipmentn. 


The  Cia.  de  Inversiones,  a  subsidiary 
of  the  El  Oro  Mining  &  Railway  Co., 
is  actively  engaged  in  unwatering  and 
examining  the  San  Bernabe  and  Los 
Campos  properties  in  the  immediate 
vicinity  of  Zacatecas  City.  The  same 
company  is  reported  to  have  obtained 
an  examination  option  upon  the  well 
knovm  Noria  mine  in  the  Sombrerete 
district  of  this  state. 

Engineers  on  behalf  of  New  York 
capitalists  are  examining  the  San 
Rafael  mine,  located  in  the  heart  of 
Zacatecas  City,  said  property  being  con- 
trolled by  John  Lee  Stark,  who  is  well 
known  in  local  mining  circles. 

Coahuila 
Seeking  Fuel  for  Torreon  Smelter 
Torreon — A  number  of  Chinese  busi- 
ness men  of  this  city  are  preparing  to 
develop  the  Caridad  group  in  the  Vel- 
ardeiia  district.  The  property  lies  ad- 
jacent to  the  Wa  Hu  mines,  which  were 
formerly  operated  by  Chinese  and  pro- 
duced  some   good   eommerical   ore. 

An  effort  is  still  being  made  by  the 
Perioles  Mining  Co.  to  obtain  a  suffi- 
cient supply  of  fuel  to  blow  in  a  few 
furnaces  at  the  Torreon  smelter  to 
smelt  the  ores  on  hand.  Owing  to  the 
conditions  of  the  railroads  caused  by 
the  strike  which  was  started  the  latter 
part  of  February  it  is  impossible  to  get 
cars  to  bring  in  fuel. 

Word  has  just  been  received  here  of 
the  suspension  of  the  Aguascalientes 
smelter  likewise  owing  to  lack  of  fuel. 

Saltillo — Ramon  R.  Trevino,  of  Mon- 
clova,  has  denounced  six  pertenencias 
in  the  Fucste  Mountains  near  the  vill- 
age of  Ocampo.  The  survey  will  in- 
clude a  portion  of  the  old  Messina  mine, 
which  was  formerly  owned  by  Carlos 
Mosler,  deceased. 

Joaquin  P.  Mendoza  is  developing 
some  extensive  iron  deposits  carrying 
lead  and  silver  and  located  in  the  Santa 
Rosa  Mountains  about  four  miles  south 
of  the  Mu/.(|uiz  mining  camp  in  this 
state.  The  property  consists  of  six 
claims  adjoining  the  Porvenir  and  the 
old  abandoned  mines  of  San  Juan. 


.ARIZONA 
United  Verde's  Man  Hoist  Completed — 
Arkansas  &  .\rizona  Copper  Co. 
Sues  United  Verde 
Jerome— The  new  United  Verde  man 
hoist  is  practically  complete,  succeeding 
No.  3  shaft,  which  will  be  used  in  the 
future  only  as  an  air  shaft.  The  new 
top  station  is  on  the  5(10  U'vel,  reached 
by  a  5()0-fl,  tunnel,  through  which  runs 
an  electric  r.iilway,  with  20-nian  cars. 
Each  double  deck  cage  will  han<lle  fifty 
men,  who  will  be  taken  down  in  verit- 
able elevator  cars,  each  weighing  10 
tons,  with  safety  devices  that  will  pre- 
vent lowering  befure  all  doors  are 
locked.  The  several  large  rooms  of  the 
Htntlon  are  walleil  with  concrete.  Power 
JH  electric  and  an  electric  crane  is  pro- 
vided for  shifting  machinery  or  ma- 
teriol.  ('ommuiiication  through  the 
shaft  is  to  the  lil(M)  level,  though  it  is  to 
be  continued  down  to  the  lowest  work- 
ings, at  2400  ft. 
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Prescott — Suit  has  been  filed  in  Pres- 
cott  by  the  Arkansas  &  Arizona  Copper 
Co.  against  the  United  Verde  Copper 
Co.  to  prevent  the  latter  from  securing 
patent  to  a  part  of  the  Diamond  lode 
mining  claim,  alleged  to  be  the  property 
of  the  plaintiff,  but  included  by  the  de- 
fendant within  its  Chrome  Fraction 
mining  claim.  Plaintiff  relates  that  the 
Diamond  claim  was  located  in  1911  by 
William  Bracken,  that  it  passed  to  the 
company  in  June,  1916,  and  that  all 
assessment  work  has  been  done  upon  it 
save  in  the  years  when  no  assessment 
work  was  required. 

The  Jerome-Prescott  Copper  Co.  has 
leased  its  thirty-two  Copper  Basin 
claims  to  F.  M.  Parker,  L.  O.  Williams 
and  W.  E.  Sanders,  on  a  royalty  basis. 
The  deepest  development  is  126  ft. 

Globe — There  has  been  a  general  ex- 
odus of  unmarried  American  miners, 
most  of  them  going  to  points  in  South- 
ern California,  though  many  have 
headed  for  gold  camps  known  to  them 
in  Nevada,  California  and  Colorado. 
Hundreds  of  those  who  remain  will  be 
given  work  on  the  roads.  A  well  de- 
veloped plan  of  road  work  has  been 
announced  from  Superior,  where  350 
men  are  to  be  employed  on  the  rock 
work  of  the  Miami-Superior  highway 
and  on  the  Ray-Superior  and  Ray- 
Mesa  roads.  Hundreds  more  of  the 
unemployed  are  to  find  work  on  silver 
mines  that  have  been  idle  for  a  decade 
or  more,  including  the  old  Centennial 
mine  and  mines  in  Richmond  Basin  and 
in  the  Ramboz  section.  Much  of  the 
new  work  is  being  done  under  lease 
agreements. 

It  is  announced  that  the  plans  of  the 
Louis  d'Or  mining  company  will  not  be 
affected  by  the  shutdown  of  local  copper 
producers. 

Old  Dominion  has  added  a  1200-hp. 
Diesel  engine  to  its  equipment. 

Parker — T.  J.  Carrigan  has  started 
construction  of  a  300-ton  mill  on  the 
Arizona  Standard  Copper  Co.'s  prop- 
erty, fourteen  miles  east  of  Parker  and 
seven  miles  from  a  station  on  the 
Swansea  railroad.  Machinery  is  from 
the  Llewellyn  works  of  Los  Angeles. 
Concrete  houses  are  being  erected  for 
employees. 

Tombstone  —  Local  lessees  recently 
"cleaned  up,"  more  than  40  cars  of  ore, 
which  were  rushed  to  Douglas  before 
April  12,  the  final  date  set  for  reception 
at  Douglas,  where  April  15  had  been 
designated  for  complete  closing  of  the 
Phelps  Dodge  smelter.  It  is  possible 
that  activities  will  be  continued  at 
Tombstone,  even  at  the  Phelps  Dodge 
mines,  for  it  is  understood  that  a  silver 
stack  is  to  be  kept  in  operation  at  the 
El  Paso  smelter.  Several  silver  con- 
centrators are  available  in  the  camp  and 
it  is  suggested  that  the  ores  running 
10  oz.  or  less  be  milled  and  that  the 
richer  ores  be  held  for  the  reopening  of 
the  Douglas  smelter.  The  relatively 
slack  water  supply  has  been  taken  into 
consideration,  though  an  inexhaustible 
supply  could  be  had  by  pumping  from 
the  old  Tombstone  Consolidated  Boom 
shaft.     Transporation  from   the   shafts 


to  the  mills  will  be  afforded  by  a  fleet 
of  large  motor  trucks.  One  company 
ij  reported  to  be  planning  mill  additions 
covering  flotation  and  cyaniding,  with 
enough  smelting  equipment  to  turn  out 
bullion. 

The  Old  Guard  mill  has  been  rebuilt 
by  the  National  Metals  Recovery  Co., 
which  will  rework  a  number  of  the  old 
waste  ore  dumps  of  the  district.  About 
80  tons  of  ore  is  being  handled  daily 
on  three  shifts. 

NEW  MEXICO 

Great  Eagle  Fluorspar  Mill  Makes  Trial 

Run — Tullock  Silver  Property  Near 

White  Signal   Leased — Shipping 

Iron  Ore  From  Jack's  Peak 

Lordsburg — A  trial  run  of  the  new 
mill  of  the  Great  Eagle  fluorspar  prop- 
erty indicates  an  80-ton  capacity  of  100- 
mesh  product.  At  present  fluorspar 
from  this  property  is  being  milled  en 
route,  a  special  freight  rate  having  been 
made  to  cover  this  condition.  The 
marketing  of  this  product  has  been 
placed  in  the  hands  of  W.  J.  Prowell,  of 
Philadelphia,  and  the  demand  for  this 
particular  gi-ade  of  fluorspar  for  en- 
amel, glass  and  acid  purposes  is  good. 
Alfred  Roos  is  manager. 

Development  work  on  the  1050  level 
of  the  85  mine  is  showing  copper  sul- 
phide ores  from  7  to  10  ft.  wide,  i-un- 
ning  very  high  in  copper. 

The  Co-operative  Mining  Co.  con- 
tinues to  produce  lead-silver  ore  of  ex- 
cellent grade  from  the  ore  shoot  on  the 
4th  level  which  shows  a  width  of  4  ft. 
A  considerable  tonnage  of  mill  rock  is 
being  put  on  the  dump  and  in  No.  1 
and  2  stopes  on  the  third  level,  awaiting 
the  completion  of  additions  to  the  mill 
which  will  give  a  daily  capacity  of  100 
tons.  About  35  men  are  working.  H. 
C.  Walters  is  manager. 

White  Signal— C.  W.  Mitchell  has 
taken  a  lease  and  option  upon  the  Tul- 
lock silver  property,  three  miles  south 
of  White  Signal,  and  is  in  New  York 
in  consultation  with  interested  parties. 
On  the  gold  property  near  by,  also 
owned  by  Tullock,  William  Sellers  is 
unwatering  an  old  shaft.  He  has  in- 
stalled a  string  of  sluice  boxes  and  is 
using  water  from  the  shaft  to  wash 
the  dirt  from  the  dump,  which  is  yield- 
ing about  half  an  ounce  of  gold  per 
ton.  About  fifty  tons  of  sulphide  cop- 
per ore  carrying  1  oz.  gold  and  12  oz. 
silver  has  been  mined  from  the  surface 
near  the  old  shaft. 

Tecolote  —  Beeth  Brothers  have 
started  iron-ore  shipments  from  the 
Jack's  Peak  properties,  using  the  five- 
mile  narrow-gage  line  installed  several 
year  ago  by  Delhart  (Texas)  interests 
which  have  adjoining  properties.  At 
present  a  gasoline  locomotive  is  used, 
but  is  not  adequate,  as  the  grade  is 
in  places  5  per  cent.  A  steam  loco- 
motive has  been  purchased  and  will 
be  in  operation  soon.  Side-dump  cars 
of  five-ton  capacity  are  used.  Ship- 
ments for  the  present  are  about  150 
tons  weekly  to  the  Colorado  Fuel  & 
Iron  Co.  at  Pueblo. 


UTAH 

Ontario   Silver    Shuts   Down   After 
Smelter   Refuses   Ore 

Eureka — Ore  shipments  from  the  Tin- 
tic  district  for  the  week  ended  April  9 
amounted  to  135  cars  as  compared  with 
150  cars  the  week  preceding,  the  de- 
cline being  due  largely  to  the  order  of 
the  Garfield  smelter  of  the  A.  S.  &  R. 
suspending  shipments  of  dry  silver  ores. 
The  Centennial-Eureka  and  Bullion 
Beck  mines  of  the  United  States  Smelt- 
ing Co.  have  closed  down,  owing  to  the 
closing  of  the  copper  smelter  of  the  A. 
S.  &  R.  at  Garfield.  The  Grand  Central 
has  also  closed  dovim.  It  is  probable 
also  that  the  Eureka  Hill  will  suspend. 
This  property,  which  is  being  operated 
by  lessees,  is  worked  through  the  Cen- 
tennial-Eureka. 

Park  City — Shipments  for  the  week 
ended  April  9  amounted  to  1,489  tons. 
Shippers  were  the  Judge  companies,  840 
tons;  Silver  King  Coalition,  649.  The 
Ontario  Silver  has  ceased  shipments, 
owing  to  an  order  from  the  Garfield 
smelter  refusing  to  take  its  ore. 

IDAHO 

Coeur  d'Alene  District 
Callahan  Deepening  Main  Shaft  200  Ft. 

Wallace  —  The  Callahan  Zinc-Lead 
Co.  is  extending  the  main  shaft  200  ft. 
deeper,  which  will  make  the  total  depth 
from  the  main  working  tunnel  1,450  ft. 

Wallace — At  the  annual  meeting  of 
Hecla  Mining  Co.,  held  here  on  April  12, 
all  former  directors  were  re-elected. 
James  F.  McCarthy  was  re-elected 
president  and  general  manager;  W.  J.  C. 
Wakefield,  vice-president;  James  F. 
McCarthy,  treasurer,  and  L.  E.  Hanley, 
or  Wallace,  Idaho,  secretary. 

Much  interest  attached  to  the  out- 
come of  the  meeting,  as  it  was  known 
that  a  desire  existed  among  a  section  of 
the  shareholders  to  suspend  operations 
pending  more  favorable  conditions.  The 
directors,  however,  decided  that  for  the 
present,  at  least,  operations  should  con- 
tinue at  the  present  scale,  in  an  effort 
to  hold  the  organization  together  and 
prevent  as  little  distress  as  possible  in 
the  ranks  of  the  mining  company's 
working  forces,  during  the  difficult  re- 
adjustment period. 

WASHINGTON 
Bead  Lake  Gold-Copper  Elects  Officers 

Northport — The  lead  smelter  of  the 
Northport  Smelting  &  Refining  Co.  has 
closed  down  temporarily.  The  shut- 
down was  occasioned  by  the  closing  of 
several  Coeur  d'Alene  lead  mines  from 
which  the  smelter  receives  the  greater 
portion  of  its  ores. 

Newport— The  Bead  Lake  Gold-Cop- 
per Co.  recently  held  its  annual  di- 
rectors' meeting  and  elected  the  follow- 
ing officers:  president,  G.  C.  Geisler,- 
vice-president,  C.  C.  Witt;  and  secre- 
tary-treasurer, W.  E.  Allen;  superin- 
tendent, C.  H.  Curtis.  During  the  last 
year  the  company  completed  about  SOO' 
ft.  of  drifting  and  crosscutting,  in- 
stalled a  small  sawmill  and  cut  sufficient 
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lumber  for  a  100-ton  concentrator,  ad- 
ministration building,  and  superintend- 
ent's residence.  All  of  these  buildings 
were  completed  but  the  mill  machinei-y 
is  not  yet  installed.  The  adjoining  Con- 
quest mine  was  purchased  and  the  com- 
pany now  plans  to  retimber  the  old 
Conquest  Shaft  and  then  deepen  it  200 
ft.  Before  the  mill  is  put  in  operation 
it  will  be  necessary  to  build  an  800-ft. 
aei-ial  tramway  to  link  the  Bead  Lake 
openings  with  the  concentrator.  The 
holdings  of  the  company  are  in  Pend 
Oreille  County,  5  miles  east  of  Newport 
and  within  a  mile  of  the  boundary. 

Chewelah — The  United  Silver-Copper 
company  is  employing  a  small  crew  to 
mine  on  the  high-grade  shoot  of  tetra- 
hedrite  between  the  600  and  800  levels. 
Nine  cars  of  this  sorted  ore  were  ship- 
ped during  the  first  three  months  of  the 
year.  These  averaged  40  to  50  oz.  of 
silver  and  10  per  cent  copper  to  the  ton 
and  netted  about  $1,200  to  the  car. 
The  concentrator  closed  down  several 
months  ago,  for  the  lower-grade  milling 
ore  can  not  now  be  treated  at  a  profit. 

Oroville — The  Washington  State  Pub- 
lic Service  Commission  has  ordered 
the  Great  Northern  Railway  to  continue 
its  regular  six-day  passenger  service 
on  the  Marcus-Oroville  and  Curlew- 
Republic  branches  until  further  notice 
and  to  file  weekly  reports  \vith  the  com- 
mission. This  order  was  made  pursuant 
to  announcement  by  the  railway  com- 
pany of  intention  to  reduce  the  present 
daily  ser\'ice  to  a  tri-weekly  service 
effective  April  1. 

Danville — Plans  are  being  considered 
by  La  Fleur  St.  James  Mining  Co., 
following  a  directors'  meeting  held  at 
Oroville  in  March,  for  resumption  of 
development  on  the  company's  property 
near  here  this  spring. 

.MINNESOTA 

Stevenson  Mine  First  Shipper 

From  Mesabi 

Superior — The  construction   work   on 

the  No.  3  Great  Northern   ore  dock  is 

rapidly  nearing  completion.     The  dock 

is     up-to-date.       Spouts     are    operated 

electrically   and   the  pockets   are  lined 

with  concrete  slabs. 

Cuyuna  Range 
.Adbar  I)«-\el«pmfnt  ('o.  Diiinwind  Drill- 
ing Joan  .No.  1  Property  at 
Trommald 
llrainerd — In  the  casi-  of  Mines  Tim- 
ber Co.  and  others  against  the  Oneida 
.Mines  Co.,  District  Judge  W.  S.  Mc- 
Clenahan  has  recently  handed  down  a 
decision  which  holds  that  the  fee  own- 
ers of  mines  arc  "bound  under  well- 
recognized  principles  of  equity"  to  pay 
for  improvements  on  their  properties 
providing  the  lessees  fail  to  do  so.  The 
Mines  Timber  ('o.  and  other  plaintiffs 
were  lien  claimants  against  thr'  deff.'n- 
dant  company  in  the  sum  of  more  than 
$100,000  for  materials,  labor,  and  sup- 
plies furnished  for  the  opening  up  of 
the  C'lark  mine,  a  manganiferous  iron 
tire  property  closed  down  after  the 
armistice  before  any  ore  hod  been  pro- 
duced.    The   fpe   owners   hod   cancelled 


the  leases,  owing  to  failure  of  the  lessee 
to  maintain  royalty  payments.  Should 
Judge  McClenahan's  decision  be  sus- 
tained in  the  higher  courts,  it  is  ex- 
pected that  it  will  bring  about  some 
material  changes  in  the  form  of  Min- 
nesota mining  leases. 

Crosby— The  Inland  Steel  Co.  re- 
opened its  Armour  No.  2  mine  on  April 
.5  after  a  five  week's  shutdown,  and 
made  the  first  shipments  for  the  sea- 
son from  the  Cuyuna  Range.  Ship- 
ments from  shaft  pocket  will  be  made 
at  the  rate  of  about  fourteen  cars  per 
day  during  April  and  loading  of  the 
winter's  stockpile  will  also  be  started. 
It  is  stated  that  the  company  plans  to 
complete  the  shipment  of  four  cargoes 
before  May  1  if  possible. 

Trom  maid  —  Diamond  drilling  has  been 
started  on  the  NE|  of  SWi  of  Sect.  32, 
46-29 — the  old  Joan  No.  4  mine  prop- 
erty— by  the  Adbar  Development  Co., 
which  now  has  this  forty  under  option. 
The  Joan  mine,  formerly  operated  by 
the  Marcus  Fay  interests,  was  closed 
down  early  in  1919  after  the  shipment 
of  40,000  tons  of  high-grade  mangani- 
ferous ore,  and  the  lease  on  the  prop- 
erty was  subsequently  surrendered. 

Mesabi  Range 

Hibbing — The  Stevenson  mine  of  the 
McKinney  Steel  Co.  has  the  distinction 
of  being  the  first  shipper  from  the 
Mesabi  Range,  as  its  stock  pile  of  8,000 
tons  was  shipped  to  the  Allouez  docks 
of  the  Great  Northern  R.R.  whence  it 
was  taken  by  steamer  to  a  lower  lake 
port. 

Chisholm — Stripping  in  the  Hartley 
pit,  the  Oliver  company  was  delayed 
by  the  flooding  of  a  portion  of  the  pit 
through  the  breaking  of  a  ditch  into 
the  pit.  It  is  expected  that  work  will 
resume  soon.  Stripping  at  the  Frazer 
pit,  a  new  property  of  the  same  com- 
pany, was  stopped  for  a  week  to  permit 
the  track  system  to  be  re-aligned  and 
ballasted. 

MICHIGAN 
(Jogebic  Range 
Oglebay-Norton  Co.'s  Mines  Cease  Pro- 
duction—  Oliver    Iron    To    Start 
Shipment.K    From    Ashland 

Ironwood — All  mines  of  the  Oglebay- 
Norton  Co.  on  the  Gogebic  Range  have 
received  orders  to  stop  production. 
Operations  will  be  confined  to  explor- 
atory work,  pumping,  and  necessary 
timbering.  Some  single  men  without 
dependents  have  been  laid  off.  As  many 
men  as  possible  will  be  retained  on  a 
half-time  basis.  Under  the  new  plan  110 
men  will  be  employed  at  the  Montreal, 
300  at  the  Ottawa,  and  000  at  the 
Kureka,  Castile,  and  Asteroi<l.  Nearly 
all  of  the  1920  tonnage  shipped  from 
the.HC  mines  is  still  unused  at  the  lower 
lake  ports  or  at  the  furnaces,  and  until 
the  furnaces  are  again  in  operati<m 
there  will  be  practically  no  demand  for 
further  shipments. 

On  April  12  the  Steel  &  Tube  Co. 
started  to  ship  1,500  tons  of  Palms- 
Anvil  ore  daily  to  the  company's  fur- 
naces at  Nayville,  Wis. 


The  Plymouth  pit,  which  has  been 
idle  since  the  early  part  of  January, 
has  resumed  stripping  operations  with 
one  shovel  and  about  130  men. 

Chequamegon  Bay,  at  Ashland,  is 
clear  of  ice,  and  it  is  reported  that  the 
Oliver  Iron  Mining  Co.,  will  begin  ship- 
ping within  the  next  few  days. 

The  Cole-Goudie  shovel,  which  has 
been  tried  out  at  the  East  Norrie  mine 
for  some  months  past,  has  been  placed 
on  the  market  and  promises  to  be  an 
important  factor  in  mechanical  shovel- 
ing. 

The  booster  compressor  for  the  "G" 
Pabst  power  plant  has  arrived  and  will 
be  installed  immediately. 

Menominee  Range 

More  Mines  Closed  at  Iron  River — 

Three  at  Crystal  Falls  with 

Full  Crews 

Iron  River — The  Bates  mine  has  been 
closed  down  for  an  indefinite  period.  A 
few  days  before  the  Rogers-Brown  Ore 
Co.  had  closed  its  Hiawatha,  Rogers 
and  Chicagoan  properties.  The  Homer, 
Davidson  and  Dober  mines  are  the  only 
ones  in  the  Iron  River  field  being 
worked  full  time.  The  Baltic,  Fogarty, 
Berkshire  and  James  are  being  oper- 
ated part  time. 

Crystal  Falls — The  Carpenter,  Balkan 
and  Amasa-Porter  mines  are  the  only 
ones  in  the  Crystal  Falls  district  work- 
ing with  full  crews.  The  Odgers, 
Bristol  and  Warner  are  working  part 
time.  Shaft  sinking  only  is  being 
carried  on  at  the  Bristol  and  Wamer 
properties.  The  Judson  is  employing  a 
few  men  in  development  work.  There 
are  not  more  than  1,000  men  working 
in  Iron  County,  which  includes  the 
Crystal  Falls  and  Iron  River  fields,  if 
one  figures  two  men  to  a  day's  work 
on  the  half  time  basis. 

The  Copper  Country 

Mohawk-Wolverine    Wage    Cut    Repre- 
sents Cost  Reduction  of  1  to  l}c. 

Calumet  —  Although  the  Calumet  & 
Hecla  Mining  Co.  and  subsidiaries  have 
ceased  all  coiiper  production,  some  men 
will  be  kept  working  at  all  their  prop- 
erties for  watching,  pumping  and  such 
duties.  A  25-per  cent  reduction  in 
wages  and  salaries  became  effective 
April  Ifi.  Retiring  directors  were  re- 
elected at  the  annual  meeting. 

The  Seneca  Min'ng  Co.  has  started 
stoping  operations  on  the  north  side  of 
the  4th  level.  The  results  of  this 
operation  will  be  watched  with  inter- 
est berausi'  it  is  llie  first  slope  started 
on  the  property,  and  may  give  some 
idea  of  what  to  expect  from  future 
stoping.  Drifts  have  been  started  both 
north  and  south  on  the  6th  level. 

The  reduction  of  wages  and  salaries 
which  became  elTi-ctive  at  these  prop- 
erties on  April  I  will  reduce  their  cost 
of  producing  copper  somewhere  be- 
tween  Ic.  and   1  Ic   per  II). 

OKLAHOMA 
I'irher     The    Kagli'-I'iidier    Lead    Co. 
shut  dtiwri  its  mines  on  April  22. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper.  N.  T.. 
net    refinery* 

Electrolytic 

Tin 

Lead 

Zinc 

April 

89  Per  Om\ 

straits 

N.  T. 

St.  L. 

St.  L. 

14 

12.50 

28.50 

29.75 

4.25@4.40 

4.20 

4.60 

IS 

12.25@12.50 

29.00 

30.25 

4.25@4.30 

4.20 

4.65 

16 

12.25@12.SO 

29.00 

30.50 

4.25@4.30 

4.20 

4.65 

18 

12.2S@12.SO 

29.75 

31.00 

4.25@4.30 

4.20 

4.70 

19 

12.25@12.50 

29.50 

30.75 

4.25@4.30 

4.20 

4.70@4.75 

20 

12.25@12.50 

29.25 

30.75 

4.25@4.3C 

4.20 

4.75 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered" : 
12.75c.  on   April   14.  and  li!..">0'i,  U'.T.io  tor  .\pril  \a  to  20  inclusive. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 

generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
le  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  Ail  prices  are  in  cents  per  pound. 
Copper  Is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  Is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a   discount  of  0.125c.  per  lb. 

Quota.tions  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

April 

Standard 

Spot              3  M 

lytic 

Spot 

3  M 

Spot 

3  M 

Spot         3  K 

14 
IS 
16 
18 
19 
20 

68|       1    68J 
69         1     691 

691           70' 
69»       1     70 

70 i            70* 

72 
71 

7i' 
71 
71 

1S9 
160J 

169' 

168 
166f 

1621 
164i 

i7ii 

169f 
1691 

20i 
201 

201 
20| 
21 

21i 
21i 

21' 
211 
211 

251         261 
25J         261 

2Si         27' 
26           27 
26       1     261 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.     All 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


aUver 

Apr. 

sterling 
Exchange 

SilTer 

April 

sterling 
Exchanee 

New  York, 

Domestic 

Origin 

New  Yoi-R, 
Foreign 
Origin 

London 

New  York, 

Domestic 

Origin 

New  York. 
Foreign 
Origin 

London 

14 
IS 
16 

390 
391 
391i 

99i 
99J 

99J 

581 
58* 
S9J 

34i 
33i 
34* 

18 
19 
20 

392 
392 
392 

99* 
99* 

99* 

611 
60* 
60 1 

351 
34J 
35 

New  York  quotations  are  as  reported  by  Handy  &  Harraan  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine. 


Metal  Markets 

New  York,  April  20,  1921 

Sales  continue  of  small  volume,  with 
prices  varying:  little  from  those  quoted 
last  week.  General  business  conditions 
show  improvement  in  certain  lines,  but 
there  is  still  no  demand  of  importance 
for  raw  materials  of  any  kind.  Amonj; 
consumers  of  metal,  the  automobile 
manufacturers  seem  to  be  returning 
to  normal  conditions  faster  than  any 
others.  This  activity  is  reflected  in  a 
better  demand  for  copper  and  zinc  by 
Middle-Western  brass  makers,  and  in 
increased  requirements  for  lead  by 
storage-battery   manufacturers. 

The  tariff  situation  has  had  some 
effect  on  conditions  in  the  metal  trade, 
but  the  whole  subject  is  still  indefinite. 


Copper 

Business  has  languished  during  the 
last  week,  and  the  demand  has  gener- 
ally been  for  small  lots  from  consumers 
who  require  the  metal  for  early  use. 
There  has  been  a  pronounced  disposi- 
tion to  hunt  for  bargains  and  to  laugh 
down  any  producer  who  quotes  12.75 
or  13c.  delivered.  Coupled  with  this 
is  the  fact  that  the  meager  demand 
has  made  some  interests  anxious  to 
dispose  of  their  stocks  without  waiting 
longer.  Some  business  has  therefore 
been  done  as  low  as  12.50c.,  delivered, 
for  prompt  shipment.  Large  quantities 
are  not  obtainable  at  this  price,  how- 
ever, and  there  is  every  likelihood  that 
the  leading  intersts  will  soon  be  able 
to   obtain    their   asking   price   of    12.75 


@13c.;  in  fact,  business  was  done  at 
the  lower  figure  all  during  the  week. 
The  premium  on  .July  delivery  would 
be  about  25  points  over  the  prices 
which  we  quote. 

Export  demand  has  been  disappoint- 
ingly small,  and  has  of  course  been 
affected  by  the  disturbed  conditions  in 
England.  Some  small  inquiries  have 
been  on  the  market  from  Japan,  but 
the  business  is  not  of  sufficient  im- 
portance to  warrant  the  newspaper 
comment  that  has  been  made  upon  it. 
Most  of  it  was  done  with  the  under- 
standing that  the  metal  could  be  re- 
sold in  this  country  if  desired,  although 
the  small  amount  which  was  sold 
through  the  Export  Association  must 
actually  be  exported. 

Lead 

The  official  price  of  the  A.  S.  &  R. 
continues  to  be  4.25c.,  New  York  and 
St.  Louis.  This  producer  has  done 
practically  all  of  the  business  in  New 
York,  as  most  other  interests  are  ask- 
ing premiums  up  to  4.50c.  In  St. 
Louis,  however,  the  A.  S.  &  R.  price 
has  been  shaded  somewhat,  and  lead  is 
freely  offered  there  at  4.20c.  by  other 
producers.  The  slight  weakening  in 
the  market  was  unexpected,  and  is  un- 
likely to  persist,  because  production  is 
being  further  curtailed,  and  consump- 
tion, already  good  compared  with  other 
metals,  shows  signs  of  increasing. 
The  price  in  London  is  also  becoming 
stronger,  and  at  present  lead  could 
not  be  imported  direct  from  England 
for  less  than  4.50c.,  New  York.  Chem- 
ical lead  is  offered  at  4.25@4.40c.,  St. 
Louis.  Almost  no  future  lead  is  obtain- 
able except  at  prohibitive  premiums. 

Zinc 

The  market  has  taken  a  decided  turn 
upward,  advancing  s  total  of  10  points 
during  the  week.  Sales  have  not  been 
much  larger  than  usual,  but  the  num- 
ber of  inquiries  has  increased,  par- 
ticularly from  galvanizers,  and  better 
demand  from  this  important  class  of 
zinc  consumers  has  created  a  firmer 
undertone  to  the  market.  Whether 
due  primarily  to  the  drop  in  steel 
prices  it  is  difficult  to  say,  as  steel 
prices  are  still  high.  Some  producers 
feel  that  zinc  has  turned  the  corner 
and  is  due  for  a  continueo  rise,  wliereas 
other  market  followers  point  to  the 
heavy  stocks  in  the  country  as  a  deter- 
I'ent  to  any  advance.  High-grade  is 
still  quoted  at  6.75c. 

Tin 

Demand  continues  dull,  but  there  is 
no  metal  pressing  for  sale,  and  prices 
have  been  firm,  in  view  of  the  London 
advance.  Some  99  per  cent  could  be 
obtained  for  less  than  our  quotations, 
but  the  grade  is  undesirable,  although 
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a  good  delivery  on  the  New  York  Metal 
Exchange.  The  available  supplies  of 
tin  are  not  as  large  as  formerly  and 
seem  to  be  closely  held.  We  quote  the 
price  of  futures  the  same  as  for  spot 
Straits. 

Arrivals  of  tin,  in  long  tons:  April 
12th,  China,  15;  14th,  Penang,  100; 
15th,  London,  50. 

Silver 

The  silver  marke;  in  London  declined 
the  early  part  of  the  week  on  China 
selling,  but  advanced  later  on  buying 
for  both  Indian  bazaars  and  China  ac- 
count. The  marke*^  is  en-atic,  owing 
to  speculative  operations  in  China  ex- 
changes, causing  sharp  advances  when 
orders  are  placed  to  buy  at  the  market 
in  London,  with  small  supplies  of  sil- 
ver offering.  On  the  other  hand,  the 
market  reacts  quickly  when  these  spec- 
ulative orders  are  withdrawn,  as  the 
economic  conditions  in  China  do  not 
warrant  the  high  prices  paid  for  China 
account.  There  is  probably  still  a  large 
bear  account  in  China  exchanges,  which 
accounts  for  the  speculative  purchases. 
Indian  bazaars  continue  to  absorb  sil- 
ver, so  that  the  general  outlook  indi- 
C&tes  a  continuance  of  prices  around 
present  levels.  Supplies  of  silver  from 
the  mines  continue  only  moderate,  al- 
though there  are  some  indications  of 
a  revival  of  mining  activity  in  Mexico. 
Domestic   demand   continues   dull. 

Mexican  Dollars — April  14th,  441; 
1.5th,  44J;  16th,  45g;  18th,  46i;  19th, 
461;  20th,  46J. 

Gold 

Gold  in  London:  April  14th,  105s.  4d.; 
1.5th,  104s.  lid.;  18th,  104s.  8d.;  19th, 
104s.  8d.;  20th,  104s.  8d. 

General  stock  of  money  in  the  United 
States,  April  1:  Gold  coin  (including 
bullion  in  treasury),  $.3,001,487,915; 
standard  silver  dollars,  $272,112,326; 
subsidiary  silver,  $271, 111, .530;  United 
States  notes,  $346,681,016;  Federal  Re- 
serve notes,  $3,265,.571,195;  Federal  Re- 
serve Bank  notes,  $192,991,400;  Na- 
tional Bank  notes,  $732,818,484;  total, 
$8,082,773,866. 

Foreign  Exchange 

On  Tuesday,  April  19,  francs  were 
7.227.5c.;  lire,  4.78.5c.:  and  marks,  1.57c. 
New  York  fundw  in  Montrf-al,  12.68  per 
cent  pri-mium. 

Other  Metals 


Alaminum — Lint  priced  of  28(3)28. 5c. 
arc  nominal.  OutRide  market,  22(ai23c. 
per  lb.;  22ic.  for  imports,  duty  paid. 

Antimony  —  Chinene  and  Japanese 
brnndii,  51c.;  market  dull.  W.C.C.  brand, 
51(8)60.  p<T  lb.  CVjokHon'H  "C"  i^radc, 
»pot,  9|r.  Chincttc  ncc'dle  antimony, 
lump,  nominal  at  lie.  per  lb.  Stand- 
ard powtlcTcd  nfpdio  antimony  (200 
iiK'Hh),  norniniil  lit  6(?ij6Jc.  [ht  Hi. 

White  antimony  oxid<',  Chincic. 
euaranteod  99  per  cent  Sb>Oi,  whole- 
gale  lotd,  6i(a)7c. 

liiHmulh— $1.50(n/*l .60  per  lb.,  500- 
b.   lot*. 


Cadmium — Nominal,  $1(5)$1.10  per  lb., 
in  1,000-lb.  lots.  Smaller  quantities, 
$1.10@$1.25  per  lb. 

Cobalt— Metal,  $4  per  lb.;  black 
oxide,  $3(§)$3.10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium — Nominal,  $250@$300  per  oz. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38(3)40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium— $70@$80  per  troy  oz. 

Palladium— $65(S)$70  per  oz. 

Platinum— $72@$75  per  oz. 

Quicksilver — Nominally,  $44@$46  per 
75-lb.  flask.     San  Francisco  wires,  $46. 

'Rhodium— $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CrjO,  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  45(S)50c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton,  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  51  i  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51J  per 
cent  iron,  $6.55. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore — 30c.  per  unit,  sea- 
port; chemical  ore  (MnOi)  $60  per 
gross  ton,  lump;  $70(5)$75  per  net  ton, 
powdered. 

Molybdenum  Ore — 85  per  cent  MoSi, 
55(a)60c.  per  lb.  of  contained  sulphide, 
New  York. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiOi,  li(g)2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOi,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

TunnHtcn  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WO,  and  over,  per  unit 
of  WO.,  $3(g)$8.26,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Camotlte) — Ore  con- 
taining li  per  cvnt  UiOt  and  5  per  cent 
V.O.  m-ljs  for  $1.50  per  lb.  of  U.O.  and 
75c.  per  lb.  of  V.O.;  ore  containing  2 
piT  ront  U.O,  and  5  per  cent  V.O,  sells 
for  $2.25  nnd  75c.  per  lb.,  respectively; 
higher  U.Oi  and  V,0,  content  com- 
mands   proportionatrly    higher    prices. 


Vanadium  Ore — $1.50  per  lb.  of  ViO, 

(guaranteed  minimum  of  18  per  cent 
V:0.),  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo..  April  16  —  Zinc  blende, 
per  ton,  high,  $24.85;  basis  60  per  cent 
zinc,  premium  and  Prime  Western, 
$22.50;  fines  and  slimes,  $21(a)$20;  cala- 
mine, 40  per  cent  zinc,  $12.  Average 
settling  prices:  Blende,  $22.76;  cala- 
mine, $10;   all   zinc  ores,  $22.68. 

Lead,  high,  $46.30;  basis  80  per  cent 
lead,  $47.50;  average  settling  prices, 
all  grades  of  lead,  $44  per  ton. 

Shipments  for  the  week:  Blende, 
5,153;  calamine,  30;  lead,  959  tons. 
Value,  all   ores  the  week,  $159,790. 

Buyers  took  1,200  tons  less  zinc 
blende  in  this  week's  purchase  than  in 
each  of  the  last  two  weeks.  Sellers  be- 
lieve the  lower  offerings  were  made  in 
an  effort  to  break  down  the  solid  front 
of  sellers  in  refusing  to  sell  for  less 
than  $22.50  basis. 

Platteville,  Wis.,  April  16 — No  mar- 
ket for  zinc  or  lead  ores.  Shipments 
for  the  week:  Blende,  382  tons.  Ship- 
ments for  the  year:  Blende,  11,211;  lead 
oi'e,  550  tons.  Shipped  during  the  week 
to  separating  plants,  447  tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000(§) 
$3,000;  No.  2,  $l,400(a)$2,000;  spinning 
fibres,  $400(S)$1,000;  magnesia  and  cmn- 
pressed  sheet  fibres,  $325@$600;  shingle 
stock,  $110@$150;  paper  stock,  %60@ 
$75;  cement  stock,  $17.50(5)$30;  floats, 
$8.50(S)$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24(a)$30  in  bags,  car- 
load lots;  (off-color)  $22(a$26  in  bags, 
carload  lots;  .ill  f.o.b.  South  Carolina 
points.  Foreign  barytes,  prime  white 
material,  $25  per  net  ton  f.o.b.  Atlantic 
seaports.  Western  grades  are  $24.50. 
Crude  quoted  $7  per  long  ton,  f.o.b. 
Cartersvillc,  Ga.   Small  lots  as  low  as  $5. 

Rauxito — High-grade  French  bauxite, 
$8(S)$10  per  ton.  Atlantic  ports.  Amer- 
ican quotations  the  same.  Consumers 
generally  well  supplied.  Prices  vary 
according  lo  griide.  Crude,  unground, 
$16,50  per  Ion;  ground,  $22;  calcined, 
ground  $:!.5;  uiurround,  $15,  f.o.b.  plant. 

Chalk— Knglish,  extra  light,  5(g)5ic. 
Domestic  light,  4i@6c. ;  heavy,  4@4ic. 
per  lb.,  all  f.o.b.  New  York. 

China  Clny  (Kaolin)— Crude,  tS® 
$10;  washed,  $10(«)$12;  powdered,  $16(g) 
$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $15^ 
$20,  f.o.b.  Virginia  points.  Domestic 
lump,  $10(n)$20;  powdered.  $25(g)$80; 
imported  lump.  $15@$2n.  f.o.b.  Ameri- 
can piirtH;  powdered,  $36(3>$45,  f.o.b. 
Now    York. 
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Feldspar — Crude,  J8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20@$25  per  ton,  f.o.b. 
Illinois  mines,  and  $20@$25,  f.o.b.  Ken- 
tucky; ground,  suitable  for  acid,  chem- 
ical or  enameling:  purposes,  $40@$60; 
lump,  $17.50,  f.o.b.  Heathden,  N.  M. 
Ground  acid  grade,  97  per  cent  CaFi, 
$32,  New  Mexico.  Canadian  price  gen- 
erally $18  (Canadian  cui-rency)  per  ton, 
f.o.b.  mines. 

Fuller's  Earth— 16  to  30  mesh,  $21; 
30  to  80  mesh,  $23;  60  to  100  mesh,  $19; 
100  plus  mesh,  $15,  f.o.b.  plants.  Pa. 
California  grades,  $15@$25,  f.o.b.  mines. 
Imported,  English,  $24@$27,  f.o.b.  At- 
lantic ports. 

Graphite — Ceylon  lump,  first  quality, 
75@8c.  per  lb.;  chip,  6@6|c.;  dust,  4 
@4ie.  No.  1  flake,  7c.;  amorphous 
crude,  iC.@2|c. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
nlongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  i  in.  size,  $1.40@$2 
per  net  ton;  IJ  in.,  $1.50@$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined — Crude,  $12@ 
$15  per  ton.  High-grade  caustic  cal- 
cined, lump  form,  $30@$40  per  ton. 
Plastic  calcined,  $56  in  barrels,  carload 
lots,  f.o.b.  California  points.  Atlantic 
seaboard,  $60. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.)  High  freight  rates 
retarding  business.  Steamers  quoting 
$8,  Pacific  to  Atlantic  ports. 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50(5) 
$4;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
♦6.50.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50(§)$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90(3)$160  per  ton  (depending  upon 
quantity) ;  all  f.o.b.  New  York. 

'Monazite  —  Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos- 
phate, $12.50;  75  per  cent,  $11.50;  75@ 
74  per  cent,  $11;  70  per  cent,  $7.35;  68 
per  cent,  $6.85;  68@66  per  cent,  $6.60. 

'Foote  Mineral  Co.,  Philadelphia,  Pa. 


Pumice  Stone — Imported,  lump,  4@ 
60c.  per  lb.;  domestic  lump,  6c.; 
ground,  4@7c.,  all  f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  14c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
14c.;  Spanish  lump,  12@14c.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12  @  14c. 

Quartz — (Acid  tower)  fist  to  head, 
$10;  li  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$6@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Silica  —  Glass  sand,  $2.25  per  ton; 
sand-blast  material,  $2.25,  both  f.o.b. 
Indiana  points.  Amorphous  or  decom- 
posed variety,  soft  silica,  250  to  500 
mesh,  $16@$30  per  ton.  Canister, 
crude,  $2.50  per  ton,  f.o.b.  Illinois  points. 
Market  reported  generally  dull. 

Sulphur — $18  per  ton  for  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $11@$20  per 
ton;  roofing  grades,  $8.50@$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10(S)$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars.  Imported, 
$35@$40;  Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic  —  White  arsenic,  8@9c.  per 
lb.   in  carload  lots. 

Sodium  Nitrate  —  $2.60  @  $2.75  per 
cwt.  ex  vessel,  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $32@$33  per  ton, 
New  York. 

Potassium  Sulphate — Domestic,  $215 
@$220  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12(a$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  16@17c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $85@$90,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $90@$95, 
c.i.f.  Atlantic  seaports.  Spiegeleisen, 
18(2)20  per  cent,  $32,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.50  per  lb.  of 
contained  metal,  f.o.b.  works. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $50@$55; 
50  per  cent,  $80@$85;  75  per  cent, 
$145@$150. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  50@55c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
.'lOc,  duty  paid,  f.o.b.  Atlantic  ports. 


Ferro-uranium — 35  to  50  per  cent  U, 
$6  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadium — $5@f6  per  lb.  of  V 
contained,  according  to  analyses  and 
quantity. 

Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  20J@20:ic.  per  lb.;  wire,  15c. 

Lead  Sheets — Full  lead  sheets,  7ic.; 
cut  lead  sheets,  7ic.  in  quantity,  mill 
lots. 

Nickel  Silver  —  33ic.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheeta- 
18ic.;  sheathing,  17Jc.;  rods,  i  to  3  in., 
15ic. 

Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$160  per  1,000,  f.o.b.  Pittsburgh. 

Chrome  Cement — 40@45  per  cent 
CrsOj,  $45(a)$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $80  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $85;  splits,  soaps,  $100. 

Fire  Brick — First  quality,  9-in.  shapes, 
$55(a)$60  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $45@ 
$50. 

Magnesite  Brick — 9-in.  straights,  $90 
(5)$100  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $105;  soaps  and  splits,  $120. 

Silica  Brick — 9-in.,  per  1,000:  $45@ 
$55  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,  April  19,  1921 

By  various  changes  in  the  last  week 
or  ten  days,  steel  prices  have  now  been 
equalized,  as  between  the  Steel  Corpo- 
ration and  the  independents. 

Prices  now  developed  are:  Billets, 
$37;  slabs,  $38;  sheet  bars,  $39;  rods, 
$48;  bars,  2.10c.;  plates  and  shapes, 
2.20c.;  blue  annealed  sheets,  3.10c.; 
black  sheets,  4c.;  galvanized  sheets,  5c.; 
tin  plate,  $6.25;  hoops  and  hot  rolled 
strip,  2.75c.;  wire,  3c.;  nails,  $3.25;  steel 
pipe,  1  to  3-in.,  62J  per  cent  basing  dis- 
count; steel  boiler  tubes,  3J  to  13-in.,  43 
per  cent  discount,  in  less  than  carloads. 
On  nails  the  price  is  that  of  the  Indus- 
trial Board  schedule,  other  prices  aver- 
aging about  $6  a  ton  below  that  sched- 
ule. 

Independents  closed  some  extra  busi- 
ness as  they  withdrew  their  lowest 
prices,  and  the  Steel  Corporation  is 
likely  to  receive  heavier  specifications 
against  its  contracts.  The  independents 
are  operating  at  about  35  per  cent. 

Pig  Iron — The  market  remains  alto- 
gether inactive,  prices  remaining  quot- 
able at  $25  for  bessenier,  foundry,  and 
malleable,  and  $23  for  basic,  f.o.b.  Val- 
ley furnaces,  with  $1.96  frei):rht  to  Pitts- 
burgh. 

Coke 

Connellsville — Furnace,  $4@$5;  foun- 
dry, $5(S)$6. 
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The  New  Position  of  the  German  Potash  Industry 

Alsatian  Competition  Has  Destroyed  the  Empire's  Former  Monopoly — Sales  Increased  in 

1920,  but  Production  Is  Below  Pre-War  Rate  —  Possibility  of  Combination 

Of  Foreign  Producers  for  the  Purpose  of  Price  Stabilization 

Special  Foreign  Correspondence  of  Engineeiing  and  Mining  Journal 


NOWHERE  do  potash  salt  deposits  occur  in  such 
abundance  as  in  Germany,  where  tne  potash  industry, 
a  natural  monopoly  until  the  end  of  the  war,  is  an 
export  business  par  excellence.  Since  the  beginning  of  the 
industry  in  1851,  annual  sales  steadily  increased  and  reached 
a  total  value  of  1,280,000.000  marks  in  1919,  a  marked 
increase  over  the  preceding  year  in  spite  of  a  decrease 
in  shipments  of  almost  200,000  metric  tons.  The  important 
role  the  industry  plays  in  German  export  trade  can  hardly 
be  better  illustrated  than  by  the  fact  that  out  of  the  total 

1919  sales,  inland  sales  amounted  to  only  250,000,000  marks 
(200,000,000  in  1918).  Shipments  to  the  various  countries 
during    1919  and   total   shipments   during   the   period   1913- 

1920  are  shown  in  the  following  table: 

SALES  OF  GERMAN  POTASH 
(In  Metric  Tons) 
1919 
To— 

Germany  (domestic) 637.03? 

United  States 70. 1 29 

Scandinavian  countriesand  Denmark 36,0 1 1 

Holland 30.700 

GreatBritain 10,279 

Total  Foreign 

Sales  Sales 

1913 1,110.370  506,087 

1914 903.988  366,180 

1915 679.750  112,653 

1916 883.976  158.932 

1917 1.004.282  132.932 

1918 1,001.364  141.648 

1919 812,002  174,970 

1920 924,168       

The  year  1920  opened  favorably,  and  brisk  business  con- 
tinued up  to  May,  when  the  effects  of  the  international 
stagnation  began  to  react  upon  the  industry.  Lack  of  sales — 
especially  export  sales — continued  throughout  the  summer, 
and  the  situation  grew  even  more  unpropitious  toward  the 
end  of  the  year,  compelling  many  works  to  use  short  shifts 
and  discharge  men.  Keen  disappointment  was  caused  by  the 
failure  of  the  most  important  market,  the  United  States, 
to  improve,  which  was  all  the  more  surprising  as  the 
United  States  had  to  do  without  German  potash  during  the 
war  and  the  tonnage  of  substitute  potash  produced  by  the 
American  industry  is  comparatively  insi,<;nificant,  especially 
when  compared  with  the  import  of  248.300  tons  in  1913. 
The  failure  of  the  American  market  has  given  rise  to  severe 
critici.sm  on  the  part  of  interested  German  parties  and  the 
prcHH,  on  the  price  policy  of  the  Potash  Syndicate,  which 
iK  held  responsible  for  the  .slump  in  sales  to  the  United 
states,  on  account  of  the  exorbitant  prices  charged.  The 
syndicate,  however,  strongly  rcKcnts  the  charge,  contend- 
ing that  no  undue  profits  were  made,  and  that  export 
prices  were  fixed  in  accordance  with  ih'i  purchasing  power 
of  the  different   foreign  currencies. 

In  explaining  the  decrease  in  sales  the  syndicate  points 
to  the  business  depression  cxiiiting  during  the  last  year  in 
America.  Negotiations  for  a  resumption  of  potash  ship- 
ments to  the  United  States  are  in  progress,  and  it  is  gen- 
erally held  that  present  difficulties  are  but  temporary  and 
will  soon  be  overcome. 

Home  potash  mines  had  to  close  flown  of  late,  but  a  re- 
vival of  export  business  in  Ihe  iiulumn  is  iinticipated. 
The  syndicate  recently  applied  to  the  Federal  F'otash  Syn- 
dicate for  an  advance  of  inland  prices  by  fiO  per  cent,  but 
despite  Its  contention  that  pre.'^ent  inlnnrl  prices  represented 


an  increase  over  pre-war  prices  of  500  to  600  per  cent 
only,  and  that  inland  prices  merely  covered  60  per  cent  of 
cost  prices,  the  application  was  refused  by  the  vote  of  the 
farmers'  and  workmen's  delegates. 

Alsatian   Competition    Important 

With  the  return  of  Alsace-Lorraine  to  France,  the  ques- 
tion of  competition  from  the  Alsatian  potash  industry  has 
had  to  be  faced.  The  new  French  industry  cannot  yet 
compare  in  size  with  the  German,  as  it  comprises  but 
eighteen  plants  and  three  potassium  chloride  works,  com- 
pared with  209  plants  and  88  works  in  Germany;  neverthe- 
less great  efforts  are  being  made  by  France  to  develop  the 
Alsatian  potash  deposits,  and  there  is  no  gainsaying  the  fact 
that  the  German  pre-war  potash  monopoly  is  gone.  Alsa- 
tian potash  production  for  1920  amounted  to  1,061,197  tons 
of  crude  salts,  of  which  450,000  tons  was  shipped  to  France, 
327,000  to  the  United  States,  117,000  tons  to  Belgium,  and 
92,000  tons  to  Great-Britain. 

German  producers,  according  to  a  statement  by  Director 
Duehrssens  of  the  Potash  Syndicate,  are  however,  taking  a 
rather  sanguine  view  of  the  future  of  the  industry,  stress- 
ing the  fact  that  high-percentage  potash  salts,  particularly 
in  demand  by  American  farmers,  are  of  rare  occurrence  in 
Alsace.  It  is  also  pointed  out  that  present  production  may 
easily  be  doubled  without  sinking  new  shafts,  and  that 
plant  extensions  on  a  moderate  scale,  coupled  with  an 
increase  in  the  number  of  men,  would  more  than  treble 
present  output. 

The  price  question,  however  is  causing  some  apprehen- 
sion. It  is  admitted,  that  Alsatian  producers  are  in  a  posi- 
tion to  underbid  German  quotations  by  15  to  20  per  cent, 
but  appropriate  measures  will  be  taken  in  due  time  with  a 
view  of  bringing  prices  in  line  with  Alsatian  offers  should 
competition  from  those  quarters  assume  formidable  propor- 
tions. 

Spanish  competition  is  not  considered  likely  to  be  press- 
ing for  some  years  to  come,  owing  to  the  difficulties  experi- 
enced in  sinking  Spanish  shafts.  It  is  worth  pointing  out 
that  the  German  syndicate  has  shown  a  marked  interest  of 
late  in  Spanish  potash  fields,  and  there  are  indications  that 
preparations  are  already  well  under  way  for  a  future  co- 
operation to  eliminate  competition. 

Socialization  of  the   Industry    Improbable 

The  socialization  question  stands  in  the  background  at 
present  and  is  likely  to  remain  there  for  some  time  -if  not 
forever.  Investigations  made  by  the  Government  Social- 
ization Committee  are  stated  to  have  yielded  negative  re- 
sults, the  impracticability  of  applying  the  principles  of 
socialization  to  an  industry  catering  first  and  foremost  to 
the  export  trade  being  appHrenlly  realized.  A  notable  fea- 
ture in  the  development  of  the  industry  during  the  last 
year  has  been  the  marked  leiKlcncy  for  concentration  and 
amalgamation  of  i)lants.  The  lol.il  capital  invested  in  the 
industry  is  estimuted  at  1,500,000  gold  marks.  Most  of  the 
companies  have  done  well,  the  average  dividend  for  1920 
working  out  at  25  per  cent. 

Kegnrding  the  London  reparation  decisions,  it  is  argued 
that  the  Allies  are  dependent  upon  German  i)otash  and 
that  foreign  farmers  will  have  to  pay  Ihe  export  tax  in 
form  of  higher  prices.  l'rol)iil>ly,  part  of  the  business 
will  then  be  lost  to  Alsatian  compelilion  but  it  is  generally 
held  that,  for  reasons  pointed  out,  eliminalii>n  of  the  Ger- 
man potash  industry  from  the  wurld  niMrUet  will  prove 
un  impossible  tusk. 
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Company  Reports 


Phelps  Dodge  Shows  Operating  Profit 

The  report  of  operations  of  the  Phelps  Dodge  Corporation 
for  1920  states  that  95,652,508  lb.  of  copper,  445,215  lb.  of 
lead,  1,372,765  oz.  of  silver,  and  14,357  oz.  of  gold  were 
produced.  In  addition,  the  yield  from  purchased  ores 
amounted  to  3,282,719  lb.  copper,  242,417  oz.  of  silver,  and 
1,522  oz.  of  gold.  A  price  of  18.337c.  per  lb.  f.o.b.  New  York- 
was  received  from  227,584,468  lb.  of  copper  sold  (includes 
copper  received  from  other  sources).     Income  account: 

Income : 

Sales  of  copper,   silver,   and  gold..    $22,357,915.84 

Sales  of  coal,  coke,  and  mdse 12,974.092.27 

Income  from  investments  and  mis- 
cellaneous  earnings 598.169.61   $33,930,177.72 

Expenses : 

Finished      metals      on      hand      at 

beginning    $16,877,473.28 

Mining,      treating.      and      refining 

metals    16.966.467.56 

$33,843  940.84 
Less  finished  metals  on  hand  at  end     16.412.363.95 

$17,431,576.89 
Cost  of  coal,  coke  and  mdse.  sold"  11.704,704.20 
General  and  administrative  expense        1.128.444.68 

Depreciation   of   plants 1.266.095.90 

Depletion  of  mines 3.666.244.54      35.197.066.21 

Net   income $733,111.51 

Surplus  balance  Dec.  31,  1919,  was  $123,794,061.40. 
Deducting  net  income  for  the  year,  $733,111.51,  and  divi- 
dends of  $4,500,000  (10  per  cent)  gave  a  surplus  on  Dec.  31, 
1920,  of  $120,027,172.91. 


Inspiration  Copper  Stocks  Increased 

The  report  of  operations  of  the  Inspiration  Consolidated 
Copper  Co.  for  1920  shows  that  79,453,740  lb.  of  copper 
was  produced,  at  a  cost  of  14.173c.  per  lb.  (exclusive  of 
depletion  and  Federal  taxes).     Income  account  follows: 

Sales  of  copper $10,033,706.61 

Expenses: 

Mining,  including  development $3,701,140  26 

Reduction,  including  transportation  of  ore..  4.385.209  68 
Refining  and  selling,  including  transporta- 
tion nf  metals 2,151,995.21 

.\dmiiustration  and  Federal  taxes 809,188.91 

Copper  on  hand  at  beginning  of  year 6. 1 1 8.33 1   96 

$17,165,667  02 
l,es!5,  copper  on  hand  at  end  of  year 9,746.475  63         7.419.190.39 

$2,514.5:6.22 
Depreciation  of  buildings  and  equipment  ....  548.7 1 8  80 

$1,965,797.42 

Intere.st  received $  1 ,769  8 1 

Income  from  investments 326,708.85  328,478  65 

Balance,  net  income  for  year $2,294,276.08 

Surplus  account  Dec.  31,  1919,  amounted  to  $9,879,259.16; 
net  income  was  $2,294,276.08.  Three  dividends  were  paid, 
totaling  $4,136,884..50.     Surplus  Dec.  31,  1920,  $8,036,650.74. 


East  Butte  Has  Small  Deficit 

The  annual  report  of  the  East  Butte  Copper  Mining  Co. 
tor  1920  shows  that  18,534,279  lb.  of  copper,  690,488  oz.  of 
silver,  and  867  oz.  of  gold  were  produced.  Approximately 
10,000,000  lb.  was  in  process  of  manufacture  on  Dec.  31, 
1920,  inventoried  at  13.90c.     Income  account  follows: 

Gross  value  of  metals  shipped $3.24 1 ,8 1 2  95 

Other  income 70.746  5 1 

Gross  income  from  operations $3,312.55947 

Cost  of  mining,  treatment,  freight,  selling,  re- 
fining, and  cost  of  custom  ore  purchased. .  $3,047,704  69 

Misoellaiierusopera'ims 4.521   52        3.052.326  21 

Pro6t  on  copper  mining  operations $260,233  26 

Less  depreciation $44,397  90 

Oredepletion 7,199   10  51,59700 

$208,636  26 
I,e.ss  outside  exploration 276.798   16 

Net  deBcit  on  all  operations $68,151   90 


Mohawk  Mining  Co.  Surplus  Decreased 

A  report  of  operations  of  the  Mohawk  Mining  Co.  for 
1920  indicates  that  10,269,824  lb.  of  copper  was  produced, 
at  a  total  cost  of  17.545c.  per  lb.;  8,528,024  lb.  was  sold  at 
19.08c.  per  lb.,  or  $1,627,150.14.  The  net  cost  of  this  copper 
was  $1,046,339.82,  giving  a  profit  of  $580,810.32.  Miscel- 
laneous income  amounted  to  $51,951.40,  and  total  net  profit, 
before  providing  for  depreciation,  depletion,  and  taxes,  was 
$632,761.72 

Surplus  balance  on  Jan.  1,  1920,  was  $2,611,940.24;  adding 
profits  and  appreciation  ($279,286.33)  gave  $3,523,988.29. 
Depreciation,  depletion,  dividends  ($550,000),  reserve  for 
contingencies  ($600,000),  and  miscellaneous  charges  reduced 
surplus  to  $1,859,936.37. 


U.  S.  Smelting  Has  Profit  of  $2,909,274 

The  report  of  operations  of  the  U.  S.  Smelting,  Refining  & 
Mining  Co.  for  1920  shows  that  77,545,368  lb.  of  lead, 
18,227,889  oz,  of  silver,  16,852,918  lb.  of  zinc,  1,391,116  lb.  of 
copper,  123,175  oz.  of  gold,  1,548,222  tons  of  coal,  and 
3,443,778  lb.  of  byproducts  were  produced  in  that  year. 
Profit  and  loss  account  follows: 

Earnings  of  all  companies,  after  charging  cost  of 
production,  selling  expenses,  repairs  and  interest. 
l:)ut    before    providing   for  depreciation,   depletion, 

and  Federal  taxes $6,777,000.07 

Deduct : 

Reserves  for  depreciation  and  de- 
pletion        $1,865,223.35 

Reserves  to  reduce  inventories  of 
metals  to  market  prices  at  Dec. 
31,  1920  (including  losses  on 
metals  sold  in  December) 2.002.501.90        3.867.725.25 

Profits  for  year $2,909,274.82 

Undistributed  surplus,  as  per  previous  balance  sheet  $17,330,116.62 
Profits  for  the  year,  as  above 2,909.274-82 

Amounting  to $20,239,391.44 

Applied  as  follows: 

Dividends  on  preferred  stock  of  U.  S.  S.,  R.  &  II. 

Co.  at  7  per  cent  per  annum 1,702.225.00 

Dividends  on  common  stock  of  U.  S.  S.,  R.  &  M. 

Co.  at  $5  per  share 1.755.575.00 

Undistributed   surplus 16.781.591.44 

$20,239,391.44 
The  reserve  for  Federal  taxes  provided   in  the  previous 
year   is    considered    sufficient    to    cover    all    Federal    taxes 
accrued  up  to  end  of  1920. 


Calumet  &  Arizona  Sold  Entire  Output 

A  report  of  operations  of  the  Calumet  &  Arizona  Mining 
Co.  for  1920  states  that  45,087,408  lb.  of  copper,  1,214,049 
oz.  of  silver,  and  37,911  oz.  of  gold  were  produced.  Copper 
sales  for  the  year  totaled  47,770,619  lb.,  for  which  an  aver- 
age price  of  18.5c.  per  lb.  was  received.  .A.  statement  of 
income  and  expenditures  follows: 

EXPENDITURES 

Operating  expenses,  depreciation $5, 143.520  36 

.Salaries,  office,  general  expenses 50,382  91 

Freight,  refining,  marketing 1,171,977  32 

State  and  Federal  taxes 840.522  93 

$8,206,403  02 
/,f.«: 

Ore  depletion .' 1 .352,969 .  ?4 

Net  income $1,849,201   53 

$11,418,573.89 
IXCOJIE 

Total  earnings  on  metals $10.527. 1 1  3  26 

Interest 131.38046 

Dividends 646.745  50 

Otherincome ^ 113.334  57 

Total $11,418.573  89 

Four  quarterly  dividends  were  paid,  totaling  $2,570,084. 
Surplus  account  on  Dec.  31,  1919,  stood  at  $5,817,069.85; 
on  Dec.  31,  1920,  at  $5,096,187.38. 
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Mining  Stocks 

Week  Ended  April  16,  1921 


Stock                                Exch.  High    Low 
COPPER 

Adventure Beaton  *60       *50 

Ahmeek Boston  50         44 

AUska-Br.  Col N.  Y.  Curb  i           I 

Allouez Boston  21          18 

Anaconda New  York  38|       37 

Arcadian  Consol....  Boston  2|          2 

Ariz.  Com'I Boston  8J         8 

Big  Ledge N.  Y.  Curb  A         i 

Bingham  Mines Boston  S{         8 

Calumet  &  Arizona. .  Boston  49         45 

Calumet  <!:  Hecla...  Boston  230       220 

Canada  Copper N.  Y.  Curb  

Centennial Boston  

Cerro  de  Pasco New  York  28         25 ! 

ChUe  Copper New  York  I  If       I0| 

Chino New  York  22}        21 1 

Columbus  Rezall. .. .  Salt  Lake  *24^     *22; 

Con.  Arizona N.  Y.  Curb  

Con.  Copper  M N.  Y.  Curb  

Copper  Range Boston  35         32; 

Crystal  Copper  (new)  Boston  Curb  *30       *28 

Davis-Daly Boston  6^         5 

East  Butte Boston  8|         8 

Fust  National Boston  Curb  *75       *65 

FrankUn Boston  2           1| 

Gadsden  Copper ... .  N.  Y.  Curb  

Granby  Consol .New  York  2Di       19 

Greene-Cananea New  York  23|       22J- 

Bsacock Boston  

Howe  Sound N.  Y.  Curb  2i          2} 

Inspiration  Consol...  New  York  34         32 J 

Iron  Cap Boston  Curb  

Isle  Royale Boston  I            17i 

Kennecott New  York  19;        18J 

Keweenaw Boston  i;          U 

Lake  Copper Boston  2\         2 J 

La  Salle Boston  1!          U 

Magma  Chiet N.  Y.  Curb  

Magma  Copper N.  Y.  Curb  2Di        19 

Majestic Boston  Cm  b  '8         '5 

Maaon  Valley Boston  1)          U 

Maae  Consolidated . .  Boston  *90       '•70 

Mayflower-Old  Col..  Boston  31         3t 

Miami  Copi>er New  York  20)       I8i 

Miebigan Boston  3           2l 

Mohawk Boston  50}       48J 

Mother  Lode  (new)..  N.  Y.  Curb  4i         4i 

Nevada  Consol New  York  llj       lOj 

New  Baltic Boston  Curb  

.New  CorneBa Boston  14)       13) 

Niion  Nevada N.  Y.  Curb  

North  Butte Boston  II           9) 

North  Lake Boetoo  

Ohio  Copper N.  Y.  Curb  

Old  D',minion Boston  20          18 

Ow^ola Boston  26]       24 

PbelpeD'xlge Open  Mar.  tl60  tl30 

Qnlaey Boston  }8i       37) 

Ray  C«iu«lldat«d...  New  York  13         I2i 

Play  Herculee Boston  Curb  

8t.  Mary's  Min.  Ld..  Boston  36!       35 

Seneea  Copper Boston  15         15 

Hhannon Boston  1       '80 

Hhattuck  Arizona....  New  York  6)         S| 

Heuth  Lake Boston  

Hsperior  Copper Boston  

Hnperior  &  Boston...  Boston  |I          li 

TsoD.  C.  *C.  cfi...  New  York  8|         7J 

Toulunne Boston  •43       •43 

Unitwl  Verde  Ez. . . .  Boston  Curb  28       23) 

Utah  Conwl Boston  4         31 

Utah  Copper New  York  52         49 

OUh  M.  *  T Boston  1 1          I ) 

Vletorla Boston  H         1) 

Wtoona Boston  •60         'SO 

Wolverine Boston  12!       II) 

NICKBL-COPPEK 

iDteraat.  Niokal New  York  I})       14| 

Intsrnat    Niokel.pt..  New  York  

LEAD 

NaUot.all.sad  New  York  72)       7I| 

National  l,«ad,  pf'l  New  York  104        104 

81.  Josspb  l.aairi: ...  New  York  I2|          ll| 

Stewart  Mining Boston  Curb 

ZINC 

Am  K  L  A  H Nsw  York  S)           S) 

Aai    Z.  L   *  H.  ptd.  Nsw  York  27         27 

BolU  C  *  Z New  York  4! 

RatU  *  Haperlor  .  .  .  Nsw  York  12 

Callahaa  Zn-Ld New  York  S) 

NewJaraeyZn N.  Y.  Curb  132 

■ameaa N.  Y.  Curb  •»(       'J 

TaOow  Pine Ixis  Angelas  

*  CsBts  per  share,  t  Bid  or  aiked.      t  QuoUUn 

lit.  Henu-aDDuallr    BM.  Rl-monlhly  K,  Irregular 


•60      

49     Sept. '20,  Q      $0.50 

21      Mar.'M'9 i!66' 

38S  Nov. '20,  Q         1.00 

2} 

8i  Oct. '18,                .50 

A    

8!     Sept.  "19,  Q  .25 

48!   .Mar.  '21,  Q  .50 

230     June '20,  Q         5.00 

*I3       

8  Dec. '18,  SA  1.00 
28      Mar   '21,  Q  .50 

nj     

22i  Sept.  '20,  Q  .37J 

*24;     

i^  Dec.  •\i,Q  .05 

H     

34a  Sept.  '20,  Q  .50 

*29        

6i  Mar.  '20,  Q  .25 

8i  Deo. '19,  A  .50 

•70     Feb. '19,  SA         .15 

H     

•25       

20)  May  •\9,Q  1.25 
231   Nov. '20,  Q  .50 

2i     

2i  Jan.  '21,  Q  .05 

33!  Oct.  '20,  Q  1.00 

6  Sept. '20,  K  .25 

19  Sept. '19,  SA  .50 
I9|  Deo.  '20,  Q  .50 

U      

?l  ::;;::::::;::::;:: 
•21    

20  Jan.  "I*.  Q  .50 
•8       

U     

♦80     Nov. '17,  Q         1.00 

31      

20}  Feb. '21,  Q  .50 

50!  Nov.' 'M,  q'  i'.OO' 
M     

II)  Sept. '20.  Q  .25 
3       

I4i  Aug.  '20,  K  .25 

•5       

II  Oct. '18,  Q  .25 
i     

19    becV'VeiQ    'iioo' 

25)  June '20.  Q  .50 

....  Apr. '21,  Q  1.00 

38i  Mar.  '20,  Q         1.00 

13  Dec. '20,  Q  .25 
•35       

36i  June '20,  K        2.00 

15       

•80  Nov.  '17,  Q  .25 

6    Jan. '20,  Q  .25 

IJ     

3     Apr. '17,  I  00 

M     

8)    May '18,  I  1.00 

•43     May '13,  .10 

26     lcb.'2l,Q  .50 

31  Sept.    1$.  .25 

501  Mar.  '21.  Q  1.00 
lAOeo. '17.  .30 
I)      


80  Feb. "21,  Q 

72)  Mm.  '21.  O 

104  Mnr. '21.0 

12  Mar. -21,(5 


SI     May 

'20. 

1.00 

27      Nov. 

■20.  y 

1.50 

4     June 

'18, 

.50 

1 1      Hept. 

•20, 

1    25 
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Education  of  Mining  Engineers 

IT  WOULD  BE  DIFFICULT  to  estimate  in  specific 
terms  the  part  played  by  the  college  and  university 
graduates  in  the  mining  industry.  Neverthless,  when 
we  examine  the  progress  made  in  technical  lines  we 
find  the  progressive,  well-trained  graduate  a  potent  fac- 
tor. In  operating  positions,  in  the  laboratoiy,  in  the 
field,  and  in  the  professional  office  he  is  fulfilling  a 
useful  purpose,  and  his  numbers  are  growing.  Like 
the  proverbial  cork  in  the  tar  barrel,  he  is  getting  to 
the  top  in  spite  of  the  viscosity  of  the  medium  selected. 
When  we  say  this,  it  is  without  disparagement  to  the 
man  who  has  struggled  up  from  the  ranks  and  who  by 
individual  study,  experience,  and  hard  work  has  won 
recognition.  He  also  is  an  essential  part  of  the  industrj-, 
and  gets  to  the  top  as  well. 

The  graduate  in  mining  does  not  always  obtain 
prominence  and  remunerative  employment  easily.  He 
may  enter  the  industry  via  the  muck-stick  route,  or  he 
may  have  to  serve  in  many  subordinate  positions  before 
he  has  a  chance  to  win  his  spurs.  Employers  are  some- 
times callous  toward  him  and  unsympathetic  to  the 
man  who  proposes  to  advance  by  a  route  different  from 
their  own.  Many  employers  overlook  the  fact  that  the 
institutions  of  technical  learning  gather  the  greater 
proportion  of  alert,  capable  men,  and  that  the  product 
from  these  schools  represents  a  wealth  of  good  material 
which,  if  sympathetically  handled  and  properly  devel- 
oped, will  measurably  enhance  the  success  of  their  under- 
takings. More  astute  employers  realize  the  advantage 
of  securing  men  from  the  group  that  has  gone  through 
the  process  of  selection  operative  in  the  well-organized 
institution  and  are  willing  to  recognize  the  value  of  the 
individual  who  has  a  basic  knowledge  of  things  acquired 
by  systematic  and  well-directed   study. 

There  is  discernible  progress  in  institutions  of  techni- 
cal learning  toward  meeting  the  requirements  of  modern 
life.  Sporadic  criticism  has  been  flung  at  them  without 
much  discrimination,  and  although  it  lacks  specific 
value,  it  has  had  the  effect  of  keeping  faculties  stirred 
up  and  alive  to  the  need  for  improvement.  In  another 
part  of  this  issue  we  present  a  brief  sketch  of  changes 
that  have  taken  place  during  the  last  few  years  in  the 
School  of  Mines  of  Columbia  University.  This  remark- 
able school  has  a  splendid  record.  From  "Daddy"  Kemp 
to  Raymond  it  has  consistently  provided  a  strong  and 
well-balanced  faculty.  Now  it  has  established  a  new 
plane,  a  new  ideal.  Better  graduates  in  a  broad  sense 
are  to  be  turned  out.  Quantity  production  has  been 
displaced  by  quality  production.  In  readjusting  its 
courses  and  organizing  a  high-class  personnel  upon  its 
faculty,  Columbia  University  presents  to  the  able  student 
the  opportunity  of  association  with  other  able  students 
under  a  consistent  plan  for  well-directed  study.  If  the 
student  co-operates  in  the  same  spirit,  the  graduate 
product   will   more   nearly   approach   the    ideal,   a   man 


thoroughly  trained  in  fundamentals  and  with  an  active, 
open  mind. 

Some  time  ago,  Professor  Robert  Peele  presented  an 
able  paper  on  the  subject  of  "The  Education  of  the 
Mining  Engineer"  to  the  Mining  and  Metallurgical 
Society  of  America.  This  represented  the  result  of 
close  study  and  wide  experience  with  mining  educational 
problems.  One  of  the  significant  facts  brought  out  by 
Professor  Peele  was  the  excessive  number  of  mining 
schools  in  the  United  States.  The  total  is  forty-three, 
and  this  is  out  of  all  proportion  to  the  needs  of  the 
industry.  Professor  Peele  said,  "There  is  great  waste 
of  time  and  energy  in  such  a  reduplication  of  schools. 
Since  there  is  no  common  standard  of  attainment,  the 
degrees  conferred  at  different  schools  mean  very  dif- 
ferent things.  Often  they  imply  no  definite  amount  or 
kind  of  training.  The  situation  is  made  even  worse  by 
the  inevitable  competition  for  students,  which  lowers 
the  requirements  for  entrance,  tends  to  laxity  of  dis- 
cipline, and  injures  the  quality  of  student  work." 

The  answer  to  this  condition,  in  the  absence  of  sys- 
tematic effort  looking  to  its  control,  appears  to  us  to 
have  been  given  by  Columbia  and  other  institutions  of 
like  standing.  By  the  maintenance  of  standards,  these 
schools  will  turn  out  a  responsible  product,  acceptable 
both  to  employers  and  to  the  profession. 


An  Investigation  of  the 
Copper  Shutdown 

A  PRESS  NOTICE  in  the  New  York  daily  papers 
reports  a  possible  Government  investigation  of  the 
leading  copper  companies  for  the  purpose  of  ascertain- 
ing whether  the  recent  shutdown  was  brought  about 
by  common  agreement,  in  which  event  the  Attorney 
General  might  find  cause  for  acting  under  the  Sherman 
Law.  It  is  exceedingly  doubtful  whether  such  investiga- 
tion will  disclose  any  infraction  of  the  law,  as  is  evident 
from  the  fact  that  the  shutdown  is  not  nearly  as  com- 
plete as  is  commonly  supposed — barely  more  than  50 
per  cent  of  present  production.  Undoubtedly  the  Depart- 
ment of  Justice  knows  or  will  find  that  the  four  great 
porphyry  mines  acted  under  common  agreement,  which 
is  not  so  strange,  considering  their  joint  control  and 
interlocking  directorates.  Furthermore,  the  department 
will  no  doubt  discover  that  large  subsidiary  companies 
of  important  producers  were  actuated  by  the  same  gov- 
erning motives.  For  example,  Inspiration  followed 
Anaconda,  a  parent  organization.  But  many  important 
copper  companies,  in  fact  most  of  these  out  of  the  ring 
of  large  producing  interests — Hayden-Jackling  group, 
Rockefeller-Ryan  group,  and  others — have  steered  an 
independent  course.  Several  of  them — Miami  is  an 
instance — have  definitely  decided  to  continue  operations 
and  are  enabled  to  do  so  by  their  advantageous  finan- 
cial position. 
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The  investigation,  to  be  complete,  will  have  to  con- 
sider costs  of  production;  and,  even  granted  that  the 
suspending  companies  are  able  to  produce  copper  at 
present  prices  when  running  to  capacity — a  very  doubt- 
ful question — can  the  investigators  suggest  a  means  of 
persuading  an  unreceptive  market  to  absorb  the  addi- 
tional copper  that  would  be  produced?  Or  a  means  of 
reducing  the  tremendous  surplus  stocks  in  the  country? 

The  action  of  the  copper  producers  was  taken  to 
conserve  their  industrial  existence  and  not  in  restraint 
of  trade.  Copper  can  be  obtained  at  prices  low  enough 
to  satisfy  any  rationally  minded  consumer — lower  than 
for  years.  We  would  prefer  to  find  out  why  copper 
tubing  recently  cost  a  silver-mine  operator  at  the  rate 
of  one  dollar  per  pound  and  sheet  copper  54c.  per 
pound  rather  than  if  the  copper  shutdown  possibly 
violates  an  existing  statute. 

It  would  have  been  to  the  advantage  of  the  industi-y 
had  a  greater  number  of  producers  participated  in  the 
shutdown ;  and  should  present  conditions  continue,  it 
would  not  be  surprising  to  see  other  companies  gradu- 
ally added  to  the  ranks  of  the  closed  properties. 

How  little  has  actually  been  accomplished  by  the  Gov- 
ernment in  aiding  industry  since  the  armistice!  Two 
and  one-half  years  after  hostilities  the  greatest  political 
and  economic  problems  that  have  ever  faced  a  nation 
remain  unsolved.  Despite  legislative  vehicles  commend- 
ably  enacted  for  the  convenience  of  foreign  trade,  we 
find  no  real  progress  in  holding  the  export  commerce 
gained  during  the  war.  The  crudest  sort  of  tariff 
legislation  has  been  proposed,  and  Congress  is  still  at 
sea  over  protection  or  free  trade  for  American  industry. 
The  political  difficulties  of  a  satisfactory  peace  with 
Germany  still  await  solution;  and  meanwhile — indus- 
trial depression  continues.  Yet,  regardless  of  the  stu- 
pendous problems  confronting  the  country,  the  sugges- 
tion is  brought  forth  that  taxpayers'  money  be  used 
to  investigate  one  of  the  results  rather  than  the  cause 
of  present  economic  and  social  disturbances. 

How  much  better  it  would  be  to  direct  attention  to 
intelligent  constructive  aid  for  the  copper  producer, 
wheat  grower,  and  the  manifold  agricultural  and  indus- 
trial organizations  that  are  affected  by  present  economic 
conditions ! 

Timing  the  Gears 

WITH  f:HARACTEKISTIC  CLEARNESS  Herbert 
Hoover,  in  an  address  delivered  before  the  Phila- 
delphia Engineers  Club,  has  pointed  out  the  need  of 
reorganization  of  the  Government.  The  interlocking 
functionn  of  bureaus,  deparlment.s,  and  committees — 
wheel.H  within  wheels—  with  which  the  country's 
administration  in  at  present  burdened,  only  serve  as 
impediments  to  national  enlargement,  and  not  until  the 
businesH  of  the  nation  i.s  freed  from  complicated  en- 
tanglemenlH,  the  Hiack  taken  up,  and  the  overlap  removed 
can  we  hope  to  attain  the  proper  degree  of  efficiency 
in  Government  organization. 

Ah  a  people,  we  lake  a  justifiable  pride  in  our  busi- 
ness institutionH.  They  are  like  well-balanced  machin- 
cry--exact  and  carefully  fashioned  -and  move  with 
preciHion.  Each  function  thai  they  perform  is  delib- 
erately arranged;  and  each  part  ho  designed  that  there 
is  no  interference  from  the  others.  Were  this  not  ho 
our  Hupremacy  h»  a  nation  of  manufacturers  would 
n')t  exist ;  we  would  become  second-raters,  or  fall  com- 
pletely out  of  the  running.  True  enough,  with  advance- 
ment haH  come  additional  detail,  but  each  new  unit   or 


function  has  been  carefully  .separated,  and,  although 
related  to  the  main  body  or  machine,  there  has  been  the 
underlying  principle  of  effective  concentration. 

Mr.  Hoover  points  out  that,  "In  a  department  [refer- 
ring to  the  Department  of  Commerce]  we  do  not  want 
to  either  engage  in  business  or  to  regulate  business," 
which  is  perfectly  true.  Nevertheless,  the  operation  of 
such  a  department  must  be  conducted  along  business 
lines;  its  functions  must  be  entirely  within  itself  and 
its  duties  so  defined  that  the  services  demanded  by  in- 
dustry can  be  furnished  to  the  fullest  extent,  and  at 
the  most  reasonable  price,  if  it  is  to  fulfill — more  than 
in  name  only — the  purposes  of  a  Department  of  Com- 
merce. 

It  would  seem  that  the  time  is  particularly  auspicious 
to  take  cognizance  of  this  condition  and  cut  the  Gordian 
knot  of  conflicting  and  overlapping  Government  activ- 
ities, which,  if  permitted  to  remain,  will  only  lead  to 
endless  confusion.  An  earnest  effort  is  being  made, 
we  believe,  to  disentangle  the  mess,  to  get  down  to 
fundamentals,  and  definitely  to  place  the  boundaries  of 
each  department.  The  evidence  already  gathered  shows 
inefficient  working  of  different  departments  in  the  past 
— in  particular  the  Department  of  Commerce — and  is 
sufficient  to  convince  that  there  is  a  need  for  change 
and  that  a  change  should  be  made.  Already  Congress 
has  put  the  problem  up  to  a  Congressional  joint  com- 
mittee. But  more  than  this  is  needed;  namely,  the  "full 
insistent  support  of  the  public." 


The  Tom  Reed-United  Eastern 
Apex  Litigation 

EXTRACTS  FROM  THE  INTERESTING  DECISION 
of  Judge  Bollinger,  of  the  Superior  Court  of  Ari- 
zona, recently  handed  down  in  the  Tom  Reed-United 
Eastern  issue,  are  published  on  page  747  of  this  num- 
ber. The  Tom  Reed  mine  claimed  ownership  of  the  vein 
in  the  United  Eastern.  The  Tom  Reed  was  the  original 
location,  and  the  Tom  Reed  vein  was  followed  down  till 
it  was  cut  off  by  a  fault.  We  believe  it  is  a  matter  of 
history,  although  it  is  not  recorded  in  the  decision,  that 
the  Tom  Reed  searched  for  the  vein  on  the  other  side 
of  the  fault,  but  could  not  locate  it ;  and  that  employees 
of  the  Tom  Reed  formed  the  theory  that  the  vein  had 
been  thrown  out  of  the  company's  ground,  and  located 
the  United  Eastern  property,  on  that  geological  theoi-y, 
which  subsef|uently  proved  to  be  correct,  the  downward 
extension  of  the  vein  being  found,  tei-minating,  of 
course,  upward  against  the  fault.  This  upward  tei'nii- 
nation  the  United  Eastern  claimed  as  an  apex,  and  the 
court  so  ruled,  although  the  fact  that  the  vein  is  identi- 
cal on  both  sides  of  the  fault  was  jiroved  to  its  satis- 
faction. 

There  seem  to  be  two  e^rentiiij  elements  in  the  judge's 
decision:  first  that  th<'  amount  nf  faulting  as  measured 
on  a  vertical  plane  at  riirht  angles  to  the  vein  (over 
four  hundred  feet)  must  be  ri'K:irded  as  breaking  the 
continuity  of  the  vein,  althou^b  not  disturbing  its  orig- 
inal identity;  second,  that  the  horizontal  element  of 
faulting  was  nuich  greater  than  the  vertical,  and  prob- 
al)ly  amounted  to  several  thousand  feel,  so  that  the  ore 
in  the  United  Eastern  is  not  that  broken  off  in  the  Tom 
Reed.  Thus  there  appears  in  apex  litigation  a  recogni- 
tion nf  the  legal  aspect  of  the  horizontal  movement  in 
faults,  which  has  only  l)een  fully  realized  as  a  geological 
phenomenon   for  a  few  decades  or  so. 

Looking  at   the  matter  from  a  <asual  and  extra  legal 
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point  of  view,  there  are  evidently  two  sides  to  the  ques- 
tion, but  in  general  we  have  to  grant  the  common  sense 
arguments  of  the  judge,  which  are  grounded  largely  on 
his  perception  of  geological  facts.  Yet  he  has,  it  is 
plainly  evident  from  the  decision,  small  thanks  for 
the  geologist : 

"There  were  a  number  of  eminent  geologists  and  min- 
ing engineers  who  testified  in  this  case,  many  of  them 
not  only  w'ith  national  but  international  reputations.  A 
few  practical  miners  also  testified  and  furnished  the 
court  with  very  valuable  information,  because  the 
problems  involved  ni  this  case  are  largely  practical 
owes.'" 

Further  on  he  observes :  "This  case  must  be  decided 
from  a  practical  viewpoint  as  the  miners  find  conditions 
in  the  ground  today,  or  it  must  be  decided  upon  the 
theories  and  testimony  of  geologists,  in  accordance  with 
conditions  as  they  existed  many  thousands  or  millions 
of  years  ago.  If  the  decision  be  based  upon  the  theorj' 
and  testimony  of  the  geologists,  it  seems  to  me  that  no 
mining  location  in  the  Oatman  district  could  be  secure 
or  valid." 

The  judge  accordingly  decided  with  the  practical  men, 
and  against  the  geologists.  The  "geologists,"  witnesses 
for  the  Tom  Reed,  we  note,  include  Andrew  C.  Lawson, 
Albert  Burch,  Walter  H.  Wiley,  and  Oscar  H.  Hershey; 
and  the  "practical  men,"  witnesses  for  the  United  East- 
ern, include  Horace  V.  Winchell,  William  H.  Emmons, 
John  A.  Burgess,  and  Fred  Searls.  The  court  has 
accordingly  ruled  that  the  latter  are  not  geologists.  This 
is  a  part  of  the  decision  which  we  would  question,  how- 
ever. A  legal  precedent  seems  to  have  been  established, 
which  we  have  noted  in  previous  cases,  for  the  judge 
to  characterize  the  witnesses  for  the  side  that  he  decides 
against  "geologists,"  and  those  for  whom  he  decides 
"practical  men."  If  the  judge  would  make  the  defini- 
tion more  concise,  it  would  doubtless  be  "A  geologist  in 
the  apex  sense  is  a  witness  for  that  litigating  party 
which  is  in  the  w-rong."  As  many  of  our  court  geologists 
regard  a  legal  decision  as  clinching  geological  points, 
they  would  doubtless  feel  that  they  could  loyally  accept 
this  also. 

Another  legal  definition  in  the  decision  will  also  be 
entered  in  their  notebooks,  "A  fault  is  merely  a  vein 
which  is  not  mineralized."  This  definition  will  doubt- 
less be  cited  by  judges  and  apex  geologists  yet  unborn. 
The  legal  corollaries  of  this,  we  suppose,  would  be 
thus  expressed:  "A  vein  is  merely  a  vein  which  is  min- 
eralized," and  also,  "A  vein  is  merely  a  fault  which  is 
mineralized." 

The  judge,  whose  horse  sense,  we  repeat,  pierces  the 
fogs  of  law  and  geology,  describes  with  interest  geologi- 
cal processes  as  he  learned  them  during  the  trial,  but 
there  is  little  trace  of  collusion  with  a  geologist  in  his 
verbiage.  Recognizing  the  interest  of  the  wonders  of 
nature,  he  is  inclined,  when  it  comes  to  dollars  and 
cents,  to  get  down  to  hard  facts. 

"We  are  reliably  informed  by  geologists,"  he  observes, 
"that  this  northwest  section  of  Arizona,  including  the 
San  Francisco  mining  district  and  Oatman,  experienced 
at  some  time  in  the  past  a  great  upheaval  and  sank 
about  six  thousand  feet.  With  this  in  mind,  the  court 
is  compelled  to  view  this  case  from  a  practical  stand- 
point and  adopt  the  views  of  the  practical  miners,  and 
view  the  conditions  as  they  are  today  and  as  they  were 
when  the  rights  of  all  parties  herein  were  acquired." 

'The  italic.^   here  and  later  on  are  ours. — Editor. 


Minor  Trouble  With  Pittman  Act  Machinery 

THE  REPURCHASES  OF  SILVER  under  the  Pitt- 
man  Act  have  in  general  been  made  smoothly  and 
satisfactorily.  The  major  difliculties  which  were  first 
encountered  in  the  administration  of  the  repurchase 
provisions  were  easily  ironed  out  through  exemplary 
co-operation  between  the  domestic  silver  producer  and 
the  Government.  The  form  of  affidavits  to  be  used,  the 
satisfaction  of  the  Government  as  to  the  authentic  do- 
mestic origin  of  the  silver,  and  other  matters  which  at 
one  time  threatened  to  disturb  the  machinery  of  the 
Pittman  Act  were  cleared  with  commendable  celerity. 
Now,  however,  we  find  that  a  detail  has  been  apparently 
overlooked  which,  according  to  an  article  on  page  746 
of  this  issue,  is  a  hardship  on  a  smaller  silver  producer. 
It  appears  that  although  the  full  dollar  per  ounce  is 
being  paid  at  the  mints  of  the  country  for  domestic  sil- 
ver purchased  by  the  Government,  the  minor  assay 
offices  are  permitted  to  pay  only  the  New  York  price  for 
foreign  silver,  which  is  now  quoted  but  little  over  half 
the  dollar  rate.  The  minor  assay  oflSces  are  of  course 
in  the  habit  of  receiving  gold  bullion  from  local  mining 
companies,  and,  as  the  article  points  out,  the  silver 
in  the  bullion  is  settled  for  only  on  the  foreign  silver 
price  basis.  Manifestly,  this  is  not  within  the  spirit 
of  the  Pittman  Act,  which  was  put  upon  the  statutes 
not  for  the  especial  benefit  of  the  large  and  more 
prosperous  silver  producer  but  for  all  domestic  sil- 
ver producers  alike.  This  undesirable  feature  of 
administration  can  and  should  be  easily  eliminated, 
thereby  making  the  act  equitable  to  all  classes  of  silver 
miners  and  removing  what  might  be  termed  a  little 
"knock"  in  the  operating  cylinders  of  the  Pittman  Act. 


International  Adjustments 

GOLD  IS  POURING  into  this  country  from  all  over 
the  world;  from  FJngland,  France,  Canada,  Sweden, 
and  Holland;  from  Asia  and  South  America.  Almost 
two  hundred  million  dollars'  worth  has  been  received  so 
far  this  year.  During  the  war,  all  nations  conserved 
their  gold  as  much  as  possible:  the  future  was  indefinite 
and  ocean  transportation  was  perilous.  But  now  the 
blackest  days  are  past,  and  foreign  commercial  interests 
think  it  better  to  take  steps  to  improve  adverse  ex- 
change rates  than  to  keep  a  large  gold  reserve.  Those 
nations  with  a  surplus  of  certain  commodities  are  en- 
deavoring to  bring  about  the  same  result  by  exporting 
to  the  United  States,  but  foreign  countries  have,  in 
general,  been  drained  so  dry  that  it  is  more  convenient 
to  ship  gold. 

The  United  States  has  taken  England's  place  as  the 
creditor  nation  of  the  world,  for  the  time  being  at  least; 
and,  to  be  paid,  we  must  receive  manufactured  goods 
as  well  as  gold.  At  present,  raw  materials  are  generally 
at  or  near  pre-war  prices  in  this  country,  whereas  manu- 
factured goods  are  roughly  twice  what  they  formerly 
were.  This  is  not  a  healthy  condition.  Importations  of 
high-priced  commodities  will  not  only  help  to  lower 
prices  here,  but  will  provide  resources  which  foreign 
nations  may  employ  in  buying  our  cheap  raw  materials, 
thereby  increasing  the  prices.  This  will  have  the  tend- 
ency of  bringing  our  price  levels  more  in  accord. 

The  proposed  tariflf  wall  should  not  be  too  high  to 
jump  over;  particularly  for  those  commodities  which, 
because  of  superior  natural  advantages  of  production, 
and  not  because  of  a  lower  standard  of  living,  can  be 
produced  more  eflnciantly  in  other  countries. 


736 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  18 


What  Others  Think 


Converting  Mixed  High-Grade 
Matte  and  Copper 

Referring  to  a  correspondent's  inquiry  published  in 
Engineering  and  Mining  Journal  of  Jan.  29,  and  C.  D. 
Demond's  reply  thereto  published  on  March  26,  under 
the  caption  "Blowing  White  Metal  to  Blister,"  I  think 
Mr.  Demond  makes  his  answer  too  strong.  The  data 
are  too  few  to  make  a  generalized  statement  that  the 
thing  can  or  cannot  be  done,  but  I  am  sure  that  under 
some  circumstances,  with  the  conditions  as  given,  the 
material  could  be  successfully  and  economically  con- 
verted. 

In  1906  I  was  smelter  superintendent  at  the  plant  of 
the  Shannon  Copper  Co.  at  Clifton,  Ariz.,  and  we 
installed  a  converter  plant  to  treat  the  mattes  there, 
which  did  not  differ  materially  from  the  matte  men- 
tioned in  the  correspondent's  inquiry.  Thex-e  was  a 
shortage  of  sulphur,  and  the  matte  ran  from  55  to  77 
per  cent  of  copper,  with  the  average  for  some  months 
as  high  as  65  per  cent.  The  furnaces,  it  is  true,  were 
blast  furnaces,  but  the  temperature  of  melted  matte 
does  not  differ  on  account  of  its  origin.  Under  the  con- 
ditions referred  to,  the  furnaces  made  a  little  black 
copper  from  time  to  time,  and  this  tended  to  accumulate 
in  the  crucible,  which  was  unusually  deep,  and  also 
appeared  as  buttons  in  the  bottom  of  the  matte  pots. 
Before  the  converters  were  installed  it  appeared  in  the 
molds  and  pots.  The  buttons  were  collected,  and  occa- 
.sional  black  copper  runs  were  made  for  the  purpose  of 
putting  it  into  merchantable  form.  After  the  converters 
were  installed  it  went  directly  into  them. 

The  matte  was  successfully  converted  without  serious 
difficulty.  It  was  before  the  day  of  baSic  linings,  and 
the  acid  lining  would  stand  many  charges,  as  many  as 
twenty  or  more  per  lining,  I  believe.  Practically  all  the 
corrosion  was  just  above  the  tuyeres. 

The  presence  of  black  copper  does  not  necessarily 
mean  white  metal  for  the  accompanying  matte.  A  black 
copper  charge  Cand  I  am  not  referring  to  one  in  which 
metallic  copper  is  added  to  the  charge;  frequently  pro- 
duces black  copper  containing  07  per  cent  copper  and 
matte  containing  GO  or  65  per  cent  copper,  though  at 
times  the  matte  may  be  75  per  cent  or  more.  The  latter 
Ih   usually   indicative  of   unsatisfactory   furnace  condi- 

tiOHH. 

In  the  ease  in  ((ueHlion  the  in(|uirer  ."tales  that  the 
copper  in  his  tests  was  in  the  form  of  shot  in  the 
matte,  as  a  mixed  mass.  It  seems  to  me  that  the  tost 
mu.st  have  been  of  short  duration.  Copper  separates 
readily  and  (|uickly  from  hot  matte  unless  there  are 
conditions  not  mentioned  by  him.  If  the  matte  was  ho 
cold  that  the  copper  could  not  separate  or  was  itself 
.Holidified,  I  do  not  see  how  it  was  possible  to  tap  the 
furnace.  If  it  was  hot  enough  to  be  readily  tapped  from 
the  furnace  it  seems  to  me  that  there  are  possibilitic^s 
for  converting.  The  data  are  too  few  to  make  it  pos- 
sible to  slate  posit ively. 

Mr.  Demond  seems  skeplical  about  the  small  amount 
of  copper  in  the  slag,  and  I  must  say  (hat  I  agree  with 
him  in  that,  but  I  will  not  violate  the  principle  noted 


and  say  it  cannot  be  done.  Electric  smelting  with  a 
high-lime  slag  might  do  it.  It  is  an  unusual  case,  how- 
ever, and  I  am  afraid  my  skeptical  nature  will  make 
me  think  there  has  been  some  mistake  unless  I  am 
informed  as  to  the  conditions  which  permitted  such 
favorable  results  to  be  obtained.  C.  A.  Grabill. 

San  Francisco,  Cal. 

[We  hope  that  we  may  have  more  information  from 
our  original  inquirer. — Editor.] 


Engineer  of  Mines  vs.  Mining  Engineer 

This  letter  is,  in  a  way,  only  confirmatory  of  much 
that  has  been  published  on  the  above  subject  in 
Engineering  and  Miniyig  Journal. 

It  seems  to  me  that  the  editor's  note,  appended  to 
"Engineering  vs.  Surgery,"  published  on  March  26, 
however,  is  not  quite  to  the  point.  Though  we  certainly 
should  not  call  in  a  physician  who  had  taken  only  a 
correspondence  course  in  medicine  and  surgery — that  is, 
under  ordinary  circumstances — if  a  "regular"  was  not 
available,  we  should  much  prefer  a  "correspondence" 
man  to  one  without  even  such  training.  The  value  of 
such  a  one  is  tacitly  admitted  when  in  mining  and  other 
accidents  one  who  has  been  trained  in  "first  aid"  is 
preferable  to  the  rank  and  file.  Analogously,  in  an 
important  mining  problem,  would  a  "recent  graduate" 
from  even  the  highest  technical  school  be  preferred  to 
a  "correspondence  man  of  long  and  successful  expe- 
rience"? 

It  appears  to  me  that  any  one  excepting  a  chronic, 
hidebound  "regular"  would  gladly  listen  to  one,  cor- 
respondence man  or  not,  if  his  past  work  showed  him 
to  be  a  master  in  his  line. 

This  brings  one  face  to  face  with  the  root  of  the 
whole  discussion — "What  is  an  engineer?"  Consult  the 
Century  Dictionary,  and  you  will  find  that  an  engineer 
is  defined  as  "A  person  skilled  in  the  principles  and 
practice  of  any  department  of  engineering."  A  second 
and  more  general  definition  is  "One  who  carries  through 
;iny  scheme  or  enterprise  by  skill  or  artful  contrivance; 
a  manager." 

1  cannot  quote  exactly  the  person  or  circumstances  of 
the  following:  Aa  I  recall  il,  the  engineer  of  the  Tay 
bridge  was  asked  by  the  correspondent  of  a  London 
daily  to  define  "engineering."  His  reply  was  "engineer- 
ing is  applied  common  sense." 

In  1902,  while  in  Kinjjslon,  (Int.,  I  asked  the  professor 
of  chemistry  in  (Jueens  Coilc^^c  if  one  not  a  graduate 
of  a  technical  school  had  ;i  right  to  call  himself  an 
engineer,  to  .solicit,  or  i)ractice,  engineering  work; 
specifically,  to  consider  himself  a  mining  engineer.  His 
i-eply  was  direct  and  explicit,  and  given  with  no  indeci- 
sion: "Such  a  man  has  no  right  to  sign  himself  'K.  M.' 
That  is  a  technical  degree  conferred  in  virtue  of  having 
fulfilled  a  i)re.Mcribed  courir  of  study.  Me  has  a  perfect 
right  to  call  himself  a  mining'  engineer.  In  each  case 
the  ultimate  right,  skill  in  pr.iclice.  depends  wholly  up<in 
the  individual." 

In  1HH2  to  1888  I  was  instructor  in  mathematics  in 
the   RensHcIner   Polytechnic    Institute,    in   Troy,    N.   Y. 
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David  Greene  at  that  time  was  the  "director."  It  often 
happened  that  after  faculty  meetings  the  dii'ector  and 
mj'self  had  informal  discussions,  mainly  to  do  with  the 
work  of  the  students.  On  one  occasion  the  director 
spoke  very  feelingly  on  the  subject  of  degrees.  "We 
give  our  graduates  the  degree  of  'C.  E.'  This  is  wrong. 
The.v  are  not  civil  engineers.  They  are  not  engineers 
at  all.  We  teach  them  how  to  become  engineers;  they 
make  engineers  of  themselves  after  they  get  out — if 
they  have  it  in  them." 

I  take  it  that  the  above  quoted  opinions  are  not 
simply  "instances"  or  one-sided  examples,  but  are  sober 
expressions  as  to  what  really  constitutes  an  engineer. 
I  conclude  that  it  is  performance — doing — that  con- 
stitutes an  engineer,  not  at  all  the  degree  conferred. 

There  is  absolutely  no  doubt  in  my  mind  that  an 
engineering  course  is  highly  desirable,  and  is  eminently 
helpful;  there  is  equally  no  doubt  that  lack  of  a  liberal 
education  gained  in  a  formal  course  is  no  bar  to  the 
making  of  an  engineer.  A  polished  bit  of  glass  is  only 
glass,  after  all;  it  can  never  be  anything  else.  A  rough 
diamond  is  som.ething  that  glass  can  never  be — a 
diamond — but  the  diamond  can  acquire  the  polish  as 
well  as  the  glass.  The  sole  shibboleth  is  not  "where  did 
you  get  your  degree"  but  "what  can  you  do?" 

This  is  all  ex  parte  evidence,  and  is  to  be  valued 
accordingly.  I  own  only  an  "A.  M."  from  an  ordinary 
college.  Yet  for  nineteen  years  I  have  signed  myself 
"geologist  and  mining  engineer."  This  was  on  advice 
of  professors  in  one  or  two  of  the  highest  engineering 
schools  in  the  country.  Perhaps  it  was  intended  "to 
let  the  inquirer  down  easy."  It  is  possible  that  if  the 
professors  consulted  had  expressed  their  unvarnished 
opinion  they  would  have  advised  me  to  classify  myself 
with  "practical  horseshoers"  or  "practical  barbers," 
even  if  they  had  not  advised  me  to  be  consistent  and 
classify  myself  specifically  with  "practical  mule  shoers" 
or  "practical  dog  trimmers,"  since,  as  a  mining  engineer, 
I  have  confined  myself  to  the  restricted  field  of  "ore 
finder,"  instead  of  indulging  in  general  practice. 

West  Haven,  Conn.  Frank  L.  Nason. 


The  Mackenzie  River  Oil  Field 
In  Engineering  and  Mining  Journal  of  March  26  ap- 
peared an  article  on  the  Mackenzie  River  oil  field, 
which  in  most  respects  is  timely  and  much  to  the  point, 
and  I  heartily  concur  with  all  that  is  said  regarding 
the  exercise  of  caution  with  reference  to  reports  from 
that  quarter.  Nevertheless,  I  desire  to  take  exception 
to  it  on  one  point.  In  the  discussion  of  the  geology  of 
the  region,  one  is  led  to  infer  that  there  is  little  else 
but  Devonian  or  older  formations  between  the  "tar 
sands"  of  the  lower  Athabaska  and  the  delta  of  the 
Mackenzie. 

In  a  recent  publication  of  the  Geological  Survey  of 
Canada  with  accompanying  map  ( Charles  Camsell  and 
Wyatt  Malcolm,  Geological  Survey,  Canada,  Memoir 
108,  "The  Mackenzie  River  Basin,"  1919),  it  is  shown 
that  post-Devonian  rocks  have  a  considerable  distribu- 
tion in  the  Mackenzie  region.  Immediately  southeast 
of  Norman  there  is  an  area  of  Tertiary  beds  thirty  to 
forty  miles  long  by  twenty  to  thirty  miles  wide ;  to  the 
south  these  are  succeeded  by  Cretaceous  rocks  which 
extend  along  the  Mackenzie  River  on  both  banks  for 
fifty  miles,  and  nearly  the  whole  course  of  the  Great 
Bear  River  (east  of  Norman),  together  with  the  western 
and  northwestern  shores  of  Great  Bear  Lake,  are  under- 


lain by  rocks  of  this  age.  There  are  also  two  more  areas 
of  Cretaceous  sediments  of  considerable  extent  along  the 
Mackenzie  between  Norman  and  the  delta. 

It  is  not  stated  in  the  memoir  to  which  reference  was 
made  that  these  later  strata  are  oil  bearing.  They  may 
have  served,  however,  to  prevent  the  escape  of  oil  from 
the  underlying  rocks,  so  that  the  geological  possibilities 
of  the  region  are  probably  somewhat  greater  than  would 
be  inferred  from  reading  the  article  in  Engineering  and 
Mining  Journal.  J.  A.  Reid. 

Cobalt,  Ont. 


Increased  Living  Costs  and  Higher  Wages 

From  Mr.  Lee's  excellent  article  in  Engineering  and 
Mining  Journal  of  April  2  on  the  driving  costs  of  the 
Spiro  Tunnel  from  1916  to  1920  inclusive,  it  is  shown 
that  the  labor  cost  in  1920  per  foot  advance  was  148.8 
per  cent  greater  than  in  1916,  of  which  49.27  per  cent 
was  due  to  increased  wages  and  the  remainder,  or  99.53 
per  cent,  to  a  slackening  of  effort,  or  labor  inefficiency. 
Comparing  the  cost  of  materials  per  foot  for  the  same 
years,  there  was  an  increase  of  128.5  per  cent.  No  doubt 
this  128.5  per  cent  was  largely  higher  wages  and  labor 
inefficiency  passed  on  and  on  from  the  producer  of  the 
raw  materials  to  the  manufacturer,  and  from  him  to  the 
consumer. 

The  average  workingman  would  bitterly  resent  being 
told  that  he  profiteered  during  and  since  the  war  and 
would  cite  the  fact  that  while  his  wages  had  been 
advanced  in  this  particular  case,  49.27  per  cent  of  his 
cost  of  living  had  increased  100  per  cent  or  even  more; 
forgetting  that  he  did  50  per  cent  of  work  for  150  per 
cent  of  pay  of  former  years,  and  also  that  his  increased 
living  cost  was  largely  another  working  man's  higher 
wages  and  inefficiency  passed  on  to  him. 

Park  City,  Utah.  P.  H.  Hunt. 


Bacillus  Scientarum  Popula  is 

The  newly  discovered  germ.  Bacillus  scientarum 
popularis  (correctness  of  Latin  form  not  vouched  for), 
seems  to  be  spreading  rapidly,  possibly  because  of  the 
unusually  early  spring.  Fortunately,  it  is  a  beneficent 
germ,  capable,  indeed,  of  inducing  extraordinary 
symptoms,  but  not  likely  to  work  any  lasting  harm  to 
the  constitution,  even  of  the  most  hide-bound  professor. 

I  have  before  me  the  current  numbers  of  Engineering 
and  Mining  Journal  and  Science.  The  leading  editorial 
in  the  former  is  on  "Popularizing  Science";  the  first 
paper  in  the  latter  is  entitled  "A  New  Agency  for  the 
Popularization  of  Science."  Is  this  collusion,  co- 
incidence, thought  transference,  or  simultaneous 
inoculation  with  the  above-named  germ? 

Whatever  started  this  thing  going,  let  us  hope  that 
the  good  work  will  continue  until  the  scientist  is  willing 
to  acknowledge  the  right  of  the  laj-man  to  exist,  and  the 
layman  is  able  to  learn  what  the  scientist  is  driving  at. 

Augusta,  Me.  Freeman  F.  Burr. 


Costs  at  Las  Dos  Estrellas  Mill 
In  the  comparative  costs  at  Las  Dos  Estrellas  mill 
published  in  Engineering  and  Mining  Journal  of  April 
2,  the  cost  of  tube  milling  in  1920  is  erroneously  given 
as  $0.2829,  whereas  the  correct  figure  is  $0.5829.  The 
correction  is  made  through  the  kindness  of  T.  Skewes 
Saunders,  Mineral  de  Dos- Estrellas,  Michoacan,  Mexico. 
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Dust  Control  and  Ventilation  in  Metal  Mines 

Co-operative  Public  Health  Service  and  Bureau  of  Mines  Investigations  of 
Great  Importance  to  the  Mining  Industry — Increase  in  Labor  Efficiency,  and 
Operations  in  Workings  of  High  Rock  and  Water  Temperatures,  Made 
Practicable  by  Comparatively  Small  Outlay  to  Allay  Dust  and  Assure  Pure  Air 

By  D.  Harrington* 

Written  for  Engineering  and  Mi)iing  Journal 


ALTHOUGH  lack  of  adequate  ventilation  and 
l\  prevalence  of  dust  in  coal  mines  have  long  been 
X  A.  regarded  as  dangerous,  dust  occurrence  and  lack 
of  moving  air  currents  have  not,  until  recent  years, 
been  considered  particularly  disadvantageous  by  metal- 
mining  men  in  general,  especially  in  the  United  States. 
England,  South  Africa,  and  Australia  attacked  the 
problem  of  dust  some  years  ago,  and  the  necessity 
of  adequate  ventilation  was  also  considered,  though  in 
a  somewhat  less  degree.  South  African  investigation 
and  practice  in  dust  control  was  and  is  of  much  impor- 
tance, and  some  exhaustive  and  interesting  reports 
have  been  published. 

G.  S.  Rice,  chief  mining  engineer  of  the  U.  S.  Bureau 


important  contributory  factors  such  as  high  air  tem- 
peratures, high  humidities,  and  lack  of  air  movement. 
The  Butte  study  was  extended  through  1918,  and  reports 
of  this  investigation  are  in  the  press  and  will  pi-obably 
be  issued  soon. 

In  1919,  the  study  was  continued  in  the  mines  of  the 
Globe-Miami  district  of  Arizona,  the  investigators  being 
D.  Harrington  and  G.  E.  McElroy,  of  the  Bureau  of 
Mines,  and  Dr.  R.  A.  Koronski,  of  the  Public  Health 
Service.  A  confidential  report  was  made  on  each  of  the 
mines  visited  and  a  composite  report  on  the  district  for 
publication  will  soon  be  completed.  In  1920,  it  was 
decided  to  further  expand  the  work  and  it  was  divided 
into  three  separate  problems,  the  direction  of  research 
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riiirroMiCROGRAPHS  OF  metal-mine  dust 
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60  rJlamctera.  ThiB  material  had  very  little 
silica  and  was  largf'ly  copp*;r  ore  In  hema- 
tite. Note  <omparatlvely  few  sharp-pointed 
or  cutting  edges.  This  dust  would  be  com- 
paratively harmless.  f2)  Through  280  mesh 
and    magnified    about    60    diameters.     From 


hard  granite  with  about  20  ij'  i  <  ■  nl  iiu.iilz. 
Particles  mainly  sharp  ami  ilmiiv.  mik- 
ing a  very  dangerous  dust,  i  tin  .mut/. 
present  seems  unusually  li.nii  uhI  luitilr. 
breaking  into  particles  with  cutting  edges. 
(3)  Through  280  mesh  and  magnified  about 
60  diameters.    About  IB  per  cent  quartz,  re- 
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and  MiaKiiilUci  about  60  diameters.  Piaetl- 
cnlly  no  qunrtz ;  chiefly  copper  sulphide  ore 
(chaleoulte).  Round-edge  dust  predominates. 


of  Mines,  became  actively  intere.sted  in  matters  pertain- 
ing to  duft  and  ventilation  in  metal  mines  several  years 
before  much,  if  any,  actual  work  was  done  on  these 
subjects  in  the  United  States,  and  chiefly  through  his 
initiative,  in  1915,  the  Bureau  of  Mines  and  the  United 
StateH  Public  Health  Service  entered  upon  a  study  of 
du«t  in  the  mines  of  the  Joplin,  Mo.,  region,  the  field 
inve.stigator.s  being  Edwin  Higgins,  mining  engineer 
of  the  Bureau  of  Mines,  and  Ur.  A.  J.  Lanza,  of  the 
Public  flealth  Service.  Reports  of  this  work  were  pub- 
lished by  both  the  Bureau  of  Mines  and  I'ublic  Health 
Service. 

iNVESTIGATrONS  AT  BlITIK  PrOMISK   IMI'OKTANT  KK,SUI>TS 

In  1910,  the  dust  .-^tudy  was  extended  by  these  two 
bureaus  to  the  mines  of  the  Butte,  Mont.,  region,  and 
the  investigators.  Dr.  A.  .1.  I.,an7.a,  of  the  Public  Heidth 
Service,  anrl  I).  Harrington,  mining  engineer  of  the 
Bureau  of  Mines,  soon  became  convinced  that  the  health 
problem,  though  largely  one  of  dust,  was  complicat<Kl  liy 

•PubllKhed    with    prrmlimlnn    of   Ihf    Director,    U.    8.    Huremi    ..f 


and  investigation  being  placed  in  charge  of  D.  Harring- 
ton. The  separate  problems  are:  Metal-mine  ventila- 
tion; rock  dust  in  relation  to  miners'  pulmonary 
diseases,  and  high  temperatures  and  humidity  as 
affecting  the  health  of  miners. 

Mining  engineers  Pickanl,  Gardner,  McElroy,  Ageton, 
Dyer,  and  Forbes,  of  the  Hiireau  of  Mine.s,  and  Doctors 
Saunders  and  Koronski,  of  tlu-  Public  Health  Service, 
were  assigned  to  this  work,  ■•md,  with  Chief  Surgeon 
Sayers,  of  the  Bureau  of  Mines,  and  D.  Harrington,  they 
have  participated  in  these  investigations  in  various 
mining  regions  of  Arizonn,  Montana,  California,  and 
Idaho.  Some  work  of  a  siniil;ir  n;iliire  Has  recently  l)eeii 
done  by  Mr.  Ageton  and  Itr.  Kiiulail,  of  the  Puiilic 
Health  Service,  in  the  mines  of  Michigan.  It  is  prol)able 
that  the  work  will  be  extenrled  to  niher  states  should  the 
mining  companies  desire  it. 

Dr.  K.  U.  Sayers,  chief  .Miirgedii,  and  D.  llaniiiKtoii, 
mining  engine(!r  of  the  Bureau  of  Mines,  have  under- 
taken the  detailed  study  of  the  effect  on  the  human  body 
of  heat  and  humidity  as  influenced  by  air  movement ,  air 
vitiation,  and  other  conditions  underground,  as   found 
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in  metal  mines.  Some  of  the  data  obtained  were  pub- 
lished in  Engineering  and  Mining  Journal,^  and  on  Jan. 
28,  1921,  the  U.  S.  Public  Health  Service  published 
additional  data.  A  more  detailed  underground  study  of 
this  phase  of  the  work  has  recently  been  made  by 
Messrs.  Sa>-ers  and  Harrington,  with  especial  reference 
to  effect  of  air  movement,  and  results  will  soon  be 
published. 

Relation  of  Investigators  to  Mining  Companies 

Although  the  co-operation  of  the  mining  companies 
is  necessary  in  carrying  out  the  work,  the  companies 
are  put  to  practically  no  expense  other  than  supplying  a 
guide  to  accompany  the  investigators  underground,  the 
length  of  time  spent  underground  generally  being  a  few 
weeks  for  a  comparatively  large  mine.  Dust  and  ventila- 
tion considerations  constitute  the  main  objects  of  the 
work,  but  the  engineers  and  doctors,  when  underground, 
naturally  become  fairly  familiar  with  systems  of  mining 
and  details  (good  and  bad)  of  mining  practices,  and 
the  diversified  opportunities  of  the  investigators  for 
observation  allow  them  to  assimilate  interesting 
information,  much  of  which  is  frequently  transmitted 
verbally  to  the  representatives  of  mining  companies, 
or  possibly  is  given  in  written  form  in  the  report. 
Hence,  the  study  is  one  of  give-and-take,  in  which 
information  and  data  are  obtained  by  the  investigator 
and  information  is  likewise  given  out  to  the  mine 
operators. 

Reports  on  Mines  Held  Strictly  Confidential 

A  separate  detailed  report  is  made  on  each  mine 
studied,  embodying  data  as  to  flow  of  air,  temperatures, 
humidities,  gases,  dust  formation  and  dissemination, 
analyses  of  air  and  dust,  microscopic  examination  of 
dusts,  and  other  special  data,  together  with  conclusions 
of  the  investigators  and  recommendations.  Inasmuch  as 
safety  and  fire  prevention  are  intimately  associated  with 
dust-ventilation  studies,  some  attention  is  given  them, 
and  at  least  a  few  conclusions  and  recommendations  as 
to  these  items  are  included.  These  reports  of  individual 
mines  are  held  strictly  confidential,  a  copy  being  given 
the  company  officials  and  other  copies  being  held  in  the 
confidential  files  of  the  Bureau  of  Mines  and  the  Public 
Health  Service.  After  several  mines  of  a  mining  dis- 
trict or  of  a  state  have  been  reported  on  individually 
and  confidentially,  a  composite  report  is  prepared  for 
publication,  but  so  worded  as  not  to  identify  the 
individual  mines. 

Field  Methods  and  Apparatus 

Inasmuch  as  it  is  desired  to  correlate  a  study  of  one 
region  with  all  other  regions  studied,  the  methods 
adopted  have  been  made  as  nearly  uniform  as  possible, 
subject  to  change,  however,  when  progressive  ideas 
suggest  better  methods  or  when  unusual  underground 
conditions  demand  alteration  of  existing  practice. 

Bureau  of  Mines  sling  psychrometers  are  used  to 
obtain  air  temperatures  and  humidities  at  pertinent 
points,  as  at  the  surface  at  intake  openings,  at  various 
points  underground,  such  as  in  intake  or  return  air 
courses,  or  in  crosscuts,  drifts,  raises,  stopes,  or  other 
underground  workings.  The  psychrometer  is  used  also 
to  obtain  temperatures  of  underground  water,  especially 
of  water  dropping  through  che  air,  and  also  rock  tem- 
peratures,   both    rock   and   water   temperatures   having 

'••Physiological  Effect  of  High  Temperatures  and  High  Humidi- 
ties in  Metal  Mines,"  Vol.  110.  No.  9,  pp.  401-104. 


vital  effect  on  underground  air  temperatures,  especially 
at  working  places  where  the  air  movement  is  slight. 

Velocities 

Air  velocities  are  determined  where  possible  by  use  of 
standard  mine  anemometers  of  4  to  6-in.  diameter,  and 
readings  are  taken  usually  by  moving  the  anemometer 
through  the  cross-section  of  the  opening  during  a  period 
of  a  minute,  taking  several  such  readings  and  averaging 
the  result.  Where  greater  accuracy  is  desired,  the  cross- 
sectional  area  of  opening  is  divided   into  six  or  nine 


ONE   man   drilling  AND    ONE   MAN    MUCKING    AT    FACE 

OP   CROSSCUT  IN  ROCK   WITH   N.\TUR.\L, 

TEMPERATURE  102  DEG.  F. 

The  moving  air  from  end  of  canvas  ventilating  tube  allows  the 
men  to  work  practically  without  evidence  of  perspiration. 

equal  parts,  and  the  anemometer  is  held  stationary  for 
a  minute  at  each  part,  the  average  of  all  such  readings 
being  then  accepted  as  the  result.  Anemometers  are 
sent  to  Washington,  D.  C,  from  time  to  time  to  be 
calibrated,  and  velocity  corrections  are  made  from 
curves  obtained  in  calibration.  Where  velocities  are  less 
than  100  ft.  per  minute  (frequently  the  condition  in 
metal  mines),  they  are  approximated  by  observing 
the  inclination  of  a  candle  flame  (after  having  seen  the 
effect  of  various  velocities  on  the  flame  of  a  candle), 
or  the  velocity  is  approximated  by  observing  the  length 
of  time  for  smoke  from  burning  fuse  to  traverse  50, 
100  or  more  feet. 

Pressures 

Standard  aneroid  barometers  are  used  to  obtain 
barometric  pressure  on  surface  as  well  as  in  various 
parts  of  the  mines.     In  obtaining  fan-operating  pres- 
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sures,  the  readings  on  the  aneroid  barometer  are  checked 
against  a  portable  water  gage  consisting  essentially  of 
a  glass  U-tube  with  several  feet  of  rubber  tubing  of 
about  i-in.  diameter. 

Air  Samples 

Air  samples  are  taken  of  intake  air  at  the  surface,  of 
return  air  at  the  surface,  and,  if  possible,  from  various 
ventilation  splits  underground.  In  general,  however, 
air  samples  are  taken  at  places  where  men  work,  chiefly 
at  faces  in  crosscuts,  drifts,  stopes,  raises,  or  other 
workings.  Sampling  is  done  by  breaking  the  tip  of 
evacuated  glass  tubes  of  about  250  to  300  c.c.  capacity, 
the  tube  being  broken  in  the  atmosphere  to  be  sampled. 


labored,  and  speed  of  breathing  was  likewise  labored 
and  unnatural.  Moreover,  it  was  practicable  to  breathe 
only  comparatively  small  quantities  of  air  per  sample 
(about  35  liters  in  the  Joplin  and  Butte  woi-k),  and  this 
quantity  was  so  small  that  the  laboratory  determinations 
on  the  dust  samples  were  subject  to  much  error.  Hence, 
in  the  later  studies  in  Arizona  and  Idaho,  the  South 
African  method  of  using  pumps  was  adopted,  in  con- 
junction with  a  sugar  tube  of  large  diameter  and 
aspirating  15  to  20  cu.ft.  of  air  per  sample. 

Two  kinds  of  pumps  have  been  devised  in  the  Pitts- 
burgh laboratory  of  the  Bureau  of  Mines:  one,  double- 
acting,  somewhat  like  the  best  type  of  South  African 
pump,  and  the  other  single-acting  and  adapted  from  a 
pump  that  formed  a  part  of  certain  discarded  apparatus 
formerly  used  by  the  Bureau  of  Mines.  Though  the 
latter  is  much  cheaper,  it  is  by  no  means  as  efficient  as 
the  double-acting  pump. 

In  sampling  underground  the  sugar  tube  through 
which  the  mine  air  passes  before  entering  the  pump  is 
held  as  closely  as  possible  to  the  head  of  the  mine 
worker,  and  the  pump  is  worked  by  one  of  the  investi- 
gators at  a  rate  of  about  one  cubic  foot  of  air  taken  per 
minute,  or  approximately  the  rate  of  breathing  of  a 
normal  man  when  working.  The  sugar  filters  out  the 
dust  from  the  sampled  mine  air  in  a  manner  somewhat 


No  rest  drilled 


Actual  drillinci  time,minufes 


Total  elapsed  fime,minufes 


he.  dust  per  cu  meter  of 
air  in  milligrams. 


T5ry~ 
Stops: 


Kve.  dust  per  cu-  meter  of  air 

in  millions  of  parfiiles       11.180   8.5S6 


Wet 
Stope 


*Oois  not  include  4b  minutes  taken 
for  lunch. 
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After  the  .sample  of  air  has  been  collected  in  the  tube, 
the  tip  i.s  sealed  with  an  especially  prepared  wax,  and 
the  .sample  forwarded  to  the  Pittsburgh  laboratory  of 
the  Bureau  of  Mines  for  analysis. 

Dust  Samples 

The  .suKar  filter  method  of  obtaining  sample.s  of  dust 
from  TTiine  air  has  been  used  in  these  studies.  In  the 
Joplin  investigatioHH,  u  method  of  aspirating  air 
throuRh  a  .small  tube  filled  with  sugar  was  devised  by 
Mr.  MigKins,  and  this  was  used  in  the  Joplin  and 
Hutle  work.  The  method  by  which  the;  air  drawn 
through  the  sugar  tube  was  lirealhed  by  the  sampler 
and  the  exhaled  air  taken  into  a  calibrated  bag 
theoretically  gave  a  sample  esHentinlly  similar  to  that 
breathed  by  the  workers.  However,  in  mine  air  of  con- 
siderable humidity,  the  HUgar  in  the  tube  quickly  became 
partly    saturated    with    moistiire,    aspirating    became 


°0     10    20   30  40  50  60   VO  80   90  100  110   120  150  140  l&O  l&O  170 
Minutes.  Elapsed  sinrc  Starlino  to5omple 
CIIAUT  1.      rOMPARATTVF.  HT-.tJT  rON'TENT  OK   ATK   OK   AN 

i-.N'VKiNTn,A'rKi>  UAisr:  \\iii;n   duy  duii.i.inc  a 
HorxDoi''  ii<>i.i;s  AS  \i; AiN.'^'i"  wicr  hkii.i.- 

IN'c;    •rillO    .SAM  10    Pl.ACH 

similar  to  removal  of  dust  by  the  workers'  air  passages 
when  breathing  the  dust-laden  mine  air. 

Immediately  after  samjjling.  the  sugar  tulics  are 
sealed  by  suitable  corks,  and  then  sonl  to  the  I'iltsliurgh 
laboratory  of  the  I'.ure.ui  of  Mines  for  analytical 
examination.  Before  shipnu'ot  to  Pittsburgh,  a  few 
drops  of  formaldehyde  arc  pl:i<c(l  in  the  sugar  tube  to 
prevent  fermentation,  this  pn-paration  being  especially 
necessary  when  the  mine  air  is  humid  and  the  surround- 
ings during  shipment  are  <'>;cessively  warm,  as  in 
siMTimer. 
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CHART  2.      DUST  CONTENT  OF  AIR  BY  NUMBER  OF  PARTI- 
CLES WHILE  DRY  DRILLING  A  ROUND  OF  HOLES 
IN  A  RAISE  IN  A  WESTERN  METAL  MINE 

Also  shows  how  enormously  gi-eater  is  the  dust  content  of  this 
place  than  the  allowable  maximum  dust  content  ot  mine  air  of 
South  Africa.     The  material  drilled  was  highly  siliceous. 

In  addition  to  the  before-mentioned  samples  of  dust 
from  mine  air  ( from  10  to  as  many  as  100  samples 
being  taken  in  a  single  mine),  samples  of  drill  cuttings, 
of  dust  settlements  along  workings,  of  vein  matter,  and 
of  country  rock  are  also  sent  to  Pittsburgh  for  analysis 
and  microscopic  examination,  these  samples  each  being 
from  two  to  four  pounds  in  weight  and  one  or  two  of 
each  (possibly  more)  being  sent  from  each  mine 
examined.  It  is  also  desirable  to  send  a  sample  of  the 
water  used  in  drilling,  and  possibly  one  of  the  water 
provided  for  drinking  purposes. 

Laboratory  Work 

As  has  been  heretofore  indicated,  practically  all 
analytical  work  is  done  at  the  Pittsburgh  laboratory. 
Air  samples  are  given  standard  analysis  for  oxygen, 
carbon  dioxide,  methane,  carbon  monoxide,  and  nitrogen 
plus  other  constituents.  If  information  is  desired  as  to 
especial  gases,  such  as  oxides  of  nitrogen,  or  SO,,  or 
hydrogen  or  hydrogen  sulphide,  special  request  must  be 
made  of  the  chemists  at  Pittsburgh. 

The  quantity  and  nature  of  the  mine-air  du.st 
entrapped  in  the  sugar  tube  are  determined  by  dissolv- 
ing the  sugar  in  a  measured  quantity  of  distilled  water 
and  filtering  out  and  rejecting  the  particles  over  280 
mesh  in  size,  particles  over  280  mesh  being  known  to 
have  practically  no  harmful  effect,  as  they  are  too  large 
to  enter  the  air  passages  at  points  of  danger.  The  dust 
in  the  filtrate  is  then  separated  by  sedimentation  into 
particles  binder  ten  microns  in  size  and  particles  ten  to 
ninety  microns  (a  micron  being  about  1/25,000  of  an 
inch)  ;  a  small  part  of  the  filtrate  is  set  aside  to  be 
placed  under  the  microscope,  and  a  count  of  particles 
made  and  reported  in  millions  of  particles  per  cubic 
meter  of  air.  The  dust  is  chemically  treated  to  dis- 
solve soluble  constituents,  and  is  finally  weighed  and 
reported  in  milligrams  per  cubic  meter  of  air  aspirated, 
divisions  being  made  as  to  particles  above  and  below  ten 
microns   in   size.     The   division    at    ten-micron   size   is 


made  for  the  reason  that  investigators  in  dust  work 
have  found  that  seldom,  if  ever,  are  particles  over  ten 
microns  in  size  found  in  lungs  of  miners  who  have  died 
of  miners'  consumption. 

Particles  of  dust  from  drill  cuttings,  country  rock, 
vein  matter  samples,  or  other  sources  are  also  placed 
under  the  microscope,  and  photomicrographs  are  made. 
Reports  are  submitted  as  to  quantity,  size,  shape,  and 
other  characteristics  of  particles,  especially  as  to  sharp- 
ness and  cutting  edges  of  the  small  particles.  Also, 
chemical  analyses  are  made  of  drill  cuttings,  vein 
matter,  and  other  underground  material  incident  to  min- 
ing operations,  with  especial  reference  to  the  presence 
of  known  harmful  constituents,  such  as  silicates,  free 
silica,  or  like  deleterious  substances,  and  especially  free 
silica  or  any  other  insoluble  substance  breaking  into  fine 
particles  with  sharp  edges.  These  analytical  reports  and 
examinations  are  transmitted  to  the  investigators,  who 
tabulate  them  and  compile  the  results  and  interpret 
them,  placing  the  tables  and  interpretation,  with  suitable 
recommendations,  in  the  reports  submitted  on  the 
individual  mines. 

Special  Work  op  the  Doctor 

In  general,  the  doctor  assigned  to  the  work  accom- 
panies the  engineer  into  the  underground  workings  and 
aids  in  the  taking  of  the  data,  collecting  samples,  and 
in  general  investigations,  and  simultaneously  obtaining 
data  as  to  sanitation  such  as  latrine  system,  drinking 
water  system,  and  general  working  conditions.  If  it  is 
possible  to  do  so,  the  doctor  makes  physical  examination 
of  miners  and  other  mine  employees,  with  especial 
reference  to  chest  conditions,  including  heart,  lungs,  and 
other  vital  organs,  simultaneously  taking  history  data 
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CHART  3.     DUST  CONTENT  OF  AIR  BY  WEIGHT  OF  P.\RTI- 

CLES  WHILE  DRY  DRILLING  A  ROUND  OF  HOLES  IN 

A  R.MSE  IN  A  WESTERN  METAL  :MINE 

Also  shows  how  enormously  greater  is  the  dust  content  of  this 

place  than   the  allowable   maximum  dust   content  ot  mine  air   in 

South  Africa.     The  material  drilled  was  highly  siliceous. 
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as  to  kind  of  work  done,  length  of  time  employed  in 
the  mine  as  well  as  in  other  mines,  and  general  mining 
experience  and  work.  However,  physical  examinations 
are  sometimes  difficult  to  obtain.  Either  the  mining 
companies  or  the  employees,  or  both,  object,  and  in  such 
circumstances  no  examinations  can  be  made.  Where 
temperatures  are  high,  special  problems  arise,  and  the 
doctor  obtains  data  as  to  blood  pressure,  pulse,  and 
general  physical  effects  of  varying  conditions. 

Results  of  the  Dust  Ventilation  Work 
OF  the  Bureau  of  Mines 

Although  investigations  of  the  effects  of  dust  and 
general  mining  conditions  have  been  carried  on  for 
many  years  in  foreign  countries  and  for  several  years 
in  the  United  States,  and  though  considerable  definite 
information  has  been  obtained,  much  remains  to  be 
done.  In  the  United  States,  conditions  are  complicated 
by  many  unusual  factors,  and  the  effect  of  these  has  not 
yet  been  definitely  determined,  but  I  offer  the  following 
tentative  personal  conclusions,  with  full  knowledge  that 
future  investigations  or  even  some  at  present  in  prog- 
ress may  change  the  conclusions: 

Dust 

1.  Long-continued  breathing  of  underground  air  heavily 
laden  with  any  kind  of  dust  is  likely  to  be  ultimately  harm- 
ful to  health. 

2.  Harmfulness  of  dust  is  proportional  to  its  fineness, 
insolubility,  and  occurrence  of  sharp  cutting  edges.  Dust 
particles  over  one  twenty-five  hundredth  of  an  inch  in  size 
are  not  considered  especially  harmful.  Particles  under  one 
twenty-five  hundredth  of  an  inch  are  invisible  to  the  naked 
eye  unless  present  in  the  air  in  great  numbers. 

.3.  Probably  the  most  dangerous  dust  is  that  of  free 
silica.  Fine  dust  of  combined  silicates,  though  not  so 
harmful  as  free  silica,  is  also  likely  to  have  sharp  cuttinc; 
edges  and  is  insoluble,  and  consequently  is  likely  to  have  a 
harmful  effect  on  lung  tissue. 

4.  It  now  appears  probable  that  though  dust  composed 
largely  of  free  silica  is  likely  to  be  harmful,  there  may 
be  conditions  under  which  the  usual  harmfulness  of  free 
silica  dust  is  at  least  partly  neutralized. 

(a)  Haldane  advances  a  theory  that  ordinarily 
harmful  siliceous  dust  may  be  associated  with  some 
other  dust  which  "adsorbs"  or  envelops  the  harmful 
dust,  and  this  prevents  the  harmful  dust  from  actint;. 

(b)  It  also  appears  that  free  silica  may  exist  in  a 
Htate  of  partial  alteration  by  heat,  pressure,  or  other 
underground  condition  such  that  it  is  more  or  less  de- 
composed, and  so  acts  as  compared  to  ordinary  silica 
somewhat  as  decayed  timber  would  effect  solid  timber. 

5.  Considerably  over  50  per  cent  of  present-day  metal 
mining  i.s  done  in  siliceous  material,  and  in  many  of  the 
non-.siliceous  mines  there  are  other  dusts,  both  soluble  and 
inMoluble,  which  have  bad  effect  on  the  health  of  under- 
ground workers. 

6.  Mines  working  in  material  composed  largely  of  free 
silica  (quartz,  flint  and  similar  rocks)  or  having  other  dan- 
gerous kind  of  dust,  may,  to  a  large  extent,  avoid  harmful 
results. 

(a)  Through  lack  of  formation  of  dust  if  the  material 
is  wet. 

(b)  Through  prevention  of  dust  formation  and  its 
dissemination  by  use  of  water  drills  for  all  kinds  of 
holes,  including  uppers,  by  use  of  water  sprays,  by 
wetting  down  of  muck  piles,  roadways,  chutes  and  other 
working  places,  by  sprinkling,  and  also  by  adoption  of 
methofls  of  mining  resulting  in  reduction  or  elimina- 
tion of  upper  holi'S. 

(c)  Hy  pn-vcntion  of  blasting  when  mi'n  are  on  shift 
and  adoption  of  mctho<ls  of  dust  allayment  after  blast- 
ing, and  iKffore  men  again  come  on  shift. 

(d)  By  providing  ample  currents  of  nir  to  sweep  out 
the  rliingerous  lini'  rlust  as  soon  as  il   in  fonneil.     Com- 


pressed air  blowers  or  jets,  in  general,  do  not  supply 
sufficient  quantity  of  air  to  accomplish  this.  Where  the 
coal-mining  method  of  always  having  an  intake  and  a 
return  air  course  is  impracticable,  the  use  of  efficiently 
set  doors,  regulators,  brattices,  and  analogous  appli- 
ances, and  small  fans  with  galvanized  iron  or  canvas 
tubing,  readily  supply  sufficient  currents  of  air  to  ad- 
vancing blind-end  faces  of  drifts,  raises,  or  other 
workings,  to  clear  them  of  dangerous  dust  as  well  as  of 
smoke. 

7.  By  far  the  greater  part  of  the  excessive  unhealth- 
fulness  of  workers  in  and  around  metal  mines  is  due  to  dust. 
There  is  no  question  that  the  dust  hazard  can  be  eliminated, 
and  at  no  undue  expenditure  of  time,  money,  or  effort, 
provided  there  be  whole-hearted  co-operation  of  miner  and 
operator.  In  general,  the  metal-mine  operator  realizes  the 
dust  danger,  but  is  handicapped  in  adoption  of  common- 
sense  methods  and  regulations  by  the  fact  that  the  miner 
only   too   frequently  prefers   to   "eat"   the   dust,  with   full 
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knowledge  of  ultimate  effect,  rather  than  undergo  a  cer- 
tain amount  (frequently  temporarily)  of  physical  discom- 
fort in  using  dust-prevent  inn  or  dust-allaying  devices.  This 
attitude  on  the  part  of  the  miner  has  made  inoperable  prac- 
tically all  the  state  laws  heretofore  adopted  to  assure  the 
elimination  of  dust  in  metal  mines,  anil  little  progress  can 
be  made  until  the  miner  riwdizes  the  necessity  of  helping 
to  protect  his  own  health. 

Vkntii.aikin 

1.  Ventilation  of  metal  mines  was  until  recent  years  con- 
sidered u  "fad"  or  an  impossibility,  but  wiilespread,  earnest 
attention  is  now  being  given  to  if. 

2.  In  general,  even  the  better  ventilatecl  nul:il  niitu's  of 
the  present  day  fail  utterly  to  provide  really  ndiiiiiate  ven- 
tilation. I.inife  (|UantitieH  of  air  are  coursed  through  the 
mine,  with  little  or  no  attention  to  liringintf  nioving  air 
to  the  actual  working  faces,  and  the  worker  only  Iimi  fre- 
quently must  leave  his  workint;  place  to  obtain  the  benefit 
of  ventilation  expenditureH.  Seldom  can  moving  air  he 
found  at  as  much  as  25  per  cent  of  the  working  faces  of  a 
metal  mine,  and  this  is  true  even  when  considerable  money 
is  spent  on  ventilating  equipment. 
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3.  The  olil-time  "hard-boileti"  nu'tal-mine  foreman  or 
superintt'tulent  cannot  be  relied  upon  to  introduce  adequate 
ventilation  methods  or  systems.  He  has  probably  mined 
irany  years  without  ventilation,  and  therefore  sees  no  need 
for  it.  Moreover,  he  has  not  the  technical  knowledge  or  the 
special  experience  to  handle  the  problem,  and  the  work 
should  be  intrusted  to  a  young  engineer  who  has  had  ven- 
tilating experience  in  either  a  coal  or  a  metal  mine  and  who 
preferably  reports  to  the  higher  officials,  who  want  results 
and  are  not  likely  to  be  governed  by  prejudices.  The  old- 
timer  as  foreman  or  superintendent,  according  to  my  ob- 
servation, is  likely  to  try  to  block  progress  rather  than  to 
facilitate  it.  There  certainly  can  be  no  effective  ventilation 
of  metal  mines  until  ventilation  equipment,  methods,  upkeep, 
and  direction  and  control  are  placed  in  the  hands  of  some 
one  man  who  spends  practically  all  of  his  time  in  direct 
touch  with  the  work,  and  is  under  instruction  to  keep  mov- 
ing currents  of  air  at  all  times  at  all  working  places  in 
the  mine. 

4.  All  mines  should  have  mechanical  ventilating  equip- 
ment, with  main  fans  placed  pi'eferably  on  the  surface  in 
fireproof  housing,  and  with  suitable  arrangement  for  prompt 
reversing  of  air  current  if  an  occasion  should  develop 
making  that  necessary. 

I  am  of  the  opinion  that  no  mine  can  be  adequately  and 
safely  ventilated  by  natural  ventilation.  Even  assuming 
that  there  may  be  no  effect  on  naturally  ventilated  mines 
due  to  change  of  seasons  (and  this  assumption  cannot  be 
borne  out  by  facts),  the  mine  with  natural  ventilation   is 


z 

t'.'^E  OF  BR.\TTICE  IN  A  METAL  MINE 

likely  to  be  seriously,  probably  dangerously,  handicapped 
if  a  mine  fire  should  occur.  This  is  now  i-ecognized  by  many 
progressive  mining  companies,  and  fans  are  being  placed 
even  where  it  is  felt  that  natural  air  currents  are  sufficient 
for  ordinary  ventilation. 

5.  Providing  efficient  ventilation  is  fully  as  important  to 
the  ultimate  financial  success  of  a  metal  mine  as  is  the 
adoption  of  a  proper  system  of  mining,  or  of  haulage,  or 
of  mill  or  metallurgical  treatment.  This  may  be  considered 
a  radical  statement,  but  I  have  in  mind  several  properties 
in  which  the  workers  simply  cannot  deliver  more  than  one- 
fourth  to  one-third  of  a  decent  day's  work  because  of  un- 
favorable (almost  unendurable)  air  conditions.  Yet  there 
are  near-by  mines  with  essentially  as  bad  natural  condi- 
tions in  which  men  work  at  top  speed  because  of  good 
ventilation  installation. 

I  know  of  mines  with  abundant  ore  of  better  than  ordi- 
nary grade  that  have  been  abandoned  because  it  has  not  been 
possible  to  work  them,  owing  to  high  rock  and  water  tem- 
peratures. On  the  other  hand,  other  mines  with  even  worse 
natural  conditions  are  working  successfully  through  main- 
tenance of  adequate  ventilation,  and  at  a  cost  of  but  a  few 
cents  per  ton  of  ore  produced.  Many  metal  mines  that  are 
today  getting  only  30  to  50  per  cent  efficiency  from  their 
men,  becau.se  the  men  are  compelled  to  work  in  hot,  humid, 
stagnant,  or  vitiated  air,  could  readily  provide  decent, 
healthful  working  conditions  by  making  a  comparatively 
small  outlay  for  ventilation,  and  be  reimbursed  several 
times  over  annually  in  greater  efficiency  of  their  men,  as 
well  as  in  compressed  air  saved,  fire  protection  afforded, 
and  other  economies. 


Importance  of  Specifications  for 
Chemical  Lime 

Urgent  Need  for  Standardization  of  Lime  for  Various 

Uses — Government  Co-operating  With  Consumer 

In  Recommending  Specifications 

LIME,  hydrated  lime,  and  limestone  fill  a  very 
^  important  place  in  the  industrial  life  of  the 
country.  It  is  estimated  that  approximately  140  differ- 
ent industries  use  lime  in  some  form.  It  is  becoming 
more  and  more  apparent  that  there  is  great  need  of 
improved  standardization  of  the  material  used  for 
various  purposes.  The  requirements  are  so  diverse 
that  a  lime  which  is  sati.'^factory  for  one  use  is  found  to 
be  entirely  inadequate  for  another.  Many  firms  are 
using  types  that  are  inferior  for  their  purposes,  partly 
through  ignorance  of  plant  practice  and  partly  through 
lack  of  information  as  to  where  material  of  the  proper 
grade  may  be  obtained. 

A  better  standardization  of  materials  would  probably 
have  the  effect  of  establishing  better  plant  operation 
through  the  dissemination  of  knowledge  of  details  of 
approved  practice,  and  would  enable  producers  to  pre- 
pare lime  better  suited  to  the  requirements  of  the  trade. 
It  would  also  tend  to  cut  down  transportation  costs, 
for  the  user  would  in  many  cases  be  enabled  to  obtain 
suitable  material  from  a  more  convenient  source  than 
at  present. 

The  great  need  for  detailed  specifications  led  the 
Bureau  of  Standards  to  call  a  meeting  of  represen- 
tatives of  various  Government  bureaus  to  discuss  the 
feasibility  of  working  out  a  standardization  of  re- 
quirements. As  a  result,  an  Interdepartmental  Con- 
ference on  Chemical  Lime  was  organized,  with  repre- 
sentatives from  the  Bureau  of  Standards  of  the  Depart- 
ment of  Commerce,  the  Bureau  of  Chemistry  of  the 
Department  of  Agriculture,  the  Geological  Survey  and 
the  Bureau  of  Mines  of  the  Interior  Department,  and 
the  Nitrates  Division  of  the  War  Department.  This 
conference  holds  meetings  at  intervals  of  about  a  month, 
at  which  specialists  in  the  use  of  lime  in  various  con- 
suming industries  present  specifications  for  general 
discussion.  Tentative  specifications  are  then  submitted 
to  the  industries  and  to  competent  organizations  for 
approval  or  criticisms.  When  completed,  they  are  pub- 
lished by  the  Bureau  of  Standards.  One  such  specifica- 
tion, that  recommended  for  quicklime  and  hydrated 
lime  for  use  in  cooking  rags  for  the  manufacture  of 
paper,  has  already  been  issued  as  Circular  No.  96. 
Several  additional  specifications  are  now  nearing  com- 
pletion. 

It  is  desirable  to  emphasize  that  the  work  of  the 
Interdepartmental  Conference  in  no  way  conflicts  with 
or  overlaps  similar  work  conducted  by  the  American 
Society  for  Testing  Materials  and  the  Specifications 
Committee  of  the  Lime  Association.  In  fact,  the 
approval  of  the  latter  organizations  for  specifications 
prepared  by  the  Interdepartmental  Conference  is  sought 
and  obtained.  The  preparation  of  complete  specifica- 
tions consumes  much  time,  and  it  is  felt  that  the  field  is 
so  tremendous,  and  the  need  so  great,  that  there  is 
ample  opportunity  for  several  groups  to  work  for  years 
without  conflict.  The  conference  is  careful  to  select 
only  those  industries  for  which  the  other  organizations 
are  preparing  no  specifications,  thus  avoiding  duplica- 
tion of  effort. 


744 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  18 


:.'OLUMBIA  UNIVERSITY  SCHOOL,  OF  MINES  BUILDING 


The  Columbia  School  of  Mines  Idea 

Its  Principal  Tenet  Is  That  the  Education  of  a  Mining  Engineer  Should  Include 

Sound  Preliminary  General  Training     A  Six- Year  Course 

Necessitated  by  This  Plan 

By  George  J.  Young 

Wi'lttfn  for  Enpiiuerinp  and  Miniiiii  Jonninl 


SINCE  the  beginninKS  of  technical  education  there 
has  been  contact  with  industry,  but  this  contact 
was  more  or  less  casual  until  technical  graduates 
and  employers  became  increasingly  insistent  upon  the 
need  for  a  knowledge  of  the  practical  or,  I  might  say, 
"going  things"  in  the  industry.  The  recjuirement  that 
an  engineer  should  be  practical  or  should  temper  his 
judgment  with  a  background  of  practical  experience 
has  \nn'.n  generally  accepted,  and  mining  schools  have 
endeavored  in  various  ways  to  meet  this  requirement. 

I^aboratory  instruction  in  tool  sharpening  and  rock 
drilling,  excursions  to  mining  districts,  experimental 
aditH,  and  talks  by  experienced  engineers  and  mining 
men,  greater  amplification  of  laboratories,  with  intro- 
duction rif  large-scale  appliances  such  as  were  used  in 
milling  operations,  as  well  as  the  re(|uirement  that 
(<tii<lenls  should  work  in  mines  and  mills  (hiring  a  part 
(if  their  vacation  periods,  comprise  some  of  the  edorts 
lo  develop  the  practical  aspects  of  a  mining  education. 

(Contrasted  to  this  conception  of  educational  re(|uire- 
ments  is  the  theory  that  the  (iiltural  development  of 
the  engineer  has  been  neglected  and   that  some  effort 


should  be  made  by  the  schools  to  broaden  the  engineer's 
outlook  upon  life.  A  part  of  the  curriculum  of  mining 
.schools  has  always  been  devoted  to  cultural  subjects, 
but  this  has  been  in  many  institutions  a  diminishing 
(luantity  as  an  increasing  niiKuint  of  time  has  been 
spent  in  laboratory  work. 

Along  with  this  latest  niovcmcMt  is  a  related  one  that 
I  foresee  will  engage  the  alti'iition  of  educators.  It  is 
also  in  line  with  cultural  dcvclopnient.  Though  ditlicult 
to  state  in  simple  terms,  it  curiiprisea  the  following:  A 
greatei'  apiireciation  and  kiinwlcdge  of  the  human  ele- 
ment in  industry,  a  conception  of  the  fundamentals  of 
sociology,  a  knowledge  of  psydiology,  fundamental  train- 
ing in  hygiene,  housing,  and  living,  a  liroad  foundation 
of  the  economics  of  mining  .irid  industry  as  well  as  of 
business,  and  a  more  extcmlcd  knowledge  of  what  I 
might  term  the  civil  contact  of  irjiluslry;  meaning  l>y 
this,  corporation,  business,  :iii(l  tcj.'ulalory  laws,  which 
have  developed  both  in  niinilicrs  and  coini)l(-xity  during 
the  last  decade. 

As  a  phase  of  the  endeavor  for  greater  cultural  devel- 
opment there  is  also  an  insistence  for  higher  (piality  in 
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the  product  of  the  schools.  There  is,  among  the  advo- 
cates of  the  broader  training,  the  feeling  that  quality 
heretofore  has  often  been  sacrificed  to  quantity.  Many 
educators  have  felt  the  pressure  to  increase  attendance 
and  have  reluctantly  trimmed  their  sails  to  meet  the 
exigencies  of  their  individual  situations.  Now,  how- 
ever, the  growing  need  for  better  quality  is  meeting 
some  recognition,  and  the  more  progressive  institu-' 
lions  are  going  through  a  process  of  introspection  which 
will  in  time  raise  educational  efficiency  and  result  in 
meeting  the  needs  of  the  students  more  specifically. 

A  curriculum  may  be  well  thought  out  and  balanced, 
and  may  function  like  a  modern  piece  of  artillery,  or  it 
may  resemble  an  old-fashioned  stage  coach,  filled  with 
a  heterogeneous  mixture  of  humans,  parcels,  and  trunks, 
creaking  along  in  top-heavy  fashion  and  somehow  get- 
ting to  its  destination,  although  with  a  certain  degree 
of  misery  to  its  occupants.  Most  mining  schools  have 
workable  curricula,  which  require  only  additional  change 
as  educational  ideas  advance.  The  principal  function  of 
the  curriculum  is  to  serve  as  a  systematic  base  and 
equitably  to  divide  the  students'  time. 

With  the  object  of  renewing  my  acquaintance  with 
mining  education,  I  recently  visited  the  School  of  Mines 
of  Columbia  University.  Through  the  kindness  of 
friends  there  I  was  enabled  in  the  limited  time  avail- 
able to  meet  almost  all  members  of  the  faculty  and  to 
learn  at  first  hand  some  of  the  important  developments 
that  have  taken  place  in  that  school. 

The  Columbia  Plan  of  Graduate  Schools 

Columbia  University  has  established  in  its  technical 
schools  a  si.x-year  course,  the  first  three  years  being 
the  basis  of  a  liberal  education  and  the  last  three  being 
devoted  to  technical  studies.  This  represents  a  depar- 
ture from  the  conventional  four-year  university  course 
so  commonly  found  in  engineering  schools.  The  motive 
back  of  this  departure  was  the  desire  to  afford  better 
preparation  for  entrance  to  the  technical  school.  This 
motive  can  be  traced  to  the  movement  to  provide  a 
greater  cultural  background  for  the  technical  man. 

The  segregation  of  the  curriculum  into  two  parts 
makes  possible  the  service  of  two  objectives  specifically. 
The  work  in  Columbia  College  has  for  its  objective  the 
training  of  men  in  fundamentals  such  as  physics,  chem- 
istry and  mathematics,  languages,  and  other  pertinent 
subjects.  It  is  designed  to  be  superimposed  upon  a 
well-balanced  high-school  course.  Its  product  becomes 
the  raw  material  for  the  technical  course.  There  are 
no  limits  to  what  is  loosely  termed  a  general  education. 
There  are,  however,  practical  limitations  in  a  college 
course,  such  as  available  time  and  the  students'  recep- 
tive capacity. 

After  attempting  to  work  out  the  intricacies  of  the 
college  course  for  School  of  Mines  men,  I  have  the  feel- 
ing that  much  can  be  done  in  presenting  it  in  a  clearer 
manner  than  has  apparently  been  considered  necessary 
in  the  existing  catalog.  However,  as  it  is,  the  presen- 
tation may  contribute  to  the  intellectual  development  of 
the  student,  or  perhaps  it  is  a  modern  intelligence  test 
that  may  operate  to  prevent  the  entrance  of  the  victim 
unable  to  fathom  it. 

The  technical  cour.se  in  mining  and  related  subjects 
at  Columbia,  in  common  with  the  other  schools  of  engi- 
neering, is  organized  under  Dean  George  B.  Pegram.  He 
told  me  that  the  plan  contemplated  a  working  enrolment 
of  350  in  the  various  technical  branches,  with  an  annual 
output  of  100.    About  half  the  incoming  technical  stu- 


dents are  expected  to  come  from  outside  colleges  and 
half  from  Columbia.  Under  the  previous  sy.stem  the 
number  of  technical  students  totaled  800  as  its  maxi- 
mum. The  proper  care  of  this  number  under  the  pres- 
ent courses  would  tax  the  capacity  of  staff  and  labora- 
tories beyond  their  limit.  Dean  Pegram  pointed  out 
his  conception  of  the  college  course  in  making  it  pos- 
.'^ible  for  a  student  to  make  a  wiser  selection  from  the 
technical  cour.=',es.  Of  the  technical  courses  in  relation 
to  the  college  course,  he  stated  that  the  objective  was 
to  train  men  to  be  leaders  and  men  of  affairs. 

The  curriculum  of  the  mining  school  is  plainly  pre- 
sented. Three  separate  courses  for  the  engineer  of 
mines,  the  mining  geologist,  and  the  metallurgical  engi- 
neer are  provided.  Each  specialized  branch  is  an  im- 
portant one.  The  courses  are  sound,  and  the  arrange- 
ment is  consistent.  There  is  about  an  even  division 
between  classroom  and  laboratory  time,  and  the  total 
time  in  any  one  session  is  not  far  from  thirty  hours. 
Summer  work  is  pi-ovided  for  at  the  end  of  the  first 
and  second  years.  A  fair  degree  of  contact  with  the 
industry  has  been  provided. 

Edward  F.  Kern  took  me  through  the  metallurgical 
laboratories.  I. formed  the  impression  that  pyrometal- 
lurgy  was  the  leading  subject  for  the  moment  and  that 
hydrometallurgy  had  slipped  into  second  place.  The 
assay  laboratories  under  Professor  Hall,  placed  for- 
tunately at  the  top  of  the  building,  are  splendidly  equip- 
ped for  good  instruction  and  rapid  work. 

I  met  William  Campbell,  who  handles  metallography. 
Professor  Campbell  believes  that  engineering  students 
should  know  something  about  the  materials  they  are 
using.  In  his  judgment,  this  study  of  materials  is  just 
as  important  as  calculus.  He  is  an  authority  on  his 
subject,  and  has  turned  out  some  able  men. 

With  Arthur  L.  Walker,  professor  of  metallurgy,  I 
had  an  interesting  conversation.  Professor  Walker  be- 
lives  in  giving  a  student  an  opportunity  to  think  for 
himself.  He  requires  each  student  at  some  time  in  his 
courses  to  prepare  three  lectures  on  assigned  subjects 
and  present  them  to  the  class.  Robert  M.  Raymond, 
professor  of  mining  methods  and  mining  engineering, 
who  came  to  his  educational  work  after  an  extended 
experience  in  operating  mines,  discussed  the  question 
of  contact  of  the  student  with  the  mining  industry. 
The  students  are  encouraged  to  get  practical  work  as 
early  as  they  can,  and  most  of  the  men  comply,  using 
their  summer  vacations  for  this  purpose.  At  the  end 
of  the  second  year,  a  si.x  weeks'  excursion  is  taken  under 
the  direction  of  Professor  Raymond,  and  this  excursion 
brings  in  contrast  a  number  of  mining  districts.  Dur- 
ing the  session  short  trips  are  taken  to  near-by  iron  and 
coal  mines,  and  the  students  study  at  first  hand  the 
construction  work  in  the  subways  of  New  York.  A  sur- 
prising variety  of  mining  and  metallurgical  operations 
is  accessible  from  New  York.  Robert  Peele,  professor 
of  mining  operations  and  mine  plants,  has  had  a  large 
field  experience  and  has  been  on  the  educational  staff 
of  the  School  of  Blines  for  twenty-eight  years.  He  is 
a  mining  educator  and  writer  and  represents  the  stu- 
dent and  scholar.  To  finish  off  an  exceedingly  interest- 
ing day,  I  dropped  in  on  Professor  Charles  P.  Berkey. 
In  response  to  my  request  Professor  Berkey  initiated 
me  into  the  mysteries  of  cultivating  geological  ability 
in  students. 

Columbia  University  has  collected  in  this  School  of 
Mines  an  able,  experienced,  and  balanced  facility.   There 
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appear  both  the  scholastic  type  and  the  practical  engi- 
neer. The  individual  members  are  men  that  one  would 
like  to  know,  and  I  felt  that  the  ideal  which  Columbia 
is  endeavoring  to  meet,  in  turning  out  graduates  who 
will  be  better  leaders  and  who  will  advance  the  technical 
side  of  industry  by  reason  of  their  thorough  prepara- 
tion and  sincere  purpose,  is  in  excellent  hands. 

We  know,  of  course,  that  the  wisdom  of  the  six-year 
mining  engineer  course  is  an  open  question,  which  is 
far  from  having  been  generally  accepted.  Possibly  even 
some  of  the  faculty  at  Columbia  have  their  doubts. 
Naturally,  there  are  adherents  of  the  old  order  as  well 
as  enthusiasts  for  the  new.  The  new  program  started 
under  the  difficulties  imposed  by  the  war,  and  has  not 
perhaps  had  a  fair  trial.  There  is  a  surprising  scarcity 
of  students.  Some  believe  that  six  years  is  too  long  a 
time  for  a  technical  student  to  remain  in  college.  But 
the  idea  is,  at  any  rate,  an  interesting  experiment, 
which  will  doubtless  be  carried  to  a  logical  conclusion, 
and  there  should  be  as  definite  an  accounting  of  the 
results  as  possible. 

Back  of  this  experiment  there  is  a  record  of  achieve- 
ment that  has  placed  Columbia  University  among  the 
leading  universities  of  the  United  States.  The  relatively 
great  expansion  of  local  opportunities  for  technical  edu- 
cation has  operated  competitively  against  the  long-estab- 
lished and  strong  institutions.  Will  the  new  order 
change  this,  and  will  the  flow  of  first-class  material  set 
in  toward  institutions  like  Columbia?  Or,  will  Columbia 
be  impelled  to  change  its  plans,  and  adopt  for  its  mining 
engineers  a  course  of  training  approximating  more 
nearly  that  of  the  Western  mining  schools  which  have 
found  this  course  successful?  Or  will  the  Harvard  idea 
of  a  four-year  course,  or  the  Massachusetts  Institute 
of  Technology  plan,  concerning  which  I  hope  to  write 
more  later,  turn  out  to  be  the  successful  compromise? 


A  Defect  in  the  Pittman  Act 

Minor  Assay  Offices  Required  To  Pay  Foreign  Silver 
Price  for  Domestic  Silver  Purchased     Small  Pro- 
ducer at  a  Disadvantage  in  Obtain- 
ing $r  per  Ounce 

Wiittr-n   for-   Kufiiiu  rrinii  inul   Miniiii/  J„iirn<il 

THE  PITTMAN  ACT  provides  that  silver  of  domes- 
tic production  presented  at  the  Assay  Office  in  New 
York  or  at  one  of  the  coinage  mints  shall  be  purcha.sed 
by  the  (Jovernment  at  the  price  of  $1  per  fine  ounce. 
A«  a  con.sequence,  domestic  .silver  is  quoted  in  the  New 
York  market  at  99Jc.  per  ounce,  whereas  foreign  silver 
IH  60c. — more  or  less  -depending  upon  the  London  price. 

The  price  to  be  paid  for  silver  conlaincd  in  gold 
bullion  i.M  fixed  from  lime  to  time  by  the  Director  of 
the  Mint,  under  authority  of  R.  S.  Sees.  .''.r)20-:{r)2(>. 
KxfTci.Ming  this  authority,  he  has  made  a  standing  order 
that  xuch  price  Hhall  conform  to  the  New  York  quota- 
tions, but  ha.M  modified  this  to  the  extent  that  although 
the  New  York  AsHay  Office  and  coinage  mints  pay  $1,  in 
accordance  with  the  act,  the  minor  aHsay  offices  must 
pay,  for  all  silver  purchaHcd,  even  though  known  to  be 
of  domestic  origin,  the  New  York  price  (juoted  for 
foreign  .silver. 

It  is  not  intended  for  a  moment  to  iiiiestion  the  mo- 
tives of  the  I)irectr)r.  It  must  be  assumed  that  the 
exclusion  of  the  assay  offices  wan  iiilcntioiial;  but  it 
may  be  contended  that  they  would  not  have  been  ex- 
cluded had  conditions  been  understood.  Un(|uestionably, 
the  Director  has  authority  to  pay  the  New  York  market 


price  for  domestic  silver,  and  a  large  number  of  small 
producers  would  receive  the  benefit  of  the  advanced 
price  wei-e  payments  also  made  through  the  assay  offices. 

As  the  matter  stands,  the  producer  who  happens  to 
be  operating  near  Denver  or  San  Francisco  can  deliver 
his  bullion  to  the  mint  and  receive  $1  per  ounce,  whereas 
the  producer  situated  near  Seattle  or  Helena  or  Boise 
derives  no  benefit  from  his  proximity  to  those  assay 
offices,  and  must  either  pay  additional  transportation 
on  his  bullion  to  sell  it  at  the  mint,  or  accept  the  lower 
price  which  is  all  the  local  office  is  authorized  to  pay. 
Thus,  the  usefulness  of  these  offices  is  impaired  at  the 
very  time  when  the  mining  industry  is  most  in  need 
of  encouragement  and  support. 

Also,  the  miner  who  is  producing  smelting  ore  may 
sell  his  ore  to  the  smelter  and  receive  $1  per  ounce  for 
his  silver,  whereas  his  neighbor  whose  rock  is  free- 
milling  deposits  his  bullion  at  the  assay  office  and  re- 
ceives only  the  foreign  price. 

Unfortunately,  it  is  the  small  operator  who  suffers 
from  these  inequalities,  as  in  many  cases  he  cannot 
wait  for  returns  from  a  distant  mint,  but  must  sell  his 
product  to  the  nearest  assay  office;  and  there  are  in- 
stances where  consequently  considerable  losses  have 
been  sustained ;  in  fact,  every  one  depositing  bullion  of 
domestic  origin  at  a  minor  assay  office  must  pocket  this 
variable  loss  of  from  40  to  45c.  per  ounce. 

It  is  not  known  why  the  minor  assay  offices  were 
excluded  from  the  provisions  of  the  Pittman  Act,  but 
it  has  been  suggested  that  because  of  the  danger  of 
our  being  swamped  with  foreign  silver  disguised  as 
native,  the  act  was  confined  to  the  mints  and  the  New 
York  office,  with  the  view  that  thus  only  four  p'aces 
would  require  watching.  If  this  is  the  reason  it  is 
without  merit,  because  the  amount  of  silver  contained 
in  the  gold  deposits  purchased  at  these  offices  is  negli- 
gible when  compared  with  the  total  amount  of  silver 
purchased  by  the  Government;  and  the  officers  at  these 
offices  know  practically  all  of  their  customers  and  the 
sources  from  which  this  bullion  is  derived,  so  that  any 
unusually  large  deposits  would  at  once  excite  suspicion 
and  inquiry. 

The  obvious  remedy  is  for  (he  Director  of  the  Mint 
to  authorize  the  minor  assay  offices  to  pay  for  silver  in 
gold  deposits  of  known  domestic  origin,  the  New  York 
price  for  domestic  silver;  or  to  amend  the  Pittman  Act 
so  as  to  make  the  minor  assax-  offices  pay  for  silver 
contained  in  gold  deixisils  of  doniestic  origin  the  same 
price  as  the  mints  pay  under  Ibis  act  foi-  silver  pur- 
chased for  coinage. 

Oil  Reserve  Distinctions 

Present  output  and  future  r('S(>rves  of  petroleum  must 
not  be  confused  in  the  study  nl  mineral  statistics,  warns 
the  U.  S.  (leological  Survey.  In  the  main,  present 
national  rank  is  indicated  by  production,  liut  the  fact 
that  mineral  resources  are  not  replaceable  is  always  a 
((ualifying  factor.  This  distinclidn  lietween  present  and 
future  is  especially  importani  when  such  a  topic  aa 
national  domination  in  oil  is  inuler  discussion:  that 
North  America  contributes  Hfi  per  cent  of  the  world's 
supply  of  petroleum  is  no  proof  thai  Persia  atui  Meso- 
potamia may  not  contain  half  as  nnich  oil  as  the  United 
States  and  Mexico,  even  lliougb  those  count  rifs  "f  the 
Near  KasI  arc  now  yii-lding  <nily  2  per  i-eni  "f  the 
world's  oulpul.  Indei'd,  in  this  mailer  '<(  mineral 
wealth,  the  natir)n  that  is  a  spendthrift  today  is  so  much 
the  less  likely  to  possess  "indeiiendeni  means"  tomorrow. 
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The  Tom  Reed-United  Eastern  Decision 

Case  Involved  Novel  Question  of  Apex  Mining  Law,  According 
To  Judge  Bollinger—Mallery  Fault  Responsible— Many  Eminent 
Geologists  and  Practical  Men  Testify  at  Trial— Defendant  Wins 


A  DECISION  in  favor  of  the  United  Eastern  Min- 
ing Co.,  of  Oatman,  Ariz.,  defendent  in  the  apex 
suit  brought  against  it  by  the  Tom  Reed  Gold 
Mines  Co.,  was  handed  down  on  March  28  by  Judge 
Bollinger,  of  the  Mohave  County  S/upreme  Court,  as 
already  announced  in  the  news  columns  of  Engineering 
and  Mining  Journal.  The  attorneys  for  the  plaintiff, 
Tom  Reed,  were  the  late  Judge  Curtis  H.  Lindley,  Will- 
iam E.  Colby,  and  the  firm  of  Wallace  &  Lucas.  Wit- 
nesses for  the  Tom  Reed  were:  Ely  Hilty,  Steven 
Smiley  Jones,  Herman  C.  Zulch,  Fred  W.  Crosley,  Oscar 
H.  Hershey,  W.  B.  Phelps,  manager;  Walter  H.  Wiley, 
Albert  Burch,  and  Andrew  C.  Lawson. 

Attorneys  for  the  United  Eastern  were:  John  T. 
Gray,  R.  L.  Alderman,  and  C.  W.  Herndon.  The 
defendant  company's  witnesses  were :  George  Keating, 
Edward  L.  Haff,  W.  D.  Dower,  Fred  Searls,  Percy  G. 
Harrison,  John  A.  Burgess,  William  H.  Emmons,  Will- 
iam S.  Winstead,  and  Horace  V.  Winchell. 

The  decision  reviews  the  case  from  the  fii-st.  The 
substance  of  it  is  given  in  the  following  excerpts: 

This  is  a  very  interesting  and  remarkable  case.  It  is  not 
only  an  unusual  case  in  the  history  of  Arizona  jurisprudence, 
but  a  case  that  presents  problems  of  the  mining  law  which 
have  never  been  adjudicated  by  any  court. 

The  issues  in  this  case  present  a  suit  to  quiet  title  to  an 
underground  vein  or  orebody  situated  beneath  the  surface 
of  the  Big  Jim  mining  claim,  which  claim  is  patented  and 
owned  by  the  defendant.  The  plaintiff  owns  the  Grey  Eagle 
and  Bald  Eagle  mining  claims  and  they  are,  also,  patented; 
and  said  plaintiff  is  claiming  the  ore  in  question  by  its 
alleged  extralateral  right  under  what  is  known  in  mining 
parlance  as  "the  apex  law." 

The  action  of  the  Mallery  fault  is  the  cause  of  this  law- 
suit. A  fault  is  merely  a  vein  which  is  not  mineralized. 
Dr.  Lawson,  during  his  testimony,  gave  a  very  interesting 
lecture  upon  the  phenomena  of  faulting  and  discussed  at 
some  length  some  of  the  fundamental  principles  of  such 
phenomena.  The  court  read  with  a  great  deal  of  interest 
his  views  and  the  views  of  other  high  authorities  upon  this 
interesting  question.  It  seems  that  faulting  results  from 
strain  which  accumulates  in  the  rocks  of  the  earth.  This 
strain  is  sometimes  caused  by  one  thing  and  sometimes  by 
another.  Two  of  the  most  important  causes  of  this  strain 
are  the  operation  of  temperature  within  the  rocks  and  the 
moving  of  weighty  material  from  one  place  to  another 
on  the  surface. 

Therefore  we  have  established  in  the  Oatman  district 
two  fissure  systems:  the  older  system  which  was  mineralized, 
as  exemplified  by  the  Tom  Reed  vein  which  traverses  the 
Grey  Eagle  and  Bald  Eagle  claims  of  the  plaintiff,  and  the 
later  system  which  is  not  mineralized,  as  exemplified  by  the 
Mallery  fault.  The  mineralization  which  occurred  in  the 
earlier  fissure  and  produced  the  Tom  Reed  vein  was  an 
interesting  process.  That  fissure  contained  moving  under- 
ground hot  water.  Because  this  water  was  hot  and  came 
in  contact  with  sulphur  and  thereby  formed  a  chemical  solu- 
tion, which  solution  was  capable  of  mineralizing  a  fissure 
by  circulating  and  depositing  elements  contained  in  this 
solution  throughout  the  fissure,  therefore  we  conclude  that 
a  fault  in  geology  is  nothing  more  nor  less  than  a  break  in 
the  continuity  of  the  body  of  rock,  which  break  is  attended 
by  a  movement  on  one  side  or  the  other  of  the  break  so 
that  what  were  once  parts  of  one  continuous  rock  stratum 
or  vein  are  now  separated.  This  movement  which  separates 
the   stratum    may   be   in   more   than   one   direction;   that    is, 


there  may  be  both  a  downward  displacement  and  a  hori- 
zontal heave,  as  is  found  in  the  Mallery  fault.  The  amount 
of  displacement  in  each  movement  may  be  a  few  inches  or 
thousands  of  feet. 

The  vein  which  traverses  the  Grey  Eagle  and  Bald  Eagle 
claims  lengthwise,  and  what  the  plaintiff  has  called  the  "first 
segment"  of  the  Tom  Reed  vein,  has  its  apex  within  the 
surface  lines  of  those  claims.  Since  the  first  of  the  year 
1916  the  plaintiff  has  mined  the  ore  from  this  vein  to  a 
depth  of  600  ft.,  and  at  that  depth  the  vein  stops  abruptly 
against  what  is  knowm  as  the  "Mallery  fault."  At  the 
bottom  of  the  vein  the  ore  is  bent  upward  on  the  hanging 
wall  of  the  Mallery  fault.  At  a  distance  of  about  430  ft. 
from  the  600  level  of  the  Grey  Eagle  the  orebody  which 
the  defendant  terms  the  "Big  Jim  vein,"  and  which  the  plain- 
tiff terms  the  "third  segment"  of  the  Tom  Reed  vein,  stops 
against  the  foot  wall  side  of  the  Mallery  fault.  The  ore 
in  this  vein  is  bent  downward.  The  top  of  this  oi-ebody  is 
about  200  ft.  beneath  the  surface  of  the  Big  Jim  claim. 
In  order  to  reach  the  main  orebody  within  the  Big  Jim 
the  plaintiff  would  either  have  to  travel  up  the  Mallery 
fault  a  distance  of  430  ft.  from  the  600-ft.  level  of  the  Grey 
Eagle,  or  crosscut  .through  country  rock,  mostly  beneath 
the  surface  of  the  Big  Jim  for  about  the  same  distance. 

There  were  a  number  of  eminent  geologists  and  mining 
engineers  who  testified  in  this  case,  many  of  them  not  only 
with  national  but  international  i-eputations.  A  few  practical 
miners  also  testified  and  furnished  the  court  ^vith  vei-y 
valuable  information,  because  the  problems  involved  in  this 
case  are  largely  practical  ones.  After  listening  to  the  testi- 
mony of  the  geologists,  and  after  reading  and  rereading  the 
same,  the  court  is  of  the  unqualified  opinion  that  at  some 
time  in  the  dim  and  distant  past,  the  orebodies  beneath 
the  Tom  Reed  property  and  the  orebodies  beneath  the  United 
Eastern  property  were  once  connected  as  a  part  and  parcel 
of  the  same  general  fissure  and  vein  system,  but  this  court 
has  no  information  as  to  just  how  many  thousands  or  how 
many  millions  of  years  have  elapsed  since  that  condition 
existed,  but  that  it  at  some  time  in  the  past  did  exist  seems 
to  be  the  opinion  of  all  the  expert  witnesses  on  both  sides. 
But  when  the  faulting  occui-red  as  the  result  of  the  forma- 
tion of  the  Mallery  fault  there  was  not  only  a  downward 
displacement  of  approximately  430  ft.,  but"  there  was  a 
horizontal  movement  along  the  strike  of  the  vein,  the  extent 
of  which  is  not  known,  and  the  best  proof  which  could  be 
introduced  as  to  the  size  of  the  horizontal  component  would 
be  nothing  more  reliable  than  a  wild  guess.  For  instance, 
there  is  nothing  before  this  court  that  any  pait  of  the  vein 
along  the  600  level  within  either  the  Grey  Eagle  or  Bald 
Eagle  claims  was  ever  attached  to  any  part  of  the  top  of 
the  vein  as  found  at  the  200  level  within  the  surface  of  the 
Big  Jim  claim.  About  the  only  testimony  on  this  point  was 
to  the  effect  that  the  horizontal  movement  was  greater  than 
the  downward  displacement. 

This  case  involves  nothing  more  than  a  novel  question  of 
the  apex  mining  law.  During  the  course  of  the  trial  there 
was  not  much  dispute  or  serious  conflict  between  the  expert 
witnesses  on  both  sides.  The  essential  facts  relating  to 
existing  conditions  as  found  in  the  premises  were  practically 
admitted. 

Every  man  is  required  to  keep  his  hands  off  of  any  and 
every  thing  within  the  surface  lines  of  a  claim  belonging 
to  another,  which  surface  lines  extend  vertically  downward, 
until  he  sustains  the  heavy  burden  of  proof  that  he  is  work- 
ing upon  and  following  the  vein  which  has  its  apex 
within  the  surface  lines  of  his  claim.  This  apex  right  only 
acci-ues  and  attaches  to  the  vein  of  any  claim  when  said 
vein  may  be  identified  on  its  downward  course  and  when 
it  is  a  continuation  of  the  same  vein  outside  of  the  lines  of 
his  claim   that  it  is  within  the  lines  of  his  claim;  in  other 
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words,  in  order  to  assert  this  right  of  apex  the  vein  outside 
must  be  identified  with  and  a  continuation  of  the  vein  inside 
of  the  lines.  ...  If  veins  are  separated  permanently 
and  cannot  be  followed  as  the  same  vein,  and  if  it  is  neces- 
sary to  pass  through  great  distances  of  country  rock  in 
order  to  connect  them,  in  which  distances  there  are  neither 
mineralized  walls  nor  seams,  such  veins  must  be  deemed 
separate  and  distinct  ones  and  cannot  be  identified  as  one 
and  the  same. 

This  case  must  be  decided  from  a  practical  viewpoint  as 
the  miners  find  conditions  in  the  ground  today,  or  it  must 
be  decided  upon  the  theories  and  testimony  of  geologists 
in  accordance  with  conditions  as  they  existed  many  thou- 
sands or  millions  of  years  ago.  If  the  decision  be  based 
upon  the  theory  and  testimony  of  the  geologists  it  seems  to 
me  that  no  mining  location  in  the  Oatman  district  could  be 
secure  or  valid.  The  fundamental  puiijose  of  the  apex  law 
was  to  give  the  miner  what  he  found. 

We  are  reliably  infomied  by  geologists  that  this  north- 
west section  of  Arizona,  including  the  San  Francisco  mining 
district  and  Oatman,  experienced  at  some  time  in  the  past 
a  great  upheaval  and  sank  about  6,000  ft.  With  this  in 
mind  the  court  is  compelled  to  view  this  case  from  a  prac- 
tical standpoint  and  adopt  the  views  of  the  practical  miners, 
and  view  the  conditions  as  they  are  today  and  as  they  were 
when  the  rights  of  all  parties  herein  were  acquired. 

As  stated  before,  the  three  essential  conditions  to  be 
established  in  this  case  are,  identity,  continuity  and  con- 
tinuity  of  right.  .  .  .  The  plaintiff  introduced  a  great 
deal  of  convincing  testimony  as  to  identity.  Among  other 
things  it  proved  that  the  ore  is  abruptly  cut  off  and  exists 
on  opposite  sides  of  the  Mallery  fault,  that  the  strike  and 
dip  of  the  various  orebodies  are  very  similar,  that  the  vein- 
filling  is  virtually  the  same,  that  the  wall  rocks  are  similar, 
and  that  on  the  hanging-wall  side  of  the  Mallery  fault  the 
ore  is  bent  upward  while  on  the  foot-wall  side  of  this  fault 
it  is  bent  downward.  But  the  plaintiff  did  not  identify  the 
ore  which  is  located  beneath  the  surface  of  the  Big  Jim 
claim  as  the  continuation  of  its  vein  known  as  the  Tom 
Reed  vein  which  stops  abruptly  against  the  Mallery  fault 
on  the  600-ft.  level  of  the  Grey  Eagle  and  Bald  Eagle 
claims.  This  identity  and  continuity  of  the  Tom  Reed  vein 
within  the  plaintiff's  ground  into  the  ground  of  the  defend- 
ant was  not  proven  and  could  not  be  proven  if,  for  no  other 
reason,  than  because  it  would  be  impossible  to  ascertain  the 
extent  of  the  horizontal  movement  at  the  time  of  the  for- 
mation of  the  Mallery  fault.  When  a  locator  locates  a  mining 
claim  his  claim  is  limited  to  1,.')00  ft.,  and  his  apex  or  extra- 
lateral  rights  are  also  limited  on  that  claim  to  the  same 
distance.  These  rights  may  be  limited  to  a  much  shorter 
distance. 

The  testimony  of  all  the  geologists  who  testified  in  this 
case  shows  that  the  continuation  of  the  Tom  Reed  vein  on 
the  foot^wall  side  of  the  Mallery  fault  is  at  least  over  400  ft. 
from  where  it  wa.s  once  connected  and  attached  to  the  Tom 
Reed  vein,  and  probably  several  thousand  feet  from  either 
the  Grey  Eagle  or  Bald  Eagle  claims.  ...  A  fault 
which  causes  a  downward  displacement  of  over  400  ft.  and 
a  horizontal  component  of  that  much  displacement  or  a 
Xreat  deal  more,  destroys  the  identity  and  continuity  of  the 
vein  and  deprives  the  apex  owner  of  his  continuity  of  right 
to  follow  that  vein  under  such  conditions  into  the  land  of  an 
adjoining  owner.     .     .     . 

The  court  finds  that  within  the  prcmlHes  in  que.stion  there 
exist  at  this  time  three  separate  and  distinct  veins  or  ore 
bodies;  namely,  the  Tom  Reed  vein,  the  Sideline  vein  and 
the  Big  Jim  vein.  These  veins  are  permanently  separated, 
have  been  ho  nepnrnted  for  many  centuries  and  each  of  them 
posscsscH  an  individuality  of  its  own.  The  only  physical 
connection  that  they  ever  had  in  pant  ages  was  that  each  of 
these  veins  or  orebodies  at  some  time  in  the  distant  past 
constituted  n  part  of  one  main  fissure  or  vein  system  which 
was  disrupU'd  by  the  .Mallery  fault.  So  iiir  as  the  testimony 
in  this  case  shows,  it  would  be  impossible  for  any  geolo(cist, 
cither  by  positive  knowlwlge  or  through  the  agency  of 
RcoloKlcal  projections  to  locate  the  actual  jihysical  con- 
tinuation of  the  Tom  Reed  vein.  This  same  condition  exists 
as  to  the  Big  Jim  vein  with  reference  to  the  ore  which  at 


one  time  constituted  the  upward  extension  of  this  vein. 
The  Tom  Reed  or  Grey  Eagle  vein  is  wholly  within  the 
ground  of  the  plaintiflf,  has  its  apex  within  the  ground  of  the 
plaintiff  and  is  owned  by  the  plaintiff.  The  Big  Jim  vein 
is  wholly  within  the  ground  of  the  defendant,  has  its  apex 
within  the  ground  of  the  defendant  and  is  owned  by  the 
defendant. 

Suppose  that  this  court  should  adopt  the  view  and  theory 
that  this  case  should  be  decided  from  the  standpoint  of 
origin,  at  the  time  when  these  veins,  lodes,  ledges,  faults  and 
apices  were  formed,  would  it  not  be  just  as  reasonable  and 
legal  to  go  beyond  the  Mallery  fault  pei-iod  to  other  times 
and  other  ages  and  have  the  geologists  read  the  story  of  the 
rocks  back  to  the  time  of  creation?  There  were  no  doubt 
prehistoric  times  when  the  premises  in  question  presented 
very  different  conditions  from  those  portrayed  at  the  time 
of  the  formation  of  the  Mallery  fault  or  immediately  pre- 
ceding that  time.  ...  In  other  words,  if  this  case 
should  be  decided  upon  the  theory  of  origin,  the  plaintiff 
would  not  ovm  the  Tom  Reed  vein  as  found  within  the 
Bald  Eagle  and  Grey  Eagle  claims,  but  that  property  might 
be  successfully  claimed  by  some  owner  of  barren  ground 
a  few  thousand  feet  away. 


Record  Production  of  Borax  in  1920 

The  quantity  of  borax  produced  and  sold  in  the  United 
States  in  1920  was  35,280  short  tons,  valued  at  $5,674,- 
000,  according  to  R.  C.  Wells,  of  the  U.  S.  Geological 
Survey.  This  is  a  record  production  and  value,  exceed- 
ing even  those  of  last  year — 28,518  tons  and  $4,351,891 
— which  were  higher  than  those  of  any  previous  year. 

For  many  years  borax  has  been  manufactured  in  the 
United  States  from  the  mineral  colemanite,  a  calcium 
borate,  which  is  mined  in  California,  but  for  the  last 
two  years  some  borax  also  has  been  obtained  from  the 
water  of  Searles  Lake,  Cal.,  as  it  is  one  of  the  salts  that 
the  brine  yields  by  a  certain  method  of  treatment.  This 
method  of  treatment  marks  a  departure  in  the  borax  in- 
dustry and  recalls  the  old  days  in  the  60's  when  borax 
was  made  by  recrystallizing  the  crude  salt  found  in  the 
mud  of  Borax  Lake. 

The  total  quantity  of  crude  borates  produced  in  the 
United  States  in  1920  amounted  to  120,320  tons,  valued 
at  $2,173,000.  This  is  a  record  in  quantity,  though  not 
in  value,  on  account  of  the  lower  grade  of  the  ores. 

Borax,  called  in  chemistry  .sodium  tetraborate,  is  used 
in  large  quantities  in  makiT\g  the  enameled  coating  for 
cast-iron  and  steel  ware  used  in  i)lumbing  fixtures,  chem- 
ical equipment,  and  kitchen  utensils.  It  is  also  a  con- 
stituent of  borosilicate  glasses,  such  as  are  employed  in 
making  lamp  chimneys,  baking  dishes,  and  laboratory 
glassware.  Considerable  borax  is  also  used  in  the  laun- 
dry and  kitchen,  in  making  snap  and  starch,  in  paper 
sizing,  and  in  tanning  and  welding. 

In  the  United  States  a  considerable  quantity  of  boric 
acid  is  made  from  borax  as  w^ell  as  from  colemanite. 
Boric  acid  is  an  antiseptic,  and  is  used  in  cosmetics.  It 
is  also  employed  to  preserve  meats  under  conditions  per- 
mitted by  the  Food  and  Drugs  Act. 

The  r)rice  of  borax  in  1920  as  (|uoted  in  the  New  York 
market,  for  crystals  in  hags,  in  car  lots,  averaged  about 
9ic.  a  |X)Und.     The  price  in  I'.M'.t  was  about  8*c.  a  pound. 

Horax  was  produced  in  the  United  SAatcs  in  1920  by 
the  American  Trona  Corporation,  233  I^rondway.  New 
York  City;  the  Pacific  Coast  Horax  Co.,  100  William  St., 
New  York  ("ity;  C'has.  I'fi/.cr  &  Co.,  81  Maiden  Lane, 
New  York  City,  and  Thorkildseii,  Mather*  Co.,  1 1 1  West 
Monroe  St.,  Chic-igo,  111. 

The  West  lOnd  Chemical  Co.,  at  Searles  Lake,  expects 
to  begin  marketing  borax  in  the  near  future. 
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Mining  Chrome  Ore  in  Turkey 

American  Operators  in  Macri  District  Planning  an  Output  of  100.000  Tons  Annually 
Of  Mineral  Running  From  40  to  45  Per  Cent  Chromic  Oxide  and  From  6  to  8  Per 
Cent  Silica — Methods  of  Mining,  Transportation,  and  Loading  Primitive  but  Cheap 

By  Rufus  W.  Lane 

Written  for  Engineering  and  Mining  Journul 


MACRI,  on  the  coast  of  Asia  Minor,  opposite  the 
Isle  of  Rhodes,  is  mentioned  in  history  a  thou- 
sand years  before  Christ.  It  has  a  beautiful 
harbor,  almost  completely  surrounded  by  high  moun- 
tains. Across  the  entrance  to  the  harbor  is  a  small 
island,  which  leaves  a  narrow  passage,  but  one  sufficient 
to  permit  the  entrance  of  the  largest  ships,  and  where 
the  water  is  sixty  fathoms  deep. 

A  town  of  6,000  inhabitants,  divided  into  one-third 
each  of  Turks,  Jews,  and  Greeks,  nestles  at  the  foot  of 
the  mountains.  On  the  cliffs  back  of  the  town  one  sees 
caverns,  tombs,  and  shrines  cut  into  the  rock  many 
centuries  ago.  This  little  city  lives  from  agriculture 
and  chrome  mining,  the  latter  being  the  chief  source 
of  revenue.  There  are  many  chrome  mines  in  this  dis- 
trict, but  only  five  of  them  are  near  enough  to  the 
sea  to  make  their  operation  profitable. 

The  three  largest  chrome  mines  in  the  neighborhood 
are  worked  by  an  American  corporation.  Lane,  Reggio 
&  Co.,  Inc.,  with  headquarters  at  Smyrna.  Of  the 
output  about  twenty  thousand  tons  is  shipped  to  Amer- 
ica yearly,  the  remainder  going  to  Europe.  The  min- 
eral is  about  80  per  cent  lump  and  runs  40  to  45  per 
cent  chromic  oxide,  with  6  to  8  per  cent  silica.  The 
mines  are  operated  on  long  lease  and  are  all  open  work- 
ings, and  under  present  conditions  produce  roughly 
25,000  tons  a  year. 

The  present  operators  expect  to  increase  this  output 
to  100,000  tons  when  political  conditions  become  such 
that  plans  already  drawn  up  for  installing  an  endless 
cable  can  be  executed  without  fear  of  government  in- 


terference. The  quality  is  much  liked  by  American 
metal  works,  and  commands  a  good  price.  Modern 
docking  and  loading  facilities  are  absent,  and  all  ore 
is  lightered  out  to  the  ship  and  dumped  into  the  hold 
in  baskets.  Operating  six  lighters  and  three  winches, 
a  ship  can  take  on  400  to  500  tons  per  day.  Facilities 
for  weighing  are  also  lacking,  as  the  "way  bridge" 
of  the  company  was  seized  by  the  Turkish  government 
during  the  war,  and  present  political  conditions  are 
such  that  the  installation  of  a  new  one  would  invite 
a  similar  fate. 

An  estimation  of  weights  approximately  within  10 
per  cent  correct  is  the  best  that  can  be  expected.  The 
Turkish  government  collects  a  royalty  on  all  minerals 
exported,  and  its  functionaries  control  the  quantity  by 
using  a  "steel-yard."  They  weigh  out,  say,  twenty 
tons  of  ore  in  sacks  and  put  it  on  board  a  lighter;  then 
they  make  a  mark  at  the  water  line.  Each  lighter  is 
then  loaded  to  its  water  mark  and  the  number  of  loads 
made  by  each  lighter  is  noted. 

Loading  Ship  a  Family  Excursion 

The  water  marks  of  the  ship  then  control  the  day's 
work.  While  loading  is  going  on  the  ship's  officers 
amuse  themselves  on  shore,  where  game  is  abundant. 
A  bag  of  twenty  red-leg  partridges  is  not  unusual,  and 
in  winter  there  ai-e  large  numbers  of  woodcock.  Wild 
boar  abound  at  all  seasons.  As  the  actual  port  of  ship- 
ment is  some  miles  north  of  Macri,  the  stevedores  and 
passers  are  usually  embarked  at  the  town,  to  the  num- 
ber of  200  or  250,  and  transported  by  the  steamer  to 
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the  loading  port.  The  laborers  frequently  take  their 
entire  families  with  them,  and  all  camp  on  the  shore 
while  the  ship  is  being  loaded. 

The  women  are  occupied  in  mending  sacks  and  the 
children  hold  the  sacks  open  while  they  are  being  filled. 
The  mineral  is  transported  to  the  lighter  in  these  sacks, 
lightered  out  to  the  ship,  and  then  emptied  into  the 
slings. 

The  arrival  of  a  steamer,  which  happens  about  every 
month,  is  a  festive  occasion,  and  the  whole  business 
of  loading  is  made  a  kind  of  picnic.  The  Turkish  gov- 
ernment functionaries  always  accompany  the  steamer 
to  the  port  of  loading,  and  like  our  American  darkies, 
delight  in  showing  authority.  They  do  not,  however, 
treat  the  people  badly,  and  in  this  region,  at  least,  they 
are  far  from  being  the  bloodthirsty  killers  one  reads 
about  in  the  American  papers. 

Workmen  are  recruited  from  the  neighboring  vil- 
lages, and  the  supply  is  ample.  A  day's  wage  for  a 
good  miner  is  about  $1.10.  Before  the  war  it  was  much 
less.  There  are  practically  no  labor  troubles.  For- 
merly many  annoyances  were  caused  by  the  govern- 
ment. In  recent  months,  however,  the  operating 
company  has  been  able  to  work  without  difficulty  and 
on  the  best  of  terms  with  government  officials. 

Land  Transportation  by  Camel  Train 

The  country  being  without  railways,  and  much 
broken,  all  transport  from  the  mines  to  the  sea  is  by 
camel.  This  is  not  as  expensive  as  it  would  appear, 
for  the  camels  get  most  of  their  food  from  the  leaves 
of  the  abundant  undergrowth  with  which  the  mountains 
are   covered.     Each   camel   train    in   the  caravan   com- 
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prJHe.s  about  seven  camels,  a  donkey  to  lead  and  a  Turk 
as  driver.  A  camel  carries  from  500  to  600  lb.  (if 
ore  in  sack.s,  tied  to  a  cumbersome  but  comfortable 
pack  .saddle.  The  leadinj?  camel  is  usually  a  larjce  male, 
and  on  festive  occasions  he  is  dcforated  with  showy 
harness  and  ornamental  trappin>fs,  in  which  bright  red 
cloth  is  always  a  prominent  featurf,-. 

The  driver  sits  on  the  donkey  at  the  head  of  the 
train  and  smokes  half  of  the  time,  sleeping  when  he 
is  not  smokinK.  The  lendini;  camel  thus  acquires  a 
taste  for  tobacco,  and  I  have  seen  a  camel  inhale  tobacco 
.smoke  with  every  sijfn  of  pleasure  when  a  li>?hted  pipe 
was  held  to  his  nostril.  The  camel  at  the  end  of  the 
train  always  has  a  bunch  of  bells  hanjrinK  to  his  saddle. 
Their  constant  jingle  serves  to  sooth  the  slumlicr  of 
the  driver,  and  the  cessation  of  the  music  never  fails  to 
rouse  him,  as  this  is  a  warninK  that  there  is  a  break  in 
the  line  behind.     Each  camel  is  led  by  a  lit;ht  cord  at- 


tached to  his  halter  and  also  to  the  saddle  of  the  next 
ahead.  When  a  break  occurs  the  camel  whose  halter 
cord  has  snapped  always  stops,  and  thus  brings  all  those 
behind  him  to  a  standstill. 

Drivers   Must  'Ware  the  "Adamjili" 

The  camels  are  usually  docile,  and  respond  to  gentle 
treatment,  but  they  are  stupid  and  stubborn.  After 
experiencing  abusive  treatment  a  camel  will  carry  a 
grudge  for  a  long  time  and  wait  his  chance  to  get 
revenge.  Camels  have  often  killed  an  unkind  driver 
with  a  blow  from  the  long,  powerful  hind  leg  or  by 
crushing  his  head  with  a  single  bite.  Such  camels 
are  always  thereafter  muzzled,  and  are  known  as 
"Adamjili,"  or  man  killers.    The  value  of  a  full-grown 
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female  is  about  $500  and  the  duration  of  life  from  fifty 
to   sixty   years. 

On  Fridays,  this  day  being  the  Turkish  Sabbath,  a 
fight  between  camel  bulls  of  rival  drivers  is  the  chief 
diversion  of  the  people,  and  bets  are  freely  made.  The 
fighting  is  really  wrestling,  as  the  beasts  are  always 
muzzled  to  prevent  serious  injury  to  each  other.  Danger 
cannot,  however,  always  be  avoided,  as  the  camels  tr>' 
with  unexpected  intelligence  to  get  a  strangle  hold,  and 
often  succeed.  When  this  happens  pandemonium  breaks 
loose,  the  owners  in  great  excitement  endeavoring  to  sep- 
arate the  fighters,  as  would  a  referee  in  a  boxing  match. 
A  broken  neck  or  leg  has  sometimes  been  the  result, 
but  the  contest  usually  ends  with  one  of  the  fighters 
taking  flight  and  being  cbasod  li,\-  the  victor,  amid 
the  hoots  of  the  villagers. 


Causes  of  Alaskan  Mining  Depression 

The  very  marked  (leciine  of  the  mining  industry  in 
Alaska  has  lieen  noted  with  concern  l)y  many  who  are 
interested  in  the  territory,  and  has  been  especiall.v 
unwelcome  to  the  general  pul)lic  because  it  came  at  a 
time  when  the  (Joverntncnl  w.is  expending  large  sums 
of  money  on  a  railroad  that  is  intended  primarily  to 
open  up  the  mineral  resources  of  the  interior.  This 
decline  is  not  due  primarily  to  local  causes,  however;  it 
is  largely  the  result  of  the  world-wide  industrial  con- 
ditions l)r<)iight  on  both  liy  the  war  and  by  the  readjust- 
ments that  have  followed  il.  according  to  Ihc  II  S. 
(Jeological  Survey. 

Aside  from  the  improvcnwnl  In  geneial  and  world- 
wide economic  conditions,  I  lie  chief  need  of  the  Alaska 
mining  industry  is  cheaper  and  belter  transportation, 
including  not  only  it  re(lu<'tion  of  the  rates  on  existing 
lines  but  the  extension  of  land  and  water  routes. 
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Handy  Knowledge 

At  the  O'Sullivan  mine,  in  Delaware,  the  following 
device  has  been  successfully  used  to  avert  the  sad  re- 
sults that  customarily  attend  the  falling  of  a  cage.  The 
circular  shaft  is  50  ft.  deeper  than  the  lowest  level. 
A  steel  cylinder  20  ft.  long  has  been  built  in  the 
sump,  its  diameter  being  the  same  as  that  of  the  shaft. 
This  is  provided  with  a  piston,  the  rod  of  which,  pro- 
jecting above  the  cylinder,  carries  a  platform  of  the 
shaft  diameter.  A  high-pressure  air  line  carried  down 
the  shaft  from  the  level  above  connects  with  the  bottom 
of  the  cylinder  by  means  of  a  plate  valve.  The  flow  of 
air  into  the  cylinder  is  controlled  by  a  valve  in  the 
line,  just  below  the  station  above,  the  handle  of  the 
valve  projecting  out  into  the  hoisting  compartment. 
A  falling  cage  on  passing  below  the  station  auto- 
matically turns  on  the  air,  thus  raising  the  piston  and 
platform  below  to  cushion  the  shock.  This  device 
was  thoroughly  tested  by  F.  X.  O'Shaugnessy,  the 
master  mechanic,  who  had  such  faith  in  his  invention 
that  he  deliberately  cut  the  rope  upon  the  occasion  when 
Mrs.  O'Shaugnessy's  mother  was  making  her  maiden 
trip  underground.  Another  advantage  attendant  upon 
its  use  is  that  cheaper  hoisting  ropes  may  be  used.  A 
falling  cage  is  now  regarded  merely  as  a  passing  inci- 
dent at  the  O'Sullivan  mine. 


A  carrot  of  symmetrical  shape  and  sufficient  weight 
makes  an  excellent  plumb  bob.  If  too  light  for  use  on 
windy  days  or  in  strong  drafts  underground  this  may 
be  remedied  by  melting  down  some  of  the  spare  pieces 
of  the  laboratory  platinum  and  inserting  the  metal  as  a 
weight  in  the  carrot.  A  pin  in  the  end  will  permit 
accurate  centering.  Where  mules  are  used  for  under- 
ground haulage,  it  will  be  well  to  soak  the  bob  in  a 
strong  solution  of  formaldehyde.  The  bob  may  then 
safely  be  left  hanging  from  station  plugs  in  the  back 
as  long  as  may  be  necessary.  This  same  precaution 
should  be  taken  at  properties  where  there  are  no  mules 
but  where  Cousin  Jacks   instead  are  employed. 


Mineral  collectors  will  be  interested  to  note  in  the 
Commercial  Gazette,  of  Calcutta,  that  olivine  may  be 
obtained  for  half  the  price  of  fjhee.  and  is  used  in 
cooking  in  all  the  leading  hotels  in  that  city. 


Frames  covered  with  stout  chicken  wire  are  useful  for 
placing  over  the  top  of  winzes  or  other  airways  so 
situated  as  to  be  a  source  of  danger.  It  was  only 
luck  that  kept  one  shifter  from  plunging  100  ft.  to 
the  level  below  on  more  than  one  occasion  when  he  was 
a  bit  under  the  weather. 


After  years  of  experiments  the  Krupp  laboratories 
have  succeeded  in  producing  a  non-corrosive  steel  alloy, 
containing  over  70  per  cent  iron,  also  chromium  and 
nickel.  Among  the  many  purposes  for  which  it  may 
be  used  is  that  of  making  false  teeth  for  people  troubled 
with  acid  mouth.  A  neat  coat  of  enamel,  as  in  the 
manufacture  of  bath  tubs,  gives  the  proper  finish.    The 


Standard  Sanitary  Manufacturing  Co.  may  undertake 
to  turn  out  a  line  of  this  sort  of  stuff.  An  effort  to 
standardize  sizes  may  also  be  undertaken  and  metric 
measurements  used.  People  so  equipped  will  require 
merely  the  services  of  a  painter  instead  of  a  dentist 
when  repairs  are  necessary. 

The  Chemical  Show 

"The  Role  of  the  Chemist  in  Relation  to  the  Future 
of  Our  Supplies  of  Liquid  Fuel"  was  a  subject  that 
received  much  attention  at  the  American  Chemical 
Society's  meeting  at  Rochester  last  week.  Incidentally, 
the  large  number  of  raids  by  the  New  York  police  has 
made  it  necessary  to  add  several  hootch  analysts  to 
the  city's  laborator>'  staff.  The  role  of  the  chemist  is 
thus  fairly  well  defined  in  the  metropolis. 

The  analysis  of  an  unfermented  Jerusalem  artichoke 
was  discussed  by  A.  T.  Shohl.  Under  the  law,  every 
Jewish  family  is  allowed  several  gallons  of  wine  per 
month  for  sacramental  purposes,  a  fact  that  stuck  out 
during  the  discussion. 

R.  H.  Carr  told  the  audience  what  it  is  that  puts  the 
pop  in  popcorn.  The  paper  was  disappointing  to  many, 
who  had  come  expecting  to  take  a  new  recipe  home 
with  them. 

Other  interesting  papers  were,  one  on  "Blue  Eyes," 
by  W.  D.  Bancroft,  and  one  on  "Bleaching,"  by  J.  Mer- 
ritt  Mathews.  The  pips  received  due  attention  from 
Messrs.  Whitby  and  Walker,  who  discussed  "The  In- 
fluence of  Piperidine-piperidyl-dithiocarbamate."  After 
this  the  congregation  went  home.  The  next  meeting 
will  be  held  in  Milwaukee,  in  the  Pabst  Auditorium. 

A  Technical  Error 

"A  backsight  is  better  than  a  foresight,"  said  Lot's 
wife  as  she  surveyed  Sodom  and  Gomorrah.  Thus  she 
earned  her  salt. 

Interesting  Facts 

The  three  great  nickel  districts  of  the  world  are  the 
Sudbury  district,  in  Ontario;  the  Subway  disti-ict,  in 
New  York;  and  New  Caledonia.  The  production  of  the 
second  is  expected  to  increase  soon. 


A  course  in  public  speaking  for  mule  skinners  should 
be  added  to  the  Phelps  Dodge  Educational  Coui-se. 
Classes  might  be  conducted  every  Sunday  during  the 
slack  period. 

S'jfRcient  Unto  the  Day 

"W'ile  I  did  take  a  good  drop  o'  beer,  m'son,  h'in  tha 
days  w'en  'er  wuz  to  be  ad,  an'  a  noggin'  o'  good 
whiskey  naow  an'  then,"  said  Cap'n  Dick,  "still  I  can't 
h'abide  this  'ere  'ome-raised  stuff  that  some  folks  be 
drinkin'.  'Pears  to  me  poor  Tom  Davey  would  'arve 
been  h'able  to  satisfy  'is  curiosity  'ad  'e  h'only  lived  a 
few  years  longer.  Tom  did  dearly  love  'is  beer — fac'  is, 
'e  'ad  tha  drinkin'  'abit  an'  'ad  un  bad.  One  evenin' 
'e  came  'long  tha  street  baout  'alf  maudlin'  an'  staggeria' 
a  bit  w'ile  Jim  Treloar  an'  me  stood  talkin'  front  o"  a 
h'ltalian  saloon.  'Com'es  'long  do,  thee  chaps,  an'  'ave 
drop  o'  beer,'  sez  Tom,  startin'  for  tha  door.  '  'Old 
fas'  a  bit,  Tommy,'  sez  Jim,  'This  'ere  Dago  keeps  poor 
beer.  Le's  we  go  foorth  to  'Ari-y  James  place.'  'Poor 
beer,  is  un?'  sez  Tom.  'Com'es  on,  then,  you,  w'ile  I  try 
un.  I've  'ad  gallons  'pon  'ogs'eads  o'  beer  in  my  time, 
but  never  ad  no  poor  beer.'  " 
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New  Talc-Grinding  Capacity  in  the 
United  States* 

Question    Is   Raised    Whether    More  Grinding  Plants 

Are  Advisable,  in  View  of  a  Narrow  Market 

For  Talc  Products — Stimulation  of 

The  Industry  Suggested 

By  Raymond  B.  Ladoo 

Mineral  Technologist,  Bureau  of  Mines 

THE  TALC-MILLING  CAPACITY  in  this  country 
is  being  expanded  so  rapidly  that  it  becomes  im- 
portant to  inquire  into  the  probable  effect  that  the 
additional  production  to  be  expected  from  this  increased 
capacity  may  have  on  the  industry.  From  information 
now  available  it  appears  that  at  least  nine  companies 
have  recently  built,  are  now  building,  or  are  considering 
building  increased  talc-grinding  capacity  to  the  extent 
of  about  500  tons  per  day,  or  150,000  tons  per  year. 
Of  this  new  capacity,  235  tons  per  day  is  already  built, 
though  no  production  resulted  from  it  in  1920;  85  tons 
is  now  under  construction  and  nearing  completion,  and 
180  tons  is  under  consideration.  In  addition  to  the  ton- 
nages definitely  accounted  for,  several  other  companies 
are  considering  expansion  and  several  have  recently 
been  incorporated. 

The  estimated  total  consumption  of  our  maximum 
year,  1920,  was  about  237,000  tons,  or  790  tons  per  day. 
Of  this  total,  about  24,000  tons  was  imported,  reducing 
the  domestic  production  to  about  213,000  tons,  or  about 
710  tons  per  day.  Unless  a  high  protective  tariff  on 
talc  is  enacted,  imports  will  increase  rather  than  de- 
crea.se.  Thus,  the  maximum  consuming  capacity  for 
domestic  talc  to  date  may  be  taken  at  about  700  tons 
per  day.  However,  it  cannot  be  assumed  that  1920  con- 
ditions will  be  repeated  in  the  immediate  future.  The 
new  capacity  of  320  tons  per  day  which  may  be  expected 
to  be  in  operation  this  year  would  add  to  our  peak  pro- 
duction more  than  45  per  cent,  and,  with  the  prospective 
180  tons,  more  than  70  per  cent.  The  increases  over 
the  previous  maximum  production  of  about  198,600  tons 
in  1917  would  be  respectively  55.5  per  cent  and  83  per 
cent. 

The  erection  of  some  of  the  new  mills  may  be  justified 
by  the  fact  that  through  improved  milling  methods  their 
product  will  not  be  forced  to  find  new  markets,  but  will 
merely  replace  that  from  older  but  less  efficient  mills. 
Also,  .some  addition  to  grinding  capacity  is  undoubtedly 
justified  by  the  normal  increa.se  in  demand  and  by  the 
abnormal  increa.se  of  the  la.st  few  years.  However,  after 
making  due  allowance  for  these  considerations,  it  is 
evident  that  the  great  increase  cannot  be  absorbed 
through  our  pre.sent  channels  of  consumption,  and  ad- 
ditional construction  seems  unwise  at  this  time  unle.ss 
definite  new  markets  are  first  established.  Instead  of 
increasing  the  plant  capacity,  a  better  policy  would  be 
to  spend  available  capital  in  improving  mines  and  mills 
to  profluc'c  a  \x-Mir  product  at  a  lower  cost,  to  consoli- 
date small  irieflicient  companies  into  larger  and  more 
efficient  units,  and  to  pay  for  research,  investigation, 
and  publicity  which  would  develop  new  markets  and 
uses  and  expand  older  ones.  Regardless  of  further  ad- 
ditions to  capacity,  it  is  not  probable  that  |)resenl  plants 
can  run  to  rapacity  unless  new  uses  and  markets  are 
developed.  Despite  the  record  demand  for  1920,  several 
long-establii  bed  millH  were  unable  to  run  at  anywhere 


near  their  capacity,  on  account  of  power  shortage  and 
ore  shortage.  Although  it  is  impossible  to  run  all  mills 
at  their  theoretical  capacity,  it  is  evident  that  present 
mills  when  run  at  even  average  efliciency  would  produce 
far  more  talc  than  present  markets  can  absorb.  Run- 
ning mills  at  a  small  fraction  of  capacity  is  wasteful  and 
expensive. 

The  difficulty  noted  is  not  found  in  the  talc  industry 
alone,  as  is  evidenced  by  the  condition  of  the  zinc,  as- 
bestos, and  other  industries.  The  zinc  producers, 
through  the  American  Zinc  Institute,  have  adopted  an 
aggressive  campaign  of  research  and  publicity  to  ex- 
pand their  market.  The  asbestos  interests  have  recently 
formed  an  association  of  companies  engaged  in  the 
mining,  jobbing,  manufacturing,  and  finishing  of  asbes- 
tos and  asbestos  goods,  known  as  the  Asbestos  Indus- 
tries. The  purpose  of  this  organization  is  to  expand  the 
markets  and  uses  of  asbestos  through  investigation, 
research  and  large-scale  educational  publicity.  The  Talc 
and  Soapstone  Producers'  Association  can  do  much  to 
remedy  the  condition  of  the  industiy  if  it  has  the  proper 
backing  and  support,  but  so  far  this  support  seems  to 
have  been  lacking. 


Graphite  Production  Increased  in  1920 

The  quantity  of  domestic  flake  and  amorphous 
graphite  sold  by  producers  in  the  United  States  in  1920 
amounted  to  9,510  short  tons,  an  increase  of  28  per  cent 
over  the  quantity  sold  in  1919,  and  with  a  value  of  about 
$626,201.  as  compared  with  $778,857  in  1919,  according 
to  the  U.  S.  Geological  Survey.  Operators  in  Colorado, 
Nevada,  and  Rhode  Island  reported  sales  of  4,694  short 
tons  of  amorphous  graphite  in  1920,  at  an  average  price 
of  $10.60  a  ton.  This  was  $3.52  per  ton  less  than  the 
average  price  in  1919.  The  sales  of  crystalline  graphite 
in  1920  amounted  to  9,632,360  lb.,  valued  at  $576,443, 
as  compared  with  8,086,191  lb.,  valued  at  $731,141,  in 
1919.  The  average  price  per  pound  in  1920  was  5.9c.; 
in  1919  it  was  9c.  Alabama  led  in  the  production  of 
crystalline  graphite,  the  sales  in  1920  amounting  to 
4,894,048  lb.,  or  51  per  cent  of  the  total  quantity  sold 
in  the  United  States.  The  sales  reported  from  New 
York  and  Pennsylvania  amounted  to  3,552,687  lb.,  or  37 
per  cent  of  the  total  in  the  United  States,  and  the 
remaining  13  per  cent  was  reported  from  California, 
Montana,  and  Texas. 

The  Acheson  Graphite  Co.  reported  the  sales  of  7,399,- 
749  lb.  of  artificial  graiihite,  which  it  manufactured  at 
its  plant  at  Niagara  Falls,  N.  V.,  compared  with  8,163,- 
177  lb.  in  1919,  9,182,272  lb.  in  1918,  and  10,474,649  lb. 
in  1917. 
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Retort  for  Assaying  Oil  Shales 

A  retort  for  assaying  oil  shales  for  oil  yield  has 
been  devised  by  the  U.  S.  Bureau  of  Mines  and  is 
described  by  L.  C.  Karrick  in  one  of  the  Bureau's 
Reports  of  Investigations  for  March.  It  is  recom- 
mended for  field  and  labaratory  use  where  rapid  assays 
are  desired  with  duplicates  agreeing  within  1  per  cent. 
The    retort    comprises    the    following    essential    parts. 

1.  Dangler  lamp,  one-gallon  capacity,  or  a  Fisher  or 
Meker  gas  burner. 

2.  One-pint  capacity  cast-iron  retort  (commonly  known 
as  an  amalgam  retort). 

3.  3-in.  ring  support. 

4.  4  X  3J-in.  pipe,  sealed  by  welding  at  one  end  (to  be 
screwed  into  lid  for  thermometer  well ;  is  convenient  but  not 
necessary). 

5.  Mercury  thermometer;  range  0  to  400  deg.  C. 

6.  J-in.  street  ell ;  screwed  into  lid. 

7.  20-in.  length  of  .^-in.  galvanized  pipe. 

8.  Tee,  i  x  i  x  J  in.  galvanized;  the  i-in.  opening  up. 

9.  Graduated  glass  cylinder  of  100  cc.  capacity,  with  glass 
stopper. 

10.  36-in.  length  of  i  to  A  in.  glass  tubing,  with  a  one- 
hole  cork  to  fit  i-in.  opening  of  tee  (8). 


RETORT  FOR  ASSAYING   OIL  SHALES 

11.  Sheet-iron  jacket. 

12.  Asbestos  jacket  covered  with  1-in.  hole  at  center. 

13.  i  X  3-in.  galvanized  pipe  nipple,  cut  at  45  deg.  angle 
on  plain  end,  and  provided  with  a  one-hole  cork,  to  fit  on 
nipple  and  into  graduate. 

All  pipe  threads  should  be  turned  up  tightly  with  a  mix- 
ture of  pulverized  litharge  and  glycerin.  The  top  and  bot- 
tom connections  of  the  tee  (8)  with  the  reflux  condenser 
(10)  and  with  the  graduate  (9)  should  also  be  well  sealed 
with  the  same  cement. 

The  preparation  of  the  retort,  its  operation  and  the 
measurement  of  the  oil  accumulated  ai'e  described  in 
the  report  in  part  as  follows: 

Extreme  care  should  be  exerci.Sfcl  in  the  preparation  and 
maintenance  of  tlie  contact  surfaces  of  the  lid  and  base  of 
the  retort.  The  surfaces  will  not  form  a  gas-tiR'ht  fit  when 
new,  and  this  defect  must  be  remciiied  by  (jrinding  the  two 
parts  together  by  hand,  using  emery  dust,  as  in  grinding 
cylinder  valves.    The  grinding  is  facilitated  by  clamping  the 


lid  in  inverted  position  on  a  table  and  pressing  down  forcibly 
on  the  base  while  rotating  it.  After  grinding,  clean  the  parts 
thoroughly  with  gasoline  or  other  light  solvent,  clamp  the 
lid  in  place,  then  test  the  improved  contact  by  immersing 
the  retort  in  water  and  forcing  air  into  the  delivery  tube 
with  the  lungs.  If  small  air  bubbles  appear,  the  leakage  must 
be  repaired.  Try  readjusting  the  lid,  and  if  this  does  not 
stop  the  leakage,  repeat  the  grinding.  The  first  preparation 
of  the  contact  surfaces  may  require  one-half  hour  to  an 
hour's  time,  but  once  an  air-tight  contact  is  produced,  a 
slight  grinding  before  each  run  will  keep  the  surfaces  in 
perfect  condition.  The  improved  surfaces  will  form  a  gas- 
tight  contact  if  kept  perfectly  clean  and  aligned  while 
tightening  down  the  clamp. 

It  is  important  to  use  a  sheet-metal  jacket  around  the 
retort  while  heating,  leaving  about  J -in.  clearance  at  the 
sides  and  enough  to  clear  the  clamp  screw  on  top.  Notches 
are  cut  in  the  jacket  for  ring  support  and  delivery  tube.  A 
cover  of  asbestos  board  is  necessary  to  reflect  heat  down 
against  the  retort  lid;  otherwise  oil  will  condense  on  the 
inner  side  of  the  lid,  and  drip  down  onto  the  shale  in  the 
retort,  thus  causing  losses  by  secondary  distillation. 

Operation  of  the  Retort 

Crush  the  shale  to  pass  a  J-in.  screen,  and  weigh  out  just 
enough  to  fill  the  retort  (2)  level  full.  Tamping  the 
charge  into  the  retort  is  permissible,  and  will  not  affect  the 
results;  this,  however,  is  seldom  necessary,  and  experience 
has  demonstrated  that  it  is  better  to  permit  the  charge  to 
rest  loosely  in  the  retort,  as  some  rich  shales  intumesce  or 
coke  together,  and  removal  of  the  residue  in  such  cases  is 
extremely  difficult.  After  the  lid  is  fastened  carefully  in 
place  and  tested  for  leakage  as  directed  above,  place  the  re- 
tort in  ring  support  (3),  adjust  jacket  (11)  and  cover  (12), 
start  the  burner  (1),  then  fasten  the  graduated  cylinder 
(9)  and  reflux  condenser  (10)  tightly  in  place.  Use  a  small 
flame  at  first,  so  that  no  oil  will  appear  within  forty-five 
minutes  after  starting.  Forty-five  minutes  is  about  the 
minimum  time  in  which  the  shale  charge  can  be  brought  up 
to  the  initial  distillation  temperature  and  yet  possess  a 
fairly  even  temperature  throughout.  Some  shales  begin  to 
yield  vapors  at  approximately  250  deg.  C,  whereas  others 
show  no  signs  of  oil  vapors  until  375  deg.  C.  is  reached. 
Before  distillation  makes  any  considerable  progress,  the  in- 
terior or  coolest  shale  should  be  at  least  as  hot  as  the  vapor- 
izing temperature  of  the  oil  evolved;  otherwise,  vapors 
will  migrate  to  the  central  or  coolest  part  and  condense 
there,  causing  losses  of  oil  by  cracking  on  redistillation  of 
the  condensed  oil. 

When  two  or  three  cubic  centimeters  of  oil  have  accu- 
mulated, the  flame  should  be  increased,  as  it  is  imperative 
to  distill  rapidly,  once  oil  vapors  start  to  evolve.  If  the 
flame  has  been  of  such  size  that  oil  first  appears  in  about 
forty-five  minutes,  it  will  then  be  safe  to  double  the  size 
of  the  flame  and  thereafter  every  twenty  to  forty  minutes 
increase  the  heat  by  an  equal  amount.  The  oij  should  ac- 
cumulate in  the  graduate  at  a  uniform  rate. 

It  should  be  remembered  that  the  quantity  of  oil  recovered 
will  vary  for  the  same  shale  sample  if  the  rate  of  retorting 
varies,  the  greater  quantity  being  obtained  with  rapid  re- 
torting, and,  conversely,  a  much  less  amount  with  a  long 
distillation  period.  With  the  average  oil  shale,  the  recov- 
ery, when  the  actual  oil-producting  period  is  approximately 
two  hours,  will  be  5  per  cent  greater  than  when  distillation 
lasts  for  six  hours.  When  distillation  is  completed  in  less 
than  two  hours,  there  is  danger  of  inaccuracy  from  exceed- 
ing the  condenser  capacity,  and,  undoubtedly,  from  decom- 
position of  oil  vapors  by  excessive  temperatures.  ...  If 
oil  droplets  appear  dangerously  near  the  top  of  the  reflux 
condenser  (10),  the  rate  of  heating  must  be  retarded 
slightly. 
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DEVELOPMENT  of  natural  resources,  in  any 
locality,  depends  upon  a  number  of  factors. 
Until  an  emergency  arises,  or  until  a  sufficient 
number  of  these  factors  have  attained  a  value  which 
makes  for  economic  importance,  the  resources  lie  un- 
recognized, or  at  least  unconsidered  from  a  commercial 
point  of  view.  Market,  transportation,  and  environ- 
ment, which  affect  labor  and  living  conditions ;  fuel  and 
power — each  has  its  weight  in  the  final  analysis.  Thus 
it  ha.s  been  with  prospecting  for  oil  in  the  northwest. 

Sporadic  efforts  at  prospecting  for  oil  at  widely  sepa- 
rated points  have  been  made  in  Montana  over  a  period 
of  several  years.  Oil  seeps  and  gas  domes,  here  and 
there,  have  been  known,  gas  wells  have  been  brought  in, 
but  conditions  were  not  ripe.  Oil  was  at  a  low  price 
in  the  markets  of  the  country;  and  locally  the  demand 
was  too  limited  for  extensive  production  and  refining. 
Transportation  facilities  were  lacking,  and  there  was 
an  ample  supply  from  the  mid-west  oil  fields. 

Prior  to  the  war,  an  era  of  railroad  building  made 
large  sections  of  the  state  accessible.  The  war  and  the 
extended  use  of  crude-oil  products  in  traction  and  trans- 
portation have  increased  the  demand,  the  price  has  risen, 
and  alarmists  point  to  the  "early"  exhaustion  of  produc- 
ing sections.  Also,  the  state  has  been  more  generally 
settled,  affording  labor  and  transportation  facilities. 

Favorable  Oil  Formations  Noted  in  Searching 
FOR  Coal  Fields 

During  the  period  from  1908  to  1910  I  was  engaged 
in  making  examinations  for  the  General  Land  Office, 
with  particular  reference  to  occurrences  of  coal.  At 
the  time  the  work  of  the  U.  S.  Geological  Survey  had 
not  been  extended  over  the  state,  and  it  was  necessary 
to  correlate  formations  and  trace  out  some  of  the  coal 
fields  so  as  to  be  able  to  make  intelligent  recommenda- 
tions. In  the  course  of  examinations  along  the  north 
border  of  the  Bull  Mountain  coal  field,  and  during  the 
cormlniction  of  the  Chicago,  Milwaukee  &  St.  Paul  Ry., 
I  noted  the  Htructural  conditions  and  pointed  out  the 
poHHibilities  for  oil  in  the  country  to  the  north  of  the; 
.Mu.MHelshell  Kiver  from  west  of  IJoundup  to  east  of 
Melstone.  This  is  the  area  of  the  Cat  Creek,  Flat 
Willow,  Devil's  Basin,  and  other  anticlines  and  of  the 
f\rnl  and  most  actively  producing  arid  exploited  oil  field 
of  the  state.  In  1914  the  geology  of  this  area  wsis 
reported  in  Bulletin  .')41-H,  Bowen,  U.  S.  (Jeological 
Survey,  and  the  anliclincs  were  noted,  with  maps.  The 
report,  though  referring  to  coal  resources,  will  be  found 
interesting  to  investigators  of  oil  geology. 

Broadly,  the  geology  of  the  plains  rcgitin  of  Montana 
is  that  of  the  Gulf  States  and  the  Mississippi  Valley. 
The  same  oil  formations  extend  to  the  (Continental 
Divide  and,  along  this,  northwesterly  into  ('anada.  Be- 
fore the   mountain   ufilifts  the  Cartionifcrous  and  ('rc- 


taceous  formations  extended  farther  west.  Isolated 
areas  of  these  formations  are  found  beyond  the  moun- 
tains and  in  areas  between  ranges. 

Area  of  the  Field 

Present  rough  limitations  of  the  formations  men- 
tioned follow  a  line  from  the  Wyoming  oil  fields  along 
the  northeast  slopes  of  the  Bear  Tooth  Mountains,  south 
of  the  Yellowstone  River,  along  the  East  Gallatin  on 
ihe  headwaters  of  the  Missouri  and  with  its  waters  to 
the  foot  slopes  of  the  Rocky  Mountains,  west  of  Great 
Falls,  and  thence  along  this  range  into  Canada. 

The  continuity  of  this  boundary  is  broken  by  the 
Bridger  Mountains,  north  from  Livingston,  from  the 
bend  of  the  Yellowstone,  and  beyond  by  the  Big  Belt 
and  Little  Belt  Mountains  extending  along  east  of  the 
Missouri  River  to  forty  miles  south  of  Great  Falls. 
There  are  some  favorable  areas  of  Cretaceous  between 
these  mountains  and  the  main  range.  The  western 
shore  of  the  post-Cretaceous  sea  followed  the  above 
lines. 

Off  shore,  and  of  post-Cretaceous  development,  are  a 
number  of  uplifts  throughout  the  Great  Plains  region, 
most  of  them  of  volcanic  origin.  Erosion  has  exposed 
igneous  rocks,  and  these  have  been  notable  as  centers 
of  metal  mining.  North  of  Lewistown,  in  the  center  of 
the  state,  are  the  Judith  Mountains,  with  a  number  of 
important  gold  and  silver-lead  producers.  To  the  west 
are  the  Moccasin  and  South  Moccasin  Mountains,  both 
of  volcanic  origin  and  prominent  because  of  the  Kendal 
gold  deposits.  The  Little  Rockies  lie  to  the  north  of 
these  and  of  the  Missouri  River. 

Gold  Mining  Fokmiorly  Puincipal  Industry 
of  Region 

Interest  in  the  region  has  centered  iti  the  large 
deposits  of  low-grade  gold  ores,  open  quarry  mining, 
and  leaching  after  coarse  crushing,  as  well  as  in  nar- 
row, high-grade  gold  veins.  Northwest  of  the  Little 
Rockies  the  Bearpawa  rise  above  the  plains,  also  of 
eruptive  origin  and  containing  metalliferous  deposits. 
Beyond  the  Bearpaws  and  iloso  to  the  international 
border  are  the  Sweet  Grass  Hills.  Returning  to  Lewis- 
town,  the  I'ig  Snowy  Mountains  are  observed  just  to 
the  south,  an  uplift  without  appai-ent  volcanic  associa- 
tions, but,  rather,  related  to  the  uplift  of  the  Little 
Belts  on  the  west.  Between  these  and  the  Yellowstone 
River,  comprising  some  of  the  highest  jieaks  in  the 
state,  the  Crazy  Mountains  stand  out  by  themselves, 
masses  of  igneous  rocks  and  uplifted  sediments,  the 
latter  intersected  by  nutnerons  dikes.  The  Hull  Moun- 
tains, south  of  the  Musselshell  Kivcr,  with  other  similar 
eminences,  are  the  result  of  broad  fr)ldiiig  and  erosion. 
The  Big  Morn  Mountains  coniplcte  the  l)order  line  in 
the     soutbeiistcrn     piirt     nf     the     state,     extending     into 
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Wyoming    and    Dakota    and    leaving    a    broad    area    of 
Cretaceous  to  the  west. 

The  significance  of  these  island-mountain  features  is 
noted  in  the  folding  and  faulting  of  the  sediments  in 
their  neighborhood.  The  Bull  Mountain  syncline  and 
its  converse  on  the  north  of  the  Musselshell,  within 
which  are  included  the  Cat  Creek,  Flat  Willow,  and 
other  superimposed  anticlines,  are  attributable  to  the 
mountain-forming  agencies  responsible  for  the  Judith 
and  Big  Snowy  Mountains;  the  Havre  oil  and  gas 
field  anticlines  to  the  Bearpaws ;  Chouteau,  Stillwater, 
and  others  to  folding  and  faulting,  with  the  upheaval 
of  the  main  mountain  ranges  mentioned.  Aside  from 
these,  broad  anticlines  have  been  noted  and  traced  far 
afield  from  immediate  mountain-building  influences, 
though  they  may  be  attributed  to  the  same  general  dis- 
turbances, the  effects  of  which  must  have  been  extensive. 
These  structural  features  have  produced  ideal  conditions 
for  the  accumulation  and  confinement  of  oil  and  gas. 

Cretaceous  Favorable  to  Oil  Retention 

The  mountain  ranges  mentioned,  the  isolated  volcanic 
uplifts  and  erosion,  have  afforded  exceptional  oppor- 
tunity, over  a  vast  expanse  of  country,  for  the  study 
of  the  extent  and  continuity  of  the  Carboniferous  and 
Cretaceous  formations.  The  Carboniferous  is  generally 
found  to  be  prolific  in  fossils;  the  Cretaceous,  the  oil- 
bearing  formation,  with  its  sands  and  shales,  especially 
favorable  to  the  storage  of  oil  and  gas. 

From  the  Musselshell  at  Melstone,  westei-ly  the  Koo- 
tenai sands  lie  at  from  a  few  hundred  feet  to  3,000  ft. 
below  the  surface,  the  surface  varying  from  an  eleva- 
tion of  8,000  ft.  above  sea  level  to  5,000  ft.  In  the 
eastern  and  southern  sections,  except  bordering  the 
mountains  and  isolated  uplifts,  there  is  a  heav>'  over- 
burden of  younger  formations,  but  a  general  lowering 
of  surface  elevations,  with  the  drainage  in  an  easterly 
direction,  elevations  ranging  from  2,000  to  3,000  ft. 
above  sea  level.  Under  the  more  favorably  situated 
anticlines  in  this  part  of  the  state,  the  sands  probably 
lie  at  depths  of  from  2,000  to  3,500  ft. 

It  is  but  natural  that  attention  should  first  he  at- 
tracted to  the  shallower  occurrences,  because  of  oil  seeps 
and  gas  domes,  surface  indications  of  the  presence  of 
oil  formations.  That  deep-seated  formations  have  been 
generating  oil  and  gas  through  the  ages,  and  through- 
out the  extent  of  these  formations,  has  been  demon- 
strated at  widely  separated  "structures"  from  the  ex- 
treme southeast  to  and  beyond  the  Canadian  border. 

Three  essential  factors  in  relation  to  petroliferous 
deposits  have  been  established:  the  presence  of  forma- 
tions favorable  to  the  derivation  of  oil  and  gas  has 
been  confirmed  throughout  the  Great  Plains  region; 
mechanical  conditions  essential  to  the  formation  of 
favorable  structures  were  extensive,  and  evidence  of 
the  structures  is  found  in  the  superimposed  strata;  and 
oil  and  gas  have  been  found  at  widely  separated  points. 
The  next  stage  is  in  its  infancy.  One  field  has  come  into 
production  of  oil,  another  of  gas,  and  a  veritable  army 
of  derricks  is  being  delivered  or  erected  throughout  the 
entire  area  discussed. 

A  feeling  of  confidence  has  been  established  in  the 
shallower  fields,  and  deeper  drilling  is  being  undertaken 
in  other  districts.  It  is  in  the  deeper-lying  sands,  under 
broadly  sloping  anticlines,  that  search  will  be  made  for 
the  larger,  more  productive  and  longer-lived  oil  and  gas 
fields  of  the  state.  In  some  of  these  the  oil  will  be 
confined  below  sea  level,  and,  backed  by  the  long,  gentle 


slopes  of  the  formations,  the  water  pressure  should 
insure  a  natural  flow  of  oil  over  a  long  period  of  pro- 
ductivity. 

The  epidemic  of  irresponsible  wildcatting  is  passing, 
and  legitimate  undertakings,  amply  financed,  as  well  as 
large  operators  from  eastern  and  mid-west  fields,  are 
undertaking  serious  prospecting.  The  coming  season 
promises  to  be  one  of  exceptional  activity  in  these  fields, 
and  another  natural  resource  has  attained  its  oppor- 
tunity. 

Recent  Oil  Litigations 

Special  Correspondence 

Two  suits  over  oil  lands,  in  which  damages  claimed 
amount  to  millions  of  dollars,  have  been  filed  recently. 
The  Texas  Exploration  Co.,  of  Houston,  Tex.,  has  filed 
suit  in  the  Federal  Court  to  recover  $1,000,000  damages. 
The  defendants  named  are  the  Sinclair  Consolidated  Oil 
Corporation,  the  Sinclair  Consolidated  Oil  &  Gas  Co.,  the 
Sinclair  Oil  &  Gas  Co.,  the  Sinclair  Gulf  Oil  Co.,  and  the 
Sinclair  Refining  Co.  It  is  alleged  by  the  plaintiff  that 
it  entered  into  a  contract  with  the  defendants  in  1918 
by  the  terms  of  which  it  was  to  receive  one-sixth  the 
value  of  all  oil  produced  from  certain  land  in  the  Damon 
Mound  oil  field  of  Brazoria  County,  Tex.,  after  a  certain 
debt  had  been  paid. 

At  Homer,  La.,  suit  was  filed  on  April  15  in  the  State 
Judicial  Court  by  Frank  M.  Walker,  of  Tarrant  County, 
Tex.,  against  the  Standard  Oil  Co.  of  Louisiana,  and  the 
Gilliland  Oil  Co.  of  Oklahoma  for  the  possession  of 
certain  lands  in  the  Homer  oil  field  estimated  to  be 
worth  $4,000,000.  The  land  at  present  is  in  the  posses- 
sion of  the  two  oil  companies  named. 


Oil  Development  in  Arkansas 

Special  Correspondence 

The  Cave  City  Leasing  Co.,  which  has  been  holding 
a  block  of  35,000  acres  in  the  vicinity  of  Cave  City,  Ark., 
has  negotiated  a  drilling  contract  with  the  Big  Six 
Drilling  Co.,  of  Little  Rock.  The  consideration  was 
acreage,  the  leasing  company  turning  over  all  but  5,000 
acres.  The  latter  company  will  also  retain  a  one-half 
interest  in  the  well.  Drilling  will  start  as  soon  as  a  rig 
can  be  built  and  the  tools  shipped  in.  The  contract  calls 
for  a  test  hole  2,000  ft.  deep. 

Work  is  progressing  on  Adams  No.  1,  which  is  being 
drilled  three  miles  east  of  Bateville  by  Fulk  and  Riffle, 
of  Little  Rock.  Another  outfit  has  been  shipped  to 
sink  another  hole  on  this  company's  acreage. 

There  is  keen  interest  in  oil  development  all  over  the 
state.  About  fifty  counties  have  operations  under  way 
or  in  immediate  prospect.  It  is  estimated  that  a  total 
of  175  rigs  are  in  operation  in  Arkansas  at  this  time. 
The  Eldorado  field,  in  Union  County,  now  has  thirty- 
three  producing  wells. 


Oil  Drilling  in  Washington 

Special  Correspondence 

Interest  is  being  taken  in  local  oil  possibilities  to  the 
extent  of  active  drilling  operations  at  Clayton  and  Wild 
Rose  Prairie,  a  few  miles  distant  from  Spokane,  Wash. 
Drilling  for  oil  is  still  being  continued  by  the  Colville 
Valley  Oil  Co.  at  Chewelah,  sixty  miles  north  of 
Spokane. 
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World    Atlas    of   Commercial    Geology. 

Part    I:    Distribution     of     Mineral 
Production.     Paper;  13i  x  lOJ;  pp. 
72;    maps,    72.      U.    S.    Geological 
Survey,    Washington,    1921.     Price 
of  Part  I,  $2. 
This  atlas,  of  which  Part  I  has  just 
been  issued,  is  the  latest  published  ex- 
pression of  the  work  begun  in  Decem- 
ber, 1917,  by  the  U.  S.  Geological  Sur- 
vey,  as    part    of   the    task    of   keeping- 
American  industries  supplied  with  raw 
materials.     The  base  maps  of  the  pres- 
ent publication  show  the  pre-war  bound- 
aries;   but   three    special    outline   maps 
indicate   by   red   over-print   the    erased 
and  the  new  boundaries  in  Europe,  Asia, 
and  Africa.     A  fourth  map  shows  world 
ocean  trade  routes  and  the  fuel-oil  sta- 
tions established  by  the  U.  S.  Shipping 
Board. 

The  seventy-two  pages  of  text  dis- 
cuss the  production,  consumption,  di.s- 
tribution,  and  statistics,  for  the  world, 
of  coal,  petroleum,  oil  shale,  natural 
gas,  iron,  manganese,  chromium,  nick- 
el, tungsten,  vanadium,  molybdenum, 
copper,  lead,  zinc,  platinum,  gold,  sil- 
ver, phosphate,  potash,  nitrates,  sul- 
phur and  pyrites,  mercury,  tin,  anti- 
mony, arsenic,  aluminum,  graphite, 
magnesite,  and  mica,  in  the  order  given. 
The  statistics  tabulated  and  discussed 
in  the  text  are  translated  into  more 
impressive  charts  of  the  world,  of  each 
continent,  and  of  the  United  States. 
On  these  charts  each  country's  pro- 
duction of  each  mineral  is  shown  by 
colored  symbols  placed  over  the  respec- 
tive countries.  The  production  figures 
all  relate  to  1913,  and  express  the  per- 
centage contribution  by  countries,  to 
the  world's  mineral  production.  Special 
charts,  however,  give  the  results  for 
1918  in  the  United  States,  expressed  as 
proportions  of  the  total  production  of 
the  United  States.  By  comparing  the 
North  American  chart  for  any  mineral 
with  the  corresponding  United  States 
chart,  one  may  get  some  idea  of  the 
change  that  took  place  during  the  in- 
tervening five  years. 

One  of  the  di»tinctive  features  of  the 
world  map.')  is  the  parallel  presentation 
of  each  r-ountry's  consumption  and  pro- 
duction of  minerals.  Thi.s  makes  such 
charts  striking  Hummaries  of  each 
country's  needs,  and  an  index  of  the 
relative  demands  on  each  by  the  world. 
This  atlas  is  an  important  aid  in  fol- 
lowing and  understanding  the  shifting 
trade  of  thi'  world;  and  indispensable  to 
the  student  of  national  and  interna- 
tional political  maneuvers.  For,  in  the 
last  analysis,  a  niition's  foroiipn  policy 
is  determined  by  its  home  needs,  and 
these  are  controlled  in  viTy  large  part 
by  its  resources  of  mlnenil-i,  footls,  and 
power.  When  the  succeidinr  geologic 
parts  of  this  atlas  are  issueij,  the  whole 
will  form  an  excellent  graphic  nupple- 
ment  to  "Political  and  Commercial 
Geology,"  reviewed  in  these  i-olunins 
last  year.  f.  A, 


Mineral  Resources  of  the  United  States, 
1917.     Part  I— Metals.     H.  D.  Mc- 
Caskey.     Cloth;    6    x    9;    pp.    980. 
Published  by  the  U.   S.   Geological 
Survey,  Washington,  D.  C,  and  ob- 
tainable upon  request. 
All  of  the  material  in  this  book  has 
previously  been  issued  in  separate  form 
under  the  names  of  the  various  metals 
discussed,  and  most  of  these  pamphlets 
have  been  noted  on  this  page  as  they 
have  appeared.     These  annual  volumes 
are  valuable  only  for  reference,  as  they 
are  too  long  delayed  in  publication  to 
have   any   news   interest;   the   informa- 
tion contained  in  this  book,  for  example, 
is   three  or  four  years   old.     Even   the 
separate  papers  were  generally  delayed 
two  or  three  years. 

Petroleum  Annual,  1921.     Handbook  of 
the     Petroleum     Industry.      Cloth; 
pp.   430;    9i   x   Hi.     Published  by 
the  Independent  Oil  Men's  Associa- 
tion, Chicago,  111. 
The  issue  contains  lists  of  active  and 
associate  members  of  the  organization, 
jobbers,  refineries,  and  foreign  dealers; 
traffic  and  transportation   information; 
temperature,  specific  gravity,  and  tank 
capacity   tables,   and   general    informa- 
tion  in   the   petroleum   field.      In   addi- 
tion, several  papers  read  at  the  twelfth 
national  convention  of  the  Independent 
Oil    Men's    Association    at    Denver    are 
presented.     The  book  serves  as  a  val- 
uable guide  to  those  interested   in  the 
commercial  aspect  of  the  petroleum  in- 
dustry, and  is  doubtless  in  big  demand. 


Technical  Papers 


.Vntimonial  Gold  Ore — Details  of  the 
treatment  of  antimonial  gold  ore  at 
the  Globe  &  Phoenix  Gold  Mine,  in 
southern  Rhodesia,  are  given  in  a 
three-page  article  in  the  Juurntil  of  the 
Chemical,  Metallurgical  and  Mining  So- 
ciety of  South  Africa  for  January,  1921 
(price  3s.  6d.  from  the  Society  at 
Johannesburg,  South  Africa).  The  ore 
contains  about  76  per  cent  of  silica  and 
0.73  per  cent  of  antimony.  After 
breaking  and  sorting,  the  ore  is  wet- 
crushed  by  stamps  and  passes  over 
amalgamating  plates  to  grinding  pans. 
It  then  flows  over  canvas  strakes  to  a 
classifier,  which  separates  sand  from 
slime.  The  sand  is  discharged  to  a 
dump;  the  slime  to  dams.  Both  prod- 
ucts are  allowed  to  oxidize  by  weather- 
ing, after  which  the  sand  is  ground  in 
tube  mills  in  cyanide  solution  and 
treated  by  counter-current  continuous 
decantation,  while  the  slime  is  treated 
by   the  onlinary   decantution   method. 

ExploHivfM- Bulletin  198,  forty-five 
pages,  of  the  U.  S.  Bureau  rif  IVlines, 
is  entitled  "Regulation  of  Explosives  in 
the  Uniteil  States,"  and  deals  especially 
with  the  administration  of  the  ex- 
plosives act  of  Oct.  6,  1917.  It 
may  be  obtained  free  from  the  Bureau 
for  a  lime,  or  for  10c.  from  the 
Superintendent  of  Dnrumi'tits.  Wii?<h- 
Ington,  D.  C. 


Deep  Mining — The  Bulletin  of  the 
Institution  of  Mining  and  Metallurgy 
for  February  (No.  1  Finsbury  Circus, 
London,  E.C.  2,  England)  contains  an 
article  of  nineteen  pages  outlining  the 
scheme  for  working  the  City  Deep 
Mine,  in  South  Africa,  at  a  depth  of 
7,000  ft.  (Price  of  the  paper.  Is.  6d.) 
The  difficulties  of  mining  at  great 
depths  are  mentioned;  particulars  of 
shaft  sinking  at  the  City  Deep  are 
described,  and  the  theory  of  ventilating 
deep  and  hot  mines  is  discussed. 
Thirty-two  pages  of  discussion  of  the 
paper  are  printed  in  the  March  issue 
of  the  Bulletin,  which  presumably  may 
be  obtained  at  the  same  price. 

Assaying — U.  S.  Bureau  of  Mines 
Reports  of  Investigations  No.  2,228, 
(obtainable  upon  request  to  the  Bureau 
at  Washington,  D.  C),  discusses  the 
estimation  of  small  quantities  of  gold, 
silver,  and  the  platinum  metals  in  ores 
and  other  material  comparatively  high 
in  copper.  The  paper  is  supplementary 
to  Technical  Paper  270,  issued  by  the 
Bureau,  and  deals  with  the  application 
of  the  combination,  or  wet-and-dry, 
method. 

War  Industries — The  War  Industries 
Board,  Bernard  M.  Baruch,  chairman, 
has  issued  a  report  of  421  pages 
entitled  "American  Industry  in  the 
War,"  wherein  are  briefly  described  the 
industries  over  which  the  Government 
exercised  control  and  the  steps  that 
were  taken  to  regulate  production  and 
prices.  Our  readers  will  be  particularly 
interested  in  pages  130  to  204,  which 
are  devoted  to  minerals,  metals  and 
chemical  products,  although  much  of 
general  interest  to  the  technical  man  is 
found  throughout  the  book.  The  pub- 
lication is  obtainable  on  request  to  the 
War  Industries  Board,  Washington, 
D.  C. 

Platinum — "The  Detection  and  Esti- 
mation of  Platinum  in  Ores"  has  just 
been  issue<l  as  Technical  Paper  No.  270 
by  the  U.  S.  Bureau  of  Mines,  Wash- 
ington, D.  C,  twenty-seven  pages.  It 
may  be  obtained  on  request  to  the 
Bureau  for  a  limited  time,  or  from  the 
Superintendent  of  Documents,  Wash- 
ington, D.  C,  for  5c.  The  information 
given  will  be  of  value  to  all  those  who 
have  occasion  to  assay  for  platinum. 
A  bibliography  of  selected  references 
on  the  subject  is  included. 

FJortrical  Safety  Code- The  U.  S. 
Bureau  of  Standards,  Washington, 
D.  C,  has  published  a  third  edition  of 
the  "Naliotml  Electrical  Safety  tlode," 
3(!6  pagi's,  olilninablo  on  request.  This 
booklet  shduld  lie  in  the  bands  of  all 
those  inlcresliMl  In  the  design,  erection, 
and  operiilidri  of  electrical  machinery 
or  wiring.  ( 'Nilh-bound  copies  may  be 
obtaineil  from  the  Superintendent  of 
Documents,  Washington,  1).  C,  for  40c. 

Mineralogy  "The  l''uture  of  Min- 
eralogy In  America"  is  the  topic  of  a 
paper  by  K.  11.  Kraus,  published  in 
Sririirv,  Mar<'h  11,  1021.  (Garrison-on- 
Iludson,  New  Vork;  price,  llic.)  The 
flevelopmeni  of  I  lie  science  Is  carefully 
traced. 
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SOCIETIES,  ADDRESSES,  AND   REPORTS 


American  Engineering  Standards 
Committee  Report 

At  the  last  meeting  of  the  American 
Mining  Congress,  P.  G.  Agnew,  Secre- 
tary of  the  Amei'ican  Engineering 
Standards  Committee,  said: 

During  or  since  the  war,  national 
engineering  standardizing  bodies  have 
been  formed  in  Austria,  Belgium,  Can- 
ada, France,  Germany,  Holland,  Italy, 
Sweden,  Switzerland,  and  the  United 
States,  and  one  is  in  process  of  forma- 
tion in  Japan.  All  of  these  are  similar 
in  form  of  organization  and  method  of 
operation  to  the  British  Engineering 
Standards  Association,  which,  organized 
in  1901,  has  been  a  most  significant  fac- 
tor in  the  development  of  British  in- 
dustry. 

Our  own  organization — the  American 
Engineering  Standards  Committee — 
was  organized  in  October,  1918.  and  h"^ 
been  actively  at  work  for  about  12 
months.  At  the  time  the  committee 
was  organized  there  were  more  than  a 
hundred  American  organizations  ac- 
tively engaged  in  standardization  work, 
but  there  were  no  systematic,  unified 
methods  of  co-operation. 

Prior  to  Dec.  31,  1920,  there  had  been 
approved  by  the  committee  "Tentative 
American  Standard  Specifications  and 
Tests  for  Portland  Cement,"  "Tentative 
American  Standard  Specifications  for 
Fire  Tests  of  Materials  and  Construc- 
tion," and  "American  Standard  Pipe 
Threads."  Moreover,  there  had  been 
submitted  for  approval  by  the  commit- 
tee the  "National  Electrical  Code"  as 
an  "American  Standard,"  and  "Stand- 
ard Test  for  Toughness  of  Rock." 
"Standard  Method  of  Distillation  of 
Bituminous  Materials  for  Road  Treat- 
ment," and  "Standard  Method  of  Sam- 
pling Coal,"  as  "Tentative  American 
Standards,"  with  the  "Safety  Code  fov 
Head  and  Eye  Protection"  submitted 
for  approval  as  "Recommended  Ameri- 
can Practice." 

The  committee  itself  is  composed  of 
forty-seven  members  representing  sev- 
enteen bodies  or  groups  of  bodies,  in- 
cluding six  national  engineering  socie- 
ties, five  Government  departments  and 


thirteen  national  industrial  associations. 
Its  function  is  merely  to  see  that  each 
body  or  group  concei'ned  in  a  standard 
shall  have  opportunity  to  participate  in 
its  formulation,  which  is  in  the  hands 
of  a  working  committee,  technically 
called  a  "sectional  committee."  Each 
sectional  committee  is  organized  by, 
and  under  the  leadership  of,  one  or 
more  of  the  principal  bodies  interested, 
such  bodies  being  known  as  "sponsors." 

At  a  conference  on  Dec.  8,  1920,  it 
was  unanimously  voted  that  a  compre- 
hensive program  of  safety  codes  should 
be  undertaken,  to  be  carried  out  under 
the  auspices  of  the  American  Engineer- 
ing Standards  Committee.  Active  work 
is  now  in  progress  on  twenty-four  such 
codes.  As  is  true  of  all  work  under  the 
auspices  of  the  American  Engineering 
Standards  Committee,  such  of  the  bodies 
as  are  interested  in  the  particular  code 
in  question  are  represented. 

Concerning  standardization  in  the 
mining  industry  the  report  says: 

At  an  informal  conference  held  in 
Chicago  on  Aug.  30,  1920,  of  representa- 
tives of  leading  organizations  interested 
in  the  standardization  of  mining  equip- 
ment and  practice,  it  was  unanimously 
voted  to  recommend  to  the  American 
Engineering  Standards  Committee  that 
there  should  be  organized  a  General 
Correlating  Committee  for  Mining 
Standardization;  that  this  committee 
should  be  made  up  of  representatives 
of  organizations  which  are  now  engaged 
in  standardization  work,  or  which  might 
be  expected  to  engage  in  it.  In  accord- 
ance with  this  recommendation  such  a 
committee  has  been  formed  with  a 
nucleus  of  two  representatives  each 
from  the  American  Mining  Congress, 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  the  U.  S. 
Bureau  of  Mines,  the  Mining  and  Metal- 
lurgical Society  of  America,  and  the 
National  Safety  Council.  It  has  held 
one  meeting.  Included  in  the  work  of 
the  committee  will  be  such  matters  as 
delimiting  specific  projects  which  might 
be  most  advantageously  handled  as 
units,  and  deciding  the  order  in  which 
the  various  projects  should  be  taken  up. 

International  standardization  of  zinc 


and  zinc  ores,  including  methods  of 
sampling  and  analysis,  had  been  pro- 
posed to  the  American  Engineering 
Standards  Cormnittee  by  the  Belgian 
Standardization  Association.  It  was 
decided  to  co-operate  with  the  Belgians 
in  this  work,  and  as  the  first  step  the 
Standards  Committee  invited  the  Am- 
erican Society  for  Testing  Materials  and 
the  American  Zinc  Institute  to  be  joint 
sponsors  for  American  standardization. 
The  American  Society  for  Testing  Ma- 
terials specifications  and  methods  of 
analysis  for  zinc,  which  are  generally 
accepted  throughout  the  industry,  will 
form  the  starting  point  of  further 
standardization,  which  will  include 
standards  for  sheet  zinc,  etc.  A  "sec- 
tional committee"  of  fifteen  members, 
five  each  representing  producers,  con- 
sumers and  general  interests  (the  latter 
including  three  Government  represent- 
atives), will  be  organized  in   April. 


Foreign  Mining  Committee 
Named 

A  committee  on  foi-eign  mining  has 
been  formed  by  the  Mining  and  Metal- 
lurgical Society  of  America  as  follows: 
C.  K.  Leith,  chairman;  Van.  H.  Man- 
ning, George  Otis  Smith,  H.  Foster 
Bain,  Pope  Yeatman,  Sydney  H.  Ball, 
and  A.  C.  Veatch. 


rireat  Living  American  Engineers 
Picked  by  American  Schools 

The  American  Association  of  En- 
gineers has  been  conducting  an  investi- 
gation to  ascertain  just  who  are  the 
most  highly  esteemed  engineers  in  the 
various  branches  of  the  profession. 
From  questionnaires  submitted  to  the 
deans  of  various  engineering  and  scien- 
tific schools,  the  association's  Engineer- 
ing News  leaflet  No.  87,  published  at 
Chicago,  111.,  on  April  4,  1921,  presents 
the  following  results.  Only  the  names 
of  those  men  receiving  more  than  one 
vote  are  listed: 


Votes 
Civil  Engineers 

George  W.  Goethals    ,     .  27 

George  P.  .Swuiii 23 

John  R.  Freeman 21 

J.  A.  L.  Waddell 19 

Daniel  W.  Mead 15 

John  F.  Stevens 15 

Allen  Hazen 10 

Rudolph  Herring 10 

Gen   W'.  M.  Blaek 9 

W.  B.  Parsons 9 

F.  V.  Turneaure 9 

Clemens  Herschel 8 

Gustav  I.indenthal 8 

John  F,  Wallace 8 

Ralph  Mo<ljeski 7 

Frederieli  H.  Newell. ...  6 

J.  Waldo  Smith 6 

W.  H.  Mulholland 5 

A.P.Davis 2 

217 


Votes 
Mechanical  Engineers 

John  A.  Bra^hear 24 

Orville  Wright 18 

Ambrose  Swazey 18 

W.  F.  Goss 17 

Ira  X.  Mollis 15 

M.  E.  Coolev 15 

William  F.  Durand 13 

D.  SJaeobus 12 

R.  W.  Hunt 11 

Julian  Kennedy 10 

James  Hartness 7 

Charles  T.  Main 6 

G.  Ru.-is  Richards 3 

George  \.  Orrok 3 

169 


Votes  Votes 

Electrical  Engineers  Mining  Engineers 

Charles  P.  Steinmetz....  39    Herbert  C.  Hoover 32 

Elihu  Thomson 29    John  H.  Hammond 29 

Thomas  A.  Edison 28    J.  E.  Spurr 24 

Alexander  Graham  Bell.  24    J.  Parke  Channing 18 

B.G.  Lemme 15    Daniel  C.  Jaekling  9 

Frank  J.  .Sprague 13    Pope  Yeatman 6 

Bion  J.  Arnold II     I,.  D.  Rieketts 5 

John  J.  Carty 9    Robert  Peele 5 

A.  E.  Kenneflv 6    Horace  V.  Winchell 3 

Charles  F.  Scott 4    S.  J.  Jennings 2 


178 


133 


Votes 
Chemical  Engineers 

Leo  H.  Baekeland 22 

W-.  R.  Whitney 22 

F.  G.  Cottrell 19 

E.  G.  .icheson 15 

Wilham  H.  Nichols 14 

A.  D.  Little 8 

William  H.  Walker 5 

M.  C.  Whitaker 4 

C.  F.  Chandler 4 

G.  A.  Burrell 3 

117 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


James  McEvoy,  mining  engineer  of 
Toronto,  is  examining  mineral  proper- 
ties in  Mexico. 

Kirby  Thomas  was  examining  gold 
properties  in  the  Kirkland  Lake  district 
of  Ontario  last  week. 

Herbert  H.  Hodgson,  of  Morenci, 
Ariz.,  has  been  appointed  a  member  of 
the  Arizona  State  Industrial  Commis- 
sion. 

Horace  V.  VVinchell  was  in  San  Fran- 
cisco, Cal.,  recently,  when  he  spoke 
informally  at  a  weekly  lunch  of  the 
resident  A.  I.  M.  E.  members. 

Edwin  James  Collins,  consulting  min- 
ing engineer,  of  Duluth,  Minn.,  has  gone 
to  Colorado  and  Wyoming  on  profes- 
sional business. 

Charles  F.  Sturtevant,  mining  en- 
gineer, of  Salt  Lake  City,  Utah,  is 
examining  mining  property  in  Arizona 
on  behalf  of  eastern  interests. 

H.  O.  Davidson,  efficiency  engineer 
for  the  Oliver  Iron  Mining  Co.,  Gogebic 
district  of  Michigan,  is  visiting  Pitts- 
burgh, Pa.,  and  other  Eastern  points. 

A.  W.  Newberry,  of  2  Rector  St., 
New  York  City,  is  in  Cleveland,  Ohio, 
on  professional  business.  He  will  re- 
turn to  New  York  about  May  9. 

James  Hopkins,  mining  engineer,  who 
has  been  working  in  the  diamond  fields 
of  the  Belgian  Congo,  was  in  New  York 
City  this  week.  His  address  is  Ramey, 
Pa. 

R.  S.  Archibald,  engineer  and  geol- 
ogist, of  Negaunee,  Mich.,  is  in  charge 
of  explorations  for  the  Palms-Book 
Land  Co.,  in  the  Crystal  Falls,  Mich., 
di.strict. 

CharU-M  N.  Bell,  Walter  L.  Reid. 
Robert  Mel".  Doble,  and  Frederick  H. 
Dakin  have  been  appointed  on  the  engi- 
neering staff  of  the  Metals  Explora- 
tion Co. 

C.  Herbert  Poirier,  mining  engineer, 
of  6.3  Broadway,  New  York  f:ity,  is  at 
Porcupinf,  Oril,,  in  connection  with  the 
trannfer  of  the  Bewick-Moreing  hold- 
ingH  to  the  Goldale  Mining  Co. 

Edmund  A.  (iuKgonhelm,  of  fJuggen- 
hi-im  Bros.,  New  York  f'ity,  has  re- 
turned from  a  thri'c-month.H'  trip 
through  Peru,  Bolivia,  and  Chile,  in  the 
int'!ri-Kt  of  the  American  Smelting  & 
Refining  ('<: 

H.  H.  Dolhear.  who  returned  to  Snn 
FranciHco,  C.n].,  rerenlly,  han  gone  to 
Ontario  on  profeHHionnI  hunineKfi  which 
will  fKTupy  Meveral  months.  Mr.  Dol- 
bi-nr  nUo  Ik  OKtnbliiihing  an  office  in 
New  York   City. 

Hon.  Key  Piitman.  XL  S.  Senator 
from  Nevada,  Hptike  before  the  New 
York  Section  of  Mining  and  Metallurgi- 
cal Society  of  America  on  April  2H.  lie 
(lificusfied   the   ici'nernl    »llver   Rituation, 


referring  specially  to  conditions  in  the 

United    States. 

H.  Foster  Bain,  acting  director  of 
U.  S.  Bureau  of  Mines,  addressed  the 
graduating  class  of  the  Michigan  Col- 
lege of  Mines,  Houghton,  Mich.,  at  the 
class  day  exercises  in  the  college  gym- 
nasium on  April  14.  He  spoke  on 
"Mining  as  a  Business." 

E.  P.  Mathewson,  consulting  metal- 
lurgist, of  New  York  City,  who  has 
been  in  England  on  professional  busi- 
ness for  some  weeks,  went  to  Paris 
and  Brussels  on  April  16.  He  re- 
turned to  London  on  the  23d  and  will 
spend  a  few  weeks  there. 

Frank  Billings,  of  Cleveland,  Ohio, 
president  of  the  Tod-Stambaugh  Co., 
has  returned  from  his  winter  sojourn  in 
the  Bermudas.  He  visited  some  of  the 
company's  Lake  Superior  mines  recently 
in  the  company  of  J.  S.  Lutes,  manager 
of  the  mining  department. 

H.  C.  Cooke,  of  the  Geological  Sur- 
vey of  Canada,  will  act  for  Dr.  J. 
Austin  Bancroft  at  McGill  University, 
Montreal,  Que.,  next  year.  Prof. 
Bancroft  has  been  granted  a  year's 
leave  to  serve  as  assistant  general  man- 
ager of  the  Granby  Consolidated  com- 
pany's mines,  Anyox,  B.  C. 

George  C.  Martin,  geologist  with  the 
division  of  Alaskan  Mineral  Resources, 
vn-ites  that  he  is  still  with  the  U.  S. 
Geological  Survey.  The  report  that  he 
had  resigned  is  incorrect.  J.  C.  Martin, 
of  the  section  of  foreign  mineral  re- 
sources, of  the  Survey,  resigned  on  Jan. 
31,  last,  to  accept  a  position  with  the 
Standard   Oil   Co.  of  New  Jersey. 

Karl  Baumgarten,  mining  engineer, 
of  San  Diego,  Cal.,  who  has  served  as 
examiner  on  the  staff  of  the  War  Min- 
erals Relief  Commission  at  Washington, 
D.  C,  during  the  last  year  and  a  half, 
has  been  appointed  a  mining  engineer 
on  the  staff  of  the  U.  S.  Bureau  of 
Mines.  Mr.  Baumgarten  will  be  at- 
tached to  the  Mississippi  Valley  sta- 
tion of  the  bureau  at  St.  Louis,  Mo.  He 
has  fourteen  years'  experience  in  min- 
ing operations  and  examinations  in  the 
United  States  and  in  Mexico. 

Mining  and  metallurgical  engineers 
vLsiting  New  York  City  during  the  last 
two  weeks  also  included:  L.  I).  ("(Miper, 
Minneapolis,  Minn.;  Juan  Felix  Brandes, 
Boston,  Mass.;  Roy  H.  Allen,  I'arrnl, 
Mexico,  and  ("ambridge,  N.  V.;  R<lwin 
Shapley,  San  Francisco,  ('a!.;  !•'.  J. 
Stannard,  M.  I.  M.  M.,  0,'')  London  Wall, 
London,  England;  (!.  (!.  Burnliam. 
Boulfler,  Co].;  T.  ('.  Merriman,  llaiii- 
den,  flonn.;  W.  HjorkHledt,  Mayonni',  N. 
J.;  (ilenn  V.  H.  I.evingN.  American 
Tripoli  Co.,  Seneca,  Mo.;  A.  11.  Welhy. 
PariH,  France;  .Solomon  I.e  l'e>re,  I'lir 
cHt  fJlen,  N.  Y.;  ThoimiH  F.  Donnelly, 
thi'  Suffern  ('<>.,  ValparniHo.  ('bile;  ('. 
Leonard  Ball.  Pulucayo,  Bolivia;  Prof. 
Helnrlrh  Kiitt.  Ithar'a.  N.  Y.;  .S.  A.  Tay- 
lor, PittHburgh,  Pa.;  (Iiiy  R.  Johnmin, 
Tama'iua,  Pa.;  S.  J.  Giirmly,  La  Funili- 
cion  de  (iuyacnn,  ("oiiuimbo,  Chile; 
Henry    C.    CarllHle.    Tonopnh,    Nev.;    J. 


Ward    Williams,    formerly    of    Ojuela, 
Durango,   Mexico;    Walter   Hovey   Hill, 

Boise,  Idaho. 


OBITUARY 


William  Huggard,  mining  engineer, 
recently  employed  in  mining  operations 
in  Montana,  is  reported  to  have  com- 
mitted suicide  in  a  hotel  at  Tacoma, 
Wash.,  last  week.  He  is  survived  by 
two  brothers,  A.  M.  Huggard,  of  Gold- 
field,  Nev.,  and  Edward  Huggard,  of 
Wexford,  Ireland. 

Lester  Gray  French,  of  White  Plains, 
N.  Y.,  assistant  secretary  of  the 
American  Society  of  Mechanical  Engi- 
neers and  the  editor  and  manager  of 
Mechanical  Engineering,  died  at  the 
French  Hospital,  New  York  City,  on 
April  19,  after  an  operation.  Mr. 
French  was  a  native  of  Keene,  N.  H., 
and  was  graduated  in  1891  by  the  Mas- 
sachusetts Institute  of  Technology.  Six 
year  later  he  became  editor-in-chief  of 
MucMncry,  and  in  1908  assumed  his 
last  editorial  position.  He  was  among 
the  earliest  American  writers  on  the 
steam  turbine. 

Edwin  Jacobs  died  at  Morenci,  Ariz., 
on  April  9,  1921,  at  the  age  of  sixty- 
eight.  He  was  a  native  of  Australia, 
but  had  been  in  America  for  many 
years,  and  at  the  time  of  his  death  was 
employed  in  the  stores  accounting  divi- 
sion at  No.  6  concentrator  of  the  Ari- 
zona Copper  Co.,  Ltd.,  at  Morenci.  Mr. 
Jacobs  was  for  several  years  editor  of 
the  Britit:li  Columbia  Mining  Record, 
and  was  at  one  time  secretary  of  the 
western  branch  of  what  was  then  the 
Canadian  Mining  Institute.  During 
the  years  he  lived  in  Australia  he  was 
engaged  in  the  newspaper  business,  and 
also  in  liaiil^ing  and  accounting.  In 
British  Cohiiiibia  Mr.  Jacobs  had  held 
various  positions  of  trust  and  respon- 
sibility, and  for  a  number  of  years 
was  a  correspondent  of  the  Engineer- 
ing and  Mining  .lonrnal  for  that  prov- 
ince. 

George  Frederick  Wright,  geologist, 
educator,  and  thoist,  died  at  Oberlin, 
Ohio,  on  .'\|iri!  20,  in  his  eighty-third 
year.  Professor  Wright  was  born  in 
Whitehall,  N.  Y.,  but  early  moved  with 
his  parents  and  other  emigrants  to 
what  was  tlnti  <alle<l  the  Northwest- 
ern Reserve,  where  they  settled  per- 
manently. He  wa.s  graduated  by  Ober- 
lin College  in  1859,  and  by  Oberlin 
Theological  Seminary  in  1862.  As  an 
avocation,  Professor  Wright  studied 
the  geology  of  the  glacial  period  so 
well  illust.ratcd  in  Ohio.  His  writings 
on  Ibis  subject,  notably  '"Pile  Ice  Age 
in  North  America"  and  "Man  an<l  the 
(ilacial  Period,"  were  among  the  au- 
thorities of  their  day,  lie  served  i\»  an 
MHHiHlant.  geologist  on  the  stalT  of  the 
U.  S.  (;eol<igi(  111  .Survey  under  Powell 
from  IKH.l  to  IK!I2,  and  on  tlie  Pennsyl- 
vania State  Geological  Survi-y  during 
1KH1-H2. 
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Leading  Events 


Tax  Levies  by  Minnesota  Cities 
and  Villages  Limited 

Legislature's   Action    Follows    Recent 

Defeat    of   Bill    Providing   Tax 

on  Iron  Ore  Royalties 

Taxing  of  iron-ore  lands  or  profit? 
accruing  from  them  in  Minnesota  has 
received  more  than  its  share  of  at- 
tention at  the  present  session  of  the 
State  Legislature.  As  stated  in  the 
last  issue  the  Occupational  Tax  Bill 
has  become  a  law.  On  April  18  a  bill  to 
place  a  5  per  cent  tax  of  royalties  from 
iron  oi'e  was  defeated  in  the  Senate  by 
a  vote  of  34  to  28.  On  the  same  date 
a  bill  to  put  a  per-capita  limitation  on 
tax  levies  in  Minnesota  cities  and  vil- 
lages was  passed  in  the  House  by  a 
vote  of  80  to  44.  On  its  introduction 
in  the  Senate,  several  days  later,  it 
passed  by  a  vote  of  42  to  17,  and  it  is 
assured  that  the  Governor  will  sign  it. 

The  per-capita  law  will  have  a  direct 
and  vital  bearing  on  the  iron-ore  com- 
panies in  the  state,  as  it  limits  the 
amount  of  taxation  that  can  be  col- 
lected by  each  separate  city  or  village. 
The  bill  as  finally  passed  allows  $100 
per  capita  for  local  purposes  and  $60 
per  capita  for  school  purposes.  These 
figures  are  in  contrast  to  average  fig- 
ures from  seventy-seven  cities  and  vil- 
lages, of  $19.20  for  local  purposes  and 
$12.69  for  school  purposes.  As  an  ex- 
ample of  how  the  limitation  will  work, 
the  case  of  a  small  village  might  be 
cited  where  a  sum  of  $557  per  capita 
was  expended  last  year. 


American  Dredging  Company 
Gets  Mexican  Concession 

Covers  Nineteen-Year  Period — Dredges 

Must  Be  Installed  Within  Nine 

Years 

The  American  Gold  Dredging  Co.  has 
secured  from  the  Mexican  government, 
through  President  Obregon,  an  explora- 
tion and  exploitation  concession  giving 
the  right  to  develop  gold-placer  de- 
posits on  the  west  coast  of  Mexico. 
The  concession  was  secured  by  Ralph 
L.  van  der  Naillen,  and  covers  placer 
ground  on  the  Yaqui,  Fuerte,  Mayo,  and 
the  Sinaloa  rivers  in  the  States  of 
Sinaloa  and  Sonora.  The  concession  is 
for  a  period  of  nineteen  years.  Three 
months  are  allowed  for  preliminary 
prospecting,  one  year  is  allowed  in 
which  fo  begin  drilling,  and  four  years 
are  allowed  to  complete  prospecting  by 
drilling.  The  concession  allows  nine 
years  to  complete  installation  of 
dredges.  Two  parties  for  reconnais- 
sance work  have  been  organized  and 
sent  to  Mexico.  Placer  operations  in 
the  region  covered  by  the  concession 
have   been    of   a   primitive   nature. 


WEEKLY  RESUME 
The  strike  situation  at  Tonopah 
(tnd  Divide  is  unchanged  from  last 
iprrk.  A  discovery  of  placer  gold  in 
llic  Johnnie  district,  four  miles  from 
thr  old  Johnnie  mine,  has  created 
luiicli  excitement  locally.  It  is  re- 
portrd  from  San  Francisco  that  the 
American  Gold  Dredging  Co.  has  se- 
cured a  nineteen-year  concession 
from  the  Mexican  government  cover- 
ing gold  placer  ground  in  Sinaloa 
iind  Sonora.  At  Salt  Lake  City  it  is 
reported  that  the  Silver  King  Coali- 
tion has  let  a  contract  for  a  new 
sUel  mill  building  to  replace  the  one 
nirntly  lost  by  fire.  At  Denver  the 
i;<ulii,m  Company  of  America  has 
iih.torbrd  the  Camotite  Products  Co. 
of  Boulder,  Bulkeley  Wells  being 
president  of  the  new  consolidation.  At 
Butte  the  Butte  d  Superior  has  cut 
rniiprr  ore  in  the  2,050  level  of  the 
i:in<k  Rock  (zinc)  mine.  In  Louisiana 
III'  Cnion  Sulphur  Co., in  compromis- 
ing its  suit,  has  paid  back  taxes  with 
interest  amounting  in  all  to  t7ST,S0~  to 
Calcasieu  Parish  and  the  state.  In 
Minnesota  a  bill  providing  a  5J  per 
11  lit  tiix  on  iron  ore  royalties  was  de- 
fiiitid  on  April  IS,  since  when  a  bill 
has  been  passed  limiting  the  per-cap- 
ita tax  that  may  be  levied  by  cities 
mid  villages  in  the  state.  In  the  Birm- 
intihnm  district  of  Alabama,  iron  ore 
liKidnetion  is  at  the  lowest  ebb  in 
iirin-.i.  Calumet  <C  Arizona  has  sus- 
II'  lid'  d  copper  production.  New  Cor- 
II'  liii  has  curtailed  to  1^00,000  lb.  of 
iiipv'-r  per   month. 

In  Washington  bills  have  been  in- 
troduced proposing  that  a  Division 
(if  Mines  and  Geology  be  created  and 
that  the  annual  assessment  work  on 
mining  claims  be  suspended  for  the 
».Y,,s  1921  and  1922.  The  mining  com- 
iiiitt'i-s  of  both  House  and  Senate 
'lie  iindy.  It  is  urged  that  the  need 
for  aiding  development  of  Alaska  is 
imperative  to  provide  tonnage  for 
the  new   Government  railroad. 


To  Open  Salt  Mine  in  Texas 
at  Raymondville 

A  salt  mine  will  be  opened  on  the 
King  estate,  west  of  Raymondville,  in 
Cameron  County,  Texas.  The  salt  de- 
posit here  covers  many  acres  and  is 
covered  by  only  a  light  overburden  of 
sand.  The  salt  has  been  used  locally 
for  cattle  for  many  years,  but  no 
attempt  has  been  made  before  to  mar- 
ket it.  The  salt  forms  the  core  of  a 
coastal  salt-dome  formation. 


Copper  Companies  Move  Offices 

Ofl!ices  of  the  Inspiration  Consoli- 
dated Copper  Co.,  Greene  Cananea  Cop- 
per Co.,  Zonia  Copper  Co.  and  the  Ari- 
zona Oil  Co.  will  be  situated  at  25 
Broadway  (Cunard  Building),  New 
York,  on  and  after  May  1,  1921. 


Radium  Co.  of  Colorado  Absorbs 
Carnotite  Products  Co. 

Bulkeley    Wells    Heads    Consolidation — 

Plants  at  Boulder  and  Denver 

Will   Both  Be  Operated 

A  merger  has  been  effected  whereby 
the  Carnotite  Products  Co.,  of  Boulder, 
has  been  consolidated  with  the  Radium 
Co.  of  Colorado,  Ltd.,  whose  plant  and 
offices  are  situated  at  Denver.  Opera- 
tions will  be  continued  under  the  name 
of  the  latter,  as  it  has  well-established 
trade  relations  with  domestic  as  well 
as  foreign  radium  markets.  The  offi- 
cers of  the  new  company  are:  Bulke- 
ley Wells,  president,  and  Warren  F. 
Bleeker,  vice-president,  who,  with  K. 
L.  Kithil,  W.  H.  Schlesinger,  R.  W. 
Thorne,  L.  C.  Schultz,  H.  C.  Morgan, 
and  A.  H.  Bunker,  foi-m  the  directorate. 

By  virtue  of  the  consolidation  the 
new  company  will  rank  as  one  of  the 
largest  producer  of  ores  and  radium 
products  in  the  world.  In  addition  to 
the  production  of  radium  the  new  cor- 
poration will  manufacture  ferro-alloys 
of  vanadium,  uranium,  tungsten,  and 
molybdenum,  and  its  research  labora- 
tories will  be  constantly  employed  in 
the  development  of  new  rare-metal 
products.  Operations,  for  a  time  at 
least,  will  be  continued  at  both  the 
Boulder  and  the  Denver  plants.  The 
consolidated  company  is  a  large  holder 
of  vanadium  and  carnotite  properties 
in  western  Colorado  and  eastern  Utah. 

The  main  ofl^ces  of  the  Colorado 
Radium  Co.  are  in  Denver.  The  two 
upper  floors  of  the  plant  contain  com- 
pletely equipped  and  modem  labora- 
tories for  the  manufacture  of  radium 
salts,  and  for  all  manner  of  research 
work  in  connection  therewith.  A  test- 
ing laboratory  equipped  to  make  com- 
plete concentration  tests,  including  fire 
and  wet  analysis,  on  practically  any 
ore  has  been  installed  in  the  base- 
ment. The  general  offices  are  on  the 
first  floor.  The  main  mine  office  of 
the  company  is  at  Naturita,  Col.,  and 
sales  oflices  are  maintained  in  Chicago, 
New  Y'ork,   London,  and   Paris. 

Although  the  greater  part  of  the 
radium  supply  of  the  world  is  produced 
from  Colorado  ores  the  demand  for 
radium  is  not  by  any  means  confined 
to  the  United  States,  as  shipments  of 
the  element  are  made  from  Denver  to 
Central  America,  South  America,  and 
all  parts  of  Europe. 

The  Radium  Company  of  Colorado, 
Inc.,  has  been  operating  in  Colorado 
for  six  years  and  has  enjoyed  a  con- 
tinuous and  rapid  growth.  In  taking 
over  the  Carnotite  Products  Co.  it  now 
becomes  the  largest  manufacturer  of 
radium  salts  in  Colorado,  if  not  in  the 
world.  The  company  employs  more 
than    300    men    and    has    a    combined 
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monthly  payroll  of  more  than  $6a,000. 
Several  other  radium  companies  are 
operating  in  the  Colorado  carnotite 
fields,  and  as  there  is  a  vast  acreage 
of  undeveloped  carnotite  territory  the 
radium  industry  promises  to  hereafter 
figure  largely  in  the  mineral  output  of 
the  state. 


Southwestern  Engineers  Meet 
in  Phoenix 

L.    M.    Lawson,    of    El    Paso,    Elected 

President  of   Southwest  District 

of  A.  A.  E. 

The  second  annual  convention  of  the 
Southwest  District  of  the  American  As- 
sociation of  Engineers  was  held  in 
Phoenix,  Ariz.,  April  15  and  16.  The 
program  consisted  of  business  meet- 
in  o-s    a   banquet,   and    a    smoker.     The 


Tonopah  and  Divide  Strike 

Situation  Unchanged 

Many  Employees  Would  Have  Accepted 

50-Cent  Cut,  It  Is  Reported;  75- 

Cent  Reduction  Thought 

Too  Much 

The  strike  situation  at  Tonopah  and 
Divide  is  unchanged.  The  only  com- 
panies operating  normally  in  the  Tono- 
pah district  are  the  West  End,  Halifax, 
and  Cash  Boy.  In  Divide  several  small 
companies  have  resumed  operations 
paying  the  old  wage  scale  or  contract- 
ing. Neither  side  appears  to  be  seeking 
a  settlement. 

The  sentiment  among  some  of  the 
workmen  is  that  a  50c.  reduction  would 
have  been  acceptable  to  a  majority  of 
the  employees,  and  in  fact  has  been  ex- 
pected since  Feb.  8,  the  date  of  expira- 
tion   of    the    last    agreement    between 


Chestatee   Company   Reorganized 
As  Piedmont  Corporation 
New  Owners  Talk  of  Building  Sul- 
phuric Acid  Plant 

It  is  reported  that  the  property  of  the 
Chestatee  Pyrite  &  Chemical  Corpora- 
tion, at  Chestatee,  Ga.,  has  been  reor- 
ganized under  the  name  of  the  Pied- 
mont Corporation.  No  bonds  have  been 
issued.  It  is  planned  to  build  a 
sulphuric  acid  plant  at  the  mine,  with  a 
capacity  of  100,000  tons  of  acid  per 
year;  also  a  stone-crushing  plant  of 
1,000  tons  daily  capacity,  for  supplying 
stone  to  the  state  highway.  It  is  said 
that  the  Piedmont  Corporation  has  pur- 
chased the  property  outright. 


papers    presented    were:     "The    Engi- 
neer,   Past,    Present,    and    Futare,"    by     ^-^^    objection   appears   to   be   over   the 


?"     operators   and  employees.     The  princi 

,,      ,    o.  .     ^  n         Z    pal    objection   appears   to   be   over   th( 

Dean  R.  W.  Goddard,  State  College  ot     ^^^^^    ^^^     ^^^    ^^^^.    ^^^    manner    in 
New  Mexico;  "Some  Comments  on  the     ^^^^^^  ^-^^   reduction   was    announced 
Arizona   Engineers    Registration    Bill, 
by  Dean  G.  M.  Butler,  president  of  the 
Southwest  District,   A.   A    ^  •   "t--^;-' 


Silver  King  Coalition  Contracts 

for  New  Steel  Mill  Building 

Will    Replace    One    Lost    by    Fire— To 

Pay   15c.  Dividend   From   Money 

Saved  for  Possible  Damages 

A  contract  for  the  erection  of  a  steel 


by  simply  posting  notices  only  five  days  mill  building  for  the  Silver  King  Coal 
in  advance,  with  no  opportunity  for  con-  tion  Mines  Co.,  at  Park  City,  Utah,  to 
ference  between  operators  and  men.  take  the  place  of  that  recently  de- 
Comparing  the  wages  in  this  district  stroyed  by  fire,  has  been  awarded  to 
with  those  in  other  districts  would  lead  James  Burk  &  Co.,  of  Salt  Lake  City, 
one  to  the  conclusion  that  the  reduc-  The  cost  is  to  be  between  $45,000  and 
tion  is  likely  to  be  sustained.  $50,000,  and  work  will  be  started  upon 
Up  to  April  16  all  mines  and  mills  the  arrival  of  the  maternal,  which  is 
in  the  districts  were  operating  to  capac-  expected  in  Mbout  forty  days.  The  mill 
ity,  development  and  production  being  building  is  to  have  a  length  of  300  ft. 
normal,  with  no  new  discoveries  of  im-  along  the  slope  of  the  hill;  the  upper 

-,  —  portance    reported.      West    End   profits  half,  which  will  house  the  crusher  plant, 

The   following   officers   were   elected:     ^^^   March   are   reported   as   $56,839.67,  will  be  40  ft.  wide,  and  the  lower  half 

L.  M.  Lawson,  El  Paso,  president;  Dean     ^^.^^  5  g24  ^^^g  ^f  ^^^^  g^d  mine  ore  80  ft. 

R.  W.  Goddard,  A.  and  M.  College,  ^^^  ^gj  ^^^^^  ^j  j-^^^  Butler  lease  ore.  A  separate  building  is  to  be  erected 
New  Mexico,  first  vice-president;  L.  B.  rj,^^  ^j^,;^  ^^  ^^^  engineer  represent-  at  the  lower  end  of  the  mill  for  the 
Hitchcock,  city  engineer  of  Phoenix,  -^^^  eastern  controlling  interests  in  the  boiler  plant  and  the  concentrates  de- 
second  vice-president;  E.  P.  Rankin,  Jr.,  gu^keye  Belmont  mine  in  Tonopah  has  watering  equipment.  This  will  be  125 
El  Paso,  third  vice-president;   Dean_  D.     ^j^^^  ^^^  ^^  rumors  that  this  property  x   18  ft.     There   will   be   two   ore   bins 

is  to  be  reopened  in  the  near  future. 
The  property  is  advantageously  sit- 
uated, adjoining  the  Belmont,  Rescue, 
and  Halifax  mines.  Development  to 
date  consists  of  a  1,200-ft.  vertical 
shaft,  with  about  3,000  ft.  of  laterals 
on  the  900  and  1,200  levels. 


E.;  "Initial 
Wear  and  Adjustment,"  by  W.  0. 
Witherspoon,  of  Bisbee;  "Accomplish- 
ment and  Plans  of  A.  A.  E.,"  by  C.  E. 
Drayer,  National  Secretary,  A.  A.  E., 
Chicago;  "Public  Service  the  A.  A.  E. 
Can  and  Should  Render,"  by  C.  J. 
Rofelty,  Globe,  and  "Irrigation  Develop- 
ment in  the  Southwest,"  by  L.  M.  Law- 
son,  El  Paso. 


S.  Robbins,  A.  and  M.  College,  New 
Mexico,  treasurer.  Other  directors 
elected  were:  J.  C.  Gilbert,  of  Globe; 
H.  F.  Robinson,  of  New  Mexico,  and 
C.  W.  Bagley,  of  Texas. 


Attempt  To  Secure  Control  of 
Hecla  Company  Fails 

Unusual  interest  attached  to  the  an- 
nual meeting  of  the  Hecla  mining  com- 
pany, owner  of  the  famous  lead-silver 
mine  in  the  Ca-ur  d'Alene  district, 
whifh  warf  held  in  Spokane^  on  April  12, 
due  to  the  fad  that  it  was  known  that 


Cut  Pay  of  Workers  on  Ore  Docks 
On  Lake  Superior 

A  meeting  of  representatives  of  the 
International     Longshoremen's     Union 
and  the  railroad  companies  owning  ore 
docks  on   Lake   Superior   was   held   re- 
an  attempt  would   be   made   to  control     cently  at  Ashland,  Wis.,  and  the  wage 
the  meeting  in  the  interest  of  the  Days     Hcale  for  1921   adjusted.     The  men  ac- 


and  elect  K.  R.  Day,  manager  of  the 
HircuIcH,  president.  It  appears  that 
Mrs.  Sarah  E.  Smith,  of  Chicago, 
widow  of  the  late  James  R.  Smith,  who 
wan  pfHidcnt  of  Hecla  at  the  time  of 
hiH  death,  joined  with  Mr.  Day  in  an 
effort  U)  get  control.  Although  a  great 
effort  WHM  mndf  to  Ht-cun-  proxies,  when 
the  nhow-down  rnme  it  was  dJHcloHcd 
that  the  combination  controlled  only 
160,000  Vf.U-H  out  of  a  toUil  of  1,000,- 
000.  Of  thin  number  MrB.  Smith,  who 
IK  the  liirgcHt  individual  htockholder  In 
the  company,  owned  il.'t.OOO  HhiirrH  and 
Mr.  Day  20,000,  lonving  only  47,000 
vot<'s  an  the  net  rcHult  of  the  campaign 
for  proxies.  The  old  board  of  direc- 
torH  WBH   re-elected. 


cepted  a  re<luction  in  rate  of  pay  under 
formal  jirolest,  which  will  be  carried 
up  to  the  wage  board  for  a  final  deci- 
sion. If  the  wage  board  decides  that 
thi'  reduction  was  unwarranteil  the 
workers  will  get  the  rate  as  fixed  by 
the  board.  The  new  scale  call.K  for 
551c.  an  hour  for  both  the  ilay  and 
night  shifts.  Last  year's  rate  was  55c. 
for  day  liibor  and  00c.  for  night  work. 
The  olTice  force  will  accept  a  i-eduction 
of  10  jjcr  cent  in  pay.  The  meeting 
was  harmoniouH,  and  it  is  imt  beliovod 
that  lh<'re  will  be  any  labor  troubles  on 
the  docks  this  year.  The  carriers  rep- 
resented at  the  meeting  were:  ('hicago 
NorlhweMlern,  Hoc  Line,  Lake  Superior 
&  Ishpemlng,  and  C.  M.  &  St.  P. 


at  the  upper  end  of  a  combined  capac- 
ity of  3,000  to  4,000  tons;  the  larger 
one,  100  ft.  long  x  20  ft.  wide  x  20  ft. 
high,  will  hold  the  coarse  ore,  and  a 
smaller  one,  40  ft.  long  x  20  ft.  wide 
x  20  ft.  high,  will  be  used  for  the 
crushed  ore.  There  are  said  to  be 
excellent  opportunities  for  obtaining 
slightly  used  mill  machinery  suitable 
for  the  new  plant,  and  these  will  be 
investigated  while  the  mill  building  is 
in  process  of  construction.  It  is 
thought  that  it  will  be  possible  to  build 
the  mill  at  a  considerably  lower  cost 
than  could  have  been  done  a  year  ago. 
Concentration  and  flotation  will  be  used. 
The  company  will  pay  a  dividend  of 
15c.  a  share,  or  $182,415,  on  May  1 
from  money  accumulated  to  meet  tlie 
possible  contingency  of  losing  in  the 
litigation  willi  the  adjoining  Conkling 
Mining  C"<i.  and  having  to  pay  damages. 
The  Coalition  won  the  suit. 


Union  Sniphnr  Co.  Pays 
Mack  Taxes 

The  Union  Sulpluir  Co.,  operating  at 
Sulphur  Calca.sieu  Parish,  La.,  has  paid 
back  taxeH  and  interest  due  amounting 
to  $78.1,.'107.  Of  this  amount  the  parish 
will  receive  $r.;i'2,2l2  and  the  state  the 
remainder.  This  does  not  include  $:16,- 
000  in  fe.K  due  the  ntlonieys  of  the 
parish. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


McFadden  Gold  Bonus  Bill 
Revised 

Period    Reduced    From    Five    to    Three 

Years — Exporters   of   Articles 

Containing  Gold  Exempt 

In  a  revised  gold  bonus  bill,  Repre- 
sentative McFadden,  the  chairman  of 
the  House  Banking  and  Currency  Com-' 
mittee,  reduced  the  period  covered  from 
five  to  three  years.  The  Secretary  of 
the  Treasury  is  empowered  to  termi- 
nate the  act  at  any  time  on  three  months' 
notice  in  the  event  economic  conditions 
return  to  normal.  Exporters  of  ar- 
ticles containing  gold  are  exempt  from 
the  premium  of  50c.  per  pennyweight. 

"The  bill  provides  revenue,"  said  Mr. 
McFadden,  '"from  an  excise  of  50c.  per 
pennyweight  of  fine  gold  contained  in 
manufactured  articles,  to  be  collected 
at  the  time  of  sale,  and  for  a  premium 
of  50c.  per  penny\veight  to  be  paid  to 
the  producers  of  newly  mined  gold  in 
the  United  States  and  its  possessions. 
The  Government  is  fully  protected 
under  the  provisions  of  the  bill  from 
the  presentation  of  other  than  newly 
mined  gold  to  receive  the  premium. 
The  bill  differs  from  H.R.  13,201  intro- 
duced by  me  in  the  last  Congress,  in 
that  the  period  has  been  lessened  from 
five  to  three  years,  and  that  the  Secre- 
tary of  the  Treasury  is  granted  full 
authority  to  terminate  entirely  the  pro- 
visions of  the  act  on  three  months' 
notice  in  the  event  of  a  return  to 
normal  economic  conditions  prior  to  the 
expiration  of  the  same.  Exporters  of 
articles  containing  gold  have  been  ex- 
empted, as  they  were  from  the  pay- 
ment of  the  luxury  tax,  in  order  not 
to  interfere  with  foreign  competition. 
Revenue  will  be  derived  on  all  gold 
articles  of  foreign  manufacture  sold  in 
this  country." 

In  reviewing  the  history  of  this  leg- 
islation Mr.  McFadden  stated: 

"Extensive  hearings  were  conducted 
in  the  last  Congress  on  this  bill,  and  it 
was  reported  favorably  by  the  sub- 
committee of  the  Ways  and  Means 
Committee  before  adjournment.  In- 
creases in  freight  and  power  rates 
have  more  than  offset  any  declines  in 
wages  and  materials  consumed  in  gold 
mining.  Because  of  the  emergency  con- 
fronting the  gold  mining  industry,  the 
enactment  of  this  bill  should  be  expe- 
dited." 


Division  of  Mines  and  Geology 
Again  Proposed 

Senator  Pittman,  of  Nevada,  has  re- 
introduced the  bill  proposed  at  the  last 
Congress  by  Senator  Henderson,  which 
provides  for  the  creation  of  a  division 
of  mines  and  geology  in  the  Depart- 
ment of  the  Interior.  The  idea  is  to 
fuse  into  one  super-bureau,  to  be  known 
as  a  division  of  the  department,  all  of 
the  activities  now  centering  in  the  Geo- 
logical Survey  and  the  Bureau  of 
Mines. 


Suspension  of  Assessment  Work 

Proposed  for  1921,  1922 

New  .Mexico  Senator   Introduces  Bill — 

Chance  of  Passage  Held  To  Be  Poor 

Senator  Holm  O.  Bursum,  the  new 
Senator  from  New  Mexico,  has  intro- 
duced a  resolution  providing  for  the 
suspension  of  annual  assessment  work 
on  mining  claims  during  the  calendar 
years  of  1921  and  1922. 

When  the  time  for  completing  the 
1920  assessment  work  was  extended 
until  July,  1921,  it  was  predicted  that 
an  effort  would  be  made  to  enact  legis- 
lation to  cancel  entirely  the  obligation 
of  that  and  subsequent  years.  It  is 
evident  that  the  prediction  will  be  ful- 
filled, as  Senator  Bursum  intends  to 
push  his  bill,  in  which  action  he  will 
have  the  support  of  a  number  of  mem- 
bers of  the  Senate  and  of  the  House  of 
Representatives.  The  chance  for  the 
success  of  the  measure  is  not  regarded 
as  particularly  good. 


War  Mineral  Awards 

Awards  totaling  $47,901.77  were 
recommended  by  the  War  Minerals  Re- 
lief Commission  during  the  week  ended 
April  9.  The  Blue  Mountain  Chrome 
Co.  was  awarded  $16,296.43.  This  is 
51  per  cent  of  the  amount  claimed.  In 
the  chrome  claim  of  the  Bellefonte 
Lime  &  Stone  Co.,  an  award  of  $20,- 
048.77  ,was  recommended.  This  was  47 
per  cent  of  the  amount  claimed.  Addi- 
tional evidence  made  possible  awards  in 
the  following  cases:  E.  A.  Garrison, 
$470.25;  Powderhorn  Mines  Co.,  $1.- 
498.64;  I.  Lanski  &  Son,  $7,440.44.  A 
further  award  of  $272.74  was  made  in 
the  claim  of  William  A.  Blanton,  who 
previously  had  received  an  award  of 
$400.  An  additional  award  of  $1,- 
874.50  was  made  to  the  Morgan-Leit- 
cher  Co.  A  previous  award  of 
$5,060.35  to  the  Morgan-Leitcher  Co. 
had  been  made. 


Recovery  of  Vanadium  Oxide 

Object  of  Study  Proposed 

for  Government 

Research  looking  to  the  recovery  of 
vanadium  oxide  (VsOi)  from  Western 
phosphates  and  from  coal,  hydrocarbon 
shales,  and  natural  asphalts  has  been 
suggested  as  a  proper  activity  for  the 
Federal  Government.  This  material, 
which  is  used  in  such  great  quantities 
in  the  making  of  steel,  occurs  exten- 
sively in  the  United  States.  It  is  be- 
lieved that  its  economical  recovery  pre- 
sents no  obstacle  greater  than  many 
that  have  been  surmounted  by  Ameri- 
can scientists.  Vanadium  oxide  occurs 
in  the  ashes  of  many  coals.  In  certain 
coals,  it  is  stated,  it  forms  as  high  as 
38  per  cent  of  the  ash. 


Mining  Committees  of  House 

And  Senate  Ready 

Nearly  All  New  Members  of  Former 

Familiar  With  Mining  Conditions 

After  some  delay  in  organization,  the 
committees  of  the  Senate  and  of  the 
House  of  Representatives  are  now 
ready  to  function.  The  majority  mem- 
bers of  the  Committee  on  Mines  and 
Mining  of  the  Senate  are  as  follows-. 
Poindexter,  Washington  (chairman)  ; 
Sutherland,  West  Virginia;  Newberry, 
Michigan;  Oddie,  Nevada;  Nicholson, 
Colorado,  and  Norbeck,  South  Dakota. 
The  minority  members  are  Walsh,  Mon- 
tana; Ashurst,  Arizona,  and  Pittman, 
Nevada. 

The  majority  members  of  the  House 
Committee  on  Mines  and  Mining  are: 
Rhodes,  Missouri  (chairman)  ;  Echols, 
West  Virginia;  Robsion,  Kentucky; 
Brooks,  Illinois:  Luhring,  Indiana; 
Connell,  Pennsylvania;  Arentz,  Ne- 
vada; Williamson,  South  Dakota;  Col- 
ton,  Utah,  and  Sutherland,  Alaska. 
The  minority  members  of  the  commit- 
tee are:  Wingo,  Arkansas;  Rainey, 
Alabama;  Favrot,  Louisiana;  Swank, 
Oklahoma,  and  Meyer  London,  of  New 
York. 

The  personnel  of  each  of  the  com- 
mittees has  been  changed  decidedly. 
Senators  Poindexter,  Sutherland,  New- 
berry, Walsh,  and  Ashurst  saw  service 
on  the  Senate  committee  at  the  last 
session.  The  additions  to  the  commit- 
tee, however,  are  all  men  with  an  in- 
timate knowledge  of  the  mining  indus- 
try. 

The  only  members  of  the  new  House 
committee  who  saw  service  during  the 
last  Congress  are  Rhodes,  Echols,  Rob- 
sion, Brooks,  Luhring,  and  Wingo. 
Nearly  all  the  new  members  bring  to 
it  an  intimate  knowledge  of  the  mining 
industry.  Nevada,  South  Dakota,  Utah, 
Alaska,  and  Pennsylvania,  political  sub- 
divisions in  which  mining  is  an  impor- 
tant industry,  now  have  representation 
on  the  committee.  Alabama,  with  its 
important  coal,  iron,  and  graphife  in- 
dustries, is  represented;  also  Louisiana, 
with  its  sulphur,  salt,  and  other  non- 
metallic  mineral  industries.  The  petro- 
leum industry  is  recognized  by  the 
appointment  to  the  committee  of 
Swank,  of  Oklahoma. 


Government's  Silver  Purchases 

Purchases  of  silver  under  the  Pitt- 
man Act  during  the  week  ended  April 
23  totaled  1,040,651  fine  ounces.  This 
brings  the  total  pui'chases  under  the 
Pittman  law  to  48,922,107  fine  ounces. 


Sale  of  25,550  tons  of  steel  billets  is 
to  be  undertaken  by  the  War  Depart- 
ment. Bids  were  received  until  10  a.m. 
April  29. 
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Need  for  Aiding  Alaska  Urgent, 
Says  Senator  New 

Must    Abandon    Conservation    Policy, 

Says   Willis — Tonnage  Needed 

for  Government  Railroad 

That  something  immediate  and  cer- 
tain to  be  effective  must  be  done  to 
stimulate  the  development  of  Alaska  is 
the  opinion  of  Senator  Harry  S.  New, 
of  Indiana,  the  chairman  of  the  Com- 
mittee on  Territories.  Several  mem- 
bers of  the  committee  expect  to  make  a 
trip  to  Alaska  this  summer,  if  business 
before  the  Senate  will  permit,  so  as  to 
bring  back  a  report  from  the  legisla- 
tors' standpoint  as  to  what  the  terri- 
tory needs  to  stimulate  its  development. 

Senator  New  says  that  no  new  coun- 
try can  be  developed  rapidly  in  the 
face  of  numerous  restrictions.  In 
Alaska,  where  there  are  unusual  ob- 
stacles as  compared  with  more  favor- 
ably situated  areas.  Senator.  New  is 
convinced  that  unusual  opportunities 
must  be  offered  to  those  who  pioneer 
the  country.  He  says  that  it  is  ob- 
vious that  they  will  not  endure  the 
hardships  and  the  risks  when  they  know 
in  advance  that  their  chances  are  no 
better  than  in  the  settled  communities. 


Senator  Willis,  of  Ohio,  another 
member  of  the  committee,  declares  that 
we  must  abandon  the  conservation 
policy  which  permits  the  resources  of 
Alaska  to  be  looked  at,  but  does  not 
allow  the  prospective  developer  to  go 
much  further.  He  wants  to  see  the  coal, 
metal,  and  water-power  resources  of 
Alaska  turned  loose,  so  that  the  terri- 
tory may  thrive.  Restrictions  which 
may  be  entirely  reasonable  and  proper 
in  the  United  States  itself  are  not 
necessarily  best  for  Alaska,  he  de- 
clares. 

That  Alaska  is  giving  the  Administra- 
tion some  concern  may  be  judged  from 
the  fact  that  the  President  himself  is 
so  anxious  to  make  a  trip  to  that  ter- 
ritory. Mr.  Harding,  during  his  service 
in  the  Senate,  was  an  active  member  of 
the  Committee  on  Territories,  and  is 
fully  conversant  with  Alaska's  prob- 
lems. With  the  Alaska  Railroad  near- 
ing  completion,  it  is  recognized  that  it 
is  the  duty  of  the  Federal  Government, 
as  its  owner,  to  do  all  in  its  power  to 
stimulate  Alaskan  enterprises,  so  that 
the  operation  of  the  railroad  will  not  be 
a  heavy  item  of  expense.  Had  a  pri- 
vate corporation  undertaken  the  con- 
struction of  this  railroad,  it  is  pointed 


out  that  a  considerable  percentage  of 
the  capital  would  have  been  employed 
for  tonnage-getting  purposes  from  the 
initiation  of  the  project.  For  the  last 
year  there  has  been  much  talk  of  spe- 
cial activities  looking  to  the  securing  of 
tonnage  for  the  railroad,  but  no  sys- 
tematized effort  has  as  yet  been  under- 
taken. 

The  U.  S.  Geological  Survey  is  of 
the  opinion  that  the  most  potent  in- 
fluence to  draw  capital  to  Alaska  would 
be  the  establishment  of  the  fact  that 
it  has  formations  favorable  to  the  oc- 
currence of  oil.  For  that  reason,  the 
emphasis  of  the  Survey's  work  there 
this  summer  will  be  placed  on  oil  geol- 
'ogy. 

The  principal  work  will  be  done 
on  the  west  shore  of  Cook  Inlet  and  in 
the  Cold  Bay  region.  Geological  re- 
search in  the  metalliferous  areas  will 
not  be  discontinued,  however.  Practi- 
cally all  of  the  work  will  be  done  in 
territory  tributary  to  the  railroad.  The 
regions  to  be  examined  geologically  in- 
clude the  Forty-mile  Tanana  section 
between  the  Tanana  River  and  the 
Canadian  boundary,  the  Koyukuk  gold 
placer  reuion,  and  the  silver  lodes  near 
Ruby. 


News  by  Mining  Districts 


CANADA 

O'Brien      Denied      Injunction      Against 
British  .America  Nickel  Corpora- 
tion— Hollinger    Running   at 
Full    Capacity 

Ontario 

Sudbury — The  application  by  M.  J. 
O'Brien  for  an  injunction  restraining 
the  British  America  Nickel  Corpora- 
tion from  carrying  into  effect  the  -pro- 
poHed  scheme  for  financial  reorganiza- 
tion has  been  dismissed  by  the  court 
at  Toronto.  Judge  Middleton,  in  pro- 
nouncing judgment,  stated  that  if  the 
corporation  carried  out  its  plans  it 
would  do  no  at  its  own  peril,  as  if  Mr. 
O'Brien,  as  a  minority  bondhohler,  sus- 
tained any  injury  as  a  result  of  such 
action  he  would  be  able  to  seek  redress 
in  the  courts. 

Porcupine  —  The  Hollinger  Consoli- 
dated is  working  at  full  capacity.  The 
last  battery  of  Htamps  went  into  oper- 
ation on  April  lU  and  the  plant  is 
treating  ri,:iOO  tonH  of  ore  every  twenty- 
four  hour.H,  ••midoying  approximaiily 
1,4.50  men   and   eighty-two   machines. 

The  Crown  Trust  (  ,,.,  of  Montreal, 
has  tnk<-n  up  $100,000  in  mortgiig.' 
bonili*  of  the  North  Crown,  which  hiis 
placed  the  rompiiny  in  fundn  for  the 
renumption  of  operations  about  May   1. 

The  Goldale  Mining  Co.,  which  re- 
cently took  over  the  Bewirk-Moremg 
tfroup  of  claims  on  the  east  side  of 
Pearl  Lake,  has  ii  xmnll  crew  of  nn-n 
nt  work. 


Port  Arthur  —  Active  preparations 
are  being  made  for  the  resumption  of 
work  at  the  old  Silver  Islet  mine.  A 
gang  of  men  are  at  work  repairing  the 
buildings  and  the  work  of  pumjling  out 
the  mine  will  be  begun  soon. 

Cobalt — A  temporary  headframe  has 
been  erected  at  the  Meyer's  shaft  of 
the  Nipissing  to  take  the  place  of  the 
one  destroyed  by  fire  and  will  be  ready 
for  use  in  a  day  or  two. 

Yukon  Territory 
DawHon — A  news  dispatch  from  Daw- 
son announces  that  a  rich  strike  of 
silver  ore  has  been  made  at  Keno  Hill, 
IfiO  miles  east  of  Dawson.  The  strike 
is  reported  to  have  been  made  in  the 
No.  9  tunnel  on  the  Rico  claim,  owned 
by  the  Yukon  Gold  Mining  Co.  The 
ore  is  high-grade  argentiferous  galena. 
The  company  has  2,500  tons  of  ore  at 
Mayo  ready  for  shipment  on  the  first 
steamcr.'i.  A  number  of  claims  in  the 
vicinity  have  been  oplioiicil   rciciitly. 

ALASKA 
Willow  Creek  (iold  Mine  IteHumeH 
Seattle — Milo  Kelly,  general  manager 
of  the  Willow  Creek-Alaska  Gold  Min 
ing  Co.,  who  has  bi'cn  si)en<ling  the 
winter  in  .Seattle  assembling  supplies 
and  making  plans  for  the  coming  sea- 
son, sailed  recently  to  begin  work  nt 
the  propi'rty.  Last  season  a  cyanide 
mill  was  built  and  the  company  in- 
ic-nds  to  enlarge  this  so  that  it  will 
have  u  capacity  of  HOC  tons.  I'ower 
[ilnnt  machinery  will  be  InHtalleil. 


ARIZONA 

United  Verde  Extension  May  Take 
Over  Jerome  Verde  Holdings 

Jerome — .lerome  is  nearly  at  a  stand- 
still, with  little  more  than  an  upkeep 
force  left  in  its  main  mines  and  with 
the  U.  V.  snicltei",  at  Clarkdale,  and  the 
Extension  smelter,  at  Clenvenceau, 
merely  cleaning  up  the  ore  bins.  The 
latter  has  a  large  quantity  of  ore  on 
hand,  but  will  operate  only  until  the 
reverheri'tory  roof  caves  in.  United 
Verde  will  retain  240  men  in  the  mine 
and  11)0  at  Clarkdale.  Extension  re- 
cently has  had  a  force  of  4.'>0  and  is 
expected  to  retain  not  over  100.  None 
but  married  men  are  being  retained, 
the  American  Legion  specifically  waiv- 
ing any  priorities  its  members  may 
have  ac(iuire(l  by  war  service. 

At  110  ft.  below  the  S20-ft.  tunnel 
level,  the  Shea  has  a  4-fl.  ore  shoot 
sampling  iflH  in  silv<'r  and  $1  gold, 
with  some  (Miiipcr. 

Stockholders  of  the  Jerome  Verde 
(^)pper  Co.  will  meet  in  Phoenix  IVIny  5 
to  pass  upon  an  offer  of  sale  of  the 
company's  property  to  the  Jerome 
Verde  lli'vclopincnl  Co.  to  be  a  sub- 
sidiary of  tlie  I'liili'd  Verde  Kxteiision 
Co.  The  Mew  corporation  is  to  be  or- 
ganized under  the  laws  of  New  Jersey, 
with  capital  stock  of  $1,500,000.  in 
50c.  shares.  It  is  proposed  to  buy  the 
properly  ami  assets  of  the  Jerome 
Verde  for  $120,000,  in  cash  or  for  ex- 
change for  till'  new  company's  slock  on 
the  basis  of   li-n   shares   for   one.     The 
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United  Verde  Extension  Co.  will  take 
an  option  to  purchase  628,078  shares 
of  the  new  stock  for  $454,039.  Jerome 
Verde  has  5,230,000  shares  outstand- 
ing. An  offer  of  $500,000  in  bonds  has 
failed  to  find  purchasers,  and  there  is 
now  outstanding:  a  mortgage  note  of 
$72,000,  given  to  pay  personal  injury 
judgments  of  $27,000  and  taxes  and 
running  expense.  Though  recent  re- 
ports as  to  operations  on  the  Columbia 
1,100  level  appear  encouraging,  most  of 
the  stockholders  favor  the  exchange. 
The  transaction  would  give  the  Exten- 
sion an  immensely  increased  acreage. 

Globe — The  International  Smelting 
Co.'s  works  at  Miami  are  cleaning  up 
for  total  suspension  of  operations,  and 
the  Old  Dominion  smelter  has  made  its 
last  bar.  The  Miami  concentrator  at 
Miami  is  still  being  operated,  the  only 
copper  mill  still  active  in  Arizona,  but 
there  is  speculation  whether  it  will  long 
continue  to  pile  concentrates.  Superior 
&  Boston  announced  a  cut  of  40  per 
cent  in  the  number  of  employees. 

It  is  hoped  locally  that  enough  silver 
ore  can  be  produced  to  warrant  opera- 
tion of  a  lead-silver  stack  in  the  El 
Paso  smelter,  where  such  smelting  was 
stopped  March  19  for  lack  of  ore.  io 
do  this  it  is  believed  freight  rates  will 
have  to  be  reduced  to  pre-war  figures. 
Prospecting  has  become  active  in  the 
McMillen,  Richmond  Basin,  upper  Mi- 
ami and  other  sections  that  were  silver 
producers  many  years  ago. 

A  serious  condition  of  drought  pre- 
vents better  development  of  much  Ari- 
ona  placer  ground  on  which  at  least 
wages  could  be  made  by  hundreds  of 
miners  now  idle.  A  brisk  demand  is 
noted  for  dry  washers. 

A  committee  of  residents  of  Gila 
County,  headed  by  the  county  engi- 
neer, Julius  Milton,  recently  waited  on 
Governor  Campbell,  ui'ging  employment 
on  state  roads  in  the  county  for  min- 
ers who  are  out  of  work  in  the  dis- 
trict. Greenlee  County  will  make  a 
similar  appeal  through  the  Clifton 
Chamber  of  Commerce  in  behalf  of 
those  out  of  work  in  the  Clifton- 
Morenci  districts. 

Ajo — Owing  to  the  difficulty  of  mar- 
keting securities,  there  is  no  prospect 
of  early  construction  of  the  railroad 
planned  from  Ajo  to  the  Gulf  of  Cali- 
fornia. The  projected  route  was  in- 
spected lately  by  officials  of  the  El 
Paso  &  Southwestern  system,  includ- 
ing Arthur  James,  Walter  Douglas,  and 
President  T.  M.  Schumacher,  escorted 
by  J.  C.  Greenway,  general  manager  of 
the  Calumet  &  Arizona  and  New  Cor- 
nelia mining  companies.  At  present  ac- 
tive efforts  are  being  made  to  develop 
water  along  the  100-mile  length  of  the 
proposed  road.  A  well  bored  several 
miles  from  the  sea  coast  was  found 
salty.  A  harbor  will  have  to  be  created 
at  the  terminus.  Rocky  Point,  with  the 
provision  of  at  least  one  1,500-ft.  break- 
water. As  indicated  by  the  name,  rock 
for  the  breakwater  is  at  hand,  a  great 
advantage,  for  the  coast  generally  is 
low  and  sandy. 

Douglas — The  present  stoppage  of 
operations  by  the  Copper  Queen  branc.i 


of  the  Phelps  Dodge  Corporation  is 
stated  to  be  the  first  for  forty  years, 
save  for  brief  periods  for  needed  re- 
pairs. There  still  remain  in  employ- 
ment of  the  company  about  1,100  men 
in  the  Warren  district  and  several  hun- 
dred here,  though  G.  H.  Dowell,  gen- 
eral manager,  states  that  there  is  to  be 
further  reduction  within  a  few  weeks. 
Men  laid  off  are  to  be  given  full  senior- 
ity and  pension  rights  when  reinstated, 
provided  return  is  within  thirty  days 
from  time  of  notification.  Financial 
assistance  will  be  given  men  who  re- 
main or  to  their  families  and  a  liberal 
p  licy  will  be  in  effect  covering  pay- 
ments on  homes. 

Calumet  &  Arizona  will  retain  575 
men  in  its  mines  below  Bisbee  and  will 
mine  and  stock  about  15,000  tons  of 
ore  a  month.  At  the  Douglas  smelter 
the  boiler  and  power  plants  will  be 
continued  in  operation  till  the  ore  beds 
have  been  filled  with  crushed  material. 
Much  repair  work  will  be  done  at  the 
smelter.  In  the  mines,  the  Junction 
and  Campbell  shafts  are  to  be  com- 
pleted and  exploration  work  is  to  be 
prosecuted  from  the  No.  3  Cole  shaft. 
.\t  .\jo,  the  New  Cornelia  force  will  be 
reduced  to  300  men,  from  the  present 
strength  of  522. 

Closing  of  the  local  smelting  plants 
has  been  a  serious  matter  to  small  ship- 
ping mines  in  Arizona  and  Sonora. 
Such  properties  as  the  Stargo,  at  Mo- 
renci,  and  El  Tigre,  south  of  Douglas, 
hope  for  continuance  of  operation  of  at 
least  one  silver  stack  at  El  Paso.  Ef- 
forts are  being  made  to  secure,  mainly 
from  Globe,  silver  ore  enough  for  run- 
ning the  small  smelter  at  Benson, 
though  a  new  stack  might  have  to  be 
added  if  the  present  copper  handling 
equipment  could  not  be  satisfactorily 
modified.  Facilities  for  concentrating 
silver  ores  are  lacking  in  Globe. 

Tombstone — The  National  Metals  Re- 
covery Co.  expects  to  start  its  mill 
soon.  J.  W.  Stockham  will  be  in  charge. 
Patagonia — On  the  bottom  level  from 
the  new  vertical  shaft  of  the  Hardshell 
Mining  Co.  the  crosscut  has  intersected 
a  prominent  vein  200  ft.  from  the  shaft. 
The  vein  is  30  ft.  wide,  and  is  believed 
to  be  the  eastei-n  extension  of  the  Hard- 
shell vein.  Streaks  of  shipping  ore 
assay  4  oz.  silver,  37  per  cent  lead  and 
1.8  per  cent  copper.  At  a  distance  of 
230  ft.  the  crosscut  encountered  a  heavy 
flow  of  water,  estimated  at  1,000  gal. 
per  minute,  which  was  more  than  the 
present  steam  pumping  equipment 
could  handle,  so  development  work  has 
been  temporarily  discontinued,  pending 
the  installation  of  electric  pumping' 
equipment  designed  to  handle  the  flow. 
It  is  estimated  that  the  new  electrical 
equipment  under  consideration  will  cost 
about  $20,000.  The  company's  Bender 
properties  are  being  developed  under 
lease.  The  main  tunnel  has  opened  a 
mineralized  zone  containing  stringers 
and  irregular  bunches  of  silver-lead  ore. 
The  veins  vary  in  width  from  1  in.  to 
2  ft.  Much  of  the  material  will  aver- 
age about  30  oz.  silver  per  ton,  and 
sorted  ore  assays  as  high  as  5  oz.  gold, 
1,000  oz.  silver,  and   64   per  cent   lead. 


A  trial  shipment  of  five  tons  of  high- 
grade  ore  has  been  made.  The  strike 
is  creating  considerable  excitement  in 
the  district,  and  may  develop  into  a 
shoot  of  more  than  ordinary  interest. 
Howard  K.  Welch  is  general  manager 
and  Murray  L.  Sanders  is  consulting 
engineer. 

COLORADO 

Buffalo  Sulphur  Co.  Operating  Steadily 

at  Creede — Royal  Tiger  Mill  Almost 

60  Per  Cent  Complete 

Aspen — Development  work  in  the 
tunnel  of  the  Hope  Mining  &  Milling 
Co.  confirms  the  promise  of  a  rich 
discovery  of  silver  ore  recently  made. 
The  operators  are  composed  principally 
of  Aspen  people,  who  leased  a  long- 
abandoned  tunnel,  which  they  extended 
several  hundred  feet  to  connect  with 
a  vein,  famous  in  early  days  for  a  sur- 
face product  of  extremely  rich  silver 
ores.  The  company  states  that  "the 
lower  portion  of  the  vein  averages  1  ft. 
in  width  and  the  upper  section  from  6 
to  12  in.  A  cross  section  assay  of  the 
lower  portion  of  the  vein  gives  174 
oz.  in  silver  and  the  upper  portion 
gives  .047  oz.  These  assays  are  fairly 
an  average  of  the  vein."  Drifting  on 
the  ore  shoot  has  progressed  about  25 
ft.  Owing  to  the  heavy  snows  in  the 
Aspen  district  and  the  impassable  roads 
at  this  season  shipments  will  not  start 
until  about   May  15. 

Creede — This  old  silver  producing  dis- 
trict is  rapidly  coming  to  the  fore  in 
sulphur  output.  For  a  year  or  more 
the  Buffalo  Sulphur  Co.  has  been  de- 
veloping its  property  on  Sulphur 
Creek,  about  20  miles  southwest  of 
Creede.  In  addition  to  equipping  the 
mine  the  company  constructed  an  ex- 
traction plant  at  the  mine  which  con- 
verts the  ore  (a  combination  of  alumi- 
num silica  and  sulphur)  into  a  crude 
product,  which  is  shipped  to  the  re- 
fining plant  at  Creede  to  be  converted 
into  commei'cial  sulphur. 

Operations  at  the  mine  in  the  last 
year  disclosed  a  blanket  vein  from 
which  the  overburden  was  removed, 
showing  a  100-ft.  face  of  sulphur  com- 
bined with  aluminum  silica,  averaging 
approximately  60  per  cent  sulphur.  Ex- 
ploration work  with  a  diamond  drill 
further  back  on  the  mountain  side  in- 
dicates extensive  deposits  of  the  min- 
eral, insuring  many  years'  supply  for 
the  plant.  Diamond  drilling  will  be 
continued,  together  with  an  extensive 
plan  of  development. 

The  extraction  plant  at  the  mine  has 
a  capacity  of  approximatelj'  125  tons 
of  ore  every  twenty-four  hours,  with 
a  crude  sulphur  output  of  from  fifty 
to  seventy  tons.  The  crude  sulphur  is 
conveyed  to  the  refinery  at  Creede  by 
a  Holt  tractor  train  and  is  then  con- 
verted into  rubber  sulphur,  brimstone, 
ground  sulphur,  flour  sulphur,  and  other 
products.  The  sulphur  is  said  to  be  of 
the  highest  grade,  and  entirely  free 
from  arsenic,  selenium,  or  other  dele- 
terious elements. 

Breckenridge  —  The  Royal  Tiger 
Mines    Co.,    which    has    been    operating 
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in  this  district  for  the  last  two  years, 
is  carrying  on  an  extensive  plan  of 
development.  This  company  has  in- 
creased its  holdings  to  upveard  of  2,000 
acres,  most  of  which  is  highly  mineral- 
ized. 

Operations  were  first  carried  on 
on  the  Tiger  group,  near  which  the 
town  of  Tiger  sprung  up,  and,  as  the 
operations  of  the  company  expanded,  a 
post  office  and  school  district  were 
established.  In  connection  with  de- 
velopment work  carried  on  by  this  com- 
pany a  pilot  mill  was  constructed,  in 
which  was  worked  out  the  problem  of 
ore  treatment.  A  new  400-ton  mill  is 
almost  60  per  cent  completed.  A  100- 
ton  unit  will  be  ready  to  treat  ore 
about  June  1.  Development  work  this 
year  includes  the  sinking  of  a  1,000-ft. 
shaft  on  the  South  Tiger  properties, 
sinking  from  the  850  level  of  the  Tiger 
group  to  1,000  ft.  and  the  extension  of 
the  I.X.L.  tunnel  700  ft.  to  the  Cashier 


group. 


UTAH 


New    Shipping    Ore    Opened    in    Tintic 

Standard — Tintic  Milling  Shipping 

Silver  Bullion  Direct  to  Mint 

Eureka — A  strike  of  interest  is  re- 
ported at  the  Tintic  Standard,  where  a 
face  of  shipping  ore  has  been  opened 
in  a  drift  from  the  No.  1  shaft,  which 
is  further  to  the  south  than  any  other 
workings,  ore  having  first  been  opened 
1,500  ft.  north  of  this  shaft.  The  face 
of  the  new  strike  is  out  800  ft.  to  the 
northeast  of  the  shaft,  and  the  drift 
is  cutting  across  the  ore  channel 
diagonally.  The  No.  1  shaft  is  1,700 
ft.  southwest  of  the  No.  2  shaft,  which 
is  at  present  producing  most  of  the 
ore.  A  shipment  of  10,000  oz.  of  silver 
bullion  was  made  from  the  new  mill  to 
the  United  States  mint  at  Denver  the 
week  ended  April  16. 

Silver  City — The  Tintic  Milling  is 
shipping  silver  bullion  to  the  mint  di- 
rect and  separating  the  copper  and 
silver  bullion  at  its  mill.  Shipments 
in  a  period  of  a  few  weeks  will  amount 
to  about  77,000  oz.  of  silver  bullion. 
There  was  shipped  22,000  oz.  the  week 
ended  April  16,  35,000  oz.  the  week 
preceding,  and  20,000  oz.  is  going  out 
soon.  The  company  is  preparing  to  re- 
open the  Swansea,  which  has  a  con- 
siderable tonnage  of  mill  ore  at  or  near 
the  500  level.  This  mine  produced 
hifrh-grade  ore  in  the  past,  and  opera- 
tions were  halted  by  the  coming  in  of 
water.  This  does  not  affect  the  concen- 
trating ore,  which  is  found  above  water 
level. 

Oakley  (in  Idaho) — The  Vipont  Silver 
Mining  Co.  in  Utah  near  the  Idaho  line 
has  ciimpletcd  a  power  line  from  Oak- 
Icy,  Idaho,  21  milcK  uwny.  The  mill 
has  been  running  by  elfctricity  for 
about  two  weeks,  and  it  !«  expected  to 
have  power  at  the  mine  very  shortly. 
This  will  mean  a  considerable  economy 
in  operation,  as  the  company  has  had  to 
haul  oil  for  the  Diesel  engines  over  bad 
roads  and  nteep  grades.  Both  mine  and 
mill  have  been  operating  throughout 
most  of  the  winter. 


IDAHO 
Bunker  Hill  Smelter  and  Hecla  Mine 
To  Cut  Wages 
Wallace — Several  months  ago  the 
wages  of  miners  in  the  Coeur  d'Alene 
district  were  reduced  from  the  war- 
time rate  of  $5.75  per  day  to  $4.75,  and 
muckers,  who  had  been  receiving  the 
same  pay  as  miners,  were  cut  $1.25 
to  $4.50  per  day.  Corresponding  reduc- 
tions were  made  at  the  Bunker  Hill 
smelter.  A  further  reduction  in  wages 
is  now  necessary,  according  to  an- 
nouncements recently  made  by  Frank 
M.  Smith,  director  of  the  Bunker  Hill 
smelter,  and  James  F.  McCarthy,  presi- 
dent of  the  Hecla  Mining  Co.  Mr. 
Smith  described  the  position  of  the 
smelter  thus:  "In  selling  our  lead  in 
the  East  in  competition  with  the  Mon- 
tana lead  smelters,  we  are  at  a  decided 
disadvantage  owing  to  the  much  lower 
wage  scales  paid  by  those  smelters.  To 
keep  running  at  the  Bunker  Hill  and 
successfully  compete  with  these  other 
plants,  it  will  undoubtedly  be  necessary 
to  make  a  reduction  in  wages  in  the 
near  future.  I  have  no  doubt  that  our 
employees  would  much  prefer  to  ac- 
cept lower  wages  rather  than  to  see 
the  plant  shut  down.  Ample  notice  will 
be  given  later  as  to  what  policy  we  will 
pursue." 

In  a  statement  mailed  to  stock- 
holders Ben  L.  Collins,  manager  of 
the  Western  Union  Mining  Co.,  states 
that  from  Nov.  19,  when  the  first 
shipment  was  made  from  the  pi-operty, 
to  March  11  the  lessees  have  shipped 
eleven  carloads  of  ore,  aggregating 
872,099  lb.,  for  which  the  net  smelter 
returns  were  $26,103.83.  Since  the  last 
date  four  cars  have  been  shipped,  for 
which  returns  had  not  been  received. 
The  company  receives  a  royalty  of  25 
per  cent,  and  assumes  no  expense  what- 
ever. The  lease  expires  in  August, 
when  operations  will  be  taken  over  by 
the  company.  The  average  mineral 
content  of  Western  Union  ore  as  shipped 
was  43.58  oz.  of  silver  to  the  ton  and 
52.58  per  cent  lead. 

As  a  result  of  the  litigation  between 
the  Star  Mining  Co.  and  the  Federal 
Mining  &  Smelting  Co.,  which  resulted 
in  favor  of  the  former,  the  Federal  com- 
pany is  required  to  pay  the  Star  for 
all  ore  removed  from  the  ground  of 
the  latter  through  the  operation  of  the 
Morning  mine.  Fixing  the  amount  of 
the  claim  is  a  compli<ated  task,  and 
has  now  occupied  the  attention  nf  Rush 
J.  White,  chief  engineer  for  the  Star, 
for  several  months.  He  is  now  re- 
ceiving assistance  from  W.  J.  Hall, 
fornii'riy  assistant  general  manager  of 
the  Federal,  and  Fred  W.  Calloway,  of 
San  Francisco,  a  mining  engineer  for- 
merly connected  with  the  Bunker  Hill 
&  Sullivan.  It  is  utiderstood  that  the 
records  of  the  Federal  havi-  been  placed 
at  the  disposal  of  the  Star,  and  it  is 
expected  that  an  agreement  on  the 
amount  of  the  claim  will  be  reacheil 
without  further  action  in  court. 

.Mlillan  —  The  Independi'iice  Lead 
Mines  (',i>.  is  planning  to  resume  de- 
velopment  by   May    I.     The   lower  tun 


nel  has  recently  been  retimbered.  Con- 
siderable low-grade  ore  has  been  ex- 
posed in  two  upper  tunnels,  and  an  ef- 
fort will  be  renewed  to  locate  it  in  the 
lower.  The  Independence  is  favorably 
situated  between  the  Morning  and 
Hunter  mines.  The  property  was  one 
time  controlled  by  the  late  August 
Heinze.  W.  M.  Bacon,  formerly  man- 
ager of  the  Stewart  Mining  Co.,  is  the 
chief  stockholder.  W.  E.  Cullen,  of 
Spokane,   is   secretary-treasurer. 

Bonners  Ferry — ^Sluicing  operations 
of  Idaho  Gold  &  Ruby  have  been  com- 
menced on  property  owned  near  Leonia, 
on  line  of  Great  Northern  railway.  Ten 
years  have  elapsed  since  a  commence- 
ment was  made  on  operations  and  large 
expenditures  have  been  made  in  that 
time  to  bring  the  property  to  a  produc- 
ing stage.  Outcome  of  the  results  .of 
sluicing  operations  is  awaited  with 
much  interest. 

MONTANA 

Butte  &  Superior  Cuts  C-opper  on  2,050 
Level  in  Black  Rock  Mine 

Butte — A  body  of  copper  ore  has  been 
cut  on  the  2,050  level  of  Butte  &  Su- 
perior's Black  Rock  mine.  Whether  the 
new  deposit  is  in  the  Rainbow  vein,  the 
zinc  fissure  of  the  Black  Rock,  or  in  a 
so-called  "northwester"  vein,  has  not 
yet  been  determined,  because  of  the 
faulted  condition  of  the  ground.  If  it 
should  prove  to  be  the  Rainbow  it  will 
tend  to  fulfill  predictions  made  in  en- 
gineering circles  years  ago,  that  the 
noted  zinc  bodies  of  the  Black  Rock 
would  give  way  to  copper  with  depth. 
This  copper  shoot  shows .  an  ore  width 
of  12  ft.,  with  chalcopyrite  and  copper 
glance  sprinkled  through  the  face.  This 
copper  ore  is  going  to  the  stocfc  pile 
and  will  be  milled  when  milling  opera- 
tions are  resumed. 

Last  week  the  Main  Range  shaft  of 
the  Tuolumne  Copper  Mining  Co. 
reached  a  depth  of  1,600  ft.,  the  imme- 
diate objective,  and  following  the  com- 
pletion of  a  25-ft.  sump  and  cutting  a 
station,  crosscutting  for  the  Spread  De- 
light vein,  estimated  to  be  about  300  ft. 
south  of  the  shaft,  will  be  started. 

The  2,700  level  of  the  Colorado  mine 
of  the  Davis-Daly  company  was  con- 
nected last  week  with  the  recently  com- 
pleted air  shaft  by  means  of  a  raise, 
and  a  direct  air  current  established, 
lowering  the  temperature  on  this  level 
more  than  20  deg.  and  bringing  the 
working  conditions  to  a  point  of  com- 
fort excelled  by  none  of  the  deeper 
mines  in  the  district.  The  Colorado 
property  now  is  independent  of  any  of 
the  neighboring  companies  for  ventila- 
tion. 

Development  of  Anaconda's  phos- 
phate ile|)oKits  near  Soda  Springs, 
Idaho,  is  contituiiiig,  desi>ife  flu-  sus- 
pension of  llie  production  of  metal  out- 
put. The  experimental  ph(>.'<pliate  plant 
at  the  Washoe  works  will  continue 
operalioiiM  for  several  months,  it  was 
announi-ed,  nlthough  the  rest  of  the 
works  has  been  closed. 

Thr-  Norwich  vein  has  been  cut  on  the 
.JOO  level  of  tile  Plutus,  showing  nliout 
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15  ft.  of  well-mineralized  manganese 
material,  with  silver  ore  in  evidence. 
Crosscutting  is  continuing,  as  the  ore 
in  evidence  on  the  upper  levels  lies  on 
the  wall  opposite  from  the  one  first  cut. 
A  500-gal.  electrically  operated  pump 
was  installed  recently  on  the  400  level. 
Lessees  at  the  Butte-New  England 
are  making  regular  shipments  from  the 
Hesperus  vein. 

Bullion  production  for  March  by  the 
Barnes-King  was  |30,938.32,  an  in- 
crease of  $8,453.25  over  that  for  Feb- 
ruary. The  recently  reported  ore  de- 
velopment on  the  lower  level  of  the 
Shannon  mine  failed  to  hold  up,  ac- 
cording to  the  company's  monthly 
statement,  which  said  that  after  con- 
tinuing for  30  ft.  with  the  grade  good 
in  the  605  drift  the  values  dropped  off. 
From  the  North  Moccasin  lessees  the 
company  received  $1,125  during  the 
month.  Shaft  sinking  at  the  Black 
Hawk  claim  has  reached  a  depth  of 
103  ft. 

Jardine — The  Butte- Jardine  Metals 
Mine  Co.  will  continue  work  at  the 
Champion  mine,  it  is  announced.  In- 
stallation of  a  filter  in  the  new  150-ton 
flotation  concentrator  has  been  decided 
upon  to  facilitate  the  drying  of  con- 
centrates. When  this  is  in  place,  it  is 
expected  that  regular  shipments  will  be 
begun.  High-grade  ore  is  reported  in 
the  main  tunnel. 

Dillon — Development  plans  of  the 
Silver  Spray  provide  for  driving  a 
tunnel  instead  of  a  shaft.  High-grade 
copper  ore  has  been  opened  near  the 
surface  and  the  ground  has  been  pros- 
pected to  a  depth  of  80  ft. 

Neihart — The  Montana  Mining  Asso- 
ciation has  advised  that  it  has  been 
informed  of  an  important  silver  ore 
development  in  properties  of  the  Block 
P.  Company,  which  is  operating  the 
Wright  &  Edwards  and  the  old  Barker 
group  of  claims.  Ore  is  being  hauled 
14  miles  by  auto  truck. 


given  was  that  the  living  costs  have 
declined  a  little  over  20  per  cent. 

Plymouth — Superintendents  of  Mother 
Lode  mines  held  their  regular  monthly 
meeting  on  April  at  the  Plymouth 
mine.  Those  present  were:  W.  J. 
Loring  and  S.  L.  Arnot,  of  the  Ply- 
mouth Consolidated;  W.  P.  Henry,  A. 
S.  Howe,  and  G.  H.  Kirsch,  of  the  Cen- 
tral Eureka;  Edwin  Higgins  and  B.  L 
Hoxie,  of  the  Fremont;  James  Spiers, 
of  the  Kennedy;  0.  D.  Rohlfs,  of  the 
Amador  Mines  Co.;  R.  J.  Christenson, 
of  the  Bunker  Hill;  O.  McCrany  and 
Byron  E.  Rowe,  of  the  Belmont-Shaw- 
niut,  and  George  J.  Young,  of  the  Enyi- 
neering  and  Mining  Journal. 

Grass  Valley — C.  A.  Brockington,  of 
the  Allison  Ranch  mine,  is  reported  to 
have  opened  up  promising  ground  in 
the  south  drift  of  the  600  level  and  to 
be  drifting  toward  this  area  on  the  800 
level.     The  mine  was  reopened  in  1917, 


Kelley,  will  be  ready  for  the  installa- 
tion of  electrical  power  within  thirty 
days. 

The  Yellow  Aster  mine  recently  made 
a  test  run,  which,  if  up  to  expectations, 
will  be  followed  by  a  resumption  of 
operations.  A  lease  for  working  tailings 
and  dumps  is  reported  to  have  been 
signed. 

Trona — The  Slate  Range  Minerals  Co. 
suspended  operations  on  March  31, 
owing  to  the  slump  in  the  lead  market, 
and  the  increase  in  freight  rates. 

NEVADA 

I'lacer  Gold  Discovered  in  Johnnie 
District 

Johnnie — In  the  Johnnie  district  ex- 
citement has  been  caused  by  the  dis- 
covery of  placer  gold.  It  was  first 
found  on  the  Climax  group  of  Wede- 
kind  &  Buol,  coarse  gold,  ranging  from 


WASHINGTON 

Index  —  The  Sunset  copper  mine, 
which  suspended  operations  Jan.  1,  now 
has  a  small  crew  employed  on  explora- 
tion work. 

CALIFORNIA 

Mother   Lode  Companies  Cut  Wages — 

Dredge  Men  Study  Operations  on 

Mokelumne  and  Calaveras 

Rivers 

San  Francisco — The  San  Francisco 
Section  of  the  A.  I.  M.  E.  held  its  reg- 
ular monthly  meeting  on  April  26,  G. 
B.  Rosenblatt  pi-esenting  a  paper  on 
"Mechanical  Haulage  for  Metal  Mines 
of  Moderate   Size." 

Jackson — The  Kennedy  mine  has  been 
unwatered  to  a  point  90  ft.  below  the 
3,600  level.  Drifts  are  being  cleaned 
up  and  shaft  repairs  made.  The  Argo- 
naut is  practically  unwatered.  At  both 
mines  preparations  to  resume  produc- 
tion are  progressing. 

On  April  15  Mother  Lode  mining 
companies  announced  a  wage  cut  of 
50c.    per    shift.      The    principal    reason 


MILLS   OP   YELLOW   ASTER    MINING  &  MILLING   CO..   RANDSBURG.    CAL.. 
WITH  GLORY  HOLE  IN  BACKGROUND 


but  little  encouragement  up  to  date  has 
resulted  from  prospecting  work. 

The  North  Star  has  discovered  a  good 
shoot  of  oi-e,  and  may  be  expected  to 
increase  its  tonnage  output.  The  Idaho- 
Maryland  has  unwatered  its  Canyon 
Shaft  to  below  the  15th  level. 

Jenny  Lind — Dredge  superintendents 
of  the  gold  dredging  companies  of  Cali- 
fornia were  the  guests  of  F.  J.  Estep, 
of  the  Isabel  Dredging  Co.,  and  F.  P. 
Hanson,  of  the  American  Gold  Dredg- 
ing Co.  recently.  The  operations  of 
the  dredges  on  the  Mokelumne  and  Cal- 
averas rivers  were  studied. 

Randsburg — A  150-hp.  hoist  will  be 
installed  within  the  next  sixty  days  at 
the  Rand  Divide  mine. 

The  Swastika  mine  (Grady  lease)  is 
to  install  another  50-hp.  compressor. 
The  mine  is  now  shipping  five  cars  of 
ore  weekly,  an  amount  nearly  equal  to 
the  output  of  the  Rand  Divide,  and  of 
the  same  character. 

The  Coyote  mine,  owned  by  Blanck  & 


wheat  size  to  nuggets  a  half- inch  in 
diameter.  So  far  placer  gravel  has 
been  found  in  five  different  places;  also 
below  the  Congress  group  and  on  the 
Eureka-Johnnie.  There  is  plenty  of 
water  for  camp  and  domestic  uses,  but 
dry  washers  are  to  be  used  at  the 
diggings.  In  the  district  are  free  gold 
veins  and  many  paying  quartz  mines. 
The  placers  occur  in  clay-lik&  washes, 
the  loose  gravel  not  carrying  pay  dirt. 
A  syndicate  of  Tonopah  business  men 
has  been  formed  to  develop  a  number 
of  claims  and  to  prospect  for  the  main 
channel. 

Pioche — Ore  shipments  for  the  week 
ended  April  14  were  nominal,  Bristol 
shipping  465  tons  and  the  Consolidated 
Nevada-Utah  Currency  lease  40  tons. 
Virginia  Louise  and  Prince  Consolidated 
are  doing  development  work  only.  The 
Black  Metals  will  not  ship  ur.til  the 
new  rates  are  in  effect. 

Virginia  City — The  United  Comstock 
Mines  Co.  will  probably  start  construe- 
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tion  of  a  1,000-ton  mill  early  in  May 
for  treating  ore  developed  in  its  Gold 
Hill  properties.  Construction  work  on 
a  two-mile  spur  track  from  the  Vir- 
ginia &  Truckee  R.R.  will  also  be 
started  soon.  The  adit  being  driven  is 
making  rapid  progress. 

At  Silver  City  and  Virginia  City  more 
than  a  dozen  companies  have  been 
formed  during  the  last  few  months  for 
prospecting  and  developing  areas  in 
the  vicinity. 

The  Consolidated  Virginia  milled  658 
tons  of  $10. .58  ore  the  week  ended  April 
16.  Development  and  stoping  opera- 
tions were  carried  on  from  the  1,650, 
2,150  and  2,250  levels.  The  station  on 
the  2,250  level  of  the  C  and  C  shaft 
has  been  reopened  for  pumping  and 
mining  convenience.  On  the  2,000  level 
of  the  Ophir  the  drift  on  the  Hardy  vein 
shows  no  improvement,  being  low 
grade  as  a  whole. 

ALABAMA 

Alabama  Company  Drilling  Near  .\t- 
talla — Ore  Production  at  Lowest 
Ebb,  Independents  Producing 
Nothing 
Birmingham — The  .Ailabama  Company 
is  drilling  near  Attalla,  Etowah  County, 
Ala.  A  4-ft.  vein  of  rich  ore  is  re- 
ported to  have  been  discovered  at  a 
lower  depth  than  it  had  been  thought 
good  ore  would  be  found.  At  the  com- 
pany's offices  in  Birmingham  no  an- 
nouncement was  obtainable.  The  re- 
port from  Gadsden,  near  Attalla,  is  to 
the  effect  that  forty  years  ago  a  min- 
ing engineer,  whose  opinion  was  law 
throughout  the  country,  made  a  sur- 
vey of  the  Gadsden  district  and  de- 
clared that  the  veins  being  worked  on 
Shinbone  Ridge  in  Gadsden  and  in  the 
mountains  forming  the  western  boun- 
dary of  Attalla  disappeared  at  a  depth 
of  about  300  ft.  This  was  generally 
accepted  as  true  until  recently.  It  is 
said  that  a  large  sum  has  been  spent 
in  acquiring  ore  properties  in  this  sec- 
tion. The  deep  mining  project  of  the 
Gulf  States  Steel  Co.,  at  Shannon,  is 
said  to  have  exploded  old  theories  as 
to  the  failure  of  veins  at  a  certain 
depth  below  the  surface. 

It  has  been  many  years  since  iron 
ore  production  in  the  Birmingham  dis- 
trict has  been  at  a  low  ebb  as  at  pres- 
ent. Independent  ore  companies  have 
suspcndt'd  all  production.  The  three  in- 
dependent furnace  companies  that  are 
running  are  the  SIo.hk- Sheffield  Steel  & 
Iron  Co.,  the  Woodward  Iron  Co.,  and 
the  Alabama  Company,  each  of  which 
has  ItH  own  ore  supply. 

The  Tennessee  Coal,  Iron  &  Railroad 
Co.,  the  HubMidiary  of  the  U.  S.  Stcl 
Corporation,  has  seven  furnaces  in 
blast,  six  on  basic  and  foundry  iroriM 
and  one  on  ferromangancse.  The  lii.sl 
is  using  manganese  ore  from  Brazil, 
and  local  ores  are  used  in  the  six  other 
furnace.M.  The  company  is  mining  ore 
to  00  per  cent  of  its  capacity.  All  fur- 
nace companies  of  the  district  have 
fillefj  bins  at  furnace  plants  and  have 
accumulated  some  ore  at  thi-  mini-s  so 
as  to  be  prepared  for  a  rush  when  the 
pig-iron  market  recovers. 


MICHIGAN 

Menominee  Range 

Chapin  Mine  Cuts  Force — Iron  County's 

Iron   Land   To   Be  Explored 

Iron  Mountain — The  Chapin  mine  has 
has  reduced  its  force  by  ninety  men. 
The  stocking  space  is  about  filled.  This 
is  the  first  Oliver  mine  on  the  Menomi- 
nee Range  to  cut  its  operating  force. 

Iron  Mountain — The  West  Chapin 
Mines  Co.  is  negotiating  for  the  pur- 
chase of  a  100-ton  blast  furnace,  which, 
if  bought,  will  be  moved  to  the  prop- 
erty of  the  company  near  Iron  Moun- 
tain. The  Thomas  Berry  Chemical  Co. 
has  become  interested  in  the  West  Cha- 
pin Mines  Co.,  and  will  handle  part  of 
the  pi'oducts  to  be  made  at  the  chemical 
plant  to  be  operated  in  connection  with 
the  furnace.  The  company  has  plenty 
of  ore  and  of  hardwood  for  charcoal, 
and  it  is  thought  that  the  manufacture 
of  charcoal  pig  iron  will  be  started  be- 
fore the  close  of  the  year.  Several 
Lake  Superior  iron  concerns  are  in- 
terested in  the  project. 

Crystal  Falls — All  mining  work  has 
been  suspended  at  the  Hanna  company's 
Carpenter  mine.  About  350  men  are 
affected.  The  Carpenter  had  been  a 
steady  producer  since  first  opened  ten 
years  ago.  An  automatic  car  dumper 
was  recently  installed  underground  in 
the  property,  and  gave  excellent 
results  for  the  few  days  that  it  was  in 
operation.  This  installation  consists 
of  two  single-car  pneumatic  rotary  car 
dumpers  in  tandem,  each  car  dumper 
of  a  one-car  capacity.  The  dumper 
was  able  to  handle  the  ore  as  fast  as 
brought  to  the  shaft.  A  similar  instal- 
lation, augmented  by  an  automatic 
skip-tripping  device  on  the  storage  bin, 
will  be  added  to  the  underground  equip- 
ment at  the  Odgers  mine. 

Crystal  Falls  —  The  Palms  -  Book 
Land  Co.,  owners  of  the  fee  of  the 
Palms  and  Mikado  mines,  on  the  Goge- 
bic Range,  are  to  do  extensive  explora- 
tion work  in  Iron  County,  on  the  Meno- 
minee Range.  A  deal  was  recently  entered 
into  whereby  this  company  has  taken 
an  option  on  lands  owned  by  the  Kewee- 
naw Association,  the  Baldwin  Corpora- 
tion Co.,  the  Menominee  River  Lumber 
Co.,  and  the  Prickett  lands,  in  Iron 
County.  The  lands  extend  from  Crys- 
tal Falls  to  Amasa,  covering  a  strip 
several  miles  long,  and  the  prospects  of 
finding  iron  ore  are  considered  promis- 
ing. The  work  of  exploring  the  lands 
will  be  in  charge  of  Ralph  S.  Archibald, 
of  Negaunee,  Mich.,  representative  of 
the  Palms-Book  Land  Co.  in  the  Lake 
Superior  district. 

(Jogebic  Range 

Ch.'ircoal   Iron  Co.  ('ul«  Wages  l'"ur(her 
at  Yale  Mine 

lleKsemer — The  (Charcoal  Iron  Co.  is 
rcporteil  to  have  Hiinuunceil  a  second 
ri'duction  in  wages  of  15  per  rent  at  its 
Yale  mine,  at  Bessemer.  The  first  re- 
duction WHS  20  pi-r  cent. 

IronwcMKJ— April  15  the  Steel  &  Tube 
t'o.  began  to  operate  its  Newport  and 
Anvil-Palms  mines  three  days  a  week. 


These  properties  have  been  working  on 
a  four-day-a-week  basis.  This  order 
will  affect  about  500  men  at  the  New- 
port and  310  at  the  Anvil-Palms  mine. 

The  Oliver  Iron  Mining  Co.  will  be- 
gin laying  track  to  serve  "H"  shaft, 
Pabst  mine,  in  the  immediate  future. 
About  3,400  ft.  of  track  will  be  re- 
quired. 

The  Wakefield  mine  suspended  oper- 
ations indefinitely  on  April  16. 

Marenisco — The  Charcoal  Iron  Co.  has 
leased  its  mill  at  Marenisco  to  the  Will- 
iam Bonifax  Lumber  Co.  after  an  idle- 
ness of  almost  four  months.  The  mill 
is  employing  about  80  men,  and  indica- 
tions are  that  the  force  will  be  in- 
creased to  100.  It  is  planned  to  cut 
8,000,000  ft.  of  logs  at  the  rate  of  50,- 
000  ft.  every  twenty-four  hours.  Part 
of  the  timber  is  on  hand  at  the  mill 
and  the  remainder  is  ready  for  ship- 
ment. 

MINNESOTA 

Mesabi  Range 
Accident  Floods  Lincoln  Mine  at  Vir- 
ginia— Billings  Closed  Indefinitely 
Hibbing — The  Harold  mine  of  the 
M.  A.  Hanna  company  has  closed  down 
temporarily.  Over  100  men  affected 
will  be  placed  at  the  North  Uno  mine, 
which  is  to  be  reopened.  Operations 
later  will  consist  of  underground  work 
and  some  scramming  in  the  pit  for  final 
clean-up  in  certain  poi'tions. 

The  stripping  of  the  Pickands  Mather 
Scranton  pit,  which  is  being  done  by 
the  Winston  Dear  Co.,  is  to  be  started 
soon.  All  buildings  have  been  removed, 
and  preparations  made  for  handling  a 
large  yardage  this  season. 

The  first  shipments  from  the  stock- 
pile of  the  Sai'gent  mine,  operated  by 
the  Wisconsin  Steel  Co.,  have  gone  to 
Duluth.  Regular  weekly  shipments  are 
anticipated. 

Buhl — Stripping  at  M.  A.  Hanna  Ore 
Ore  Co.'s  Wabegon  pit  is  ready  to  start. 
A  few  niinciv  changes  were  necessary 
on  the  No.  MOO  Marion  dragHne. 

The  Woodbridge  stockpile,  owned  by 
the  Fort  Henry  Mining  Co.,  is  being 
shipped  steadily  to  Duluth. 

Chisholm — The  Billings  mine,  oper- 
ated by  the  Tod  Stambaugh  Company, 
has  closed  indefinitely.  Work  of  deep- 
ening the  shaft  was  in  progress  when 
the  closing  order  was  received.  It  is 
rumored  that  the  pumps  are  to  be 
pulled.     Fifty  men  are  affected. 

Virginia — The  Lincoln  mine,  oper- 
ated by  the  Interstate  Iron  Co.,  is 
flooded  ill  many  parts,  owing  to  an 
accident.  .\  11-in.  elbow  on  the  dis- 
charge line  from  the  pumps  broke  un- 
I'xpeclediy,  and  the  pump  house  was 
flooded,  putting  all  pumps  out  of  com- 
mission. 

Kvelelh — The  Oliver  company's  Faynl 
mine  i.s  shipping  oi'e  from  its  shaft  to 
the  D.  M.  &  N.  .locks  at  Duluth.  This 
Is  one  of  the  first  mines  of  the  Oliver 
company  lo  start  shipping  on  the  Me- 
sabi Kiingr.  It  is  expected  that  the 
movement  of  ore  from  the  company's 
largi'  open  pits  will  start  in  a  short 
timiv 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  T„ 

Tto 

Lead 

Zinc 

99  Per  Cent 

Straits 

N.  T. 

St.  L. 

Blectrolytio 

St.  L. 

21 

12.25@12.50 

29.50 

31.00 

4.25@4.30 

4.25 

4.80 

22 

12.25@12.50 

29.50 

31.00 

4.25@4.30 

4.25 

4.85@4.90 

23 

12.25@12.50 

30.00 

3 1 .  50 

4.25@4.35 

4.25 

4.90 

25 

12.35@12.50 

30.50 

32.25 

4.25@4.40 

4.25 

4.95 

26 

12.35@12.50 

30.25 

32.00 

4.25@4.50 

4.25@4.35 

4.95@S.00 

27 

12.35@12.50 

30.00 

31.50 

4.35@4.50 

4.35 

5.00 

•These    prices    correspond    to    the    following    quotations    for    copper.    "doUvered" : 

12. 50(g  12.7.5c.    for   April    21    to    23;    12.60@12.75c..   April    25   to   27. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 

generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
le  best  of  our  Judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  AU  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "'delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes 
For  Ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes   are  sold  at  a  discount  of  0.125c.   per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

April 

Standard 

Electro- 
lytic 

Spot 

3H 

Spot 

3  M 

Spot 

3  M 

Spot 

3  X 

21 

22 
23 
25 
26 
27 

691 

69| 

70' 
701 
70 

691 

70J 

701 
70i 
70i 

71 

71 

7i' 
72 
72 

1681 
168f 

i74' 
173! 
172 

171i 
171i 

i76f 
1761 

1741 

211 
211 

201 
20J 
20J 

21i 

211 

iii 

211 
211 

26J 
261 

26 

261 

25i 

271 

27 

27' 
261 
27 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.     AU 
prices  in  pounds  sterling  per  ton  of  2.246  lb. 

Silver  and  Sterling  Exchange 


Sterling 
EJichanite 

SU>er 

j 

Silver 

April 

New  York. 

Domestic 

Oricin 

NewYoi*. 

London 

1 

sterling 
Apr.  [Exchange 

New  York. 

Domestic 

Origin 

New  York. 
Foreign 
Origin 

London 

21 

22 

23 

392 

3911 

392^ 

99J 
99^ 
991 

59  f 

591 
601 

34i 

341  ! 

35 

25  394J 

26  394 

27  393i 

991 
991 

991 

601 
601 
601 

341 
34f 

34| 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  silver,  925  fine. 


Metal  Markets 

New  York,  April  27.  1921 

Inspired  by  an  increasing  demand 
from  consumers  and  a  prospect  that  the 
issue  between  the  Allies  and  Germany 
may  soon  be  settled,  a  distinctly  better 
feeling  has  arisen  in  the  copper,  lead, 
zinc,  and  tin  markets.  Prices  have  also 
tended  to  higher  figures,  and  it  now 
seems  unlikely  that  the  low  extremes 
of  early  1920  will  be  repeated.  Demand 
generally  is  for  small  tonnages  for 
prompt  delivery,  but  it  is  well  dis- 
tributed. 

Copper 

Sales  in  satisfactory  volume  have 
been  made  since  our  last  report,  at 
128(5)12. 75c.  delivered,  and  certain  small 


tonnages  of  spot  copper  are  reported  at 
the  12.50c.  level.  Over  the  week-end, 
however,  the  sellers  who  were  quoting 
this  extremely  low  price  dropped  out  of 
the  market,  and.  today  one  might  have 
some  difficulty  in  finding  anything  but 
small  lots  of  spot  metal  at  less  than 
12.75c.  However,  there  has  been  some 
weakening  on  the  part  of  large  pro- 
ducers, and  although  some  continue  to 
quote  13c.,  and  are  standing  by  that 
price,  others  are  meeting  the  market. 
Large  tonnages  of  May-June  copper 
could  be  obtained  at  12.75c.  Practically 
no  business  is  being  done  in  copper  for 
delivery  later  than  this,  but  a  premium 
would  be  asked  for  such  forward 
contracts. 

Demand    has    been    well    distributed, 


though  wire  and  cable  manufacturers 
have  been  the  principal  buyers.  The 
brass  mills  continue  to  be  well  supplied 
by  Government  stocks  of  scrap,  so  are 
not  interested  in  much  new  metal. 
Foreign  buying  has  not  been  large,  but 
it  is  generally  conceded  that  it  only 
awaits  a  settlement  of  the  reparations 
question.  Japanese  copper  production 
is  reported  to  be  greatly  curtailed,  it 
being  more  economical  for  Japan  to  buy 
copper  on  the  Pacific  Coast  than  to 
produce  it. 

Lead 

On  Tuesday,  April  26,  the  American 
Smelting  &  Refining  Co.  increased  its 
official  contract  price  of  lead  from  4.25c. 
to  4.35c.,  New  York  and  St.  Louis. 

Lead  has  been  distinctly  stronger  and 
in  increasing  demand  at  the  prices 
quoted  by  the  A.  S.  &  R.,  which  are 
lower  than  the  metal  could  be  obtained 
for  in  the  outside  market.  It  is  alto- 
gether likely  that  the  market  will  con- 
tinue to  become  firmer,  as  this  interest 
is  hardly  capable  of  supplying  so  large 
a  demand  as  now  exists.  The  compara- 
tively low  prices  quoted  are  no  doubt 
influenced  by  the  activity  of  the  Pen- 
arroya  agents  in  New  Y'ork,  who  are 
trying  to  interest  large  consumers  in 
lead  for  shipment  from  Spain  at 
approximately  current  London  prices. 
We  have  not  heard  that  their  efforts  are 
meeting  much  success.  The  demand  for 
forward  metal  is  small,  but  American 
producers  are  asking  a  premium.  Prac- 
tically all  the  lead  which  has  been  sold 
is  for  prompt  or  May  shipment,  and 
June  metal  could  not  be  obtained  at 
any  time  during  the  last  week  for  less 
than  4.50c.  Chemical  lead  is  quoted  at 
4  35@4.50c.,  St.  Louis. 

Zinc 

The  improvement  noted  last  week  has 
continued,  and  today  it  is  difficult  to 
obtain  Prime  Western  zinc  under  5c., 
East  St.  Louis.  A  steady  demand  from' 
•  galvanizers,  who  have  taken  all  the 
metal  offered,  mainly  accounts  for  the 
rise  of  40  points  in  the  last  two  weeks. 
Large  tonnages  for  these  times  were 
sold  at  the  prices  recorded  during  the 
week,  and  the  market  still  has  a  firm 
undertone.  Although  zinc  production  is 
exceptionally  low,  it  was  the  influence 
of  demand  rather  than  supply  which  led 
to  the  improvement.  Many  smaller  zinc 
producers  are  not  in  a  sufficiently 
strong  position  financially  to  accumu- 
late stocks,  and  as  a  result  their 
necessity  of  disposing  of  their  metal 
regardless  of  the  market  has  frequently 
prevented  the  price  from  rising.  Little 
interest  is  manifested  in  futures,  but  a 
premium  would  be  asked.  Electrolytic 
and  high-grade  zinc  was  sold  during 
the  week  for  6.50@6.75e.  in  somewhat 
larger  tonnages  than  usual. 
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The  week-end  advance  in  London 
resulted  in  better  prices  here,  naturally, 
but  the  interest  was  largely  confined  to 
dealers.  Apparently  consumers  do  not 
yet  find  their  business  sufficiently  im- 
proved to  order  in  any  quantity.  The 
demand  has  been  better  for  99  per  cent 
grades  than  for  Straits.  A  fair  tonnage 
of  electrolytic  has  been  sold  at  prices 
equal  to  Straits  and  down  to  as  much 
as  one-half  cent  below.  Futures  are 
quoted  at  the  same  prices  as  for  spot, 
but  for  deliveries  as  late  as  August  a 
premium  of  at  least  a  quarter  of  a 
cent  would  be  asked. 

Arrivals  of  tin  in  long  tons:  April 
21st,  London,  50;  Straits,  20;  23d,  Lon- 
don, 25;  25th,  Liverpool,  100;  26th, 
Straits,   100. 

Gold 

Gold  in  London:  April  21st,  104s.  8d.; 
22d,  104s.  lOd.;  25th,  104s.  3d.;  26th, 
104s.  2d;  27th,  104s.  2d. 

Foreign  Exchange 

On  the  improved  outlook  for  a  settle- 
ment of  the  reparations  problem,  francs 
have  gained  nearly  half  a  cent  over  a 
week  ago.  Sterling  has  continued  firm. 
On  Tuesday,  April  26,  francs  were 
7.6825c.;  lire,  4.90c;  and  marks,  1.58c. 
New  York  funds  in  Montreal,  lis?  per 
cent  premium. 

Silver 

The  silver  market  in  London  has 
ruled  fairly  steady  in  the  last  week  at 
34Sd.,  with  the  exception  of  a  slight 
spurt  on  April  23  to  35d.,  on  speculative 
demand.  The  New  York  quotation  has 
closely  followed  the  London  price,  with 
some  improvement,  due  to  higher  rates 
for  sterling  exchange.  The  market 
continues  dull,  with  moderate  offerings 
of  silver  on  the  one  hand  and  a  limited 
demand  on  the  other.  Basic  commercial 
conditions  in  China  and  India  are  un- 
favorable for  an  immediate  advance  in 
the  price  of  silver,  and  the  market  is 
likely  to  rule  around  present  levels 
unless  some  speculative  demand  causes 
an  advance. 

The  prici-  of  domestic  silver  is  now 
901c.  instead  of  99 Jc.  This  is  because 
of  the  fact  that  coinage  of  silver  dollars 
has  been  begun  at  the  I)«-nvir  mint  and 
all  silver  must  be  dcliviif-d  at  that 
pfjint.  Thi«  adds  about  V;.  to  the  cosl 
of  delivery  under  the  former  conditions. 
Mexican  DollarH  —  April  21st,  458; 
22d,  451;  23d,  464;  25th,  461;  26th,  461; 
27th,  461. 

Other  Metals 

Quotail'.im  rrivf.r  InfKo  wholpunle  loU  unl«H< 
i.ili.rwIiK!  Bpi-cincd 

Aluminum  — MhI  prices  of  28@28.6c. 
arc  nominal.  Outaidf  market,  22@23c. 
per  lb.;  22Jc.  for  import:^  duty  paid. 

Antimony  —  Chlnifsp  iind  .Tnpanese 
brands,  Tijc;  market  dull.  Wr.r,  brand, 
65'?/>6c.  pi-r  lb.  Cnoknon'n  "I""  grade, 
spot,  911c.  Chinese  nccdlo  antimony, 
lump,  nominal  at  4ic.  per  lb.  Stand- 
ard powdered  nr-i-d|ir  antimony  (200 
mesh),  nominal  at  C(fk<6ic.  per  lb. 

White  antimony  oxide,  ChlnMo. 
itii»rante<d  0!)  per  cent  Sb,0..  whole- 
sale lots,  r,im,7c. 


Bismuth— nSOtaSl  60    per    lb.,    500- 
b.  lots. 

Cadmium — Nominal,  $1@$1.10  per  lb., 
in  1,000-lb.  lots.  Smaller  quantities, 
$1.10@$1.25  per  lb. 

Cobalt— Metal,  $4  per  lb.;  black 
oxide,  $3@$3.10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium— Nominal,  $250@$300  per  oz. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium— $70@$80  per  troy  oz. 

Palladium— $65@$70  per  oz. 

Platinum— $72@$75  per  oz. 

Quicksilver — Nominally,  $46@$48  per 
75-lb.  flask.  San  Francisco  wires 
$48.50. 

'Rhodium — $200@$225  per  troy  oz. 

Ruthenium— $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal— Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
Cr,0.  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  45@50c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton,  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  51J  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51i  per 
cent  iron,  $6.55. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore — 30c.  per  unit,  sea- 
port; chemical  ore  (MnO,)  $60  per 
gross  ton,  lump;  $70@$75  per  net  ton, 
powdered. 

Molybdenum  Ore — 85  per  cent  MoSj, 
)5@60c.  per  lb.  of  contained  sulphide, 
.Sew  York. 

TanUlum  Ore — Guaranteed  minimum 
'',0  per  cent  tantalic  acid,  50c.  per  lb. 
ir.  ton  lots. 

'Titnnium  Ores — Ilmenite,  52  per  cent 
TiO,,  lil©2c.  per  lb.  for  ore.  Rutile.  95 
per  cent  TiO„  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 
TungHtcn  i.Vc  — Schcelite  or  wolfram- 
ite, 60  per  rent  WO.  and  over,  per  unit 
of  WO,,  $3(«)$3.25,  fob.  Atlantic  ports. 
Uranium  Ore  (Cnmotite)- Ore  con- 
taining U  per  cent  U.O.  and  5  per  cent 
V,0.  hc'IIh  for  $1.50  per  lb.  of  U.O.  nml 
75c.   per   lb.   of   V,0,;    ore   containing   2 

'I'umlfihml  hr  foot"  Mln»rnl  <'o  rhlln 
•l.-liihlii     P« 


per  cent  U>0,  and  .I  per  cent  V,0.  sells 
for  $2.2.'>  and  75c.  per  lb.,  respectively; 
higher  U3O1  and  VjO.  content  com- 
mands   proportionately    higher   prices. 

Vanadium  Ore — $1.50  per  lb.  of  V,0. 
(guaranteed  minimum  of  18  per  cent 
V2O,),  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.   in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  April  23. — Zinc  blende, 
per  ton,  high,  $25.10;  basis  60  per  cent 
zinc,  premium  and  Prime  Western,  $25; 
fines  and  slimes,  $22.50@20;  average 
settling  price,  all  grades  of  zinc,  $22.61. 

Lead,  high,  $48.40;  basis  80  per  cent 
lead,  $47.50@$50;  average  settling 
price,  all  grades  of  lead,  $47.23  per  ton. 

Shipments  for  the  week:  Blende, 
4,993;  lead,  963  tons.  Value,  all  ores 
the  week,  $158,380. 

Platteville,  Wis.,  April  23. — A  base 
price  of  $27.50  was  offered  for  60  per 
cent  zinc  ore  this  week,  but  operators 
refused  to  sell  at  this  price.  Shipments 
for  the  week:  Blende,  84  tons.  Ship- 
ments for  the  year:  Blende,  11,295; 
lead  ore,  550  tons.  Shipped  during  the 
week  to  separating  plants,  421  tons 
blende. 

Non-Metallic  Minerals 
Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1,000;  magnesia  and  com 
pressed  sheet  fibres,  $325@$500;  shinglf 
stock,  $110@$150;  paper  stock,  $60^;? 
$75;  cement  stock,  $17.50@$30;  floats 
$8.50@$15,  all  per  short  ton,  f.o.b 
Thetford,  Broughton,  and  Black  Lak* 
mines,  Quebec,  Canada;  5  per  cent  tr 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  cht 
load  lots;  (off-color)  $22@$26  in  bags 
carload  lots;  all  f.o.b.  South  Carolina 
points.  Foreign  barytes,  prime  white 
material,  $25  per  net  ton  f.o.b.  Atlantic 
seaports.  Western  grades  are  $24.50. 
Crude  quoted  $7  per  long  ton,  f.o.b. 
Cartersville,  Ga.  Small  lots  as  low  as  $5. 

Bauxite — High-grade  French  bauxite, 
$8(3)$10  per  tcm,  Atlantic  ports.  Amer- 
ican quotations  the  same.  Consumers 
generally  well  supplied.  Prices  vary 
according  to  grade.  Ci-ude,  unground, 
$16.50  per  ton;  ground,  $22;  calcined, 
ground  $35;  unground,  $45,  f.o.b.  plant. 

Chalk— English,  extra  light,  5(ffi5ic. 
Domestic  light.  4J(S)5c.;  heavy,  4@4Jc. 
per  lb.,  all  f.o.b    New  York. 

China  Clay  (Kaolin)— Crude,  $8f?S^ 
$10;  washed,  $10(rii$12;  powdered,  $15^ 
$20;  bags  cxtrn,  i)cr  not  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $1B@ 
$20,  f.o.b.  Virginia  points.  Domestic 
lump.  $10(S)$20;  powdered,  $25®|80; 
imported  lump,  $U.(«i$25,  f.o.b.  Ameri- 
can ports;  powdered.  $S5(g)$45,  f.o.b. 
New   York. 

Ki,,(,ry — Turkish  emery,  0(S>64c.  per 
II).,  (lepeniling  upon  fineness.  Inferior 
rradoH.  3ic.  f.o.b.  New  KnglaJid  points. 
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Feldspar — Crude,  $8@$14  per  Kross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;.  $17@$21  per  ton.  No. 
1  ground,  f.o.b.  New  York  State;  $21(2) 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  8B 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20@$25  per  ton,  f.o.b. 
Illinois  and  Kentucky  mines;  acid,  glass, 
and  enamel  grades,  $40@$55;  ground, 
suitable  for  acid,  chemical  or  enameling 
purposes,  $32@$35;  lump,  $15,  f.o.b. 
Lordsburg,  N.  M.  Ground  acid  grade, 
97  per  cent  CaF,,  $32,  New  Mexico, 
Canadian  price  generally  $18  (Cana- 
dian currency)  per  ton,  f.o.b.  mines. 
Market  is  improving  in  western  ground 
acid  grades  for  glass  and  enamel  manu- 
facture. 

Fuller's  Earth— 16  to  30  mesh,  $21; 
30  to  60  mesh,  $23;  60  to  100  mesh,  $19; 
100  plus  mesh,  $15,  f.o.b.  plants,  Penn- 
sylvania. California  grades,  $15@$25, 
f.o.b.  mines.  Imported,  English,  $24@ 
$27,  f.o.b.     Atlantic  ports. 

Graphite — Ceylon  lump,  first  quality, 
7J@8c.  per  lb.;  chip,  6@6Jc.;  dust,  4 
@4|c.  No.  1  flake,  7c.;  amorphous 
crude,  3c.@2ic. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
nlongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  2  in.  size,  $1.40@$2 
per  net  ton;  IJ  in.,  $1.50@$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined — Crude,  $12@ 
$15  per  ton.  High-grade  caustic  cal- 
cined, lump  form,  $30@$40  per  ton. 
Plastic  calcined,  $56  in  barrels,  carload 
lots,  f.o.b.  California  points.  Atlantic 
seaboard,  $60. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
14;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
$6.50.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90@$160  per  ton  (depending  upon 
quantity);  all  f.o.b.  New  York. 

'Monazite  —  Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos- 
phate, $12..'50;  75  per  cent,  $11.50;  75@ 
74  per  cent,  $11;  70  per  cent,  $7.35; 
per  cent,  $6.85;  68@66  per  cent,  $G.G0. 

'Foote  Mineral  Co.,  Philadelphia,  Pa, 


68     .50 


Pumice  Stone — Imported,  lump,  4@ 
60c.  per  lb.;  domestic  lump,  6c.; 
ground,  4@7c.,  all  f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  14c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
14c.;  Spanish  lump,  12@14c.;  domestic 
fines,   f.o.b.   mines,    Georgia,    12  @  14c. 

Quartz — (Acid  tower)  flst  to  head, 
$10;  li  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Silica  —  Glass  sand,  $2.25  per  ton; 
sand-blast  material,  $2.25,  both  f.o.b. 
Indiana  points.  Amorphous  or  decom- 
posed variety,  soft  silica,  250  to  500 
mesh,  $16@$30  per  ton.  Canister, 
crude,  $2.50  per  ton,  f.o.b.  Illinois  points. 
Molding  sand,  building  sand,  glass 
sand,  $2.25@$3,  f.o.b.  Pennsylvania 
points.  Market  reported  generally 
dull. 

Sulphur — $18  per  ton  for  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $11(S)$20  per 
ton;  roofing  grades,  $8.50@$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10@$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars.  Imported, 
$35@$40;   Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic  —  White  arsenic,  8@9c.  per 
lb.   in  carload  lots. 

Sodium  Nitrate  — $2.75@$2.85  per 
cwt.  ex  vessel,  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $33@$35  per  ton. 
New  York. 

Potassium  Sulphate — Powder,  domes- 
tic, $1.75@$1.80  per  unit,  basis  90  per 
cent,  f.o.b.  New  York. 

Ferro  Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium— Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  16@17c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $85@$90,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $90@$95, 
c.i.f.  Atlantic  seaports.  Spiegeleisen, 
18@20  per  cent,  $32,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.50  per  lb.  of 
contained  metal,  f.o.b.  works. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross   ton,   f.o.b.   works,   $50@$55; 


per  gross   ton,   i.o.D.   works,  !tiOU^!tibt>; 

50    per    cent,    $80@$85;    75  per    cent, 
$145@$150. 

Ferrotungsten — Domestic,  70    to    80 


per  cent  W,  50@55c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
50c. ,  duty  paid,  f.o.b.  Atlantic  ports. 

Ferro-uranium — 35  to  50  per  cent  U, 
$6  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadium — $5@$6  per  lb.  of  V 
contained,  according  to  analyses  and 
quantity. 

Metal  Products 

Copper  Sheets — Current  New  y.irk 
list  price,  20J@203c.  per  lb.;  wire,  15c. 

Lead  Sheets — Full  lead  sheets,  7Jc.; 
cut  lead  sheets,  7ic.  in  quantity,  mill 
lots. 

Nickel  Silver  —  33Jc.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheet* 
18Jc.;  sheathing,  17Jc.;  rods,  i  to  3  in., 
15Jc. 

Zinc  Sheets— $11  per  100  lb.,  le.s.-;  8 
per  cent  on  carload  lots,  f.o.b.  smelter: 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumini. 
$35@$50  per  ton,  f.o.b.  works. 

Chrome  Cement — 40@45  per  ceni 
Cr.Oa,  $45@$50  per  net  ton,  and  $55  ir 
sacks,  carload  lots,  f.o.b.  eastern  ship 
ping  points. 

Chrome  Brick — Straights,  $75  per  net 
ton,  shipping  point;  arches,  keys 
wedges,  $80;  splits,  soaps,  $90. 

Fire  Brick — First  quality,  9-in.  shapes, 
$40(S)$50  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $40 
@$50. 

Magnesite  Brick- 9-in.  straights,  $90 
@$95  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $100;  soaps  and  splits,  $110. 

Silica  Brick — 9-in.,  per  1,000:  $45@ 
$55  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,     April     26,     1921.— Steel 

prices  as  recently  equalized  between  the 
Steel  Corporation  and  independents  are 
holding  without  diflSculty. 

Standard,  small  and  boat  spikes  are 
again  quoted  at  a  single  base  price, 
3.40c.,  as  was  the  practice  before  the 
war,  the  extras  for  small  sizes  being 
those  of  the  war  control,  slightly 
greater  than  in  the  old  list.  Chain  has 
been  reduced  again,  from  6.75c.  to 
6.25c.,  base,  and  extras  on  sizes  under 
l-in.  are  lessened  by  25c.  Cold-finished 
steel  bars  are  now  uniformly  quoted  at 
3.10c.,  base,  against  cut  prices  recently 
ruling  of  2.90c.  to  3c.  Consumption  of 
steel  is  unchanged. 

Pig  Iron — The  report  that  a  sale  of 
5,000  tons  of  basic  has  been  made  at 
$22.50  is  both  denied  and  reaffirmed. 
Foundry  is  ofl'ered  at  50c.  under  former 
quotations  by  one  producer.  .The  mar- 
ket is  quiet.  We  quote:  Bessemer, 
$25;  basic,  $23;  foundry,  $24.50@$25, 
f.o.b.  Valley  furnaces,  with  $1.96 
freight  to  Pittsburgh. 

Coke 

Connellsville.— Furnace,  $3.50@$4.25; 
foundry,  $4.50@$5.50. 
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Record  Gold  Tribute 

Imports  of  the  Metal  From  All  Over  the  World  Into  the  United  States  May  Break 
Record  of  1917  and  Have  Reversed  the  Tide  of  1920 — Effect  on  Domestic  Industr}- 
Problematical — Present  Gold  Production  Is  Insignificant  Compared  With  Imports 

Editorial  Market  Study 


A  YEAR  AGO  exports  of  gold  from  the  United  States 
impelled  many  bankers  and  economists  to  question 
the  effect  of  these  movements  on  the  financial  struc- 
ture of  the  country.  One  large  bank  in  New  York  seriously 
proposed  the  consideration  of  an  embargo  on  gold,  so  as 
to  prevent  undue  disturbance  and  contraction  of  the  credit 
of  the  country.  A  reverse  movement  is  now  taking  place; 
gold  has  been  pouring  into  our  coffers  to  the  amount  of 
about  $280,000,000  net  during  the  last  six  months,  and  the 
gold  holdings  of  the  United  States  are  approaching  closely 
the  record  set  in  1917.  Should  the  present  movement  con- 
tinue, this  record  may  be  surpassed  and  a  figure  estab- 
lished such  as  was  never  attained  by  any  single  country's 
gold  accumulation  in  all  history. 

What  will  be  the  efltect  of  this  tribute  of  the  precious 
metal  from  so  many  countries?  Some  bankers  maintain  it 
will  inflate  prices  here,  and  hence  are  skeptic  as  to  its 
effects  and  advisability.  One  beneficial  effect  has  been  and 
will  be  the  betterment  of  exchanges  in  those  countries 
exporting  the  gold.  In  general,  most  of  the  nations  of 
the  world  can  ill  afford  to  release  their  gold  holdings  and 
must  resort  to  other  methods  in  settling  their  adverse 
trade  balances,  i.e.,  selling  goods  or  services,  which  is  the 
only  way  they  can  ultimately  discharge  their  heavy  obliga- 
tions. 

Credit  Inflation  or  Reserve  Strengthening? 

The  stupendous  economic  disturbances  of  the  last  seven 
years  have  set  in  motion  great  tides  beyond  the  control 
of  any  one  nation.  Fortunately,  most  of  the  unusual  eco- 
nomic conditions  arising  out  of  these  disturbances  have  a 
way  of  becoming  settled  without  any  extraneous  assistance. 
So  it  will  probably  be  with  the  present  inward  gold  move- 
ment as  it  was  with  last  year's  outward  movement.  The 
added  gold  supplies  may  increase  prices  of  commodities  in 
the  United  States,  in  which  event,  theoretically,  our  export 
trade  should  diminish  and  imports  should  increase,  result- 
ing in  subsequent  exportations  of  gold  to  pay  for  them. 
Regardless  of  the  theoretical  considerations  involved  in  the 
results,  and  viewed  from  an  international  standpoint,  it 
is  regrettable  that  large  shipments  of  gold  are  being  added 
txj  our  already  abnormally  great  stock  of  the  metal.  How- 
ever, there  seems  to  be  no  immediate  way  out  of  the  diffi- 
culty. European  nations  cannot  be  blamed  for  wishing  t') 
rest/ire  their  currencies  to  a  gold  basis,  and  one  of  the 
ea.sicsl  and  (|ui(kest  methods  is  by  means  of  gold  payments. 

According  to  a  statement  issued  by  a  leading  New  York 
bank,  a  gold  dollar  in  the  vaults  of  a  Federal  Reserve 
Bank  serves  or  may  serve  as  the  basis  of  deposit  liabilities 
of  $2.50  (40  per  cent  gold  reserve  behind  notes)  and  these 
deposits  to  the  cri'dit  of  a  member  bank  may  in  turn  serve 
to  enable  credit  extension  by  that  liank  of  anywhere  from 
■even  and  one-half  to  fourteen  times  thai  amount,  or,  say, 
$1U  to  $.'{5.  Ilcnrc  the  alarm  over  another  perioil  of  credit 
expansion.  A  wide  difference  of  opinion  exists,  however, 
an  to  whether  this  would  be  the  efTert  of  the  present  gold 
movement,  other  (innnriers  maintaining  that  any  addi- 
tional supply  of  gold  would  tend  only  to  strengthen  reserves. 
The  results  would  appear  in  large  mensuri-  to  follow  the 
hanking  policy  of  the  country. 

Laiit  Year's  (iold   I.onh  Urgained 

f)n  April  1,  1921,  gold  storks  wire  reporte.l  by  the  Treas- 
ury as  amounting  to  $;i,001,.lHH.()00.  The  roc.ird  held  by 
the  United  States  was  $;i,121,KH7,.J40  tiporl.il  .May  I.  1!»I7, 
80  that  it  is  not  unlikely  that  the  record  will  \h-  broken  by 


the  present  movement.  The  low  point  in  gold  holdings 
occurred  exactly  three  years  later,  following  the  long  drain 
of  gold  after  the  embargo  was  lifted  (June  1.  1919),  and 
stocks  then.  May  1,  1920,  totaled  $2,646,615,750,  a  drop  of 
over  $475,000,000.  This  loss  has  been  almost  wiped  out  by 
the  accumulation  of  the  last  eleven  months. 

The  heaviest  shipments  of  gold  are  being  made  from 
France,  England,  and  the  Scandinavian  countries.  Total  com- 
parative imports  and  exports  of  gold  to  and  from  the 
United  States  for  the  first  three  months  of  1920  and  1921, 
as  given  in  the  following  table,  show  how  completely  the 
gold  tide  has  reversed: 


. Export.s ■ 

1920  |i)2l 

January $47,816,900       $2,725,000 

February 42,873.400  1.036,000 

.March 47,049,200  700,000 


Importi*  ■ 

1920  1921 

$12,017,500       $38,193,700 

4,473,400         44,422,400 

16,985,200        106,000,000 


Although  lai'ge  amounts  of  gold  have  come  from  England, 
this  metal  is  mainly  the  product  of  British  mines  and  is 
sold  in  an  open  market.  As  an  embargo  is  still  in  effect 
on  the  export  of  gold  from  England,  it  is  impossible  for 
bankers  who  negotiate  gold  shipments  to  procure  the  metal 
from  the  Bank  of  England.  However,  newly  mined  gold, 
South  African  in  particular,  is  freely  sold  in  the  London 
market  and  is  an  exception  to  the  rule.  Active  competitive 
bidding  may  come  from  India,  the  United  States,  or  local 
British  financial  interests.  Of  late  American  bankers  have 
had  the  field  for  themselves.  The  price  paid  for  the  gold 
depends  upon  the  depreciation  of  the  pound  sterling,  and 
at  present  is  about  104s.,  compared  with  a  normal  price  of 
about  85s. 

Imported  Gold  Being  Carefully  Scrutinized 

Some  of  the  gold  being  sent  to  the  United  States  is 
reported  to  be  of  Russian  origin,  shipped  through  neutral 
countries.  Precautions  are  being  taken  by  the  United  States 
Government  to  prevent  any  Russian  gold  being  taken  by 
the  banks.  The  prejudice  is  due  to  the  irresponsible  char- 
acter of  an  unrecognized  government,  whose  present  acts 
may  be  subject  to  later  denunciation  by  a  more  representa- 
tive administration  and  a  claim,  coupled  with  legal  en- 
tanglements, that  the  Soviet  regime  has  virtually  looted 
the  Russian  treasury  in  selling  its  gold.  The  attitude  of  the 
various  governments  which  arc  refusing  to  accept  this  gold 
is  prompted  more  by  solicitude  for  the  Russian  peoi)le  than 
by  any  desire  to  harm  them  liiumcially.  No  doubt  the  re- 
ports that  have  been  cinulatcd  al)out  the  size  of  these 
shipments  have   been  exaggcr.itcil. 

(Circulation  of  (iold   DJHrourugcd 

Despite  the  fact  that  more  than  one-third  of  the  world's 
gold  stock  is  now  in  the  United  States,  the  circulation  of 
gold  is  still  discouraged,  d\ie  to  the  great  amount  of  jiaper 
money  that  rests  upon  the  gold  reserves. 

Japan  is  another  country  having  an  abnormally  large 
slock  of  gold,  and  the  stagnation  of  business  in  Japan  is 
attributed  largely  to  the  locally  high  prices  of  commodities, 
as  a  result  of  the  heavy  gold  supply. 

In  view  of  the  great  stocks  nf  gold  in  the  United  States 
and  the  constant  additions,  the  effort  of  American  pro- 
ducers to  (III  their  share  in  adding  to  the  gold  reserve  seems 
puny.  Almost  twice  bh  much  gold  was  imported  <luring 
the  month  of  March  as  was  prmhiicd  in  the  United  .States 
(luring  the  whole  nf   1920, 
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Company  Reports 


Butte  &  Superior  Shows  Net  Decrease 

Zinc;  Montana 

A  report  of  operations  of  Butte  &  Superior  Mining  Co. 
for  1920  states  that  87,259,471  lb.  of  zinc,  7,198,086  lb  of 
lead,  727,113  lb.  of  copper,  1,617,877  oz.  of  silver,' and  2,853 
oz.  of  gold  were  contained  in  zinc  and  lead  concentrates 
produced.    Income  account  follows: 

Revenue:  Year   ig^O  Year   lITi 
Zinc     and     leaii     concentrates     and 

residues       $4,460,547.20  $5  912  640  11 

Less    freight 681.270.77        1:^51.470:59 

Costs  and  expenses:  $3.779.276.«      $4,861,169.52 

Mlnln|--334,i.i9- -tons:: ::::::::::•  ^r'Sli-^^fli  *H;5r?^r^s 

other    charges,    shutdown    expenses       '•"-■•""'''  1.106.795.58 

depreciation,   etc 401.487.50  295.343.49 

Total  operating  costs  and  expenses  $3,682,018.78  "$044,897.19 
Net    Income    from    operations    plus 

''^'"^"O"    $       97.257.65  $     916.272  33 

Other    income $       98.432.80  T   126.266.40 

Total   income  from  all  sources $     195  690  45  $1  040  5^8  it 

Reserve  for  taxes,    contingencies,    etc.             7:761.7:5  177:549:00 
Net  income  and  proceeds  of  depletion 

_       —to  surplus  account    «    187  <)''S  70  «     scj  oso  71 

Surplus  from  operations-                                    is^a.!,.,o  $    864,989.73 

Balance  as  stated  Dec.   31,   1919 jq  nfi"  1  ■>«  si 

Net  income  and  proceeds  of  depletion-as  above  '     187:928:76 

Balance  of  surplus— Dec.    31,  1920 $3,250,049.51 

n^^QiTrfn."*/^'^*'   Dec.  31,  1919,  were  $2,808,966.16;  on 
Dec.  31,  1920,  $2,722,209.17.  '^  •       >  .  "" 


New  Cornelia  Surplus  Increases 

Copper;  Arizona 

f.'^iZl°''i  °^  operations  of  the  New  Cornelia  Copper  Co. 
fnd  34?4fi7°fiT,K  1  f''""''"'^  'b.  of  copper  was  produced, 
ner  f.^'^'^^'^S^  Jb.  delivered  at  an  average  price  of  18.56c. 
per  lb.  Two  dividends,  totaling  $900,000,  were  paid  A 
statement  of  income  and  expenditure  follows: 
expenditures 

Operating  expenses .  . 

Salaries,  office,  general  expenses'. *  '   a^-HIVa 

Freight,  refining,  marketine         43.760  04 

State  and  Federil  taxes  ...■.•.■.'.'.'.■.■. f,''^''*  '' 

$4,530,670  56 
Depreciation  charges 

Ore  depletion  charS 692.582  68 

Interest  ^     921.02875 

19.918  68 

N'et  income  $1,633,530   II 
991.136  58 

,,,  .  INCOME  "■'"•"'" 

i  otai  earnires  on  metals 

Dividends  $7,089,512.99 

Other  income    5.100  00 

60.724.26 

Total — 

$7,155.337  25 

Earned  surplus  on  Dec.  31,  1919,  amounted  to  $2,857,463  - 
46;  on  Dec.  31  1920,  $2,948,600.04.  Copper  on  hand  v;iued 
at  iz^c.  per  lb.  amounted  to  $4,589,691.75. 

Silver  King  Levies  Assessment 

Lead;  Utah 

Minin^^o*  fLT9^^T!  °*  ^^'  ^"^"'-  K'"^  Consolidated 
Mining  Co.  for  1920  states  that  234,509  lb.  of  lead,  12,771 

value  of  $2r?305  T'-^l'"''  '"^^'^  "^''^  P'-''""'^'^^,  to  the 
IIZ  °  ^^'^'^^.t,  Re^-e>Pts  totaled  $253,876,  and  include  the 
Items  convertible  notes,"  $152,600;  "bills  payable  "  $4  100 
and  balance  on  hand  Jan  1  1920  r>9  087  n  1  i  **'^""' 
also  totaled  $9>;-H7c  T.'  .'.,"'  '^■'^'■*^^-  Di.sbursements 
aiso  totaled  $25o,876.  Capital  stock  outstanding  Dec  31 
1920,  amounted  to  850,537J  shares,  $1  par.  Owing  to  the 
ner  shTr  ^7^'°^^"*  operations,  an'assessment  of  lOc 

per  share  was  levied  on  April  C,  1921. 


Old  Dominion  1920  Operations  Unprofitable 

The  annual  report  of  the  Old  Dominion  Co.  for  1920 
states  that  22,854,452  lb.  of  copper,  181,010  oz.  silver,  and 
3,484  oz,  gold  was  produced,  and  28,818,025  lb.  of  copper 
was  sold  and  delivered  at  18.374c.  per  lb.  Income  account 
follows: 

1 1  come: 

Exlfen'^es:™'"'"''"''"'''"''^"''' $5,548,177  28 

Finished  metals  on  hand  at  beginning  of  the 

year $4  214  775  34 

Mining,  treating,  and  refining 4:045:866:09 

IT-   ■  u  J       .   ,         ,        ,  $8,260,641   43 

t  inished  metals  on  hand  at  end  of  the  year  3. 1 69.579 .  1 2 

SoUi                     1         J       J     .   -  $5,091,062  31 
.bellmg,    general,    and    admini,trative   ex- 
penses   127  (,57  Q3 

Depreciation  of  plant  and  equipment 138947  68 

Depletion  of  mines 333  340  92 

'"*"'"' 165:334:53        5.856,342. 47 

Loss  for  the  yearl  920 ~$308, 165.19 

Surplus  balance  on  Dec.  31,  1919,  amounted  to  $3,364,- 
667.22;  on  Dec.  31,  1920,  $3,056,502.03.  No  dividends  were 
paid  during  the  year. 


Yukon  Gold  Deficit  $393,223 

A  report  of  operations  of  the  Yukon  Gold  Co.  for  1920 
states  that  the  company's  tin  deposits  in  the  Federated 
Malay  States  are  undergoing  development.  A  statement  of 
the  income  derived  from  ether  operations  follows: 

Cubic 

Yards  Production 

Dawsondredges                                 1.226.578  $415,030 

Dawson  hydraulics 1.702.264  284.969 

t  aliforma  dredges 4.900,726  494  490 

Murray  dredge 1.295.900  96:332 

Miscellaneous  operations 34.216 


\Vr 


:mg 


Total  operations 

Non-operating  income 

Total  income 

Less:  

Royalties  paid 

Interest  charges,  general  expense  and  examinations. 


$319,997 

160.837 

358.123 

83.248 

1.244 


$1,325,037       $923,449 


$95,033 
124.131 
136.367 
13.084 
32,972 


Net  operating 


Depletion 

Depreciation : 

Advance  to  subsidiary  companies — 
Written  ofif 

Net  deficit  for  year  1920 


116,787  697,610 


Tonopah  Belmont  Net  Profits  Increase 

Silver;  Nevada 

The  annual  report  of  operations  of  the  Tonopah  Belmont 
Development  Co.  shows  that  two  dividends  were  paid 
during  1920,  of  $75,000  each,  or  5  per  cent  on  the  $1,500,000 
shares  of  $1  par  value  fully  issued.     Operating  statement: 


Gross   value   of  producti^ 
Losses    in    treatment.... 


Y'ear  Ended 
Dec.  31.  1020 

$1,796,141.51 

141.338.28 

Net  values  realized $1,654,803.23 

Operating   expenses 1.252,395.55 

Net   earnings   mine  and   Tonopah   mill       $402,407.68 
Net   earnings  of  other  plants 55,418.81 

Total  net  earnings  from  operation.  .  .  .       $457,826.49 
Other   income (a)204,531.74 


Y'ear  Ended 

Dec.  31.  1919 

$1,231,482.59 

106.625.85 


exploration,  taxes,  etc 


Net  profit $603,146.72         $569,806.65 

(a)   Includes  dividends  from  Belmont  Surf  Inlet  Mines,  Ltd. 

The  Belmont  Surf  Inlet  Mines,  a  subsidiary  company, 
shows  $866,929.46  in  values  realized,  and  a  net  income  of 
$212,103.45,  from  which  $16,844.50  has  been  deducted  as  a 
reserve  for  income  taxes. 
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Mining  Stocks 

Week  Ended  April  23,  1921 


Stock 


Exch.  High    I 

COPPER 


Adventure Boston 

Ahmeek Boston  

Alaska-Br.  Col N.  Y.  Curb  J 

Allouez Boston  21 

Anaconda New  York  39| 

Arcadian  Consol....  Boston  3 

Ariz.  Com'I Boston  8i 

Big  Ledge N.  Y.  Curb  ft 

Bingham  Mines Boston  .... 

Calumet  &  Arizona. .  Boston  50 

Calumet  &  Hecla Boston  238 

Canada  Copper N.  Y.  Curb  

Centennial Boston  .... 

Cerro  de  Pasco New  York  28| 

Chile  Copper New  York  II  = 

Chino New  York  24 

Columbus  Hezall Salt  Lake  1.  .  . . 

Con.  Arizona N.  Y.  Curb  

Con.  Copper  M N.  Y.  Curb 

Copper  Range Boston  35 J 

Crystal  Copper(new)  Boston  Curb  •30 

Davis-Daly Boston  6i 

East  Butte Boston  9  I 

Fiist  National Boston  Curb  ♦SS 

FrankUn Boston  2 

Gadsden  Copper. .. .  N.  Y.  Curb  .... 

Granby  Consol New  York  .... 

Greene-Cananea New  York  24J 

Hancock Boston  .... 

Howe  Sound N.  Y.  Curb  

Inspiration  Consol...  New  York  35 

Iron  Cap Boston  Curb  6 

Isle  Royale Boston  201 

Kennecott New  York  20J 

Keweenaw Boston  .... 

Lake  Copper Boston  2  \ 

La  .Salle Boston  I J 

Magma  Chief N.  Y.  Curb 

Magma  Copper N.  Y.  Curb  22 

Majestic Boston  Curb  ♦9 

Ma-son  Valley Boston  I J 

MaM  Consolidated. .  Boston  2; 

Mayflower-Old  Col..  Boston  4 

Miami  Copper New  York  22J 

Micbigan Boston  

Mohawk Boston  50 

Mother  Lode  (new)..  N.  Y.  Curb  4J 

Nevada  Consol New  York  12 

-New  Baltic Boston  Curb  .... 

New  Cornelia Boston  155 

Niion  Nevada N.  V.  Curb  ..    . 

North  Butte Boston  llj 

North  Lake BoatOD  J 

Ohio  Copper N.  Y.  Curb 

Old  D.miiM'jn Boston  20 

Oiceol* BoatOD  27 

PhelpfDodge Open  Mar.  tl60  fl 

Qulaoy BodtoD  39i 

Rax  Comelldated. . .  New  York  1 3  J 

Ray  Btreulca Bontoo  Curb 

St.  Mrnn't  Min.  Ld..  Boston  39 

.'fences  Copper Boston  151 

Shannon Bo-ton  •90 

.Hhattuck  Arizon*.. . .  New  York  6 

South  Lake Boston  , 

Superior  Copper Boston  

Superior  A  BmtoD...  Boston  1] 

Tmin.  f ;.  A  C.  ofa. . .  New  York  9J 

Toulumno Bwton  •48       ' 

United  Vtrde  E« Ronton  Curb  29 

UUh  Cot.wl Il.,.i.,n  4 

UUh  Copper N<-w  York  54 

UUhM.  JcT Bo>tori  i; 

Viotork Boston  |     o 

Wlnon» Beaton  ^46       < 

WoWerin* Boalon  12 
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NICKP.UCOPI'KR 

fJlI^J  wl"l!*!    ■;•     K"'i;"!!            '*'       '^1  l5|M»t.'l9,  .50 

I»t«rn«t.  Mnkal,  pt..     New  York             |o     Fob. '21,0  1.50 
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N.Uon.ll.«d.rrfd..     N«,Yo,k           105       105*  105     m">2:8  ? 
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Boston  Curb  *34       *28 

New  York  I            I 
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Toronto  I    90     1  75 

Toronto  ♦12        *I2 

Boston  3          2$ 
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N.  Y.  Curb  7           6 
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Civil  Government  at  Colleges 

WE  HAVE  OFTEN  MARVELED  at  the  intense 
crj'stallization  of  habit  and  character  that  goes 
on,  let  us  say  roughly,  between  the  ages  of  fifteen  and 
twentj--five,  which  is  for  many  the  college  period.  It 
is  as  if  Natui-e  had  set  aside  this  period  to  mould  the 
man  and  then  launched  him  forth,  for  better  or  worse, 
into  the  game  of  life. 

Why  is  it  that  connections,  tricks  of  speech  and  man- 
ner, habits  of  thought,  acquired  at  this  period,  outweigh, 
in  intensity  and  persistence,  subsequent  far  more 
important  associations  and  development?  Many  men 
remain  set  as  it  were  in  the  immature  mould  in  which 
they  emerge  from  that  period.  Only  the  most  virile 
of  intellect  and  character  keep  up  their  evolution,  and 
so  remain  in  the  spiritual  sense  forever  young.  But 
if  this  is  the  case,  how  much  thought  and  care  should 
be  applied  to  this  our  main  formative  period!  What 
a  burden  of  responsibility  have  our  college  overseers, 
faculty,  and  students ! 

Again,  if  the  accepted  principles  of  evolution  and 
ontogeny  be  true — and  there  is  little  doubt  that  they 
are — the  individual,  from  the  embi-yo  to  the  mature 
man,  goes  through  all  the  stages  of  the  development  of 
life,  in  his  growi:h.  Passing  bj'  the  embryonic  and 
pre-natal  stages,  we  recognize  in  the  small  boy  the 
so-called  savage — the  impulsive,  nature-reacting, 
thoughtless  stage ;  and  those  who  really  know  the  so- 
called  savages,  or  primitive  peoples,  are  quick  to  prove 
this  by  the  obverse  conclusion,  that  they  simply  have 
the  characteristics  of  children  and  are  to  be  best  under- 
stood and  dealt  with  as  such. 

The  further  consequence  of  this  theory,  in  the  ado- 
lescent youth,  has  not  been  so  generally  perceived;  but 
does  it  not  follow  that  before  he  reaches  the  age  of 
manhood — which  the  law,  dimly  striving  to  fix  a  limit, 
has  determined  at  twenty-one,  but  which  may  be  less 
or  a  good  deal  more,  according  to  the  individual — he 
passes  through  the  stage  intermediate  between  that  of 
the  primitive  man  and  the  best  present-day  man  to 
which  his  individual  heritage  entitles  him?  For  the 
so-called  Anglo  Saxon,  will  not  the  adolescent  pass 
through  all  that  struggling,  warring,  triba',  feudalistic, 
fiercely  sensitive,  chivalrous,  emotional,  intolerant,  loyal, 
impulsive  period,  which  we  may  understand  by  studying 
the  history  of  our  race  from  the  remote  and  middle 
ages  down  to  the  present?  The  country  recognizes  this 
principle  when  it  drafts  youths  of  eighteen  into  the 
army  but  denies  them  a  vote  till  they  are  twenty-one, 
thereby  frankly  and  brutally  ruling  that  they  make 
good  soldiers  but  poor  citizens  at  that  age. 

This  bears  on  the  problem  of  the  colleges — their  train- 
ing, the  discipline  and  government.  It  means  that  the 
student  must  be  educated — led  out,  as  the  Latin  deriva- 
tion implies — in  the  best  possible  way  to  the  highest 


that  evolution  has  attained  at  the  present  day.  It  also 
means  moderate  and  progressive  and  wisely  safeguarded 
experiments  in  student  self-government ;  but,  as  a  corol- 
lary, that  absolute  self-government  must  be  tempered 
and  guided  and  controlled  by  the  mature  men;  and  the 
responsibility  for  this  naturally  rests  on  the  faculty  and 
on  the  overseers  or  governing  boards.  These  mature 
men  have,  in  the  best  sense,  a  mandate  over  the  youth 
under  their  control;  they  have  at  the  least  a  protecto- 
rate, and  are  more  responsible  for  the  students  than 
are  the  students  themselves. 

Boards  of  overseers  and  faculties  should  bear  these 
truths  in  mind;  and  student  government  should  ac- 
cordingly be  under  mature  control.  Such  boards  and 
faculties  should  be  chosen  with  this  in  view — that  they 
represent  the  best  as  mature  men  and  guides  and  friends 
of  youth — as  much  as  or  more  than  from  their  learning 
and  their  ability  to  cram  the  expanding  brain. 

Where  the  superior  government  is  inadequate,  weak, 
and  unfit,  and  student  government  is  given  full  sway, 
we  shall  see  strange  things,  which  demonstrate  at  once 
our  theory.  Democratic  government  tends  to  become 
tyrannical,  just  as  in  our  immature  democracies:  per- 
sonal liberties  are  curtailed,  and  the  government  indulges 
itself  in  making  petty  rules  that  attack  personal  liberty, 
and  takes  a  mediaeval  delight  in  their  autocratic  and 
often  cruel  enforcement.  A  freshman  must  not  cross  a 
certain  strip  of  grass,  or  wear  a  necktie  of  a  certain 
color,  or  wear  any  but  a  certain  cap,  and  so  on  and  so  on. 
Some  of  our  colleges  countenance  long  lists  of  gravely 
enacted  and  printed  rules  of  this  infantile  kind.  Thus 
the  colleges,  which  should  represent  the  maximum  of 
individual  expression,  freedom,  and  equality,  often  hark 
back,  instinctively,  further  than  the  small-town  spirit, 
to  the  mediaeval  classes,  cliques,  s{)ecial  privileges,  and 
petty  blue  laws  which  they  should  strive  to  outgrow. 

The  oldest  member  of  the  Cornell  faculty,  in  point  of 
service,  Professor  George  Lincoln  Burr,  has  come  forth 
with  a  classic  pronouncement  on  this  condition  as  it 
exists  at  Cornell.  The  occasion  was  the  ducking  by 
200  sophomores  of  a  freshman  for  failure  to  wear  the 
prescribed  freshman  cap ;  after  which  ducking  the  fresh- 
man left  the  college.  We  quote  from  the  daily  .papers : 
"Professor  Burr  intimated  that  he  would  resign  un- 
less the  board  of  trustees  of  the  university  took  action 
to  prevent  the  interference  of  student  government  with 
individual  liberty.     .     .     . 

"In  his  statement  Professor  Burr  described  meeting 
a  group  of  students  on  their  way  home  from  the  Beebe 
Lake  ducking.  'They  were  returning,'  he  said,  'from 
the  punishing  by  lynch  law  of  a  fellow  student  for  fail- 
ure to  wear  a  certain  cap.  One  of  them  was  heard  to 
remark  in  self-congratulation:  "Here  are  200  real 
men."  He  was  right.  The  other  day  I  saw  a  group  of 
dogs  baiting  a  kitten.  They  were  real  dogs.  They  had, 
I  have  no  doubt,  red  blood.' 
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"Professor  Burr  said  that  he  regarded  a  matter  of 
clothing  a  small  thing  to  fight  for,  and  asked  by  what 
right  the  students  are  permitted  to  prescribe  costumes 
for  other  students.  He  then  declared  that  the  freshman 
cap  rule  was  formulated  some  years  ago  by  a  'handful 
of  students  at  a  down-town  resort,'  and  that  the  student 
opinion  has  since  come  to  acquiesce.  'But  what  repre- 
sentation was  there?'  he  asked.  'What  chance  for  dis- 
cussion? What  room  for  protest?  And  who  could  give 
any  body  of  students  authority  in  matters  to  which  not 
the  university  itself,  nor  the  civil  community,  presumes 
to  dictate?'  " 

Underground  Electrical  Prospecting 

WE  PRESENT  in  this  issue  the  first  part  of  an 
extended  abstract  of  an  article  written  by  C. 
Schlumberger,  a  mining  engineer  and  professor  in  the 
Ecole  Nationale  Superieure  des  Mines,  Paris.  Sherwin 
F.  Kelly  translated  the  article  from  the  French  under 
the  direction  of  Mr.  Schlumberger. 

The  article  is  a  conservative  review  of  efforts  having 
for  their  purpose  the  discovery  of  mineral  deposits  by 
electrical  methods,  a  theoretical  discussion  of  the 
potentiometer  method  of  examining  ground,  and  a  de- 
scription of  experiments  to  determine  the  applicability 
of  the  method  to  mineral  discovery  or  ore  hunting; 
together  with  such  conclusions  as  were  warranted  by 
the  experimentation.  Inasmuch  as  the  subject  is  pre- 
sented .scientifically,  and  as  the  conclusions  are  con- 
servative and  credible,  although  there  is  a  noticeable 
optimism  on  the  part  of  the  author  at  times,  we  feel 
justified  in  presenting  the  article  to  our  readers. 

The  method  consists  in  passing  a  direct  current  be- 
tween two  distant  points  and  determining  lines  of 
equipotential  between  the  two  points  by  means  of  a 
potentiometer,  equipped  with  non-polarizing  electrodes. 
The  lines  of  equipotential  are  mapped  and  can  be 
traced  out  with  a  considerable  degree  of  precision. 
Concentration,  .spreading  or  deformation  of  the  lines 
of  equipotential,  symmetrical  or  unsymmetrical  dis- 
position of  the  plotted  curves,  are  the  keys  by  which 
the  underground  structures  are  interpreted. 

Neces.sarily,  there  must  be  worked  out  a  relation 
Vjetween  accurately  known  structure  and  the  indications 
of  the  potential  map.  Mr.  Schlumberger  has  done  this 
in  a  sufficient  number  of  experiments  to  be  imbued 
with  the  thought  that  the  method  presents  useful  pos- 
sibilitie.s.  In  his  conclusion,  he  states  that  "electrical 
proce.s.^es  will  probably  never  give  certain  and  precise 
results.  Their  domain  is  to  furnish  more  or  less  clear 
indicationH,  serving  as  a  guide  for  the  orientation  of 
reMearchts  by  drill,  shaft,  or  gallery."  In  a  tentative 
way  he  limits  the  application  of  the  method  to  compara- 
tively .shallow  depths.  He  states  that  "The  present 
«tu(ly  constitutes  a  beginning.  Perfections  or  other 
analogous  methods  present  themselves  to  mind  and  seem 
to  merit  serirms  investigations." 

The  weak  points  in  the  method  appear  to  be,  first,  the 
greater  influence  of  the  immediate  surface  zone  upon 
the  equipotential  map  a,s  compared  with  deeper  zones 
about  which  naturally  there  is  need  for  greater  infor- 
mation (a  good  geolrii^ist  can  usually  work  out  the 
structure  by  the  cUHtomary  method  of  extrapolation 
from  observed  exposures  to  a  greater  dejjth  than  thi- 
equipotential  map  indicates);  second,  accentuated 
topographical  relief  in  itself  favoratile  for  detailed 
geological    examination    appears    to    be    a    considerable 


obstacle  to  the  accurate  interpretation  of  the  equi- 
potential map;  third,  unless  the  mass  of  an  orebody  at 
depth  is  sufficiently  great,  it  will  have  small  influence 
upon  the  surface  equipotential  map  (where  large  ore- 
bodies  exist  at  depth,  the  surrounding  evidence  of  their 
presence  in  many  cases  extends  to  the  surface  at  some 
point  or  points  and  falls  within  the  range  of  ordinary 
geological  examination)  ;  fourth,  spontaneous  polariza- 
tion, earth  currents,  heterogeneities  produced  by  insig- 
nificant presence  of  water  zones  interfere  to  a  greater 
or  less  extent  and  necessitate  greater  study  before 
their  influence  can  be  estimated  accurately;  fifth,  the 
method  appears  to  be  suitable  for  the  study  of  steeply 
dipping  strata  and  formations  (in  themselves  favorable 
for  geological  examination)  and  less  adaptable  for  hori- 
zontal or  blanket  formations ;  sixth,  the  crucial  test  of 
actually  discovering  significant  ore  deposits  in  regions 
where  there  has  been  no  exploitation  has  not  been 
applied. 

Our  own  study  of  Mr.  Schlumberger's  presentation 
leads  us  to  the  conclusion  that  the  method  is  limited 
in  its  scope.  Only  to  the  hands  of  a  thoroughly  trained 
and  experienced  mining  geologist  can  the  making  and 
interpretation  of  the  potential  map  be  intrusted.  Such 
a  geologist  would  have  to  spend  several  years  in  in- 
tensive study  of  the  method  as  applied  to  known  field 
conditions  before  he  would  be  competent  to  make  use  of 
it.  Under  such  circumstances  the  method  might  be- 
come an  auxiliary  to  the  customary  field  methods  now 
employed.  It  would,  however,  extend  and  possibly 
assist  the  extrapolation  between  known  structures,  and 
thus  tend  to  give  both  areal  and  structural  geolog- 
ical maps  a  higher  degree  of  accuracy  than  they  now 
have.  At  present,  such  maps  possess  a  large  personal 
element,  and  the  potentiometer  method  offers  some 
hope  of  reducing  this,  although  it  cannot  eliminate  it 
entirely. 

The  potentiometer  method  will  not  revolutionize  min- 
ing, nor  will  it  discover  many  new  deposits  to  further 
emijarrass  the  lethargic  metal  market.  It  will  at  best 
simply  add  another  field  method  and  additional  instru- 
ments to  the  kit  of  the  field  engineer,  which  up  to  the 
present  contains  a  clinometer,  compass,  magnetometer, 
and  hand  level.  It  will  provide  further  work  for  the 
surveyors  and  endless  discussion  among  mining  geol- 
ogists. In  the  end,  it  will  prnbaltly  contribute  its  mite 
toward  the  contimi.-it  ion  of  the  milling  industry. 


The  Licensing  of  Mining  F^ngineers 

THE  LICENSING  OK  ENCINEERS  by  state  au- 
thorities has  been  provided  for  by  law  in  many 
states,  and  in  many  of  the  remaining  states  such  a 
law  is  under  consideration.  The  American  Association 
of  Engineers  is  active  in  sui)port  of  such  legislation, 
believing  that  it  will  prevent  the  iiractice  of  engineer- 
ing by  those  who  are  uiKiualilied :  ami,  conversely, 
secure  the  avail.'ilile  practice  tii  those  who  are  (lualificd. 
The  Engiiie(!ring  Council,  which  re|)resents  all  engi- 
neers, has  considered  the  prolilem,  and  recomnu'nded 
a  model  bill  which  would  provide  the  maxinnim  oppor- 
tunity and  equity,  granted  that  such  legislation  must 
pass.  We  find  many  engiiic(>rs  in  general — civil  and 
(■lectrical  engineers — lukewarm  oi-  indifferent  on  the 
siiliject,  ;ind  concerned  only  that  the  licensing  legislii 
lion,  taken  as  incvitalijc,  shiiil  be  as  well  planned  and 
thoughtful  as  possible.  In  New^  York  State  at  prcHciil 
there  is  a  movement  to  take  away  the  privilege  of  cor- 
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porations  to  secure  a  license,  and  to  insist  that  instead 
only  the  individual  engineers  employed  by  those  cor- 
porations shall  be  licensed.  This  is  a  question  that 
concerns  mining  engineers  little.  The  great  engineer- 
ing corporations  which  have  developed  in  civil,  me- 
chanical, and  electrical  engineering  have  not  similarly 
grown  up  in  mining  engineering. 

The  mining  engineer's  profession  is  indeed  a  thing 
somewhat  apart  from  engineering  in  general,  and  it 
will  be  found  to  be  a  mistake,  and  a  lack  of  necessary 
refinement  of  definition  and  precision,  to  always  lump 
his  profession,  his  needs,  and  his  expression  with  all 
the  other  engineers,  from  ceramics  to  sanitation.  He 
is  engineering  the  great  mining  industry ;  he  is  a  scien- 
tific exploiter  of  natural  wealth,  more  akin  to  the  scien- 
tific farmer  than  to  the  builder  of  subways.  He  must 
know  geolog>-,  mining  methods,  chemistry,  metallurgj% 
mechanical  and  electrical  engineering,  accounting,  mar- 
keting, labor,  and  liuman  nature.  He  should  speak  for 
himself. 

What  does  the  mining  engineer  think  of  the  system 
of  licensing?  We  find  in  conversation  a  wide  diversity 
of  opinion.  Many  mining  engineers  are  opposed  to  it 
as  (in  their  opinion)  productive  of  no  tangible  good, 
while  it  would  involve  red  tape  and  the  prospect  of 
politics  and  ring  methods.  Others  believe  strongly 
in  it,  holding  that  it  will  exclude  the  unfit  pretender  or 
the  half-baked  pseudo-engineer,  and,  of  course,  to  that 
extent,  protect  them  in  their  own  practice.  But  through 
none  of  his  organizations  has  the  mining  engineer  ex- 
pressed his  collective  opinion  on  the  subject. 


Dollar  Copper 

DAIRYMEN  WHO  PURCHASE  margarine  instead 
of  butter  for  home  use  are  the  object  of  much  con- 
temptuous criticism  by  journals  serving  the  dair>'  indus- 
try. How  can  the  general  public  be  expected  to  favor 
butter  over  margarine  when  dairymen  themselves  buy 
the  cheaper  product,  is  the  general  argument.  Follow- 
ing the  same  idea,  why  don't  we  urge  copper  producers 
to  buy  copper  products?  Frankly,  we  do  not  have  the 
heart. 

Not  long  ago,  a  certain  company  in  one  of  our  best- 
known  Western  mining  districts  had  occasion  to  buy 
some  sheet  copper  and  some  copper  tubing.  The  order 
was  sent  to  the  Salt  Lake  Hardware  Co.,  reputed  to  be 
one  of  the  largest  and  most  reliable  supply  houses  of 
the  country.  Now,  with  copper  selling  for  less  than 
13c.,  and  sheet  copper  quoted  at  21  Ic.  wholesale  in  New 
York,  what  do  you  suppose  this  buyer  of  a  few  sheets 
of  copper  had  to  pay?  Why,  54c.  per  lb.  plus  freight. 
And  with  copper  tubing  quoted  at  26c.  per  lb.  in  New 
York,  what  do  you  think  the  buyer  had  to  pay  for 
200  ft.  f.o.b.  Salt  Lake?  A  mere  $1.04  per  lb.  The 
extra  4c.  over  the  round  figure  in  each  case  is  interest- 
ing. Is  it  to  make  it  appear  that  the  justifiable  price 
has  been  carefully  calculated  to  the  exact  cent,  or  is 
the  hardware  company  patterning  after  the  department 
store  bargain?  If  the  latter,  why  not  49c.  and  99c. 
instead? 

Copper  tubing  is  of  course  in  great  demand  just  now, 
but  we  don't  all  use  it  for  that,  and  it  seems  unfair 
that  the  law-abiding  consumer  should  pay  bootleg  prices. 
The  next  time  we  see  a  copper  producer  who  has  pur- 
chased something  of  copper  when  he  might  have  taken 
a  substitute,  we  shall  feel  it  in  order  to  salute  him  as 
a  true  sport. 


The  High  Cost  of  Mining 

MINING  MEN  ARE  COMPLAINING  about  the  high 
prices  still  charged  for  many  necessary  operating 
supplies,  particularly  for  explosives,  and  generally  be' 
lieve  that  sellers  of  such  commodities  are  neither  doing 
their  part  in  assisting  deflation  nor  in  any  way  trying 
to  alleviate  conditions  for  the  miner,  compelled  to  mar- 
ket his  product  below  cost  or  cease  operations.  In  the 
Engineering  and  Mining  Journal  of  April  9  was  pub- 
lished a  table  of  the  comparative  cost  of  mine  supplies 
in  recent  years.  This  table  was  prepared  by  the  Ameri- 
can Zinc  Institute.  Comparing  prices  in  December, 
1920,  with  those  in  1914  for  some  of  the  more  important 
articles  listed,  we  obtain  the  following  percentages  of 
present  as  against  pre-war  figures: 


Coal 304 

Gasoline 260 

Kerosene 305 

Cylinder  oil 321 

40  per  cent  gelatine.. 


Kusi 


243 


Waste 222 

Sheet  steel 140 

Hard  iron 140 

Rubber  belting 140 

Babbitt 129 


Canvas  belting 167 

Iron  pipe 308 

Malleable  fittings 286 

Brass  valves 225 

Drill  steel 200 

Wire-wound  rubber  air  hose  2 1 2 

Carbide 165 

Nails 247 

Wire  cable 222 

Manila  rope 260 


It  will  readily  be  seen  that  deflation  still  has  a  con- 
siderable distance  to  go,  although,  of  course,  pinces  have 
dropped  considerably  in  the  last  four  months  since  the 
data  were  collected.  Metal  producers  are  in  a  different 
position  from  most  manufacturers.  They  not  only  find 
little  outlet  for  their  product,  but  must  take  approxi- 
mately pre-war  prices.  Manufacturers,  in  general,  are 
asking  prices  which  would  net  them  a  profit  with  normal 
sales,  but  can  sell  next  to  nothing. 

As  to  explosives,  they  do  not  seem  to  be  advanced  as 
much  as  most  other  supplies,  but  the  fact  that  aggra- 
vates and  exasperates  mining  men  is  that  present  prices 
are  approximately  the  same  as  were  charged  at  the 
height  of  the  war  demand.  For  example,  40  per  cent 
gelatine  was  $11.50  in  1914,  $20.50  in  1917,  $22.50  in 
1918,  $21.50  in  1919,  and  $20  in  December,  1920.  Large 
quantities  of  glycerine  and  sulphuric  acid  are  used  in 
the  manufacture  of  explosives.  Early  in  1918,  sulphuric 
acid  was  about  $42  per  ton,  and  glycerine,  70c.  per  lb., 
compared  with  $20  and  20c.  at  the  end  of  1920.  It 
would  appear  that  the  manufacturers  of  explosives  did 
not  boost  prices  to  the  extent  that  was  fashionable 
during  the  war.  Doubtless  they  felt  that  their  tre- 
mendous profits  were  sufficient  without  their  doing  so. 
Now,  with  labor  still  high,  they  probably  do  not  feel 
that  their  prices  are  exorbitant  compared  with  those  of 
other  commodities.  However,  mine  operators  do  not 
look  at  things  in  this  light.  They  note  the  low  cost  of 
acid  and  glycerine  and  feel  that  prices  of  the  finished 
article  should  come  down.  They  are  dissatisfied,  and 
we  have  heard  that  some  explosives  consumers  are  unit- 
ing to  manufacture  their  own  dynamite. 

Metals  seem  to  be  the  only  commodities  that  are 
cheap.  In  the  whole  list  of  supplies  whose  prices  were 
published,  elevator  cups  were  the  only  things  shown  to 
be  cheaper  now  than  before  the  war.  But,  unfortu- 
nately, even  elevator  cups  are  more  expensive,  the  pre- 
war price  apparently  being  a  typographical  error!  How- 
ever, we  should  take  heai-t.  Cheap  raw  materials  will 
in  time  result  in  reasonable  prices  for  manufactured 
products,  and  probably  by  that  time  we  shall  also  have 
good  prices  for  our  copper,  zinc,  and  lead.  So  the  cycle 
goes. 
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What  Others  Think 


Is  ItTaxation  Without  Representation? 

At  a  meeting  of  the  New  York  Section  of  the 
Mining  and  Metallurgical  Society  of  America  on  March 
24  the  subject  of  mine  taxation  was  discussed  by  several 
specialists  on  that  subject.  The  absence  of  bias,  and 
the  fairness  with  which  the  whole  matter  of  national 
and  local  taxation  was  handled,  would  have  delighted 
departmental  oiTicials  had  they  heard  it.  The  tone  of 
the  discussion  augurs  well  for  the  results  of  the  work 
of  the  committee  which  the  society  has  appointed  for 
the  purpose  of  considering  mine  taxation.  The  bulletin 
containing  a  report  of  this  meeting  will  be  one  of  the 
most  interesting  that  the  society  has  issued.  Its  sub- 
ject matter  may  not  properly  be  suggested  in  advance 
of  publication,  further  than  to  state  that  nothing  was 
said  at  the  meeting  of  the  taxes  paid  by  American- 
owned  mines  in  foreign  countries  and  by  American 
employees  working  abroad. 

This  is  a  subject  entirely  sufficient  unto  itself  and  is, 
perhaps,  more  closely  associated  with  another  interest- 
ing activity  of  the  society  than  it  is  with  mine  taxation. 
I  refer  to  the  subject  of  an  American  foreign  policy  as 
relating  to  mining  industries  abroad. 

What  encouragement,  if  any,  is  offered  to  Americans 
by  our  Government  to  develop  mineral  resources  outside 
of  the  United  States?  Little  or  none.  Mining  is  not 
singled  out  for  special  neglect,  hut  stands  on  much  the 
same  footing  as  the  development  of  any  other  foreign 
business. 

The  Carnegie  Endowment  for  International  Peace 
recently  published  a  collection  of  official  statements  of 
Presidents  and  Secretaries  of  State  on  the  American 
foreign  policy  as  it  has  been  developed  through  various 
administrations,  from  that  of  Washington  down  to  the 
present  time. 

It  does  not  require  many  pages  to  give  a  fair  idea  of 
the  extent  of  our  foreign  policy.  Three  points  only 
stand  out  with  prominence,  the  Monroe  Doctrine,  the 
settlement  of  international  differences  through  arbitra- 
tion or  an  international  court,  and  the  desire  to  keep 
the  United  States  out  of  trouble  by  advising  the 
citizens  to  settle  their  own  difficulties  in  foreign  lands 
without  calling  for  help  from  home. 

But  why  should  we  bother  our  Government  with  the 
development  and  encouragement  of  foreign  industries, 
with  the  development  of  minerals  in  other  lands  than 
our  own? 

The  an.Mwer  to  the  first  part  of  the;  fpifHtioii  appears 
in  Home  form  in  every  issue  of  the  daily  press,  and  as 
mining  is  liut  one  phase  of  the  development  of  industries 
abroad,  the  rea-sons  for  fostering  the  mining  industry 
are  the  same. 

We  are  now  fortunate  in  having  in  tlic  Cahinel  of 
the  Presi'lent  at  len.st  one  man  fully  alive  to  the  necessi- 
ties of  the  situation.  Already  he  Is  making  headway 
with  plans  that  have  never  bffore  been  thought  of  in 
Wanhingfon.  And  what  can  this  Secn-tary  do  for  the 
mininyr  industry?  We  hope  for  much.  We  will  V>e 
thankful   for  little.     F'erhaps  one  of  the  greatest  aids 


that  we  could  ask,  and  one  that  it  would  cost  least  to 
give,  would  be  the  moral  support  of  our  Government;  a 
declaration  of  purpose  to  the  effect  that  while  we  con- 
ducted our  operations  in  obedience  to  the  laws  of  our 
country  and  in  conformity  to  those  of  the  land  where 
we  work,  so  long  will  our  country  undertake  to  see  that 
we  receive  justice  under  those  laws. 

Again,  in  the  matter  of  taxation  there  is  an  oppor- 
tunity to  render  vital  assistance.  At  the  last  session 
of  Congress  the  Dyer  Bill  passed  the  House.  This  bill 
remitted  certain  income  taxes  of  companies  fonned  to 
promote  trade  with  China.  This  principle  could  logically 
be  expanded  until  it  included  incomes  derived  from 
foreign  investments  in  mining  enterprises,  and  it  would 
be  with  entire  justice  to  our  Government  and  all  of  its 
citizens. 

A  serious  attempt  is  now  being  made  through  the 
National  Chamber  of  Commerce,  and  through  American 
chambers  abroad,  to  except  from  the  Federal  income 
tax  all  or  a  portion  of  salaries  earned  abroad,  salaries 
that  are  earned  in  the  development  of  foreign  trade  or 
industries. 

Many  mining  engineers  feel  that  they  are  today 
paying  a  high  price  for  the  privilege  of  retaining  their 
American  citizenship,  while  they  and  their  families 
remain  abroad  and  suffer  all  the  inconveniences  of  the 
absentee. 

Many  an  engineer  who  regularly  pays  his  taxes  feels 
that  his  Government  is  giving  him  no  quid  pro  quo.  It 
would  be  proper  that  these  taxes  be  reduced  or  remitted 
until  the  American  or  his  family  set  foot  on  their  native 
land,  but  what  would  be  far  more  proper,  and  more  to 
the  point,  would  be  the  establishment  and  maintenance 
of  a  policy  recognizing  the  responsibility  of  this  Govern- 
ment toward  its  citizens  temporarily  abroad ;  a  policy 
that  would  make  the  payment  of  American  income  taxes 
by  this  class  of  citizens  a  pleasant  duty  rather  than  a 
disagreeable  necessity.  F.  F.  Sharpless. 

New  York. 

How  Should  a  Mining  Engineer 
Be  Trained? 

No  man  hurts  our  feelings  more  than  he  who  asserts 
or  implies  our  personal  inferiority — even  if  the  infe- 
rioi'ity  lie  real,  the  assertion  of  it  irritates  none  the  less. 
1  am  therefore  not  surprised  that  several  of  your  readers 
have  taken  exception  to  your  expression,  "only  a  corre- 
spoiidence-.school  engineer."  So,  also,  they  may  to  your 
jocular  suggestion  that  such  engineers  "should  be  re- 
stricted in  their  practice  to  engineering  by  corre- 
spondence." 

I/i't  us  be  ([uile  honest  with  ourselves,  and  see  if  we  do 
not  all  agree  on  the  main  points  under  discussion.  Lin- 
coln was  the  greatest  American  of  his  time,  if  not  of 
all  time,  yet  not  even  the  most  ardent  of  the  home-study 
advocat(!s  woulrl  recommend  an  educational  .system  based 
on  his  training.  Hut  no  ninrc  Hlmuld  we  deride  him,  as 
did  the  press  of  his  day,  iM'cause  of  his  lack  of  a  "school" 
education.      In   other   words,    though    practically    every 
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one  of  your  readers  will  acknowledge  that  a  technical 
training  is  of  real  value,  this  does  not  justify  the  impli- 
cation that  because  a  man  has  not  had  that  advantage  he 
cannot  be  a  first-class  mining  engineer. 

All  men  of  average  intelligence  may  be  divided  into 
three  classes :  First,  the  considerable  number  who  could 
not,  with  any  amount  of  training,  become  mining  engi- 
neers. Second,  the  many  who  can  achieve  that  distinc- 
tion (?)  only  by  years  of  careful  instruction,  both 
theoretical  and  practical.  Third,  the  select  few  who  per- 
haps have  had  no  more  schooling  than  Lincoln,  but  who 
so  quickly  grasp  the  essentials  of  the  profession  and 
exercise  such  good  judgment  that  they  speedily  develop 
from  muckers  and  miners  into  first-class  mine  superin- 
tendents and  managers.  These  men  of  the  third  class 
are  deserving  of  high  praise,  and  merit  the  name  "min- 
ing engineer"  quite  as  well  as  the  average  technical 
graduate  in  the  profession. 

Eight  years  of  university  life,  as  student  and  instruc- 
tor, have  fully  convinced  me  of  the  value  of  the  training 
obtained  in  such  institutions.  But  I  have  great  respect 
for  the  man  who  has  actually  "made  good"  in  any  pro- 
fession, be  he  a  correspondence-school  graduate  or 
otherwise.  F.  E.  Lathe. 

Deschenes,  Que. 


Reminiscences  of  Cyaniding  in  Ecuador 

In  connection  with  the  article  on  a  cyanide  plant  in 
Ecuador,  which  appeared  in  the  Engineering  and  Min- 
ing Journal  of  April  2,  I  wish  to  make  a  few  comments : 

It  is  fourteen  years  since  some  of  us  talked  over  the 
proposed  plant  for  the  property  discussed.  It  is  twelve 
years  since  I  was  there,  as  resident  manager. 

The  author  refers  to  the  small  percentage  of  sul- 
phides in  the  ore.  From  1902  to  1908  the  ore  contained 
about  10  per  cent  of  sulphides,  if  my  memory  be  re- 
liable. The  total  gold  and  silver  extraction  then,  with 
a  crude  plant,  was  about  that  now  claimed  for  the  new 
plant,  with  its  high  gold  and  low  silver  extraction. 

The  plant  is  situated  where  severe  earthquakes  occur 
frequently,  averaging  two  per  month,  besides  the  little 
shakes  like  those  one  still  feels  in  San  Francisco. 
Several  concrete  vats,  rectangular,  without  reinforce- 
ment, were  still  standing,  badly  cracked,  in  1902,  when 
I  first  saw  Portovelo.  A  year  or  so  later  a  reinforced, 
circular,  concrete  vat  was  constructed  for  mill  solu- 
tion storage.  It  resisted  the  shakes  for  several  years, 
and  was  in  good  condition  when  I  last  saw  it.  It  was 
built  much  more  cheaply  than  the  vats  described.  The 
reinforcement  was  chiefly  of  spirally  wound  steel  cable. 

The  author's  description  of  the  pebbles  used  for  re- 
grinding  is  of  interest.  A  consumption  of  110  lb.  of 
pebbles  per  ton  of  ore  will  materially  affect  assay  re- 
sults per  ton.  I  wonder  if  this  "salting"  was  taken  into 
account.  The  minimum  mule  freight  on  Danish  pebbles 
from  the  coast  to  the  mine,  at  the  property  described, 
is  about  the  same  as  the  railroad  freight  from  Gal- 
veston to  Colorado  mining  camps.  Sometimes  three 
pounds  of  pebbles  will  crush  a  ton  of  ore.  I  think  the 
Zaruma  ores  are  about  as  hard  as  the  Telluride,  Col., 
ores.  With  an  experience  of  over  five  years  in  each 
place  I  think  the  Zaruma  cheap  pebble  experiment  was 
not  worth  while. 

A  dozen  points  in  the  operating  details  interest  me. 
The  great  improvement  in  precipitation  over  our  old 
methods  there  is  noticeable.  When  we  precipitated 
three  pounds  of  copper  per  ton   of  solution,   and  had 


a  string  of  zinc  boxes  almost  as  long  as  a  modern  car- 
bon black  plant,  we  welcomed  the  use  of  lead  acetate 
and  other  helps. 

The  property  of  the  South  American  Development  Co. 
is  of  great  promise.  Large  areas  are  almost  unpros- 
pected,  although  Pizarro's  men  mined  thei-e.  Some  day 
operations  will  be  conducted  on  a  scale  that  will  attract 
the  attention  of  the  world.  W.  H.  Stayer. 

Idaho  Springs,  Col. 


To  Which  We  Say  "Amen" 

The  present  depression  in  the  mining  field  has  hit  all 
classes  connected  with  the  industry.  Technical  men 
are  no  exception.  Many  able  men  have  had  to  turn 
from  mining  and  metallurgy  to  new  and  untried  fields 
in  order  to  maintain  a  livelihood.  Some  have  not  even 
succeeded  in  doing  that.  Fortunate  individuals  are 
about  to  take  much-needed  vacations  while  awaiting 
the  turn  for  the  better.  Certain  it  is  that  many  accom- 
plished men  are  now  finding  considerable  time  on  their 
hands  after  their  activities  of  the  last  few  years. 

Contemplating  this  condition,  it  occurred  to  me  that 
now  might  be  a  good  time  for  these  technical  men  to 
set  down  some  of  their  experiences.  When  rushed  with 
daily  duties  there  has  been  little  time  to  make  records 
of  the  methods  used  and  the  results  obtained.  There 
is  the  danger  that,  if  these  things  are  not  recorded, 
the   first  fresh   impressions   may   fade   away. 

It  would  be  a  fine  thing  if  our  technical  men  could  be 
induced  to  contribute  some  of  their  experiences  to  the 
literature  of  the  day.  The  preparation  of  the  technical 
article  is  one  of  the  finest  possible  ways  for  a  man  to 
get  a  good  bird's-eye  view  of  his  own  work  and  to  make 
more  exact  many  things  which  were  rather  hazy  in  his 
own  mind.  When  he  comes  to  put  down  in  black  and 
white  just  what  has  been  done  he  finds  considerable 
data  requiring  verification  and  correlation.  Oftentimes 
when  all  the  data  has  been  got  together  and  studied  as 
a  whole,  a  better  method  of  procedure  will  be  revealed 
than  had  been  actually  utilized.  Would  it  not  therefore 
be  a  good  thing  for  both  the  writers  themselves  and 
their  brethem  of  the  same  profession  to  now  use  some 
of  the  idle  time  in  setting  dovra  the  experiences  and 
conclusions  of  the  last  few  years'  work? 

Salt  Lake  City.  L.  D.  Anderson. 


The  Crowe  Process  on  Gold  Solutions 

Allan  J.  Clark's  figures  in  Engineering  and  Min- 
ing Journal  of  March  19  are  welcome:  they  amply  con- 
firm my  suggestion  that  that  consumption  of  0.407  lb.  of 
zinc  per  ton  of  ore  should  never  have  been  permitted. 
They  emphasize  Mr.  Clark's  own  figures  (p.  23,  Vol.  LII, 
Trans.  A.  I.  M.  E.)  of  0.2  lb.  of  zinc  dust  to  the  ton  for 
precipitation  of  his  low-grade  solutions. 

I  shall  be  grateful  to  Mr.  Clark  if  he  will  supplement 
his  figures  by  a  statement  as  to  the  tonnage  and  con- 
tent of  solutions  precipitated  and  the  efficiency  and  pro- 
portion of  the  precipitation  in  both  circuits.  A  low 
zinc  consumption  obtained  by  the  recirculation,  through 
ore  charges,  of  solutions  imperfectly  precipitated  would 
not  commend  itself  to  the  majority  of  cyanide  workers. 
Mr.  Clark  himself  states  (p.  69,  idem)  :  "The  establish- 
ment of  the  decantation  process  creates  a  large  vol- 
ume of  low-strength  solution  which  is  successfully  pre- 
cipitated by  zinc  shavings,  where  zinc  dust  has  made 
only  a  qualified  success."  Alfred  James. 

London. 
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The  Vanadiferous  Asphaltites  of  Central  Peru 

Occurring  as  a  Series  of  Veins  in  Cretaceous  Limestones,  They 
Are  Found  in  Four  Districts — Vanadium  Is  Present,  but  Not  in 
Sufficient  Quantity  To  Make  Commercial  Extraction  Profitable 

By  John  G.  Baragwanath 

Written  for  Engineering  and  Mining  Journal 


THROUGHOUT  the  period  of  the  war,  and  during 
the  year  following  the  armistice,  attention  was 
turned  to  the  asphaltite  deposits  of  central  Peru 
as  a  possible  source  of  vanadium,  the  ores  of  which 
were  then  in  considerable  demand.  Investigations  of 
som.e  of  the  more  promising  of  these  deposits  were 
made  by  a  number  of  engineers  with  a  view  to  burning 
the  asphaltite  and  pi-oducing  an  ash  sufficiently  high  in 
vanadic  oxide  to  warrant  its  exportation  to  the  United 
States  or  England.  After  satisfactory  tests  had  been 
carried  on  in  the  laboratory,  several  practical  experi- 
ments were  made  in  the  field  on  small  lots,  but  the 
results  obtained  were  not  definite  enough  to  justify 
the  exploitation  of  any  of  the  deposits  on  a  commercial 
scale.  It  is  extremely  doubtful,  in  fact,  whether  the 
contained  vanadium  of  these  asphaltites  could  ever  be 
profitably  extracted,  except  under  abnormal  conditions. 
Many  of  the  Yauli  and  Huari  deposits  have  been 
worked  intermittently  for  the  last  thirty  years,  the 
asphaltite  being  burned  under  boilers  and  in  reverbera- 
tory  furnaces,  and  used  for  domestic  purposes. 

Occurrence  of  Vanadium  Common  in 
Peruvian  Asphaltites 

The  presence  of  vanadium  in  the  Llacsacocha  as- 
phaltite was  discovered  as  early  as  1892,  at  which  time 
the  mine  was  being  worked  by  a  French  company  to 
furnish  fuel  for  boilers  at  the  near-by  silver  mines  of 
Andaychagua.  Several  tons  of  the  ash  are  reported  to 
have  been  shipped  to  France  for  experimental  purposes. 
Subsequent  investigations  showed  that  the  occurrence 
of  vanadium  wa.s  not  confined  to  the  Llacsacocha  deposit, 
but  that  practically  all  of  the  asphaltites  of  the  region 
carried  appreciable  amounts  of  the  metal. 

D.  Foster  Hewitt  has  described  some  of  the  asphaltites 
of  the  Yauli  di.strict  in  connection  with  his  reports  on 
the  famous  Mina.«ragra  mine  of  the  Vanadium  (Corpora- 
tion, and  has  suggested  an  interesting  theory  of  their 
origin.  Among  other  authorities  who  have  discussed 
these  depo.sits  are  W.  F.  Hillebrand,  W.  G.  Wagner, 
Le.ster  Strau.Ms,  F.  .Malaga  Santolalla,  and  C.  L.  Romero. 
In  1919  I  had  occa.sion  to  make  a  detailed  study  of  this 
field,  and  I  preHcnt  herewith  some  of  the  data  obtained 
Ht  that  time. 

Occurrence  in  Four  Districts 

The  vanadiferous  a.HphaltiteH  of  central  I'cni  an- 
found  in  the  (lepartment.'<  of  Junin  and  Mma,  alr)ng  both 
nlopeH  of  the  weHtern  Cordillera  of  the  Andes,  at  alti- 
tudes ranging  from  12,000  to  16,000  feet.  The  known 
occurrenccH  extend  from  Marcapomacocha  on  the  north 
to  .Sillapata  on  the  Houth.  They  may  be  roughly  divided 
into  four  districtH,  the  location  of  which  is  shown  on  the 
accompanying  map. 

The  district  of  ^'anlac,  near  Marcapomacocha,  com- 
pri.ning  part  of  th<'  Province  of  Vaiili,  Department  of 
Junin,  and  imrl  of  thi-  I'rovinre  of  ('aiit;i.  Department  of 


Lima,  lies  about  twenty-eight  miles  over  rough  trails 
from  Casapalca,  on  the  Central  Railway  of  Peru,  at  an 
altitude  of  over  15,000  ft.  More  than  a  dozen  veins 
have  been  discovered.  They  occur  interstratified  in 
limestone  of  Cretaceous  age  and  vary  in  thickness  from 
a  few  inches  to  five  feet.  The  asphaltite  carries  from 
10  to  20  per  cent  ash,  which  runs  from  5  to  16  per  cent 
vanadic  oxide,  with  an  average  of  about  7  per  cent. 
A  typical  analysis  of  the  asphaltite  is  as  follows:  Mois- 
ture, 5.2  per  cent;  volatiles,  10.3  per  cent;  fixed  carbon, 
72.2  per  cent ;  ash,  12. .3  per  cent. 

The  Yantac  district  is  at  present  of  little  or  no  com- 
mercial importance  as  a  source  of  fuel,  because  of  the 
difficulties  of  transportation  and  the  irregular  occurrence 
of  the  asphaltite  in  rosarios,  or  small  lenses  separated 
by  nearly  barren  stretches.  Furthermore,  the  high  per- 
centage of  ash  and  the  comparatively  low  vanadium  con- 


TIIK    DISTKICT  OF   YANTAI'    ( MAnCAI'OMAt'OCHA) 

tent  render  the  asphaltite  nnsuil;ible  as  a  source  of  the 
alloy. 

The  a.sphaltite  deposits  of  Sili.ipata  are  situated  in 
the  Province  of  Huarochiri.  1  »i'p;irtment  of  Lima,  fif- 
teen miles  from  the  railway  station  of  Matucana,  at  an 
altitude  of  I '1,000  ft.  The  veins  occur  in  a  strip  of 
mt^tamorphoscd  limestone  between  two  large  flows  of 
rhyolitic  rocks.  They  are  narrow  and  irregular,  the 
a.sphaltiti!  having  been  deposited  both  along  the  planes 
of  Htratificalion  of  the  lime.Mtone  and  in  fis.sures  cutting 
across  the  formation  at  various  angli^s.  The  ii.sphaltite 
is  low  in  volatiles  and  high  in  tixcd  carbon  and  ash.  II 
breaks  line,  and,  coMseciuentlN .  is  pi-nct  ically  worthless 
for  domestic  use.  The  vanadium  cniitcnt  of  the  asphal- 
tite will  average  .slightly  les.s  than   I   \ht  cent  V,0,. 
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The  most  important  deposits  of  asphaltite  are  found 
near  Huari,  a  small  town  in  the  Province  of  Tarma, 
Department  of  Junin,  lying  a  few  miles  west  of  the 
southern  extension  of  the  Central  Railway,  at  an  eleva- 
tion of  12,000  ft.  The  mineral  is  more  nearly  a  true 
asphaltite  (grahamite)  in  its  appearance  and  behavior 
and  in  analysis.  There  are  two  deposits  in  the  Huari 
district  which  warrant  a  brief  description. 

The  ChiHcho  Mine. — This  property  is  situated  fifteen 
miles  from  the  railway,  at  an  elevation  of  about  13,800 
ft.  It  has  been  worked  to  a  depth  of  150  ft.  and  pro- 
duces about  300  tons  of  asphaltite  per  month.  The 
asphaltite  occurs  in  lenticular  deposits  interstratified  in 
a  series  of  limestones  and  sandstones.  The  principal 
vein,  which  varies  in  thickness  from  6  in.  to  35  ft., 
strikes  northwest  and  southeast,  with  a  nearly  vertical 
dip.  Unlike  most  of  the  other  asphaltites,  the  mineral 
burns  with  a  long,  yellow,  smoky  flame  and  easily  melts 
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SKETCH  MAP  OF  CEXTRAL  PERU  SHOWING  THE  LOCA- 
TION OF  THE  ASPHALTITE  DEPOSITS 

down  into  a  sticky,  tar-like  substance.  Owing  to  its 
low  ash,  the  asphaltite  is  regarded  highly  as  fuel.  A 
typical  analysis  of  Chiucho  asphaltite  is  as  follows: 
Moisture,  2.35  per  cent;  volatiles,  40.43  per  cent  (sul- 
phur, 4.9  per  cent)  ;  fixed  carbon,  55  per  cent;  ash,  2.20 
per  cent. 

The  percentage  of  vanadium  present  in  the  ash  is 
unusually  low,  ranging  from  1  to  2.5  per  cent. 

The  La.  Liicha  Mine. — This  property  is  situated  five 
miles  from  the  railway,  to  which  it  is  connected  by  a 
small  tramway.  The  vein,  which  follows  the  bedding 
planes  of  limestone,  consists  of  a  series  of  lenses  widely 
separated  by  long  barren  stretches.  A  notable  feature 
of  the  deposit  is  the  number  of  narrow,  horizontal 
stringers  of  asphaltite  which  branch  off  from  the  vein 
and  penetrate  the  cracks  in  the  limestone.  The  as- 
phaltite is  similar  in  character  to  that  of  the  Chiucho 
mine,  though  somewhat  higher  in  ash  and  even  lower  in 
vanadium.  A  typical  analysis  is  as  follows:  Moisture, 
1.15  per  cent;   volatiles,   48.65   per  cent    (sulphur,   5.2 


per  cent);  fixed  carbon,  44.48  per  cent;  ash,  5.72  per 

cent. 

The  asphaltites  of  the  Yauli  district,  which,  with  the 
exception  of  the  Rumichana  mine,  are  not  at  present 
important  as  a  source  of  fuel,  are  of  interest  because 
of  their  generally  high  vanadium  content,  and  the  con- 
sequent possibility  of  their  being  worked  for  that  ele- 
ment. The  asphaltite  is  distinctly  anthracitic  in  char- 
acter, is  low  in  ash,  and  burns  with  little  or  no  flame, 
leaving  a  light,  feathery  ash,  which  when  exposed  to 
the  weather  becomes  green,  owing  to  the  presence  of 
vanadic  oxide.  It  occurs  in  highly  deformed  and  tilted 
limestones  of  Upper  Cretaceous  age,  both  along  the 
planes  of  stratification  and  in  gash  veins  cutting  inde- 
pendently across  the  formation.  To  illustrate  the  varied 
types  of  deposits  in  the  district  three  characteristic 
veins  will  be  described. 

Llacsacocka  Mine.- — The  old  Llacsacocha  mine  lies  thir- 
teen miles,  by  trail,  south  of  the  town  of  Yauli.  The 
asphaltite,  though  softer,  resembles  certain  types  of 
anthracite  in  appearance.  It  is  black  and  lustrous,  ap- 
parently free  from  pyrite,  and  occurs  as  a  series  of 
lenses  which  may  be  traced  for  more  than  1,200  ft. 
along  a  single  bedding  plane  in  limestones  dipping  at 
angles  of  from  55  deg.  southwest  to  nearly  vertical. 
Numerous  faults  of  small  displacement  and  lines  of 
shearing  within  the  lenses  are  evidences  of  considerable 
local  movement  since  the  formation  of  the  asphaltite. 
With  the  asphaltite  are  associated  bands  of  dark  shale. 

At  first  glance  the  deposit  appears  to  be  an  ordinary 
seam  of  somewhat  crushed  semi-anthracite  coal,  but 
closer  inspection  reveals  tiny  fissures  filled  with  as- 
phaltite radiating  from  the  main  vein.  The  inclusion 
of  "horses"  of  waste  within  the  asphaltite,  and  especially 
the  manner  in  which  it  has  been  deposited  around  these 
fragments,  are  additional  proof  of  the  origin  of  the 
vein. 

About  one  hundred  feet  east  of  the  Llacsacocha  vein 
in  the  foot-wall  country  x'ock  occurs  an  intrusive  sheet 
of  light  green,  acidic  rock,  which  also  follows  the  bed- 
ding planes  of  the  limestone.  This  intrusion  may  have 
had  some  influence  in  the  alteration  of  the  original 
asphaltum  to  its  present  anthracite  state.  Several  anal- 
yses of  the  clean  Llacsacocha  asphaltite  are  available, 
and  of  these  the  following  is  a  typical  example:  Vola- 
tiles, 88.2  per  cent ;  fixed  carbon,  9  per  cent ;  ash,  2.8 
per  cent. 

Samples  of  several  piles  of  clean  asphaltite  on  the 
dumps  averaged  3  per  cent  ash,  carrying  15  per  cent 
V  0,,  indicating  a  vanadium  content  in  the  material  of 
but  0.45  per  cent  V,0,.  Mr.  Hewitt,  however,  gives  as 
the  result  of  thirty-seven  samples,  secured  from  the 
workings,  an  average  of  7.3  per  cent  ash  and  1.06  per 
cent  V_0,  in  the  asphaltite,  which  probably  more  nearly 
represents  the  average  vanadium  content  of  the  deposit 
as  a  whole,  inasmuch  as  the  "bone"  appears  to  run 
higher  in  the  metal  than  the  clean  asphaltite.  It  is 
probable  that  asphaltite  could  be  produced  in  some  quan- 
tity from  the  mine  which  would  average  from  4  per 
cent  to  5  per  cent  ash,  with  15  per  cent  to  20  per  cent 
as  the  proportion  of  V,0,  in  the  ash.  In  actual  practice 
the  percentage  of  ash  would  be  higher,  owing  to  the 
difficulty  of  obtaining  complete  combustion.  Although 
the  vanadium  content  of  the  asphaltite  may  average  1 
per  cent  V,0„  attempts  to  burn  it  on  a  commercial  scale 
have  not  proved  successful,  because  of  the  mechanical 
difficulty  of  securing  an  ash  free  from  unburned  as- 
nhaltite  and  the  fact  that  the  proportion  of  ash  in  it  is 
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so  low  that,  even  should  a  clean  ash  be  obtained,  the 
large  tonnage  that  must  be  mined  and  burned  to  pro- 
duce a  ton  of  ash  makes  the  cost  almost  prohibitive. 

Rumichaca  Mhie.— This  property  is  probably  the  larg- 
est of  the  Yauli  series.  Owing  to  its  favorable  location 
on  the  railway,  the  mine  has  been  extensively  worked 
for  the  last  eight  years,  the  asphaltite  being  shipped  to 
the  Casapalca  smelter.  The  asphaltite  is  similar  in  char- 
acter to  that  of  Llacsacocha,  but  breaks  finer  in  mining, 
making  it  of  little  value,  except  for  certain  smelter 
purposes.  It  occurs  in  irregular  lenses  interstratified  in 
limestone,  and  varies  in  thickness  from  a  few  inches  to 
forty  feet  at  one  point.  The  strike  is  north  37  deg. 
west,  and  the  dip  varies  from  70  deg.  southwest  to 
vertical. 

A  large  number  of  samples,  taken  from  the  run-of- 
mine,  clean-screened  asphaltite  and  "bone,"  show  that 
although  the  "bone"  is  much  higher  in  ash,  it  is  also 
somewhat  richer  in  vanadium.  The  average  of  all 
samples  gave  16  per  cent  ash,  with  5.3  per  cent  V^O^  in 
the  ash.  Samples  of  a  2,000-ton  pile  of  clean  asphaltite 
gave  an  average  of  9  per  cent  ash,  which  carried  7  per 
cent  V,0,.  Experiments  were  made  in  burning  the 
Rumichaca  asphaltite  for  its  vanadium,  resulting  in  the 
production  of  1.5  tons  of  ash  averaging  8  per  cent 
V^Oj.  Great  difficulty  was  experienced  in  causing 
the  asphaltite  to  bum,  owing  to  the  predominance  of 
fines.  No  doubt  special  furnaces  could  be  devised  to 
handle  this  material,  but  the  vanadium  content  appears 
to  be  too  low  to  warrant  such  an  undertaking. 

Negrito  Mine. — The  Negrita  mine,  situated  fifteen 
miles  from  the  railway,  near  Huallacocha  Lake,  at  an 
altitude  of  nearly  16,000  ft.,  is  an  excellent  example  of 
the  true  fissure  of  asphaltite  cutting  across  the  lime- 
stones and  shales  of  the  district.  The  vein  strikes  north- 
east and  dips  60  deg.  northwest.  Three  distinct  lenses 
have  yielded  about  2,000  tons  of  asphaltite  of  good 
quality.  Where  the  vein  cuts  a  stratum  of  shale  it  be- 
comes narrow  and  badly  split  up,  owing,  probably,  to 
the  greater  elasticity  of  the  shale,  in  which  a  clean  frac- 
ture is  less  likely  to  be  produced  than  in  the  limestone. 
However,  at  a  distance  of  about  a  thousand  yards,  an- 
other vein,  known  as  the  Cacharata,  exhibits  a  two-foot 
fissure  of  asphaltite,  which  is  entirely  across  a  series 
of  shales.  Both  veins  are  not  far  from  a  large  intrusion 
of  cionzonite. 

A  .sample  from  the  only  available  pillar  in  the  Negrita 
workings  showed  2  per  cent  ash,  with  17  per  cent 
vanadic  oxide  in  the  ash.  A  general  sample  of  a  pile  of 
130  tons  of  asphaltite  gave  9.5  per  cent  a.sh,  carrying  5 
per  cent  vanadic  oxide.  Although  the  Negrita  asphaltite 
breaks  more  coarsely  and  is  generally  purer  than  that 
of  Llacsacocha  or  Rumichaca,  it  is  similar  in  appear- 
ance and  analysis. 

A.sPHAi.TiTpa  Occur  as  Lenses  in  Cretaceous 
Limestones 

It  will  he  noted  from  the  foregoing  that,  with  the 
exception  of  the  Huari  veins,  there  exists  a  marked 
similarity  in  the  occurrence  and  geological  association 
of  the  Peruvian  asphaltiteH.  They  are  all  found  as 
series  of  lenses  in  extremely  deformed  and  tilted  limc- 
Htones  of  CTctaceouH  iiyi',  in  which  are  narrow  inter- 
bfdded  hands  of  shale.  Th(!y  apr'car  to  \>v  invariably  in 
the  neighborhood  of  later  igneous  rocks,  a  circumstance 
which  may  be  only  accidental,  or  may  have  exercised 
some  influence  in  the  formation  of  lh<!  depoHits.  The 
asphaltites  exhibit  little  or  no  pyrite,  but  carry   from 


2  to  5  per  cent  of  sulphur.    They  all  contain  vanadium, 
which  is  probably  present  as  a  sulphide. 

Judging  from  their  analyses  and  physical  properties, 
the  Huari  asphaltites  must  be  classed  as  grahamite  (G. 
H.  Eldridge,  22d  Ann.  Rep.,  Geol.  Sur.  1901).  Prac- 
tically all  of  the  other  asphaltites  more  nearly  resemble 
impsonite,  although  in  many  cases  the  proportion  of  fixed 
carbon  to  volatile  hydrocarbon  is  higher  than  that  indi- 
cated in  typical  analyses  of  impsonite.  The  impsonite 
varieties  undoubtedly  represent  a  later  stage  in  the 
metamorphosis  of  the  asphalts  than  the  grahamites  of 
Huari.  Their  relation  to  the  grahamites  corresponds 
to  that  between  anthracite  and  bituminous  coal.  The 
difference  between  the  two  types  of  asphaltite  may  be 
due  to  greater  distortion  of  the  sedimentary  strata  in 
which  the  impsonite  occurs  and  to  the  proximity  of 
recent  igneous  rocks. 

Lenses  Show  Characteristic  Widening  and 
Pinching 

The  asphaltites  seem  to  have  been  formed  toward  the 
close  of  the  period  of  movement  which  resulted  in  the 
violent  warping,  faulting,  and  tilting  of  the  limestones 
which  are  so  prevalent  in  central  Peru.  The  lenticular 
formation  of  the  deposits  may  be  due  to  the  fact  that 
they  are  invariably  fissure  veins,  whether  they  follow 


VIKW  showing  I.I.ACSACOr-liA   I>.VKE  AND  TIIK  OUTCKOl' 
(IN  WHITE)    OF  TUB  LUiVCSACOCHA  VEIN 

or  cut  across  the  bedding  planes  of  the  limestone.  These 
fissures  having  originally  had  a  somewhat  undulating 
course,  sul)se(|Uent  movement  has  brought  the  concave 
and  convex  portions  of  the  fissure  walls  opposite  each 
other,  causing  the  characlerislic  widening  and  pinching 
of  the  asphaltite. 

Fairly  definite  theories  hiivr  liccn  .Klviiiici'd  regarding 
the  origin  of  asphaltitus  in  gcnci-.il.  In  Peru  it  would 
appear  thai  certain  fissures  had  tapped  "pools"  or  reser- 
voirs of  heavy  asjjhaltic  petrDlcinn  exist  ing  cither  in  the 
limestones  and  shali's  or  in  sdine  underlying  formal  ion. 
The  oil  probably  arose  in  the  tissiire,  owing  to  hydrostatic 
pressure,  much  as  it  ri.ses  in  many  wells  when  the  oil 
sands  are  perfornled.  True  asphalts  were  then  formed 
by   the   inspissat  ion   of  the  petroleum.     The.v  were  the 
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products  of  natural  distillation,  the  volatile  constituents 
of  the  original  petroleum  having  been  lost.  Subsequent 
pressure,  creating  a  tendency  for  the  fissure  to  close  and 
thus  squeeze  the  asphaltum  filling,  caused  some  of  the 
material  to  be  forced  out  into  the  tiny  joints  and  crev- 
ices of  the  wall  rock.  Continued  pressure,  aided  pos- 
sibly by  heat  and  by  the  presence  of  sulphur  in  the  form 
of  sulphuretted  hydrogen,  produced  a  general  hardening 
of  the  material  and  a  metamoiTjhosis  to  its  present  coal- 
like state. 

Explanation  of  Vanadium  Concentration 
Difficult 

The  origin  of  the  vanadium  in  the  asphaltite  presents 
an  interesting,  if  difficult,  problem.  Vanadium  is  known 
to  occur  in  minute  quantities  in  many  rocks,  both  igne- 
ous and  sedimentary,  but  its  possible  presence  in  the 
country  rock  of  these  asphaltites  would  scarcely  explain 
its  concentration  and  intimate  mixture  with  the  asphal- 
tite. Assuming  that  the  asphalt  was  derived  from 
petroleum  which  originally  occurred  in  the  surrounding 
sediments  and  which  found  its  way  into  open  fissures, 
presumably  this  oil  followed  certain  definite  channels  in 
reaching  such  fissures.  It  is  hard  to  conceive  of  its 
having  percolated  through  the  entire  rock  mass  in  such 
a  manner  as  to  dissolve  and  collect  any  vanadium  pres- 
ent, even  if  the  chemical  reactions  required  in  such  a 
process  were  possible. 

There  seems  to  be  a  relation  between  the  bitumens 
and  the  presence  of  vanadium.  Although  I  was  unable 
to  discover  any  instance  of  vanadium  having  been  de- 
tected in  asphaltic  petroleum,  traces  of  the  metal  have 
been  found  in  many  asphaltite  veins  in  the  United 
States,  and  even  in  deposits  of  asphalt.  This  associa- 
tion is  particularly  marked  at  Minasragra,  Peru,  the 
most  important  known  deposit  of  vanadium  in  the 
world,  which  Mr.  Hewitt  regards  as  "an  extreme  phase 
of  diffei-entiation  from  asphaltite."  Again,  in  the  Prov- 
ince of  Jauja,  many  miles  from  the  nearest  asphaltite 
deposit,  I  examined  a  stratum  of  black  carbonaceous 
shale  of  great  length,  and  more  than  thirty  feet  in 
thickness,  which  careful  sampling  showed  to  have  an 
average  vanadium  content  of  over  1  per  cent  V^O,. 

The  unlikelihood  of  vanadium  having  been  derived 
from  the  rocks  in  which  the  asphaltite  fissures  are  found, 
or  from  vanadiferous  solutions  circulating  in  the  veins 
during  their  formation,  together  with  the  widespread 
occurrence  of  vanadium  associated  with  asphalts,  as- 
phaltites, and  even  oil  shales,  in  various  parts  of  the 
world,  leads  me  to  believe  that  the  metal  was  an  original 
constituent  of  the  asphaltic  petroleum  or  bitumen  from 
which  the  Peruvian  asphaltites  were  formed. 


South  African  Gold  Production 

The  following  table,  compiled  by  the  Transvaal  Cham- 
ber of  Mines,  shows  the  comparison  between  the 
Transvaal  gold  output  in  quantity  and  value  for  the 
years  1919  and  1920: 

Witwatersrand:  1919  1920 

Yield,  ounces ^ 8.111,271  7,949,585 

Estimated  value ; £38,261,020  £43,486,224 

Outside  districts: 

Yield,  ounces 218,820  204,587 

Estimated  value £1,032,180  £1,118,631 

Transvaal: 

Yield,  ounces 8,330,091  8,154,172 

Estimated  value £39,293,200  £44,604,85  5 


Movements  of  Metals  and  Ores 

Imports  and  exports  of  the  more  important  metals 
and  ores  to  and  from  the  United  States  as  reported  by 
the  Depai-tment  of  Commerce  for  March,  1921,  and  the 
figures    for    March,    1920,    as    finally    revised,    are    as 

follows: 

IMPORTS  .MAHCII,    1920  AND    1921 
(In  Pounds,  Tnloss  Otlierwise  Statcdl 


Antimony  ore,  contents 

Antimony  matte,  regulus,  or  metal. 
Brass,  fit  only  for  remanufacture.  . . 

Copper; 

( >re,  contents 

Concentrates,  contents 

Matte,  regulus,  etc.,  contents.  ,  . 
Imported  from  (in  part) : 

Spain 

Canada 


Me 


Cuba 

Chile 

Venezuela , 

Peru 

Unrefined,  black,  blister,  etc 
Refined,  in  bars,  plates,  etc,    . 
Old,  etc.,  for  remanufacture. 
Composition  metal,  copper  chi 

,pad: 

Ore,  contents 

Bullion,  contents 

Imported  from : 

Canada 

Mexico 

Other  countries 

Pigs,  bars  and  old 

Irnported  from: 

Germany 

Canada 

Mexico 


March, 

1920 

89,653 

4,665,778 

2,819,756 

4,638.591 
2,952,288 
2.175,457 

118,720 
4,900,757 
1,939,658 


1,980.494 


49,227 

19,108,437 

10.139.643 

120,824 

8.897 


1.141,974 

3,132,378 

7.375 

563,031 


Manganete  ore.  long  tons.  ,  . 
Iniported  from  (in  part) : 

Cuba,  long  tons 

Brazil,  long  tons 

British  India,  long  tons. 

Tungsten  ore,  long  tons 

Pyrites,  long  tons 

Imported  from: 

Spain,  long  tons 


560,151 
18,970 


Tin  ore,  long  tons 

Tin  bars,  blocks,  pigs,  etc. . 
Imported  from  (in  part) : 

United  Kingdom 

.Straits  Settlements .... 

Hongkong 

Australia 


Zinc: 

Ore,  contents. . 

Iniported  from: 

Canada 


Blccks  or  pigs  a-  d  old. 


1.764.609 

9.490,145 

409,613 

159,510 


786,963 

4.568.255 

2.748 


EXPORTS  OF  COPPER,  LEAD  AND  ZINC 
(In   Pounds) 


Concentrates,  contents 1 0,000 

Unrefined,  black,  blister,  etf      , 

Refined,  in  ingots,  bars,  etc 82,266,959 

Exported  to  (m  part) : 

Belgium 2.605,158 

France 7.203,950 

Germany 10,661,454 

United  Kingdom 12,439,106 

Canada 4,861,385 

Netherlands 2,652,061 

Composition  metal,  copper  chief  value 60,308 

Old  and  scrap 5,600 

Pipes  and  tubes 405.756 

Plates  and  sheets 2,267.786 


Wire,  except  insulated . 

Lead: 

Pigs,  bars,  etc. : 

Produced  from  domestic  ore 

Produced  from  foreign  ore .    . 
Exported  to  (in  part) : 

Netherlands 

Sweden 

United  Kingdom 

.Argentina 

China „ 

Canada 


2,965,1.29 


896,000 
448,000 
448,000 


Dross 1,481,676 

Spelter: 

Produced  from  domestic  ore 18,542,204 

Produced  from  foreign  ore 9,516,034 

ICxported  to  (in  part) : 

ftance. ......    6,309,990 

United  Kingdom 18,706,833 

Canada I8,U6' 

Mexico ,  ,„■??, 

In  sheets,  strips,  etc 2,481.851 


4,029.414 
4,816.400 
1,020,103 

123,648 

423,480 

2,432,400 

2,852,773 

2,782.246 

49,307 

330.952 

12,448.823 

324,060 

35.062 

450 


163.269 

9.867 

169.942 

1,993,264 

127 

7,800 

1.985,337 


907,289 

,689,489 

319,201 

56,000 


470,927 

510,567 

6,162.061 


60,970 

33,613 

36,574,236 

2,106,438 
2,925,938 
19,020,962 
7,406,780 
1,224,040 
1,164,846 
3,216 

2'93',826 
830,544 
984,878 


784,000 
112,000 
2,017,347 
112,000 
1,200 
21,649 

7,340 
174,106 


3,750 
136,833 
171,865 
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Study  of  Underground  Electrical  Prospecting- 

Partl 

Conductivity  of  Rocks  and  Minerals — Potential  Chart — Distribution  of  Electrical 
Currents  in  the  Earth  —  Making  a  Potential  Chart  —  Direct  Current  Best  —  Non- 
Polarizing  Electrodes — Spontaneous  Polarization  —  Earth  Currents  —  Apparatus 

By  C.  Schlumberger'- 

Translated,  under  the  direction  of  tlie  autlior,  by  Slierwin  F.  Kellyt 


MAGNETIC  PERMEABILITY  is  the  only  physi- 
cal property  of  rocks  and  minerals  which  has 
been  employed  for  underground  investigation 
by  means  of  observations  at  the  surface.  The  other 
properties  equally  susceptible  of  being  used  in  observa- 
tions made  at  a  distance,  such  as  density,  elasticity, 
specific  induction,  transparency  to  X-rays  and  electrical 
conductivity,  have  given  rise  up  to  the  present  to 
relatively  unimportant  work,  which  has  not  had  any 
practical  results. 

Among  the  methods  thus  indicated,  those  based  on 
electrical  conductivity  are  the  most  attractive.  They 
make  use  of  precise  measures,  arrest  the  attention  on 
a  large  variety  of  geological  problems,  and  finally  point 
directly  to  the  metalliferous  minerals,  good  conductor.s 
of  electricity.  In  this  field  I  have  conducted  a  series 
of  experiments  begun  early  in  1912,  interrupted  in 
Augu.st,  1914,  by  the  war,  and  since  continued.  The 
present  article  is  a  summaiy  of  theoretical  considera- 
tions, previous  attempts  at  electrical  prospecting  by 
various  experiments  before  1912,  present  methods  em- 
ployed, and  practical  experiments. 

Electrical  Prospecting  Previous  to  1912 

Method  by  Measurement  of  Resistance. — By  means  of 
suitable  apparatus,  the  resistance  of  an  earth  current 
between  two  points  A  and  B,  a  predetermined  distance 
apart,  is  measured.  The  constant  base  is  then  displaced 
and  another  resistance  measured.  The  finding  of  a  line 
or  area  of  particularly  low  resistance  is,  according  to 
the  projectors  of  the  method,  presumptive  evidence  of 
a  conducting  mass  or  an  orebody.  No  noteworthy 
results  have  been  secured  by  this  method  to  date,  but, 
in  my  opinion,  it  should  not  be  absolutely  rejected. 

The  erroneous  conception  of  the  method  lies  in  the 
fact  that  an  electrical  current  passed  through  the 
earth  between  two  points  A  and  li  doe.s  not  travel 
directly  from  one  to  the  other  by  the  shortest  route, 
but  uses  to  the  greatest  advantage  the  entire  section 
under  investigation  and  distributes  itself  in  the  ground 
by  a  law  which  may  be  figured  out  if  the  earth  is 
homogeneous.  The  lines  of  current  come  close  together 
at  the  extremities  of  the  circuit  A  and  H,  whereas  in 
the  inlcimffliale  portion  they  have  a  larger  section  and 
Home  evfffi  an  inCinile  section. 

The  resistance  of  the  circuit  AR,  instead  of  being 
regularly  distributed  along  the  line  between  the  two 
points,  as  in  the  case  of  a  cylindrical  rondiiclor,  is 
concentrated    in    the    immediate    neighborhood    of    the 

•InK/'filfur  <n  fhi-f  <I<'»  Mln>'ii,  pror'nnor  nt  llio  Krol..  Niitlonnli- 
.Sup<'Tliiir«'  Ix-ii  Mlni'd.  Abntrnctr'd  rrom  tli"-  tSiiKHnli  truimliitliiii 
iind  r<iirlnt<(l  with  th<'  piTmlimlon  of  Ih"  niilhnr. 

tTh>-  nbiKrncI  of  thp  tninHlnllon  of  tli.-  nrlKlnnl,  which  approxl- 
mnti'il  2.1. oon  wor<lii.  n'Tcimiirtly  nmllH  ii  I'lriHlilxriihlo  pnrt  of  tho 
inmnimilon  nnd  mnny  InlTrnlliiK  foolnotr'ii.  hut  the  •'onllniilty  htiB 
iN'fn  pri'KTVr'tl  iinil'  u*  miirh  of  Ihi-  orlKluirl  iin  wim  pimHllilit  Inix 
b«pn    uacil    without  condonnatlon. — Epitok. 


contacts,  A  and  B.  The  nearer  to  the  contacts,  the  more 
pronounced  is  this  action.  On  the  other  hand,  the 
portion  of  the  earth  where  the  section  of  these  threads 
of  current  is  large,  hardly  enters  into  the  value  of  the 
resistance.  The  resistance  of  the  earth  circuit  between 
the  two  points  depends,  therefore,  upon  the  dimensions 
and  forms  of  earth  sections  at  the  contacts  and  the 
nature  of  the  ground  in  the  immediate  neighborhood; 
it  is  almost  independent  of  the  constitution  of  the  earth 
at  a  distance,  and  notably  so  of  the  region  that  is  be- 
tween the  two. 

A  conducting  mass  buried  in  the  ground  will  not 
lower  appreciably  the  resistance  of  the  circuit  except 
when  it  is  near  one  of  the  contacts  A  or  B.  Moreover — 
and  this  is  of  importance  from  the  point  of  view  of 
application — the  value  of  the  resistance  is  in  a  large 
measure  a  function  of  experimental  contingencies  (dis- 
position of  the  earth  contacts  and  condition  of  the  soil 
at  those  points),  so  that  the  results  are  necessarily 
irregular  and  lack  precision.  Where  a  thin  regular  bed 
of  superficial  earth  (plant  soil)  covers  rocks  of  differ- 
ent constitutions  (sandstone,  schist,  igneous  rocks),  it 
should  be  possible  to  distinguish  the  nature  of  the  hid- 
den rocks  by  means  of  comparing  resistances. 

Telephonic  Method. —  (Daft  and  Williams.)  In  this 
method,  by  means  of  an  insulated  line  containing  an 
induction  coil,  rapidly  variable  currents  are  passed 
between  two  points  A  and  B  of  the  earth.    A  removable 


ILLUSTRATING  TELEPHONIC  METHOD 

line  containing  a  telephone  and  touching  the  earth  at 
a  and  h  enables  the  piussage  of  the  currents  through  the 
earth  to  be  detected,  making  use  of  the  principle  of 
telephoning  through  the  ground,  as  depicted  in  the 
illustration.  Lack  of  jirccision  and  the  need  for  great 
e,\peri(MK-e  on  the  part  of  the  experimenter  cau.sed  the 
method  to  be  abandoned. 

Hertzian  Wares  Method. — The  Hertzian  waves  tra- 
verse dielectrics,  but  are  absorbed  or  reflected  by  bodies 
which  are  conductors.  Lowy  and  Lcimbach  have  taken 
out  patents  and  have  published  a  series  of  studies.  For 
a  conducting  mass  C,  Fig.  1,  situated  in  a  mountain 
made  up  of  insulating  rocks  (dry)  and  presenting  steep 
slopes,  the  procedure  is  evident.  The  transmitting  sta- 
tion A'  is  on  one  side  of  the  iiioiiiilain  and  a  movable 
r<H-(Mving  station  li  on  the  other  side,  by  which  the 
wjives  traversing  the  mass  are  studied.  It  should  thus 
be  poHsil)le  to  determine,  judging  at  least  from  the 
theory  "f  <icf  r:iili<)M   phctiDtiiciin,   I  lie  sIkkIow  cones  due 
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to  the  interception  of  the  waves  by  the  opaque  masses 
such  as  C.  For  examinations  of  tiat  and  rolling  country 
Lowy  and  Leimbach  propose  to  place  transmitting  and 
receiving  antenna  in  drill  holes.  They  think  it  possible 
to  separate  the  antennse  as  much  as  fifty  kilometers.  No 
practical  attempts  have  been  made  in  this  direction,  and 
a  good  many  objections  could  be  raised  to  such  a 
project.  As  far  as  conductors  not  vertical,  like  veins, 
but  horizontal,  like  underground  water  strata,  are  con- 
cerned, the  reflection  of  Hertzian  waves  should  be  of 
some  practical  utility.  The  most  that  can  be  said  for 
the  method  is  that  it  is  in  the  experimental  stage. 

Electrical  Conductivity  of  Various  Rocks 
and  Minerals 

Two  kinds  of  conductivity  should  be  distinguished. 
Certain  minerals,  not  numerous,  conduct  electricity  in 
the  same  way  that  metals  do;  that  is,  without  the  dis- 
placement of  ions.     They  play,   therefore,  the  role   of 


9\ 


compared  with  metals.  I  found  that  a  sample  of  chal- 
cocite  indicated  0.005  ohm  per  cm-cm',  and  for  galena 
a  fraction  of  an  ohm  has  been  frequently  indicated. 

The  numerical  order  of  resistance  is  the  only  inter- 
esting point.  Measurements  made  upon  various  samples 
show  a  wide  divergence,  and  the  value  for  a  crystal  can- 
not be  taken  as  showing  the  average  of  a  mass  of  the 
same  substance,  because  of  the  presence  of  gangue  and 
of  the  imperfect  contact  between  crystals.  In  certain 
types  of  deposits  the  mineral  crystals  are  separated 
from  each  other,  despite  their  appearance  of  continuity 
and  compactness  and  their  low  gangue  content. 

Carbonates  and  oxides  have  only,  like  i-ocks  and  earth, 
electrolytic  conductivity,  due  to  absorbed  water;  at 
least,  if  they  are  actually  conductors,  the  fact  may  be 
practically  ignored.  The  quantity  and  composition  of 
the  absorbed  water  control  the  phenomenon,  but  the 
fact  that  this  water  is  retained  by  capillarity  should  be 
considered,  and  that  therefore  its  properties  are  those 


metallic  conductors.  The  other  minerals,  whether  ores 
or  barren  rocks,  are  more  or  less  perfect  insulators,  and 
owe  their  apparent  conductivity  to  the  absorbed  water 
which  they  contain.  They  assume  the  role  therefore  of 
electrolytic  conductors. 

The  principal  ores  usually  metallic  conductors  are 
pyrite,  mispickel,  galena,  and  copper  sulphides.  Among 
the  oxides  are  magnetite  and  pyrolusite.  Zinc  blende  is 
an  insulator.  Stibnite  is  also  an  insulator.  From 
experiments  which  I  have  made,  the  conclusion  has  been 
reached  that  hematite,  both  massive  and  crystalline, 
does  not  conduct  appreciable  amounts  of  electricity, 
though  this  opinion  is  contrary  to  that  apparently  held 
by  various  other  writers  on  the  subject. 

The  resistance  of  ores  which  are  conductors,  especially 
pyrites,  is  approximately  one  ohm  per  centimeter  per 
square  centimeter  (the  unit  taken  for  resistance  meas- 
urement is  one  centimeter  long  and  one  square  centi- 
meter in  cross-section,  and  is  represented  by  cm-cm°) . 
This  resistance  is  comparable  to  the  resistance  of  con- 
centrated saline  liquids  or  acids  and  is  100,000  times 
as  great  as  the  resistance  of  ordinary  metals.  One  is 
here  dealing  with  mediocre  conductors  which  cannot  be 


FIG. 3 

of  capillary  water  strata,  which  may  differ  appreciably 
from  those  of  a  mass  of  water. 

Whatever  may  be  the  restrictions  relative  to  the 
capillarity,  the  resistance  of  various  natural  waters  is 
easily  measured.    Some  measurements  are  as  follows: 

Ohms  per 
Cm— Cm- 
Water  containing  selenium 1,000 

Water   containing  calcite 2.000-3.000 

Pure   water 5.000-7.000 

Damp  giound    (very  wet  pyritic  blue  clay) 1.000 

Argillaceous  sand    20.000 

Argillaceous    limestone    30.000 

Granitic    sand    70.000 

Fresh  compact  rocks  give,  even  after  absorbing  water, 
resistances  considerably  higher  than  the  foregoing, 
approximately  ten  megohms  in  laboratory  experiments 
upon  samples  cut  in  the  form  of  prisms.  Such  figures 
do  not  always  correspond  to  the  average  resistance  of 
rocks  in  place,  which,  especially  if  numerous  fissures 
be  present,  are  much  better  conductors.  Measures  made 
in  the  field  and  covering  large  masses  are  the  only  ones 
that  give  valuable  practical  results.  Unfortunately,  the 
experiments  can  be  made  with  ease  only  on  rock  out- 
crops, which,  of  course,  are  more  or  less  altered.  The 
figures  which  are  found  in  practice  vary  in  ground  of 
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average  moisture  from  50,000  to  200,000  ohms  per 
cm-cm'. 

The  ratio  of  the  conductivity  of  ores  which  are  con- 
ductors to  that  of  rocks  is  at  least  1,000  and  may  easily 
attain  10,000  or  100,000.  Also,  for  different  rocks,  the 
conductivities,  rather  variable,  are  frequently  in  the 
ratio  of  1  to  10.  Loose  earth  and  superficial  clay  should 
in  general  be  much  better  conductors  than  deep-seated 
rocks,  because  of  their  high  water  content.  The  rise  of 
temperature  at  depth,  which  operates  to  increase  the 
conductivity,  has  only  slight  effect  at  the  ordinary 
depths  to  which  investigation  may  be  carried.' 

Theory  of  the  Method  of  the  Potential  Chart 

Principles  of  the  Method. — If  a  difference  of  potential 
is  applied  to  two  points  A  and  B  of  the  earth,  there 
will  result  between  these  points  an  electric  current  which 
will  produce  variations  of  potential  in  the  earth,  because 
of  the  latter's  resistance.  If,  for  example,  the  current 
goes  from  A  toward  B,  the  voltage  will  drop  in  the 
same  direction.  To  represent  the  distribution  of  poten- 
tial in  the  ground,  the  simplest  way  is  to  consider  the 
surfaces  of  equal  potential,  and  to  number  them  accord- 
ing to  their  value.  In  considering  the  superficial  phe- 
nomena, the  only  ones  that  it  is  practicable  to  observe, 
it  will  be  noted  that  it  is  possible  to  trace  curves  of 
equal  potential  on  the  ground  traversed  by  the  current. 
These  curves  are  the  "outcrops"  of  the  equipotential 
surfaces  in  the  ground,  and  each  may  be  numbered 
according  to  the  value  it  represents.  These  lines  con- 
stitute a  map  of  the  potentials  of  the  region,  analogous 
in  principle  to  a  topographic  map  wherein  the  eleva- 
tions are  traced  by  connecting  points  of  equal  altitude. 

Where  the  ground  is  homogeneous  and  flat,  the  distri- 
bution of  the  potentials  between  the  contacts  A  and  B 
may  be  calculated.  That  is  to  say,  the  potential  chart 
is  knowTi  a  priori.  When  the  earth  contains  rocks 
or  minerals  of  different  conductivities,  this  condition 
modifies  the  distribution  of  the  potentials  and  produces 
perturbations  which  are  reflected  in  the  form  or  value 
of  the  superficial  equipotential  lines.  These  lines  may 
be  easily  traced  and  numbered  in  the  field,  the  deforma- 
tions figured  out,  and  the  provoking  causes  beneath  the 
surface  deduced.    Such  is  the  principle  of  the  method. 

Theoretical  Sttidy  of  Flat,  Homofieneou.s  Ground. — 
The  question  is  the  following:  Between  two  points 
A  and  B  of  flat,  homogeneous  earth  a  current  is  passed, 
and  it  is  desired  to  know  what  are  the  value  and  form 
of  the  equipotential  surfaces  below,  and  the  equipoten- 
tial curves  at  the  surface. 

This  problem  relative  to  the  application  of  Ohm's 
law  to  a  limitless  conductor  is  solved  by  the  following 
formula : 

V  =  ^-  {      —-■;)+  constant 
2x  V  r       r   / 

in  which  V  represents  the  potential  of  a  point  M  of  the 
earth,  i  the  specific  resistance,  i  the  intensity  of  the 
current,  r  and  r'  the  distances  of  M  from  I  he  contacts 
A  and  B  fFig.  2). 

The   equipotential   surfaces   defined   by   the  erjuation 

-  ,  ^  constant,  are  of  the  fourth  degret!,  an<l  arc 
generated  about  the  line  AB.    They  are  of  simple  form 

'The   r«>iil»t«nr<'  of  wiiIit   (llmlnlNlii-K   shout  rjjr  por  doirri'e,    iiml 

rnlln  thnri^rorc  to  half  of  ltd  value  nt  ordinary  tcmpi'rnliiri',  for 
a  riM  of  20  to  30  dcgrmn  C. 


in  the  neighborhood  of  A  or  B  and  midway  between. 
In  fact,  near  A  it  is  possible  to  neglect  —  in  comparison 

with   -   so  that  the  surfaces  are  hemispheres  centered 
r 

at  A.  Midway  between  A  and  B  they  are,  because  of 
the  symmetry,  planes  perpendicular  to  AB. 

The  chart  of  the  superficial  potentials  is  reproduced 
in  Fig.  3.  This  also  represents  the  subsurface  poten- 
tials. The  equal  potential  surfaces  in  the  ground  being 
ones  of  revolution  about  AB,  to  obtain  them  it  is  only 
necessary  to  revolve  half  of  the  figure. 

The  numbering  of  the  curves  (or  surfaces)  has  been 
done  on  the  following  principle:  The  unit  of  length 
chosen  is  -rio  of  the  distance  AB.  The  potential  of 
the  point  a  situated  at  the  distance  1  from  A  is  chosen 
as  100,  and  the  potential  of  the  point  g  at  a  distance  1 
from  B  is  taken  as  0.  This  is  equivalent  to  choosing 
as  the  unity  of  potential  ,  J  „  of  the  difference  of  poten- 
tial between  a  and  3. 

Under  these  conditions  the  fundamental  formula  be- 


50 


M', 


+  .50 


which   gives    V  =   100   for    (?•   =    1;    r'  =   99)    and 
F  =:  0  for   (r  =  99;  r*  =  1).     The  potential  midway 

(r  =  r')    and  at  infinity    (  -    =  --,    =    Oj    is   then  50, 

average  between  0  and  100. 

To  put  it  in  a  more  concrete  fashion,  the  chart  gives, 
closely  with  these  conventions,  the  voltage  that  would 
be  observed  at  each  point  in  the  ground  if  the  sections 
chosen  at  A  and  B  were  hemispheres  of  one  meter  radius 
situated  100  meters  from  each  other,  and  if  a  difference 
of  potential  of  100  volts  were  maintained  between  them. 
The  advantage  of  this  relative  notation  is  to  give  an 
invariable  basis  for  making  a  potential  chart  of  homo- 
geneous ground. 

This  graph  translates  a  formula  into  numerical  coeffi- 
cients; it  does  not  depend  on  the  resistance  of  the 
ground,  on  the  difference  of  potential  applied,  on  the 
distance  between  the  contacts,  or  on  the  form  or  dispo- 
sition of  the  latter.  With  regard  to  this  last  point,  the 
section  just  at  the  contact  must  be  ignored.  All  experi- 
mental contingencies  are  thus  eliminated  from  the 
method. 

It  is  well  to  use,  in  investigations  in  heterogeneous 
ground,  the  same  conventions  for  evaluating  distances 
and  potentials.  The  chart,  which  will  be  disposed  dif- 
ferently in  each  particular  case,  is  independent  of  the 
difference  of  potentials  applit^d,  of  the  average  specific 
resistance  of  the  gnnind,  and  (if  the  forms  or  dimen- 
sions of  the  sections  which  arc  hcing  investigated  in 
detail. 

nittribididii  of  thr  Ciirri-tit  in  the  Earth. — The  cur- 
rent is  usually  considered  as  the  cau.se  of  the  fall  of 
polenlinl.  It  is  thus  often  clearer  to  think  of  the  dis- 
Iriliulion  of  the  lines  of  current  than  of  the  potentials, 
although,  in  reality.  I  he  polenlials  alone  are  directly 
ohscrvaiilc,  as  the  current  rcmaiiis  hidden  and  gives 
evidence  of  its  passage  under  the  surface  liy  such  observ- 
able phenomena  as  the  fall  of  potent iai.  One  conception 
is  easily  translated  into  the  other. 

At    each   point,   the   direclion   ot   the   current    (dotted 
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lines,  Fig.  3)  is  at  right  angles  to  the  equipotential 
surface  passed  through  that  point.  Thus  the  lines  of 
current  are  trajectories  perpendicular  to  those  surfaces. 
The  density  of  the  current  (intensity  per  square  centi- 
meter normal  to  its  direction)    is  proportional  to  the 

drop    J—  of  potential  per  unit  of  length    (intensity  of 

the  electrical  field)   and  in  inverse  ratio  to  the  specific 

dV 
resistance,  as  Ohm's  law  is  written  -r-  =  p  B.    In  homo- 
geneous material  the  density  of  the  current  is  greater 
when  the  surfaces  are  close  together. 

Profiles  of  Potential  and  Profiles  of  Electrical  Field. — 
The  potential  chart  with  its  equipotential  curves  is 
analogous  to  a  topographic  map  with  its  contours.  It 
is  useful  to  complete  this  chart  with  a  graph  showing 


Suppose,  for  example,  that  in  the  region  halfway 
between  A  and  B,  where  the  equal  potential  surfaces 
are  usually  parallel  vertical  planes,  a  conducting  mass 
Z  (Fig.  6)  is  buried.  To  aid  in  understanding  the 
deformation  produced  by  this  mass  on  the  equipotential 
planes,  consider  first  the  extreme  case  in  which  Z  is  a. 
perfect  conductor.  .  Under  these  conditions  the  mass  is 
at  the  same  potential  throughout,  the  drop  produced  by 
the  resistance  being  negligible.  The  entire  volume  of  Z 
would  then  be  enveloped  by  the  surfaces  of  equal  poten- 
tial, these  passing  by  one  side  or  the  other,  according 
to  whether  their  potential  is  superior  or  inferior  to 
that  of  Z.  This  may  be  summarized  by  saying  "a  con- 
ducting mass  repulses  toward  its  exterior  the  equipoten- 
tial surfaces  which  tend  to  approach  it."  Passing  to 
the  case  wherein  the  conductivity  of  Z,  instead  of  being 
perfect,  is  merely  superior  to  that  of  the  surrounding 
territory,  it  will  be  noticed  that  the  preceding  deforma- 
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FIS.7  FIG. 8 

the  values  of  the  potentials  along  a  line  traced  from 
one  point  to  another,  exactly  as  a  contour  profile  is 
drawn.  Fig.  4  shows  such  a  graph  along  the  line  AB, 
with  the  conventional  units  chosen. 

Instead  of  the  potential,  it  is  sometimes  more  con- 
venient to  represent  the  intensity  H  of  the  electrical 

dF 
field,  or  fall  of  potential  per  unit  of  length  -p .     The 

field  H,  being  the  derivative  of  the  potential,  is  natu- 
rally larger  the  faster  the  latter  varies ;  that  is  to  say, 
when  the  curves  are  closer  together.  To  refer  again 
to  the  topographical  analogy,  the  field  is  comparable  to 
the  slope  of  the  ground.  The  curve  in  Fig.  5  gives 
the  profile  of  the  field  along  the  line  AB,  always  with 
the  same  units. 

Perturbation  in  the  Potential  Chart  Produced  by 
Heterogeneities  in  the  Soil. — When  the  soil,  instead  of 
being  homogeneous,  contains  zones  of  different  con- 
ductivity, these  affect  the  distribution  of  the  potentials. 
The  theoretical  calculation  of  such  distribution  pre- 
sent.s  well-nigh  insurmountable  difficulties,  even  in  the 
simplest  case.  Under  such  conditions  an  approximation 
giving  a  qualitative  view  of  the  perturbations  must 
suffice. 


FIS.9 


tion  holds  in  principle,  although  in  a  less  marked  man- 
ner. There  will  still  be  the  same  repulsion  of  the  sur- 
faces, although  they  penetrate  the  mass,  as  indicated  by 
the  figure,  which  shows  the  distortion  of  the  lines  due 
to  the  presence  of  the  body  Z. 

Observing  now  the  reverse  case,  that  of  an  insulating 
body:  Suppose,  first,  that  its  conductivity  is  nil  (cavity 
in  the  ground)  and  reason  this  time  on  the  lines  of 
current.  These  pass  around  the  space  Z,  obliging  the 
equipotential  surfaces  to  cut  Z  normally.  The  inflec- 
tion which  results  is  directed  toward  the  interior  of  Z, 
as  shown  in  Fig.  7.  Thus  it  is  possible  to  say  that  "an 
insulating  body  acts  as  though  it  attracted  the  equipo- 
tential surface  toward  its  interior."  This  attraction  i3 
less  clear,  but  holds,  nevertheless,  if  Z,  instead  of  being 
a  perfect  insulator,  is  merely  a  poorer  conductor  than 
the  soil  around  it. 

The  perturbations  that  have  just  been  analy/.ed  are 
not  solely  local ;  they  react  at  a  certain  distance  from  Z. 
If,  then,  this  mass  is  not  too  deeply  buried  in  the 
ground,  it  will  produce  the  reaction  above  described  on 
the  equipotential  cui-ves  on  the  surface.  For  example, 
in  the  case  of  a  conducting  mass,  the  chart  of  the  equi- 
potential lines  will  look  something  like  Fig.  8,  making 
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it  possible  to  find  the  location,  and  to  a  certain  extent 
the  dimensions,  of  the  buried  mass." 

The  deformations  of  the  potential  graph  often  trans- 
late themselves  particularly  well  on  the  profiles  of  the 
field.  A  profile  along  the  line  .xy  of  Fig.  8,  for  example, 
will  have  the  form  indicated  in  Fig.  10. 

Refractioyi  of  Equipotential  Surfaces  on  Parsing  From 
One  Medium  to  Another. — A  surface  of  equal  potentials 
is  refracted  in  traversing  a  plane  sep-     ____^__ 
arating  two  mediums  of  different  spe-  -,,      ,,----.^ 

cific  resistances.    The  refraction  takes  A  '"'-- 

place  in  such  a  manner  that  the  equi- 
potential surface  approaches  the  plane 
in  the  poorer  conducting  substance ;  it 
is  a  ma.ximum  when  the  surface  en- 
counters the  plane  at  an  oblique  angle 
of  incidence  and  nil  when  the  inci- 
dence is  normal  or  tangential.  The 
numerical  calculations  show  that  the 
angular  change  in  direction  produced 
by  the  refraction  is  considerable  even 
when  the  difference  in  specific  resist- 
ances is  small.  The  surface  bends  in 
the  medium  which  is  the  poorer  con- 
ductor, so  that  it  encounters  the  con- 
tact plane  at  a  small  angle,  bending 
back  abruptly  in  the  other  medium.  "■;     / 

Perturhationfi  Due  to  the  Relief  of  ■'  / 

the  Ground. — The   potential   chart   of  fig.ii 

homogeneous  ground  so  far  studied 
refers  to  flat  ground.  More  or  less  important  disturb- 
ances result  from  sharp  relief.  A  hollow,  such  as  a 
valley,  constitutes  a  lack  of  matter  and  produces  the 
.same  effect  as  an  insulating  mass,  attracting  the  equi- 
potential surfaces.  An  elevation,  such  as  a  hill,  cor- 
responds to  an  excess  of  matter,  and  reacts  in  the 
opposite  manner.  These  disturbances  play  a  varying 
part,  resulting  in  much  trouble  in  rugged  country.  The 
difficulties  are  especially  grave,  in  view  of  the  fact  that 
it  is  not  ea.sy  to  evaluate,  a  priori,  the  quantitative  im- 
portance of  the  deformation  produced  by  a  given  relief. 

Action  of  Vertical  Conductivity. — A  conducting  body 
with  its  principal  dimensions  vertical,  as,  for  example, 
the  casing  of  a  drill  hole  or  a  narrow  mineralized  column, 
can  be  marked  on  the  chart,  provided  that  it  be  suf- 
ficiently near  one  of  the  contacts.  Consider  (Fig.  11), 
a  vertical  conducting  stem  T,  near  the  contact  A.  Its 
lower  extremity  Vieing  in  contact  with  deep  points  of 
the  earth,  di.stant  from  A.  this  stem  produces  a  diver- 
Hion  of  the  current  downward,  and  to  its  summit  are 
attracted  the  lines  of  current,  which  converge  upon  it. 
On  the  potential  graph  this  is  manifested  by  the  pre.s- 
ence  about  the  summit  of  the  tube  of  small,  closed 
curve.H,  formed  out  of  the  near-by  ones  by  repulsion,  as 
in  the  general  case  of  conducting  bodies.  Nothing  of 
this  sort  would  be  observed  in  the  region  midway  be- 
tween A  and  /;  where  the  equipotential  planes  are  ver- 
tical, and  the  tube  would  be  without  any  action. 

PoHHiMe  iJrplh  of  Inrastii/ntion.— The  rjueslion  may 
be  coHHidcred  from  two  points  of  view.    Assume  a  con- 


ducting mass  Z,  for  instance  (Fig.  12),  buried  in  the 
ground  in  the  region  where  the  equipotential  surfaces 
would  be  parallel  vertical  planes  in  homogeneous  soil, 
and  imagine  that  this  mass  occupies  the  positions  Z^, 
Z^,  Z.„  deeper  and  deeper,  retaining  its  dimensions  and 
conductivity.  It  is  evident  that  the  deformations  this 
body  causes  in  the  superficial  equipotential  lines  will 
become  less  and  less  marked  as  it  takes  a  deeper  and 
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deeper  position  in  the  soil,  because  such  perturbations 
are  only  the  surface  reflections  of  the  disturbances 
caused  at  depth  to  the  vertical  equipotential  planes. 
They  will  be  too  indistinct  to  be  perceptible  at  a  certain 
depth,  thus  limiting  the  possible  depth  of  investigation. 

The  problem  thus  presented  requires  a  mathematical 
solution,  complex,  if  not  impossible,  even  in  the  simplest 
cases,  because  there  is  no  way  of  calculating  the  form 
of  the  equipotential  surfaces.  The  best  way  to  get  an 
idea  of  the  relative  sizes  of  the  disturbances  is  to  experi- 
ment in  the  laboratory,  in  miniature,  on  artificial 
ground.  It  happens,  unfortunately,  in  my  experiments, 
that  the  perturbations  in  the  potential  chart  disappear 
rapidly  as  the  depth  of  the  disturbing  body  is  aug- 
mented. As  a  concrete  example,  taking  for  Z  (clayey 
ground)  the  form  of  a  parallelopiped  with  dimensions 
1x1x2,  with  its  conductivity  fifteen  times  greater 
than  the  surrounding  soil  (argillaceous  sand),  the  per- 
turbations of  the  chart  become  with  ditliculty  perceptible 
when  the  thickness  of  the  covering  soil  becomes  greater 
than  1.  It  must  be  concluded,  then,  that  the  deforma- 
tions produced  in  the  equiiKitciitial  surfaces  are  local 
and  have  no  effect  at  a  distance. 

The  problem  may  be  considered  from  another  point 
of  view,  instead  of  replacing  the  same  mass  Z  at  dif- 
ferent depths,  multiply  all  the  dimensions  by  the  same 
number  simultaneously;  that  is  to  say,  the  depth  of  Z, 
its  breadth,  its  length,  and  other  dimensions,  at  the 
same  lime.  The  entire  figure,  and  especially  the  graph 
of  efiuipoleni  ial  lines,  remains  similar,  the  scale  only 
being  modified.  Thus  it  appears  tlinl  ji  mass  /',  twice 
as  deep  as  /.  will  appear  just  as  disliiictly  on  the  chart 
of  potentials,  jirovided  that  all  the  dimensions  of  Z'  are 
double  those  of  Z,  that  the  contacts  are  twice  as  far 
apart,  and  that  the  chart  emlnares  a  region  (liiiililcd  in 
all  its  dimensions.' 


iibliiil   iiiiiti'niH   will   till 


nK  Ki'i'Ut. 


May  7,  1921 


Engineering    and    Mining    Journal 


787 


The  study  of  deep-lying  heterogeneities  is  entirely 
possible  if  their  dimensions  are  comparable  with  their 
depths.  From  the  practical  point  of  view,  two  difficul- 
ties are  encountered.  The  first,  a  simple  one,  is  that  in 
taking  in  a  large  superficial  area  so  as  to  observe  the 
major  figure  of  deformation  produced  by  Z,  one  also 
takes  in  the  diverse  rocks  of  the  region  which  are  not 
homogeneous  with  the  rest  of  the  terrain.  From  this 
there  result  minor  disturbances  with  no  relation  to  Z, 
and  masking  its  action. 

The  second  difficulty  comes  from  the  fact  that  the 
current  is,  in  general,  denser  in  the  superficial  crust 
than  at  depth.  If  the  disturbing  mass  is  deeply  buried 
it  will  react  on  the  lines  of  current  of  feeble  intensity 
only;  therefore  on  but  a  small  part  of  the  total  current. 
This  perturbation  will  be  but  feebly  reflected,  then,  in 
the  superficial  curves  of  equal  potential,  which,  on  the 
contrary,  are  in  a  zone  of  great  current  density. 

Whatever  the  difficulties  may  be,  investigations  to 
great  depths  should  be  possible  for  phenomena  suffi- 
ciently marked ;  it  is  possible,  even,  to  imagine  studies 
of  the  terrestrial  crust  carried  to  depths  of  several  kilo- 
meters. This  should  furnish  interesting  information 
relative  to  zones  at  present  unexplorable  by  the  usual 
processes.  Such  experiments  would  not  present  great 
difficulties  of  realization. 

Making  of  a  Potential  Chart 

General. — To  cause  a  current  to  pass  in  the  ground 
between  two  points  A  and  B  (Fig.  13),  they  are  con- 
nected by  an  insulated  line  L  to  the  two  poles  of  a 
generator  D  (dynamo  or  batteries).  The  differences 
of  potential  caused  in  the  ground  by  the  passage  of  the 
current  are  studied  by  means  of  a  movable  line  I,  which 
includes  a  measuring  apparatus  g  ( telephone,  galva- 
nometer, voltmeter),  and  touches  the  ground  with  two 
electrodes  e  and  e'. 

To  trace  a  line  C  of  equal  potential,  the  electrode  e 
is  kept  on  a  fixed  point  M  (Fig.  14),  and  the  soil  is 
touched  at  different  points,  P,  Q,  R.  with  the  other  elec- 
trode e',  while  observations  are  made  with  the  measur- 
ing apparatus  g.  When  this  gives  no  indication  (no 
sound  in  the  telephone,  no  deviation  of  the  galva- 
nometer), it  is  because  the  pwint  touched,  Q,  is  at  the 
same  potential  as  M  and  forms  a  part  of  the  curve  C 
searched  for.  One  may  determine  thus  a  sufficient 
number  of  points  Q.  Q,,  Q,  ...  at  the  same  potential 
as  M,  and  connect  them  topographically,  to  obtain  the 
trace  of  the  curve  C  upon  the  potential  chart. 

To  number  the  curves  C,  C  C",  it  suffices  to  measure, 
utilizing  an  arbitrary  unit,  the  differences  of  potential 
between  them.  To  establish  a  profile  of  potentials,  or 
intensities  of  the  field,  the  differences  of  voltage  are 
measured  which  exist  between  a  series  of  points  in  the 
ground,  disposed,  for  example,  along  a  line  at  equal 
intervals. 

Choice  of  Current. — Alternating  current  was  tried  and 
discarded  in  favor  of  direct  current.  Direct  current 
presents  the  two  following  advantages :  The  galva- 
nometer g  (Fig.  14),  placed  in  the  movable  line,  indicates 
the  direction  of  the  current  traversing  it;  that  is  to  say, 
the  direction  of  the  difference  of  potential  existing  be- 
tween its  two  extremities  e  and  c'.  On  touching  the 
ground  at  the  points  P,  Q,  R,  with  movable  electrode  e', 
it  may  be  determined  whether  the  point  touched  is 
within  or  without  the  curve  (\  and  which  way  it  is 
necessary  to  move  it  to  encounter  that  curve.  This  can- 
not be  done  with  the  telephone  used  with  the  alternating 


current,  which  is  merely  an  indicator  of  the  zero  point. 
The  second  advantage,  of  greater  importance,  is  that 
it  is  possible  to  place  in  the  circuit  (  with  the  galva- 
nometer, a  voltmeter,  permitting  the  measure,  by  a 
method  of  equilibrium,  of  the  difference  of  potential  be- 
tween the  points  e  and  e'.  Thus,  quantitative  measures 
may  be  made  instead  of  merely  qualitative  observations. 
The  numbering  of  the  curves  of  equal  potential  and  the 
establishing  of  the  profiles  of  potential  or  intensity  of 
field  are  greatly  expedited. 

Non-Polarizing  Electrodes.  —  The  employment  of 
direct  current  carries  with  it  also  certain  causes  of 
grave  error,  which  must  of  necessity  be  eliminated.  On 
touching  the  soil  with  two  metallic  electrodes  e  and  e', 
connected  by  a  wire  I,  a  battery  is  formed  of  which  the 
moist  soil  is  the  electrolyte  (Fig.  15). 

The  electromotive  force  of  this  element,  zero  with  two 
identical  electrodes  in  ground  perfectly  regular,  is 
greater  in  proportion  to  the  lack  of  similarity  in  the  two 
metallic  contacts.  In  practice,  even  with  unattackable 
metals  (gold-plated  rods),  the  electromotive  force  easily 
amounts  to  several  hundred  millivolts.  The  greater  part 
of  it  comes  from  the  polarization  produced,  at  the  con- 
tact of  the  metal  with  the  soil,  by  the  current  flowing 
in  the  line  /,  a  current  which  must  necessarily  exist  in 
these  measures.  This  electromotive  force  is  consider- 
able, but  also  quite  variable,  and,  in  actual  practice  with 
metallic  electrodes,  measures  at  the  surface  of  the 
ground  cannot  be  made  with  an  exactness  greater  than 
a  hundred  millivolts. 

To  remedy  this  defect,  recourse  must  be  had  to  non- 
polarizing  electrodes.  I  have  used  the  following  type: 
A  tube  T  of  copper  (Fig.  16)  is  inserted  in  a  porous 
container  V,  which  is  filled  with  a  concentrated  solution 
(with  an  excess  of  crystals)  of  copper  sulphate.  Only 
the  container  touches  the  ground.  The  electrodes  thus 
made  do  not  become  polarized,  as  the  flow  of  current 
through  them  causes  opposite  reactions  and  does  not 
change  the  composition  of  the  bodies  in  contact.  They 
do  not  give  rise,  on  the  other  hand,  to  appreciable,  per- 
manent electromotive  forces,  as  they  are  nearly  identi- 
cal. Thus,  it  is  possible,  by  choosing  appropriate  elec- 
trodes, to  prevent  such  a  force  becoming  greater  than  a 
millivolt,  and  to  keep  it  at  about  this  magnitude  during 
prolonged  experiments. 

The  difl'erences  of  potentials  that  may  be  measured 
correctly  at  the  surface  by  this  means  are  at  least  a 
hundred  times  smaller  than  those  that  can  be  measured 
with  ordinary  metallic  electrodes.  This  permits  the 
reduction  of  the  power  necessary  for  the  circuit  in  the 
ratio  of  10,000  to  1.  This  big  reduction  makes  possible 
the  employment  of  storage  batteries  or  light  generators, 
an  indispensable  condition  for  practical  work. 

Elimination  of  Errors  Due  to  Spontaneous,  Polariza- 
tion and  to  Earth  Currents. — A  second  difficulty  inherent 
in  the  use  of  direct  current  is  due  to  differences  of 
potential  which  exist  spontaneously  between  any  two 
points  of  the  earth,  and  which  superpose  their  action  on 
that  of  the  current  being  studied.  These  difl'erences 
are  of  two  types.  The  first,  constant,  and  due  to 
chemical  or  electro-capillary  phenomena,  are  discussed 
under  the  title  of  "Spontaneous  Polarization."  The 
second  are  variable,  and  due  to  the  earth  currents  which 
flow  in  all  directions  in  the  globe's  crust.'     These  two 


'In  regular  earth  the  spontaneous  polarization  does  not  exceed 
about  ten  millovolts,  but  near  a  mass  of  pyrites  may  amount  to 
300  millivolts.  Earth  currents,  extremely  irregular,  cause  differ- 
ences ot  potential  usuallv  siiKill.r  tlian  on.  millivolt  per  flvi- 
meters. 
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causes  of  error,  which  would  be  annoying  under  some 
conditions  (long  lines,  proximity  of  pyrite  deposits), 
are  eliminated  by  opening  and  closing  the  principal 
circuit  at  regular  intervals  and  paying  attention  in  the 
reading  of  the  galvanometer  only  to  the  deviations 
thus  produced.' 

General  Information  Concerning  the  Apparatus. — 
Each  of  the  contacts  A  and  B  is  formed  of  several 
metallic  pegs,  one  to  eight  in  number,  driven  into  the 
ground,  several  meters  apart  and  usually  arranged  in  a 
circle.'  The  resistance  of  the  earth  circuit  between 
them  varies  considerably  according  to  the  nature  of  the 
soil,  especially  the  ground  near  the  contacts.  In  a 
territory  of  average  dampness  it  is  usually  between 
30  and  300  ohms,  varying  most  often  between  50  and 
100  ohms.  A  sufficient  sensitiveness  for  observations  of 
the  potentials  at  a  great  distance  from  the  contacts 
(several  hundred  meters)  is  obtained  by  passing  a  cur- 
rent of  two  to  five  amperes.  For  this,  the  difference  of 
potential  at  the  generator  should  be  between  100  and 
200  volts,'  and  the  power  delivered  between  300  and 
1,500  watts,  for  example. 

As  source  of  current,  I  use  either  a  gasoline-driven 
dynamo  or  a  set  of  storage  batteries.  The  movable  line, 
with  the  non-polarizing  electrodes  just  described,  at 
each  terminal,  is  about  fiftj'  meters  long,  and  is  pro- 
vided with  a  reel,  for  winding  up  the  wire,  on  each  of 
the  copper  stems  of  the  two  electrodes.  The  galva- 
nometer included  in  the  line  carries  a  scale  and  pointer 
sensitive  to  one  division  per  microampere.  It  weighs 
about  a  kilogram,  and  may  be  carried  on  a  cord  over  the 
shoulders.  For  making  the  readings,  resting  the  gal- 
vanometer on  one  of  the  electrodes,  held  vertically,  gives 
a  sufficiently  solid  support.  The  voltmeter  is  a  simple 
type,  weighing  about  300  grams  and  attached  beneath 
the  galvanometer.  It  is  arranged  to  give  a  reading  of 
200  millivolts  by  fractions  of  ten  millivolts. 

With  this  equipment  it  is  possible  to  measure  differ- 
ences of  potential  as  small  as  a  millivolt,  if  the  ground 
is  not  too  dry.  In  the  latter  condition,  the  resistance 
of  the  movable  line  circuit  becomes  too  high,  and  the 
deviations  of  the  galvanometer  are  distinct  only  for 
several  tens  of  millivolts. 

Accuracy  of  the  Rexults. — Within  the  limits  of  power 
and  sensitiveness  indicated,  it  is  possible  to  trace  equi- 
potential  curves  with  great  precision  over  a  wide  extent 
of  territory.  Thus,  in  favorable  ground,  such  as  clay 
not  too  dry,  at  a  di.stance  of  400  meters  from  the  con- 
tact A  (the  other  contact  being  far  off),  it  is  possible 
to  determine,  by  successive  steps,  equipotential  curves 
having  a  developed  length  of  2J  kilometers,  and  to  close 
the  curves  with  an  error  of  only  a  few  meters." 

The  measurements  with  the  potentiometer  of  poten- 
tial differences  between  two  points  of  Ihe  earth  are 
Hiightly  less  Hatisfactory,  especially  as  it  is  difficult  to 
maintain  a  constant  current  throughout  a  long  experi- 
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ment.'  Nevertheless  it  seems  to  me  possible,  taking 
everything  into  consideration,  to  avoid  errors  relatively 
greater  than  1/10  or  even  1/20.  One  may  count  on  that 
order  of  precision  in  the  establishment  of  the  profiles 
of  potential  or  of  field. 

The  apparatus  for  studying  the  earth  seems  to  be  well 
developed  and  permits  the  complete  and  precise  study 
of  the  surface  distribution  of  potentials  over  an  area  of 
several  square  kilometers  around  the  contacts  A  and  B. 
This  requires  the  expenditure  of  about  one  kilowatt  of 
power  for  the  electric  current. 

(To  be  concluded  in  May  H  issue) 

A  Riffle  System  for  Tabling  Complex  Ore 

Tabling  complex  ores  containing  galena,  sphalerite, 
pyrite,  and  siderite,  with  accompanying  gold  and  silver, 
offers  much  scope  for  experiment,  in  order  to  have  the 
different  minerals  distributed  over  the  concentrate  end 
of  the  table  to  the  best  advantage.  C.  Y.  Garber,  of 
the  Bunker  Hill  concentrator,  at  Kellogg,  Idaho,  recently 
described  some  of  the  work  done  at  that  mill  in  an  effort 
to  solve  the  problem.  His  paper  was  presented  before 
the  Columbia  Section  of  the  A.  I.  M.  E.  at  the  tenth 
annual  meeting. 

The  system  of  riffling  which  was  developed  for  treat- 
ing such  complex  ore  is  indicated  in  the  accompanying 
illustration.  The  lower  right  hand  part  shows  a  table 
deck  riffled  in  the  ordinary  manner. 

When  the  feed  bed  reaches  the  tips  of  the  riffles  on 
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the  diagonal  line,  some  gangue  still  remains,  but  on 
crossing  the  diagonal  line  nearly  all  remaining  gangue 
is  washed  off  as  the  concentrate  advances  on  the  dress- 
ing surface  of  the  deck.  The  heavier  particles  of  the 
gangue  are  repeatedly  washed  off  as  they  pass  from 
tip  to  tip  of  the  riffles,  while  the  metallic  minerals 
progress  a  short  way  on  the  dressing  area.  Now,  if 
more  riffles  be  introduced  at  such  a  distance  from  the 
diagonal  line  formed  by  the  tips  of  the  first  riffling 
that  they  will  just  dip  into  the  concentrate  advancing 
on  the  dressing  area,  that  concentrate  will  be  carried 
farther  along  the  table.  In  the  case  of  an  ore  contain- 
ing galena,  pyrite,  and  sphalerite,  the  galena,  being  of 
the  highest  specific  gravity,  is  best  able  to  face  the 
wash  water  and  advances  faitlicst  into  (he  unrillled 
area.  It  is  just  able  to  reach  the  second  series  of  riffles, 
most  of  the  pyrite  and  sphalerite  is  left  behind,  and 
the  galena  is  rapidly  carried  away  under  Ihe  protec- 
tion of  th(!  second  riflles.  Whutcvcr  /.iiic  and  iron  have 
succeeded  in  crossing  the  first  area  with  Ihe  lead  must 
face  the  wash  water  on  each  succeeding  dressing  area. 
This  results  in  a  wide  dislrihulion  of  the  minerals 
into  their  respective  areas,  making  it  possible  to  recover 
the  concentrates  in  the  va'-ious  grades  desired. 

TUv  nKlHlnni'"'  iif  thi-  ronliirtii  viiii-n  bi'iniim.  of  icniii'OtiK  clfpoM- 
ItH  mi  lb<-  miifin".  of  IIh'  poitii  iiivl  lb<'  |inbiil/,iitlon  of  Ihi'  ■■iiitb 
llmlf    MM  win  br  ii>i|p<l  1(1  n  mirofi'dliiK  purl  nf  lliln  piipi'i-. 
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Quarry  Mining  Methods  at  Fresnillo,  Mexico 

Tests  Made  To  Determine  Most  Favorable  Breaking  Conditions  and 
Costs  Showed  That  Increase  of  Explosives  in  Primary  Blasting  Produced 
Most   Efficient   Results — Drilling,   Loading,   and    Blasting    Practices 


By  D.  B.  McAllister 

Written  for  Engineering  and  Mining  Journal 


THE  SILVER  MINES  of  Fresnillo,  Mexico,  have 
been  described  in  various  pufilications  at  different 
times,  and  the  following  paper  is  therefore  con- 
fined to  a  discussion  of  recent  mining  methods  em- 
ployed and  those  proposed  for  the  larger-scale  future 
operations.  The  former  were  those  of  the  Fresnillo  Co., 
which  operated  continuously  from  1918  until  1920  on  a 
500-ton  daily  basis,  and  the  latter  are  those  proposed 
by  the  Mexican  corporation  which  has  leased  the  mines 
from  the  owners  for  a  period  of  twenty-five  years,  one 


ONE  OF  THE  SMALLER  QUARRIES  AT  FRESNILLO.  SHOW- 
ING ONE  PAIR  OF  MEN  DRILLING  AND  ANOTHER 
PAIR  CLEANING  HOLES 

of  the  conditions  of  the  lease  requiring  the  erection  of 
a  cyanide  plant  to  treat  2,000  tons  daily. 

The  ore  deposit  as  now  developed  consists  of  a  stock- 
work  of  veins  and  veinlets  in  a  medium  hard  porphyry 
varying  from  the  thickness  of  a  sheet  of  paper  to  well 
defined,  formal  quartz  veins  two  to  three  feet  thick. 
The  latter  \  eins  have  been  worked  out  to  a  considerable 
depth,  at  least  in  some  places  as  deep  as  1,500  ft.,  and 
all  that  remain  are  the  honeycombed  mountain  and  the 
vein  walls  which  constitute  the  present  deposit.  The 
proved  mineralized  ground  is  about  120  meters  wide 
by  600  meters  long,  with  an  average  depth  of  about  47 
meters.  An  estimate  of  the  ore  within  these  limits, 
which  form  a  comparatively  small  portion  of  the  entii'e 
mineralized  section,  is  placed  at  7,000,000  tons  having 
an  average  assay  of  180  g.  silver  and  0.18  g.  gold. 

When  the  Fresnillo  Co.  began  operations  there  were 
five  large  open-cuts  or  quarries,  and  the  problem  was  to 
break  this  ore  and  deliver  it  to  the  crushing  plant  at  the 
lowest  possible  cost.  A  main  haulage  level  was  estab- 
lished at  about  the  level  of  the  bottom  of  the  quarries, 
100  ft.  above  the  mill  bins,  and  all  quarries  were  con- 
nected with  the  main  haulage  level.  No  mechanical 
power  whatever  was  available  for  mining  operations. 


In  the  beginning,  the  usual  hand  drilling  methods 
were  employed,  each  pair  of  men  drilling  holes  about 
three  feet  deep.  The  tonnage  broken  and  the  explo- 
sives used  in  this  method  proved  too  costly,  and  required 
a  large  number  of  workmen.  The  next  step  was  the 
experiment  of  drilling  vertical  holes  three  meters  deep, 
which  showed  a  considerable  increase  in  the  tonnage 
broken  per  man  shift  as  well  as  a  corresponding  saving 
in  the  amount  of  explosives  consumed.  After  gradually 
educating  the  native  miner  to  this  depth  of  hole,  exper- 
iments were  continued  with  the  drilling  of  still  deeper 
holes,  four,  five,  and  six  meters  in  depth.  The  last- 
mentioned  was  adopted  as  the  economical  depth  in  con- 
sideration of  time,  cost,  weight,  and  length  of  steel  to 
be  handled,  and  the  difficulty  of  cleaning  the  holes.  For 
a  depth  of  less  than  three  meters  the  holes  were  drilled 
with  a  double  jack,  one  man  holding  and  one  striking 
the  steel  with  an  8-lb.  hammer.  In  the  deeper  holes, 
four  to  six  meters  in  depth,  the  first  meter  and  a  half 
was  drilled  by  means  of  the  double  jack,  but  the  remain- 
ing distance  was  accomplished  by  churning  the  steel  up 
and  down,  bringing  all  the  force  possible  with  the  down 
stroke,  similar  to  a  large-scale  well-drilling  machine. 
From  time  studies  made  in  drilling  the  various  depths 
of  hole  a  standai-d  price  was  fixed  that  allowed  a  good 
wage  to  the  average  miner  and  a  much  better  one  for 
good  miners.    The  scale  fixed  was  as  follows: 


Depth  of  Hole 

Meters  Feet 

3  0  9.8 

40  13   I 

5.0  16  4 

6.0  19.7 


Price 
Mex.  Cy.  U.  S.  Cy. 

$2.00  $1.00 

3.00  1.50 

5  00  2.50 

7.50  3.75 


The  process  of  educating  the  miner  to  drill  the  deeper 
holes  was  a  slow  and  tedious  one  until  he  was  convinced 
that  by  conscientious  work  he  could  make  wages  far  in 
advance  of  the  standard  daily  wage,  which  was  $1.50, 
Mexican,  per  day.  The  best  miners,  working  in  pairs, 
could  drill  a  six-meter  hole  in  one  shift,  ordinary  miners 
in  one  and  a  half  shifts,  and  the  poorer  workmen  in  two 
shifts. 

The  steel  used  in  all  holes  up  to  four  meters  in  depth 
was  5-in.  solid  octagonal,  the  first  one  and  a  half  meters 
of  the  five-  and  six-meter  holes  were  drilled  with  13-in. 
cruciform,  and  the  remainder  of  these  holes  With  l-in. 
solid  octagonal.  The  12-in.  cruciform  steel  was  dressed 
in  the  cross-bit  form  on  one  end  only,  allowing  for 
striking  on  the  other  end.  The  i-in.  solid  octagonal 
steel,  however,  was  dressed  in  the  ordinaiy  chisel  or 
well-bit  forai  on  both  ends,  as  no  striking  was  necessary. 
The  gages  were  reduced  a'^  in.  per  run  of  50  cm.,  or 
about  20  in. 

Holes  Drilled  Wet  by  Churn  Method 

The  drilling  of  the  hole  was  by  means  of  the  slow 
hand-churning  process  by  two  men.  The  steel  was 
turned  slightly  on  each  up  stroke  and  the  cutting  was 
done  on  the  down  stroke,  which  had  the  weight  of  the 
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drill  plus  the  additional  force  applied  by  the  drillers. 
The  length  of  stroke  was  about  24  in.,  the  average  driller 
making  about  sixty  strokes  per  minute  while  working. 
Naturally,  the  men  required  resting  periods;  also,  such 
time  as  was  needed  for  cleaning  the  hole,  adding  water, 
and  changing  drills.  The  best  results  were  obtained  by 
having  enough  water  in  the  hole  to  keep  the  cuttings  in 
suspension  while  drilling  was  in  progress,  and  this  also 
made  drilling  easier  for  the  men.  As  stated,  the  best 
miners  could  complete  one  six-meter  hole  in  an  eight- 
hour  shift,  but  the  average  pair  of  men  could  not  finish 
the  same  work  in  less  than  a  shift  and  a  half,  or  twelve 
hours  of  actual  work. 

The  cuttings  were  cleaned  out  with  an  ordinary  tamp- 
ing stick,  long  enough  to  reach  to  the  bottom  of  the  hole, 
whenever  they  became  excessive.  This  was  done  by 
simply  running  the  stick  up  and  down  in  the  hole,  in 
which  there  was  just  enough  water  to  make  the  sludge 
adhere  to  it.  On  withdrawing  the  stick  the  cuttings 
were  wiped  off  and  the  cleaning  was  continued  until  all 
loose  material  was  removed. 

Holes  Chambered  Previous  to  Blasting 

After  drilling  the  hole  to  its  required  depth,  it  was 
allowed  to  dry  for  about  a  day.  In  order  to  place  suffi- 
cient explosives,  it  was  necessarj'  to  chamber  the  bottom 
of  the  hole  to  about  the  size  of  a  man's  head.  This  was 
done  in  three  stages,  first  with  one  stick  of  dynamite, 
then  with  two  sticks  and  finally  with  four,  giving  plenty 
of  time  for  the  hole  to  cool  after  each  chambering 
charge.  By  trial  the  above  chamber  proved  to  be  of 
sufficient  size  and  allowed  the  greater  part  of  the  final 
loading  to  be  concentrated  at  the  bottom  of  the  hole. 

After  the  holes  had  been  chambered  and  cooled  they 
were  loaded  with  A-in.  dynamite  to  a  point  about  one- 
third  the  distance  from  the  top.  Various  kinds  of 
dynamite  were  tried,  including  ammonia,  gelatin,  and 
nitroglycerin,  the  last  named  giving  the  best  results, 
owing  to  its  higher  rate  of  detonation.  A  No.  8  plain 
blasting  cap  was  placed  about  midway  in  the  charge  and 
an  electric  cap  near  the  top.  The  remainder  of  the  hole 
was  stemmed  with  a  mixture  of  sand  and  clay  to  the 
top.  The  holes  were  spaced  about  two  meters  back  of 
the  face,  and  from  two  to  two  and  a  half  meters  apart. 


sive  for  the  six-meter  holes,  as  proved  by  later  exper- 
iments. The  costs  noted  in  the  preceding  table  are  the 
total  for  labor  and  explosives,  including  hand  breaking 
to  an  8  in.  maximum  size  and  tramming  the  ore  to  the 
mine  bins,  a  distance  of  1.250  meters,  or  4,100  ft.  round 
trip.  The  cars  used  were  the  Koppel  S-cubic  meter  side- 
dump  type,  20  in.  gage,  and  of  a  little  over  one  metric 
ton  capacity  of  broken  ore. 

The  maximum  size  that  could  be  delivered  to  the  500- 
ton  crushing  plant  was  8  in.;  therefore  all  chunks  over 

r» Smefers  — H 
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FIG.I 


FIG.    1.      SHOWING  PLACE- 
MENT OF  FRACTURING 
IN  BL.A.STING 


FI6.2 


FIG.    2.      METHOD 

OP  SPLITTING 

CHARGE 


this  size  had  to  be  blockholed  or  broken  with  hammer 
and  moil.  From  Table  I  it  will  be  seen  that  the  charge 
for  hand  breaking  was  the  highest  item  in  the  total  cost. 
This  is  evident  from  the  sketch.  Fig.  1,  which  shows  the 
greater  fracturing  where  the  explosive  charge  is  great- 
est, and  diminishing  directly  as  the  distance  from  the 
charge.  To  load  the  hole  to  the  top  would  not  be 
economical;  therefore  an  alternative  method  was  sought 
to  break  the  same  amount  of  ore  and  have  the  whole 
broken  mass  so  fractured  that  further  reduction  in  size 


T.MU.E  I.    TESTS  ON 
(Costs 

DRILL 

in  U.  8. 
JEight^ 

Total 
C<i»t 
t8.00 
8.30 
8.80 
18.43 
22.94 

IDLES  3-METERS  TO  6-METERS  DKKI' 

Currency  per  Metric  Ton) 

3-Meter                    .Six   4-Mctor                      I'ivc 

olcs .             Holes 1 

Cost                 Totnl           Cost                   Total 
per  Ton               CoMt        per  Ton               Coat 
$0  0234               $9.00       $0.0212              $12  35 
.0248                 7.50           .0176                24.50 
.0258                 9.55           .0225                 17  85 
.0539                27   38            .0644                  58.33 
.0671               25  50           .0600                54  90 

$0.1950              $78  93       $0   1857              $168    13 

342  0              425  0 

12  46           13  78 

14  25           ..                     17  71 
42  75            70  82 

5-MetcT 

oles . 

Cost 
per  Ton 
$0  0137 
.0268 
.0195 
.0638 
0600 

$0  1838 

915  0 
15   33 

Four  fi 

. Ho 

Total 
Cost 
$16.37 
40  50 
19  44 
61    85 
55  50 

$193  66 

-Meter 

lea , 

Coat 
per  Tod 
$0.0177 

.0438 

.0207 

.0669 

.0600 

Total 

$66.67 

$0  2091 

925  0 

Tonnxe  (xn-  lb.  of  szploi^ve 

14  92 

Toonate  p«r  meter  of  bole 

IK,  ')4 

T'mti»»e  per  bole 

!<■[    2 

The  electric  caps  were  connected  in  series  to  a  bla.sting 
machine  and  the  holes  were  shot  in  sets  of  from  four 
to  ten  at  one  time. 

After  conHidcring  all  the  data  covering  the  results  of 
the  drilling  of  difTcrent  depths  of  hole,  some  comparative 
tests  were  made  to  diHcrmine  what  the  ccritiomic  depth 
would  y>c.  Iniismuch  as  experiments  proved  that  holoM 
less  than  three  meters  dwp  would  be  a  waste  of  time  and 
exploaive.M,  the  tCHts  were  miide  on  holes  from  three  to 
six  meters  in  depth  only.  A  repreHcntatlve  set  of  such 
tesfs  is  included  in  Table  I. 

The  charge  for  blastlnK  and  bnrrinir  labor  was  exces- 


liy    either    blockholding    or    haiui    breaking    would    be 
eliminated  or  reduced  to  a  minimum. 

F.  I'.  'I'honias,  Fl  Piiso  representiitive  of  the  du  Pont 
company,  visited  the  mine,  and  after  studying  the  prob- 
lem suggested  ".Mplitting  the  charge."  This  splitting 
consists  of  loiiding  one-half  of  the  charge  in  the  bottom 
of  the  hole,  then  about  one  meter  of  tamping,  then  the 
remainder  of  the  charge,  and  finally  stemming  to  the 
top.  Fight  holes  were  blasted  in  this  manner,  and 
although  this  first  exiieriment  was  not  entirely  satis- 
factory, it  showed,  nevertheless,  that  the  fracturing  was 
more   evonlv    distriliutod,    which    was    the   exact    result 
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desired.  Other  tests  were  made  in  which  the  splitting 
arrangement,  loading,  and  the  ijuantity  and  kind  of 
explosive  were  varied.  The  results  of  the  first  and  last 
experiment  in  splitting  charges  are  given  in  Table  II. 

TABLE  II.     RESULT.S  OF  SPLITTING  CHARGES 

(Costs  in  U.  S.  Currency  per  Metric  Ton) 


Charge  Split  Cliarge  Split 

in  Two  Parts  in  Four  Parts 

Total        Cost  Total        Cost 

Cost      per  Ton  Cost      per  Ton 

Drilling  labor $32.00  $0  0229  $9  00  $0.0103 

Blaiting  and  barring  labor 31.64       .0226  6  00       .0068 

Explosives 49.67        .0355  19.02        .0217 

Hand  breaking  labor 60.48       .0432  22.49       .0256 

Tramming  labor 91.00       .0650  52.62       .0600 


Total $264  79  $0.1892  $109.13  $0.1244 

Tonnage  produced 1,400.0 877.0 

Tonnage  per  lb.  of  explosive 8.2  1 2 .  04 

Tormage  per  meter  of  hole 29. 2 ,        73.1 

Tonnage  per  hole 175.0    439.0 

Number  of  holes 8       2 

Depth  of  holes  in  meters 6.0   6,0 

Diameter  of  holes 2i  to  H" 2}  to  I  i" 

Spacing  of  holes  2.7  m.  or  8.9ft.  apart SeeFig.3 

2.5  m.  or  8.2  ft.  from  face SeeFig.3 

Broken  ore  plus  30-in.  size 25.0%  5.0% 

Continuing  this  method  of  testing,  experiments  were 
made  by  splitting  the  charges  in  three,  and  finally  in 
four  parts,  trying  various  kinds  of  dynamite  and  black 
powder,  until  the  last  test  made  showed  only  about  5 
per  cent  of  the  total  blasted  material  larger  than  30  in. 
in  size.  A  particularly  desirable  spot  was  selected,  as 
shown  by  the  sketch.  Fig.  3 — a  point  of  rock  projecting 
into  the  quarry  and  open  on  three  sides.  Two  six- 
meter  holes  were  drilled  and  chambered  as  usual,  and 
the  loading  was  varied  as  shown  in  the  diagram. 

The  charge  was  split  in  four  parts,  each  part  con- 
sisting of  »-in.,  40  per  cent  ammonia  dynamite  with  a 


A//  dimQnsions  arv  metric. 
Weights  are  in  pounds 
NoJ  11a? 


§    \z9ih. 


g  tailb. 

A      |-^ 

I  1-1 

5 


'A t*< 

1-^ 


^^S^'^'^  tamping 

K^40  per  cent  ammonia 
^^      dynamite 

^Bfack  blasting  powder 

40percen'f  nitroglyce- 
^   rin  primer  with 
electric  blasting  cap. 


/«t7/4t^f 
FIG.  3.     DI.STRIBITTION  OF  CH.\RGE  IN  SIX-METER  HOl.E.^ 

primer  of  one  stick  of  X-in.  40  per  cent  nitroglycerin  and 
an  electric  blasting  cap.  Instead  of  stemming  between 
the  dynamite  charges,  black  blasting  powder  was  used, 
with  the  purpose  of  aiding  the  dynamite  in  making  the 
fracturing  more  complete.  The  test  was  satisfactory 
from  the  point  of  view  of  the  small  amount  of  block- 
holing   or    hand    breaking    necessary,    but   the    amount 


actually  broken  was  far  in  excess  of  the  average  and 
could  not  be  taken  as  representative  in  this  regard, 
owing  to  ideal  conditions.  The  main  object,  however, 
was  to  determine  the  effects  of  the  method  in  reducing 
the  number  of  boulders  above  the  30-in.  size  remaining 
after  a  charge  was  blasted,  or,  in  other  words,  how 
thorough  and  complete  the  shattering  action  was  for  the 
entire  depth  of  the  holes  blasted.  The  final  result 
showed,  as  stated,  that  only  5  per  cent  of  the  total 
blasted  material  consisted  of  blocks  30  in.  or  greater 
in  size,  and  the  cost  per  ton  for  hand  breaking  was 
reduced  considerably.  From  the  diagram  it  is  evident 
that  if  the  loading  were  continued  up  to  a  point  nearer 
the  top  of  the  hole,  no  doubt  the  fracturing  would  have 
been  still  more  complete.  An  increase  in  the  amount  of 
explosives  used  in  the  primary  blasting  would  decrease 
the  explosives  and  hand-breaking  labor  in  blockholing. 
This  latter  point  is  of  particular  importance  to  the 
Mexican  corporation,  which  proposes  mining  2,000  tons 
daily  by  the  glory-hole  method,  breaking  the  ore  from 
the  surface  into  large  vertical  raises  and  drawing  it 
off  through  chutes  in  the  main  tunnel  below.  A  costly 
item  in  glory-hole  mining  has  been  the  expense  of  bull- 
dozing large  blocks  of  ore  that  would  not  pass  through 
the  grizzly  in  the  chutes,  as  well  as  the  trouble,  expense, 
and  time  lest  by  these  blocks  choking  the  raises  to  the 
surface.  If  this  trouble  and  expense  can  be  eliminated 
or  reduced  to  a  reasonably  low  cost,  one  of  the  important 
problems  in  glory-hole  mining  will  have  been  solved. 


Development  Methods  at  Morenci,  Ariz. 

Since  the  publication  in  the  issue  of  April  9  of 
Engineering  and  Mining  Journal  of  the  article  "De- 
velopment Methods  at  Morenci  Branch  of  Phelps  Dodge 
Corporation,"  the  following  data,  which  may  be  re- 
garded as  addenda,  have  been  sent  us  by  Joseph  P. 
Hodgson : 

Effective  Jan.  1,  1921,  a  reduction  of  wages  was  made 
of  18  to  19  per  cent,  conforming  to  the  reductions 
throughout  Arizona  on  account  of  the  status  of  the 
copper  market.  Contract  rates  were  reduced  propor- 
tionately. 

The  following  figures  are  for  the  first  three  months 
of  1921.  Contracts  were  discontinued  March  31  on 
account  of  closing  down  the  property: 

FEET  PER  MAN  SHIFT 

1921                                              Drifting                Raising  Total 

January 1.777                      1.809  1.79 

February 1.830                      1.916  1.86 

March 2.100                    2  040  2.08 

FOOTAGE 

Drifting  Raising  Total 

January 1,432}  793  '  2,225i 

February 1,342  876  2.218 

March 1,566  911  2,477 

COST  PER  FOOT  OF  ADVANCE  WORK 

Labor. 

Explosives  Contractor's 

Labor               Explosives           and  Timber  Earnings 

January $2.72                      $1.09                     $4.33  $4  97 

February 2.74                        1.09                        4.29  5.18 

March 2  58                      I   02                      3  71  5  45 

Effective  Jan.  1,  muckers  were  placed  on  a  separate 
contract  basis.  This  change  is  principally  responsible 
for  the  higher  footage  per  man  shift  in  drifting.  The 
inclusion  of  muckers'  earnings  on  contract  in  the  con- 
tractors' earnings  reduces  these  figures  more  than  the 
proportional  cut  in  wages. 
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Mining  Engineers  of  Note 

Allen  Hastings  Rogers 


IT  IS  STATED  on  authority  that  Allen  Hastings 
Rogers  enjoyed  the  reputation  among  some  of  his 
college  professors  of  an  easy-going  loafer,  but,  be 
that  as  it  may,  those  worthy  dignitaries  have  long  ago 
had  excellent  reason  to  alter  their  opinions  and  have 
prebably  come  to  the  con- 
clusion that  their  judg- 
ment, in  the  matter  of 
predictions,  needs  a  de- 
velopment not  usually  to 
be  found  in  books.  Mr. 
-%i ^-  Rogers  may  be  classified 
■*ii^  as  a  typical  engineer  in 
'^T'"  thought,  manner,  and 
i'.n/'  life;  which  is  by  way  of 
saying  a  great  deal,  and 
carries  with  it  the  con- 
viction that,  aside  from 
his  professional  proclivi- 
ties, he  possesses  several 
traits  that  are  admitted- 
ly admirable  in  the 
opinion  of  his  associates. 
He  is  a  smoker,  plays 
an  excellent  game  of 
bridge,  and,  on  occasion, 
can  tell  a  good  story.  He 
is  very  positive  in  his 
opinions,  but  these  he 
forms  only  after  careful 
investigation  and  judg- 
ment, so  that  they  are 
not  altered  easily.  Be  it 
said,  however,  that  such 
opinions  are  usually  cor- 
rect the  first  time.  Mr. 
Rogers  was  bom  on  Feb. 
19,  1871,  at  Mar.shfield. 
Mass.  After  finishing 
in  the  Boston  public 
schools,  he  attended  the 
Maasachusetts  Institute 
of  Technology,  where  he  received  his  bachelor's  degree 
in  1890.  His  first  job  was  that  of  chemist  and  metal- 
lurtfist  for  Phelps,  iJodge  &  Co.  in  Arizona.  In  1892, 
he  wax  smelter  foreman  for  the  Boston  &  Montana  Cim- 
H«lidat«d  Topper  Mining  Co.  at  Great  Falls,  Mont.,  and 
two  years  later  he  liccame  asHistant  superintendent  of 
the  Agua.scalientes  smeller  of  the  Cuggenheim  Smelting 
Co.  in  Mexico.  This  was  the  bi-giiining  of  eU^ven  years 
that  were  spent  on  the  other  side  of  the  kit)  (Jraiidc, 
during  which  time  he  occupied  engineering  and 
managerial  powitions  at  the  La  Paz  and  Sntita  Ke  mines, 
Matehuala,  S.  I>.  P..  and  with  the  (Juggenheim  Explora- 
tion ('<>.  at  the  Dolores  mine,  Matehuala;  Carmen  minims, 
Villaldama,  and  the  Velardfna  Mining  &  Smelting  Co. 
Durango.  In  190.'),  he  liecumc  assistant  general  suixt- 
inlendent  for  the  American  Smelters  Securities  (^o.,  in 
New  York,  and  in  1907  entered  general  consulting  prac- 
tice with  offlces  here.  Among  his  most  important 
examinatioHH  during  this  latter  [leriod  are  the  following: 
I'.oston  Consolidated  Cojiper  Mining  Co.,  Utah;  Hraden 


mines,  Chile;  Chino  Copper  Co.,  New  Mexico;  Butte  & 
Superior,  Montana;  Mascot  mine,  Tennessee;  Canada 
Copper  and  Britannia  mines,  British  Columbia;  Bawd- 
win  mines,  Burma,  India;  Perseverance  mine,  Alaska, 
and  the  Penyon  nitrate  properties  in  Chile.  In  addition, 
Mr.  Rogers  conducted 
considerable  mill  test 
work  at  Utah  Copper, 
Nevada  Consolidated, 
Ohio  and  Miami  proper- 
ties ;  his  test  run  on  the 
Hyde  flotation  plant  at 
Basin,  Mont.,  in  1912 
resulted  in  its  adoption 
by  Butte  Sui)erior.  Other 
notable  work  during  this 
period  consists  of  re- 
search for  several  years 
on  extraction  of  potash 
from  leucite  in  Wyoming 
and  in  consulting  en- 
gineering for  Chino 
Copper  Co.,  American 
Zinc,  Lead  &  Smelting 
Co.,  Canada  Copper  Cor- 
poration and  L.  Vogel- 
stein  &  Co.  In  1917,  he 
became  associated,  as  a 
member  of  the  firm,  with 
Rogers,  Mayer  &  Ball, 
consulting  engineers,  42 
Broadway,  New  York, 
and  201  Devonshire  St., 
Bo.ston.  Among  the  com- 
panies represented  in  a 
consulting  capacity  by 
the  firm  are:  Union 
Miniere  et  Forestiere  du 
Congo  Beige,  Alvarado 
(Consolidated  Mining  & 
Milling  Co.,  the  Ameri- 
can Engineering  &  Op- 
erating Co.,  the  Nevada-Utah  Mining  &  Smelting  Cor- 
poration, and  the  Canada  Copper  Corporation. 

Mr.  Rogers  is  a  member  of  the  American  Institute  of 
Mining  and  Metallurgical  Kngineer.s,  the  Mining  and 
Metallurgical  Society  of  America,  the  Institution  of 
Mining  and  Metallurgy,  and  the  American  Association 
for  the  Advancement  of  Science.  He  is  also  a  member 
of  the  Society  of  Mayflower  Descendants  and  belongs  to 
the  following  clubs:  Engineers,'  Lawyers',  Rocky  Moun- 
tain, Technology  of  New  York,  and  the  I<]ngineers'  Club 
of  P.oston.  He  has  served  as  a  director  of  the  A.  I.  M.  E., 
and  is  at  present  a  delegate  of  the  Institute  on  the 
American  Engineering  Council  of  Federated  Ann-rican 
Engineering  Societies,  jind  also  a  reiiresentiit  ive  on  the 
Engineering  Divisicni  of  the  National  Keseurch  ('ouncil. 
lie  is  chairman  of  the  ('(miniitlee  on  Technical  Educa- 
tion of  the  Mining  and  Metallurgical  Society  of  America. 
Duiiiig  the  war.  Mr.  Rogers  held  a  ono-dollar  commis- 
sion aiul  rendoreil  valuable  assist.-ince  as  (consulting 
engineer  to  the  V.  S.  Bureau  of  Mines. 
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Consultation 


Modern  Practice  in  Operating 
Copper  Refining  Furnaces 

"Can  you  tell  me  what  the  present  practice  is  for  blowing 
copper  in  refining  furnaces?  Are  water-cooled  pipes  used 
for  the  purpose?  Also,  has  the  old  method  of  poling  and 
hand-firing  yet  been  superseded  in  any  of  the  modern 
plants?" 

The  process  of  blowing  is  a  simple  one.  and  ordinary 
pipe  is  used,  at  least  in  the  big  refineries  adjacent  to 
New  York.  Fig.  1  shows  the  method  of  oxidizing  copper 
in  use  at  the  Laurel  Hill  plant  of  the  Nichols  Copper  Co. 
At  the  American  Smelting  &  Refining  Co.  refineiy  at 
Pei-th  Amboy,  N.  J.,  the  air  pressure  used  is  somewhat 
less,  being  about  25  lb.  per  sq.  in.  A.  C.  Clark,  of  the 
Raritan  Copper  Works,  has  kindly  furnished  us  with  the 
following  description  of  the  method  in  use  at  that 
refinery : 

"It  is  necessary,  when  melting  copper  that  is  to  be 
cast  into  marketable  shapes,  in  a  reverberatory  furnace, 
that  the  copper  bath  be  subjected  to  an  oxidizing  period, 
to  make  possible  the  elimination  of  impurities  that  are 
taken  up  by  the  molten  copper  or  are  in  the  copper 
before  melting.     This   oxidizing  process    is   commonly 


METHOD  OF  OXIDIZING  COPPER  AT  THE  NICHOLS 
COPPER  CO.  REFINERY 


spoken  of  as  'blowing  copper'  or  'blowing  the  charge,' 
and  is  carried  out  at  the  Raritan  Copper  Works  as 
follows : 

"When  the  furnace  charge  is  melted,  compressed  air. 
at  about  45  lb.  per  sq.in.  pressure,  is  directed  into  the 
bath  underneath  the  surface  by  ^-in.  steel  pipes,  intro- 
duced into  the  furnace  through  openings  provided  in  the 
side  doors  for  that  purpose.  These  pipes  are  cut  into 
10-ft.  lengths,  one  end  connected  to  the  source  of  air 
supply,  a  tap  at  the  side  of  each  furnace  door,  by  a 
rubber  hose;  the  other  end  bent  so  that  the  outlet  will 
be  about  8  in.  below  the  surface  of  the  bath  when  the 
pipe  is  in  use.     The  arrangement  is  shown  in  Fig.  2. 

"Blowing  is  usually  done  through  two  of  the  furnace 
side  doors  simultaneously,  the  openings  being  in  the 
middle  of  the  lower  half  of  the  doors  and  about  16  in. 
long  by  12  in.  wide.  Two  pipes  are  used  at  each  door, 
so  four  jets  of  air  deliver  into  the  bath  at  once.  When- 
ever the  end  of  the  pipe  in  the  bath  softens  or  burns 
off,  the  pipe  is  withdrawn,  bent  again  and  replaced. 
This  continues  until  the  pipe  becomes  too  short,  when 
it  is  replaced  by  a  new  pipe. 


"Ordinarily,  the  blowing  continues  for  six  or  seven 
hours.  Button  samples  are  frequently  taken  from  the 
copper  bath,  and  the  end  of  the  process  is  determined  by 
the  appearance  of  the  fracture  of  a  button  sample,  which 
indicates  that  the  copper  has  reached  the  stage  known 
as  'set  copper,'  when  it  contains  from  4  to  6  per  cent  of 
cuprous  oxide." 

Poling  is  still  generally  used,  green  young  beech  or 
cak   trees   being   preferred   for   the    purpose.     Pine    is 
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FIG.   1.     METHOD  OF  BLOWING  COPPER  IN  THE  RARITAN 
REFINING  FURNACES 

objectionable.  Oil  and  gas  have  been  proposed  as  sub- 
stitutes, and  some  metallurgists  are  enthusiastic  over 
the  possibilities  of  pulverized  coal  combined  with  steam. 
With  the  high  cost  of  wood,  it  is  likely  that  the  poling 
process  will  be  superseded  in  a  few  years,  but  it  still 
stands  supreme. 

Refining  furnaces  are  commonly  hand-fired  with  coal, 
similar  to  the  manner  in  which  reverberatory  coppmr- 
smelting  furnaces  were  formerly  operated.  We  under- 
stand that  at  the  A.  S.  &  R.  refinery  at  Baltimore 
mechanical  stokers  are  now  being  successfully  used, 
and  at  the  Perth  Amboy  refinery  of  the  same  company 
powdered-coal    firing    was    installed    two    years    ago. 


Average  Selling  Price  of  Old-Range 
Non-Bessemer  Iron  Ore 

"Can  you  advise  me  concerning  the  average  selling  price 
of  Old  Range  non-bessemer  iron  ore  for  the  year  of  1920? 
Also  the  Lake  freight  rate  between  Escanaba  and  Chicago?" 

It  is  impossible  to  secure  an  absolutely  accurate  aver- 
age selling  price  of  Old  Range  non-bessemer  ores  for 
1920.  To  obtain  this  it  would  be  necessary  to  have  in- 
formation showing  the  actual  adjusted  price  for  each 
grade  of  ore  sold  and  shipped  during  the  year.  The  Lake 
Superior  Iron  Ore  Association  has,  however,  made  an 
estimate  based  on  the  quantitative  average  analyses  of 
non-bessemer  ores  shipped  during  1919  and  the  1920 
selling  price.  Their  average  analyses  for  1920  are  not 
yet  compiled,  but  they  state  there  is  not  enough  differ- 
ence in  the  quantitative  average  from  one  year  to  the 
next  to  affect  these  figures  materially.  Their  estimated 
average  price  on  the  above  basis  is  $6.37,  f.o.b.  lower 
lake  ports. 

The  lake  freight  from  Escanaba  to  Chicago  in  1920 
was  60c.  net,  and  the  unloading  charge  was  10c.  prior 
to  Aug.  25,  and  14c.  thereafter. 
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Combined  Map  Roller  and  Case 

By  John  W.  N.  Bell 

"Written  for  Engineering  and  Mining  Journal 

Occasionally  when  a  mining  company  acquires  addi- 
tional claims  it  has  been  found  that  various  changes 
must  be  made  in  the  system  of  keeping  engineering 
records.  At  a  certain  mine,  when  three  additional 
claims  of  forty  acres  each  were  acquired,  it  was  obvious 
that  one  map,  on  a  scale  large  enough  to  plot  details, 
would  be  unwieldy  to  handle  and  that  it  would  be  hard 
for  the  draftsman  to  work  on  it  without  damaging 
it  by  leaning  against  it.  Also,  it  was  a  question  whether 
it  were  better  to  keep  the  maps  in  two  or  more  sets 
or  to  reduce  the  scale.  Neither  of  these  courses  was 
considered  satisfactorj'  if  avoidable.  As  the  drafting 
room  was  not  large  enough  to  accommodate  another 
drafting  table  of  the  slot-and-roller  type,  it  was  neces- 
sary to  devise  a  new  method  of  handling  the  maps. 

The  device  shown  in  the  accompanying  drawing  was 
made  at  the  mine  in  the  carpenter  and  blacksmith  shops. 


the  two  rollers,  the  boxes  are  hung  in  place  in  the 
hangers,  and  any  part  of  the  drawing  may  be  rolled 
out  by  means  of  a  crank  fitted  on  the  end  of  the  axle 
(Fig.  1).  When  through  with  the  drawing  it  is  easily 
put  away  by  lifting  the  two  boxes  out  of  their  hangers, 
rolling  them  together,  and  fastening  them  in  place  by 
means  of  the  two  tie  pieces  (Fig.  4)  and  thumbscrews. 
The  two  hangers  are  then  slid  back  out  of  the  way,  and 
the  boxes,  now  fastened  together,  are  dropped  in  place 
in  the  hangers  at  the  back  of  the  cabinet,  as  shown  in 
Fig.  2. 


COMBrXEn    MAP   ROLLKR    AND   CASE   FOR    DRAFTIM;     lAIil 

It  hau  been  tried  out  and  has  proved  satisfactory.  It 
COmpriHes  two  wooden  rollers  3  in.  in  diameter  and  the 
width  of  the  drawing  cabinet.  On  each  end  of  each 
roller  is  screwed  an  axle,  as  shown,  which  is  threaded  to 
i  in.  and  has  a  squared  head.  Attached  to  the  roller 
for  its  entire  length  is  canvas,  one  yard  wide,  to  which 
one  end  of  the  drawing  is  glued.  The  roller  is  then 
hung  in  a  r,  x  0-in.  box  made  of  A-jn.  wood.  Running 
the  length  of  the  b<jx  and  i  in.  wide  is  a  slot  through 
which  the  drawing  may  be  wound  on  the  rollers.  Two 
lugs  (Fig.  5 J  are  screwed  on  each  side  of  the  drawing 
board  on  the  top  of  the  cabinet  (care  must  be  taken 
to  place  these  low  enough  so  that  they  will  not  inter- 
fere with  the  T-square).  F-'astened  in  place  over  these 
lugs  by  means  of  thumbscrews  (Vig.  6)  are  the  two 
roller  hangers  (Fig.  3>  which  are  made  of  H  x  A-in. 
iron  strap. 

After  gluing  the  map  ends  to  the  pieces  of  canvas  on 


Use  of  Condemned  Hoisting  Rope 
About  Open  Pits 
By  H.  H.  Hunner 

Written  for  Engineering  and  Mining  Journal 

Old  hoisting  rope  in  sizes  from  f  in.  to  1  in.  can  be 
cut  into  lengths  of  50  to  200  ft.  and  used  in  many  places 
about  open  pits.  Cable  clamps  are  used  to  attach  a 
hook  at  one  end  and  a  railroad  connecting  link  is 
fastened  on  the  other.  Frequent 
use  for  these  is  found  when 
shifting  electric  -  driven  well 
drills  over  bad  ground.  A  suffi- 
cient number  of  ropes  is  fast- 
ened together  to  allow  a  switch 
engine  to  make  a  direct  pull  in 
whatever  direction  the  drill  is 
to  be  moved.  A  snatch  block 
tied  to  the  railroad  track  is 
sometimes  used.  The  hook  end 
of  the  pulling  rope  is  always 
hooked  to  the  rear  axle  of  the 
well  drill.  By  using  a  locomo- 
tive and  these  ropes  a  well  drill 
can  often  be  moved  a  consider- 
able distance  to  a  new  location 
on  the  same  bench  more  quickly 
and  more  cheaply  than  by  load- 
ing and  unloading. 

It  is  sometimes  desirable  to 
move  a  loaded  mine  car  with 
broken  wheel  flanges  around  sharp  curves  to  a  point 
where  it  can  be  dumped  before  putting  it  on  new 
trucks.  The  hook  end  of  a  pulling  rope  is  fastened  to 
the  truck  having  the  broken  wheel,  on  the  side  that  will 
cause  the  broken  flange  to  keep  clear  of  the  track  when 
the  car  is  pulled  ahead  with  this  rope.  If  the  car  is  to 
be  moved  (l<iwn  grade,  a  second  locomotive  is  necessary 
to  hold  the  loaded  car  back  in  order  that  the  pulling 
rope  can  Ik-  kept  tight  enough. 

At  mines  where  there  is  no  derrick,  or  when  the  der- 
rick may  be  needed  on  other  work,  if  a  track  is  to  be 
shifted,  a  switch  engine,  an  empty  20-yd.  dump  car,  a 
snatch  l)lock  and  the  pulling  ropes  will  answer  the  pur- 
pose. The  snatch  lilock  is  chained  to  the  truck  on  the 
20-yil.  dump  car  and  the  car  is  spoiled  opposite  the 
point  at  which  the  lirsl  pull  is  to  be  made.  It  makes 
no  difference  whether  the  working  track  is  above  or 
below   the   one   to   be    shifted.      The   pulling    ropes   are 
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selected  so  that  with  them  single  or  hooked  together 
the  total  length  will  be  about  40  ft.  more  than  the  dis- 
tance between  tracks.  If  the  shifting  is  toward  the 
engine,  the  20-yd.  car  will  shift  itself  with  the  brakes 
set  as  the  work  moves  ahead.  On  working  back  in  the 
opposite  direction,  the  engine  will  have  to  shift  the 
20-yd.  car  about  every  third  pull  to  keep  the  pulling 
rope  nearly  normal  to  the  tracks.  This  method  requires 
a  few  more  men  to  handle  the  rope  along  the  crest  be- 
tween benches  than  where  a  crane  is  used,  but  will  do 
the  work  in  the  same  time. 


Amalgam  Press 

Written  for  Engineering  and  Mining  Journal 

A  handy  amalgam  press  which  can  be  constructed 
at  the  mine  shop  is  shown  in  the  accompanying  cut. 
The  press  was  made  in  the  shops  of  the  Plymouth  Con- 
solidated Gold  Mines,  Ltd.,  at  Plymouth,  Cal.,  and  is  in 
use  in  the  mill  of  this  company.     The  plunger  is  at- 


AMAL.GAM  PRESS 

tached  to  the  screw  by  two  clips,  as  shown.  The  lower 
part  contained  in  the  enameled  iron  pan  consists  of  an 
inner,  divided  open  cylinder  held  in  a  stout  ring.  A 
setscrew  securely  clamps  the  two  parts  of  the  cylinder 
together.  A  number  of  small  holes  are  bored  in  the 
plunger  and  in  the  lower  part  of  the  cylinder  for  the 
escape  of  the  mercury.  In  practice  this  press  has  given 
satisfactory  results. 


Varnish  for  Protecting  Underground  Ladders 

Written  for  Engineering  and  mining  Journal 

Ladders,  step  ladders,  or  light  scaffolds  for  use  under- 
ground should  have  their  surface  protected  to  prevent 
decay  or  dry  rot.  Paints  of  various  kinds  and  colors 
are  employed  for  this  purpose,  but  their  use  should  be 
forever  taboo,  for  the  simple  reason  that  the  grain  of 
the  wood  should  be  constantly  visible,  so  that  if  any 
knots,  wind  shakes,  or  other  imperfections  are  present 
they  may  readily  be  seen  by  the  man  whose  safety 
depends  on  the  use  of  the  ladder.  A  good  varnish  or 
shellac  should  be  substituted  for  paint,  and  one  that  will 


answer  the  purpose  is  made  by  dissolving  4  J  lb.  of 
orange  shellac  in  one  gallon  of  wood  alcohol.  White 
shellac  is  more  transparent,  but  has  less  adhesive 
strength  than  orange.  Two  coats  of  this  varnish  or 
shellac  should  be  applied. 


Preventing  a  Loaded  Mine  Car 

From  Entering  a  Switch 

By  Roy  H.  Poston 

Written  for  Engineering  and  Mining  Journal 

LInderground  switches  constructed  as  the  one  shown 
in  the  accompanying  sketch  are  troublesome  in  that  a 
car  will  frequently  take  the  opposite  track  from  the  one 
desired.     However,  if  a  few  small  pebbles  or  pieces  of 


"•flai'n  line  track,  (jraale  3%  up- 


Ploin 
KEEPING  LOADED  CAR  FROM  ENTERING  SWITCH 

rock  are  placed  on  the  rail  opposite  from  the  frog  on 
the  track  upon  which  the  operator  desires  the  car  to 
run,  it  will  slow  up  that  side  of  the  car  sufficiently  to 
"swing"  the  other  side  around  enough  to  insure  its 
keeping  on  the  right  track.  The  pebbles  should  be 
placed  a  few  inches  in  front  of  the  switch  point.  A 
little  experience  will  show  what  is  the  correct  position 
for  them. 


Making  Elevator  Buckets  at  the  Mine 

Written  for  Engineering  and  Mining  Journal 

As  a  rule,  elevator  buckets  are  purchased.  They  are 
seldom  manufactured  in  the  mine  shop.  At  the  Ply- 
mouth Consolidated  Gold  Mines,  Ltd.,  Plymouth,  Cal., 
a  device  for  forming  them  has  been  made  by  Andrew 
Riley,  the  master  mechanic  of  the  mine.  This  consists 
of  a  cast-iron  bucket  form  and  a  lever  for  rounding 
the  sheet  steel  over  the  form.  The  bucket  is  cut  from 
the  sheet  according  to  a  pattern  and  then  formed  upon 
the  device.  Several  rivets  serve  to  hold  the  bucket  to  its 
shape. 


DEVICE  FOR  SHAPING  ELEVATOR  BUCKETS 


796 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  19 


The  Petroleum  Industry 


Oil  Prospecting  in  Papua 
Special  Correspondence 

Three  geologists  and  two  surveyors  from  the  Anglo- 
Persian  Oil  Co.'s  staff,  who  have  been  operating  on  the 
Vailala  oil  field,  sixty  miles  from  Port  Moresby,  Papua, 
recently  passed  thi-ough  Brisbane  on  their  way  to  Ra- 
baul  to  further  investigate  the  possibilities  of  oil  boring 
in  the  mandated  teri-itories  of  New  Guinea.  One  of  the 
surveyors  has  had  previous  experience  in  the  territory 
formerly  known  as  German  New  Guinea,  and  considers 
the  prospects  for  oil  discovery  in  these  territories  to  be 
favorable.  The  Anglo-Persian  Oil  Co.,  in  its  operations 
in  Papua,  is  acting  on  behalf  of  the  Commonwealth  and 
British  governments,  which  have  each  provided  £50,000 
for  the  work  of  investigation. 

The  manager  for  the  Anglo-Persian  company  in  Papua 
has  reported  that  favorable  territory  has  been  found  in 
the  Gulf  district,  extending  fi-om  Yule  Island  to  the 
Vailala  River.  These  formations  are  on  Apinaipa  and 
Popo  islands.  The  latter  locality  is  considered  to  be 
the  better  site  for  a  test  well,  and  the  prospects  of  find- 
ing oil  in  quantities  there  are  believed  to  be  good.  It 
is  considered  necessary  to  carry  out  future  geological 
work  further  afield.  Two  drilling  outfits,  it  is  believed, 
will  soon  be  available — one  to  be  used  at  Popo  to  drill 
the  proposed  test  well  and  the  other  to  be  retained  at 
Port  Moresby  till  another  location  is  decided  upon. 

A  recommendation  is  made  for  the  use  of  aircraft 
for  the  pioneer  surveying  of  unexplored  portions  of  the 
Papuan  Gulf  coast.  A  wireless  plant  has  been  installed 
at  Upoia,  and  the  service  of  carrier  pigeons  introduced. 
Summed  up,  the  result  of  the  work,  so  far,  is  that  only 
one  well  is  recommended  Cthat  in  the  Gulf  coast  re- 
gion), and  none  is  recommended  in  the  Vailala  region. 
The  geological  survey  has  mapped  in  detail  a  total  area 
of  over  one  hundred  souare  miles,  and  has  roughly 
surveyed,  in  addition,  eighty-five  square  miles. 


Mexican  Oil  Imports  to  United  States  to 

Approach  Six  Billion  Gallons  in  1921 
Petroleum  is  the  biggest  factor  in  the  growth  of 
United  Sta'es  imports  from  Mexico,  according  to  the 
Fori'ion  Trml,-  lirrnril  of  the  National  City  Bank  of 
New  York.  Petroleum-producing  supplie.s — machinery, 
pipe-line  materialH.  engines,  sheets  and  plates  of  iron 
or  ctetl.  drillinjr  and  pumt»ing  machinery,  structural 
iron  and  steel,  steel  rails  and  railway  supplies,  and  loco- 
motivoM,  to  say  nothing  of  the  enormous  quantities  of 
food  and  clothing  required  by  those  engaged  in  the 
induHtry-  are  taken  in  r-xchange  for  the  enormous 
quantities  of  oil  sent  to  ii^,  It  is  im  astonishing  fact 
that  the  (|uantity  of  crude  petroleum  importrd  into  the 
United  States  from  Mexico  in  the  fiscal  year  1021  will 
be  nearly  C.OOO.OOn.OnO  gal.  as  against  4,500,000.000  gal. 
in  the  calendar  year  1920,  2,250,000,000  in  ]<»1!>,  and 
1.500000.000  in  lOlH.  Thus,  deHpjte  the  fact  that  the 
United  States  proflnroK  three-fonrlhs  of  the  oil  of  the 
world,  her  takingn  of  (rude  petroleum  from  Mexico  in 


the  fiscal  year  1921  will  be  practically  four  times  as 
much  in  quantity  as  in  1918. 

In  the  single  month  of  February,  the  latest  for  which 
details  are  available,  the  quantity  of  petroleum  imported 
into  the  United  States  from  Mexico  was  478,000,000  gal., 
against  207,000,000  gal.  in  February  of  the  preceding 
year,  and  for  the  eight  months  period  ending  with 
February,  1921,  3,853,000,000  gal..  again.st  1,659,000,000 
gal.  in  the  same  months  of  the  preceding  year,  and  the 
value  of  the  imports  has  correspondingly  increased, 
standing  at  $49,252,000  worth  of  petroleum  imported 
from  Mexico  in  the  eight  months  ending  with  February, 
1921,  against  $19,836,000  worth  in  the  same  months  of 
the  pi-eceding  year.  In  the  single  month  of  February, 
1921,  the  total  value  of  petroleum  imported  from  Mexico 
was  $6,006,000,  against  $2,448,000  in  February  of  the 
preceding  year. 

California  Oil  Statistics'^for  March,  1921* 

The  year  1921  promises  to  be  important  to  the 
petroleum  industiy  in  California.  After  the  drain  on 
stocks  of  last  year  it  would  not  be  sui'prising  to  see  the 
industry  record  a  surplus  for  the  current  year.  The 
intensive  development  work  throughout  the  entire  state 
has  resulted  in  a  material  increase  in  the  production  of 
the  Elk  Hills  district  and  the  discovery  of  a  new  oil- 
bearing  strata  at  Huntington  Beach.  The  extent  to 
which  the  Elk  Hills  district  is  developed  and  the  future 
possibilities  of  the  Huntington  Beach  field  practically 
govern  any  appreciable  increase  in  the  state  production; 
all  other  districts  should  remain  practically  normal. 

December,  1920,  daily  production  of  322,658  bbl. 
exceeded  any  other  monthly  production  in  the  history  of 
California  and  this  figure  was  eclipsed  by  the  January 
daily  production  of  325,401  bbl.  These  two  records  were 
in  turn  exceeded  by  the  February  daily  production  of 
328,104  bbl.  and  the  March  production  of  338,544  bbl. 

Shipments  made  during  March,  1921,  totaled  9,144,- 
4.32  bbl.,  the  daily  shipments  of  294,982  bbl.  being  22,428 
bbl.  less  than  the  February  daily  shipments  of  317,410 
bbl. 

Eighty-nine  rigs  were  erected  and  533  wells  were 
drilling  during  the  month.  Sixty-one  wells  were  com- 
pleted, with  an  initial  daily  output  of  28,000  bbl.,  an  in- 
crease of  three  completions  and  1  1,000  1j1)I.  initial  daily 
production. 

Oil-Well  Machinery  Exports  Increase 

WaSIIINCTON     ('OKKfSl'(INI)i:N('E 

There  was  a  decided  increase  in  the  amount  of  oil-well 
machinerj'  exported  in  March,  1921,  as  compared  with 
exports  of  March,  1920.  In  M.-irch  of  this  year  the 
exports  were  valued  at  $1,288,018,  whereas  for  the 
same  period  of  1920,  they  were  valued  at  $657,686.  The 
value  of  otliei'  types  of  mining  machinery  exported 
during  March,  1921,  was  $760,1.^2.  This  shows  a  reduc- 
tion, an  coni()ared  with  March,  l'.i20,  when  exports  were 
valued  nt  $1,158,571. 

•I'Viim  ri'porl    liy    liMliinnilinl    Oil    I'iihIiiciph'    Ak''""-)'.    'jO«    An- 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND   REPORTS 


Pittman  Thinks  Dollar  Silver 

Likely  To  Last  for  Great 

Many  Years 

Radiant  with  optimism  as  to  the 
future  of  silver  in  this  country.  Senator 
Key  Pittman,  of  Nevada,  addressed  the 
members  of  the  Mining  and  Metallurgi- 
cal Society  of  America  at  the  Colum- 
bia University  Club,  on  Thursday, 
April  28.  C.  W.  Handy,  of  Handy  & 
Harman,  also  spoke  on  silver  market- 
ing conditions,  and  a  half  hour  of  gen- 
eral discussion  followed. 

Senator  Pittman  made  it  plain  that 
there  is  no  likelihood  of  the  Pittman 
Act  being  repealed.  However,  he  said 
there  is  always  a  chance  of  hasty  and 
improper  legislation,  and  for  that  rea- 
son all  who  are  interested  in  the  sub- 
ject should  be  advised  of  every  fact 
and  of  every  action  so  that  they  can 
lend  their  support  of  the  present  act  if 
necessary.  "Even  if  it  were  not  for 
the  conditions  under  which  silver  was 
fixed  at  a  dollar,  if  it  depended  not 
upon  the  honor  of  the  Government  to 
maintain  it,  but  upon  the  general  ne- 
cessity of  the  Government,  upon  the 
power  that  the  production  of  silver 
gives  the  Government,  then  that  alone 
would  be  sufficient  to  maintain  and 
justify  the  present  price." 

Going  back  to  the  origin  of  the  act 
the  Senator  quoted  Lord  Reading  as 
stating  that  the  action  of  the  United 
States  Government  in  furnishing  silver 
for  India  in  April,  1918,  was  one  of 
the  most  powerful  acts  that  could  have 
been  performed  toward  the  winning  of 
the  war.  It  was  essential  to  have  silver 
in  India  and  have  it  immediately,  and 
there  was  not  the  requisite  supply  any- 
where in  the  world  except  in  the  Treas- 
ury of  the  United  States.  India  had 
been  exporting  large  quantities  of  jute 
bagging,  a  necessity  in  the  conduct  of 
the  war.  The  Indians  had  been  taught 
to  accept  silver  certificates  for  their 
product.  However,  the  reserve  of 
metal  behind  those  certificates  was 
only  25  per  cent.  Germany  understood 
this  and  sent  propagandists  there,  who 
spread  the  report  that  the  paper  money, 
which  the  Indians  had  always  been  free 
to  exchange  for  silver,  could  not  be 
redeemed  beyond  a  certain  point.  In- 
stantly a  "run"  began,  and  to  avert  a 
revolution  the  silver  had  to  be  pro- 
cured. When  Congress  understood  this 
the  Pittman  Act  was  soon  passed. 

As  to  the  question  of  what  Great 
Britain  should  pay  for  the  silver:  The 
price  at  that  time  was  72c.  per  oz.,  but 
it  had  been  demonstrated  that  under 
existing  costs  silver  should  be  worth 
$1  per  oz.,  so  that  was  the  price  agreed 
upon.  Now,  with  the  emergency  past, 
the  United  States  Government  is  simply 
turning  over  the  proceeds  from  the  Brit- 
ish Government  to  the  silver  producers 


who  were  responsible  for  practically 
all  of  the  metal  sold.  It  isn't  costing 
the   United   States  Government  a  cent. 

"It  seems  to  me,"  said  Senator  Pitt- 
man. "that  from  a  business  standpoint, 
the  necessity  of  silver  production  in 
this  country,  we  have  got  to  maintain 
the  present  law  just  as  long  as  we 
can.  I  know  that  as  a  matter  of  honor 
it  has  got  to  be  maintained.  Now, 
under  the  rules  of  the  Senate,  four  Sen- 
ators have  been  known  to  talk  so  long 
on  a  bill  that  the  Senate  took  up  other 
matters.  I  know  now  about  thirteen 
Western  Senators  who  would  do  nearly 
anything  to  prevent"  a  stain  being  placed 
en  the  honor  of  our  Government  and 
upon  the  Congress  of  the  United  States. 
Some  of  them  are  getting  old:  I  doubt 
if  they  could  talk  over  six  hours  a  day 
for  over  a  week.  But  I  know  four  that 
are  in  excellent  health  and  need  exer- 
cise and  can  talk  in  six-hour  shifts 
easily  for  a  year.  That  bill  isn't  going 
to  be  repealed. 

"Now  the  question  is,  how  long  will 
it  be  operative  ...  I  am  confident 
that  the  price  of  silver  will  go  above 
a  dollar  by  reason  of  natural  demand 
when  the  world  commences  to  get  on  its 
feet  again  and  starts  to  work  and  pro- 
duce. .  .  .  Then  the  Government 
will  cease  to  buy,  and  that  fund  will 
remain  there  until  some  other  cata- 
clysm or  some  other  contingency,  or 
conspiracy,  will  force  the  price  of  sil- 
ver down  below  a  dollar  in  the  general 
market  of  the  world.  When  it  does 
this  fund  will  come  into  action  again. 
.  .  .  I  think  it  is  going  to  work  so 
well;  it  is  going  to  prove  itself  so  sat- 
isfactory; it  is  going  to  demonstrate 
that  the  stabilization  of  the  price  is 
such  a  strong  incentive  to  the  produc- 
tion of  silver  and  other  minerals  in  this 
country,  that  when  the  time  comes  that 
it  expires,  if  it  ever  does  expire,  the 
Government  will  re-enact  this  law,  and 
probably  re-enact  it  with  a  broader 
scope,  and  say  we  will  take  the  silver 
of  the  world  at  a  dollar  an  ounce,  and 
we  will  distribute  the  silver  of  the 
world  wherever  we  want  to  distribute 
it  at  the  same  price." 


Fellowships  in  Metallurgy  Open 
At  Utah  School  of  Mines 

Applications  for  fellowships  in  the 
Department  of  Metallurgical  Research 
of  the  University  of  Utah  for  the  year 
1923.-22  may  be  made  until  May  15, 
1921,  and  will  be  received  by  Joseph  F. 
Merrill,  director  of  the  Utah  State 
School  of  Mines  and  Engineering  at 
the  univci'sity.  The  work  of  this  de- 
partment is  maintained  in  connection 
with  the  Utah  station  of  the  U.  S. 
Bureau  of  Mines,  and  is  under  the  im- 
mediate supervision  of  metallurgists  of 
the   Bureau. 


Annual  Dinner  of  I.  M.  and  M. 

(London)  Hears  From 

Many  Lands 

Two    London    Societies    Unite   Library 

and  Secretariat — New  Zealand 

Urges  Scholarships 

The  twenty-ninth  annual  dinner  of 
the  Institution  of  Mining  and  Metal- 
lurgy took  place  April  13  at  the  Hotel 
Victoria,  London.  President  Frank 
Merricks  occupied  the  chair,  and  at  the 
board  were  seated  representatives  of 
many  of  the  dominions  of  the  empire. 

Hon.  Sir  James  Allen,  High  Commis- 
sioner for  New  Zealand,  in  the  course 
of  a  speech  proposing  a  toast  to  the 
institution,  extolled  the  latter's  far- 
reaching  influence  in  professional  edu- 
cation. Particularly,  he  emphasized 
the  pre-war  scholarship  scheme  and 
urged  its  reinstitution.  "If  you  can 
induce  the  Dominions  and  the  United 
States  of  America,"  he  said,  "to  .  .  . 
again  .  .  .  provide  the  cost  of  liv- 
ing expenses  of  students  who  may 
be  sent  to  their  mines  for  practical 
and  scientific  research  a  very  great 
work  will  be  done.  .  .  .  Britishers 
are  quite  as  capable  of  taking  in  edu- 
cation as  any  other  nation.  .  .  . 
The  competition  ...  is  not  going 
to  be  less,  and  all  the  mining  engineers 
and  metallurgists  within  the  empire 
have  to  rely  on  their  best  resources, 
abilities,  and  capacities  in  the  compe- 
tition that  is  hound  to  take  place." 

President  Merricks,  responding  to  the 
toast,  pointed  out  the  prominent  posi- 
tion of  the  British  Empire  among  gold- 
producing  nations,  the  serious  decline 
in  its  production  and  the  fate  await- 
ing many  of  its  gold  mines  "in  the  near 
future  if  something  of  an  international 
nature  is  not  done  to  stabilize,  if  not 
to  fix,  the  value  of  gold  at  a  higher 
rate  than  obtains  today."  He  then  an- 
nounced the  sale  of  the  institution's 
home  at  1  Finsbury  Circus,  and  the 
securing  of  larger  quarters  at  a  some- 
what less  convenient  location.  Coupled 
with  this  change  President  Merricks 
further  reported  that  after  several 
meetings  between  representatives  of  the 
councils  of  the  Institution  of  Mining 
Engineers  and  of  the  Institution  of 
Mining  and  Metallurgy  working  ar- 
rangements between  the  two  organiza- 
tions had  been  agreed  on.  These  pro- 
vide for  maintaining  the  separate  iden- 
tity of  each,  but  bring  the  Mining  Engi- 
neers into  the  new  home  of  the  other 
institution,  unite  the  libraries  and  other 
services  under  one  secretariat,  Mr.  Mc- 
Dermid  of  the  I.  M.  and  M.,  and  estab- 
lish a  joint  advisory  committee.  The 
speaker  expressed  the  hope  that  this 
federation  of  the  6,000  members  in 
London  might  develop  "to  link  up  the 
various  mining  institutions  of  the  em- 
pire under  one  imperial  federation." 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


E.  R.  Cullity  and  A.  K.  Knickerbocker 

are     examining     silver     properties     in 
Montgomery  County,  Ark. 

A.  F.  Melcher  is  making  studies  of 
porosity  of  certain  oil  horizons  in  east- 
ern Oklahoma. 

W.  T.  Lee,  of  the  U.  S.  Geological 
Survey,  will  make  stratigraphic  studies 
in  Wyoming  this  spring. 

Harry  L.  Glaze,  formerly  with  A.  L. 
Maas,  is  now  connected  with  the  Steb- 
bins  Engineering  Co.,  Los  Angeles,  Cal. 

W.  E.  Cameron,  deputy  chief  geolo- 
gist of  Queensland,  has  been  appointed 
mining  geologist  to  the  Fedei'ated 
Malay  States. 

J.  Ward  Williams,  recently  superin- 
tendent of  the  Perioles  mines,  Durango, 
Mexico,  is  examining  the  oil  fields  of 
southern  Mexico. 

Prof.  E.  W.  Skeats,  of  the  Melbourne 
University,  returned  to  Melbourne, 
Victoria,  in  February,  from  his  Euro- 
pean and  American  trip. 

W.  P.  Woodring  has  returned  to 
Washington  after  completing  certain 
geologic  field  work  in  Haiti  for  the 
\j.   S.   Geological   Survey. 

W.  C.  Agnew,  general  manager  of 
the  Rogers  Brown  Iron  Co.,  has  re- 
turned to  Hibbing,  Minn.,  from  his  re- 
cent stay  in  Baltimore,  Md. 

William  Kent,  smelter  superintendent 
for  the  Intfrnational  Nickel  Co.,  Copper 
Cliflf,  Ont.,  is  spending  a  month  in 
New  York  City  and  vicinity. 

A.  D.  Combe,  geologist,  of  Sydney, 
N.  S.  W.,  has  been  appointed  assistant 
geologist  in  Uganda,  Eastern  Africa, 
under  the  British  Colonial  Office. 

H.  C.  Boydell,  mining  engineer,  who 
studied  at  Massachusetts  Institute  of 
Technology  last  year,  is  now  at  1 
.Mctropolc  St.,  Athens,  Greece. 

Mrokaw,  Dixon,  Donnelly,  Garner  & 
.McKcc,  geologists  and  petroleum  en- 
umi-CTn,  have  moved  their  office  from 
!)0  Went  St.  to  120  Broadway,  New 
York  City. 

('.  V.  Kelly,  president,  and  M.  H. 
Thayer,  vice-president,  of  Anaconda 
Copp.r  ('(,.,  were  in  Butte,  Mont.,  In.Mt 
week  in  <..nf(Tenre  with  the  local  com- 
pany offiriaJH, 

GeorKe  W.  HtoMe.  of  the  U.  S.  Geo- 
logical Survey,  has  returned  to  Wash- 
ington after  a  field  study  of  limestones 
in  the  Hanover- LnncBSter  vajli.y  region 
of  I'f-nnsylviinia. 

John  M.  Fox,  consulting  miiung  i^n- 
gineir.  who  has  been  superintendent 
for  the  Belmont  Wagner  Mining  Co., 
nt  Telluride,  Col.,  for  n  number  of 
years,  has  opened  an  offire  nt  32.'1  Ilf.i 
brook   Building,   Son   Francisco,  Cal. 


Harley  E.  Hooper,  mining  engineer, 
who  has  been  with  the  Kanbauk  Wol- 
fram Mines,  Ltd.,  Burma,  resigned  his 
position  about  March  31,  and  returned 
to  Australia.  His  address  now  is  Fin- 
niss  St.,  West,  North  Adelaide,  South 
Australia. 

A.  S.  Walter,  mining  engineer  and 
metallurgist,  with  the  American  Smelt- 
ing &  Refining  Co.  for  the  last  six 
years,  is  now  with  R.  J.  Walter,  min- 
ing engineer,  and  president  of  Uinta 
Oil  &  Exploration  Co.,  at  501  Symes 
Building,  Denver,  Col. 

G.  D.  Delprat  has  resigned  as  gen- 
eral manager  of  Broken  Hill  Proprie- 
tary Co.,  Ltd.,  Melbourne,  Victoria,  to 
practice  as  consulting  engineer.  His 
successor,  Essington  Lewis,  has  been 
with  the  company  over  fifteen  years, 
recently  as  assistant  general  manager. 

R.  J.  Morgan,  mill  superintendent  of 
Spassky  Copper  Mine,  Ltd.,  Akmolinsk 
district,  Siberia,  for  ten  years  imme- 
diately preceding  the  Soviet  regime,  re- 
turned to  Sydney,  N.  S.  W.,  in  Febru- 
ary last.  He  was  mining  geologist  to 
the  Russian  Far  Eastern  Republic  dur- 
ing the  last  few  months  of  his  stay  in 
Siberia. 

H.  S.  MuUiken,  metallurgical  en- 
gineer and  special  assistant  to  the 
Director,  U.  S.  Bureau  of  Mines,  has 
left  for  Fort  Worth,  Tex.,  and  the 
Southwest  on  matters  connected  with 
the  Government  plants  for  the  produc- 
tion of  helium  gas  in  that  section.  He 
expects  to  be  absent  from  Washington 
about  three  weeks. 

Emil  Miller,  mining  engineer,  for- 
merly of  Russia,  who  has  been  in  Amer- 
ica for  the  last  twelve  years,  and  was 
reported  as  being  employed  in  Califor- 
nia, has  failed  to  keep  his  sister,  Mme. 
Ida  Grossman,  advised  of  his  where- 
abouts. The  secretary  of  the  Interna- 
tional Committee  of  Young  Men's  Chris- 
tian Associations  Hospitality  Service, 
347  Madison  Ave.,  New  York  City,  re- 
quests anyone  having  information  con- 
cerning Mr.  Miller  (or  Mueller)  to  com- 
municate  with   him. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: Karl  V.  Klein.  Poterillos,  Chile; 
Thomas  E.  Holgate,  manager  of  blast 
furnaces,  Darwen,  England;  Fre<lerick 
C.  Gilbert,  American  Smelting  .V-  Refin- 
ing Co.,  Denver,  f^ol.;  H.  H.  Iloppork, 
Joplin.  Mo.;  Alan  B.  Sanger,  Dorchester, 
Boston,  Mass.;  Stanley  C.  Harold. 
Pittsburgh.  I'm.;  |{.  A.  Sturgeon.  .St. 
Louis.    Mo. 


Obituary 


Society  meetings 

Announced 


American  /inr  InNlilule.  Inc.,  holds 
its  nnnuid  meeting  in  Hotel  Statler,  St. 
Louis,  Mo.,  on  May  !t.  Two  days  will 
probably  be  devoted  to  Ihi-  buHincHH  of 
the  Institute.  II.  I).  Ilelt/.ell,  lOlH 
Pierre  Building,  St.  Louis,  is  chairman 
of  the  committee  on  arrangements. 


Jerome  B.  Higgins,  mining  engineer, 
of  Reno,  Nev.,  died  on  April  8,  at 
Katherine,  near  Kingman,  Ariz.  He  had 
been  making  mine  examinations  in  the 
new  camp  for  the  Oatman  Revenue 
Mining  Co.  Mr.  Higgins  graduated  in 
1S97  from  the  School  of  Mines  of  the 
University  of  Nevada,  and  was  a  mem- 
ber of  several  fraternities.  His  profes- 
sional work  embraced  service  with  the 
Midas  Mining  Co.,  of  California,  the 
Zacatecas  mine  of  Mexico,  the  North 
Rapidan  Mining  Co.,  Como,  Nev.,  Con- 
solidated Gold  Fields  and  two  other 
mines  in  South  Africa.  For  nearly 
eight  years  he  was  at  Baruma,  Ecua- 
dor, with  the  South  American  Develop- 
ment Co.,  before  finally  returning  to 
professional    work    in    Nevada. 

Samuel  D.  Bridge,  Jr.,  petroleum  ge- 
ologist of  San  Antonio,  Texas,  who  had 
been  conducting  explorations  in  Bogota 
for  an  oil  company  and  was  on  his  second 
trip  there,  was  reported  on  April  11 
as  dead  from  fever  contracted  in  the 
field.  Mr.  Bridge,  who  was  twenty- 
seven  years  old,  was  born  in  Mon- 
terrey, Mexico.  He  served  overseas 
for  eighteen  months  during  the  war 
and  was  a  member  of  the  American 
Legion.  He  joined  the  Association  of 
Petroleum  Geologists  some  years  ago, 
and  had  been  elected  an  Associate  Mem- 
ber of  the  A.  I.  M.  E.  in  1920.  He 
was  a  graduate  of  Yale.  His  father, 
Samuel  D.  Bridge,  of  San  Antonio, 
Texas,  who  is  also  a  mining  man,  con- 
ducted an  assay  business  in  Monterrey 
for  a  number  of  years. 

.\mbrose  Monell.  metallurgical  en- 
gineer, a  director  and  for  fifteen  years 
president  of  the  International  Nickel 
Co.,  Bayonne,  N.  J.,  died  on  May  2, 
at  Beacon,  N.  Y.  Mr.  Monell,  while 
he  was  president  of  the  International 
Nickel  Co.,  furthered  the  study  and  the 
development  of  the  natural  copper- 
nickel  alloy  now  in  commercial  use 
under  the  name  of  Monel  metal.  His 
metallurgical  knowledge  was  acquired 
in  part  at  Columbia  University  School 
of  Mines,  fmrn  which  he  was  graduated 
in  189().  As  metallurgist  Mr.  Monell 
first  served  with  the  Carnegie  Steel 
Co..  Pittsburgh;  Ijiti'r  he  was  coniu-cted 
with  the  ('oroi\i>l  Phosphate  Co.,  Inter- 
national Motor  Truck  Co.,  American 
Internationiil  Corporation,  the  Air  Re- 
duction C;o.,  and  the  International 
Nickel  Co.  He  withdrew  from  the 
presidency  of  tiie  latter  company  when 
ho  rcceiveil  .-i  colonel's  commission  in 
the  aviation  section  of  the  American 
Expeditionary  Force.  l''ifteon  months 
of  high-tcMsion  work  in  organizing  and 
commanding  irroups  of  (lying  forces  in 
France  so  undermined  his  health  that 
h"  never  fully  regained  his  strength. 
Ills  fleath  at  the  early  age  of  forty- 
seven  was  in  part  due  to  his  severe 
foreign  service.  He  l,„d  been  an 
esteemed  nieinlier  of  the  A.  I.  M.  E. 
since  1002. 
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Leading  Events 


Silver  from  Western  Mines  Must 
Go  to  Denver  Mint 

A.  S.  &  R.  Co.  Notifies  Shippers  It  Will 

Pay   ic  Per  Ounce  Less  Than 

Heretofore 

The  American  Smelting  &  Refining 
Co.  has  sent  the  following  notice  to 
ore  shippers  in  the  Rocky  Mountain  re- 
gion: 

"We  are  advised  by  the  director  of 
the  U.  S.  Mint  that  "all  Pittman  Act 
silver  must  be  delivered  to  the  Denver 
mint  until  10,000,000  oz.  or  more  has 
been  so  delivered.  As  long  as  the  Gov- 
ernment requires  that  silver  be  deliv- 
ered to  the  Denver  mint  instead  of  the 
Philadelphia  mint,  as  at  present,  it  will 
be  necessary  for  us  to  reduce  the  price 
accordingly.  Beginning  with  settle- 
ments of  today  and  continuing  until 
the  Government  changes  its  instructions 
as  to  shipments  to  the  Denver  mint  we 
will  pay  99ic.  per  oz.  for  silver,  in- 
stead of  99ic." 

Practically  all  of  the  silver  mined  in 
the  Western  states  associated  with 
other  metals  in  the  form  of  base  bul- 
lion is  shipped  to  seaboard  refining 
points  to  be  converted  into  a  mintable 
product.  Very  little  silver  goes  direct 
to  the  mint  from  Western  mines.  The 
American  Smelting  &  Refining  Co.'s  re- 
fineries where  silver  is  parted  from 
other  metals  are  situated  at  Baltimore 
and  Perth  Amboy,  and  the  price  paid 
for  silver  by  the  smelter  is  the  Govern- 
ment price  of  $1,  less  the  transporta- 
tion charge  from  the  refinery  to  the 
mint  where  it  is  to  be  coined.  At 
present  Colorado  silver  producers  are 
paying  express  charges  from  the  sea- 
board to  Denver  instead  of  to  Philadel- 
phia, and  this  accounts  for  the  cut  in 
price  for  silver  from  99ic.  to  99Jc.  per 
ounce. 

It  is  reported  that  since  the  Gov- 
ernment started  to  purchase  silver 
under  the  Pittman  Act  practically  all 
of  the  silver  has  been  shipped  to  the 
mint  at  Philadelphia.  Of  the  49,000,- 
000  oz.  purchased  to  date  approximately 
40,000,000  was  shipped  to  Philadelphia. 
This  amount  it  is  said  will  keep  the 
Philadelphia  mint  busy  for  the  rest  of 
the  year,  and  it  is  therefore  necessary 
to  divert  shipments  to  other  minting 
points.  Denver  and  San  Francisco  have 
been  selected,  and  it  is  thought  that 
for  the  remainder  of  the  year  the  Gov- 
ernment price  of  $1  per  oz.  will  be 
based  upon  delivery  at  these  points. 

Since  1917  freight  rates  on  bullion 
have  been  increased  over  300  per  cent, 
and  express  rates  advanced  almost  as 
much.  Colorado  and  Utah  operators 
have  applied  to  the  Western  Trunk 
Line  Committee  for  a  reduction  of 
bullion  rates. 


WEEKLY  RESUME 
Ajicx  litigation  has  again  been 
started,  this  time  in  Tonopah,  where 
till-  Cash  Boy  company  has  entered 
suit  against  the  Tonopah  Extension 
Mining  Co.  The  strike  situation  in 
this  camp  and  in  Divide  is  unchanged. 
In  the  Coeur  d'Alcne  district  of 
Idaho  a  wage  cut  of  50-TSc.  for  mine, 
mill  and  smelter  men  became  effec- 
tive May  1.  In  Utah  the  case  of  the 
Utah  Copper  Co.  in  regard  to  power 
contracts  with  the  Utah  Poiver  d 
Light  Co.  is  to  be  reviewed  by  the 
State  Supreme  Court.  At  Denver,  the 
American  Smelting  d  Refining  Co. 
has  annouyiced  that  all  (Pittman 
.ict)  silver  from  the  Rocky  Mountain 
district  7nust  go  to  the  Denver  mint 
hereafter,  instead  of  to  Philadelphia. 
.l/t  explosion  of  methane  recently  oc- 
curred in  a  metal  mine  near  Black- 
han-k,  Colo.,  injuring  two.  In  Min- 
nesota, the  state  engineers  licensing 
bill  has  been  signed. 

At  Washington,  the  Senate  Com- 
mittee on  Mines  and  Mining  has  been 
ordered  to  report  favorably  on  a  new 
bill  for  liberali<:ing  war  minerals  re- 
lief legislation.  A  committee  of  engi- 
neers headed  by  Dr.  C.  K.  Leith  is  to 
undertake  to  collect  data  to  enable 
the  Government  to  decide  upon  a 
definite   policy. 


More  Apex  Litigation  in  Tonopah 

Cash     Boy    Sues    Tonopah    Extension, 
Claiming  Latter  Has  Wrongfully- 
Worked  Veins   Beneath 
Cash  Boy  Claim 

By  an  Occasional  Correspondent 

Without  much  seeming  partiality  the 
ogre  of  apex  litigation  travels  from 
one  mining  camp  to  another  through- 
out the  western  United  States.  Always 
more  or  less  of  a  bogey  man,  he  is  no 
phantom  to  those  whom  he  actually 
visits,  and  with  them  he  soon  wears 
out  his  welcome.  But  after  his  depart- 
ure, like  a  poor  and  hungry  relative, 
he  is  soon  forgotten  until  again,  un- 
announced, he  raps  at  the  door. 

It  is  more  than  six  years  since  the 
hearing  of  the  famous  Jim  Butler- West 
End  case  in  Tonopah,  in  which  were  de- 
cided some  interesting  questions  of  the 
mining  law,  and  in  which  some  of  the 
foremost  lawyers  and  mining  engineers 
of  the  respective   professions  were  en- 


U.  S.  steel  Corporation  Announces 
20  Per  Cent  Wage  Cut 

The  U.  S.  Steel  Corporation  on  May 
3  announced  a  reduction  of  about  20 
per  cent  in  wages  at  manufacturing 
plants,  effective  May  16.  At  the  com- 
pany's offices  in  New  York  it  was  said 
that  the  Oliver  Iron  Mining  Co.  was 
effected  by  the  cut. 


Minnesota  Engineer  Licensing 
Bill  Signed 

The  bill  for  the  registration  and 
licensing  of  engineers,  architects  and 
land  surveyors  which  was  drawn  and 
prepared  by  the  Minnesota  Joint  Engi- 
neering Board,  passed  the  State  Sen- 
ate in  the  closing  days  of  the  past  leg- 
islature and  has  been  signed  by  the 
jjovernor.  The  bill  closely  follows  the 
model  bill  of  the  American  Engineer- 
ing Council  as  it  provides  for  a  regis- 
tration board  of  seven  members  and 
with  definite  stipulations  to  be  met  be- 
fore a  license  may  be  procui'ed.  The 
bill  is  not  compulsory  but  should  a  per- 
son meet  the  necessary  requirements 
and  obtain  a  license  in  one  of  the 
branches  he  is  then  allowed  to  sign  his 
name  or  be  known  as  a  "registered 
architect,"  "registered  professional 
engineer"  or  "registered  land  surveyor," 
while  any  one  not  holding  a  license 
will  not  be  able  to  use  such  titles. 


Now  comes  the  Cash  Boy  Consoli- 
dated Mining  Co.,  on  Feb.  17,  and  files 
a  complaint  in  equity,  in  the  U.  S.  Dis- 
trict Court,  against  the  Tonopah  Ex- 
tension Mining  Co.,  making  allegations 
substantially  as  follows: 

1.  That  the  Cash  Boy  Consolidated  is 
a   Nevada  corporation. 

2.  That  the  Tonopah  Extension  is  an 
Arizona  corporation. 

3.  That  there  is  thus  a  diversity  of 
citizenship. 

4.  That  the  Cash  Boy  company  owns 
the  Cash  Boy  lode  claim. 

5.  That  within  the  Cash  Boy  claim 
there  is  a  vein  of  rock  in  place  bearing 
gold,  silver,  and  other  valuable  metals, 
having  its  top  or  apex  wholly  within 
the  boundaries  of  said  Cash  Boy  lode 
claim  extended  downward  vertically, 
which  said  vein  at  its  top  or  apex  and 
on  its  course  or  strike  traverses  said 
Cash  Boy  lode  mining  claim  from  end 
to  end,  crossing  both  end  lines  thereof, 
and  is  wholly  included  within  the  side 
lines  of  said  claim. 

That  the  Cash  Boy  company  is  the 
owner  of,  in  the  possession  of  and  en- 
titled to  the  possession  of  said  lode  or 
vein  throughout  its  entire  depth  be- 
tween planes  drawn  vertically  through 
the  end  lines  of  said  Cash  Boy  lode 
mining  claim  extended  in  their  own  di- 
rection indefinitely. 

6.  That  the  Tonopah  Extension  as- 
serts an  adverse  claim  to  that  portion 
of  said  vein  which  lies  beneath  the  sur- 
face of  the  Cash  Boy  claim. 

7.  That  said  adverse  claims  are  false 
and  fictitious  and  unfounded,  and  cast 
a  cloud  upon  the  title  of  the  Cash  Boy. 

And  in  a  second  cause  of  action  the 
Cash  Boy  makes  similar  allegations 
and  asserts  further  that  the  Tonopah 
Extension  company  has  entered  into 
and  upon  a  large  and  valuable  body  of 
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ore  which  lies  beneath  the  Cash  Boy 
surface  and  is  mining  the  ore  and  con- 
verting the  same  to  its  own  use. 
Whereupon  the  Cash  Boy  company  asks 
for  a  restraining  order  and  for  judg- 
ment quieting  its  title  in  and  to  such 
ores  as  against  any  and  all  claims  of 
the   Tonopah   Extension  company. 

The  answer  of  the  Tonopah  Exten- 
sion company  admits  the  allegations 
of  the  complaint  as  to  diversity  of 
citizenship,  and  admits  that  if  there 
are  any  veins  apexing  in  the  Cash  Boy 
lode    claim    they    belong    to    the    Cash 


pany,  and  that  they  have  been  devel- 
oped and  worked  by  a  system  of  mine 
workings  over  a  period  of  years  from 
their  apices  downward  beneath  the 
claims  of  the  Extension  company  to  and 
even  beyond  the  Cash  Boy  territory. 
The  said  veins  are  denominated  the 
"Murray"  and  "Merger"  veins,  both  of 
which  pass  on  their  dip  beneath  the 
Cash  Boy  and  have  there  been  en- 
countered and  worked  by  the  Cash  Boy 
throug'h  a  vertical  shaft  from  the  sur- 
face. Wherefore,  the  Extension  com- 
pany prays  for  an  adjudication  of  title 


Wages  Again  Cut  in  Cceur  d'Alene 
District,  Idaho 

50-Cent  Reduction  at  Mines  and  Mills; 
75-Cent  Less  at  B.  H.  &  S.  Smelter 

As  anticipated  in  the  last  issue,  a 
further  reduction  in  wages  of  mine, 
mill  and  smelter  employees  of  the 
Coeur  d'Alene  district  has  been  an- 
nounced, effective  May  1.  The  reduc- 
tion is  50c.  per  day  in  the  mines  and 
mills,  and  at  the  Bunker  Hill  smelter 
the  cut  is  75c.  per  day.  The  cut  of  75c. 
per  day  on  May   1  will  make  the  rate 
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Boy  company,  but  dfiiies  that  there  ar'- 
any  vcinn  which  do  .so  apex,  anide  from 
and  cxfcplintt  the  vein  presumed  from 
the  fact  of  patent  to  be  in  the  Cash 
Boy  dJHciivery,  and  avcr.s  that  Haid  pro- 
.HUmefl  diwovery  vein  Ih  no  part  of  ami 
haH  no  relation  with  the  vein  dcHcribcl 
in  the  complaint  or  with  any  of  the 
veintt  claimed  by  the  Tonopah  Exten- 
nion   'ompany. 

Thi-  anHwer  further  denies  that  any 
vein  bearintr  ifold,  nilver,  or  other 
mctnls  hah  its  top  or  apex  wholly  or  nl 
all  within  the  Cash  Boy  or  that  the 
vein  licinK  worked  by  the  KxlenHion 
(■omp.iny  no  npexeii.  The  answer  fur- 
ther rlaimN  that  the  veinit  ho  iM-inif 
worked  have  their  tops  or  apiccM  whfiily 
outside  of  the  Caith  Boy  and  within  the 
mining  property  of  the  Rxtenaion  eom- 


in  its  favor,  for  a  permanent  injunction 
against  the  Cash  Boy,  and  for  an  ac- 
counting for  ores  already  wnmgfully 
extracted. 

For  easier  understanding  of  the  situ- 
ntitm,  which  presents  some  interesting 
fi-atures  of  both  geology  and  law,  ii 
generalized  cross-section  is  given  look 
ing  northwesterly  through  two  shaftn 
of  the  Extension  company  and  througli 
thr'  shnft  of  the  c:ash   Bov. 


notation  Hearing  Postponed 

The  l-'eileral  Trade  Ciiinmission  has 
postponed  until  about  May  10  its  hi'ar- 
ing  of  the  defense  in  the  Minerals  Sepa- 
ration rase  which  it  had  intendi-d  to 
hold  on  May  2.  The  hearing  was  to 
have  been  in  New  York. 


at  the  smelter  .f'l  per  day.  The  reduc- 
tion of  50c.  per  day  by  the  mining  com- 
panies will  result  in  the  following  scale: 
Miners,  $4.25  per  day;  muckers,  $4; 
millmen,  $-l.'_'5;  timbermen,  $4.75;  un- 
skilled surface  labor,  $;i.75.  This  is  the 
second  ri'ducli<iM  in  wages  in  the  ('(Cur 
d'Alene  dislrict  since  the  armistice  was 
signed,  the  (irst  having  been  on  Jan. 
1,  1021,  when  miners'  wages  were  re- 
duced $1  per  day  and  muckers'  wages, 
except  at  Ihi-  Bunker  Hill  &  Sullivan, 
were  reduced  $l.li5,  thus  making  the 
wages  $4.75  and  $4.50,  respectively,  and 
establishing  a  dilfereiitial  of  25c.  per 
(lay  in  all  mines  betwi^eii  the  wages  of 
niini-rs  and  muck<'rs. 

Wages  in  the  Creur  d'.AIeiie  ilistrirt 
are  subject  to  a  sliding  scale  adopted 
in    February,     liiMl,    under    which    the 
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rO.Xs  lULCTION  VIEWS  OF  NEW  POWER  HOUSE  OF  COPPER  QUEEN  BRANCH. 
PHELPS     DODGE    CORPORATION,    BISBEE.    ARIZ. 

1.   Foundations  for  Diesel  en^nes,  Aug.  12,  1920.       2.  Engine  foundations.  Nov.   17.  1920.     3.  Power  house  interior.  March  4.   1921, 
showing  "A"  frames  of  No.  1  and  No.   2  engines.     4.   Bed  plate  of  engines.  March  20.  1921. 


basic  wage  for  miners  is  $3.50  per  day 
when  the  average  price  of  lead  for  the 
preceding  month  is  5c.  per  lb.  or  less. 
When  the  average  price  for  the  pre- 
ceding month  is  over  5c.  per  lb.  25c.  per 
day  is  added  for  each  half  cent  increase 
up  to  7ic.  Under  this  scale  the  maxi- 
mum bonus  is  $1.25,  or  $4.75  per  day. 
During  the  war  when  the  price  of  lead 
soared  far  above  7Jc.  the  operators  ad- 
vanced wages  up  to  $5.75  per  day,  and, 
as  stated  above,  did  not  reduce  from 
that  figure  until  Jan.  1  of  this  year, 
when  it  was  evident  that  there  had 
been  a  material  reduction  in  the  cost 
of  living.  After  the  reduction  that 
becomes  effective  on  May  1  miners  will 
still  be  receiving  a  bonus  of  75e.  per 
day  and  other  employees  in  mine,  mill 
and  smelter  a  corresponding  bonus, 
though  under  the  terms  of  the  sliding 
scale'  they  are  entitled  to  no  increase, 
for  the  average  price  of  lead  is  now 
below  5c.  per  lb.  and  has  been  for  four 
months. 

The  Bunker  Hill  &  Sullivan,  the  Fed- 
eral, and  the  Hecla  are  the  only  large 
producing  mines  in  operation,  the  Cal- 
lahan, Tamarack,  Hercules,  and  Hunter 
being  closed  down.  All  of  these,  how- 
ever, are  doing  considerable  develop- 
ment and  will  adopt  the  new  wage  scale. 


Phelps  Dodge  Installing  Two  2,000-B.hp.  Diesel  Oil  Engines 

at  Moctezuma  Plant,  at  Nacozari 

Two  More  for  New  Power  Plant  at  Bisbee — Will  Have  a  Larger 

Output  Per  Cylinder  Than  Any  Other  Similar  Engines 

in  This  Country  Built  for  Stationary  Work 

By  Charles  Legrand* 


The  Phelps  Dodge  Corporation  is  now 
erecting  at  the  plant  of  the  Moctezuma 
Copper  Co.,  Nacozari,  Sonora,  Mexico, 
the  first  of  two  Diesel  engines  rated  at 
2,000  hp.  at  sea  level.  Two  similar 
engines  will  be  erected  at  the  power 
plant  of  the  Copper  Queen  Branch,  in 
Bisbee,  in  the  next  few  months. 

These  engines  are  two-cycle  and  were 
built  by  the  Nordberg  Manufacturing 
Co.  from  the  designs  of  Carols  Freres 
in  Belgium.  They  have  four  cylinders, 
26  in.  in  diameter,  with  44-in.  stroke, 
and  run  at  120  r.p.m.  The  main  shaft 
is  17  in.  in  diameter  and  the  crank  pins 
17i  in.  The  floor  space  required  is 
approximately  20  x  53  ft.,  including  the 
direct-connected  generator.  Each  of 
the  engines  weighs,  without  the  gen- 
erator, approximately  350  tons.     They 


"onsulting    Engineer,    Mechanical    Engi- 
ing  Department.  Plielps   Dodge  (."oipor- 


are  equipped  with  a  complete  oiling 
system,  which  circulates  lubricating  oil 
to  all  parts  of  the  engine  except  the 
valve  motion.  They  have  a  complete 
water-cooling  system,  with  independent 
regulation  for  the  pistons,  the  heads, 
and  the  exhaust  pipes.  The  pistons 
have  adjustable  crossheads  and  slides, 
instead  of  the  more  usual  trunk  pistons 
used  in  most  Diesel  engines. 

The  scavenging  of  the  cylinders  is 
done  through  four  valves  in  each  cylin- 
der head,  operated  by  cams.  The  ex- 
haust of  the  burned  gases  takes  place 
through  ports  in  the  cylinder  wall, 
these  being  uncovered  by  the  piston  at 
the  end  of  the  stroke.  The  scavenging 
air  is  furnished  by  a  single-cylinder 
direct-connected  scavenging  pump  with 
automatic  plate  valves.  The  scaveng- 
•  ing  air  pressure  is  approximately  4  lb. 
per  sq.in.  This  high  scavenging  pres- 
sure is  used  because  the  exhaust  pipes 
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are  choked  sufficiently  to  give  an  initial 
pressure  of  2i  lb.  in  the  engine  cylin- 
ders at  the  beginning  of  the  compres- 
sion stroke.  In  this  way  the  weight  of 
air  in  the  cylinder  is  approximately  the 
same  at  the  elevation  of  3,600  ft.,  where 
the  engines  will  be  operated,  as  it  would 
be  at  sea  level,  and  the  engine  can 
burn  the  same  quantity  of  fuel  and  de- 
liver the  same  number  of  indicated 
horsepower  as  it  would  at  sea  level. 
The  higher  power  taken  for  the  com- 
pression of  the  scavenging  air  reduces 
the  brake-horsepower  output  and  in- 
creases the  fuel  consumption  over  sea- 
level  conditions,  but  the  reduction  in 
the  investment  per  brake-horsepower 
available  fully  justifies  this  increased 
fuel  consumption. 

The  fuel  is  pumped  to  each  cylinder 
by  a  separate  pump.  These  pumps  are 
under  control  of  a  governor  which 
varies  the  quantity  of  fuel  according 
to  the  power  demand  on  the  engine. 
The  actual  injection  of  the  oil  into  the 
cylinder  is  done  by  high-pressure  com- 
pressed air,  and  this  high  pressure  is 
furnished  by  a  direct-connected,  three- 
stage  air  compressor.  This  air  com- 
pressor has  an  excess  capacity  over 
that  required  for  the  injection  of  the 
fuel,  and  this  excess  capacity  is  used 
to  fill  air  bottles.  The  stored  com- 
pressed air  is  then  used  to  start  the 
engine. 

The  air-injection  pressure  varies 
from  800  to  1,100  lb.  per  sq.in.,  accord- 
ing to  the  load  on  the  engine  and  the 
kind  of  fuel  used,  the  higher  pressure 
being  used  with  the  very  viscous  Mexi- 
can crude  oil  with  which  these  engines 
will  be  operated. 

The  engines  are  equipped  with  a 
double  oil-supply  system,  so  that  when 
started  a  light  fuel  oil  can  be  used. 
This  light  fuel  is  also  used  at  the  time 
of  stopping,  so  that  the  pumps  and 
piping  on  the  engines  are  filled  with 
light  oil  when  stopped.  It  is  neces- 
sary to  warm  the  heavy  oil  before  it 
can  be  handled  successfully  by  the 
pumps  and  pulverizers.  For  this  rea- 
son the  heavy  fuel  oil  header  is 
equipped  with  an  inside  pipe,  through 
which  hot  water  is  circulated,  the  jackft 
water  of  one  of  the  exhaust  pipes 
being  used  for  this  circulation.  All  the 
fuel  oil  is  filtered  before  being  used 
in  the  engine,  and  the  filters  arc  a  part 
of  the  equipment  furnished  with  the 
engine. 

The  engines  are  to  drive  \/tOO-Vvsi., 
<iO-<yclc,  .t-phase  direct-connected  gen- 
erators running  in  parallel  and,  with 
four  .l-cylinder  l,2r)0-hp.  engines  of  the 
same  type,  will  furnish  all  of  the  power 
for  operating  the  mines  and  mill  of 
the  .Moct<-/.umn  Chopper  Co. 

Thi'  decision  U>  use  thrw  engines  was 
made  after  five  years'  experience  with 
the  smaller  engine.  The  engines  have 
a  larger  output  per  cylinder  than  any 
others  of  the  type  built  in  this  country 
for  Mtationnry  work. 

Only  one  blast  furnme  i«  running  at 
the  IntematlonnI  Nirkid  Co.'»  smelter 
nt  f'opper  Cliff,  Ontnrio,  in  the  Suil- 
bury  distrirt. 


Methane  Explodes  in  Colorado 
Metal  Mine 

Accident  in  Tunnel  Near  Blackhawk 
Injures  Two  Workmen 

A  methane-gas  explosion  occurred  in 
the  Cyclops  tunnel,  operated  by  the 
Midwest  Mining  &  Milling  Co.,  near 
Blackhawk,  Col.,  on  April  21.  Two  men, 
E.  G.  and  D.  E.  Nelson,  brothers,  were 
severely  burned,  but  are  expected  to 
recover. 

The  tunnel  in  which  the  explosion 
took  place  was  being  driven  to  connect 
with  an  old  shaft  at  a  depth  of  400  ft. 
and  is  about  1,400  ft.  long.  A  long 
hole  was  kept  ahead  of  the  breast,  and 
usual  precautions  were  taken  to  pre- 
vent accidents.  On  April  20  indica- 
tions showed  the  breast  to  be  close  to 
the  shaft,  and  the  long  hole  was  loaded 
and  shot  with  the  regular  round  in  an 
attempt  to  break  through.  The  attempt 
was  successful,  and  was  followed  by  a 
i-ush  of  water  which  came  out  of  the 
tunnel  a  foot  or  more  deep.  When  the 
men  returned  next  morning  the  water 
had  gone  down  and  two  of  them  started 
in.  About  80  ft.  from  the  breast  the 
man  who  was  behind  noticed  the  flame 
of  his  lamp  shoot  out  to  a  length  of  16 
or  18  in.  He  was  about  to  call  to  his 
brother  to  look  at  it  when  there  was  an 
explosion  which  knocked  them  both 
down  and  burned  their  heads,  faces, 
necks,  and  hands  severely. 

An  investigation  of  the  accident  was 
made  on  April  23  by  Horace  F. 
Lunt,  commissioner  of  mines;  James 
Dalrymple,  state  coal  mine  inspector; 
Daniel  Harrington,  supervising  mining 
engineer  of  the  U.  S.  Bureau  of  Mines, 
and  T.  R.  Henahen,  state  mine  inspec- 
tor. These  officials  reached  the  conclu- 
sion that  the  explosion  was  caused  by 
methane  (fire  damp)  from  decay,  under 
water,  of  the  timbers  in  the  old  work- 
ings. This  gas  had  probably  accumu- 
lated, and  was  pulled  out  into  the  tun- 
nel by  the  rush  of  water  when  the  hole 
broke  through.  Being  lighter  than  air 
it  collected  along  the  top  of  the  drift, 
mixing  with  the  air  in  the  proper  pro- 
portion to  form  an  explosive  mixture. 
The  draft  through  the  small  hole  was 
not  strong  enough  to  remove  it,  and 
it  remained  until  ignited  by  the  miners' 
lamps. 

Less  Than  Thirty  Zinc  Mines 
Runnin);  in  Joplin  District 

.Slightly  improved  zinc  ore  prices 
have  cau.Hcd  much  talk  of  reopening  of 
mines  in  the  Joplin-Miami  district, 
though  most  operators  in  the  field  hope 
this  will  not  come  about.  They  i)oiiil 
out  that  (here  alrenily  is  an  apparent 
stock  r)n  hand  of  (iO.OOO  tons  just  in 
this  field,  and  they  feel  it  would  be  u 
serious  mistake  to  increase  production 
at  thi.M  time. 

On  thi-  other  hand,  some  operators 
question  whether  any  material  increase 
in  production  from  this  field  at  this 
lime  could  he  accomplished,  even  if  it 
was  desirable,  on  account  of  the  labor 
situation.  They  point  out  that  hun- 
dreds of  miners  left  the  field  during  the 


past  winter,  seeking  work.  Several  of 
the  richer  mines  that  have  persisted 
in  operation  have  used  night  shifts,  be- 
cause they  could  get  the  men  to  reduce 
rock  tonnage  costs,  and  it  is  believed 
if  many  mines  start  up  they  will  have 
to  take  the  men  from  these  night  shifts. 
This  would  mean  that  these  men  would 
go  to  work  in  poorer  mines  and  their 
proportionate  output  per  man  would  be 
less  than  it  now  is. 

The  Vinegar  Hill  Barr  mine  was 
started  up  on  April  25,  as  well  as  the 
Muncie  and  one  or  two  other  mines, 
but  for  the  most  part  the  mines  that 
have  been  down  for  some  months  will 
continue  down  until  at  least  $30  per 
ton  is  paid  for  zinc  ore.  There  are  at 
present  about  twenty-eight  properties 
operating  steadily  in  this  field,  with 
three  or  four  operating  a  few  days  a 
week.  This  contrasts  with  122  in  oper- 
ation a  year  ago.  But  production  now 
amounts  to  about  6,.500  tons  weekly  as 
compared  with  probably  12,000  tons  a 
year  ago. 

Utah  Supreme  Court  To  Review 
Power  Contract  Case 

Litigation  between  the  Utah  Copper 
Co.  and  the  Public  Utilities  Commission 
of  Utah  in  regard  to  increased  rates 
allowed  the  Utah  Power  &  Light  Co. 
from  holders  of  special  contracts 
entered  into  a  number  of  years  ago  is 
being  continued,  and  the  case,  through 
the  granting  of  a  writ  of  certiorari,  will 
be  reviewed  by  the  State  Supreme  Court. 
In  1919  the  commission  began  an  in- 
vestigation into  contracts  with  the  Utah 
Power  &  Light  Co.  held  by  some  of  the 
larger  users  of  power  in  the  state.  The 
Utah  Copper  Co.,  with  others,  resisted 
the  right  of  the  commission  to  make 
the  investigation  on  the  ground  (among 
other  things)  that  these  contracts 
antedated  by  some  years  the  creation 
of  the  commission  as  a  body.  After 
numerous  hearings  before  the  State 
Supreme  Court  at  Salt  Lake  City  as  to 
the  right  of  the  commission  to  decide 
in  the  matter,  and  in  regard  to  a  peti- 
tion by  the  Utah  Power  &  Light  Co. 
asking  increased  power  rates  —the  two 
cases  being  combined  under  one  head 
—a  decision  was  handed  down  that  such 
a  right  was  vested  in  the  commission. 
On  Oct.  20.  1920,  the  Utah  Public  Utili- 
ties Comniissi(m  therefore  issued  an 
order  dismissing  special  contracts,  and 
ordering  the  substitution  of  regular 
power  rates. 


I,c.s.sor  Musi  Settle  Promptly 

The  reci'tit  session  of  the  Montana 
Legislature  eiincte<l  a  law  designed  to 
iilTord  prompt  si'ttlemeiit  on  ores  ship- 
ped to  smelters  liy  lessees.  The  act 
went  into  I'lTect  April  1  and  under  its 
terms  settlement  of  smelter  returns 
must  be  made  with  the  lessee  within 
seven  days  after  the  lessor  has  received 
n  statement  from  the  reduction  works. 
Lessors  who  fail  to  observe  the  pro- 
visions of  the  hiw  are  subject  to  ii  pen- 
alty of  payment  to  lessees  of  an  amount 
efjunl  to  10  per  cent  of  the  net  returns 
from  the  ore  shipment 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Engineers  To  Aid  Government  in 
Determining  Petroleum  Policy 

Lack  of  Precedents  Makes  Solution  of 

Ek;onomic  Problems  Difficult — Leith 

Heads  M.  M.  S.  A.  Committee 

Congress  and  the  State  Department 
are  face  to  face  with  the  intricacies  of 
the  economic  problems  growing  out  of 
the  petroleum  policies  of  several  for- 
eign governments.  They  are  confronted 
with  situations  for  which  there  are  no 
precedents.  When  Congress  or  the 
State  Department  has  no  precedent  to 
follow  each  evinces  surprising  helpless- 
ness. Moreover,  it  develops  that  there 
is  little  definite  information  to  be  used 
in  determining  reciprocal  or  retaliatory 
policies. 

In  view  of  the  scarcity  of  such  facts 
a  committee  of  the  Mining  and  Metal- 
lurgical Society  of  America,  with  Dr. 
C.  K.  Leith  as  its  chairman,  met  in 
Washington  April  29  and  determined  to 
gather  certain  fundamental  data  which 
can  be  put  at  the  disposal  of  the  Gov- 
ernment.    Conferences   were   had   with 


interested  departmental  officials  and 
with  the  chairmen  of  the  committees  on 
mines  and  mining  of  the  Senate  and  of 
the  House.  The  committee  was  urged 
to  do  all  that  it  could  toward  gathering 
facts  which  would  be  useful  in  the  fore- 
going connection. 

The  question  is  held  to  involve  more 
than  petroleum.  While  nature  dis- 
tributed petroleum  unequally  through- 
out the  world  it  pursued  the  same 
course  with  other  minerals.  In  some 
of  these  minerals  the  world  must  de- 
pend heavily  upon  the  United  States. 
All  agree  that  restrictions  on  the  inter- 
national movement  of  essential  miner- 
als should  be  subject  to  the  minimum 
amount  of  control.  Nevertheless,  there 
is  certain  to  be  more  or  less  trading 
on  the  strength  of  mineral  advantages 
as  a  result  of  the  acuteness  of  the  oil 
situation.  It  is  the  hope  of  the  Leith 
committee  to  be  able  to  furnish  infor- 
mation which  will  make  possible  a  more 
intelligent  consideration  of  this  general 
subject,  when  placed  at  the  disposal  of 
the  Government. 


Senate  To  Get  Favorable  Report 

on  New  War  Minerals  Bill 

Committee      Also      for      Permanently 

Changing  Assessment  Work  Year 

to  Fiscal  Basis 

A  bill  by  Senator  Shortridge,  of  Cali- 
fornia, providing  for  the  liberalization 
of  the  War  Minerals  Relief  Act  was 
ordered  reported  favorably  to  the  Sen- 
ate at  a  meeting  of  the  Committee  on 
Mines  and  Mining  held  April  30.  The 
bill  is  intended  to  remove  inequities  in 
the  cases  of  producers  of  manganese, 
chrome,  pyrites,  and  tungsten,  who  did 
not  receive  a  personal  request  or  de- 
mand from  a  Government  agency.  An 
identical  bill  passed  the  Senate  Feb.  24, 
1921,  but  it  was  not  acted  upon  by  the 
House,  with  the  result  that  the  bill 
died  with  the  last  session  of  Congress 
on  March  4. 

The  committee  also  reported  favor- 
ably a  bill  providing  for  a  permanent 
change  in  the  assessment  work  year 
so  that  it  will  coincide  with  the  fiscal 
year. 


News  by  Mining  Districts 


Special  London  Letter 

Government  Gets  Large  Share  of  Gold 

Mining  Areas  Consolidated's  Profits 

— Burma  Corporation  To  Curtail 

To  Far  East's  Needs 

By  W.  a.  Doman 

London,  April  19 — When  the  Govern- 
ment Gold  Mining  Areas  (Modderfon- 
tein)  Consolidated  was  formed  it  leased 
mining  rights  from  the  Union  of  South 
Africa  Government.  Consequently  the 
company  differs  from  the  majority  of 
mines  on  the  Rand  in  having  no 
vendor  shares.  The  whole  of  the 
£1,400,000  of  share  capital  produced 
funds  for  opening  up  the  mine.  This 
was  a  distinct  advantage  from  one 
point  of  view,  though  naturally  the  gov- 
ernment comes  in  for  a  large  propor- 
tion of  the  profits.  Last  year  the  gold 
produced  realized  no  less  than  £3,388,- 
524,  while  miscellaneous  income  raised 
the  sum  to  £3,419,74L  Working  costs 
amounted  to  £1,680,361,  though  included 
in  the  total  is  £27,693  on  account  of 
miners'  phthisis  contribution.  The  net 
profit  was  £1,739,380.  Of  this  sum 
shareholders  received  £700,000,  or  40.2 
per  cent,  equal  to  50  per  cent  on  the 
share  capital,  and  the  government  takes 
£882,975,  or  50.7  per  cent  of  the  profits. 
Had  there  been  any  vendor  considera- 


tion the  nominal  capital  would  have 
been  very  much  larger  and  the  state 
would  not  have  benefited  to  anything 
like  the  extent  it  has  done,  because  its 
proportion  would  be  confined  to  the  10 
per  cent  profits  tax,  reduced  by  amor- 
tization allowance  to  about  8  per  cent. 
With  the  exception  of  the  Meyer  & 
Charlton,  which  also  leases  claims  and 
pays  a  percentage  of  the  profits,  the 
Far  Eastern  Rand  companies  are  the 
only  ones  that  operate  on  this  basis. 

The  Government  Gold  Mining  Areas 
works  on  a  large  scale.  Last  year 
there  were  195  stamps  in  operation  with 
the  high  average  duty  of  27.6  tons  per 
stamp  per  day,  while  in  addition  25  tube 
mills  were  running.  Development  ag- 
gregated 38,195  ft.,  of  which  19,905  ft. 
were  on  reef  and  19,830  ft.  were 
sampled.  The  payable  reef  was  13,100 
ft.,  or  66.1  per  cent — rather  high  for 
the  Par  East  Rand — and  the  value  14.6 
dwt.  over  55  in.  As  the  average  stop- 
ing  width  runs  nearer  80  in.  the  mill 
value  is  less.  Of  1,763,913  tons  mined 
about  14  per  cent  was  rejected  as  waste 
and  1,515,000  tons  was  crushed.  The 
ore  reserves  stand  at  the  very  high 
total  of  10,291,000  tons,  averaging  8.2 
dwt.  over  a  stoping  width  of  77  in. 
Working  costs  were  exceptionally  low 
for  the  Rand,  the  22/2  per  ton  cover- 


ing the  mine,  head-office  expenses,  gold 
realization  charges  and  exchange,  these 
three  items  accounting  for  a  total  of 
£103,694. 

The  chairman  of  the  Burma  Corpora- 
tion, Sir  Trevredyn  R.  Wynne,  has  paid 
a  visit  to  the  company's  properties  and 
on  April  15  he  addressed  the  sharehold- 
ers on  the  subject.  The  company  has 
decided  for  the  present  to  confine  its 
lead  production  to  the  requirements  of 
the  Far  East,  though  it  is  seeking  an 
outlet  in  this  country.  With  this  ob- 
ject it  is  entering  into  an  arrangement 
with  the  Associated  Lead  Manufactur- 
ers. The  scheme  is  to  create  £500,000 
new  debentures  and  hand  over  £400,000 
debentures  plus  £100.000  in  cash.  As 
a  result  it  hopes  to  secure  control  of 
60  per  cent  of  the  selling  business  at 
home.  F.  A.  Govett,  one  of  the  di- 
rectors, was  rather  opposed  to  the 
scheme,  but  later  agreed.  It  appears 
that  the  zinc  smelting  enterprise  which 
was  to  be  inaugurated  at  Jamshedpur, 
in  India,  has  come  to  a  standstill.  The 
reason  is  not  quite  clear,  but  it  is  said 
that  it  is  because  the  Indian  Govern- 
ment, which  was  to  provide  one-third 
of  the  capital,  is  not  now  doing  so. 
The  other  two-thirds  were  to  be  found 
by  the  Burma  Corporation  and  Tata  & 
Company,  of  Bombay. 
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AUSTRALIA 
New  South  Wales 
Broken  Hill's  Decline  Explained 
Broken  Hill — Giving  evidence  before 
the  parliamentary  select  committee 
v/hich  is  inquiring  into  the  decline  of 
mining,  C.  J.  Emery,  manager  of  the 
British  Broken  Hill  Proprietary  Co., 
and  president  of  the  Mining  Managers' 
Association,  said  that  the  decline  in  the 
industry  in  Broken  Hill  was  due  to 
increased  cost  of  production.  Before 
the  war  Broken  Hill  produced  an  aver- 
age of  300,000  tons  of  concentrates  a 
year.  The  price  of  lead  vi^ould  have 
to  be  £6-9-0  per  ton  more  now  than  in 
1915  to  counteract  the  increased  smelt- 
ing charges  alone.  That  one  item  meant 
over  £1,000,000  to  the  industry.  The 
increase  in  the  cost  of  coal  equaled 
£.50,000  a  year,  and  the  increase  in 
freight  £34,000.  In  1914  they  paid  16/6 
for  100  super,  feet  of  timber;  today 
timber  cost  50  -  per  100  super,  feet, 
increased  cost  of  production  was  not 
altogether  due  to  the  higher  wages,  but 
to  many  other  factors.  Another  factor 
which  militated  against  lead  mining 
was  the  absence  of  a  market.  Prior 
to  the  war  Europe  had  taken  from 
600,000  to  700.000  tons  of  lead;  today 
Europe  is  taking  only  160,000  tons.  If 
lead  were  being  produced  in  Broken 
Hill  they  would  have  difficulty  in  dis- 
posing of  it.  The  increase  in  freights 
was  also  a  big  tax  on  the  industry.  The 
decline  in  mining  in  Broken  Hill  was 
due  to  the  greatly  increased  cost  of  pro- 
duction. 

Mr.  Emery  also  said  that  95  per  cent 
of  the  production  in  Australia  had  to 
be  sold  in  Europe.  Broken  Hill  should 
produce  lead  as  cheaply  as  any  other 
place  in  the  world.  Generally  there 
was  no  complaining  against  the  effi- 
ciency of  the  labor  at  Broken  Hill. 
The  witness  thought  the  position  would 
gradually  adjust  itself,  but  there  would 
be  a  period  during  which  they  would 
have  a  bad  time.  There  was  a  possi- 
bility of  a  new  process  coming  along  to 
cheapen  smelting  costs,  and  even  to 
eliminate  smelting.  Under  the  exist- 
ing conditions  the  lowest  price  at  which 
lead  could  be  profitably  produced  was 
£25  per  ton.  The  mines  at  present 
working  must  be  working  at  a  loss.  The 
(■••mpanlos  had  been  making  inquiries 
over»ca»  for  a  market  for  their  con- 
centrateH.  If  a  market  could  be  founfl 
there  would  be  no  doubt  about  the 
Federal  Government  giving  permission 
for  it  to  be  Kent  away.  Germuiiy, 
France,  and  Great  Britain  must  have 
ha<l  enormou.M  nccumulations  of  le.'id 
during  the  war  that  was  not  being  put 
on  the  market.  There  waM  an  much 
ore  in  Hight  at  Brnken  Mill  today  «h 
there  had  been  at  any  prTioil  In  the  his 
tory  of  the  field.  There  wmh  it.OOO.OOO 
ton»  of  (ire  in  night  in  the  Mroken  Mill 
Minen. 

MIKM  A 

Nnmtu — I.iad  prmlurtion  for  .March 
was  ;{,7H.'<  tiin-i  groHi;  refined  lead  pro- 
duction, .1,020  tonit,  and  refined  Hilver 
about  245,902  oz. 


CANADA 

British  Columbia 

Gold    Reported    Discovered    Between 

Spences  Bridge  and  Ashcroft 

Xrail — Ore  shipments  received  at  the 

Consolidated    smelter    the    week    ended 

April   21   totaled   9,977   tons,   of   which 

137   came   from   the    Bluebell   at   Rion- 

del  and  the  rest  from  company  mines. 

Spences  Bridge — Gold  has  been  dis- 
covered on  the  old  Yale  Cariboo  road 
between  Spences  Bridge  and  Ashcroft. 
The  find  is  credited  to  the  EUingsen 
Brothers,  of  Ashcroft,  who  are  said  to 
have  taken  a  number  of  nuggets  from 
their  claims.  The  section  already  is 
extensively  staked,  and  the  original  lo- 
cators are  proceeding  with  develop- 
ment. 

Penticton — Three  workable  seams  of 
first-class  blacksmith  and  steam  coal 
are  reported  as  having  been  developed 
recently  at  the  White  Lake  coal  mine, 
near  here.  There  are  two  shifts  on 
development.  Tipples  are  to  be  in- 
stalled soon. 

Kaslo — A  car  of  silver-lead  ore  pro- 
duced by  lessees  at  Whitewater  mine, 
seventeen  miles  from  Kaslo,  and  shipped 
to  the  Bunker  Hill  smelter  at  Kellogg, 
Idaho,  represents  the  only  production 
and  shipment  of  ore  from  this  section 
so  far  this  year,  with  the  exception  of 
the  Bluebell  concentrates. 

Silverton  —  The  annual  meeting  of 
shareholders  of  the  Standard  Silver- 
Lead  Mining  Co.  was  scheduled  to  be 
held  the  last  week  in  Spokane.  The 
annual  report  was  expected  to  show  the 
company  in  a  strong  position  finan- 
cially, notwithstanding  the  fact  that 
operations  during  the  past  year  have 
been  confined  almost  entirely  to  work  by 
lessees. 

Rossland — Douglas  Lay,  who  was 
connected  with  operations  at  the  Le  Roi 
2  about  two  years  ago,  has  arrived  here 
after  an  extended  sojourn  in  England, 
and  will  be  in  charge'  of  Le  Roi  2 
operations,  which  are  expected  to  be 
resumed  soon.  • 

Cranbrook — At  a  meeting  of  direc- 
tors of  the  Wild  Horse  Creek  Placer 
Gold  Mining  Co.,  held  here  about  April 
15,  plans  for  the  season's  operations 
were  discussed  and  arrangements  made 
for  beginning  active  work.  The  com- 
pany has  about  $40,000  invested  in  the 
project. 

NelHon — A.  G.  Langley,  government 
mining  engineer  for  <lislrict  n,  has  been 
giving  a  series  of  lectures  throughout 
East  and  West  Kootenay  recently,  deal- 
ing with  minerals  and  ore  occurrences, 
and  rlesigned  to  be  of  special  benefit  to 
prospectors  and  mining  men. 

Ontario 
More  I'.iwer  for  Kirkliind  I.nkt — Oper- 
:i('>rM  at  Coltall  More  OpliniiHlic 
Kirkland  Lake  is  now  receiving  a 
full  supply  of  power,  and  to  keep  up 
with  the  growing  detiinnds  of  this  camp 
thi-  Northern  Ontiirio  Power  Co.  has 
doubled  the  capacity  of  its  Hubstation 
and  will  now  be  able  to  supply  4.500  hp. 


as  against  a  former  capacity  of  2  000 
hp.  This  district  is  daily  developing 
in  importance,  and  is  easily  the  second 
gold  camp  of  Canada,  and  stands  high 
among  those  on  the  continent.  At  least 
two  new  mills  will  be  put  into  opera- 
tion this  year;  the  Teck  Hughes  mill 
is  being  enlarged  and  the  Tough  Oakes 
mill  will  be  restarted. 

H.  H.  Johnston  has  made  an  optimis- 
tic report  on  the  Tough  Oakes,  Bum- 
side,  and  Sylvanite,  which  will  be 
worked  as  one  property.  It  is  under- 
stood that  the  financing  for  this  amal- 
gamation has  been  arranged  in  Eng- 
land and  that  the  work  of  reopening 
the  properties  will  be  started  soon. 

The  Teck  Hughes  reorganization, 
which  was  necessitated  when  the  bond 
issue  of  $500,000  fell  due  last  October, 
is  well  under  way  and  will  be  com- 
pleted within  a  month.  The  property 
is  shaping  up  excellently,  and  is  mak- 
ing good  profits  on  operations.  The 
Kirkland  Gold  is  progressing  well,  and 
purposes  doing  some  diamond  drilling 
from  the  900-ft.  level  to  determine  the 
geology  at  depth.  The  Wright  Har- 
graves  mill  is  ready  to  start,  and  is 
rated  at  a  capacity  of  150  tons  a  day. 
This  property  is  considered  by  many 
engineers  to  be  the  most  important  in 
the  camp.  The  Lake  Shore  mine  has 
ordered  the  necessary  machinery  to  in- 
crease its  mill  capacity  from  60  to  100 
tons  a  day. 

Porcupine — In  Poixupine  all  signs 
point  to  this  being  the  most  important 
year  in  the  camp's  history.  The  Hol- 
linger  is  practically  up  to  capacity,  and 
is  treating  3,300  tons  a  day.  The  com- 
pany has  given  a  contract  to  build  150 
four-room  cottages.  The  Dome  is  treat- 
ing 1.000  tons  a  day,  and.  with  its  low 
costs,  is  making  a  good  profit.  The 
mill  capacity  is  approximately  1,500 
tons  a  day,  but  some  changes  are  nec- 
essary to  give  a  good  extraction  with 
this  tonnage.  The  price  of  the  stock 
has  doubled  within  the  last  couple  of 
months.  The  Mclntyre  is  treating  600 
tons  a  day,  and  the  North  Crovirn  mill, 
with  a  capacity  of  120  tons  a  day,  will 
reopen  soon. 

Cobalt — With  silver  around  60c.  and 
the  belief  that  the  market  for  silver 
has  seen  its  worst  and  is  now  on  the 
up-grade,  the  feeling  in  Cobalt  is  some- 
what better.  There  is  no  immediate 
prospect  of  any  of  the  closed  proper- 
ties reopening,  with  the  exception  of 
Ihe  Mining  Corporation,  but  it  now 
looks  as  if  11(1  others  would  close. 

The  Mining  Corporation  is  making 
changes  in  its  mill  to  bring  the  capac- 
ity up  to  .'100  tons  a  day,  and  may  re- 
open within  the  next  two  months.  The 
Ciiniiigas,  after  passing  the  dividend 
due  l'"el).  1,  has  declared  ji  dividend  of 
2 J  |)er  cent,  payable  May  2  to  share- 
holders i)f  ri'cord  April   22. 

Tiimnto — In  view  of  llu'  depressed 
condition  of  the  mining  industry  and 
(lie  strong  opposition  I'ncountered.  the 
Ontario  government  has  withdrawn  the 
(•laUHes  in  the  mining  bill  now  hi'fore 
thi-  Li'gisliiture  proviiling  for  an  in- 
(  reaxe  in  niiniiii;  taxation. 
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MEXICO 

Sonora 
I'hflps  Dudge  Continuing  Work  on  Ad- 
dition  to  Nacozari    Mill 

Nacozari  —  Though  production  has 
been  stopped  in  the  Nacozari  mill  of  the 
Moctezuma  Copper  Co.,  construction  is 
being  continued  on  a  large  addition  to 
the  mill.  A  new  Diesel  unit  of  large 
size  has  been  installed  at  the  power 
house.  Much  development  work  is  be- 
ing pushed  at  the  company's  mines,  at 
Pilares.  About  600  men  have  been 
retained. 

Sahuaripa — The  Mexican  Exploration 
Co.  is  reported  to  have  purchased  the 
Herrero  mine,  in  the  Sahuaripa  district, 
from  Mrs.  Fannie  Brent,  widow  of 
James  Brent. 

ARIZONA 

Boom  in  Katherine  District,  Mohave 

County,   Drawing   Many 

Pearce  —  A  section  of  the  Common- 
wealth mill  at  Pearce  is  to  be  started 
June  1,  for  handling  gold-silver  ores 
heretofore  shipped  to  Douglas. 

Bisbee — About  1,000  men  have  been 
retained,  principally  on  development 
work,  by  the  Copper  Queen  and  half  that 
number  by  Calumet  &  Arizona.  They 
are  drawing  wages  5  to  10  per  cent 
above  the  base  scale.  A  large  number 
of  the  men  dropped  remain  in  the  camp, 
favored  by  rent  reductions  and  other 
concessions. 

Calumet  &  Arizona  has  dismantled 
the  electric  hoist  at  the  Hoatson  shaft 
for  transfer  to  the  Cole  No.  3  shaft,  in 
the  Night  Hawk-Boi'as  section,  where 
new  ground  is  to  be  explored.  The 
Night  Hawk  lease  has  been  extended  to 
cover  the  period  of  shutdown. 

Kingman — The  present  boom  in  the 
Katherine  section,  northeast  of  King- 
man, is  to  be  compared  with  that  known 
in  the  Oatman  district  years  ago,  though 
this  does  not  mean  that  there  is  equal 
justification  for  it.  Local  hotels  are 
unable  to  house  the  inish,  and  many  who 
have  brought  their  blankets  find  the 
railroad  platfonns  nightly  resting 
places.  The  new  tovsm  of  Katherine 
near  the  Colorado  River  is  growing 
rapidly,  with  $75,000  already  received 
from  the  sale  of  lots.  Numerous  auto- 
mobiles leave  Kingman  daily. 

The  hills  and  plains  around  the  Kath- 
erine have  been  located  without  a  break 
for  miles,  and  locators  are  now  cross- 
ing the  river,  to  stake  claims  on  the 
Nevada  side.  Sinking  has  been  started 
on  a  200-ft.  contract  on  the  Katherine 
Extension. 

The  rich  ore  in  the  Katherine  was 
found  in  north  workings  of  compar- 
atively recent  development,  most  of  the 
early  work  having  been  done  toward  the 
south.  Development  is  being  prosecuted 
on   three  levels. 

At  Oatman,  United  Eastern  will 
sink  an  800-ft.  shaft  west  of  the  Red 
Cloud  and  will  make  thorough  explor- 
ation of  that  end  of  the  property.  The 
Red  Cloud  is  owned  by  the  Tom  Reed 
and  has  a  350-ft.  shaft  in  which  good 
ore  is  said  to  have  been  developed. 


NEW  MEXICO  UTAH 

(Jreat     Eagle     Fluorspar     Mill     Starts  Montana  -  Bingham     Shipping     Fluxing 
Grinding — Development   To  Con-  Ore  to   Garfield — New  Orebody 

tinue  at  85  Mine  Found  in  Idaho-Utah 


Lordsburg — The  new  mill  of  the 
Great  Eagle  Fluorspar  Co.  has  started 
grinding.  At  present  the  capacity  is 
fifty  tons  daily  of  100-mesh  product. 
Work  upon  the  jigs  and  tables  will  be 
completed  soon,  when  operations  will 
be  continuous.  This  is  the  only  fluor- 
spar grinding  plant  west  of  the  Mis- 
sissippi River.  The  entire  product  is 
being  marketed  by  W.  J.  Prowell,  of 
Philadelphia.     Alford  Roos  is  manager. 

The  closing  of  the  C.  &  A.  smelter 
and  the  curtailment  of  mining  opera- 
tions at  Warren,  Ariz.,  will  have  no 
effect  upon  the  company's  plans  for  de- 
veloping its  85  Mine,  at  Valedon,  N.  M. 
Development  woi-k  will  continue  here  as 
originally  outlined.  Drifting  on  the 
vein  on  the  1,050  level  continues  in  high- 
grade  copper  sulphides. 

The  pumps  in  the  Tyrone  propei'ty  of 
the  Phelps  Dodge  Corporation  will  not 
be  pulled,  as  was  reported. 

Hachita — A  new  160-cu.ft.  air  com- 
pressor and  drills  has  been  installed  in 
the  American  mine. 

COLORADO 

Gilpin-Eureka    Company    To    Deepen 

Shaft.  Move  Mill  and  Add  to 

Equipment 

Central  City — After  a  conference  of 
stockholders  of  the  Gilpin-Eureka  Min- 
ing Co.  who  recently  visited  this  camp, 
Manager  Athanson  announced  that  the 
company  had  decided  to  deepen  the 
shaft  350  ft.  below  the  700  level,  work 
to  start  May  1.  The  company  will  move 
the  present  stamp  mill  to  Eureka  Gulch, 
increase  the  number  of  stamps  to  forty, 
and  send  the  ore  from  the  mine  over  an 
aerial  tramway  to  the  mill.  Two  elec- 
tric pumps  have  been  ordered,  one  to  be 
stationed  at  the  700  level,  and  the  other 
at  300.  Sinking  is  expected  to  be  com- 
pleted within  about  four  months. 

Ophir  Loop — The  San  Bernardo  prop- 
erty is  being  operated  at  full  capacity 
by  the  Valley  View  Leasing  &  Mining 
Co.  The  mill  is  turning  out  about  three 
cars  of  concentrate  per  month. 

Telluride  —  The  Liberty  Bell  Gold 
Mining  Co.  is  dismantling  its  mine 
plant,  and  the  surface  machinery  and 
other  equipment  is  being  shipped  to 
Telluride.  This  action  marks  the  pass- 
ing of  one  of  the  best-known  mines  of 
the  Telluride  district,  and  an  organi- 
zation that  has  been  noteworthy  for  its 
successful  exploitation  of  low-grade 
ore  under  difficult  conditions. 

At  the  annual  meeting  of  the  stock- 
holders of  the  Colorado-Superior  Min- 
ing Co.  the  following  officers  and  direc- 
tors were  elected:  Bulkeley  Wells,  presi- 
dent; O.  J.  Larson,  vice-president;  A. 
Reeves,  Jr.,  secretary;  A.  D.  Snodgrass, 
assistant  secretary;  Ed.  Hendrickson, 
treasurer;  H.  G.  Palsgi-ove,  manager; 
Isaac  Partanen,  superintendent;  E.  B. 
Adams,  and  Harry  Johnson.  The  com- 
pany owns  and  operates  the  Black  Bear 
property. 


Oakley  (In  Idaho) — An  orebody  is 
reported  at  the  Idaho-Utah  adjoining 
the  Vipont  properties,  both  in  northern 
Utah  near  the  Idaho  line.  The  Vipont 
has  been  operating  a  300- ton  mill  and 
shipping  concentrates  running  well  in 
silver  regularly  to  Oakley,  the  nearest 
shipping  point,  twenty  miles  away.  The 
orebody  reported  at  the  Idaho-Utah 
is  1,000  ft.  below  the  surface,  and  about 
300  ft.  from  the  orebody  at  the  Vipont, 
although  at  a  lower  horizon. 

Bingham — The  Montana-Bingham  is 
employing  forty  men  and  shipping  two 
cars  of  fluxing  ore  daily.  The  ore  car- 
ries much  pyrite  and  is  being  used  at 
Garfield  since  the  Utah  Copper  Co.  shut 
down.  The  latter  had  been  supplying 
concentrates  running  high  in  iron.  De- 
velopment work  is  also  being  done. 

Following  the  closing  down  of  the 
Utah  Copper  Co.,  the  train  service  to 
Bingham  over  the  Denver  &  Rio  Grande 
has  been  limited  to  one  train  daily,  a 
morning  train  from  Salt  Lake  City,  per- 
mission having  been  granted  the  rail- 
road by  the  Public  Utilities  Commission 
to  take  off  the  afternoon  train.  Bing- 
ham citizens  are  petitioning  to  have 
the  afteraoon  train  put  on  again,  under 
the  plea  that  the  absence  of  an  after- 
noon mail  is  prejudicial  to  business. 

IDAHO 

Bonner  County  Mining  Association 
Holds  First  Meeting 

Sandpoint — The  first  annual  meeting 
of  the  recently  organized  Bonner 
County  Mining  Association  was  held  at 
Sandpoint,  April  20,  the  following  of- 
ficers being  elected:  G.  D.  McLaclilan, 
Armstead  mine,  Talache,  president;  W. 
M.  Hollembaek,  Sandpoint,  secretary; 
M.  B.  Dunkle,  Sandpoint,  treasurer. 
Vice-presidents  elected  were:  Robert 
Rennie,  Lakeview  section;  E.  D.  Sap- 
pington,  for  the  Newport-Priest  River 
section;  H.  L.  Thomas,  for  the  Sand- 
point section,  and  James  Campbell,  for 
the  Hope-Trestle  Creek-Grouse  section. 
Addresses  were  delivered  by  Dean 
Francis  A.  Thomson,  of  the  mining  de- 
partment of  Idaho  State  University,  by 
Stewart  A.  Campbell,  state  mining  in- 
spector, and  by  L.  K.  Armstrong,  of 
Spokane.  The  association  covers  a  ter- 
ritory having  about  thirty  or  forty-five 
properties  in  various  stages  of  develop- 
ment. 

MONTANA 

Rumored  Anaconda  May  Reopen  One  or 

Two  Siher  Mines 

Butte — Anaconda  is  said  to  be  con- 
sidering the  feasibility  of  reopening 
one  or  two  of  its  silver  mines,  princi- 
pally the  Nettie  property.  The  Nettie 
ore  also  carries  considerable  lead.  The 
ore  would  probably  be  shipped  to  the 
Tooele  plant  of  the  International  com- 
pany in  Utah,  which  Anaconda  controls, 
for  "treatment,  as  at  this  plant  there  are 
facilities  for  caring  for  lead.  The 
corporation  has  set  into  motion  a  rotat- 
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ing  system  of  employment  so  that  the 
greatest  possible  number  of  persons 
may  be  afforded  what  relief  is  possible 
from  the  employment  at  hand. 

CALIFORNIA 
New  Western  Pacific  Rate  to  Utah 
Smelters  and  McGill  Allowed 
San  Francisco — The  Western  Pacific 
R.R.  has  been  allowed  by  the  I.  C.  C. 
to  put  into  effect  its  new  rate  of  $6.50 
per  ton  from  Utah  smelters  and  $7.60 
from  McGill,  Nev.,  to  Oakland,  Cal., 
on  copper  bar,  cakes,  pigs  and  ingots, 
and  slabs.  The  new  rate  became  effec- 
tive April  29.  The  old  rate  was  $22  to 
far  Eastern  points  and  $21.20  to  Balti- 
more. Ocean  freight  rates  from  Oak- 
land, Cal.,  via  Panama,  are  now  such 
that  combined  with  the  new  railroad 
rate  a  substantial  saving  upon  copper 
bullion  shipments  from  McGill  and 
Garfield  to  Atlantic  seaboard  refiner- 
ies can  be  made. 

Gra.ss  Valley — Power  transformers  at 
the  Allison  Ranch  mine  recently  burned 
out,  and  only  prompt  work  prevented 
the  extensive  flooding  of  the  mine. 
Transformers  formerly  in  use  at  the 
Champion  mine  were  quickly  secured 
and  installed,  enabling  the  main  sta- 
tion pumps  to  be  operated.  A  ten- 
stamp  mill  is  to  be  installed  soon  by 
the  Kate  Hardy  mine  which  is  situated 
near  Forest. 

NEVAD.\ 

.Strike  Situation  at  Tonopah  and  Divide 

Unchanged — Standard  Metals 

Mill   Completed 

lieno — The  improved  concentrator  of 
the  Standard  Metals,  in  the  Peavine  dis- 
trict, has  been  completed  and  is  oper- 
ating successfully,  treating  thirty  tons 
daily.  Practically  all  ore  is  coming 
from  the  new  vein  on  the  300  level. 
Many  properties  are  operating,  or  pre- 
paring to  resume  soon.  Developments 
are  said  U)  be  encouraging. 

Tonopah — No  progress  has  been  made 
toward  .settling  the  strike  against  com- 
panies which  reduced  wages  7.5c.  per 
day  on  April   16. 

The  Tonopah  "76"  company  has  an- 
nounced that  plans  for  financing  fur- 
ther work  in  its  ground  have  been  com- 
pleted and  that  work  will  soon  be  re- 
sumed by  the  West  End,  this  work  to 
be  done  from  the  800  level  of  the  Ohio 
hhaft. 

Divide — Many  small  companies  arc 
(.pcrating  in  this  district,  cither  paying 
the  old  scale  of  wages  or  working  by 
contract.  The  principal  companies 
which  are  supporting  the  wage  reduc- 
tion, and  which  iin-  ntit  working 
at  present,  arc  th<'  Ttinopnh-Diviflf, 
Hrougher  Divide,  Hi'jrhir,  and  Giant. 
The  Kernick  is  making  irnnrl  [irogress 
in  the  north  anil  southwcit  croMMcuts 
from  the  DOO  level  of  the  K<Tnick  nhaft. 
Karh  croMcut  has  reached  n  total 
length  of  about  fifiO  ft.  No  particular 
changes  of  imporlatwe  have  been  re- 
ported,  although  narrow  stringerH  in 
breccia  carrying  smnll  vnlues  have  ln.en 
cut. 


WASHINGTON 

Northwestern   Iron    &    Steel    Co.   To 

Develop   Claims  Near   Lead 

Point 

Tacoma — The  Tacoma  smelter  of  the 
American  Smelting  &  Refining  Co.  has 
had  a  new  wage  scale  in  effect  since 
April  1,  providing  for  a  40c.  reduction 
per  shift  from  the  former  scale,  mak- 
ing the  minimum  wage  $3.20  per  day, 
and  affecting  over  750  employees. 

Keller — The  plans  of  the  Iron  Creek 
Mining  Co.,  developing  the  Iron  Creek 
mine,  twelve  and  one-half  miles  from 
Keller,  provide  for  installing  a  small 
cyanide  plant  soon,  to  cost  about  $3,000. 
The  property  already  has  a  mill,  and 
the  addition  of  a  cyanide  plant  will  ef- 
fect a  better  saving,  it  is  believed.  A 
small  crew  has  been  employed  on  the 
property  during  the  winter. 

Lead  Point — The  Northwestern  Iron 
&  Steel  Co.,  holding  a  group  of  iron 
claims  near  Lead  Point,  is  preparing 
to  develop  the  property.  Lessees  work- 
ing the  Lead  Trust  mine  have  a  quan- 
tity of  ore  ready  for  shipping  as  soon 
as  market  conditions  are  more  favor- 
able. A  recent  promising  development 
in  the  camp  is  the  Silver  Cloud  prop- 
erty, owTied  by  Aserford  &  Hai4;man, 
grubstake  prospectors,  who  have  shown 
up  a  strong  6-ft.  vein,  with  values  as 
high  as  22.2  oz.  silver  and  27  per  cent 
lead. 

Spokane — Permission  has  been  given 
the  Great  Northern  Ry.  to  reduce  the 
daily  train  service  from  this  point  to 
the  Boundary  section,  in  British  Colum- 
bia, and  to  Republic,  to  three  trains 
per  week.  This  is  on  what  is  known 
as  the  Marcus  division,  which  formerly 
handled  a  large  freight  and  passenger 
business  because  of  mining  activity  in 
southern  British  Columbia  and  north- 
ern Washington. 

Chewclah — An  eight-mile  stretch  of 
trunk  highway  between  here  and  Valley 
is  bein^  macadamized  with  a  crushed 
quartzite  assaying  $2  per  ton  silver 
and  a  trace  of  gold.  The  value  of  min- 
eral used  in  this  section  of  roadway  is 
about  $15,000. 

Wenatchce — An  application  has  been 
filed  with  the  Federal  Power  Commis- 
sion for  two  small  power  installations 
on  tributaries  of  Phelps  Creek,  in 
Chelan  County,  Wash.  Each  plant  will 
consist  of  a  low  diversion  dam  and 
short  length  of  pressure-pipe  line  to 
a  small  power  plant  of  about  100  hp., 
to  be  located  at  the  mouth  of  two  mines 
of  the  applicant  company,  proposed  by 
the  Royal  Development  Co.,  James 
N'aughlen,  president,  Wenatchee,  Wash. 

(trpuhllr — About  twenty  men  are  at 
preM'iil  eriiphiyeil  in  mining  in  this 
<'amp. 

OKE(;ON 

Kojirlng    (■imiel    Meiiig    l<e(>pene<l — (Jold 

Itidge    (tiivH   Small    Mill 

(;»ld  ffill— Mark  A.  Appj.gnte,  A.  .1. 
ArinHlrong.  and  K.  W.  Moore,  of  Mc<l 
ford,  Ore.,  are  repening  thi-  Kmiring 
Gimlet  gold  quartz  mine  under  lease. 
This  has  been  down  since  l!>00.     A  new 


shaft  will  be  sunk  on  the  vein  and  a 
new  level  opened  below  the  old  work- 
ings, which  are  approximately  100  ft. 
deep. 

The  recently  incorporated  Gold  Ridge 
Mining  Co.,  of  Medford,  has  purchased 
the  electric-driven  ten-stamp  mill  and 
equipment  at  the  Bill  Nye  mine,  and 
is  re-erecting  it  at  the  Gold  Ridge.  De- 
velopment is  being  pushed. 

Work  on  the  Millionaire  group,  two 
miles  east  of  the  Roaring  Gimlet  and 
Gold  Ridge  groups,  has  been  resumed 
under  the  management  of  the  owner, 
C.    A.    Knight,   of   Central    Point,    Ore. 

MICHIGAN 

Gogebic  Range 

Townsite  Mine  Working  Five  Days  Per 

Week   Instead   of   Three — Stocking 

Space  Filled  at  Several  Properties 

Ironwood — Steamers  have  come  up  to 
the  head  of  the  Lakes,  but  as  yet  the 
mines  have  received  no  orders  to  send 
ore  to  the  docks,  where  the  boats  are 
waiting. 

The  Steel  &  Tube  Co.  of  America 
closed  the  Newport  and  Anvil-Palms 
mines  indefinitely  on  May  4,  affecting 
about   1,000   men. 

Several  mines  will  have  to  start  ship- 
ping soon  or  else  shut  down,  as  their 
stockpile  grounds  are  filled.  They  were 
left  with  considerable  ore  in  stock  last 
fall,  and  the  winter's  hoist,  although 
smaller  than  usual,  has  filled  the  rest 
of  the  space. 

The  crosscut  on  the  24th  level  of  "H" 
shaft  of  the  Pabst  mine  has  gone  into 
rock  after  passing  through  100  ft.  of 
ore. 

MINNESOTA 

Mesabi  Range 

Hill    Annex   Shipping   from    Pit^ — Oliver 

Iron   .Mining  Co.'s  Screening  Plant 
a(  Coleraine  Started 

Marble  —  The  Hill-Annex  mine  has 
started  to  ship  from  its  open  pit.  This 
ore  is  of  the  direct-loading  class,  as  the 
washing  plant  has  not  yet  been  put  in 
operation. 

nibbing  —  The  Winston-Dear  Con- 
tracting Co.  is  building  coal  pockets  at 
the  Hoeing  pit  for  the  Mesaba  Cliffs 
Iron  Mining  Co.  This  will  permit  the 
unloading  of  two  trains  at  once. 

Coleraine — Work  has  begun  on  the 
construction  of  the  new  screening  plant 
of  the  Oliver  company. 

Mnhl  Two  steam  shovels  have  been 
started  loading  ore  in  the  open  pit  of 
the  Dean  mine.  The  resumption  at  this 
property  relieves  the  unemployment 
situation  to  some  extent.  The  mines 
and  open  pits  are  nol  opening  up  very 
rapidly  and  it  is  rumored  that  the 
.Shenango  pi(  will  not  reopen  this  sea- 
son. 

Two  llarlMirr«  The  hauling  of  ore  to 
I  he  docks  of  I  he  Duluth  &  Iron  Range 
railroad  is  in  progress.  Some  on-  has 
arrived  from  points  around  Ely  and 
Tower.  II  in  anticipated  that  regular 
shipmenls  will  arrive  each  week,  al 
though  these  will  he  light  for  siime 
time. 
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The  Market  Report 


Daily  Prices  of  Metals 


Ckjpper,  N.  T.. 

Tin 

Lead 

Zinc 

Apiil 

ESectralytlo 

99  Per  Cent 

straits 

N.  T. 

St.  L. 

St.  li. 

2S 

12.375 

.30.00 

31.75 

4.S0@4.70 

4.3S@4.50 

4.95@5.00 

12.37S 

.30.25 

32.00 

4.60@4.7S 

4.45@4.S5 

4.95 

30 

12.375 

30.50 

32.00 

4.60@4.80 

4.55 

4.95 

May  2 

12.375 

30.50 

31.75 

4.75 

4.55 

4.95 

3 

12.375 

30.25 

31.50 

4.75@4.85 

4  60 

4.95 

4 

12.375 

30.75 

32.00 

4.85 

4.65@4.75 

4  95 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered"  • 
12.62.ic.    for   the   week. 

The  above  quotations  are  our  appraisal  of  the  averag-e  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "deliv€Ted,"  which  means  that  the  seller  pays  the  freight  from 
the   refinery  to   the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes 
For  ingots  an  extra  of  O.OSc.  per  lb  is  charged  and  there  are  other  extras  for  other 
shapes.    Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

April 

Standard 

Spot              3  M 

lytic 

Spot 

3  U 

Spot 

3  M 

Spot 

3  X 

28 

701           70i 

72 

172 

174f 

211 

21i 

26i 

27 

29 

701 

69f 

72 

17U 

174 

211 

211 

26 

27 

30 

May  2 

701 

69  f 

7i+ 

1691 

mi 

2H 

iif 

2Sf 

27 

3 

7U 

69  J 

72 

168 

170i 

211 

211 

2Sf 

261 

4 

71i 

70i 

72 

1691 

172 

221 

221 

25i 

261 

The   above  table  gives  the   closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240   lb. 

Silver  and  Sterling  Exchange 


SterUng 
Excbanee 

Stiver 

May 

Sterling- 
Exchange 

SUver 

April 

New  York. 

Domestic 

Ori^D 

New  Yoi-ft, 
Porelera 
Orifui 

London 

New  York, 

Domestic 

Origin 

New  York, 
Foreign 
Origin 

London 

28 

29 
30 

394i 
394J 
395J 

99i 
99i 
99  i 

601 
601 
60i 

341 
341 
341 

2 

3 
4 

3961 

397 

397 

991 
99i 

99i 

61| 
61f 
611 

34i 
34i 
35 

New  York  quotations  are  as 
troy  ounce  of  bar  silver,  999  fii 
sterling  silver,  925  fine. 


reported    bv   Handy   &   Harman    and   are    in   cents   per 
e.      London   quotations  are   in   pence  per   troy  ounce  of 


Metal  Markets 

New  York,  May  4,  1921 
Lead  has  been  the  center  of  activity 
in  the  market  during  the  last  week, 
with  copper  and  zinc  practically 
neglected.  The  revival  of  general  busi- 
ness is  coming  slowly,  but  a  slight 
improvement  is  registered  every  week. 
When  the  reparations  question  is 
settled,  a  more  rapid  movement  is 
hoped  for.  A  small  reduction  is  re- 
ported in  trans-Pacific  freight  rates, 
$10  per  long  ton  now  being  quoted  from 
Hongkong  and  Kobe  to  Pacific  ports  of 
the  United  States. 

Copper 
Copper  appears  to  be  inherently   the 
weakest    of    the    common    metals,    and 


any  improvement  in  the  market  seems 
destined  to  be  followed  by  weakness. 
Practically  no  business  has  been  done 
during  the  last  week,  either  domestic 
or  foreign.  The  figure  generally 
quoted  is  12.75c.  delivered,  but  at  least 
two  interests  have  been  willing  to  sell 
at  he.  under  this.  Some  offers  have 
been  made  by  consumers  at  12,50c.,  but 
so  far  as  we  have  heard  these  have  been 
declined.  A  little  business  has  been 
done  through  the  Export  Association 
during  the  week,  Japanese  buying 
being  included  but  only  in  small  volume. 

Lead 

The    A.    S.    &    R.    Co.    advanced    its 

official  contract  price  of  lead  from  4.35 

to  4,50c.,  New  York  and  St.   Louis,  on 

Thursday,   April   28.     Immediately   the 


Monthly  .\verage  Price.s  for  April 
Copper: 

New   York   Electrolytic    12.438 

London  Standard   69.381 

London  Electrolytic   71.786 

Lead: 

New  York    4.356 

St.  Louis 4.272 

London    20.589 

Silver: 

New  York,  foreign 59.337 

New  York,  domestic   99,433 

London    34,250 

Sterling  Exchange 391.784 

Zinc: 

St.   Louis    4.747 

London    25,530 

Tin: 

99  per  cent   28.990 

Straits     30.404 

London    163.905 

Antimony   5.137 

Quicksilver 45.423 

Platinum     73.404 


outside  market  made  a  proportional 
advance,  which  continued  over  the 
week-end,  so  that  today  the  Smelting 
company  found  it  advisable  again  to 
increase  the  price  to  4.75c.  The 
strengthening  prices  have  been  accom- 
panied by  a  large  and  well-distributed 
demand  from  consumers.  Not  as  many 
orders  are  reported  as  in  some  pre- 
vious buying  movements  but  the  ton- 
nage is  large,  few  carload  lots  being 
included.  London  is  also  strong,  one 
reason  no  doubt  being  that  Spanish 
lead  has  been  going  to  the  United 
States  and  Germany  instead  of  to  Eng- 
land, while  the  demand  from  British 
consumers  has  increased. 

Zinc 

Although  inquiries  have  dropped  off 
considerably,  and  there  is  a  lull  in  buy- 
ing, the  market  has  eased  only  slightly. 
Small  tonnages  were  sold  at  5c.,  East 
St.  Louis,  early  in  the  week,  but  the 
bulk  of  trading  took  place  at  4.95c. 
Offerings  of  zinc  at  present  levels  are 
scant,  and  producers  in  general  are 
loath  to  disturb  prices  by  forcing  sales. 
A  slight  premium  is  asked  for  forward 
delivery. 

Tin 

There  is  i  belief  that  30c.  tin  has 
been  definitely  passed.  At  any  rate, 
supplies  are  scant  and  sellers  are  not 
generally  anxious  for  business.  The 
British  coal  strike  has  closed  down 
most  of  the  tin  smelters,  and  stocks 
are  being  husbanded.  Today,  the  de- 
mand from  consumers  was  particularly 
insistent  hero  in  New  York,  and  found 
the  market  practically  denuded  of  sup- 
plies.    London  metal  brokers  are  taking 
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advantage  of  the  American  demand  for 
99  per  cent  grade  and  are  charging  £2 
premium  in  addition  to  shipping  some 
of  the  metal  in  28-lb.  pigs,  which  must 
be  incased  for  shipment,  thus  incurring 
a  further  extra  charge.  Tin  for  for- 
wai-d  delivery  is  quoted  at  the  same 
prices  as  for  spot,  and  down  to  |e. 
below. 

Arrivals  of  tin,  in  long  tons:  Total 
for  April,  755,  less  exports  200,  or  555 
net.  May  1st,  China,  5;  Straits,  5; 
2d,  London,  100;  Straits,  325. 

Gold 

Gold  in  London:  April  28th,  104«. 
3d.;  29th,  104s.  Id.;  May  2d,  103s.  8(1.; 
3d,  103s.  8d.;  4th,  103s.  3d. 


Foreign  Exchange 

Sterling  reached  the  highest  point 
since  last  summer.  Francs  and  marks 
varied  with  the  status  of  the  repara- 
tion question.  Considerable  specula- 
tion has  been  evident.  South  American 
exchanges  reached  new  lows,  owing  to 
adverse  credit  conditions.  On  Tuesday, 
May  3,  francs  were  7.9225c.;  lire, 
4.835c.;  and  marks,  1.53c.  New  York 
funds  in  Montreal,  Hi  per  cent  pre- 
mium. 

Silver 

The  market  was  steady  the  last  week, 
with  an  advance  in  London  from  34S 
to  35d.  on  Indian  bazaars'  buying.  The 
New  York  price  followed  London,  and 
with  improvement  in  sterling  exchange 
rose  from  60S  to  612c.  Volume  of 
business,  however,  has  been  only  mod- 
erate, owing  to  scarcity  of  offerings. 
China  demand  has  been  lacking,  and 
only  small  shipments  from  San  Fran- 
cisco were  made  in  last  week's  steamer. 
Domestic  demand  dull. 

.Mexican  Dollars  —  April  28,  46 J; 
29th,  46 J;  .30th,  46S;  May  2,  47;  3d, 
47;  4th.  47. 

Other  Metals 

(.^uoi.-iiir.riH  cover  lar^^e  wholeflale  Iota  unless 
othtrwlse  specified 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market,  22@23c. 
per  lb.;  22Jc.  for  imports,  duty  paid. 

Antimony  —  Chinese  and  Japanese 
brands,  5Jc.;  market  dull.  W.C.C.  brand, 
r>i(w6c.  per  lb.  Cookson's  "C"  grade, 
Bpot,  9i|c.  Chinese  needle  antimony, 
lump,  nominal  at  4Jc.  per  lb.  Stand- 
ard powdered  needle  antimony  f200 
meHh),  nominal  at  6(a/6ic.  per  lb. 

White  antimony  oxide.  Chinexc. 
(ruarantecd  99  per  cent  Sb,0.,  whole- 
sale lotii,  ni(a)7c. 

Hixmulh— »I.r,Ort(A*l.CO  per  lb.,  500 
b.  loU. 

f'admium — Nominal,  $1(8)11.10  per  lb., 
in  l,000-lb.  lotn.  Smnlli-r  quantities, 
$1.10(0-11.25  per  11). 

Cobalt— .Metal,  $4  per  lb.; 
oxide,  $3((<4.'i.]0  per  lb.  In  bbln 
phatc,  $1.35  per  lb.  in  bbl». 

Iridium     Nominal,  $2B0(B>$.'i00  pt-r  oz. 

'Mnlybdrnura  Mrlal  In  rod  or  wire 
form,  99  9  per  cent  pure,  932@l$40  per 
lb  .  aocordinif  to  gaife. 


black 
;   Hul- 


Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38(a)40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — $70(S)$80  per  troy  oz. 

Palladium— $65(a)$70  per  oz. 

Platinum— $72@$75  per  oz. 

Quicksilver — Nominally,  $46@$48  per 
75-lb.  flask.  San  Francisco  wires 
$48.50. 

'Rhodium— $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2(g)$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35(§)$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
Cr^O.  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  45(S)50c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton.  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  51J  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51J  per 
cent  iron,  $6.55. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore — 30c.  per  unit,  sea- 
port; chemical  ore  (MnO»)  $60  per 
gross  ton,  lump;  $70@$75  per  net  ton, 
powdered. 

Molybdenum  Ore — 85  per  cent  MoSi, 
55(a)60c.  per  lb.  of  contained  sulphide, 
New  York. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  62  per  cent 
TiO.,  li(2)2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOj,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lota  or  contracts. 

Tungsten  Ore — ^Scheelite  or  wolfram- 
ite, 60  per  cent  WOj  and  over,  per  unit 
of  WO,,  $3(S)$3.25,  f.o.b.  Atlantic  ports. 
Cranium  Ore  (Carnotitc) — Ore  con- 
taining li  per  cent  UiOi  and  5  per  cent 
V.O.  sells  for  $1.50  per  lb.  of  U.O.  and 
7.''jc.  per  lb.  of  V,0,;  ore  containing  2 
per  cent  U.O,  and  5  per  cent  V.O,  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
hi^rher  U.O,  and  V,0,  content  com- 
manils    proportionately    higher    prices. 

Vanadium  Ore — $1.50  per  lb.  of  V.O, 
(jruarunteed  minimum  of  18  per  cent 
V.O.),  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'/irkitc — Arcordinir  to  conditions,  $70 

(?i$90  per  ton,  enrlond  lots.     Pure  white 

fixide,  99   per  cent,   is   (juoled   nt   $1.15 

per  lb.   in  ton   lota. 


Zinc  and  Lead  Ore  Markets 
Joplin,  Mo..  April  30 — Zinc  blende, 
per  ton,  high,  $25.20;  basis  60  per  cent 
zinc,  premium  and  Prime  Western,  $25 
@$26..50;  fines  and  slimes,  $22.50(5) 
$20;  average  settling  price,  all  zinc 
ores,  $22.84.  Lead  high,  $.52.30;  basis 
80  per  cent  lead,  $55;  average  settling 
price,  all  lead  ores,  $48.55  per  ton. 

Shipments  for  the  week:  Blende, 
4,461 ;  lead,  808  tons.  Value,  all  ores  the 
week,  $141,130.  Shipments  for  four 
months:  Blende  95,188;  calamine,  50, 
lead,  18,228  tons.  Same  period  of  1920: 
Blende,  226,157,  calamine,  3,254;  lead, 
33,350  tons. 

Buyer  and  seller  could  not  agree  on 
a  basis  price  for  this  week  until  after 
noon  today,  when  a  few  sellers  agreed 
to  accept  $25  basis  offered.  Others 
sold  $26  basis,  and  some  sellers  are  still 
holding  for  $27.50  basis.  Lead  ore  was 
advanced  to  $55  basis  today,  and  four 
mines  are  to  resume  operat'ons  on  lead 
ore.  Three  heavy  producing  zinc  mines 
were  closed  down  last  night. 

Platteville,  Wis.,  April  30 — No  sales 
of  zinc  or  lead  ore  reported.  Shipments 
for  the  week:  Blende,  125  tons.  Ship- 
ments for  the  year:  Blende,  11,420; 
lead  ore,  550  tons.  Shipped  during  the 
week  to  separating  plants,  386  tons 
blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000(g) 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400(a)$l,000;  magnesia  and  com- 
pressed sheet  fibres,  $325(3)$500;  shingle 
stock,  $110(a)$150;  paper  stock,  $60(§) 
$75;  cement  stock,  $17.50(5)$30;  floats, 
$8.50(a)$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lake 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10(S)$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22@$26  in  bags 
carload  lots;  all  f.o.b.  South  Carolina 
points.  Foreign  barytes,  prime  white 
material,  $25  per  net  ton  f.o.b.  Atlantic 
seaports.  Western  grades  are  $24.50. 
Crude  quoted  $7  per  long  ton,  f.o.b. 
Cartersville,  Ga.  Small  lots  as  low  as  $5. 
Bauxite — Iligh-gra<le  French  bauxite, 
$8(??)$I0  per  Ion,  Atlantic  ports.  Amer- 
ican <iuolali(ins  the  same.  Consumers 
generidly  well  supplied.  Prices  vary 
according  to  grade.  Cinide,  unground, 
$16.51)  per  ton;  ground,  $22;  calcined, 
gniuiid  $35;  unground,  $45,  f.o.b.  plant. 
Chalk- English,  extra  light,  5(S)5Jc. 
Domestic  liglit,  44$Ti5c.;  heavy,  4(3)4ic. 
per  lb.,  all  f.o.b.  New  York. 

China  Cljiy  (Kaolin)- Crude,  $80' 
$10;  waHhiMJ,  $10(ri)$12;  powdered,  $16(5) 
$20;  bag.M  extra,  p<'r  not  ton,  f.o.b. 
mlnCH,  Georgia;  powdered  clay,  $16(3) 
$20,  f.o.b.  Virginia  points.  Domestic 
lump.  $10r(i)$2n;  powdered,  !|!25(g)$80; 
imported  lump,  $15(«i$25,  f.o.b.  Amcrl- 
run  ports;  powdered,  $35(g)$45,  f.o.b 
New    York. 

Kniery — 'I'lirkiHli  emery,  6@flic.  per 
lb.,  depeiiiliiig  upon  fineness.  Inferior 
irrndos,  .'IJc  f.o.li.  New  Knglwul  points. 


May  7,  1921 


Engineering    and    Mining    Journal 


809 


Feldspar— Crude,  $8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20@$25  per  ton,  f.o.b. 
Illinois  and  Kentucky  mines;  acid,  glass, 
and  enamel  grades,  $40@$55;  ground, 
suitable  for  acid,  chemical  or  enameling 
purposes,  $32@$35;  lump,  $15,  f.o.b. 
Lordsburg,  N.  M.  Ground  acid  grade, 
97  per  cent  CaF:,  $32,  New  Mexico, 
Canadian  price  generally  $18  (Cana- 
dian currency)  per  ton,  f.o.b.  mines. 
Market  is  improving  in  western  ground 
acid  grades  for  glass  and  enamel  manu- 
facture. 

Fuller's  Earth— 16  to  30  mesh,  $21; 
30  to  60  mesh,  $23;  60  to  100  mesh,  $19; 
100  plus  mesh,  $15,  f.o.b.  plants,  Penn- 
sylvania. California  grades,  $15@$25, 
f.o.b.  mines.  Imported,  English,  $24@ 
$27,  f.o.b.     Atlantic  ports. 

Graphite — Ceylon  lump,  first  quality, 
7i@8c.  per  lb.;  chip,  6@6Jc.;  dust,  4 
@4ic.  No.  1  flake,  7c.;  amorphous 
crude,  3c.@2Jc. 

Gypsum — Plaster  of  paris  in  carload 
lets  sells  for  $4.25  per  250-lb.  bbl., 
klongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 
Kaolin — See  China  Clay. 
Limestone — Crushed,  New  York  State 
shipping  points,  I  in.  size,  $1.40@$2 
per  net  ton;  IJ  in.,  $1.50@$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined — Crude,  $12@ 
$15  per  ton.  High-grade  caustic  cal- 
cined, lump  form,  $30@$40  per  ton. 
Plastic  calcined,  $56  in  barrels,  carload 
lots,  f.o.b.  California  points.  Atlantic 
seaboard,  $60. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50(5) 
f4;  No.  2,  $4.50@$6;  No.  1,  $5.50(5) 
$6.50.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90(g)$160  per  ton  (depending  upon 
quantity);  ground  roofing  mica,  $25@ 
$70,  all  f.o.b.   New  York. 

'Monazite  —  Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  triealcium  phos- 
phate, $12..50;  75  per  cent,  $11.50;  75@ 
74  per  cent,  $11;  70  per  cent,  $7.35;  68 
per  cent,  $6.85;  68(5)66  per  cent,  $6.60. 

'Foote  Mineral  Co.,  Philadelphia,  Pa. 


Pumice  Stone — Imported,  lump,  4@ 
60c.  per  lb.;  domestic  lump,  6c.; 
ground,  4@7c.,  all  f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  14c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
14c.;  Spanish  lump,  12(S)14c.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12  @  14c. 

Quartz — (Acid  tower)  fist  to  head, 
$10;  IJ  to  2  in.,  $14;  rice,  $17;  all  net 
ton,  f.o.b.  Baltimore;  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Silica  —  Glass  sand,  $2.25  per  ton; 
sand-blast  material,  $2.25,  both  f.o.b. 
Indiana  points.  Amorphous  or  decom- 
posed variety,  soft  silica,  250  to  500 
mesh,  $16@$30  per  ton.  Canister, 
crude,  $2.50  per  ton,  f.o.b.  Illinois  points. 
Molding  sand,  building  sand,  glass 
sand,  $2.25(5)$3,  f.o.b.  Pennsylvania 
points.  Market  reported  generally 
dull. 

Sulphur — $18  per  ton  for  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc — Paper  making,  $11(S)$20  per 
ton;  roofing  grades,  $8.50@$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10(5)$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars.  Imported, 
$35@$40;  Canadian,  $20(5)$40  per  ton. 

Mineral  Products 

Arsenic  —  White  arsenic,  8@9c.  per 
lb.   in  carload  lots. 

Sodium  Nitrate  — $2.75@$2.85  per 
cwt.  ex  vessel,  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $33(S)$35  per  ton. 
New  York. 

Potassium  Sulphate — Powder,  domes- 
tic, $1.75(5)$1.80  per  unit,  basis  90  per 
cent,  f.o.b.  New  York. 

Ferro  Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12(5)$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  16@17c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $85@$90,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $90@$95, 
c.i.f.  Atlantic  seaports.  Spiegeleisen, 
18@20  per  cent,  $32,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.50  per  lb.  of 
contained  metal,  f.o.b.  works. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $50@$55; 
.50  per  cent,  $80(S)$85;  75  per  cent, 
$145@$150. 

Ferrotungsten — Domestic,    70    to    80 


per  cent  W,  50(S)55c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
50c.,  duty  paid,  f.o.b.  Atlantic  ports. 

Ferro-uranium — 35  to  50  per  cent  U, 
$6  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadium — $5@$6  per  lb.  of  V 
contained,  according  to  analyses  and 
(luantity. 

Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  20l(5)203c.  per  lb.;  wire,  15c. 

Lead  Sheets — Full  lead  sheets,  7Jc.; 
cut  lead  sheets,  75c.  in  quantity,  mill 
lots. 

Nickel  Silver  —  33ic.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheet» 
185c.;  sheathing,  174c.;  rods,  I  to  3  in., 
155c.' 

Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,   10c.  per  lb. 

Refractories 
Bauxite  Brick — 56  per  cent  alumina 

$35@$50  per  ton,  f.o.b.  works. 

Chrome  Cement — 40(5)45  per  cent 
CrjOa,  $45(5)$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick— Straights,  $75  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $80;  splits,  soaps,  $90. 

Fire  Brick — First  quality,  9-in.  shapes, 
$40@$50  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $40 
(S)$50. 

Magnesite  Brick — 9-in.  straights,  $90 
(S)$95  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $100;  soaps  and  splits,  $110. 

Silica  Brick— 9-in.,  per  1,000:  $45@ 
$55  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,  May  3,  1921 

Booking  of  business  by  independent 
steel  producers  is  light,  but  there  is  a 
fair  tonnage  on  books  as  a  result  of 
orders  that  were  placed  recently  as  in- 
dependents were  withdrawing  their  ex- 
treme prices  in  favor  of  the  equalized 
prices  that  now  represent  the  market, 
and  there  is  an  operation  of  probably 
35  or  40  per  cent  by  independents.  The 
Steel  Corporation  is  receiving  consider- 
ably heavier  specifications  against  con- 
tracts than  formerly,  together  with  a 
moderate  amount  of  strictly  new  busi- 
ness, and  is  probably  operating  at  above 
40  per  cent  of  capacity. 

Pig  Iron — Demand  is  almost  entirely 
lacking,  and  lower  prices  are  expected. 
Bessemer  and  basic  are  quotable  nomi- 
nally at  $25  and  $23  respectively,  and 
foundry  is  offered  at  $24,  or  50c.  decline. 
W.  P.  Snyder  &  Co.  report  averages  in 
April  at  $25  for  bessemer  and  $22.50 
for  basic.  The  average  quotation  on 
foundry  iron  was  $24.81,  all  quotations 
being  Valley,  with  $1.96  freight  to  Pitts- 
burgh. 

Coke 
Connellsville— Furnace,   $3.50((?$4.25; 
foundry,  $4.50@$5..'-.0. 
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Company  Reports 


Miami  Copper  Net  Earnings  $2,888,479  Utah  Copper  Operating  Income  Decreased 


A  report  of  operations  of  the  Miami  Copper  Co.  for  1920 
states  that  dividends  totaling  $1,494,228  were  paid  in  that 
year.  The  following  income  account  gives  costs  of  produc- 
tion and  total  charges: 


Expenses:  Per  Lb. 

Concentrates,  55.553,0891b $0  0690644 

General  nujie  expense 0I275I5 

Freight  on  concentrates 0063746 

.Smelting,  refining,  and  freight  on  pig  copper 0177264 

Legal  expense  and  insurance 0043868 

New  York  office  expeme  and  taxes -  005750 1 

.Selling  expen,ses,  freight,  discount  and  commissions  .  0034382 


Less  silver  proceeds 

Sale  of  power  and  gain  in  supplif 


$0   1194920 

$229.73     

27,872  47  0005058 


Deliveries  of  cop- 
per, during  tlie 
year 

Less  en  hand  Jan. 
I,  1920 


'lus  on  hand  Dec. 
31.  1920 

Kefined      copper 
sold. 


57,553.0381b.  (" 
18.277,6891b.  (.1 


.153.2301b  fii;     18236 


Copper  in  process     15,1  I4,5l6lb.  Iii>     118 


Total 
$3,835,741.12 
708,387.81 
354,128.95 
984,755.30 
243,700.90 
319,441.85 
190,996  02 

$6,638,152  95 

28,162.26 


$9,869,519  85 


$10,757,362.  14 
2,896,564.32 


55,553,089 
Profit  and  Tx)ss  Acoount; 

Loss  on  Government  securities  s 

Depreciation  charged  off 

Balance 


$9,869,519  85 

$333.199  41 

286.256.53 

2.888.479.03 

$3,507,934.97 

Balance  brought  down $3,259,469   10 

Interest 248.465  87 


Depletion  for  the  year  amounted  to  $1, 807,48.3. .'iO.     Out- 
standing are  747,114  shares  of  $5  per  share. 


Chino  Copper's  Net  Income  $1.52 
Per  Share 

A  report  of  operations  of  the  Chino  Copper  Co.  for  1920 
Mtates  that  total  income  amounted  to  !fl,319,541,  or  $1.52 
per  share,  compared  with  $1.50  per  share  in  1919.  Oper- 
ating .statement  follows: 

<  IfHTutinK  revenue: 

CoijiMT     |ir<Klur«l— 44,051.849     lb.      (u, 

,■  V.  '"'.'  ■■  .■■■■ii $7,563,780  39 

(..,ldr<r.«liic<il— l,743.02o«.(«»20 34,860.42        $7,598.64(1  81 

<  tfMTnlinic  e»p*'niirt<: 

Mining  niul  niillini $3,542,723  46 

I  rrntriifnl,  rifflning  nrul  freiKht  2, 162  938  71 

.>4<-lliii«  crminiiimon 61.925  78 

Hlripping 828.853  19           6.596,441    14 

.NVl  inrornn  (roni   oporatiun  pluji  d>- 

V..     ."'*■,','"".   $1,102,199,67 

.Xittnlan'llani'oiiii  income 217,34087 

H..,J'"'<"""  '" "'"I"'""  ■"•TOunl $1,319,540  54 

n:1";;;;J.';:,„i';j:,'^,,  ,.,  ,,..„,,.,, 13,549.095  J6 

•'^*'''  1.319.540  54 

tHvki«.rf.  $14,868,635  90 

InvMitHl*.  $526  242  50 

C«l>iUl<li>lrihuli..n.  6S2',4«5  00  978.727  50 

Ili.l«n«— Dw.  >|.  1920  7~ $13.889^908' 40 

ToUl)  current  iihwIk  on  iJec.  .tl,  1020,  were  |7,K25,i:i;{, 
compiired  with  $9,I!»2,400  on  iJec.  Ill,  1919.  Current  lla- 
bilitleK  were  $.'!,Hr,4.L'!»r,,  conipiir..!  with  »4,74H,OI(i.  The  net 
coMt  of  pnMliirtion  w««  14. Jr.  per  lli..  compiir.Tl  with  ir>.:)|c. 
in  1911)  dill  ihartfe.-*  iind  crfdjtH  exi-.pl  Kederiil  inronie  and 
exrexK-pronis  laxeH)       Ciipitiili/.iilii.n.  $4,:t49,l»00    (piir,  $5). 


A  report  of  operations  of  the  Utah  Copper  Co.  for  1920 
states  that  net  operating  income  was  $4,924,498,  or  $3.03 
per  share,  compared  with  $8,252,396,  or  $5.08,  for  1919. 
Operating  statement  follows: 


Operating  revenue: 

Copper    produced — 101.897,758     lb.     On 

17  737c 

Gold  produced — 27,410. 869  oz.  ftil  $20  00 
Silver  produced — 257,5 1 5 .  73  oz.  P  $  1 . 09 1 


Operating  expenses: 

Mining  and  milling  (including  taxes) . 

Treatment,  refining  and  freight 

Selling  c 
Stripping  c 


$18,073,591  45 
548,217  36 
281,115.14       $18,902,924  95 


from  operation  plus  deplctit 


Net 


Dividends    from    Bingham    &    Garfield 

Ry.  Co 

Otiier  income  from  rentals,  interest,  etc .  . . 


Capital  distribution — Nevada  Consolidated 
Less  loss  on  bonds  sold  and  worthless  ac- 
counts written  off 


Surplus  from  operations: 

Balance— Dec,  31,  1919 

Net  income  and  proceeds  of  depl 


$9,256,738.69 

5,423,168.35 

151,763.72 

694,600.00 


750.375  00 
505.234.52 


2,008,722.03       j^g 


$4,679,357 

90 

245,140 

48 

$4,924,498 

38 

$48,999,864 
4,924,498 

13 
38 

$53,924,352 

51 

9,746,940 

00 

Balance— Dec,  31,  1920. 


$44,177,422   51 

Current  assets  were  $20,536,672  on  Dec.  31,  1920,  com- 
pared with  $33,116,035  on  Dec.  31,  1919.  Current  liabilities 
were  $5,428,525  compared  with  $5,812,479.  The  net  cost 
of  pro<luction  was  13.145c.  per  lb.,  which  includes  all  credits, 
but  is  exclusive  of  Federal  taxes.  Capitalization,  $16,244,- 
900   (par,  $10).  

Mining  Dividends  for  April,  1921 


onipar 
i-iiTi  Smelte 


in  the  V.  &.: 


Sidi 


■■A" U.S. 

"B" U.S. 

Bunker  Hill  &  Sullivan,  I.» Idaho 

HaglcA  nine  Bell,  l.s Utah 

Great  X.irllnrii  Iron  Ore Minn. 

I'hclp-i  I  ),.(l(ic  Corporation,  0 U.S. 

Toiiim.mIi  Iti'lijiiHjt  Development, s.g Nev. 

Tu.iopuh  lOx t.Mision, g.» Nev. 

'J'onopah  Mining,  g.  0 Nov. 

United  Eastern,  g. Ariz. 

U.  S.  Smelting,  R.  &  M.,  p(d U.  S.-Mc 

Companies  in  Canada,  Mexico,  Central 
and  South  America 

Asbestos  Corporation C-anadii 

Asbesto.^  ( 'orporation,  pfd Caluula 


.Mi 


Cunndii 


i|». 


Cn 


I  luro-I'roto Brazil 

(luro-Proto,  pfd. 


Colo 


E  Mines,  m (.Canada 


■er  Shar,- 

Toll. Is 

$I.50Q 

$146,071 

1.25  Q 

39,855 

.25  M. 

81,750 

.05  K. 

44,557 

2.00Q 

3,000,000 

1.00  Q 
.05Q 

450,000 

75,000 

.05Q 

54,140 

05  SA 

50,000 

15  « 

204,455 

87!  Q 

425,556 

1   50  (J 

$45,000 

1   75  (J 

70,000 

.25g 

100,000 

12!  g 

75,000 

50  fr.  A 

80  fr.  A 

Ish    iil.K          f8.750 

$0.  I5Q 

$180,000 

Doi 

Kerr  I  , 
MaiiR.i 
ManitM 
NechI  Mil 
Nipi 
A,  Annually;  K,  Irregular;  M,  Monthly;  (j.  (^larterl.v;  SA,  S<'iiii-iiiinmill.\ . 

L'Echo  dcH  MincK  el  de  hi  Mrtalliiri/if  (Paris)  of  March 
20  reported  that  the  Mangiinese  Mines  of  Ouro  I'reto 
(Hra/.il)  company  ha<l  caiiglit  up  its  arrears  since  19M 
and  had  paid,  for  the  interval  191  1-1919,  preferred  dividends 
of  240  fr.,  as  well  as  ccinnnon  diviilends  of  180  fr.  per  share. 
The  table's  statement  was  >;ivfn  for  1919-1!)2()  results.  No 
iMfornuition  (imcerning  the  company  has  lieen  found.  This 
indicad'S  a  stale  of  affairs  in  cunlrast  to  those  of  New 
York-Honduras  Kosario  eompiiny,  which  has  susi)ended 
operations.  Asbestos  ('orporalion,  Nipissing  Mines,  Ltd., 
Kagh'  &  Blue  Hell,  I'helps  l)od^e  Corporation,  Tonopah 
Mining,  all  declnred  diMTeased  liividcnds;  and  Howe  Sound, 
Daly  West,  U.  S.  Smelling.  Udining  &  Mining  common. 
Vanadium  Corporation,  ami  Wolverine  Copper  weic  among 
I  hi-  tuiniiroMH  companies  thai  pas.Med  dividends  usually  paid 
at  lliis  time.  Rio  Tinlo  (.Spain)  passed  its  common  semi 
iinnuMJ  diviilrtid  fot    the  (IrNt    linlf  of   |<)2I. 
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Metal  Statistics 


Monthly  Average  Prices  of  Metals 


Silver 


1920 
132.827 
131.295 
125  551 

__,._ 119.779 

ifay 102.585 


January, . 
February. 
March.. . . 
April. 


65.950 
59.233 
56.023 
59  337 


June. 

July 

August 

September. 
October. . . . 
November. . 
December. . 


Year. 


90.957 
91.971 
96.168 
93.675 
83.480 
77.734 
64.774 

100.900 


1920 
79  846 
85.005 
74  194 
68  848 
60  010 
51.096 

53  736 
59  875 
59  476 

54  197 
50  952 
41.845 


1921 
39  985 
34  745 
32  479 
34,250 


367  082  372.650 
337  466  385.932 
370  870  385.806 

392  438  391.784 
383  360     

393  663     

385.538     

360.404      

350  370     

346  460     

342  333     

348.101      


61   590     364  840 


Copper 


— New  York — 
Electrolytic 
1920         1921 


January 18  918 

February 18.569 

March 18  331 

AprU 18.660 

May 18.484 

June 18.065 

July 18.576 

August 18  346 

SepUmber 18.144 

October 15  934 

November 14  ,  257 

December 13.188 


12.597 
12  556 
11  976 
12.438 


118.095 
120  188 
109.533 
103.025 
96.750 
87  864 
90.148 
93.935 
96.381 
93.327 
84.807 
75.702 


70  964 
70  925 
67  565 
69  381 


1920 
123  238 
126  950 
118  348 
III  500 
109  200 
101  909 
106  455 
111  143 
111.905 
104.905 
94.614 
85.905 


1921 
79.119 
75.925 
71.190 
71.786 


Year 17.456     97.480  108  839 

New  York  quotations,   cents  per  lb.    London,  pounds  sterling  per  long  to 

Lead 


. — New  York — -    . — St.  Louis — ■ 


1920       1921 


1920 


1921 


-London- 


1920 


January 8 ,  561 

Februarj- 8  814 

March 9.145 

April 8  902 

May 8.576 

June 8  323 

July 8  338 

August 8.687 

September 8.177 

October 7.070 

November 6 . 1 59 

December 4. 727 


4  821 
4  373 
4  084 
4  356 


8.300  4   747  47  095 

8.601  4  228  50  256 

8.894  4   000  46.054 

8.618  4  272  39  225 

8.352     38  488 

8.169      34  330 

8  283      34  960 

8.7^5     36.304 

8.160     35.452 

7.018      35  238 

6.127      32.489 

4.717     24.089 


Year 7.957     7.830     37  832     

New  York  and  St.  Loui'^  quotations,  cents  per  lb.      London,  pounds  sterling 
»er  long  ton. 

Tin 


1920 

January 61.596 

February 58  466 

March 61.037 

April 61.120 

May 
June 


-99%- 


-New  York- 


Straits — ■ — 

1920  1921 

36  000     36  000 

28.534     59.932  32   142 

27   296     61   926  28  806 

28.990     62. 115  30  404 

53.230     55.100  

46.125     48  327  


July 45  798  49.154 

August 43.856  47.620 

September 41.940  44.465 

October 39  310  40.555 

November 35  667  36.854 

December 31.135  34.058 


1920 
376.512 
395  750 
369.489 
345.450 
294.813 
250.614 
261.886 
274.048 
270.120 
258  190 
241.080 
212.440 


1921 
190.464 
166.250 
156.024 
163.905 


Year 48  273     49.101      295.866     

New  York  quotations,  cents  per  lb.    London,  pounds  sterling  per  long  ton. 

Zinc 


January 

February.. , 

March 

April 

May 

Jtme 

July 

August 

•September. 
October... . 
November. . 
December. . 


5  413 

4  928 
4  737 
4  747 


58  643 
61.338 
53.467 
47.388 
43.088 
41.193 
41.686 
41.220 
39.690 
39.756 
35  028 
27.762 


25  262 

24  850 

25  077 
25.530 


Year 7.671      44  372     

New  York  and  St.  Louis  quotations,  cents  per  pound.    London,  pounds  sterling 
Der  long  ton. 


Antimony,  Quicksilver  and  Platinum 


Antin 

—   N>w 
1920 

January 10.577 

February 11.588 

March 1 1  056 

April 10  500 

9  655 

8  289 

7.500 


May. 

June 

July 

August . . . . 
September 
October.  . . 
November. 
December. 


ony(.,) 
i'ork — . 
1921 
5  258 
5  250 
5  282 
5.137 


Quicksilver  ('■) 

—  New  York  -, 

1920  1921 


90  192 
84  432 
92  611 
102  192 
89  560 
90.154 
90.333 
83  806 
75  000 
67.200 
58  417 
49.577 


48  440 

49  545 
46  796 
45  423 


Year... 8.485     81.123     

(o)  Antimony  quotations  in  cents  per  lb.  for  ordinary  brands 
dollars  per  flask,     (r)  Platinum  in  d<.llar3  per  uunce. 


Platinum  (r) 
—  New  York— 

1920  1921 

154  23  73  400 
151  59  70.227 
138  56  72  463 
127  04  73  404 

97.50     

85.19     

83.94     

111.44     

115  20     

101.70     

84.75     

79.62     

110.90     

(*>)  Quicksilver  in 


Pig  Iron,  Pittsburgh 


1920 

January $40.47 

February 42.95 


March. 

April 

May 

June 

July 

August . . 
Scptembf 
October. 
Novembe 
Decembe: 


43.40 
43  72 
44.00 
44.89 
47.21 
48.90 
50.46 
49.21 
41.26 
36.96 


1921 
33  96 
28  96 
28  16 
26  96 


i  per  long  I 


1920 
$39  88 
42  61 
42.90 

44  22 
44.88 

45  41 
47.42 
49.88 
50.46 
44.38 
39.20 
34.90 

43.85 


1921 
31  96 
26  96 
26.46 
24  46 


No.  2  Foundry 
1920      "" 
$39.86 
43.40 


43.40 
43.90 
45.36 
46.40 
46.56 
49.35 
51.96 
48.58 
42.61 
37.73 

44  93 


1921 
33  88 
30  25 
27  85 
26  77 


Monthly  Crude  Copper  Production 


—  1920— 
December 

Alaska  shipments 6,631,700 

.\rizona  Copper 2,650.000 

Calumet  &  .\rizona 3,300.000 


Con=.  .\riz.  Smelting. . . 

Inspiration 

Magma 

Miami 

New  Cornelia 

Old  Dominion 

Phelps  Dodge 

Shattuck  -\rizona 

Ray 

LTnited  Verde 

LTnited  Verde  Extension 

Calumet  &  Hecla 

Other  Lake  Superior 

Anac  ^nda 

East  Butte 

Nevada  Cons 

Chim 

L'tah  Copper 

Eastern  Smelters 


476,000 
5,000,000 

600.000 
4,373,123 
2.688.456 
2.655.000 
5,850,000 

2,975,000 
3,260  000 
3,204,258 
7,507,712 
6,000,000 
10,500.000 
1.538,760 
3,000,000 
2,999,000 
7,500,000 
1,600.000 


5.241.634 
2,300,000 
2.438.000 

5.000.000 
600.000 
4.439,000 
2.170,000 
2,822,000 
6,339,000 

(  > 
2,983.000 
3,500,000 
3,219.912 
7,234,300 
6,000,000 
9,700,000 
1,600.000 
3,000,000 
2.999,751 
7,500.000 
1,500,000 


1921  

February 
5.482.962 
2.000.000 
3.330.000 

4.500.000 
600,000 
4.200,101 
1.075.918 
1.882.000 
5.712.000 

2,976,000 
3.450.000 
3.349.942 
7.395.084 
5.000,000 
9.000.000 
1,500,000 
3.000,000 
2,978,934 
7.500.000 
1.500.000 


.March 
4,985,259 
2,000.000 
3,455.672 

5.000.000 
650.000 
4,572.000 
2,220,186 
2.199,000 
6.959,000 

2,940.000 
4,115.000 
2,951.390 
9.147.000 
5.000,000 
11,600,000 
1,000.000 
3.100.000 
3.051,838 
7.500,000 
1,500,000 


.estimated 11,400,000       10,000,000       9.300,000      7,100,000 


Otle 

Total  United  States 95,709,009       90,586,597     86,632,941     91,046.345 

Imports:  Ore  and  concen- 
trates, matte,  etc 6,321,559         8,634,206     10,580,611      9,865,917 

Imports  of  blister,  imrefined, 

etc 21,156.861       21,456,013      19.424,907     12,448.823 

Imports  of  refined,  etc 13,463,058         9.679,973     10,631,161          359,572 

Grand  total '4136,650,487  M30.356.789    127.269.620    22.674,312 

British  Columbia: 

Granby  Cons 2,665,0 1 8 

Mexico 

Boleo 1,014,160 

Cananea 3,700,000 

Phelps       Dodge       Mexican 

properties 2,468,000 

Other  foreign: 

Cerrode  Pasco 4,258,000 

Chile 11,542,000 

Katanga 2,970  135 

Backus  &  Johnston 1,604.000 

('i)  No  copper  produced  during  thi^  iiioi 


2.530  038  2,274,530  2.617,702 

969,920  813.650  618,222 

2  530,038  (<i)  (a) 

2,362,000  1,870,000  2,285,000 


4,086,000 
6,732,000 
2,912,805 
1,760.000 


4,174,000 
5,278,000 
3.283.960 
1,306,000 

oi-te<l. 


4200,000 
6,000,000 
5,360,128 
1,642.000 


Comparative  Annual  Copper  Production 


Januarj' 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

(a)^Revised 


1919 
135,733,511 
111,649,512 
102,040,460 
98,808,998 
92,652,975 
95,856,570 
100,369,247 
107,994,040 
108,703,075 
115,143,143 
117.289.735 
102.997.633 


1920 
121.903,744 
117,450,000 
120,309,316 
116.078,871 
114,964,207 
116,107,856 
109,729,510 
116,460,654 
(o)  104,919,262 
I  105,231,571 
106,700,178 
95,709.009 


1921 
90,586  597 
86  632,941 
91.046,345 
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Mining  Stocks 

Week  Ended  April  30,  1921 


Stock                              Eich.  High 
COPPER 

Adventure Boston  *50 

Ahmeek Boston  54| 

Alaska-Br.  Col N.  Y.  Curb  1 

AUouez Boston  23! 

Anaconda New  York  41  i 

Arcadian  Con^nl....  Boston  3 

Ariz.  Com'l Boston  1 0 

Big  Ledge N.  Y.  Curb  A 

Bingham  Mines Boston  10 

Calumet  &  Arizona. .  Boston  53 

Calumet  &  Hecla...  .  Boston  258 

Canada  Copper N.  Y.  Curb         

Centennial Boston  8  J 

Cerro  de  Pasco New  York  30| 

Chile  Copper New  York  12  J 

Chino New  York  25 

Columbus  Reiall...  Salt  Lake  *25S 

Con.  Arizona N.  Y.  Curb         

Con.  Copper  M N.  Y.  Curb 

Copper  Range Boston  361 

Cr>-3tal  Copper  (new)  Boston  Curb  *30 

Da\ns-Daly Boston  7 

East  Butte Boston  10 

Fust  National Boston  Curb  *82 

Franklin Boston  2  J 

Gadsden  Copper N.  Y.  Curb         

Granby  ConBoI .New  York  23 

Greene-Cananea New  York  23 

Hancock Boston  3 

Howe  Sound N.  Y.  Curb         

Inspiration  Consol...  New  York  36^ 

Iron  Cap Boston  Curb  6  j 

Isle  Royale Boston  23 

Kennecott New  York  20| 

Keweenaw Boston  .... 

Lake  Copper Boston  2i 

La  Salle Boston  2  J 

Magma  Chief N.  Y.  Curb 

Maicma  Copper N.  Y.  Curb  22J 

Majestic Boston  Cuib  ^9 

Mason  Valley Boston  .... 

Maas  Con.solidated . .  Boston  2i 

Mayflower-<Jld  Col . .  Boston  4 1 

Miami  Copper New  York  24 

Miobican Boston  3 

Mohawk Boston  51 

Mother  Lode  (new)..  N.  Y.  Curb  5 

Nevada  Consol New  York  I2| 

New  Baltic Boston  Curb  .... 

New  Cornelia Boston  1 6 

Nixon  Nevada N.  Y.  Curb  .... 

North  Butte Boston  1 1 ; 

North  Lake Boston 

Ohio  Copper N.  Y.  Curb         

Old  D'.mir.K,n Bwton  221 

Oice-^la Boston  311 

PhelpiD'xlge Open  Mar.  tl6a 

QulAey Boston  42 

Ray  Coniiondatcd. . .  New  York  14 

Ray  Herculen Boston  Curb  '35 

St.  Mary's  Min.  W..  Boston  40 

Seneca  Copper Boston  161 

Shannon Boston  Ij 

Sbattuck  Arizona —  .New  York  6) 

South  Lake Boston  

Superior  Copper Boston  4 

Superior  A  Uonton...  Boeton  2| 

Twin,  C.  *C.  eh...  New  York  101 

Toulumne Boeton  •50 

United  Verde  Ri. . .  .  Boston  Curl.  29i 

Utah  r.'onnol Boxton  4 

IJUh  Copper New  York  55) 

UUh  M.  Ji  T Ho«lmi  t| 

Vlotock Boaton  ♦75       ♦60 

Wioons Boaton  ^45       ^35 

WolveriD* Boaton  I)         12 

NICKBL-COPPRR 

IntOTnal  Nickel New  York  161       l'>| 

IntOTnat   NInkel.  p(..  New  York  

LEAD 

National  I.«wl New  York  7< 

National  l<«>d.p(d..  New  York  I06i 

til.  itrnph  iMuf. . . . .  New  York  12 

HIawart  Mining Boaton  r:urb       


Low 

Last 

LastDiv. 

*50 

*5n 

51 
7,^ 

53^ 
73i 

Sept. 

'2U 

y 

$0.50 

Mnr 

'19 

1. 00 

39; 

41 

Nov. 

■2U 

« 

1.00 

9 

91 
9^ 

Oct. 

18. 

.50 

9 

Sept 

'19 

Q 

.25 

50 

52} 

Mar. 

•21, 

Q 

.50 

244 

255 
*I3 

8t 

June 

'2U 

y 

5.00 

«i 

Dec. 

•18, 

SA 

1.00 

7Ri 

28; 

Msr, 

'21 

0 

.50 

ii; 

IH 

24 

24  f 

Sept. 

•20 

0 

37J 

25; 

•25! 

Deo. 

IB. 

Q 

.05 

33 

Sept. 

'20 

0 

.50 

•28 

*29 
63 

65 

Mar. 

■20 

Q 

.25 

9! 

9i 

Dec. 

•19. 

A 

.50 

♦75 

•75 

Feb. 

19. 

SA 

.15 

2J 

2i 

•25 

21 

21 

Mbv 

'19 

0 

1.25 

25 
3 

25 
3 

21 

Nov. 

•20 

y 

.50 

Jan. 

21. 

Q 

.05 

35 

36 

Oct. 

20.  Q 

1.00 

6 

6i! 

Sept 

'2n 

K 

.25 

Mi 

21) 

Sept 

■19 

SA 

.50 

20 

2i 

Dec. 

•20, 

Q 

.50 

2ii 

?' 

n 

•21 

21 

205 

Jan 

19, 

Q 

.50 

»5 

*9 
2?' 

2( 

Nov, 

•17 

0 

1.00 

ztl 

221 

Feb. 

21, 

0 

.50 

3 
50i 

'V 
16 

491 
4) 

Nov. 

•20 

Q 

1.00 

Hi 

Sept. 

•20 

Q 

.25 

151 

Auir. 

•20 

K 

.25 

•5 
II 

i 

2li' 

II 

Oct. 

IS, 

Q 

.25 

k   .  •  • 

21 

Dec. 

•IB, 

0 

1.00 

27) 

ill 

June 

'20, 

y 

.50 

tl40 

Apr. 

21, 

0 

1   00 

39 

40 

Mar. 

•20 

Q 

1.00 

I3| 

"31 

Dec. 

20, 

0 

.25 

♦35 

•35 

38 

37) 

•70 

K 

2.00 

161 

16) 
♦91 

•91 

Nov 

'17 

Q 

.25 

5i 

61 
1) 

4 

Jan. 

20, 

y 

.25 

4 

Apr. 

17, 

1  00 

21 

9! 

10 

Mav 

•18 

I 

1.00 

♦4i 

•45 

May 

'13, 

.  10 

26 

28 

Feb  . 

21 

0 

.50 

31 

31 

Hrrpl 

'Ift 

.25 

Vk 

54 

Mkr 

•21 

i> 

1.00 

II 

Deo. 

•17. 

.30 

•35 

121 


16     Mar.  •19, 
«0     Fab,  ■2l,q 


Am.  //   L.  AS  . 
Am    7,.  I.  A  H,pl'l 

MutteC   A  Z. 

Butte  A  Huperior  . 
r.'allahan  7,n.\A... 
,S'ew  J«r«ey  Zn 

Yellow  i'lne   .];!!! 


New  York 
New  Vwk 
New  York 
New  York 
New  York 
NY.  r.ath 
N  V  Curb 
r.oM  Angelaa 
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Progress  of  the  Engineers'  Licensing  Movement 

THE  MOVEMENT  for  licensing  engineers  has  gone 
further  than  is  realized  by  most  mining  engineers. 
A  synopsis  of  recent  legislation  as  given  in  the  last 
number  of  the  official  organs  of  the  American  Associa- 
tion of  Engineers  notes  that  the  Arizona  bill  is  a  law, 
having  been  signed  by  the  Governor  on  March  19 ;  also 
the  Colorado  bill,  signed  by  the  Governor  on  April  4, 
"through  eiforts  of  the  Colorado  Section  of  Engineer- 
ing Council."  The  Minnesota  bill  has  become  a  law 
since  the  writing  of  the  synopsis  in  question. 

On  the  other  hand,  the  Montana  bill,  introduced  by 
the  A.  A.  E.  chapter,  met  with  the  opposition  of  the  Mon- 
tana Society  of  Engineers  and  was  killed.  The  New 
Mexico  bill  passed  the  Senate  but  failed  in  the  House; 
and  the  same  fate  befell  the  Missouri  bill  on  March  18. 
In  California  a  bill  sponsored  by  the  A.  A.  E.  was  with- 
drawn from  the  Legislature.  In  Nevada,  the  bill  met 
with  the  opposition  of  mine  operators  and  died  in  com- 
mittee. 

Passing  from  the  distinctly  mining  states,  a  bill  for 
this  purpose  has  become  a  law  in  North  Carolina;  in 
New  Jersey  the  bill  became  a  law  April  1 ;  in  Indiana  on 
March  10;  in  Tennessee,  on  April  19.  In  Arkansas  and 
South  Dakota  the  bills  have  failed.  In  Texas  the  bill 
passed  the  Senate,  but  failed  in  the  House.  In  South 
Carolina  the  bill  failed  in  committee,  "due  to  opposition 
from  the  farmers."  Bills  are  pending  in  the  legislatures 
of  North  Dakota,  West  Virginia,  Ohio  and  Connecticut, 
being  opposed  in  the  latter  two  states  by  the  Manufac- 
turers' Association.  In  Pennsylvania,  the  bill  pending 
in  the  Legislature  is  being  opposed  by  various  engineer- 
ing societies  in  the  state,  and  also  by  the  Scranton  Cor- 
respondence School,  "it  being  their  contention  that  the 
law  might  be  construed  against  the  so-called  practical 
engineer."  It  has  passed  the  House.  In  New  York, 
there  now  exists  a  licensing  law,  and  a  fight  is  on  to  so 
amend  it  as  to  permit  corporation  license.  In  Georgia, 
Nebraska,  and  Oklahoma,  the  movement  is  being  pushed. 

We  have  taken  no  editorial  stand  on  this  important 
question,  but  are  watching  its  developments  with  inter- 
est. It  behooves  all  mining  engineers  to  do  the  same. 
We  know  that  many  are  on  each  side  of  the  question. 
The  rest  should  ponder,  and  in  their  respective  states 
frankly  thrash  out  the  merits  and  demerits  of  the  plan. 


Pending  Tax  Revision 

THE  SECRETARY  OF  THE  TREASURY  has  rec- 
ommended a  repeal  of  the  excess-profits  tax,  and 
there  is  no  doubt  that  this  will  be  done,  as  the  sentiment 
is  in  favor  of  it  on  all  sides.  The  main  objection  to 
the  tax  is  that  it  defeats  its  own  ends :  the  goose  that 
lays  the  golden  egg  quits  laying  under  the  harrying^ 
what  incentive  to  lay  at  all  if  the  tax  collector  pounces 
on  the  egg  and  devours  it,  and  no  little  golden  goslings 
can  ever  be  hatched?  The  Government  needs  revenue, 
and  must  adopt  some  method  whereby  it  can  get  it. 


The  Secretary  also  is  against  excessive  income-tax 
surtaxes.  He  would  have  the  maximum  rate  40  instead 
of  73  per  cent.  Dropping  suddenly  from  the  rare- 
fied regions  of  high  finance  to  the  daily  round,  he  would 
remove  the  petty  tax  on  soda  water,  shirts,  shoes,  and 
the  like. 

As  important  as  the  method  of  raising  necessary  Gov- 
ernment funds  is  the  necessity  of  reducing  Government 
extravagance.  The  present  rate  of  Federal  expenditure 
means  a  contribution  of  $250  per  annum,  on  the  average, 
from  every  family  in  the  United  States.  When  state, 
county,  and  city  taxes  and  the  rest  are  added,  we  are 
quite  unnecessarily  tax-burdened.  We  have  paid  high, 
as  a  nation,  for  what  we  have  obtained.  We  need  a  busi- 
ness manager  in  Washington,  who  should  be  assistant 
to  the  Pi-esident,  and  who  should  watch  over  the  busi- 
ness operations  of  the  Government  (which  at  present 
have  no  head)  while  the  President  performs  the  duties 
of  statesmanship.  '" 


The  Hardening  of  Copper 

THAT  the  hardening  of  copper  is  a  lost  art  is  gen- 
erally believed.  Many  of  our  readers  will  there- 
fore be  interested  in  the  answer  to  a  question  put  to 
us  by  a  university  professor,  which  appears  on  page  826 
of  this  issue.  To  be  frank,  we  ourselves  had  only  very 
hazy  ideas  on  the  subject  until  the  matter  was  brought 
before  us.  It  is  true  that  ancient  implements  of  copper 
and  bronze  were  of  a  workmanship  not  since  surpassed 
and  were  of  a  hardness  not  common  nowadays  in  manu- 
factures of  the  red  metal.  However,  this  is  not  to  say 
that  the  ancient  results  could  not  be  duplicated  today 
if  it  were  necessary;  that  is,  if  metals  more  adapted 
to  the  purpose  were  not  now  available.  The  ancient 
cutting  edges  were  no  doubt  hardened  chiefly  by  the 
well-known  "Armstrong"  method — hammering.  Also, 
it  is  likely  that  the  crude  methods  of  reduction  resulted 
in  the  presence  of  more  impurities  than  are  found  in 
the  electrolytic  product  of  today.  Copper  is  made  much 
harder  and  tougher  by  relatively  small  amounts  of  other 
substances,  such  as  silicon,  phosphorus,  and  tin. 

Copper  is  one  of  the  oldest  known  metals.  Before  any 
metals  were  used,  there  was  what  we  call  the  Stone 
Age.  Then,  about  4,000  B.C.,  archeologists  tell  us  that 
bronze  began  to  be  used  in  southeastern  Europe.  Cop- 
per and  tin  are  found  together  in  Cornwall  and  China, 
but  whether  it  was  from  the  smelting  of  mixed  ores  or 
alloying  of  the  two  metals  that  bronze  was  made  is 
unknown.  Some  think  that  the  use  of  bronze  was  pre- 
ceded by  that  of  pure  copper,  the  alloy  afterward  being 
found  to  have  more  desirable  properties.  At  any  rate, 
the  use  of  bronze  gradually  spread,  and  by  1,800  B.C. 
was  general  throughout  Europe.  Then  iron  began  to 
be  used,  and  with  its  development,  including  that  of 
steel,  the  making  of  utensils  of  hardened  copper  was 
gradually  superseded.  So,  beside  a  high  degree  of  tech- 
nical skill  in  the  working  of  copper  and  its  alloys  bred 
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by  sheer  necessity  as  a  result  of  the  lack  of  a  more 
appropriate  substance  with  which  to  work,  it  is  unlikely 
that  the  ancients  possessed  any  important  secrets  of 
which  we  are  not  aware  today.  Furthermore,  there  is 
a  possibility,  as  is  pointed  out  elsewhere,  that  as  a 
result  of  our  knowledge  of  why  iron  can  be  hardened, 
and  of  our  ability  to  harden  aluminum,  we  may  yet 
discover  something  regarding  the  working  of  copper 
far  in  advance  of  what  was  known  in  the  reputed  good 
old  days. 


Back  to  Silver  in  Russia 

THE  AGE  OF  PAPER  has  probably  reached  its 
zenith,  in  respect  to  the  belief  in  the  magic  of  paper 
notes  with  sums  of  money  printed  thereon,  as  really 
practicable  currency,  to  gravely  pass  from  hand  to  hand 
as  something  of  value,  and  to  give  in  exchange  for  good 
corn  and  pork.  The  simple  believers  in  this  sort  of 
magic,  from  the  spectacled  American  economist  to  the 
Russian  peasant,  are  beginning  or  accomplishing  their 
disillusionment,  according  to  the  amount  of  paper  they 
have  swallowed  and  left  undigested.  Reports  from 
Russia  state  that  the  Lenine  autocracy  has  authorized 
the  coinage  of  silver,  since  the  peasants  are  tired  of 
filling  their  hay  wagons  with  rouble  notes  whenever 
they  go  to  market  to  buy  a  pair  of  horses. 

There  should  be  a  great  demand  for  silver  for  coinage 
when  the  stricken  nations  of  Europye  are  in  a  strong 
enough  position  so  that  they  can  satisfy  their  hunger  to 
handle  real  money  again,  for  silver  coinage  has  been 
cleaned  out  of  those  nations,  like  France,  whose  cur- 
rency is  depreciated,  and  sold  as  bullion  in  countries 
where  the  currency  has  greater  value.  This,  of  course, 
will  be  the  immediate  result  of  the  Russian  move.  Its 
silver  coin  issued  will  disappear  as  completely  as  it  does 
in  India  or  China. 


Colorado  School  of  Mines 

1EGLSLAT0RS  are  as  a  rule  a  genial  lot  of  men.  The 
^particular  group  which  made  the  "investigation" 
of  pre.sent  and  past  conditions  at  the  Colorado  School 
of  Mines  and  reported  to  the  Colorado  Legislature  is 
no  exception  to  the  rule.  The  "report,"  which  has  just 
come  to  our  attention,  conforms  to  type  and  falls  into 
the  class  rendered  conspicuous  by  a  liberal  use  of  milk 
of  lime.  It  is  inept,  inconclusive,  and  not  helpful  to  the 
school.  A  .skilful  surgeon  will  not  cover  over  a  suppu- 
rating wound  with  tightly-drawn  bandages  and  send  the 
patient  away  with  optimistic  statements  as  to  his  condi- 
tion. Rather  will  he  open  up  the  wound  and  clean.se 
it  with  liberal  use  of  disinfectants  and  arrange  for 
]>r(>j>er  drainage.  He  will  not  delude  the  patient  with 
misleading  .stalemenl.H. 

Placed  alongside  of  the  report  of  the  American  A.sso- 
ciatioii  of  University  Professors,  the  Legislature's  re- 
port HufTers  by  comparison.  Th(;  one  is  definite;  the 
other  vagui;.  The  report  of  the  American  Association 
of  University  Profes.sors  goes  to  the  roots  of  the  prob- 
lem and  states: 

"The  conditions  whi<h  were  brought  out  in  this  inves- 
tigation, unless  remedied  without  <lelay,  will  prove  most 
disastrous  to  the  future  of  the  school.  To  attract  and 
to  retain  teachers  of  superior  tiualincalioii.s.  an  inslitu- 
tion  must  protect  them  from  administrative  tyranny 
and  from  interference  with  their  profe.ssional  functions 
and  responsihilities.  and  must  maintain  such  standards 
as  will  permit  men  of  character  to  enter  and  to  remain 


in  its  service  without  loss  of  professional  self-respect. 
This  can  only  be  accomplished  if  the  authorities  of 
the  State  of  Colorado  will  appoint  trustees  who  are 
competent  to  select  and  to  support  a  president  who  has 
the  proper  educational  ideals." 

C.  Erb  Wuensch,  in  the  December,  1920,  number  of 
the  Colorado  School  of  Mines  Magazine  exposes  internal 
conditions  at  the  school  in  an  exceedingly  frank  man- 
ner. Undoubtedly  he  was  in  an  excellent  position  to 
ascertain  most  of  the  facts.  Having  had  the  benefit  of 
about  seven  years'  varied  mining  experience  after  his 
graduation  from  the  school  in  1914,  Mr.  Wuensch  must 
be  credited  with  a  reasonable  maturity  of  judgment, 
and  his  presentation  is  entitled  to  careful  considera- 
tion. Mr.  Wuensch  says :  "Conditions  are  fundamentally 
wrong  at  Golden  and  require  immediate  correction.  The 
present  system  of  trusteeship  by  appointment  made  by 
the  Governor  has  had  a  long  trial  and  been  proven  a 
failure.  The  reason  is  because  of  the  difficulty  of  select- 
ing men  of  the  proper  character — men  free  from  local 
prejudice — who  possess  the  proper  educational  ideals." 
Thus  the  second  indictment  in  the  case  emphasizes  the 
weakness  of  the  trustees  as  did  the  first.  We  pass  over 
most  of  the  legislative  report  and  take  the  liberty  of 
quoting  the  following  paragraph  from  p.  12: 

"Your  committee  finds  that  the  management  of  the 
School  of  Mines  by  the  present  Board  of  Trustees  is 
highly  efficient,  and  no  well-grounded  criticism  can  be 
made  as  to  the  character,  qualifications,  or  energetic 
efforts  of  the  members  of  the  board  to  promote  the 
best  interests  of  the  institution ;  but  your  committee 
feels  that  it  would  be  fitting  and  proper  to  have  a  larger 
representation  of  the  mining  industry  on  the  board." 

The  legislative  committee,  despite  its  sweeping  com- 
mendation of  the  Board  of  Trustees,  appears,  however, 
to  have  some  slight  doubts  and  endeavors  to  protect 
itself  by  suggesting  additional  members.  We  fail  to 
see  how  this  would  improve  matters  unless  the  addi- 
tional   representation  were   thoroughly   qualified. 

The  last  paragraph  but  one  on  p.  12  is  as  follows: 

"Again,  the  presence  of  a  citizen  of  Golden  seems  to 
be  a  source  of  dissatisfaction,  and  while  not  question- 
ing in  the  least  the  efficiency,  integrity  and  devotion  to 
the  best  interests  of  the  school,  of  the  present  member 
from  that  city,  your  committee  would  suggest  that  in 
the  reorganization  of  the  board,  if  that  be  decided 
upon,  the  meml)ers  should  be  selected  from  elsewhere, 
in  order  that  no  local  influence  may  prevail." 

There  is  much  between  the  lines  of  this  paragraph. 
It  affords  small  comfort  to  the  citizens  of  Golden.  The 
succeeding  paragraph  reveals  that  the  legislative  com- 
mittee is  a  little  dubious  about  its  own  findings,  and 
proposes  to  provide  one  governing  body  for  all  of  the 
state  schools.  This  plan,  as  well  as  the  recommendation 
for  continued  investigation,  is  merely  a  time-worn  politi- 
cal device  that  may  be  cotnp.-ired  to  the  osti-ich  liurying 
its  head   in  the  sand. 

After  our  careful  reading  of  the  report  wc  cannot 
help  feel  that  President  Alderson  must  have  blindfolded 
the  committee  and  led  the  members  around  one  of  the 
mountain  boulevards,  returning  them  safe  and  sound 
to  the  state  caijitol. 

The  fundamental  weakness  of  the  Colorado  School 
of  Mines  lies  in  a  succession  of  inept  iioards  of  trustees, 
and  the  vain  effort  of  continuing  the  attempt  to  admin- 
ister the  .school  by  catering  to  the  scllish  interests  of 
a  pitifully  small  town.  The  legislative  report  states 
that   after   11.  C.   Parmelee  was   refused   reaitpoinlment 
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in  1917,  the  Board  of  Trustees  "sought  long  and  faith- 
fully to  secure  a  competent  man  who  would  take  the 
position  and  restore  the  school  to  its  former  standing 
and  usefulness.  After  weeks  of  searching  for  a  com- 
petent man  it  was  finally  decided  to  ask  Dr.  Alderson 
to  come  and  take  the  place,  which,  after  much  urging, 
he  consented  to  do." 

The  facts  were,  we  are  reliably  informed,  that  no 
educator  of  prominence  could  be  prevailed  upon  to  take 
the  place,  and  Dr.  Alderson  was  the  last  resort.  Since 
Dr.  Alderson's  appointment  there  have  been  twenty- 
two  faculty  changes  in  three  years,  in  a  faculty  which 
ranged  in  numbers  from  seventeen  to  twenty-five.  This 
is  the  best  evidence  that  internal  conditions  have  not 
improved.  With  such  a  large  faculty  turnover,  efficient 
instruction  and  proper  standards  are  impossible. 

The  State  of  Colorado  has  put  a  large  amount  of 
money  into  this  institution,  but  has  been  singularly 
inert  in  demanding  that  a  clean,  wholesome  school  be 
maintained.  Until  public  opinion  takes  an  active  part, 
the  institution  will,  in  our  opinion,  continue  to  be  a 
political  bean  bag,  not  to  be  seriously  considered  as  a 
mining  school  of  high  ideals  and  real  worth. 


Suburban  Lots  in  the  Desert 

ANEW  DEVICE  for  unloading  mineral,  or  hopefully 
mineral,  property  on  the  public  has  been  devised  by 
the  Great  Southern  Sulphur  Co.,  through  its  Eastern 
representative,  Carroll  C.  Hodges,  of  52  Broadway.  The 
plan  distinctly  suggests  a  background  of  experience  in 
selling  New  Jersey  house  lots,  now  applied  to  the  min- 
ing industry. 

The  lands  in  question  are  in  west  Texas,  in  Culberson 
County,  where  sulphur  deposits  have  long  been  known, 
but  where  their  profitable  commercial  exploitation  has 
thus  far  remained  an  unsolved  problem,  owing  to  their 
remoteness  from  transportation  and  markets  and  the 
abundant  and  even  superfluous  resources  and  produc- 
tion of  the  great  sulphur  mines  of  the  "domes"  in 
Louisiana  and  East  Texas.  There  are  two  thousand 
acres  in  all  in  the  company's  property,  all  of  which  are 
supposed  to  be  underlain  by  sulphur.  The  Great  South- 
ern Sulphur  Co.  is  not  exactly  a  going  one,  according- 
to  the  prospectus,  but  it  is  "95  per  cent  a  going  one." 
We  wonder  what  that  means.  We  are  not  going  to  the 
dinner  tonight,  but  we  are  just  about  95  per  cent  going. 
The  net  result  is  that  we  stay  at  home.  Is  it  something 
like  that? 

In  putting  up  your  coin  and  embarking  in  the  sulphur- 
producing  business  "You  are  invited  into  an  enterprise 
which  has  no  competitors,"  for  the  simple  reason,  as 
one  might  say,  that  no  sulphur  produced  is  so  absolutely 
pure  as  that  which  this  company  is  going  to  turn  out. 
A  glance  at  the  photographs  of  tents  and  our  "Labor- 
atory and  Laboratory  Building,  both  14  x  22"  and  our 
"Department  Heads  House,  Ifi  x  60"  ought  to  satisfy 
the  most  incredulous.  We  assume  that  this  is  the 
"plant,  95  per  cent  completed,"  from  which,  we  are  told, 
the  "Great  Southern  Sulphur  Co.  will  soon  be  in  a  posi- 
tion to  supply  sulphur  in  endless  quantities."  Now,  the 
reason  we  have  poor  spotted  paper  on  the  market  today 
(saith  Mr.  Hodges),  and  the  reason  that  we  have  so 
many  blow-outs  on  our  automobile  tires,  is  on  account 
of  the  inferior  quality  of  sulphur  used  in  the  manu- 
facture of  paper  and  rubber. 

As  to  the  investment.  You  are  not  asked  to  buy  stock, 
but  to  buy  lots,  each  one  a  hundred  square  feet  in  area 


(10  X  10),  for  $100  each.  A  dollar  a  square  foot  is 
pretty  good  for  desert  real  estate,  whether  or  not  sea- 
soned by  sulphur.  The  company  does  not  intend  to  sell 
more  than  60,000  lots,  which  will,  if  sold,  bring  in 
$6,000,000.  The  company  agrees  to  work  all  these  lots 
as  a  whole,  and  pay  the  lot  holder  seven-eighths  of  the 
profits:  all  the  company  wants  is  one-eighth.  An  87i 
per  cent  royalty  on  the  net  should  be  good  enough  for 
the  property  owner — i.e.,  the  lot  holder! 

Certainly,  in  view  of  this,  one  cannot  doubt  the 
altruistic  motives  of  the  promotion,  which  the  circular 
proclaims.  We  find  in  various  parts  of  the  circular 
that  the  promoters  are  "truly  honest  men,"  and  that  the 
proposition  is  "clean,  fine,  open,  fair — the  kind  of  thing 
you  like."  But  as  to  the  87i  per  cent  of  the  net  profits 
— will  there  be  any  profit?  Assuredly,  saith  Mr.  Hodges: 
"The  net  profit  from  the  sulphur  plant  is  estimated  at 
$1.75  per  ton,"  and  "with  a  sulphur  plant  of  1,000  tons' 
monthly  capacity,  the  net  profit  would  be  $175,000  per 
month."  Simple  arithmetic,  you  see;  and  we  are  forced 
to  believe  that  the  directors  are  "men  of  modern  and 
aggressive  ideas"  when  we  turn  to  our  sulphur  quota- 
tions at  $18  a  ton. 

Sulphur  is  the  mainstay  of  this  company,  but  by  far 
not  its  last  ditch.  The  company  also  ovms  a  "lake  of 
soda"  in  New  Mexico,  This  at  once  calls  up  visions  of 
an  unlimited  fountain  of  soda,  or  soda  fountain,  but 
it  does  not  sound  so  attractive  when  we  find  it  to  be  a 
dry  lake,  or  playa  deposit.  This  soda  will  yield  a  net 
profit  of  only  $20  per  ton,  according  to  the  circular,  but 
even  at  that,  a  500-ton  plant  will  yield  net  $10,000  a  day, 
and  when  we  refer  to  our  quotations  of  sodium  sulphate, 
at  $20  per  ton  f.o.b.  mines  in  Arizona,  we  cannot  but 
admire  the  management  in  which  the  cost  of  production 
is  going  to  be  zero,  and  the  market  price  of  the  product 
the  net  profit. 

And  still  the  company  is  not  at  all  dependent  on  these 
earnings  for  prosperity.  "In  addition  to  these  minerals 
tliere  have  been  discovered  several  caves  which  are 
rich  in  bat  guano,  readily  marketable  as  a  fertilizer." 
"It  is  estimated  that  this  fertilizer  will  even- 
tually pay  all  operating  expenses,  leaving  the  operation 
of  the  sulphur  and  soda  plants  practically  a  clear  profit 
to  the  lot  holders." 

How  much  profit  on  your  investment  in  your  10  x  10 
desert  lot?  Why,  sir,  "Conservative  estimates  place  the 
possible  return  to  stockholders  at  from  35  to  60  per 
cent  on  each  $100  inve.sted."  The  circular  saith  not 
whether  the  35  to  60  per  cent  is  per  cent  per  annum,  or 
just  per  cent:  but  either  way  you  look  at  it,  no  mean 
standard  is  set,  and  it  is  increasingly  clear  that  "big, 
vital  men"  are  "squarely  in  back"  of  this  enterprise. 

The  circular  brings  in  Mr.  Courtenay  de  Kalb. 
through  a  little  article  which  he  published  in  the  Man- 
ufacturers'  Record  concerning  the  sodium  sulphate  de- 
posit in  New  Mexico.  It  is  safe  to  say  that  if  Mr.  de 
Kalb  had  known  the  use  to  which  his  article  would  be 
put,  he  would  not  have  taken  the  trouble  to  write  it. 

Altogether,  who  can  doubt  that,  according  to  Mr. 
Hodges,  the  promotion  of  this  enterprise  "went  much 
further  than  the  highest  principles  of  business  require." 
.  .  .  "They  went  much  further  than  the  law  of 
the  land  requires."    Especially  the  postal  laws. 

Should  sulphur,  soda,  and  guano  all  fail  the  enterprise, 
there  is  still  the  unlimited  hot  air  of  the  desert,  which, 
shipped  to  New  York  and  peddled  in  small  lots  by  the 
company's  eastern  representative,  will,  if  skilfully 
handled,  pay  a  handsome  profit. 
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What  Others  Think 


The  Naica  Case 

The  furore  caused  by  the  decree  of  the  Supreme  Court 
of  Mexico  in  the  Naica  case,  its  apparent  bearing  upon 
foreign-owned  mine  titles  and  property  rights  generally, 
and  the  aspersions  heaped  upon  the  Mexican  courts  as 
a  result  of  it  seem  to  justify  analysis  of  its  legal  as- 
pects. The  moral  aspects  of  the  controversy  from  first 
to  last  give  ground  for  discussion,  to  say  the  least;  but 
with  these  the  courts  could  have  nothing  to  do.  Con- 
demnation or  justification  of  the  decree  must  rest  upon 
its  interpretation  of  the  law,  for  that  is  the  function 
of  the  courts. 

The  story  was  told  in  the  Engineering  and  Mining 
Journal  of  Feb.  12,  1921.    What  is  the  law? 

Article  95  of  the  Code  of  Commerce  of  Mexico  (fed- 
eral) establishes  ten  requisites  "which  public  writings 
of  association  must  contain  for  their  validity";  and 
Article  96  of  the  same  code  reads:  "The  omission  of 
any  of  the  requisites  prescribed  in  the  preceding  article 
is  cause  of  nullity  of  the  social  pact  which  shall  be 
declared  at  the  request  of  any  of  the  partners  (socios)." 

The  writing  of  the  constitution  (articles  of  incorpora- 
tion) of  the  Compania  Minera  de  Naica,  S.  A.,  failed 
in  all  of  these  requisites.  The  company  early  sought  to 
cure  the  defects  by  a  vote  of  ratification  and  the  adop- 
tion of  a  code  of  bylaws  which  embodied  the  provisions 
prescribed  by  the  law  for  the  writing  of  a  constitution; 
but  the  meeting  of  shareholders  in  which  this  action 
was  taken  was  not  legally  called  nor  conducted,  and 
even  if  it  had  been,  the  action  would  have  been  without 
legal  effect  on  the  original  pact. 

The  attempt  of  the  shareholders  in  1897  to  vacate 
the  shares  of  Stopelli  for  non-payment  of  an  increase 
in  their  par  value  was  undoubtedly  illegal;  the  law 
definitely  provides  that  full-paid  shares  may  not  be 
assessed. 

The  validity  of  the  so-called  contract  of  August,  1905, 
between  an  alleged  attorney-in-fact  of  the  Stopelli  estate 
and  the  company,  seems  to  havo  been  well  refuted 
on  the  grounds  that  the  attornev  was  not  legally  the 
reprenentative  of  the  estate;  that,  even  if  he  had  been, 
a  judicial  order  was  necessary  to  the  ;ict,  as  there  were 
minor  heirs,  which  order  was  not  obtained,  and  that 
this  attempted  settlement  had  to  do  only  with  Stopelli's 
twenty-five  shares  of  the  cash  capital  and  the  dividends 
thereupon  and  not  with  his  interest  in  the  property 
nor  the  capital  .shares  which  represented  it. 

The  .Supreme  Court  decree  was  (jii  .iiipeal  from  a  deci- 
sion of  the  lower  court  in  a  suit,  l;ioiight  by  the  Sto- 
pelli heirw  on  the  ground  that  th<-  organizers  of  the 
company  failed  to  e.slablJHh  in  the  writing  of  the  con- 
stitution those  thingH  which  the  law  definitely  pre- 
BcribeB  as  necessary  to  its  validity  and  whose  omiHsion 
the  law  definitely  declares  to  be  caune  of  nullity  of  the 
social  pact,  which  may  be  declared  on  petition  of  any 
of  the  partnem.  The  defendant  comrmny  contended 
that  the  plaintifTs  were  not  Hharfhcikl.TH;  but  the  court 
finds  that  they  arc  such  of  right  ;  that  they  are  the 
succe.Hsor!*  In  Interest  of  one  of  the  original  partners; 


that  as  such  they  have  the  right  to  ask  judgment  of 
nullity,  and  so  decrees  that  the  company,  never  having 
been  legally  constituted,  does  not  exist;  therefore  the 
ownership  of  the  property  is  ipso  facto  still  vested  in 
the  original  owners,  and  orders  the  company  liquidated 
and  the  property  with  its  fruits  restored  to  the  original 
owners. 

The  court  further  finds  that  the  attempts  to  cure  the 
defects  in  the  writing  of  the  constitution  were  futile, 
as  they  were  corporate  acts;  i.e.,  acts  of  the  supposed 
corporation  per  se  and  not  of  the  original  partners  to 
the  pact  as  individuals.  The  doctrine  is  that  the  writ- 
ing of  a  constitution  is  a  pact  among  individuals  and 
can  be  reformed  or  amended  only  by  those  same  indi- 
viduals or  their  individual  successors  in  interest.  A 
body  which  does  not  exist  cannot  cure  itself  of  an  in- 
firmity. A  couple  not  legally  married  cannot  decree  the 
legality  of  acts  growing  out  of  the  illegal  association, 
but  can  only  by  actually  marrying  validate  the  acts  of 
the  conjugal  partnership  from  the  moment  of  mar- 
riage. The  only  possible  cure  for  the  company  would 
have  been  a  new  incorporation,  with  cession  of  prop- 
erty rights  directly  from  the  original  owner. 

Notwithstanding  that  in  the  finding  of  the  court  the 
corporation  as  such  does  not  exist,  the  association  or 
partner.ship  for  the  purpose  of  legal  service  and  judg- 
ment does  exist  under  the  provisions  of  the  Civil  Law, 
Article  2,222,  which  recognizes  to  such  ends  Socicdades 
de  Hecho ;  that  is,  association  or  partnership  of  fact  for 
the  moment. 

The  company's  claim  of  cure  by  prescription  is  un- 
founded because  prescription  cannot  run  either  in  favor 
of  or  against  a  person  or  body  which  does  not  legally 
exist ;  it  cannot  create  a  fact  out  of  nothing. 

It  is  unfortunate  that  this  important  case  should 
have  been  brought  to  a  decision  at  the  moment  when 
Mexico,  by  the  conduct  of  her  new  national  administra- 
tion, is  seeking  conscientiously  to  re-establish  herself  in 
the  good  graces  of  the  world.  In  the  average  Anglo- 
Saxon  mind,  habituated  to  the  operations  of  the  com- 
mon law  and  to  judgments  in  o(iuity,  it  is  at  once  cata- 
logued as  a  rank  mi.scarriage  of  justice,  a  violation  of 
vested  rights,  a  plain  ca.se  of  tami)ering  with  the  court. 
But  Mexican  jurisprudence  cannot  be  judged  by  the 
standards  of  America  or  England.  Mexico  is  not  a 
common-law  country;  its  laws  are  statutory.  There  is 
no  "e(|uity  side"  to  the  Mexican  courts;  they  are 
strictly  Jiizgrulos  dr  dcrvcho;  in  this  sense  courts  of 
law,  of  the  strict  letter  of  the  law.  Their  judges  are 
bound  by  their  jurisprudence  no  less  than  by  their  717-0- 
tentas  of  office  to  interpret  the  law  according  to  their 
reading  of  its  letter.  The  ideals  of  all  law  are  justice 
and  e(|uity,  but  justice  and  e(|uity  are  not  law. 

Undoubtedly,  in  the  attempted  incorporation  StopelH 
and  his  asHociates  acted  igiiorantly.  It  would  appear 
to  a  disinterested  observer  that  the  company  was  e(|ually 
Ignorant  or  else  culpable  in  allowing  such  grave  faults 
in  its  charter,  which  wa.s  also  its  property  deed,  to 
go  uncorrected.  In  no  country  does  ignorance  of  the 
law  exempt  from  itM  penalties.    The  lesson  is,  know  the 
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law  in  so  far  as  it  concerns  yuii,  or  employ  a  lawyer; 
better,  do  both.    Trust  in  God  and  keep  your  powder  dry. 
An  American  Lay  Student  of  Mexican 

Law  and  Practice. 


Copper-Leaching  Practice 

I  have  read  with  interest  the  comments  of  G.  D.  Van 
Arsdale  in  Engineering  and  Miiting  Journal  of  April 
16  on  my  paper  presented  at  the  Montreal  meeting  of 
the  Canadian  Institute  of  Mining  and  Metallurgy.  That 
paper  will  be  published  in  full  in  the  June  Bulletin  of 
the  Institute,  and  will,  it  is  hoped,  clear  up  some  of 
the  difficulties  found  in  the  abstract.  However,  as  many 
will  not  see  the  complete  paper,  I  offer  a  few  words  of 
explanation. 

In  ordinary  milling  practice  "setting  free  a  mineral" 
does  mean  separating  it  from  the  gangue.  In  leaching 
practice  there  is  no  reason  why  complete  separation 
should  be  necessary — all  that  is  required  is  that  the 
solvent  have  access  to  the  copper  mineral  and  that 
the  latter  be  sufficiently  crushed  to  dissolve  in  a  rea- 
sonable period  of  time.  The  meaning  of  the  phrase  as 
used  in  hydrometallurgy  is  therefore  modified  to  that 
extent. 

Mr.  Van  Ai-sdale  states  that  in  leaching  with  sul- 
phuric acid  the  chief  objection  to  the  solution  of  oxides 
of  iron  and  aluminum  comes  "from  an  increased  acid 
consumption  and  not  from  fouling  the  solutions."  This 
may  be  true  of  alumina,  which  is  inert,  but  it  is  not 
true  of  iron  oxide,  unless  we  include  under  acid  con- 
sumption that  lost  in  discarding  solutions  to  eliminate 
the  iron.  This  is  properly  chargeable  to  fouling  of 
the  solution.  One  might  infer  from  Mr.  Van  Arsdale's 
statements  that  iron  was  desirable  in  the  solutions  at 
Ajo,  but  if  so  they  certainly  have  "too  much  of  a  good 
thing."  Foul  solutions  remain  a  bugbear  even  in  prac- 
tice. To  the  credit  of  hydrometallurgists  be  it  said  that 
methods  have  been  found  to  overcome  some  of  the  diffi- 
culties due  to  the  presence  of  iron,  but  these  methods 
do  not  obviate  the  necessity  of  discarding  a  large  vol- 
ume of  solution  containing  some  copper  and  much  acid 
— the  latter  either  free,  if  electrolytic  deposition  be 
used  throughout,  or  latent,  if  still  partly  combined 
with  copper. 

Regarding  my  statements  that  when  ammonia  and 
ferric  salts  were  the  solvents  electrolytic  precipitation 
of  the  copper  was  impossible,  I  should  perhaps  have 
said  that  in  those  cases  the  commercial  possibility  of 
electrolytic  precipitation  remained  to  be  demonstrated. 
I  freely  acknowledge  that  the  "impossibility"  of  today 
often  becomes  the  reality  of  tomorrow. 

In  the  extract  of  my  article  I  was  made  to  state  that 
upward  percolation  "extracts  the  copper  more  rapidly 
and  reduces  channeling."  I  do  not  see  this  any  more 
clearly  than  does  Mr.  Van  Arsdale,  but  I  quoted  the 
assertion  in  my  paper  as  the  opinion  of  the  Ajo  metal- 
lurgists, who  have  adopted  upward  percolation.  I  also 
said  that  their  "method"  resulted  in  ten  times  as  much 
water-soluble  copper  in  the  tailings  as  at  Chuquicamata. 
It  is  quite  true,  but  I  referred  to  their  whole  leaching 
method,  and  not  simply  to  the  system  of  percolation. 
The  direction  of  percolation  I  consider  important,  espe- 
cially in  washing  the  tailings.  For  a  detailed  treatment 
of  this  question  I  must  refer  readers  to  the  June  Bulle- 
tin of  the  C.  I.  M.  M. 

Mr.  Van  Arsdale  would  like  acid  consumption  stated 
in  pounds  per  ton  of  copper  extracted  instead  of  per 
ton   of  material   treated.     Neither  method   is   entirely 


satisfactory  in  comparing  plants,  for  consumption  de- 
pends principally  upon  the  nature  of  the  gangue  and 
the  method  of  precipitation  used,  and  only  to  a  minor 
e.xtent  upon  the  copper  content  of  the  ore  or  tailings. 

Mr.  Van  Arsdale's  preference  for  graphite  anodes 
is  well  known  (for  a  detailed  discussion  of  the  advan- 
tages of  lead  and  graphite  anodes  see  Trans.  A.  I.  M.  E., 
Vol.  55,  pp.  843-853),  and  I  myself  went  so  far  as  to 
predict  their  use  in  large-scale  operation.  My  paper, 
however,  deals  rather  with  present  than  future  practice. 
I  am  glad  that  Mr.  Van  Arsdale  mentioned  the  value 
of  ferrous  sulphate  as  a  depolarizing  agent.  It  is  well 
that  something  can  be  said  in  favor  of  iron  in  the 
electrolyte. 

It  appears  to  me  an  undeservedly  severe  criticism 
of  the  practice  at  Ajo  and  Chuquicamata  to  state  that 
"there  is  nothing  very  complicated  or  difficult  in  get- 
ting a  yield  of  2.5  to  3.0  lb.  of  copper  per  kilowatt- 
hour."  The  New  Cornelia  and  Chile  Exploration  com- 
panies would  be  thankful  to  get  half  of  those  yields. 
The  theoretical  value,  electrolyzing  cupric  sulphate 
solutions  without  depolarizing  agents,  is  only  2.14  lb. 
per  kilowatt-hour.  Assuming  an  ampere  efficiency  of 
85  per  cent,  and  taking  2.0  volts  as  the  minimum  that 
will  give  a  satisfactory  current  density  under  the  con- 
ditions mentioned,  the  yield  becomes  1.11  lb.  Of  course, 
better  than  this  can  be  done  with  graphite  anodes  and 
efficient  depolarization,  but  it  is  doubtful  if  at  the  above 
plants  this  change  would  be  profitable,  if  at  all  possible. 

Deschenes,  Que.  F.  E.  Lathe. 

The  Fatigue  of  Drill  Steel 

In  Engineering  and  Mining  Journal  of  April  16,  the 
interesting  article  by  Frank  H.  Kingdon  on  drill  steel 
and  editorial  comment  on  the  same  prompt  me  to  state 
briefly  our  experience  with  steel  breakage.  We  have 
driven  a  tunnel  8,000  ft.  and  at  the  breast  we  drove  an 
upraise  vertically  1,200  ft.  to  drain  200  ft.  of  water  out 
of  an  old  mine.  Most  of  this  work  was  done  through 
excessively  hard  rock,  and,  although  the  best  drill  steel 
obtainable  was  used,  there  was  an  enormous  amount  of 
breakage,  due  not  only  to  the  hard  rock  but  also  to  the 
fact  that  our  steel  was  terribly  punished  by  our  water 
Leyners  operating  on  130  lb.  of  air. 

At  the  time  our  breakage  was  at  its  worst,  with  the 
steels  breaking  near  the  shank,  near  the  bit,  in  the 
middle,  and  every  other  place,  I  read  an  article  in  the 
Scientific  American  on  the  fatigue  of  metals  and  deter- 
mined to  try  an  experiment.  From  a  new  bar  of  steel 
two  starters  were  made.  Number  one  was  sent  in  the 
tunnel,  started  a  hole,  was  immediately  brought  out, 
resharpened  and  sent  in  to  start  another  hole.  This 
routine  was  kept  up  until  twelve  holes  had  been  started, 
and  then  the  starter  broke  in  the  middle  like  glass. 

The  second  starter  was  used  on  one  hole  and  then 
allowed  to  "rest"  the  next  day.  The  third  day  another 
hole  was  started,  and  so  on  until  107  holes  had  been 
commenced  in  very  hard  rock,  when  it  also  broke  in  two. 

Before  this  experiment  was  completed,  we  purchased 
three  times  the  amount  of  steel  we  had  been  using 
and  used  one-third  of  it  every  third  day.  Our  steel 
breakage  under  the  plan  outlined  became  negligible. 

I  have  explained  to  several  mining  men  our  plan  of 
handling  steel,  and  in  every  instance  where  the  plan  has 
been  put  in  operation  it  has  been  a  marked  success. 
It  is  certain  that  steel  does  gel  tired,  and  is  greatly 
benefited  by  a  rest.  Carroll  M.  C.\RTER. 

Ohio  City,  Col. 
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Study  of  Underground  Electrical  Prospecting- 

Part  II* 

Dip  and  Strike  of  Tilted  Strata — Experiments  in  Iron  Region  of  Calvados — 
Spontaneous  Polarization  Due  to  Chemical  Action  Resulting  From  Oxidation — 
Electrical  Prospecting  Will  Probably  Never  Give  Certain  and  Precise  Results 


By  C.  Schlumberger 

nder  the  direction  of  tlie  autlior  b 


Slierwin  F.  Kelly 


Theoretical  Study  of  Tilted  Strata 

A  TERRAIN  OF  TILTED  STRATA,  composed  of 
an  alternating  series  of  different  rocks,  acts  after 
the  manner  of  an  anisotropic  body,  possessing 
an  electrical  conductivity  greater  in  the  direction  of 
the  bedding  than  perpendicular  to  it.  This  holds,  no 
matter  what  the  nature  of  the  layers  may  be,  provided 
they  have  different  specific  resistances.  Place  a  con- 
tact A  in  a  stratified  mass,  supposing  the  stratification 
to  be  vertical,  the  other  contact  having  been  placed  at 
a  greater  distance  (Fig.  17).  The  equipotential  sur- 
faces in  the  ground  are  flattened  ellipsoids  of  revolution 
about  Ax  as  an  axis  which  is  perpendicular  to  the 
plane  of  .stratification.  The  superficial  curves  of  equal 
potential  are  e'lipses  elongated  in  the  direction  of 
stratification.  The  elongation  is  greater  the  greater 
the  anisotropy  of  the  ground.  If  the  beds  are  inclined, 
the  elongation  of  the  ellipses  is  less  pronounced,  and 
it  disappears  when  they  are  horizontal. 

Strata  covered  by  thick  sediments  necessitate  experi- 
menting on  large  curves  whose  radius  is  double  the 
thickness  of  the  covering.  The  better  conductor  the 
covering  sediments  are,  the  more  they  interfere  with 
the  elongation  of  the  curves,  so  that  no  precise  rule 
can  be  given.  In  practice,  overlying  sediments  are  often 
horizontal  and  present  few  irregularities  in  the  relief, 
and  this  causes  no  deformation  in  the  curves,  but  acts 
merely  as  a  more  or  less  opaque  screen.  Operating 
with  curves  of  large  diameter  only,  the  general  direc- 
tion of  stratification  can  be  studied  over  a  wide  terri- 
tory. 

Conclu.sive  practical  studies  of  the  determination  of 
the  direction  of  dip  have  not  been  obtained,  but,  theo- 
retically, there  is  an  unsymmetrical  deformation  of  the 
surface  intersections  of  the  ellipsoid  of  equipotentials 
that  would  indicate  the  direction  of  dip.  The  practical 
difficulty  ari.ses  from  the  lack  of  'Mimogeneity  of  the 
soil.  The  existence  of  a  drill  hole  makes  it  possible  to 
make  a  contact  deep  in  the  earth,  and  thus  discover 
the  direction  of  the  dip  by  the  direction  of  the  decen- 
tering  of  the  surface  equipotential  curves  with  respect 
to  the  point  vertically  above. 

Assuming  Htratification  vertical  or  nearly  so,  it  is 
poH.sible  to  locale  a  ittratum  i  assumed  to  have,  for 
example,  double  the  specific  rpsistance  of  the  surround- 
ing  material  I  by  determining  the  profile  of  the  electric 
field  ao  Hhown  in  Fig.  18,  the  two  points  being  placed 
a  great  diMance,  1.000  to  2,000  meters,  ai)arl.  The 
method  of  refraction.  Fig.  19,  pre.Mcnts  another  pos- 
sibility. In  thiH  ca«c  the  line  Mi  is  inclined  at  about 
forty-five  degrees  to  the  Htrike.  The  curve  of  equi- 
potential,   ON    being    traced    ihtohh,    registerM    diittinct 


deflection  on  both  sides  of  the  stratum  of  higher 
resistance.  Presence  of  overlying  covering  suppresses 
the  phenomenon  to  a  certain  extent.  For  the  deforma- 
tions to  be  perceptible,  the  difference  between  the  specific 
resistances  of  the  two  rocks  must  be  great  enough  to 
be  recognized,  and  the  thickness  of  the  stratum  suffi- 
ciently large  in  comparison  to  the  thickness  of  the  cover. 


■TiticAi,  iii;-ri:n.MiNA'n(>.\  oi.'tmi 

<>l-'  .STUATA 


■llAlt  Ai'TI'IUlSTICS 


•I'«rl    I  nr  lliln  pill.. 
und  Ulnini/  Jnnrnai 


In  III'    Ml,)'  7  In 


r.f  i:nuln<rrti<ii 


As  always,  the  deei>-lying  ])henomei)a  are  iK'rceptible 
only  if  pronounced.  When  the  overlying  material  is 
irregular,  a  great   dilficulty   is  introduced. 

I)is|ilacemenl  by  faulting  can  lie  detected  where  pro- 
noiiiiced  diirereiices  in  resist.'ince  of  the  fauite<l  stratum 
and  its  inclosing  formal  ions  exist.  I''ig.  20  shows  an 
e(|uipotenl  iai  line  following  ii  stratum  of  sandstone 
faulted  111   F. 
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In  1912,  1913,  and  1914  I  carried  on  a  number  of 
experiments  in  tiie  region  of  Calvados,  in  northwest 
France,  that  may  serve  as  a  practical  illustration  of  a 
stratigraphical  study,  based  on  the  foregoing  theoretical 
principles.  The  Silurian  beds  studied  consist  of  the 
compact  Armoricain  sandstones  at  the  base.  Next  above 
are  the  Calymene  schists,  containing  iron  ore  and 
having  a  thickness  of  about  100  meters;  above  these 
formations  are  the  layers  of  May  sandstones  and  the 
Upper  Silurian,  which  are  differentiated  from  the 
Armoricain  sandstones  by  alternating  .schists  and  sand- 
stones. The  Silurian  beds  are  generally  tilted  and 
covered  by  horizontal  Jurassic  limestones.  The  relief 
of  the  surface  is  not  pronounced. 

Experiments  at  Fierville-la-Campagne  were  carried 
on  in  a  region  of  relatively  thick  overburden,  where 
the  older  strata  were  well  known  through  a  series  of 
drill  holes.  The  Silurian  is  neaily  vertical.  The 
Jurassic,  which  is  rather  argillaceous,  an  unfavorable 
condition,  is  from  60  to  90  meters  thick. 

The  direction  of  stratification  was  studied  by  means 
of  equipotential  curves.  In  the  upper  part  of  Fig.  21 
is  given  the  profile  of  the  beds  examined,  as  determined 
in  seven  drill  holes  aligned  perpendicularly  to  the 
strike.  The  lower  part  of  the  figure  shows  several 
equipotential  curves,  traced  around  three  successive 
contacts  A„  A.,  and  A„  and  the  other  contact,  B, 
remained  fixed  at  about  three  kilometers  from  the 
region  being  explored.  From  these  curves  may  be 
drawn  the  following  observations: 

The  contact  A,  is  placed  above  feldspathic  sandstones 
of  the  Lower  Silurian.  They  produce  the  curves  C, 
and  C\,  which  have  a  radius  of  250  to  500  meters  and 
are  approximately  circular."  From  that  it  may  be  con- 
eluded  that  the  mass  is  sensibly  isotropic;  therefore 
but  slightly  fissured  in  the  direction  of  stratification, 
without  alterations  of  differently  constituted  layers. 

The  contact  A,  was  placed  near  a  drill  hole  which 
had  encountered  the  Ca'.ymene  schists  and  the  iron  ore. 
The  curve  C,.  of  100  meters'  radius,  is  nearly  circular, 
because  the  corresponding  equipotential  surface  does 
not  penetrate  far  enough  into  the  Silurian,  and  so  is 
under  the  influence  of  the  horizontal  overburden.  The 
curve  C,  begins  to  show  a  slight  ellipticity,  but  this 
is  clearly  manifested  only  for  C",  with  an  average 
radius  of  400  meters,  much  greater  than  the  thickness 
of  the  Jurassic,  which  is  about  100  meters.  The  curve 
C".  presents  the  same  deformation,  and  its  length 
is  more  than  3.5  kilometers.  The  region  is  therefore 
anisotropic,  its  maximum  conductivity  (that  is  to  say, 
the  direction  of  stratification)  being  parallel  to  the 
long  axis  of  the  equipotential  ellipses.  The  contact 
A„  over  the  Upper  Silurian,  also  gives  definitely 
elongated  equipotential  curves  C.,  and  C\;  therefore 
it  may  be  concluded  that  the  series  is  made  up  of  beds 
of  different  nature  (schists  and  sandstones).  These 
results  are  in  conformity  with  those  given  by  the  drills. 
Notably,  the  strike  of  the  Silurian  coincides  exactly 
with  the  direction  of  elongation  of  the  curves. 

Near  the  iron-ore  deposits  the  contact  of  the 
Calymene  schists  with  the  Armoricain  sandstones, 
which  constitutes  a  definite  geological  horizon,  was 
searched  for  by  refraction  of  the  curves  and  by  the 
electric  field  profile.     The  refraction  of  the  curves  was 

'"The  (lots  marked  on  the  curves  show  the  points  determined  in 
the  field.  Their  positions  were  then  noted  in  relation  to  the  topog- 
raphy, and,  finally.  Joined  with  a  continuous  curve  in  the  drawing. 


visible  in  the  field,  but  was  not  clear,  and  might  have 
escaped  observation  if  the  result  had  not  been  known 
beforehand. 

The  indications  given  by  the  profile  of  the  electric 
field  were  more  satisfactory.  They  are  represented  in 
Fig.  22.  The  two  contacts  A  and  B  having  been  placed 
on  opposite  sides  of  the  contact  sought,  and  at  a  dis- 
tance of  about  a  kilometer  from  it,  three  profiles  were 
drawn,  following  the  lines  a-,i/„  x.,y.^,  xjf.„  parallel  to 
the  direction  AB.  In  each  one  of  these  the  field  pre- 
sents a  marked  discontinuity  at  the  points  P„  P.,,  and 
/*„  corresponding  closely  to  the  juncture  sought.  The 
Armoricain  sandstones,  being  of  higher  specific  resist- 
ance than  the  schists,  indicate  their  presence  by  a  sharp 
rise  of  the  field ;  that  is  to  say,  of  the  rate  of  fall  of  the 
current,  due  to  the  resistance  per  meter. 

It  is  interesting  to  note  the  rapidity  with  which 
these  profiles  may  be  established.  With  a  personnel  of 
two  operators,  two  assistants,  and  a  chauffeur,  six  and 
a  half  hours  sufficed  to  place  the  line  AB.  pass  the 
current,  and  trace  the  three  profiles,  which  determine, 
at  three  different  points,  the  desired  contact  within 
about  fifty  meters.  This  point  of  view  of  the  experi- 
ment was  of  special  interest,  for  no  less  than  seven 
drill  holes,  distributed  along  a  line  about  1,100  meters 
in  length,  were  needed  to  find  the  Calymene  schists, 
and  with  them  the  iron  deposits.  This  uncertainty  is 
explained  by  the  difficulty  in  distinguishing  between  the 
cores  taken  from  the  May  sandstone,  above  the  schists, 
and  those  from  Armoricain  sandstone,  below  the  schists. 

Conclusions — The  experiments  made  in  the  Calvados 
show  a  way  in  which  electrical  prospecting  seems 
capable  of  rendering  service  in  the  study  of  regions  not 
containing  good  conducting  ores.  It  is  applicable  only 
if  the  strata  are  tilted,  and  the  indications  are  clearer 
as  the  beds  become  more  nearly  vertical.  This  is  of 
advantage,  as  it  is  precisely  in  such  examinations  that 
the  drill  holes  must  be  placed  with  the  greatest  pre- 
cision. The  following  points  must  be  noted:  First, 
the  facility  with  which  the  average  strike  of  strata  over 
a  wide  area  may  be  determined;  second,  the  possibility 
of  following  from  place  to  place  a  known  and  con- 
veniently chosen  geological  horizon. 

It  may  be  that  the  regularity  of  the  Normandy 
Silurian,  the  considerable  thickness  of  its  beds,  and  the 
nature  of  the  overburden  constitute  particularly  favor- 
able circumstances.  I  think  that  they  are  not  isolated. 
Other  and  analogous  conditions  should  be  found  in 
which  the  thin  covering  material  would  permit  the  rapid 
planning  of  a  drilling  campaign. 

Study  of  the  Form  of  a  Conducting  Body 

Principles — Suppose  a  point  of  a  conducting  orebody 
is  known,  either  by  outcrop,  or  by  any  kind  of  explora- 
tion work,  pit,  gallery,  or  drill.  Let  it  be,  for  example, 
a  body  Z  of  pyrite,"  touched  by  a  drill  hole  S  at  a 
point  A,  as  is  indicated  in  the  plan  and  elevation  of 
Fig.  23.  To  determine  the  approximate  form  of  the 
deposit,  the  process  is  as  follows:  The  contact  B  hav- 
ing been  placed  anywhere  at  a  distance,  the  ore  at  A 
is  chosen  as  the  second  contact,  and  the  equipotential 
curves  are  traced  at  the  surface  of  the  ground,  above 
A."  Because  its  conductivity  is  much  superior  to  that 
of   the   surrounding   ground,   the   orebody   is   at   about 

"Or  a  mass  of  magnetite,  pyrolusite,  or  other  like  formation. 

"If  there  are  underground  workings,  the  observations,  which 
will  permit  the  determination  of  the  form  of  the  equipotential 
surfaces  in  the  ground,  can  Just  as  well  be  made  in  them. 
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the  same  potential  throughout  its  entire  mass.  The 
equipotential  surfaces  envelop  it  fairly  closely,  there- 
fore, and  their  outcrops,  following  the  lines  C„  C,, 
are  centered  on  the  deposit"  and  follow  its  form  more 
or  less  exactly. 

To  determine  which  of  the  equipotential,  concentric 
curves  coincides  most  nearly  with  the  apparent  hori- 
zontal contour  of  the  mass,  two  features  are  distin- 
guished. If,  by  means  of  work  already  done,  one  point 
M  of  the  horizontal  limit  is  known,  a  curve  C..,  passing 
near  the  point  vertically  above  M,  is  chosen  as  the  ap- 
parent contour,  admitting  that  it  incloses  the  deposit 
at  a  practically  constant  distance.  If  nothing  is  as  yet 
known,  measures  of  potential  above  the  mass  are  made. 
For  example,  a  profile  of  potentials  is  laid  out  along  a 
line  xy,  which  cuts  across  the  curves  diametrically.    As 


metrical,  having  a  more  abrupt  slope  on  the  side  X 
than  on  the  side  of  the  dip,  y.  As  a  result,  the  equi- 
potential cui-ves  will  be  more  closely  crowded  at  x  than 
at  y.  Evidently,  in  practice  it  would  be  impossible  to 
limit  the  mass  precisely  down  the  dip. 

The  practical  difficulties  come  from:  (1)  The  relief 
of  the  surface,  which  may  cause  notable  perturbations; 
(2)  lack  of  homogeneity  of  the  soil;  (3)  accidents 
in  the  mass,  such  as  faults,  quartz  dikes,  and  similar 
characteristics,  which  interrupt  the  electric  conductiv- 
ity, although  the  deposit  is  continuous  from  the  miner's 
point  of  view. 

From  experiments  at  Bor  (Serbia)  upon  a  known 
mass  of  cupriferous  pyrite,  it  seems  possible  to  discover 
easily  (in  one  or  two  days)  the  approximate  form  of 
a  conductor   of  which  a  point  has  been  reached,   by 


Sandstone   Pj      Schist 
FIG.  22 
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is  repre.sented  in  Fig.  24,  the  values  V  of  the  potential 
are  laid  out  an  the  ordinates,  with  the  surface  of  the 
ground  an  zero.  Thus,  a  profile  such  a.s  aji  is  obtained. 
The  body  Z  being  sensibly  equipotential  corresponds 
in  the  profi'e  to  a  flat  portion  terminaled  by  two  zones 
where  the  potential  falls  rapidly,  due  to  ihe  considerable 
resi.stance  drop  which  the  passage  of  the  current  pro- 
duces in  the  surrounding  poorly  conducting  material. 
The  limit  of  the  deposit  is  taken  at  the  points  where 
this  sudden  drop  in  produced." 

The  preceding  is  the  simplest  <  ,isc,  where  the  ma.ss 
Z  is  nearly  horizontal  and  distinctly  limited  by  vertical 
sides.  Ill  general,  the  deposits  lnvc  a  more  or  less 
steep  dip  aiifl  taper  out  in  ragged  frinifes  without  a 
well-deflncd  horizontal  contour.  The;  i)olcntial-nhart  is 
then  Hubj'-ct  to  more  doubtful  interpretation.  Take  the 
simple  example  of  u  dli)ping  lenticular  mass  Z  (FMg. 
25).     The  piofiie  of   the   potentials  will    not    be   sym- 

"Thp  <  "ntor  I  ,  In  prlnclplo,  Ih..  polnl  whpro  thi'  <lt|ii,).li  .onii" 
n<'iir>'»l  >!•  thn  unrtiun-.  thn  (ip«'X. 

"Ill  priKtlnn  lli«  pf.nio  of  pntr-tilliit  In  not  trnood.  but  n  prnnii- 
of  Ihr-  n<  Id  //  (..r  full  <if  po(<Titlnl  |>ir  m'tor)  In  pliitli'il.  Thim 
a  curve  a'  0'  |a  r,btalii>'<l.  In  which  lli"  two  iiinxlmii  rhinniii.i  jr..' 
the  limli«  of  ih<i  'teponIL 


determining  the  equipotential  curves  around  this  point 
as  contact.  These  conclusions  would  in  any  circum- 
stance be  invalidated  if  it  were  to  be  established  that 
either  the  real  form  of  the  Bor  deposit  escaped  me  or 
that  this  mass  constitutes  an  exceptionally  favorable 
one  that  could  not  be  found  again,  because  of  the  nature 
of  the  ore  and  that  of  the  incasing  country  rock. 

I  wish  to  add  that  the  indications  thus  given  refer 
to  the  form  of  the  deposit  in  horizontal  plane  only, 
and  that  the  vertical  disposition  (depth  of  the  shoots 
and  their  locations)  escapes  discovery  entirely,  or 
nearly  so,  which  is  a  grave  disadvantage. 

iNDUCIOl)    I'OI.AKIZATION 

A  mass  Z  of  metallic  conductivity  buried  in  the 
ground  nets  in  the  same  manner  as  a  bit  of  metal  sub- 
meiged  in  water.  If  a  direct  current,  ?'.  is  passed 
hetween  the  two  contacts  A  and  H,  as  indicated  in 
I'^ig.  20,  it  decomposes  the  water  in  the  inclosing  rocks. 
There  results  a  deposit  of  hydrogen  on  the  part  /' 
where  the  electricity  enters  the  mass,  and  a  deposit  of 
oxygen    over    Ihe    entire    region    (,)    wliere    the    current 
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leaves  the  ore.  The  polarization  of  the  orebody  is  thus 
produced;  that  is  to  say,  the  orebody  transforms  itself 
into  a  veritable  storage  battei'y.  As  soon  as  the  elec- 
trolyzing  current  i  is  turned  off,  this  battery  discharges 
itself  through  the  ground  (dotted  arrows),  P  acting 
as  the  positive  pole  and  C  as  the  negative  one.  Observa- 
tions at  the  surface  of  the  potentials  due  to  this  dis- 
charge of  current"  should  permit  determination  of  the 
position  of  the  conducting  mass  Z.  The  entire  work 
is  done  with  the  usual  apparatus  already  described 
(movable  line,  non-polarizing  electrodes,  galvanometer, 
and  voltmeter) . 

Let  it  be  said  at  once,  however,  that  I  have  not 
as  yet  obtained  really  satisfying  results  in  the  field, 
but  the  difficulties  which  I  encountered,  on  the  other 
hand,  enabled  me  to  make  two  interesting  observations. 
The  first  is  that  all  pyrite  deposits  are  spontaneously 
polarized  and  act  permanently  like  great  batteries, 
without  there  being  any  necessity  to  make  use  of  an 
electrolyzing  current.  These  forces  of  spontaneous 
polarization  therefore  hide,  in  the  case  of  pyrite,  the 
phenomena  of  induced  polarization. 

The  second  observation  was  of  the  following  fact: 
When  a  current,  i,  is  passed  through  any  given  ground 
between  two  contacts  .4.  and  B  in  the  direction  from  A 
to  B  (Fig.  27),  on  interrupting  the  current,  by  open- 
ing the  circuit  L,  there  remains  for  a  certain  time  a 
residual  difference  of  potential  in  the  ground,  the  region 
around  A  remaining  positive  with  respect  to  that 
around  B,  just  as  though  the  line  L  were  continuing 
to  discharge  a  small  current  in  the  original  direction. 
These  residual  differences  of  potential  do  not  exceed  a 
fraction  of  a  volt.  They  disappear  progressively  of 
themselves,  the  speed  of  dying  out  being  the  faster  the 
shorter  the  length  of  time  the  current  i  was  flowing. 
The  same  thing  happens  when  using  pure  water  instead 
of  wet  ground,  provided  that  convection  currents  do 
not  interfere  by  mixing  the  different  parts  of  the  liquid. 
These  phenomena  are  not  caused  by  the  surface 
polarization  which  takes  place  at  the  contact  of  the 
metallic  pegs  with  the  moist  earth,  but  in  a  polariza- 
tion of  volume  involving  the  entire  mass  of  electrolyte 
around  the  contacts.  There  is  not  a  simple  diffusion 
in  the  ground  of  the  oxygen  and  hydrogen  disengaged 
at  the  metallic  pegs,  because  the  phenomenon  is  estab- 
blished  instantaneously  at  a  great  distance;  but  the 
appearances  are  comparable  to  those  that  wOuld  be 
given  by  a  battery  containing  gas  thus  formed.  There 
seems  to  be  a  movement  of  ions  which  creates  a  dis- 
symmetry between  the  two  regions  surrounding  the 
electrodes  A  and  B.    The  residual  action  is  more  intense 


and  prolonged  the  stronger  and  more  prolonged  the 
current  that  provoked  it,  which  appears  to  imply  an 
electrolytic  action. 

Spontaneous  Polarization 

General — Studying  the  lens  of  pyrite  of  Sain-Bel, 
Rhone,  in  1913,  I  noticed  that  near  it  the  soil  presented, 
spontaneously,  easily  measurable  differences  of  poten- 
tial." This  observation  has  been  confirmed  since,  for 
pyrite  deposits,  by  an  entire  series  of  investigations" 
in  the  course  of  which  no  exception  was  encountered. 
The  fact  may  be  considered  as  absolutely  general  as 
far  as  pyrite  and  pyritic  minerals  are  concerned. 

For  veins  of  ga!ena,  differences  of  potential  are  ob- 
served when  the  ore  contains  pyrite  (as  at  Villemagne, 
in  the  Gard)  ;  but  it  seems  that  the  phenomenon  does 
not  exist,  or  at  least  is  too  feeble  to  be  clearly  observed, 
when  pyrite  is  entirely  lacking,  as  in  the  veins  in  the 
Penarroya  district,  Spain  (mines  of  Villanueva  de 
Duque). 

I  think  that  mispickel  should  be  active,  but  have  not 
had  occasion  to  make  conclusive  field  experiments  with 
respect  to  that  substance.  Magnetite  and  pyrolusite 
give  no  results,"  and  it  is  the  same  for  the  non-con- 
ducting ores  (blende,  carbonates,  and  the  like).  Iron 
buried  in  the  ground  (pipes,  rails  and  similar  objects) 
on  the  contrary,  causes  phenomena  analogous  to  those 
resulting    from    masses    of    pyrite." 

From  this  simple  enumeration  it  may  be  concluded 
that  the  metallic  conductivity  factors  in  "spontaneous 
polarization." 

Description  of  Phenomena  Observed — Herewith  is  the 
manner  in  which  these  things  are  observed  in  a  large 
lens  of  pyrite,  such  as  that  of  Sain-Bel,  of  Bor,  or  of 
Andalousie : 

When  the  soil  is  touched  with  a  movable  line  contain- 
ing a  voltmeter  and  galvanometer  and  terminated  by 
two  non-polarizing  electrodes,  on  approaching  the 
deposit  regular  differences  of  potential  will  begin  to 
be  noticed  several  hundred  meters  away  from  the  ore 
(300  meters,  for  example),  the  electrode  nearest  the 
lens  being  nearly  always  negative  to  the  other.  The 
difference  of  potential  thus  observed  increases  as  one 
advances,  and  may  even  attain  several  millivolts  per 
meter.'"  In  the  region  above  the  ore  the  potential  is 
nearly  constant ;  then,  after  traversing  the  deposit,  new 
differences  are  observed,  but  in  the  opposite  sense  from 
the  preceding. 

The  results  of  these  potential  measures,  usually  made 
along  a  line,  are  easily  translated  into  a  profile  in 
which  the  distances  are  laid  out  as  abscissse  and  the 
potentials  as  ordinates.     The  maximum  of  separation 


"These  differences  of  potential  should  be  weak.  In  fact,  the 
total  electromotive  force  of  the  battery  should  not  exceed  1.5 
volts,  and,  of  this,  a  fraction  only  would  be  perceptible  at  the 
surface  of  the  ground  in  the  form  of  resistance-drop  of  potential 
of  the  discharging  current. 

"Since  then  I  have  searched  for  observations  that  may  have 
been  made  on  this  subject  by  other  authors.  The  first  studies 
of  electricHl  phenomena  in  metallic  deposits  were  conducted  from 
1830  to  1848  by  R.  W.  Fox,  in  the  veins  of  Cornwall,  using  the 
decidedly  rudimentary  technique  known  at  that  period.  (See  espe- 
cially Henwood,  "Sur  les  courants  ele(  tritiucs  observes  dans  les 
tllons  de  Cornouailles,"  Annates  des  Mines,  3d  series.  Vol.  11, 
1837,  p.  585  :  Reich,  "Notix  uber  elektrische  Strome  auf  Brzgan- 
gen,"  Annales  de  Poggendorff,  Vol.  48,  p.  287.)  Then  there  must 
be  mentioned  the  interesting  observations  collected  by  Carl  Barus 
in  1880  at  tlie  Comstock  lode  and  at  tlie  Eureka  mine,  which 
should  have  led  their  author  to  important  results  if  he  had  not 
been  handicapped  by  the  imperfect  apparatus  in  use  at  that  time. 
Finally,  in  the  laboratory,  a  number  of  experimenters  have  studied 
the  polarization  of  various  minerals  in  contact  with  different 
clcctrolvtes.  Among  the  works  of  this  nature  the  most  recent 
and  most  remarkable  is  that  of  R.  t'  UVIIs.  "Pliectric  Activity 
In  Ore  Deposits."  U.  .S.  GeoIoRical  Surv.  v  I'.ulletin  45S,  1014.  This 
publication  contains  a  detailed  bibliography  of  those  works  ante- 
rior to  it. 

To  summarize   the   status   of  the  question   in    1914    1   quote    the 


last  paragraph  of  the  preface  to  the  work  of  R.  C.  Wells,  written 
by  George  Otis  Smith,  Director  of  tlie  U.  S.  Geological  Survey: 

"It  should  be  emphasized  that  results  thus  far  obtained  afford 
no  adequate  basis  for  any  method  of  electric  prospecting  nor  any 
promise  of  development  of  sucli  a  method  by  connecting  the 
presence  of  ore  deposits  with  readily  or  definitely  measurable 
electric  activity.  Nevertheless,  the  data  here  presented  are  be- 
lieved to  possess  value  in  the  broader  investigation  of  ores,  for 
even  feeble  currents  might  exert  a  directional  Influence  on  ore 
deposition,  and  chemical  conditions,  even  at  a  distance,  might  be 
a  factor  in  determining  mineral  association." 

"The  list  of  the  principal  pyrite  deposits  studied  is:  Sain-Bel, 
Rhone  (pure  pyrite)  ;  Vaux,  Rhone  (magnetic  pyrite)  :  Saint- 
Felix-de-Pallieres,  Gard  (pyrite  with  galena  and  blende)  :  Herre- 
rias  and  Campanario.  -Andalousie  (cupriferous  pyrite)  :  Bor,  Serbia 
(pyrite  and  covellite). 

"The  experiments  were  made  upon  the  magnetite  oi  Norm.andy 
and  upon  the  oxides  of  Romaneche   (Saone-et-Loire). 

"Thus  it  would  be  possible  to  find  btnicd  pipe  lines  as  though 
tliey  were  pyrite  deposits,  except  that  tlie  action  Is  not  so  clear. 

"The  most  marked  effect  noticed  in  this  connection  was  a 
difference  of  potential  of  400  millivults  in  a  lino  100  meters  long, 
making  an  average  of  four  millivolts  per  meter  (northwest  border 
of  the  orebody  of  Bor). 


822 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  20 


between  the  summit  of  the  line  and  the  distant  points 
may  be  as  great  as  500  millivolts.  It  is  easy  to  trace 
the  equipotential  lines,  and  it  will  then  be  observed  that 
they  follow  approximately  the  outlines  of  the  deposit, 
surrounding  a  center  of  negative  potential  just  above 
it.  Moreover,  Ihere  is  frequently,  in  the  wetter  part 
of  the  deposit,  a  center  of  positive  potential,  of  small 
extent,  and  naturally  surrounded  by  the  curves.  Gen- 
erally, the  equipotential  lines  of  spontaneous  polariza- 
tion close  well,  with  about  the  same  precision  as  the 
measures  are  made  (several  millivolts).  They  seem  to 
be  as  stable  as  the  profiles;  that  is  to  say,  one  finds 
them  unchanged  on  making  the  measures  over  again 
after  a  certain  time. 

Application  to  Prospecting — Observation  of  the 
phenomena  described  seems,  on  first  consideration,  to 
be  susceptible  of  rendering  signal  service  in  prospect- 
ing for  various  pyritic  minerals.  Their  measurement 
requires  only  light  apparatus,  easy  to  handle;  it  is 
extremely  rapid;  and  the  action  of  the  deposit  is  dis- 
tinguishable at  a  considerable  distance,  at  least  for 
deposits  that  are  of  importance.  Thus,  it  is  possible 
to  search  the  ground  thoroughly,  hectare  by  hectare, 
with  a  speed  that  I  calculate  to  be,  in  favorable  ground, 
at  least  twenty  hectares  per  day,  with  two  men,  a  pros- 
pector, and  an  assistant.  As  the  work  leaves  no  trace, 
absolute  secrecy  may  be  maintained,  even  with  respect 
to  the  assistant,  who  does  not  see  the  instrument 
readings.  Finally,  where  the  region  is  indicated  as 
interesting,  it  may  be  more  thoroughly  studied  by 
means  of  the  method  of  conductivities,  which  should 
permit,  with  or  without  drilling,  the  formation  of  an 
opinion  concerning  the  importance  and  form  of  the 
deposit.  All  of  this  constitutes  a  tempting  method  of 
prospecting.  Experience  will  show  how  much  of  this 
optimism  is  justified. 

Two  grave  objections  to  the  methods  noted  must  be 
considered:  First,  pyrite  grains  disseminated  in  the 
rock  may  show  polarization.  It  is  thus  that  I  encoun- 
tered a  long  band  of  ground,  giving  in  places  notable 
differences  of  potential  (200  to  300  millivolts),  and 
which  appeared  to  correspond  to  a  series  of  schists 
strongly  pyritized,  although  the  exploration  work  has 
not  yet  di.sclosed  them.  How  can  one  distinguish  such 
a  zone,  lacking  in  interest  for  the  miner,  from  a 
large  deposit,  compact  and  of  great  value?  Certainly 
the  general  action  of  the  phenomena,  the  accentuation 
of  polarization  at  certain  prominent  points  where  the 
infiltration  of  water  promote.s  the  oxidation  of  the 
pyrite,  should  .serve  as  a  guide.  Nevertheless,  the 
hazard  remains. 

The  .second  objection  concerns  tht-  slight  activity 
which  even  a  virgin  depf)Hit,  near  the  surface,  might 
show.  All  the  mi-asuremenls  I  niado  (Saiii-Hel,  Hor,  and 
at  other  places)  were  upon  len.scs  already  being  exploited, 
or  at  leaHt  known  by  neveral  Kalleries.  It  was,  more- 
over, a  condition  necenHary  to  enaljle  me  to  ascertain 
if  the  rfjBults  of  my  obHervations  agreed  with  the  real- 
ity. In  a  mine  even  slightly  worked  there  are  always 
inflltrati'ins,  and  these  cause  an  energetic  oxidation.  If 
this  in  the  only  cause  of  the  phenomenon,  it  is  probable 
that  the  pol.'irizalion  of  new  deposits,  the  only  ones  that 
interest  a  (irosp«?ctor.  is  of  little  ini|)ortnncc,  and 
fiills  to  the  magnitude  of  exrxrrimenlal  crrror  (ten  to 
twent.  millivolts ).  This  is  the  more  lil<e|y  the  deejKT 
the  mineral  is  buried  in  the  ground  and  the  more  com- 
pa<  t  and  impermentile  the  Hunounding  rock. 


I  summarize  my  present  opinion  as  foF.ows :  Although 
at  the  beginning  of  the  attempts  I  thought  it  possible 
to  determine  easily  the  importance  of  a  deposit  by  the 
amplitude  of  its  polarization,  today  I  believe  that  a 
virgin  deposit,  or  even  one  already  developed,  signals 
its  presence  by  but  localized  polarization  near  its  sum- 
mit, and  that  will  be  perceptible  only  when  the  mineral 
comes  near  the  surface  (to  within  ten  meters,  for  ex- 
ample), at  least  if  the  porosity  of  the  soil  and  the  posi- 
tion of  the  water  table  do  not  favor  oxidation.  Finally, 
one  risks  confounding  a  pyritic  terrain  with  a  deposit 
of  massive  pyrite. 

For  the  exploration  of  ancient  workings,  prospecting 
by  polarization  would  be  excellent. 

Evidence  Obtained  at  Sain-Bel  in  1920 — At  the 
moment  of  giving  the  order  to  print  this  work,  I  had 
occasion  to  make  the  following  important  observations 
on  the  Sain-Bel  vein:  At  the  southern  extremity  of 
the  deposit,  underground  work,  conducted  during  the 
war,  encountered  a  small  lens  of  good  pyrite  at  forty 
and  at  fifty  meters  below  the  surface.  This  coincides 
exactly  with  the  curves  of  spontaneous  polarization, 
determined  in  1913,  and  which  present  at  this  point  a 
small  negative  center.  The  mineralization  is  fifty 
meters  long.  Its  thickness,  not  yet  known,  seems  not 
to  exceed  several  meters.  The  pyrite  probably  comes 
close  to  the  surface,  but  is  hidden  by  the  overlying  soil, 
and  so  is  invisible.  These  underground  workings  are 
two  years  old.  They  have  not  in  the  least  modified 
the  polarization  of  the  ground,  which  was  identical  in 
March,  1920,  with  what  it  was  in  1913.  The  water 
then  seeping  in  through  the  galleries  had  no  effect. 

In  resume,  these  proofs  show  the  possibility  of  dis- 
covering, by  observation  of  spontaneous  polarization,  a 
virgin  deposit  of  pyrite,  provided  it  is  not  too  deep. 

Conclusion 

It  is  not  yet  possible  to  be  sure  of  the  services  that 
the  various  methods  of  prosjiecting  described  are  capable 
of  rendering  in  their  present  form.  Certain  conclu- 
sions cannot  be  made  until  after  many  experiments  have 
been  followed  by  exploration  work.  Nevertheless,  the 
great  adaptability  and  wide  application  of  the  methods 
discussed  should  be  noted.  There  is  reason  to  suppose 
that,  among  the  innumerable  problems  presented  by  the 
mining  industry,  hydraulic  researches,  and  studies  of 
I  he  earth's  crust,  certain  ones  will  present  themselves 
in  a  favorable  manner,  to  Ije  solved  conveniently.  I 
add,  that  the  studies  I  have  undertaken  since  November, 
1919,  and  which  are  not  explained  here,  have  strength- 
ened my  previous  optimistic  opinion. 

Electrical  processes  of  prospecting  will  probab'y  never 
give  certain  and  precise  results.  Their  domain  is  to 
furnish  indications,  serving  as  a  guide  for  the  orienta- 
tion of  ri'searchcs  by  drill,  shaft,  or  gallery.  This  role 
of  auxiliary  should  be  of  interest.  Underground  work 
gives  exact  information  upon  the  composition  of  the 
rocks  traversed,  but  it  does  not  explore,  so  to  speak, 
more  than  a  sole  point  of  the  (l(!|M)sit,  and  the  deduc- 
tions that  are  made  therefrom  have  the  disadvantage 
of  being  extrapolations;  its  execution  is  slow  and  costly. 
Klectrieal  prospecting  .seems  to  pre.sent  the  opposite 
prnpertii's:  lack  of  precision,  l)ut  the  possibility  of 
si  inlying  wide  space  rapidly  and  economically,  anil  of 
giving  a  view  of  the  terrain   in   its  <'nlirety. 

The.se  opposite  and  com|)lomentary  characteristics  are 
adirmed  al  other  points.  The  current  reveals  well  the 
vertical  heterogeiieitieH  (faidls,  veins,  ;iiid  lilted  strata) 
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which  escape  drill  holes  so  easily.  It  seems,  on  the 
other  hand,  to  be  nearly  powerless  to  aid  in  the  study 
of  horizontal  sedimentary  strata  (coal  beds,  potash  de- 
posits, and  like  formations),  which  the  drills  cut  with 
a  minimum  of  hazard. 

As  far  as  the  depth  attainable  is  concerned,  I  think 
that  the  electric  method  retains  a  wide  field  of  applica- 
tion, even  if  the  investigation  beneath  the  surface  is  but 
of  slight  depth,  not  exceeding,  for  example,  twenty 
meters.  Many  deposits  or  rock  arrangements  at  present 
unknown  are  masked  by  only  an  insignificant  covering 
of  alluvium  or  soil,  especially  in  equatorial  countries 
or  regions  of  only  slight  relief. 

The  present  study  constitutes  merely  a  beginning. 
Perfections  of  detail  and  other  analogous  methods  seem 
to   m€rit   serious   investigation. 

When  one  thinks  of  the  formidable  sums  wasted  every 
year  in  useless  search,  especially  in  metal  mines,  one 
hopes  that  important  efforts  will  be  undertaken  to  dis- 
cover and  perfect  methods  of  prospection  at  a  distance, 
even  if  their  field  of  action  be  limited  to  depths  of  only 
a  few  meters. 


of  the  gas  is  not  more  than  twice  the  7  ft.  per  second. 
Two  such  treaters  could  be  operated  in  parallel,  also, 
but  the  advantage  of  running  them  in  series  is  in  the 
cooling  of  the  gas.  If  the  temperature  is  not  low 
enough  in  the  first  treater,  it  will  be  lower  and  the 
humidity  higher  in  the  second. 


Cooling  and  Humidifying  Roaster  Gases  for 
Cottrell  Treaters 

At  the  tenth  annual  meeting  of  the  Columbia  section 
of  the  A.  I.  M.  E.,  J.  M.  Schuettenhelm,  metallurgist  of 
the  Bunker  Hill  smelter,  at  Kellogg,  Idaho,  described 
the  steps  which  have  been  taken  to  secure  a  more  etfi- 
cient  operation  of  the  Cottrell  treater  at  that  plant. 
The  blast  furnace  and  lead  refinery  gases  are  freed  of 
fume  in  a  baghouse,  but  the  gases  from  the  Dwight  and 
Lloyd  sintering  machines  are  too  hot  and  contain  too 
much  sulphur  dioxide  to  be  handled  in  that  manner,  so 
the  Cottrell  process  is  used.  The  treater  is  of  the  down- 
draft  type,  has  256  pipes,  12  in.  in  diameter  and  16  ft. 
long,  and  operates  at  80,000  to  100,000  volts. 

Owing  to  the  lack  of  sulphur  trioxide  in  the  gas,  it 
was  necessary  to  cool  and  humidify  it.  Experiments 
showed  that  precipitation  of  the  fume  was  best  when 
the  temperature  was  110  deg.  F.  and  the  relative  humid- 
ity 50  per  cent,  whereas  the  temperature  usually  varied 
from  200  to  300  deg.  F.  A  large  chamber  was  there- 
fore built  in  which  the  gases  could  be  sprayed  with 
water.  Short-circuiting  troubles  then  developed.  The 
insulators  supporting  the  grid  for  the  wires  were  orig- 
inally outside  the  treater  in  sheet-iron  boxes.  In  cold 
weather,  moisture  precipitated  rapidly  in  these  boxes, 
which,  with  the  dust,  formed  a  layer  of  mud  on  the 
insulators.  This  difficulty  was  solved  by  moving  the 
insulators  inside  the  treater  and  closing  up  the  opening 
to  the  boxes. 

All  of  the  outside  iron  parts  were  also  attacked  by 
the  moisture  and  gas,  and  the  steel  outlet  flues  rapidly 
corroded.  These  were  replaced  with  wooden  flues,  and 
most  of  the  iron  doors  in  the  treater  were  also  replaced 
with  similar  wooden  substitutes. 

Owing  to  an  enlargement  of  the  plant,  the  volume  of 
gases  passing  through  the  treater  was  found  too  great 
for  efficient  precipitation  of  the  fume.  Experiments 
showed  that  with  the  temperature  and  humidity  con- 
stant, the  fume  precipitation  varied  with  the  gas  velo- 
city in  the  pipes.  With  a  velocity  of  7  ft.  per  second, 
practically  all  the  fume  would  be  precipitated  in  a  16-ft. 
length  of  pipe.  If  the  velocity  be  higher,  the  remaining 
fume  may  be  precipitated  by  passing  the  gases  through 
another  treater  of  the  same  size,  providing  the  velocity 


Alaska  Noted  for  Its  Gold  Mines 

During  forty  years  of  mining,  the  gold  output  of 
Alaska  has  amounted  to  $311,665,000,  of  which  $218,- 
000,000  is  to  be  credited  to  the  placer  mines.  The  first 
notable  impetus  to  gold  mining  in  the  territory  was 
given  by  the  discovery  of  the  Nome  placers  in  1898  and 
by  their  rapid  development,  which  reached  its  maximum 
in  1906.  Meanwhile  the  placer  gold  from  the  Fairbanks 
district,  which  was  first  developed  in  1903,  helped  to 
swell  the  output  of  gold  to  a  maximum  production  in 
1909. 

Much  the  larger  part  of  the  placer  gold  recovered 
in  these  two  fields,  as  well  as  in  most  other  placer  dis- 
tricts, such  as  Iditarod,  Hot  Springs,  and  Koyukuk,  has 
been  taken  from  relatively  small  and  very  rich  or  so- 
called  bonanza  deposits,  rather  than  from  larger  bodies 
of  gravel  containing  less  gold.  The  production  of  placer 
gold  has  therefore  been  maintained  by  the  exploitation 
of  new  bonanzas  rather  than  by  the  installation  of  larger 
operations  in  the  developed  districts.  Since  1911,  how- 
ever, there  has  been  a  gradual  improvement  in  methods 
of  mining,  notably  by  the  use  of  gold  dredges,  which 
have  won  gold  amounting  in  value  to  more  than 
$20,000,000. 

A  careful  estimate,  based  on  investigations  made  by 
the  U.  S.  Geological  Survey,  indicates  that  the  value  of 
the  placer-gold  reserves  of  Alaska,  including  only  those 
which  have  been  adequately  tested,  is  at  least  $360,000,- 
000.  The  gold  content  of  the  gold-bearing  quartz  veins 
cannot  be  estimated,  but  the  veins  are  widely  dis- 
tributed, and  the  outlook  for  the  development  of  an 
auriferous  lode  mining  industry  is  generally  regarded 
as  favorable. 

Oils  vs.  Chemicals  as  Flotation  Agents 

Flotation  practice  in  Australia  and  America  is  radi- 
cally different,  explained  T.  M.  Owen  in  a  short  paper 
prepared  for  the  A.  I.  M.  E.  recently.  Here,  there  are 
any  number  of  oils  and  oil  mixtures  to  work  with,  but 
in  Australia,  the  oil  from  the  eucalyptus  tree  is  prac- 
tically the  only  one  which  is  economically  suitable  for 
flotation  purposes.  As  a  result,  experimenters  in  that 
countr>-  have  built  up  their  practice  by  the  use  of 
chemicals,  which  are  aided  in  some  cases  by  small 
amounts  of  oil. 

As  a  general  rule  the  use  of  chemicals  increases  the 
cost  of  flotation  but  produces  cleaner  concentrates.  On 
this  assumption,  Mr.  Owen  suggested,  as  a  general  prin- 
ciple, that  the  use  of  oils  should  be  stressed  where 
gangue  is  not  an  undesiralile  element  in  the  concen- 
trates. Copper  ores,  as  a  rule,  come  within  this  class, 
as  10,  20,  or  25  per  cent  of  gangue  material  is  not 
unwelcome.  But  where  it  is  necessary  to  produce  a 
relatively  pure  concentrate,  such  as  is  usually  the  con- 
dition with  zinc  and  lead  ores,  careful  and  thorough 
tests  should  be  made  with  many  different  kinds  of  chemi- 
cals, either  alone  or  used  in  conjunction  with  oil,  before 
concluding  that  the  best  commercial  results  are  being 
obtained. 


824 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  20 


Marie  Sklodowska  Curie  and  the  Story  of  Radium 


By  Dr.  Robert  Abbe 

Senior  Surgeon  to  St.  Luke's  Hospital,  New  York  City 


MAEIE  SKLODOWSKA'S  father  was  professor 
of  physics  and  chemistry  in  the  University  of 
Warsaw.  She  was  born  in  that  city  on  Nov.  7, 
1867,  and  studied  there  until  her  graduation  by  the 
GjTnnasium.  The  magnetic  pull  of  the  renowned  Paris 
University,  where  science  had  its  highest  and  purest 
atmosphere  of  research,  brought  her  with  scores  of 
others  from  different  countries  to  that  institution. 

Fired  by  the  spirit  of  work,  Marie  Sklodowska  was 
welcomed  by  Prof.  Antoine  Henri  Becquerel  in  the 
Department  of  Physics,  and  by  Prof.  Pierre  C.  Curie  in 
Chemistry,  as  a  clear  mind  and  a  gifted  student.  The 
former  permitted  her  to  assist  in  his  problem  of 
uranium  research,  a  search  to  see  whether  on  exposure 
to  sunlight  its  absorption  would  make  it  luminous. 

An  experiment  was  prepared  with  a  photographic 
plate  inclosed  in  a  thick  black  paper.  But  the  sun  was 
hidden  for  a  fortnight,  and  the  plate  with  the  piece  of 
uranium  was  laid  away  in  a  drawer.  Two  weeks  of  dull 
Paris  days  passed.  It  was  thought  wise  to  test  the  fresh- 
ness of  the  plate  by  developing  it.  To  the  surprise  of 
all,  a  dark  spot  appeared  beneath  the  mineral.  Some  un- 
suspected rays  had  gone  through  the  black  paper.  This 
was  the  startling  beginning  of  the  discovery.  "Bec- 
querel rays"  became  the  new  wonder. 

Mme.  Curie  herself  took  the  next  great  step — the 
deciding  step.  She  went  to  the  mines  near  Carlsbad, 
Bohemia,  where  for  a  century  the  mineral  pitchblende 
had  been  mined  to  extract  the  uranium.  Pitchblende 
had  long  been  knowTi  as  a  composite  ore  containing  a 
dozen  different  elements  in  addition  to  the  uranium.  On 
examining  the  fifty  tons  of  mine  refuse,  Mme.  Curie 
found  to  her  surprise  that  it  was  four  times  as  strong  in 
"Becquerel  rays"  as  was  the  uranium  extracted  from  it. 
The  startling  fact  then  stared  her  in  the  face,  that 
something  unknown  existed  in  that  refuse. 

By  chemical  methods  she  proceeded  to  dissolve  out  all 
the  lead  and  the  other  elements  known  to  be  present. 
With  each  succeeding  elimination  the  quality  of  radio- 
activity appeared  greatly  strengthened.  At  last  she 
obtained  a  small  residue  that  could  contain  but  two 
known  elements,  yet  it  was  sixty  times  stronger  than 
uranium  it.self.  This  remnant'  glowed  in  the  dark. 
There  could  be  but  one  conclusion :  she  was  face  to  face 
with  a  mysteriouH,  unknown  force. 

Two  years  later  she  was  able,  liy  ultra-chemical 
resources,  with  the  help  of  her  teachers  and  her  husband 
(for  Professor  f^urie  had  meanwhile  offered  himself 
and  been  acceptfd  in  marriage),  to  announce  to  the 
world  in  1898  the  demonstrated  discovery  of  a  new 
element — radium. 

It  was  Marie  Curie's  beautiful  tribute  to  science  that 
an  impersonal  name  "radium"  was  (riven,  because  the 
element  <'mitled  rayx.  Knowledge-  and  not  fame  drew 
her.  She  indnHtriou.Mly  extracted  ail  the  radium  from 
her  small  storf,  and  aftor  devoting  another  year  to  its 
study,  ofTercd  it  to  the  medical  world. 

In  1903  these  first  quantities  of  radium  were  released, 
and  Americans  were  able  to  purchase  the  first  morsel 
for  N<  w  York.  A  quarter  or  more  of  that  historic 
bit  whi<h  proved  that  radium  given  out  heat  continu- 
ously came  qun-kly  to  America. 

Mme.   Curie's   .'*mall    store   of    the    linhemian    refuse. 


however,  was  quickly  exhausted,  and  all  the  radium  to 
be  had  in  the  world  was,  for  some  time,  made  in 
Germany.  That  also  we  could  buy,  but  at  much  higher 
prices. 

It  is  the  privilege  of  the  women  of  the  United  States 
to  choose  this  time  to  lay  this  tribute  at  Mme.  Curie's 
feet — a  gift  of  radium  instead  of  a  wreath  of  laurel — 
with  which  she  can  and  will  give  back  to  them  a  thou- 
sand-fold in  value,  a  hoped-for  revelation  of  its  medical 
power  when  its  forces  can  be  guided  and  directed  to  the 
cure,  perhaps  to  the  elimination,  of  that  dread  scourge 
— cancer — which  she  now  intends  to  study. 

With  this  essential  aid  to  her  further  studies,  Mme. 
Curie  will  return  to  France  bearing  also  medals  in  gold 


MADAME  CURIK  AT  WORK 

from  the  U.  S.  National  Academy  of  Sciences,  the 
Wokott  Gibbs  medal  of  the  American  Physical  Society, 
and  other  tokens  that  she  will  treasure  with  her  Nobel 
prizes  of  !!)().'!  and  1911.  Before  she  leaves  us,  however, 
she  will,  on  May  2!?,  confide  to  the  custody  of  the  College 
of  Physicians  of  Philadelphia,  the  original  quartz-piezo- 
electric appaiatus  devised  many  years  ago  by  Professor 
(^urie  and  used  by  ttoth  h(>rs('ir  and  her  husband  in  the 
earlie.st  di-lcrminations  of  the  radioactivity  of  the  first 
radium  salts  they  studied.  The  iicconipanying  i)hoto- 
graph  shows  Mme.  Curie  before  a  similar  instrument. 
Her  willingness  to  part  with  a  cherished  relic  of  her 
historic  radium  researches  reveals  her  sentiments 
toward  the  country  that  honors  itself  by  confiding  its 
finest  medical  tool  to  her  ca|ial>le  hands. 
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By  the  Way 


Prohibition  Creek 

Those  intrepid  explorers  who  go  into  the  prospective 
oil  region  around  Fort  Norman,  in  northwestern  Canada, 
this  summer  may  wonder  at  the  etymological  reason  for 
Prohibition  Creek,  should  they  happen  to  run  on  to  that 
small  stream.  It  was  so  named,  said  a  speaker  at  the 
recent  C.  I.  M.  M.  meeting  at  Montreal,  because  it  was 
dry  at  the  mouth. 

Petroleum  the  Pus  of  the  Octopus 

A  correspondent  sends  us  an  oil  report  by  Dr.  J. 
M.  Gregory  of  Arkansas.  Apropos  of  the  discussion 
concerning  "Only  a  correspondence  school  mining 
engineer,"  our  correspondent  would  like  to  know 
"What  kind  of  a  geologist  is  Dr.  Gregory?"  To  which 
we  reply,  without  hesitation :  Dr.  Gregory  is  a  wonder. 
He  is  in  the  same  class  as  Stephen  Leacock,  who  wrote 
"Nonsense  Novels";  or  the  author  of  "Bab  Ballads"; 
or  Lewis   Carroll,  who  wrote   "Alice  in  Wonderland"; 


After  surrounding  a  whale  with  their  numerous  feelers 
they  will  retire  to  the  bottom  of  the  great  waters.  Some- 
times it  takes  as  long  as  twelve  months  to  finally  consume, 
by  absorption,  their  victims.  But  everything  has  an  end, 
and  so  do  these  great  parasites.  At  their  end  and  when 
their  life  is  no  more,  and  at  a  depth  of  about  four  thousand 
feet,  they  being  a  conservation  of  about  ninety  per  cent 
fat:  and  it  does  not  take  long  to  become  pus  or  oil. 

It  IS  a  fact  that  at  a  depth  of  about  one  thousand  feet 
or  more,  in  salt  water,  nothing  rises  to  the  surface:  and  the 
habitation  of  these  mighty  parasites  being  the  bottom  of  the 
mighty  ocean,  naturally  this  rendered  oil  could  not  rise  to 
the  surface,  owing  to  the  salt  of  the  salt  water.  Owing  to 
the  fact  that  the  moon,  by  some  mysterious  force,  controls 
the  motion  of  the  water,  at  the  bottom  of  the  deep,  never- 
ceasing,  everlasting  finally  puts  the  oil  in  motion,  and  being 
so  pushed  it  finds  its  way  out  along  the  crevices  of  the  rock, 
and  along  with  it  the  salt  water. 

If  this  theory  of  the  manufacture  of  oil  is  not  correct, 
then  who  is  the  man  who  can  explain  the  presence  of  salt 
water  in  all  oil  fields? 

Our  Own  "Main  Street" 

Participating  in  the  great  national  indoor  sport 
the  other  evening  we  took  in  one  of  the  local  "movie" 
palaces.  Consistent  with  good  advertising  practice,  the 
management  includes,  as  a  part  of  the  regular  program, 
a  forecast  of  the  features  to  be  exhibited,  showing  a 
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By  P.    A.   liobbintt  5ori  FtaneUco 
MOVIE  OF  A  GOLD-MINE  OPERATOR  CONTEMPLATING  HIS  INVESTMENT 


or  Frank  Baum,  who  wrote  "The  Wizard  of  Oz";  only 
he  heads  the  class.  With  difficulty  we  refrain  from  pub- 
lishing his  whole  report:  it  is  fascinating,  exhilarating. 
We  should  like  to  publish  his  complete  works.  But  we 
restrict  ourselves  unwillingly  to  his  theory  of  the  origin 
of  petroleum,  which  is  incorporated  in  this  private  re- 
port and  also  was  published  in  the  Arkartsas  Oil  and 
Mineral  News  for  Jan.  21,  1921 : 

Petroleum  is  a  product  derived  from  vegetable  and  animal 
fats.  All  the  vegetable  and  animal  fats  are  used  on  the 
land  until  they  serve  the  purpose  they  were  intended  to 
serve;  but  sooner  or  later  they  find  their  way  to  the  little 
fish  of  the  branches. 

The  filth  of  the  large  cities,  the  carcasses  found  dead  in 
the  forest,  in  fact,  all  the  refuse  of  the  earth  is  washed 
down  into  the  little  streams  and  consumed  by  the  little  fish. 
And  in  time  they  are  eaten  by  the  larger  fish,  and  in  time 
they  are  eaten  by  the  porpoises,  sharks,  whales,  etc.:  and 
in  time  the  whales  and  such  things  are  compassed  about  by 
the  large  parasites,  generally  called  octopuses. 


few  hundred  feet  of  each  "feature" — obviously  that  por- 
tion which  will  appeal  to  the  most  lukewarm  fan. 
Among  these  we  saw  "Colorado" — a  Western  mine 
thriller  of  the  deepest  dye.  Slowly  the  descent  was  made 
in  the  realistic  studio-prepared  cage,  the  hero  and  his 
sweetheart  clad  in  oilskins,  of  course,  finally  reaching 
the  bottom  of  the  mine  shaft.  A  few  flickers,  and  we 
see  them  in  a  drift — water  dripping  e\erywhere — and 
we  fancy  that  our  next  view  will  be  of  the  vein— native 
gold  or  some  such  thing.  Suddenly,  in  the  background 
a  vast  stream  (estimated  at  5,000  gal.  per  minute) 
issues  from  the  side  of  the  drift,  rushes  towards  us,  and 
envelopes  John  and  Mary.  The  rest  is  loft  to  our 
imagination,  for  at  that  moment  we  read  that  "the 
complete  picture  will  be  shovra  Wednesday  and  Thurs- 
day eve.  and  matinee."  We  count  the  hour  not  lost,  how- 
ever, for  directly  behind  us  sat  a  comfortable  looking 
soul,  who  whispered  to  her  husband,  "Tell  me,  Will,  why 
on  earth  are  those  two  d<n\  n  in  the  sewer?" 
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Is  Hardening  Copper  a  Lost  Art? 

"Can  you  give  me  any  information  about  the  hardening 
of  copper  by  heat  treatment  ?  I  have  assumed  it  to  be  a 
lost  art,  but  recently  have  come  in  contact  with  a  man  who 
claims  to  be  able  to  do  it.  Any  Information  that  you  can 
give  me  on  this  matter  or  any  references  will  be  greatly 
appreciated." 

We  are  indebted  to  E.  E.  Thum,  associate  editor  of 
Chemical  &  Metallurgical  Engineering,  for  the  follow- 
ing information: 

Copper,  together  with  other  ductile  metals,  may  be 
hardened  to  a  considerable  extent  by  cold  work.  Thus, 
electrolytic  copper  as  deposited  has  a  Brinell  hardness 
number  of  about  60,  whereas  hard-drawn  trolley  wire 
ordinarily  has  a  hardness  of  110.  The  hardness  of  an- 
cient tools  of  copper  and  bronze  is  due  mostly  to  this 
cause.  Far  from  being  a  "lost  art,"  ordinary  bronze  of 
today  can  be  made  as  hard  as  any,  in  fact  harder  than 
most,  bronzes  of  prehistoric  times,  by  simple  hammering 
alone.  Dr.  Petrie  has  also  satisfactorily  shown  that  the 
ancient  Egyptian  tools  of  copper,  supposedly  able  to  cut 
granite,  were  really  metal  holders  for  flints  or  other 
substances  of  great  natural  hardness. 

The  hardening  property  of  iron  has  been  held  by 
many  excellent  scholars  to  be  due  to  the  fact  that  iron 
possesses  certain  allotropic  modifications.  That  modi- 
fication stable  at  ordinary  temperature  is  soft,  while 
another,  stable  at  high  temperature,  is  supposed  to  be 
hard.  If,  now,  .steel  be  quenched  from  high  tempera- 
tures, the  hard  modification  is  fixed  before  it  has  time 
to  revert  to  the  softer  modification  stable  at  lower  tem- 
perature, and  the  result  is  hardened  steel  For  copper 
to  possess  any  analogous  properties  of  hardening  on 
quenching,  copper  would  have  to  possess  allotropic  modi- 
fications, but  Benedicks  and  also  Burgess  and  Kellijerg 
agree,  as  the  result  of  preci.'-e  experimentation,  that 
pure  copper  possesses  no  such  transformations. 

Copper  may  also  be  hardened  by  alloying  it  with  a 
small  amount  of  another  metal,  or  another  chemical 
element.  Zinc,  tin,  aluminum,  and  iron  are  the  common 
additions.  The  alloyed  metal  should  no  longer  be  refer- 
red to  as  "copper,"  but  should  be  immed  according  to  the 
chief  alloying  constitu-'nt.  Coppir  with  a  sizable  per- 
centage of  zinc  in  better  known  as  brass;  of  tin,  as 
bronze.  Another  favorite  method  of  hardening  copper 
appears  to  consist  of  so  manipulating  Ihe  melting — per- 
haps unwittingly  "n  the  part  of  the  experimenter — that 
the  resulting  moll  is  impregnated  with  oxide.  CJuprous 
oxide  is  soluble  in  molten  coi)pfr,  and  alloys  with  it  in 
exactly  the  .same  sense  that  metals  do.  Copi)er  hardened 
in  this  way  is  considerably  hnrdi  r  and  more  brittle  than 
is  the  iiure  metal,  but  is  unsuili-d  for  most  of  the  pur- 
poses for  which  copper  is  used. 

It  is  difHiuit  to  say  whether  there  is  any  proljaliiiily 
that  a  profcs-  of  hardening  copper,  analoj'ous  to  the  proc- 
esses now  u<e«l  when  hardening  steel,  may  at  some 
futuro  time  be  developed.  If  more  was  known  nboiil 
the  f  ,i|  nature  of  steel  hardeninfr,  one  might  be  able  to 
))roph'  ty  With  some  degree  of  surress.  A  late  and 
interest  inj  hypothesis  leads  to  the  belief  (hnt  there  might 
be  pOBHibilitieH  bIomk  this  line.  I  lefer  to  the  "Critical 
Disperdon"  theory,  v.hich  podtulafes  that  when  a  metal 


or  alloy  acquires  relatively  great  hardness,  it  is  due  to 
the  presence  of  a  hard  substance  dispersed  in  the  orig- 
inal crystals  in  what  might  be  called  a  critical  size  and 
distribution.  This  dispersed  material  may  be  a  pure 
metal  or  a  compound.  The  particles  must  be  scat- 
tered closely  throughout  the  crystal,  and  act  by  in- 
terfering with  that  property — the  ability  to  deform  by 
the  development  of  a  few  large  slips — in  two  ways : 
first,  they  prevent  the  initiation  of  slips  between  crystal- 
line layers  as  would  billions  of  tiny  staples  in  the  leaves 
of  a  book;  second,  the  slips,  once  started,  despite  this 
hindrance,  do  not  get  far,  because  of  the  internal  fric- 
tion against  the  little  anchors.  Thus  the  presence  of 
these  tiny  particles,  possibly  crystals  containing  only  a 
few  atoms  and  therefore  of  ultramicroscopic  or  colloidal 
size,  harden  and  strengthen  the  metal  grains  containing 
them  by  increasing  the  inherent  capacity  of  a  crystal  for 
resisting  change  under  external  force.  It  is  under- 
stood, of  course,  that  plastic  flow  in  a  ductile  metal  takes 
place  largely  by  development  of  relatively  large  slips 
along  crystallographic  planes  in  the  metallic  grains. 

How  does  this  theory  apply  to  the  hardening  of  steel  ? 
We  are  fairly  sure,  for  instance,  that  at  ordinary  tem- 
peratures mild  steel  consists  of  crystals  of  pure  alpha 
iron  and  crystals  not  of  carbon,  but  of  a  chemical 
compound  between  iron  and  carbon  which  has  been 
named  cementite.  Now,  if  this  steel  is  heated  to  about 
900  deg.  C,  the  alpha  iron  absorbs  the  carbide  cemen- 
tite, which  appears  to  diff'use  itself  uniformly  through- 
out the  iron — it  actually  goes  into  solution,  even  though 
the  metal  is  far  from  its  melting  point.  The  resulting 
solid  solution  has  been  called  "austenite."  If  this  aus- 
tenite  be  cooled,  the  tendency  is  for  the  cementite  to  re- 
appear in  crystals,  observable  under  the  microscope. 
This  is  because  it  is  insoluble  in  iron  at  lower  tem- 
peratures. However,  if  the  cooling  is  relatively  rapid, 
the  accumulation  of  carbide  particles  is  not  large 
enough  to  become  visible  under  the  microscope;  in  other 
words,  the  tiny  crystals  of  insoluble  cementite  are  sub- 
microscopic.  As  iron  carbide  is  much  harder  than  the 
crystals  of  iron,  the  residt  is  an  intense  hardening  of 
the  resulting  alloy,  caused  by  a  relatively  small  amount 
of  carbon,  existing  not  as  carbon  but  as  a  hard  chemical 
compound  with  iron. 

Now,  it  is  not  inconceivable  that  at  some  time  in  the 
future  some  chemical  compound  will  be  discovered 
which  is  quite  hard,  and  which  is  soluble  in  copper  at 
a  high  temperature  and  less  soluble  at  a  lower.  When 
this  comijound  is  found  and  iiil  loduced  successfully  into 
the  metal,  a  heat  trcatnicnl  analogous  (o  that  foi-  steel 
will  produce  a  true  hardened  cupper. 

.Such  a  thing  has  actually  liecn  done  for  aluminum. 
The  new  alloy  called  "Duralumin,"  which  was  used  w^ith 
such  great  success  for  airplane  parts,  and  is  now  being 
adapted  to  light  metallic  manufacturing  where  strength 
is  re(|uire(l  as  well  as  lightness,  may  be  hardened  by 
virtue  of  the  fact  thai  Ihe  small  amount  of  copper  in 
the  aluminum  forms  a  compound  CuAl  .  which  is  more 
soluble  as  the  temperature  rises,  (flenching  a<  a  co!'- 
rect  rate  allows  this  then-insf>lul)le  material  to  accumu- 
late in  the  correct  sized  particles,  and  hardness  anci 
great  Mtreiiglh  result. 


Mail   14,   i;>21 


Engineering    and    Mining    Journal 


827 


Handy  Knowledge 


Shop  Hammers 

Written  for  Engineering  and  Mining  Journal 

In  most  mine  blacksmith  and  tool-sharpening  shops 
small  compressed-air  hammers  are  used.  The  usual 
arrangement  is  a  piston  drill  with  the  rotating  mecha- 
nism removed  and  mounted  upon  a  vertical  standard. 
The  valve  is  controlled  b.v  a  foot  lever,  and  the  force  of 
the  blow  is  regulated  b.v  the  air  valve.  As  a  rule,  the 
length  of  stroke  cannot  be  varied. 

Andrew  Riley,  master  mechanic  of  the  Plymouth  Con- 
solidated Gold  Mines,  Ltd.,  at  Plymouth,  Cal.,  recently 
devised  a  shop  hammer  which  utilizes  the  control  used 


LENGTH    OF  STROKE   AND   FORCE   OF   BLOW   CAN    BE 
CLOSELY  CONTROLLED  IN  THIS  SHOP  HAMMER 

upon  the  steam  hammer  and  makes  possible  close  con- 
trol of  the  length  of  the  stroke  and  the  force  of  the 
blow.  The  arrangement  is  clearly  depicted  in  the  ac- 
companying cut,  which  shows  the  hammer  and  its  valve- 
driving  mechanism.  The  hammer  shoe  is  replaceable, 
and  is  held  in  a  heavy  hammer  head  which  passes 
through  the  guide  shown  just  above  the  operating 
handle.  This  guide  contains  a  feather  which  projects 
into  a  feather-way  in  the  hammer  head,  thus  preventing 
the  reciprocating  parts  from  turning  on  their  vertical 
axis.  The  operating  lever  can  be  clamped  at  any  posi- 
tion upon  the  sector  by  a  wing  nut  and  bolt.  The  ham- 
mer operates  smoothly,  and  the  force  of  the  blow  is 
controllable  from  nothing  up  to  the  maximum  possible 
with  the  air  pressure.  Mr.  Riley  is  shown  in  the  photo- 
graph standing  by  his  latest  novelty. 


Preventing  Air  Whistles  From  Freezing 
By  Roy  H.  Poston 

Written  for  Bngimering  and  Mining  Journal 

Small  air  and  steam  whistles  used  for  signal  purposes 
around  mines  may  be  kept  from  freezing  in  moderately 
cold  weather  by  means  of  an  electrically  heated  hood. 
Xo  attention  is  required  beyond  that  of  keeping  good 


Whistle  air  or  steam-, 
operated 


Hood  made  from  N920 
galvanized  steel-.  ^ 


5,  40  watt  efec. 
(globes,  equally 
spaced  around- 
whistle 


l"  board 


,„„„„iiji,miimiiiii:iiiiimimmmiiiiiiif\j^tg^ 

Whistle  cord ' 


ELECTRICALLY    HEATED   HOOD    FOR    PREVENTING    AIR 
WHISTLE  FROM  FREEZING 

globes  in  the  sockets  at  all  times.  The  sound  is,  of 
course,  somewhat  deadened,  but  it  may  easily  be  heard 
by  the  hoistman,  if  the  whistle  is  properly  placed. 


Power  Threading  of  Pipe 

Written  for  Engineering  and  Mining  Journal 

A  power  device  for  threading  pipe  from  two  to  four 
inches  in  diameter  was  rigged  up  by  E.  S.  Teal  at  the 


I'h;     1.      I'OWER  DEVICE  FOR  TUUEADINC    ITPE 

Darrow  cyanide  plant  near  the  Argonaut  mine,  at  Jack- 
son, Cal.    A  similar  device  could  be  extemporized  where 
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there  i^^  a  large  amount  of  such  work  to  be  done,  and  its 
use  would  save  time  and  labor.  The  arrangement  at  the 
Darrow  plant  consists  of  a  worm  gear,  ratio  1:80, 
supported  in  a  vertical  plane  and  driven  from  a  counter- 
shaft. To  use  it,  a  pipe  is  supported  on  a  vertical  post 
placed  on  one  side  of  and  at  the  height  of  the  center  of 
the  lai-ge  gear  wheels.     This  post  can  be  moved  to  a 


;:^^^^ 


FIG.   2.     VISE  USED  WITH  POWER   DEVICE 
FOR  THREADING  PIPE 

limited  extent  in  an  arc  lying  in  a  vertical  plane  paral- 
lel with  the  gear  wheel.  To  permit  this,  the  foot  of  the 
post  is  bolted  as  shown  in  Fig.  2. 

The  pipe  vise  is  of  the  ordinary  hinged  type.  The 
pipe-threading  dies  are  rotated  by  the  two  pins  shown 
in  the  face  of  the  large  gear.  Fig.  1.  Bushings  ax'e 
screwed  on  the  shaft  of  the  gear  and  support  the  end  of 
the  pipe  while  it  is  being  threaded.  A  bench  to  support 
the  pipe  is  shown  in  Fig.  1.  The  pipe  is  held  in  its 
proper  position  on  the  bench  by  wooden  blocks. 


Support  for  Hammer  Drills 
By  Roy  H.  Poston 

Written  for  Enfjinetring  and  Mininr/  Journal 

The  device  shown  in  the  accompanying  illustration 
may  sometimes  be  used  to  advantage  when  drilling  with 
hammer  drills.  The  drawing  is  self-explanatory  and 
show.s  only  one  dimension,  that  of  the  support  itself, 
for  obvious  reasons. 
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A  Safeguard  for  Surface  Blasting 

Written  for  Engineering  and  Mining  Journal 

A  blasting  "tank"  which  was  used  when  putting 
through  an  approach  to  the  Missabe  Mountain  mine  of 
the  Oliver  Iron  Mining  Co.  at  Virginia,  Minn.,  is  illus- 
trated herewith.  The  cut  was  near  one  of  the  com- 
pany's locations,  and  it  was  decided  that  if  proper  care 
were  used  the  work  could  be  done  without  inconve- 
nience or  danger  to  the  tenants. 

The  ground  was  composed  principally  of  glacial  till, 
which  ordinarily  offers  little  resistance  to  the  steam 
shovel.  Most  of  the  work,  however,  was  done  in  the 
winter,  under  extreme  temperature  conditions,  and  as 
the  frost  extended  to  a  depth  of  six  feet  in  places,  it 
was  necessary  to  drill  blasting  holes  ahead  of  the  shovel. 


.WAKBHHIFT  8ITT0RT  FOR  HAMMI-,1     IiItIM, 


P.I.ASTING  "TANK"   FOR  SAI'KGII.\UDING  SURFACE  WORK 

Before  blasting  the  tank  was  rolled  over  the  holes,  which 
prevented  frozen  chunks,  small  boulders,  and  dirt  from 
being  thrown. 

The  tank,  which  was  mounted  on  iron  wheels,  was 
made  from  one  of  the  blasting  or  shelter  houses  used 
in  open  pits  on  the  Mesabi  U.-iiiKt'  to  i>rovide  safety  for 
the  men.  They  are  circular  in  shape,  made  of  steel 
plate,  provided  with  a  conical  roof,  and  are  ordinarily 
placed  at  various  points  ho  that  workmen  may  take 
refuge  in  them  during  blast invr.  To  convert  the  shelter 
into  a  blasting  lank  the  conical  top  was  removed,  (piar- 
ter-ini-h-mcsh  iron  screen  siilisl  iluted  for  it  and  l*-in. 
bars  were  boltt'd  to  the  outer  rim.  Similar  bars, 
threaded  and  bolted  on  the  outside,  were  placed  about  a 
third  of  the  way  down  from  tlic  top,  these  serving  to 
reinforce  the  lank.  Screeninjt,  also  reinfon'ed,  was 
pla<Til  over  thi'  enl  ranee  of  Ihr  former  shelter. 
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The  Oil  Bore  at  Roma,  Queensland 

Special  Correspondence 

Eflforts  to  remove  an  obstruction,  at  a  depth  of  3,705 
ft.,  in  the  state  oil  prospecting  drill  hole  at  Roma, 
Queensland,  have  been  continued,  but  so  far  without 
success.  Two  attempts  were  made  to  raise  the  obstruct- 
ing tools  by  attaching  them,  by  means  of  a  casing  spear, 
to  the  casing  (first  to  6-in.  and  afterward  to  8-in.  tub- 
ing) and  forcing  the  tubing  upward.  The  first  effort 
raised  the  obstruction  three  feet,  when  the  6-in.  casing 
broke.  When  a  greater  strain  was  applied,  the  stouter 
tubing  also  broke  off  just  above  the  jammed  tools. 

During  an  outburst  of  gas  in  the  bore  some  months 
ago,  the  escaping  gas  forced  the  broken  bit  and  stem 
upward  450  ft.  from  the  point  at  which  they  had 
jammed,  and  it  is  now  proposed,  as  a  last  resort,  to 
release  the  gas,  which  has  since  been  brought  under 
control,  in  the  hope  that  the  obstruction  may  be  forced 
further  up  the  hole  and  possibly  be  removed  altogether. 
If  this  fails,  it  is  probable  that  attention  will  be  given 
to  a  scheme  for  the  utilization,  on  a  commercial  basis, 
of  the  gas  and  its  petrol  contents. 


March  Petroleum  Production  Greatest 

Ever  Recorded 

During  March  the  United  States  produced,  according 
to  the  U.  S.  Geographical  Survey,  the  greatest  quantity 
of  petroleum  ever  recorded  for  any  one  month,  amount- 
ing to  40,802,000  bbl.,  and,  although  the  daily  rate  of 
consumption  increased  slightly,  stocks  of  crude  oil  were 
Increased  by  more  than  8,000,000  bbl.  The  daily  aver- 
age production  of  1,316,193  bbl.  increased  53,765  bbl.  as 
compared  with  February,  and  160,354  bbl.  as  compared 
with  March  a  year  ago.  For  the  first  quarter  of  1921 
preliminary  figures  show  a  production  of  more  than 
114,000,000  bbl.,  which  is  an  increase  of  over  11,000,000 
bbl.  as  compared  with  the  first  quarter  of  1920.  Sub- 
stantial increases  in  daily  average  production  during 
March  are  reported  for  Oklahoma,  Texas,  California, 
and    Kansas,    and   smaller    increases   are    recorded    for 

PETROLEUM  PRODUCED  IN  THE  UNITED  STATES  : 


State 

California  (*>) 

Central  and  Northern  Texas. 

Coastal  Texas 

Oklahoma 

Kansas 

Northern  Louisiana 

Coastal  Louisiana 

Wyoming 

lUinois 

Kentucky 

West  Virginia 

Pennsylvania 

Central  and  Eastern  Ohio.  .  .  . 

Northwestern  Ohio 

Indiana 

Montana 

New  York 

Arkansas  (c) . 

Colorado , 

Tennessee 


Illinois,  West  Virginia,  Kentucky,  Pennsylvania,  New 
York,  and  Colorado.  Decreased  daily  average  produc- 
tion during  the  month  is  reported  for  Louisiana,  Wyo- 
ming, Montana,  Ohio,  Indiana,  and  Tennessee.  Ten 
thousand  barrels  are  reported  as  having  been  received 
at  refineries  from  Arkansas  during  March,  which  con- 
stitutes the  first  commercial  shipment  of  peti'oleum  from 
that  state. 

Imports  for  March,  amounting  to  12,303,114  bbl., 
show  a  falling  off  in  daily  average  as  compared  with 
February  of  9,705  bbl.  However,  for  the  first  three 
months  of  the  year  imports  increased  more  than  19,000,- 
000  bbl.  as  compared  with  the  similar  period  of  1920. 

Stocks  of  all  grades  increased,  except  North  Louisiana 
and  Rocky  Mountain  grades,  the  gains  being  distributed 
as  follows:  Net  pipe-line  and  tank-farm  stocks  east  of 
California,  5,650,000  bbl.;  California  grades,  1,330,000 
bbl.;  and  Mexican  petroleum  held  in  the  United  States 
by  importers,  1,049,000  bbl.  Since  the  first  of  the  year 
stocks  have  increased  more  than  17,000,000  bbl. 

The  accompanying  figures,  compiled  from  company 
reports  to  the  U.  S.  Geological  Survey,  show  the  quantity 
of  petroleum  removed  from  producing  properties.  Oil 
consumed  on  the  leases  is  not  included.  This  item  and 
net  changes  in  producers'  stocks  at  the  beginning  and 
end  of  the  year  are  obtained  by  annual  canvass  and  are 
included  in  the  final  statistics  of  production.  Oil  con- 
sumed on  the  leases  is  not  included. 


Cat  Creek  Field  Production  Increasing 
Special  Correspondence 
The  thirtieth  producing  oil  well  has  been  brought  in 
in  the  Cat  Creek  field,  in  central  Montana,  and  ten 
more  are  expected  within  the  next  month.  The  con- 
struction of  a  second  pipe  line  to  the  Cat  Creek  country 
is  nearing  corapletion.  This  will  be  a  six-inch  system, 
as  compared  with  the  present  four-inch  line.  About 
twenty  railroad  carloads  of  oil  are  being  shipped  daily 
from  the  Cat  Creek  field,  but  this  amount  now  is  being 
increased  in  consequence  of  an  increased  demand 
recently. 


IN  februar 

Y,   1921,  \tA 

RCH,   1921,  AND  MARCH, 

1920 

U.  S  Gallons) 

—  February, 

921  (n) 

. March. 

1921 . 

. March, 

1920 

Dailv 

Daily 

Total 

Average 

Total 

.\verage 

Total 

Average 

9,184,000 

328,000 

10.482,000 

338,129 

8,570,000. 

276,452 

6,692,000 

215,871 

5,405,000 

174,355 

2.566,000 

91,643 

2,980,000 

96,129 

1.868,000 

60,258 

7,'>l<).000 

282,821 

9,602,000 

309,742 

8.689,000 

280,290 

2,478.000 

88,500 

3,005,000 

96,936 

3.128,000 

107,355 

2,172.000 

77,572 

2,128.000 

68,645 

J.  546.000 

82,129 

156.000 

5.571 

165,000 

5,323 

152,000 

4,903 

1,497,000 

53,464 

1.614,000 

52,065 

1.316,000 

42,452 

785,000 

28,036 

963,000 

31,064 

993,000 

32,032 

695.000 

24,821 

779,000 

25,129 

719,000 

23,194 

634.000 

22,643 

756,000 

24,387 

766,000 

24,710 

603.000 

21,536 

672,000 

21,678 

666.000 

21,484 

427.000 

15,250 

466,000 

15,032 

449,000 

14,484 

175,000 

6,250 

193,000 

6,226 

192,000 

6,193 

92,000 

3,286 

101,000 

3,258 

73.000 

2,355 

115,000 

4,107 

97,000 

3,129 

6,000 

258 

66,000 

2,357 

86,000 
10,000 

2,774 
322 

81,000 

2,613 

9,000 

321 

10.000 

322 

9,000 

290 

1,000 

36 

1,000 

32 

1.000 

32 

}«hipi 


Totals 35.348.000  1.262,428         40.802.000  1.316.193         35.831.000  1.155,839 

(a)  Revised.         (ft)  Average  of  figures  reported  by  Standard  Oil  Co.  and  Independent  Oil  Producers' Agency.        (c)  Figvires  from  Arkansas  include  onlj-  tank-car 
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Industrial  Oil  Engineering.  By  John  R. 
Battle.  Flexible  cloth;  5  x  7i;  pp. 
1,131.  J.  B.  Lippincott  Company, 
Philadelphia,  Pa.     Price,  $10. 

This  book  is  divided  into  eleven  sec- 
tions, with  marginal  index  so  that  they 
may  be  readily  found.  The  subject  mat- 
ter has  necessarily  been  collected  from 
a  variety  of  sources,  such  as  the  vari- 
ous U.  S.  Government  publications, 
engineering  society  papers,  and  other 
reliable  data.  The  first  nine  sections 
are  devoted  to  the  more  general  aspects 
of  oils,  whereas  Section  10  considers 
the  various  uses  in  detail. 

Section  1  is  devoted  to  mathematics 
and  useful  data,  and  is  similar  to  that 
found  in  almost  every  handbook.  Sec- 
tion 2  deals  with  marketing  and  trans- 
portation methods.  Mechanical  Engi- 
neering is  the  title  given  to  Section  3, 
which  includes  numerous  tables,  short 
descriptions  of  steam  engines  and  tur- 
bines, use  of  the  indicator,  and  a  brief 
discussion  of  the  most  common  electri- 
cal terms.  Petroleum  and  its  products 
are  dealt  with  in  Section  4,  information 
being  given  on  refining  and  manufac- 
turing processes. 

Fats  and  oils  other  than  petroleum 
products  are  considered  in  Section  5, 
and  their  characteristics  and  uses  are 
briefly  outlined.  Section  6  is  devoted 
to  the  testing  and  properties  of  oils, 
and  describes  in  detail  the  methods  and 
instruments  used  in  making  the  vari- 
ous commercial  tests.  Section  7  deals 
with  lubrication  and  friction  and  de- 
scribes the  various  types  of  bearings, 
together  with  the  proper  systems  of 
lubrication  for  each.  Comparative  tests 
on  babbitt,  roller,  and  ball  bearings  are 
given.  The  equipment  for  properly 
using  and  storing  oil  is  discussed  in 
sections  8  and  9,  and  includes  descrip- 
tions of  filters  and  reclamation  and 
cooling  proceBaoH,  together  with  stor- 
age systems  and  handling. 

With  this  comprehensive  introduction 
Section  10,  of  .500  pages,  is  more  read- 
ily understood.  The  various  uses  for 
oils  of  every  doscriptlon  are  arranged 
alphabetically  and  cover  an  almost  un- 
lii-liovable  range  of  BubjrTts  from  Air 
f'omprPMKors  and  Automobiles,  through 
Core  Binders,  futting  and  Drilling 
OpcrationH,  Flour  MHIk,  a  very  good 
division  on  Heat -Treating  Processes, 
Marino  Engines  and  Oiln,  Printing 
Plants,  Rust  Prevention,  Shoe  Fac- 
tories, Ti-xtilc  Op'TOtions,  Steam  Tur- 
bines, ari'l  finally  a  division  on  WatiT 
WhcclB.  Though  thiH  list  contains  only 
a  few  of  the  mibjects  considered,  it  will 
serve  to  reflect  the  scope  of  the  dcction. 

The  last  section,  11,  is  devoted  to 
Industrial  Oil  Sperificnlionn,  and  rlld- 
cu.Hses  lubrication  costs  and  reportn,  to- 
gether svith  r  S.  Government  specifl. 
cations  for  various  grndoH  of  lubrirnnts 
and  motor  gafiileno.  T.ait,  but  by  no 
means  least,  h  a  vi-ry  romplete  Index 
covering   sixty-five   pngeM, 


In  each  subdivision  of  Section  10  is 
a  blank  form  to  be  used  for  listing  the 
names,  prices,  and  specifications  of  oils 
which  have  been  found  suitable  for  the 
parts  under  consideration.  Another 
feature,  possibly  unintentional,  is  the 
blank  space  on  many  of  the  pages  be- 
low the  text.  These  form  convenient 
places  for  notes. 

The  subject  of  liquid  fuel  is  only 
briefly  discussed,  but  the  author  an- 
nounces in  the  preface  that  an  addi- 
tional section,  covering  this  important 
subject,  is  now  being  prepared. 

The  print  is  clear  and  legible,  the  il- 
lustrations, drawings,  and  curves  are 
many  and  good,  and  the  subject  mat- 
ter is  generally  well  arranged,  so  that 
this  should  prove  a  valuable  work  for 
those  interested  in  oil  in  any  of  its 
numerous  uses.  T.  M.  R. 

Handbook  of  Mexican  Properties  and 
Securities.  Compiled  by  J.  S.  Cur- 
tiss.  Paper;  6x9;  350  pp.  Pub- 
lished by  J.  S.  Curtiss  &  Co.,  El 
Paso,  Tex.     Price,   $5. 

This  book  will  be  valuable  to  all  of 
those  who  are  interested,  either  as  in- 
vestors or  operators,  in  Mexican  min- 
ing or  agricultural  properties.  The  list 
of  mines  is  arranged  by  states  and 
seems  to  be  complete.  In  general  the 
officials  are  given,  together  with  a 
short  description  of  the  property,  in- 
cluding its  capitalization  and  brief  men- 
tion of  the  securities  issued.  Another 
extensive  list  gives  the  names  of  the 
proprietors  of  all  of  the  ranches  in 
Mexico,  together  with  their  addresses. 
Several  pages  are  devoted  to  the  min- 
ing laws  of  Mexico  and  to  the  new  con- 
stitution of  that  country.  A  dictionary 
showing  the  American  equivalents  of 
the  Spanish  mining  terms  is  an  attrac- 
tive feature. 

Glass  Sands  of  Kentucky.  By  Charles 
H.  Richardson.  Cloth;  6  x  9;  pp. 
145;  23  illustrations.  Kentucky  Geo- 
logical Survey,  Series  6,  Vol.  1, 
Frankfort,  Ky.,  1920. 

Though  the  glass-sand  industry  of 
Kentucky  is  small,  the  report  shows 
that  excellent  sands,  together  with 
other  important  glass  constituents 
such  as  lime  and  fluorspar,  are  avail- 
nble,  and  also  natural  gas  for  fuel.  The 
author  visited  sixty-six  glass  factories 
to  obtain  authentic  data  on  manufac- 
turing processes  and  raw  material  re- 
quirements. The  first  sixty-seven 
pages  of  the  book  contain  a  discussion 
of  the  properties,  history,  classifica- 
tion, raw  materials,  colori/ors  and  de- 
•  rilorizers  of  glass,  tlic  preparation  of 
sand,  and  processes  of  glass  manufac- 
ture. Forty-one  pages  are  devoted  to 
descriptions  of  sand  deposits  in  Ken- 
lucky,  and  twenty-seven  pages  of  nnal- 
yses.  A  summary  and  glass-sand 
bibliography  follow. 

The  concise  discussion  of  the  glass 
industry  is  »  cnmmendable  feature  of 
a  Work  on  glass  sand.  The  book  Is 
lip  be  regarded  as  a  valuable  addition 
lo  llie  literature  of  this  Important  and 
"oniewhnt  neglected  subject.       O.   B. 


Technical  Papers 


Drill  Steel  Standardization — The  Bul- 
letin of  the  Institution  of  Mining  and 
Metallurgy  for  February,  1921  (No.  1 
Finsbury  Circus,  London,  E.  C.  2,  Eng- 
land), contains  twenty  pages  of  discus- 
sion of  the  paper  recently  presented  by 
E.  A.  Wright  on  'The  Standardization 
of  Materials  Employed  in  Mining  and 
Milling  Plants."  Most  of  the  discussion 
was  on  the  subject  of  drill  steel,  but 
lack  of  data  prevented  the  reaching  of 
any  definite  conclusions. 

Oil — A  preliminary  report  by  Robert 
W.  Ellis,  professor  of  geology  in  the 
State  University  of  New  Mexico,  and 
State  Geologist,  entitled  "The  Oil  Sit- 
uation in  New  Mexico,"  outlines  the 
result  of  a  series  of  reconnoissance  trips 
made  by  the  author  during  the  summer 
of  1920  for  the  purpose  of  securing 
data  on  the  conditions  having  to  do  with 
oil  production  in  the  state.  Oil  pros- 
pecting has  been  of  recent  date,  and  up 
to  the  time  of  the  report  about  fifty 
wells  had  been  started.  None  of  these 
can  be  said  to  be  producing,  although 
some  have  produced  a  few  barrels  for 
a  limited  time.  It  is  stated  that  the 
Seven  Lakes  region  in  McKinley  County 
has  become  the  most  encouraging  field. 
The  geology  of  several  counties  is  re- 
viewed and  a  summary  of  explorations 
in  each  is  given. 

Phosphoric     Acid     Determination — J. 

E.  Clennell  gives  the  details  of  an  im- 
proved practice  which  he  has  developed 
for  the  estimation  of  phosphoric  acid 
by  the  molybdate  method  in  the  Mining 
Magazine  for  March  (Salisbury  House, 
London  Wall,  London,  E.G.  2;  price,  la 
6d.;  3  pages). 

Alaska— Bulletin  714-B,  of  the  U.  S. 
Geological  Survey,  Washington,  D.  C, 
eighty-two  pages,  obtainable  upon  re- 
quest, contains  chapters  on  lode  mining 
in  the  Juneau  and  Ketchikan  districts; 
the  Salmon-Unuk  region;  and  water- 
power  investigation  in  southeastern 
.\laska. 

Mining  Costs — "Notes  and  Record* 
of  Mining  Costs"  is  the  topic  of  a 
seventeen-page  paper  in  the  March 
Hulk  till  of  the  Institution  of  Mining 
and  Metallurgy.  (No.  1  Finsbury 
Circus,  London.  E.G.  2;  price.  Is.  6d.) 
The  data  cover  operations  in  the  Wit- 
watersrand  gold  fields  of  South  Africa 
and  give  detailed  costs  for  the  Simmer 
&  Jack  Proprietary  Mines,  Ltd.  Rea- 
sons for  varying  costs  are  carefully 
detailed,  and  the  method  of  applying 
general  principles  of  cost  analysis  is 
explained. 

Idaho  Mineral  UcHoiirccN — U.  S.  Geo- 
logical Survey  liulletin  713,  152  pages, 
obtainable  upon  request  to  the  Survey 
at  Wnsliinglon,  I).  C.,  is  descriptive  of 
the  gi'ography,  geology,  mineral,  and 
water  resoun  is  of  the  Fort  Hall  Indian 
Resi'rvalion,  Idaho.  The  principal  min- 
iTals  are  phosphate  rock  and  placer 
goM. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND   REPORTS 


Copper  Producers  Must  Take  More 

Interest  in  Marketing,  Says 

Walter  Douglas 

Legislation  To  Permit   Stabilization  of 

Prices  of  Refined  Copper  Also  Held 

To  Be  Advisable 

More  intimate  co-operation  between 
copper  producers,  fabricators,  and  mar- 
keting agencies,  and  a  modification  of 
the  Sherman  and  Clayton  acts  so  that 
a  combination  of  producers  could  be 
formed  with  the  purpose  of  stabilizing 
prices  were  the  two  methods  proposed 
for  improving  the  copper  industi-y,  by 
Walter  Douglas  at  the  regular  monthly 
meeting  of  the  New  York  Section  of  the 
A.  I.  M.  E.,  at  the  Machinery  Club, 
Wednesday  night.  May  4.  Mr.  Douglas 
is  president  of  the  Phelps  Dodge  Cor- 
poration. Other  speakers  included 
Edwin  Ludlow,  president  of  the  A.  I. 
M.  E.;  S.  D.  Warriner,  president  of  the 
Lehigh  Coal  &  Navigation  Co.,  and  C. 
E.  Lesher,  editor  of  Coal  Age.  The 
subject  for  discussion  was  "Lessons  to 
Be  Learned  From  the  Present  Depres- 
sion in  the  Mining  Industry." 

Although  President  Ludlow  had  not 
expected  to  be  called  on  to  address  the 
meeting,  his  short  opening  talk  was 
particularly  well  received  and  was 
much  to  the  point.  Mr.  Ludlow  spoke 
of  having  just  returned  from  a  trip 
'hrough  the  West.  Everywhere,  he 
said,  a  higher  tariff  on  the  material  in 
which  local  interest  centered  seemed  to 
be  the  one  thing  most  desired.  In  the 
Northwest  an  increased  duty  on  lead 
was  the  sine  qua  non;  in  Tulsa,  Okla., 
a  duty  on  crude  petroleum  was  con- 
sidered necessary  to  protect  local  pro- 
ducers from  Mexican  competition.  Mr. 
Ludlow,  however,  felt  little  sympathy 
with  these  purely  local  and  selfish  ideas, 
and  thought  that  the  good  of  the  coun- 
try as  a  whole  should  be  considered 
first.  He  said,  "I  cannot  see  that  build- 
ing a  tariff  wall  around  the  country  is 
going  to  help  matters  much."  Foreign 
nations  cannot  pay  their  debts  to  us  in 
cash;  the  only  way  is  by  the  work  of 
their  hands.  Our  goods  must  be  ex- 
ported, and  must  generally  be  paid  for 
by  the  importation  of  manufactured 
articles. 

Walter  Douglas  first  took  up  the 
question  of  how  the  producers  could 
have  prevented  the  present  copper  de- 
pression. He  explained  that  the  United 
States  Government  had  given  instruc- 
tions to  produce  copper  at  the  maxi- 
mum rate  during  the  war,  and  that 
these  instructions  continued  in  force  for 
two  months  after  hostilities  ceased. 
About  700,000,000  lb.  was  produced  or 
in  process  of  transit  when  curtailments 
were  finally  permitted.  Then  the  pro- 
ducers, in  an  effort  to  gage  future  re- 
quirements,    tried     to     estimate     the 


amount  of  secondary  or  scrap  copper 
available.  It  was  almost  impossible  to 
obtain  any  information  of  value  on 
this  point,  so  they  had  to  guess  and 
guessed  low.  They  also  did  not  count 
on  the  long  delay  in  the  peace  negotia- 
tions, which  has  postponed  the  rehabili- 
tation of  Europe,  and  the  great  depre- 
ciation in  foreign  exchange  which  has 
acted  to  prevent  foreign  buying.  Al- 
fi^ough  100,000,000  lb.  less  copper  was 
produced  in  1919  than  in  1918,  still  the 
market  was  flooded. 

The  history  of  the  copper  market  in 
the  United  States  was  then  developed 
by  Mr.  Douglas,  who  went  back  to  Civil 
War  days.  Two  or  three  attempts  had 
been  made  to  regulate  production  and' 
prices,  the  last  in  the  late  80's,  but  all 
were  short-lived.  The  dependence  of 
the  copper  industry  on  export  demand 
for  prosperity  was  emphasized.  A 
major  defect  in  the  present  marketing 
scheme  was  held  to  be  the  fact  that 
producers  do  not  reach  the  ultimate 
consumer.  By  the  time  copper  reaches 
the  public  four  or  five  profits  have 
been  added.  This  is  something  which 
has  been  called  to  the  attention  of 
readers  of  the  Engineering  and  Mining 
Journal  in  numerous  editorials.  Mr. 
Douglas  mentioned  these,  and  said  that 
to  the  extent  that  they  laid  the  blame 
on  the  original  fabricator  he  thought 
they  were  unfair,  as  the  blame  should 
rest  on  the  jobber  and  distributor. 

Copper  producers  can  derive  consola- 
tion, said  Mr.  Douglas,  from  the  fact 
that  producers  have  taken  steps  to  cur- 
tail, and  also  that  no  new  ore  deposits 
of  importance  have  been  discovered  in 
the  last  ten  or  twelve  years.  There  is 
a  big  potential  demand  in  Europe. 

In  summing  up  the  subject  Mr. 
Douglas  spoke  of  the  publicity  cam- 
paign which  is  now  being  formulated  to 
advertise  the  merits  of  copper  to  the 
ultimate  consumer,  and  recommended 
that  pi'oducers  follow  the  copper  more 
closely  through  fabricating  and  mar- 
keting channels,  rather  than  lose  all 
interest  in  it  the  moment  the  crude 
product  is  sold.  The  extreme  price 
variation  is  also  a  detriment  to  the  in- 
dustry, and  some  method  of  stabilizing 
prices  at  a  fair  figure  would  be  of 
great  economic  benefit.  To  do  this  ex- 
isting legislation  would  have  to  be  so 
modified  that  producers  could  act  in 
unison.  It  is  not  right,  said  Mr.  Doug- 
las in  closing,  that  Europe  should  be 
able  to  denude  us  of  our  natural  re- 
sources at  less  than  cost. 


Colorado  Scientific  Society  held  its 
342d  regular  meeting  on  April  30,  1921, 
at  Denver,  Col.  The  members  heard 
Arthur  J.  Hoskins  speak  on  the  treat- 
ment of  oil  shale.  On  May  7  he  dis- 
cussed its  commercial  features. 


San  Francisco  Section,  A.  I.  M.  E., 
Hears  Committee  Report 

Rigid    Economy    Urged    on    In.stitute — 

Decentralization   Favored — Monthly 

Journal  Rejected 

Sidney  J.  Jennings  and  Charles  W. 
Goodale  surprised  the  members  of  the 
A.  I.  M.  E.  section  at  San  Francisco, 
Cal.,  by  dropping  into  the  meeting  on 
April  26  at  the  local  Engineers'  Club. 
About  forty  members  were  present,  and 
as  the  subject  of  the  business  meeting 
was  the  final  report  of  a  committee  on 
the  locally  discussed  subject  of  the 
publication  Mining  and  Metallurgy,  the 
visitors  from  beyond  the  Sierras  were 
treated  to  a  lively  time.  The  commit- 
tee's report  was  accepted  as  read  with 
the  exception  of  that  part  recommend- 
ing the  continuance  of  Mining  and 
Metallurgy.  By  a  majority  vote  the 
section  expressed  disapproval  of  Min- 
ing and  Metallurgy  in  its  present  form 
and  recommended  its  discontinuance. 

The  other  important  recommenda- 
tions of  the  committee,  adopted  by  the 
section,  were: 

Rigid  economy  so  far  as  is  consistent 
with  good  service  should  be  practiced  in 
the  conduct  of  the  Institute's  affairs, 
and  with  this  end  in  view  your  com- 
mittee approves  the  plan  which  has 
been  suggested  for  a  classification  of 
publications.  Such  a  plan  would  enable 
each  member  to  choose  such  publica- 
tions as  he  might  desire  and  thereby 
materially  reduce  the  total  expense  for 
publication  and  distribution.  A  more 
careful  system  of  editing,  also,  should 
result  in  the  elimination  of  much  mate- 
rial which  for  various  reasons  ought  to 
be  published  in  the  Transactions. 

For  the  purpose  of  securing  a  more 
democratic  and  decentralized  system  of 
government  for  the  Institute,  we  ap- 
prove the  suggestions  made  by  former 
president  Hoover  that  the  constitution 
be  so  amended  as  to  make  the  chair- 
men of  the  local  sections  automatically 
members  of  the  Institute  Board  of 
Directors.     .     .     . 

In  view  of  the  wide  distribution  of 
the  sections  and  the  distance  which 
separates  many  of  them  from  the  head- 
quarters in  New  York,  we  suggest  that 
once  a  year  a  directors'  meeting  be 
held,  to  which  the  most  important  ques- 
tions regarding  the  Institute's  policies 
should  be  referred,  and  that  an  attempt 
be  made  to  have  present  a  representa- 
tive of  each  section,  even  though  the 
expense  of  such  attendance  must  be 
met  in  whole  or  in  part  by  the  Insti- 
tute or  its  local  sections. 

At  the  conclusion  of  the  business 
meetinj;-,  Gerard  B.  Rosenblatt  pre- 
sented an  interesting  paper  on  "Haul- 
age for  Metal  Mines  of  Moderate  Size." 
His  discussion  bore  particularly  on  the 
conditions  favoring  the  adoption  of 
trolley  locomotives,  and  those  under 
which  the  storage-battery  type  is  pref- 
erable.    An  abstract  follows  on  p.  832. 
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"Mining  and  Metallurgy"  Favored 
by  Several  Sections 

A  recent  letter  from  Secretary  Brad- 
ley Stoughton  states: 

"The  president  and  the  secretary  re- 
cently discussed  with  the  local  sections 
of  the  Institute  of  Mining  and  Metal- 
lurgical Engineers  the  magazine  Min- 
ing and  .Metallurgy,  with  the  result  that 
in  ever>'  case  the  sentiment  was  over- 
whelmingly favorable  to  the  magazine. 
In  four  cases  where  votes  were  taken 
the  expressions  of  opinion  were  unani- 
mously in  favor  of  the  magazine.  I 
am  giving  below  the  sections  in  question 
and  the  approximate  number  of  mem- 
bers taking  part  in  the  vote. 

"Puget  Sound  Section,  about  twenty 
present;  Oregon  Section,  about  thirty 
present;  Columbia  Section,  about 
twenty  present;  Montana  Section,  about 
seventy  present;  Minneapolis-St.  Paul 
Section,  about  twenty-eight  present; 
Chicago  Section,  about  twenty  -  five 
present." 

Minnesota  Engineering  Societies 
Organize  a  Federation 

After  a  year  of  effort,  the  engineers 
of  Minnesota  have  effected  a  federa- 
tion of  the  leading  engineering  so- 
cieties of  the  state.  A  constitution  and 
by-laws,  drawn  up  by  a  joint  board  ap- 
pointed by  the  representative  meeting 
held  in  June,  1920,  was  submitted  to 
and  ratified  by  the  ten  organizations 
seeking  membership.  A  meeting  held 
on  March  11,  1921,  in  St.  Paul,  Minn., 
took  final  action  to  complete  and  per- 
fect the  federation. 

The  ten  societies  of  the  federation 
are:  the  Minnesota  Surveyors  and  En- 
gineers' Society;  Minnesota  Chapter, 
American  Institute  of  Architects;  Min- 
nesota Chapter,  American  Society  of 
Heating  and  Ventilating  Engineers; 
Northwestern  Section,  American  So- 
ciety of  Civil  Engineers;  Engineers' 
Club  of  Minneapolis;  Engineers'  So- 
ciety of  St.  Paul;  Minnesota  Section, 
American  Institute  of  Electrical  En- 
eineers;  Minnesota  Section,  American 
Society  of  Mechanical  Engineers;  En- 
gineers' Club  of  Northern  Minnesota; 
Duluth  EngincerK'  Club. 

It  in  expected  that  c  ich  individual 
MOcicty  will  seek  membiTwhip  in  the 
Federated  American  Engineering  So- 
cictien. 

CoufHC  in  Mineralogy  by  Mail 
For  ProspectorH 

I'rofcHHor  A.  .S.  Kukic,  of  the  llnivcr- 
xity  of  Californiu,  Ih  conducting  ii 
courite  in  flct«nninative  mineralogy  for 
pro»pect<jrR  and  othern  Ui  whom  such 
iniitruction  in  of  practical  ndvariliii;r. 
The  courHi-  in  conducted  by  correnpunil- 
«ncp,  and  tcacheit  Himplc,  praclical 
m"-thod«  fur  idiTitifying   minernlH, 

The  ne<enKary  apparutuK,  100  Hpcci- 
Tni-nx  ;ind  a  textbook  are  HUpplied.  The 
Ciiiinie  IH  of  iiniverMity  grade,  and  in 
ofT'-red  by  the  l^niventity  KxlenHion  l)i 
viHion  of  the  univeritity,  .'101  ('atifornin 
Hnll.  Berkeley,  Cal.,  to  which  addreKH 
all   inqtlirletf   nhuuld   be   Kent. 


Electric  Haulage  in  Small  Mines 
Offers  Many  Advantages 

Superior     Flexibility,     Simplicity,     and 

Reliability  Bring  Cheaper  Operation 

—Cost  Per  Ton  of  Ore  Hauled 

Governs  Choice  of  System 

Gerard  B.  Rosenblatt  addressed  the 
San  Francisco  Section  of  the  A.  I.  M.  E. 
meeting  on  April  26  on  the  subject  of 
"Haulage  for  Metal  Mines  of  Mod- 
erate Size."  His  remarks  were  re- 
ported in  full  by  our  correspondent, 
and  the  following  condensed  version  has 
been  prepared  from  that  report: 

The  selection  of  the  proper  system  of 
haulage  for  the  metal  mine  of  moderate 
output  —500  to  2,000  tons  of  ore  per 
twenty-four  hours — deserves  more  care- 
ful consideration  than  is  generally  ac- 
corded it.  The  advantages  of  mechani- 
cal haulage  are  widely  recognized,  but 
a  cost  analysis  of  the  various  systems 
available  is  not  generally  made  before 
deciding  upon  the  type  that  will  be  in- 
stalled. First  cost  is  frequently  given 
more  or  less  careful  consideration,  but 
factors  affecting  the  cost  of  opei'ation 
are  often  overlooked. 

This  is  not  a  brief  for  electric  haul- 
age, but  I  believe  it  will  be  admitted 
that  on  account  of  the  flexibility,  re- 
liability, and  comparative  simplicity  of 
electric  locomotives  this  form  of  me- 
chanical haulage  will  prove  most  ap- 
plicable in  the  majority  of  operations. 
Gasoline  locomotives  and  compressed- 
air  locomotives  have  their  particular 
fields  of  application,  but  these  fields  are 
rather  limited.  The  proper  field  of  the 
gasoline  locomotive  is  for  small  ton- 
nages over  comparatively  long  dis- 
tances on  temporary  work  under  con- 
ditions where  it  is  more  important  to 
keep  low  the  total  initial  investment 
than  to  secure  continuity  of  service  or 
economy  of  operation  and  maintenance. 
The  particular  field  of  the  compressed- 
air  locomotive  is  for  large  tonnages 
over  long  hauls  where  conditions  neces- 
sitate heavy  trains,  but  where  the 
physical  surroundings  prohibit  the  in- 
stallation of  a  trolley  or  third  rail. 
For  all  other  conditions  electric  haul- 
age can  be  proved  to  be  superior. 

In  selecting  haulage  equipment  the 
primary  consideration  is  that  mechani- 
cal haulage  is  installed  to  help  the  mine 
make  money.  It  makes  money  by  sav- 
ing expense.  The  type,  size,  and  make 
of  e(iuipment  that  will  handle  a  given 
output  and  will  save  the  most  expense 
is  the  logical  type  to  install.  The  haul- 
age system  should  not  be  selected  on 
the  basis  of  lowest  first  cost  alone,  nor 
should  it  be  selected  on  the  basis  of 
some  individual's  preference.  First  cost 
am!  personal  preference  are  factors 
entering  into  the  problem,  but  they  ari' 
neither  the  only  nor  even  the  predomi- 
nating considerations.  Haulage  instal- 
lation should  be  made  on  the  basis  of 
a  compli'te  logical  analysis.  And  the 
foundHlion  of  such  Hnalysis  should  be 
eoHt   per   tf>n   of  ore   hauled. 

Upon  the  reliability  of  Its  component 
pari,H  depends  the  conlinuity  of  service 
that  the  haulage  system  will  render. 
Inti'rruptioMH  mean  money  lost.  De- 
lays in  rontinuiiUH  Hervice  ari-  expen- 
sive. A  locomotive  out  of  service  for 
repairs,  a  train  held  up  on  a<'count  of 
a  trolley  wire  ilown,  mean  money  going 
"lit  anri  none  coming  in.  It  is  not  just 
the  expense  of  putting  the  locomotive 
biiik  in  service  or  of  stringing  up  new 
wiri'  that   must  he  conHich-red     il  is   in- 


terest going  on,  ore  piling  up  in  the 
chutes,  and  perhaps  it  is  even  reduc- 
ing the  mill  output.  Haulage  equip- 
ment should  be  selected  so  that  for  the 
particular  conditions  time  out  of  serv- 
ice will  be  a  minimum.  To  do  so  will 
reduce  the  costs  per  ton  hauled  by  keep- 
ing up  the  tonnage  for  a  given  invest- 
ment. 

Upon  the  selection  of  the  proper  size 
of  locomotives  will  depend  largely  the 
operating  labor  expense.  Every  loco- 
motive must  have  a  motorman.  In 
many  states  every  train  must  have  a 
trip-rider  as  well.  Locomotives  smaller 
than  necessary  mean  more  trains  per 
given  tonnage  output,  and,  consequently, 
more  wages  per  ton  hauled.  Trains 
should  be  made  long  enough  to  keep  the 
number  of  locomotives  required  down 
to  a  minimum,  but  of  such  size  as  to 
keep  those  locomotives  busy.  Loco- 
motives standing  idle  and  motormen 
loafing  run  up  the  cost  per  ton  of  ore. 
Train  length  up  to  a  certain  limit 
means  economy,  but  above  that  limit 
too  long  a  train  means  expense,  for 
very  long  trains  are  more  subject  to 
derailments  than  short  ones,  cause  con- 
fusion at  stations,  and  offer  difficulties 
when  loading  from  chutes. 

Wider  gages  and  heavier  rails  per- 
mit longer  trains.  There  is  an  economi- 
cal length  depending  largely  on  the 
design  of  car  and  the  capacity  to  be 
hauled.  For  the  average  small  mine  it 
is  usually  somewhere  between  twelve 
and  twenty  cars.  The  maximum  weight 
of  locomotive  that  can  be  used  depends 
upon  the  gage  and  weight  of  rail  used. 
Often  it  will  pay  to  use  a  wider  gage 
or  a  heavier  rail  than  was  at  first 
selected,  so  as  to  use  heavier  locomo- 
tives, be  able  to  haul  longer  trains,  and 
reduce  the  number  of  locomotives  re- 
quired for  a  given  output  per  shift. 

Under  maintenance  expense,  the  up- 
keep of  the  haulage  system  as  a  whole 
should  be  considered.  The  upkeep  of 
the  overhead  trolley  wire  on  a  trolley- 
operated  system  should  be  included  in 
considering  the  maintenance  of  a  trol- 
ley locomotive,  just  as  the  upkeep  of 
the  storage  battery  is  almost  invariably 
included  in  figuring  the  maintenance  of 
a  battery  locomotive.  In  fact,  for  a 
fair  comparison  of  real  costs  on  a  ton 
mileage  basis  there  should  be  included 
locomotive  maintenance,  car  mainte- 
nance, track  maintenance,  battery  main- 
tenance, if  any;  trolley  maintenance,  if 
any;  motor-generator  maintenance. 

First  cost  should  include  considera- 
tion not  only  of  the  cost  of  locomotive 
and  cars,  but  also  of  such  factors  as 
motor-generator  or  charging  stations, 
trolley  in  phue,  and  bonding  of  rails. 
The  manner  in  which  first  costs  enter 
into  total  operating  costs  is  simply  a 
(luestion  of  business  bookkeeping,  "and 
will  not  be  discussed  here. 

As  to  safety,  all  haulage  systems 
involve  a  certain  accident  hazard.  The 
I  eduction  of  this  hazard  should  receive 
major  consideration.  Apart  from  the 
humanitarian  side  of  the  nroblem,  ac- 
cidents are  had  "business."'  They  are 
costly  iinil  they  tend  to  reduce  "oper- 
ating incinile,  A  safe  system  goes  far 
toward  rediiciriir  haulage  costs.  The 
poHsihility  of  danger  from  electric  shock 
is  usually  tlie  feature  particularly  in 
mind  in  (-onsiili'i  ing  the  accident  hazard 
of  eli'ctric  haulage  systems;  but  there 
are  others  that  should  not  be  over- 
looked. They  invidve  control  and  brak- 
ing of  the  I  ruin,  and  protection  for  the 
motorman  in  ease  of  collision.  I  be- 
lieve  as    miiny    Iraiii    operators    in    niin- 
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ing  service  are  hurt  by  runaways  and 
collisions  as  are  injured  by  electric 
shock. 

The  value  of  flexibility  in  a  haulage 
system  is  difficult  to  estimate.  Yet  it 
is  quite  real.  Haulage  systems  can 
readily  have  a  life  of  ten  years  or 
more.  Few  mines,  especially  lode  mines, 
are  operated  on  the  same  basis  of  de- 
velopment over  ten-year  periods.  Physi- 
cal conditions  change,  managements 
change,  engineering  ideas  change,  and 
metallurgical  processes  advance.  .A. 
haulage  system  that  may  be  ideal  for 
present  conditions  may  be  a  handicap 
ten  years,  or  even  two  years,  from  now, 
unless  that  system  has  a  certain  flexi- 
bility which  will  permit  its  being 
adapted  to  changed  conditions  likely  to 
be  encountered.  This  aspect  is  worth 
thinking  about. 

Personal  preferences  enter  into  the 
problem  of  selecting  haulage  equipment 
on  account  of  the  personal  element. 
Haulage  equipment  cannot  be  made 
strictly  "foolproof,"  and  operators 
usually  get  better  results  with  equip- 
ment which  they  like  than  with  that 
which  they  do  not  like.  Features  that 
render  inspection  easy — that  facilitate 
adjustments  and  lubrication — tend  to 
lessen  maintenance  expense.  A  ma- 
chine that  is  easy  to  oil  is  almost  sure 
to  get  more  frequent  and  more  adequate 
oiling  than  one  which  is  so  constructed 
that  periodic  oiling  becomes  a  disagree- 
able and  troublesome  chore.  Men  will 
keep  an  easily  adjustable  machine  in 
good  adjustment,  and  w-ill  not  so  readily 
allow  it  to  get  in  such  bad  adjustment 
that  it  has  to  be  withdrawn  from  serv- 
ice for  repair  in  the  shop. 

Power  consumption  enters  into  the 
cost  of  mine  haulage  to  a  less  extent 
than  is  usually  realized.  It  is  seldom 
of  sufficient  importance  to  justify  the 
selection  of  any  one  system  of  haulage. 
In  half  a  dozen  mines  on  which  I  have 
reasonably  accurate  haulage  cost  data 
power  consumption  constitutes  only 
about  5  to  6  per  cent  of  the  total  haul- 
age operating  cost.  Ordinarily  ten  kilo- 
watt-hours will  haul  about  seventy-five 
tons  of  ore  a  mile  on  level  track  under 
average  mine  conditions.  At  the  usual 
figure  at  which  a  mine  buys  power  it 
can  readily  be  seen  that  10  per  cent 
higher  or  lower  poweir  consumption 
does  not  make  a  great  diff'erence  in  the 
total  cost  per  ton  of  ore  hauled.  Effi- 
ciency of  the  electrical  equipment,  on 
the  other  hand,  is  a  matter  of  consid- 
erable importance,  but  not  so  much  be- 
cause of  power  consumption  as  because 
of  the  eff'ect  of  efficiencies  on  securing 
a  well-proportioned   haulage   system. 

As  a  matter  of  actual  fact,  for  aver- 
age mining  conditions  the  two  systems, 
trolley  vs.  storage  battery,  will  usually 
not  show  a  great  diff'erence  in  over-all 
power  consumption.  I  know  that  this 
is  contrary  to  general  impressions,  but 
I  have  found  it  to  be  the  case  in  scores 
of  instances  which  I  have  analyzed. 

A  consideration  of  the  foregoing  fac- 
tors will  aid  in  the  selection  of  the  most 
economical  haulage  system  for  any 
specific  condition.  No  general  rule  can 
be  laid  down  as  to  when  trolley  haul- 
age or  when  storage-battery  haulage 
can  be  installed  to  best  advantage. 
Each  problem  must  be  investigated  sep- 
arately. However,  a  few  generally  ap- 
plicable remarks  indicating  the  trend 
of  recent  engineering  experience  may 
be  of  service. 

As  a  simple,  rugged,  reliable  piece 
of  haulage  equipment,  the  trolley  loco- 
motive  is   the   peer  of  all   haulage  mo- 


tive power.  As  a  means  of  moving 
trains  quickly,  irrespective  of  tonnage 
or  distance,  its  superiority  is  unques- 
tioned. The  trolley  locomotive  can  be 
built  for  any  speed  that  a  mine  track 
will  stand.  It  can  be  subjected  to  al- 
most unbelievable  abuse,  both  mechani- 
cally and  electrically;  it  can  be  plugged, 
derailed,  "slambanged"  into  trains  of 
cars,  and  yet  stand  up  to  the  service 
with  a  minimum  of  deterioration.  It 
is  handicapped  by  just  one  feature,  and 
that  is  that  it  requires  a  trolley  wire 
in  order  to  be  able  to  move  about. 
Trolley  wires  may  be  a  menace  to 
safety  and  interfere  with  flexibility. 
In  heavy  or  moving  ground  and  about 
loading  chutes  they  may  be  a  decided 
nuisance  and  require  a  considerable  at- 
tendance. Also,  trolley  wires  and  rail 
bonding  cost  money  to  install  and  to 
keep  in  condition. 

The  modern  stoi-age-battery  mine  lo- 
comotive is  not  the  delicate  piece  of 
appai-atus  its  detractors  claim  it  to  be 
— in  fact,  it  is  a  mighty  good  mining 
machine;  but  it  will  not  stand  the  abuse 
that  a  trolley  locomotive  can  withstand. 
Operated  with  reasonable  intelligence, 
and  given  decent  maintenance,  it  will 
perform  most  satisfactorily  in  mine 
service;  but  it  does  need  greater  in- 
telligence in  its  operation  and  more 
care  than  a  trolley  locomotive  requires. 

Actual  mining  conditions  usually  de- 
termine whether  trolley  or  storage-bat- 
tery haulage  is  the  better  to  install. 
For  large  tonnages  over  long  hauls  the 
trolley  system  will  almost  universally 
prove  most  advantageous.  For  many 
frequent  and  diversified  short  hauls 
with  moderate  or  small  tonnages — gath- 
ering service,  as  it  is  termed — storage- 
battery  haulage  will  probably  prove 
more  suitable.  For  small  tonnages  over 
moderately  long  hauls,  storage-battery 
haulage  will  generally  prove  more  eco- 
nomical, particularly  as  the  investment 
and  maintenance  charge  of  the  trolley 
wire  and  rail  bonding  for  a  trolley  sys- 
tem must  be  divided  among  a  compara- 
tively few  tons  of  ore  hauled. 

Long  straight  adits,  in  which  high 
haulage  speed  is  permissible  and  desir- 
able, will  always  favor  trolley  haulage. 
Poor  roof  conditions,  on  the  other  hand, 
cause  storage-battery  locomotives  to 
show  up  most  favorably,  because  bad 
roof  means  trouble  in  keeping  up  the 
trolley  wire,  and  a  trolley  wire  down 
is  not  only  a  nuisance  and  expense,  but 
means  a  haulage  system  tied  up  until 
the  electricians  are  sent  for  and  get  in 
to  clear  up  the  trouble. 

A  mine  system  that  involves  con- 
stant advance  of  haulage  drifts  favors 
storage-battery  haulage,  because  the 
storage-battery  locomotive  can  follow 
development  as  soon  as  rails  are  laid, 
whereas  the  trolley  locomotive  has  to 
v.ait  for  the  stringing  of  trolley  wire, 
with  the  attendant  cleaning  up  of  the 
roof  and  laborious  realignment  of  the 
timbering. 

Low  roofs  favor  storage-battery  loco- 
motives as  a  matter  of  safety.  Certain 
methods  of  stoping  also  are  favorable 
to  storage-battery  locomotives  in  the 
haulage  drifts,  because  many  forms  of 
chutes  prohibit  a  trolley  wire  strung 
over  the  center  of  the  track,  and  such 
chutes,  unless  all  on  the  same  side  of 
the  track,  make  trolley  operation  diffi- 
cult. 

Altogether,  trolley  haulage  makes  for 
speed  and  large  output.  Storage-bat- 
tery haulage  makes  for  convenience  and 
flexibility.     The  variety  of  storage-bat- 


tery locomotive  types  that  have  com- 
paratively recently  been  placed  on  the 
market  emphasizes  the  flexibility  thai 
can  be  attained  with  this  form  of  haul- 
age. Two  or  three  manufacturers  now 
sell  a  narrow-gage,  single-motor,  stor- 
age-battery locomotive  that  is  particu- 
larly suitable  for  development  work. 
This  is  a  small,  light  machine  weighing 
about  2i  tons  and  available  for  gages 
down  to  18  in.  It  has  a  limited  pull- 
ing power  and  a  limited  range  of  travel, 
but  it  will  go  almost  ani,n,vhere  and 
can  displace  three  or  four  mules  at  a 
decided  saving  in  cost  of  operation. 

At  least  two  manufacturers  now 
make  a  midget  locomotive — a  small 
tandem  afl'air  built  in  halves,  the  lead- 
ing half  carrying  the  motor  and  the 
motorman,  the  trailing  half  carrying 
the  battery.  Each  half  is  of  such  di- 
mensions that  it  can  be  run  onto  the 
ordinary  mine  cage  just  like  a  mine 
car.  It  can  thus  be  shifted  from  level 
to  level  in  a  mine  %vith  the  greatest 
convenience.  Coupled  together,  the  two 
halves  constitute  a  respectable  haulage 
unit  that  will  develop  about  400  lb. 
drawbar  pull  at  about  Si  miles  per 
hour.  The  unit  has  short  wheel  base, 
so  that  it  can  take  any  reasonable 
curve.  It  is  less  than  four  feet  high 
and  so  can  go  into  low  places  and 
"snake"  cars  from  anywhere  that  rails 
are  laid.  It  marks  about  the  ultimate 
in  all-around  flexibility. 


A.  I.  M.  E.  Organizes  Oregon 
and   Philadelphia   Sections 

During  the  brief  April  trip  of  Presi- 
dent Ludlow  and  Secretary  Stoughton, 
of  the  A.  I.  M.  E..  they  visited  a  number 
of  the  Institute's  sections  in  the  North- 
west. On  the  evening  of  April  7,  they 
also  met  twoscore  members  from  Ore- 
gon, attending  the  convention  at  Port- 
land, Ore.,  and  assisted  at  the  organ- 
ization of  the  Oregon  Section  of  the 
Institute  under  the  chairmanship  of 
Henry  M.  Parks. 

On  their  return  East  the  same  two 
officials  attended  the  meetings  of  Amer- 
ican Engineering  Council  at  Philadel- 
phia, on  April  16.  Between  meetings 
twenty-nine  Philadelphia  members  pre- 
sented a  petition  for  the  formation  of 
a  Philadelphia  Section.  A  unanimous 
resolution  then  requested  the  directors 
to  appoint  an  organizing  committee 
with  H.  S.  Drinker,  chairman.  This 
committee  has  summoned  all  members 
living  within  fifty  miles  of  Philadelphia, 
to  meet  on  May  16,  1921,  at  1317  Spruce 
St.,  where  a  Philadelphia  Section  will  be 
organized.  May  16  is  the  semicenten- 
nial of  the  founding  of  the  A.  I.  M.  E. 
at  Wilkes-Barre,  Pa. 


The  Geological  Society  of  Washing- 
ton, D.  C,  held  its  o61st  meeting  on 
May  11,  at  the  Cosmos  Club.  The  cole- 
manite  deposits  of  California  were 
described  and  their  origin  was  discussed 
by  W.  F.  Foshay.  An  illustrated  talk 
on  the  glacial  origin  of  the  Fort  Liscum 
landslide,  given  by  B.  L.  Johnson, 
opened  the  session;  and  a  longer,  illus- 
trated talk  on  "Relations  of  Vegetation 
to  Geologic  Formations,"  which  was 
given  by  E.  T.  Wherry,  brought  the 
meeting  to  a  close. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


Henry  Krumb  is  in  New  York  City  on 
professional  buiness. 

C.  A.  Northcutt,  of  the  South  Chand- 
ler mine.  Vermillion  range,  Minn.,  has 
g-one  to  Denver,  Col. 

Herbert  Hoover  was  made  an  honor- 
ary Doctor  of  Law  by  the  University  of 
Warsaw,  Poland,  on  May  2. 

Paul  A.  Gow,  of  Butte,  Mont.,  general 
manager  of  the  Tuolumne  Copper  Min- 
ing Co.,  was  in  Duluth,  Minn.,  last  week. 

J.  D.  Reeside,  Jr.,  is  engaged  in  re- 
mapping a  portion  of  the  Ignacio,  Col., 
quadrangle  for  the  U.  S.  Geological 
Survey. 

T.  Wayland  Vaughan  has  returned 
from  Port  au  Prince,  Haiti,  where  he 
has  been  inspecting  geologic  work  for 
the  U.  S.  Geological  Survey. 

Sverre  Petersen,  head  of  the  tech- 
nical department  of  Roxana  Petro- 
leum Corporation,  St.  Louis,  Mo.,  was 
in  New  York  City  this  week. 

F.  G.  Clapp,  petroleum  engineer  and 
consulting  geologist,  has  moved  his 
office  to  Room  2,025,  Hudson  Terminal 
Building,  30  Church  St.,  New  York 
City. 

J.  C.  Metcalf,  assistant  chief  engineer 
for  Pickands,  Mather  &  Co.,  Duluth, 
Minn.,  recently  addressed  the  Ohio  Sec- 
tion of  the  A.  L  M.  E.,  on  Lake  Supe- 
rior iron  mining. 

W.  A.  Rose,  chief  engineer  for  Pick- 
ands, Mather  &  Co.,  at  Duluth,  Minn., 
has  returned  from  Washington,  D.  C, 
where  he  went  on  affairs  connected  with 
mine  income  taxes. 

Samuel  H.  Dolbear,  mining  engineer 
of  San  Francisco,  Cal.,  was  in  New 
York  City  last  week  on  his  way  to 
Ontario.  His  New  York  address  was 
1424  Aeolian  Building. 

Stuart  St.  Clair,  consulting  geologist, 
has  removed  his  office  from  Chicago,  111., 
to  5.-,  Liberty  St.,  New  York  City.  He 
is  now  in  the  Oriental  oil  fields,  wher'' 
he  will  remain  for  a  year. 

Harvey  RasHler,  who  ban  been  work- 
ing in  South  Annrrica  for  the  Charter 
Oil  Co.  during  the  laBt  year,  was  de- 
tained for  a  week  at  Corocoro,  Peru, 
Inst  .January,  an  a  Chilean  spy. 

Karl  T,  .Sparkn,  mining  ongincer, 
attached  to  the  FairbnnkH,  AInsku, 
experiment  Htation  of  U.  S.  Bureau  of 
Mines,  wa.1  in  New  York  City  thJK 
week.  .\Ir.  Sparks  recently  iipeni  a 
few  day*  in  Butte,  Mont. 

Prof.  W'nidrmar  I.indgren,  head  of 
the  di'partmcnt  of  mining  and  geology, 
MnninifhUHctli'.  IniitituU'  of  Technoloity, 
HJiiled  for  Bolivia  on  May  11.  He  will 
br-  nbdcnt  on  profesRional  buiiincHH  there 
for  nbouf  thr< .  month*. 

A.  G.  .McGregor,  engineer,  ot  Wiir- 
ren,  Ariz.,  nailed  from  New  York  City 


on  May  11,  for  Peru.  He  will  inspect 
the  new  smelter  designed  by  him  and 
now  under  construction  there  for  the 
Cerro  de  Pasco  Copper  Corporation. 

F.  H.  Fovargue,  mining  engineer,  of 
Lake  Helen,  Fla.,  formerly  general 
superintendent  for  the  Chisos  Mining 
Co.,  Terlingua,  Texas,  has  accepted  a 
position  as  general  superintendent  for 
the  Monson  Maine  Slate  Co.  at  Mon- 
son.  Me. 

Frank  W.  Pugsley,  metallurgical  en- 
gineer, of  Pittsford,  N.  Y.,  for  the  last 
fifteen  years  with  the  McKinley-Dai-- 
ragh-Savage  Mines,  Ltd.,  will  sever 
his  connection  with  that  company  on 
June  1,  owing  to  the  closing  down  of 
the  mines. 

H.  F.  Ellard,  mining  engineer,  secre- 
tary-manager of  the  Morning  Club, 
Mullan,  Idaho,  has  resigned  that  posi- 
tion to  assume  direction  of  club  and 
social  affairs  in  the  Panama  Canal  zone. 
He  has  gone  to  Washington  for  his 
final  instructions. 

Prof.  Robert  Peele,  of  the  Columbia 
University  School  of  Mines,  New  York 
City,  has  been  elected  an  honorary  mem- 
ber of  the  Institution  of  Mining  and 
Metallurgy,  London,  "in  recognition  of 
his  eminent  services  in  the  advance- 
ment of  mining  science  and  education." 

Dr.  John  B.  Porter,  head  of  the  min- 
ing school  of  McGill  University,  Mon- 
treal, and  a  party  of  students  recently 
spent  a  week  looking  over  the  mines 
of  the  Oliver  Iron  Mining  Co.  and  the 
Cleveland-Cliffs  Iron  Co.,  in  the  Ish- 
peming,  Mich.,  field  of  the  Lake  Su- 
perior district. 

J.  C.  Dick,  consulting  mining  engi- 
neer, announces  that  he  has  resumed 
professional  practice,  giving  special 
attention  to  technical  questions  in  the 
Federal  tax  law  involving  mines  and 
other  natural  re.souires.  His  address 
is  1.502  Walker  Bank  Building,  Salt 
Lake  City,  Utah. 

Frank  T.  Snell,  mining  engineer,  has 
resigned  his  position  as  general  fore- 
man of  steam-shovel  operations  for 
the  Nevada  Consolidated  Copper  Co., 
Ruth,  Nev.,  to  act  as  engineer  with  the 
western  sales  division  of  the  Trojan 
Powder  Co.  His  offices  are  in  the  H. 
W.  Hellman  Building,  Los  Angeles, 
f^'al.  His  mailing  address  is  R.R.  No.  1, 
I?ox    :iPA,   San    Gabriel,    (^al. 

Mining  and  melalliirgical  engineerti 
visiting  .New  York  Cily  during  the  last 
week  included:  F.  ('.  MacKrell,  West 
Point,  N.  Y.;  H.  C.  .Anchor,  superinten- 
dent of  Dome  Kxtension  Mine.s  Co., 
S.  Porcupine,  Ont.;  K.  ().  Dime.  Kaston, 
Pa.;  Albert  K.  White,  professor  of 
•  hcmicnl  engineering,  .Ann  Arlxir,  Mich. 


Society  meetings 

announced 


American  Society  of  Safety  Engi- 
neers will  hold  its  next  meeting  May  27, 
at  8  p.m.,  in  Engineering  Societies 
Building,  New  York  City.  The  subject 
of  the  meeting  will  be  "Electrical  Haz- 
ards and  Their  Safeguards,"  and  sev- 
eral papers  by  experienced  men  are  on 
the  program.  All  interested  are  in- 
vited to  attend. 

The  American  Iron  and  Steel  Institute 
will  hold  its  nineteenth  general  meet- 
ing at  Hotel  Commodore,  New  York 
City,  on  May  27.  There  vdll  be  a  fore- 
noon session  (10  a.m.  summer  time), 
an  afternoon  session  (2  p.m.),  and  a 
banquet  at  7  p.m.  Those  desiring  ban- 
quet reservations  should  address  How- 
ard H.  Cook,  assistant  secretary,  61 
Broadway,  New  York  City. 

American  Society  of  Mechanical  En- 
gineers meets  at  Chicago,  HI.,  on  May 
23  to  26.  Headquarters  for  this  spring 
meeting  will  be  the  Congress  Hotel. 
For  reservations  or  information  address 
C.  E.  Davies,  assistant  secretary,  29 
West  39th  St.,  New  York  City. 

The  Great  Lakes  regional  meeting  of 
the  A.  S.  M.  E.,  will  be  held  at  Cleve- 
land, Ohio,  on  June  13  and  14. 

American  Society  for  Testing  Ma- 
terials will  hold  its  annual  meeting  at 
Asbury  Park,  N.  J.,  on  June  20  to  24. 
The  tentative  program  at  hand  indi- 
cates papers  on  cement,  concrete,  and 
refractories,  for  June  22  and  23;  on 
petrloleum  products  and  testing,  for 
June  23;  on  iron,  steel  and  non-ferrous 
metals,  for  June  24.  Headquarters  will 
be  the  New  Monterey  Hotel.  Further 
information  may  be  had  from  C.  L. 
Warwick,  secretary,  1315  Spruce  St., 
Philadelphia,  Pa. 

A  Philadelphia  Section  of  the  A.  I. 
M.  E.  will  be  organized  at  the  En- 
gineers' Club,  1317  Spruce  St.,  Philadel- 
phia, Pa.,  by  members  living  within 
fifty  miles  of  that  city,  on  May  16.  The 
meeting  begins  at  8  p.m.  and  all  mem- 
bers of  the  Institute  are  invited.  Dr. 
H.  S.  Drinker,  a  founder,  will  speak  on 
the  organization  and  history  of  the  In- 
stitute since  its  foundation  on  May  16, 
1871.  After  a  discussion  of  the  future 
usefulness  of  the  organization,  and  the 
transaction  of  formal  business,  there 
will  be  a  social  smoker.  F.  Lynwood 
Garrison,  temporary  secretary,  Drexel 
Building,  Philadelphia,  is  making  the 
arrangements. 


'I  lie  Kxerullve  Board  of  Federated 
Nmi'rirnn  EnginiMTinK  SocirtieH  will 
hold  its  next  nieeliiig  in  .St.  LouiH.  Mo., 
on  June  3,  11)21. 


.Albert  <'h»|imnn  .Savage,  civil  and 
mining  engineer,  for  the  Inst  ton  years 
in  Mivxico,  in  the  employ  of  the  Kspe 
rnnzii  Mining  Co.,  El  Oro,  Mexico,  died 
in  tliiil  countiy  on  May  3,  1!»21,  from 
injuries  received  when  thrown  from  a 
horse  lasl  siinnner.  Mr.  Siivngc;  was 
born  ill  New  VoiU  City  on  Aug.  31,  1848, 
and  was  a  grnduate  of  ('olumbia  Uni- 
vcrHity.  He  is  «ai<l  to  have  surveyed 
the  llrHt  railway  run  through  Texns. 
later  he  spniiili/.ed  in  .li'iiiil  tr.'innvny 
connlructioii. 
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Leading  Events 


Utah  Copper  Denied  Rehearing 

Before  State  Supreme  Court 

Case  Will  Probably  Be  Carried  Higher 

— Company  May  Build  Own  Power 

Plant 

The  application  of  the  Utah  Copper 
Company  and  seventeen  other  large 
users  of  power  for  a  rehearing  before 
the  Supreme  Court  of  Utah  in  the  con- 
troversy with  the  Utah  Power  &  Light 
Co.  over  increased  rates  charged  by  the 
power  company  and  fixed  by  the  Public 
Utilities  Commission  of  the  state  has 
been  denied.  The  way  is  left  open  for 
appeal  to  the  U.  S.  Supreme  Court,  and 
it  is  probable  that  the  case  will  be  re- 
viewed by  it. 

Utah  Copper  and  the  other  companies 
seek  to  bring  into  question  the  right  of 
the  Public  Utilities  Commission  to 
change  the  terms  of  contracts  and 
raise  the  point  as  to  whether  any  por- 
tion of  the  contract  is  binding  when 
some  of  the  terms  have  been  altered  by 
the  commission.  All  of  the  protesting 
companies  hold  contracts  with  the 
power  company,  most  of  them  entered 
into  a  number  of  years  ago,  and  ajite- 
dating  the  creation  of  the  commission 
as  a  body.  In  this  connection  it  is  of 
interest  that  there  is  the  possibility 
that  Utah  Copper  will  build  a  steam 
plant  for  it  own  power  supply. 


Date  Set  for  Chicago  Meeting 
Of  Mining  Congress 

The  twenty-fourth  annual  conven- 
tion of  the  American  Mining  Congress 
will  open  in  Chicago,  Monday,  Oct.  17. 
In  conjunction  with  it  will  be  the 
National  Exposition  of  Mines  and  Min- 
ing Machinery.  The  Chicago  Coliseum 
has  been  leased  for  this  exposition. 


Kruse  and  Tripp  Settle  Royalty 
Suit  Out  of  Court 

By  mutual  agreement  the  suit 
brought  by  Henry  J.  Kruse,  of  Crow 
Wing  County,  Minn.,  against  Chester 
D.  Tripp,  of  Chicago,  was  dismissed  in 
the  Federal  Court.  The  suit  was  for  a 
sum  of  $219,744.31,  which  was  claimed 
for  damages.  The  plaintiff  alleges  that 
he  and  the  defendant  entered  into  a 
partnership  and  acquired  the  mineral 
and  surface  rights  of  certain  property 
in  Crow  Wing  County,  Minn.,  which 
was  later  leased  to  a  lumber  and 
mining  company,  and  that  the  defend- 
ant received  over  $200,000  in  royalties, 
but  the  plaintiff  was  not  notified  of  the 
transaction,  neither  did  he  receive  any 
portion  of  the  money.  The  ca.se  was 
tried  first  in  1914,  when  the  plaintiff 
was  given  a  verdict,  but  owing  to  later 
complications  the  litigation  has  been 
going  on  for  seven  years. 


WEEKLY  RESUME 
FoUotcing  the  announcement  of  «  20 
per  cent  ivage  cut  by  the  U.  S.  Steel 
Corporation,  affecting  also  the  Oliver 
lion  Mining  Co.,  orders  have  been 
issued  to  start  shipping  ore  on  all 
ranges  from  the  latters  properties. 
The  Federal  Trade  Commission  has 
made  a  formal  complaint  against  the 
corporation  and  subsidiaries  because 
of  the  so-called  "Pittsbjirgh-Plus" 
method  of  fixing  steel  prices.  In  the 
Birmingham  district,  the  Gulf  States 
Steel  Co.  has  begun  hoisting  ore  at 
the  rate  of  iOO  tons  daily  from  the 
Shannon  property,  the  first  deep  min- 
ing project  in  Alabama.  In  Mon- 
tana, the  Anaconda  company  has  re- 
opened the  Nettie  and  Anselmo  prop- 
erties to  miTie  silver-sine  ore,  which 
will  be  smelted  at  the  Washoe  loorfcs, 
giving  employment  to  500  men.  The 
Cascade  Silver  company's  mili  at 
Xeihart  has  been  burned  down.  In 
Utah,  the  Snake  Creek  tunnel  case, 
involving  the  ownership  of  water  de- 
veloped in  driving,  is  to  be  heard  by 
the  V.  S.  Supreme  Court.  The  Utah 
Copper  Co.  and  others  have  been  de- 
nied a  rehearing  of  the  power  con- 
tract case  by  the  State  Supreme 
Court.  The  Silver  King  Consolidated, 
of  Park  City,  Utah,  at  its  annual 
meuting.  May  16,  expects  to  consider 
the  advisability  of  venturing  in  oil. 
In  British  Columbia,  the  reservation 
on  the  iron-ore  deposits  at  White- 
u-ater  Valley  in  the  Clinton  inining 
division  has  been  removed  by  the 
provincial  government.  The  Silver- 
smith Mines,  at  Sandon,  has  acquired 
the  Ivanhoe  concentrator.  In  Alaska, 
the  Treadwell  company  is  sending 
equipment  to  its  new  property  on 
Nixon's  Fork,  in  the  Kuskokwim  Val- 
ley. In  Aris:ona  the  Verde  Central,  at 
Jerome,  is  reported  to  have  cut  an 
important   body  of  copper  ore. 

At  Washington,  H.  Foster  Bain  has 
been  confirmed  by  the  Senate  as  Di- 
rector of  the  U.  S.  Bureau  of  Mines. 
The  Senate  passed  the  bill  making  the 
assessment  work  year  coincide  with 
the  fiscal  year,  but  rescinded  its  ac- 
tion to  improve  the  ivording  of  the 
bill. 


Men  Strike  at  Rochester,  Nev. 

Tonopah    and    Divide   Situation   Practi- 
cally Unchanged — Nevada  Packard 
Resumes  at  Lower  Scale 

The  Tonopah  and  Divide  strike  situa- 
tion is  practically  unchanged,  although 
some  companies  are  making  an  attempt 
to  resume  operations  by  importing  out- 
side men. 

The  employees  of  the  Rochester  Sil- 
ver Corporation,  at  Rochester,  struck 
against  a  cut  of  50e.  per  day  on  May 
4,  affecting  120  men.  The  Nevada 
Packard,  a  few  miles  away,  resumed 
operations  a  few  days  before  this  at  a 
reduced  scale  after  a  60-day  shut-down. 


Snake  Creek  Tunnel  Case  To  Go 
To  U.  S.  Supreme  Court 

Development    Company    Gets    Writ    of 

Certiorari — Right  to  Water  Tapped 

in  Driving  Involved 

The  Supreme  Court  of  the  United 
States  has  undertaken  to  review  the 
important  case  in  which  the  Snake  Creek 
Mining  &  Tunnel  Co.  and  the  Midway 
Irrigation  Co.,  both  of  Summit  County, 
Utah,  are  involved.  The  case  turns  on 
the  ownership  of  water  encountered  in 
the  Snake  Creek  tunnel  driven  for  min- 
ing purposes.  In  this  particular  in- 
stance, the  value  of  the  water  is  esti- 
mated as  being  worth  only  $40,000,  but 
the  principle  which  will  be  established 
by  the  decision  of  the  Supreme  Court 
is  of  the  greatest  importance,  since 
similar  situations  exist  throughout  the 
West.  The  tunnel  company  has  been 
granted  a  writ  of  certiorari.  At  the 
time  of  the  trial  before  the  District 
Court  of  Utah,  the  tunnel  had  been 
driven  into  the  mountain  a  distance  of 
14,500  ft.  The  considerable  volume  of 
water  which  was  encountered  is  of 
value  for  power  and  irrigation  pur- 
poses. The  irrigation  company  which 
claims  title  to  all  of  the  waters  of  Snake 
Creek,  a  stream  which  drains  a  valley 
on  which  the  tunnel  opens,  alleges  that 
the  tunnel  has  intercepted  water  which 
otherwise  would  have  found  its  way 
naturally  into  Snake  Creek.  The  irri- 
gation company  not  only  asks  for  an 
injunction  against  any  use  of  the  water 
by  the  mining  company,  but  also  asks 
that  the  mining  company  be  enjoined 
from  driving  the  tunnel  further  into 
the  mountain. 

The  case  was  first  tried  in  1914  in 
the  U.  S.  District  Court  at  Salt  Lake 
City,  and  the  verdict  was  in  favor  of  the 
Snake  Creek  company.  Later  this  de- 
cision was  reversed  by  the  Circuit 
Court  of  Appeals,  which  found  for  the 
irrigation  company,  which  claimed  the 
water  as  a  part  of  the  surface  waters 
of  Snake  Creek. 

Mining  men  are  awaiting  the  outcome 
of  the  suit  with  interest,  as  the  question 
is  one  of  vital  importance  to  the  in- 
dustry, inasmuch  as  waters  developed 
in  the  course  of  tunnel  work  may  often 
be  turned  to  profitable  account  in  min- 
ing and  milling  operations,  or  revenue 
derived  from  the  sale  of  such  waters 
may  be  used  to  help  defray  the  heavy 
expense  of  the  work.  On  the  Snake 
Creek  tunnel,  when  work  was  stopped 
by  litigation,  there  had  been  expended 
some  $364,000.  It  can  readily  be  seen 
that  the  possibility  of  losing  any  or  all 
waters  developed  in  tunnel  work  might 
easily  act  as  a  deterrent  to  the  un- 
dertakinu-  of  work  of  this  nature  and 
thus  operate  to  retard  mining  develop- 
ment materially. 
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American  Zinc  Institute  Meets 
in  St.  Louis 

E.  H.  Wolff,  of  Illinois  Zinc  Co.,  Elected 

President — Zinc  Tarriff  Not 

Discussed 

By  p.  R.  Coldren 
E.  H.  Wolff,  vice-president  and  gen- 
eral manager  of  the  Illinois  Zinc  Co., 
was  unanimously  selected  by  the  direc- 
tors of  the  American  Zinc  Institute  to 
head  the  organization  for  another  year, 
at  the  close  of  a  highly  successful  two- 
day  session  at  St.  Louis  on  May  10. 
A.  P.  Cobb,  Cornelius  F.  Kelley,  and  F. 
C.  Wallower  were  elected  vice-presi- 
dents, Howard  I.  Young  was  chosen  as 
treasurer,  and  S.  S.  Tuthill,  of  New 
York,  was  re-elected  for  his  fourth 
term  as  secretary. 

Directors  selected  for  the  term  end- 
ing 1924  include:  Charles  W.  Baker, 
J.  H.  Billingsley,  P.  B.  Butler,  Julius  W. 
Hegeler,  Cornelius  F.  Kelley,  William 
A.  Ogg,  and  H.  S.  Wardner.  A  vacancy 
in  the  1923  group  was  filled  by  the 
selection  of  Benjamin  Lissberger. 

Although  the  attendance  at  the  meet- 
ing was  not  greater  than  in  other  years, 
the  general  opinion  was  that  it  was  one 
of  the  best  meetings  yet  held.  Approxi- 
mately ninety  members  of  the  institute 
registered,  about  one-third  of  them 
being  from  the  Tri-state  zinc  and  lead 
district  and  the  others  from  all  over 
the  country,  representing  zinc  mining, 
zinc  smelting,  and  manufacturers  of 
zinc  products. 

There  was  no  discussion  as  to  the 
tariff  at  the  meeting,  this  subject  being 
dismissed  with  a  brief  statement  from 
President  Wolff,  who  told  what  had 
been  done  and  expressed  the  opinion 
that  tariff  protection  for  zinc  is  assured 
in  the  new  tariff  bill. 

A  resolution  asking  the  U.  S.  Treas- 
ury Department  to  use  alloyed  zinc  for 
making  the  new  2J-cent  piece  which  is 
under  consideration  was  presented  by 
H.  T.  Hornsby  and  passed  unanimously. 
It  bases  tht  request  on  "grounds  of 
economy,  efficiency,  and  the  encourage- 
ment it  will  extend  to  a  key  industry." 
Charles  T.  Orr,  past  president  of  the 
institute,  was  toastmast<T  at  the  annual 
dinner  held  on  Monday  evening,  at 
which  Dr.  W.  F.  Gephart,  ilcan  of  com- 
merce and  finance  at  Wa.shington  Uni 
verwity,  was  the  principal  .speaker.  He 
Mounded  a  note  of  encouragement  bk  to 
the  financial  outlook  and  expressed  the 
opinion  that  the  world  may  fairly  ex- 
pi'ct  to  go  into  the  year  11(22  near 
normal  and  with  a  periiMJ  of  unprece- 
denU-d  proHperity  immediately  ahi'ail. 
Other  speakerH  at  the  dinner  included 
A.  f.  Cobl),  vice-pre»ident  of  the  New 
Jerney  Zinr  Co.;  C.  K.  Slebcnthal. 
Domcy  A.  Lyon,  and  PreKJdent  Wolff. 
AmonjT  the  piiperM  of  noU-  read  nt  Ihr 
meeting  wa.H  one  hy  Frederick  Kai»t, 
in  I  harge  of  the  ele.  trolytic  zinc  plant 
of  the  Anaconda  Copper  Mining  Co. 
Mr.  Laint  Hslrl  that  the  electrolytic 
procinK  has  made  remarkable  progrenN 
in  the  RJx  ycarx  in  which  experimental 
work  at  the  exinting  plantn  Han  been 
carried    on.      "Frum    a    wiir    baby,"    he 


said,  "it  has  grown  into  an  industrial 
process  which  has  demonstrated  its 
ability  to  produce  zinc  in  competition 
with  older  processes  and  unquestionably 
has  come  to  stay."  However,  he  de- 
clared that  it  lacked  much  of  mechan- 
ical perfection  and  that  great  improve- 
ments can  be  and  will  be  made. 

The  present  output  of  electrolytic 
zinc  was  given  by  Mr.  Laist  as  125,000 
tons  per  annum.  He  stated  the  record 
production  at  the  Great  Falls  plant  was 
made  last  July,  when  a  total  of 
11,801,662  lb.  was  drawn.  He  predicted 
that  the  future  will  see  electrolytic  zinc 
plants  operating  on  high-grade  ores 
and  actually  producing  their  power  by 
the  combustion  of  coal,  oil  or  gas.  He 
said  that  the  amount  of  labor  required 
for  producing  a  ton  of  electrolytic  zinc 
is  not  more  than  one-third  of  that  re- 
quired to  produce  the  same  amount  by 
the  furnace  method,  and  that  the  total 
investment  will  be  little  if  any  greater 
than  for  the  distillation  method. 

In  his  paper  on  "Increasing  the  Con- 
sumption of  Zinc,"  W.  H.  Hendricks,  of 
the  New  Jersey  Zinc  Co.,  suggested 
that  this  may  be  accomplished  by  re- 
establishing old  markets  at  the  earliest 
possible  date;  by  increasing  the  con- 
sumption of  zinc  in  the  present  consum- 
ing industries;  by  discovering  new  uses 
for  present  products;  by  development  of 
new  products  for  present  needs;  and  by 
developing  new  products  and  creating 
new  needs. 

One  interesting  suggestion  made  by 
Mr.  Hendricks  was  the  substitution  of 
a  mixture  of  zinc  chloride  and  zinc 
oxide  for  plaster  of  paris  for  patching 
cracked  plaster  walls.  He  also  sug- 
gested that  mention  should  be  given  to 
the  matter  of  improving  the  use  of  zinc 
chloride  for  wood  preservation. 

J.  J.  Rutledge,  in  charge  of  the  Miss- 
issippi Valley  Experiment  Station  of 
U.  S.  Bureau  of  Mines,  told  of  some  of 
the  things  that  are  being  planned  for 
the  purpose  of  aiding  the  mining  in- 
dustry, and  asked  for  further  sugges- 
tions. His  request  was  supplemented 
by  an  appeal  from  Dr.  Lyon.  A  lively 
round-table  discussion,  led  by  Arthur 
Thacher,  of  St.  Louis,  followed. 

During  this  discussion  the  matter  of 
k'elting  accurate  figures  of  pnxiuction 
and  consumption  for  the  industry  was 
k'niie  into,  and  the  point  was  made  by 
the  mining  men  that  the  smelters 
should  be  willing  to  give  up  such  valu- 
able information  if  the  ore  producers 
were  expected  to  do  so.  The  smelter 
men  present  intimated  they  would  be 
willing  to  co-operate  fully. 

Other  subjects  that  came  before  the 
nieeting  were  as  follows:  "Zinc  Roof- 
ing and  Kuilding  Products,"  by  ('.  U. 
Stewart,  of  the  American  Zinc  Products 
Co.;  "Uniform  System  of  ("osl  Account- 
ing for  Mines,"  by  (Jeorge  W.  Poller, 
of  the  Kagle-Pichi-r  Lead  ('o.;  "Value 
of  Trade  Papers  in  Relation  to  the  Zitw 
ItuluMtry,"  by  G.  F.  ("reveling;  ami  re- 
portM  on  the  zinc  producing  (ields  by 
Otto  Kuhl,  Charled  Hocking.  A.  M. 
I'lunib,  Howard  I.  Young.  A  rcHume  of 
the  general  zinc  Kituution  wuh  made  by 
the  Herretary,  S.  S.  Tuthill. 


The  board  of  directors,  after  adjourn- 
ment, passed  a  resolution  asking  the 
Commissioner  of  Indian  Affairs  to  act 
immediately  on  the  matter  of  Indian 
leases  in  the  Tri  state  field  and  "to  pro- 
mulgate a  set  of  rules  liberal  enough  to 
enable  the  zinc  industry  of  Oklahoma 
to  adjust  its  business  and  to  conserve 
the  orebodies  of  that  district  for  future 
profitable  use." 

There  were  no  exhibits  of  zinc  prod- 
ucts at  the  meeting  other  than  zinc 
shingles  or  tile,  made  by  the  Illinois 
Zinc  Co.  and  the  American  Zinc  Prod- 
ucts Co.  It  was  voted  to  hold  the  next 
meeting  at  St.  Louis. 


Reserve  Removed  on  Iron  Ore  in 
Whitewater  Valley,  B.  C. 

Provincial     Government    Takes     Action 
Following   Adverse   Report   on   De- 
posit by  Vancouver  Engineer 

A  considerable  section  of  the  Clinton 
mining  division  of  British  Columbia, 
known  to  contain  iron-ore  deposits  of 
importance,  was  placed  under  reserve 
by  the  Provincial  government  about  a 
year  ago,  it  being  thought  that  inves- 
tigation might  prove  that  these  deposits 
could  be  made  to  play  a  vital  part  in 
the  development  of  an  iron  and  steel 
industry.  This  reservation  was  removed 
recently  on  the  recommendation  of  the 
Minister  of  Mines,  the  report  of  the 
government  mining  engineer,  made  in 
1919,  after  a  brief  and  superficial 
examination,  having  failed  to  receive 
the  substantiation  of  F.  J.  Crossland,  a 
mining  engineer  of  Vancouver,  B.  C, 
who  went  into  the  district  last  sum- 
mer. He  was  properly  outfitted,  made 
an  early  start,  and  so  was  able  to 
prospect  all  the  limonite  ore  occur- 
rences and  to  furnish  what  may  be 
accepted  as  a  good  approximation  of 
the  tonnage  available. 

Mr.  Crossland's  report  deals  with  an 
area  of  fifteen  square  miles  of  the 
upper  part  of  Taseko  Valley.  He  finds 
the  ore  is  a  secondary  limonite  and 
that  it  occurs  as  surface  deposits 
following  the  present  contour  of  the 
ground.  The  deposits  are  patchy  and 
vary  from  1  ft.  to  .'>  ft.  in  thickness. 
Eight  widely  separate  deposits  are 
described.  The  McClure  Mountain 
deposit  is  referred  to  as  one  of  the 
chief  among  those  of  appreciable  size. 
It  contains  nearly  half  a  million  tons 
of  "positive  ore."  Whale  Mountain  con- 
tains half  a  iuilli<m  tons  of  "probable 
ore."  The  tula!  of  "positive  ore"  in 
eight  deposits  is  placed  at  672,741  tons 
and  "probable  ore"  at  911,250  ton.^. 
The  ore  is  homogeneous  and  of  good 
grade,  averaging  .'lO  per  cent  iron,  with 
no  impurities  that  would  affect  ita 
value  as  n  supply  for  blast  furnaces. 
The  dopositH  conMist  of  a  number  of 
widely    separnli'd   aggregates. 

It  would  nppcMi  from  the  report  that 
the  tonnage  <if  ore  in  the  area  placed 
under  reserve  is  not  Hufllcient  to 
warrant  installing  the  equipment 
neccHBury  for  working  the  deposits. 
The  Hcaltereil  rmlure  of  the  deposits 
and  the  difllcullieH  of  transportation 
make   exploilnlioii   impracticabh-. 
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To  Aid  Prospectors  in  Obtainini>: 
Powder 

The  "bona  fide  mineral  prospector" 
is  to  be  assisted  by  the  government  of 
British  Columbia  to  obtain  cheap 
powder  for  the  development  of  mineral 
properties.  The  last  session  of  the 
Legislature  appropriated  $10,000  for 
this  purpose,  and  William  Sloan,  the 
Minister  of  Mines,  has  approved  of  rules 
to  govern  the  distribution  of  this  fund. 
Twenty-five  per  cent  of  the  legitimate 
cost  of  the  powder  at  the  point  of  pur- 
chase is  to  be  granted  in  the  form  of  a 
rebate.  Applicants  must  prove  to  the 
satisfaction  of  a  mining  recorder  or  a 
mining  engineer  employed  by  the  gov- 
ernment that  they  are  "bona  fide 
mineral    prospectors." 

Rebates  will  be  allowed  on  a  basis  of 
not  more  than  ten  cases  of  powder  to 
each  applicant  in  one  year,  except 
where  "exceptional  circumstances"  are 
proven  and  on  the  "written  recom- 
mendation of  a  resident  engineer  of  the 
Department  of  Mines."  Applicants  are 
required  to  sign  declarations,  upon 
forms  supplied  by  the  Department  of 
Mines,  setting  out  the  legal  definition 
of  the  ground  on  which  powder  has 
been  used  and  the  number  of  cases  of 
explosives  actually  used  in  prospecting 
such  ground,  and  an  invoice  of  the 
powder  purchased  must  be  furnishad. 
To  make  the  conditions  clear:  if  powder 
is  bought  in  centers  where  it  is  com- 
paratively cheap,  the  rebate  or  subsidy 
will  be  based  on  such  cost;  if  it  be 
bought  at  outlying  points  at  a  higher 
price,  the  percentage  will  be  figured  on 
the  higher  cost.  This  is  considered  to 
be  better  than  a  straight  rebate. 


Steel  Corporation  Must  Answer 
As  to  "Pittsburgh-Plus"  Plan 

The  Federal  Trade  Commission  has 
at  last  issued  a  formal  complaint 
against  the  United  States  Steel  Cor- 
poration and  eleven  subsidiary  com- 
panies relative  to  the  plan  of  making 
prices  known  as  "Pittsburgh  Plus." 
This  action  was  due  to  the  petitioning 
by  2,700  fabricators  of  steel  in  the 
Chicago,  Birmingham,  and  Duluth  dis- 
tricts. About  two  years  ago  the 
Federal  Trade  Commission  was  re- 
quested to  assume  jurisdiction  on  this 
matter,  but  failed  to  do  so  after  a 
careful  survey.  Since  then  the  per- 
sonnel of  the  commission  has  changed, 
and  the  present  commission  voted  3  to 
2  to  issue  the  complaint,  which  allows 
until  May  31  for  an  answer,  after  which 
the  case  will  be  brought  to  trial  on  its 
merits. 


American  Delegates  at  Portland 

for  Tariff  Increase  on 

Lead  and  Zinc 

In  the  account  of  the  recent  mining 
convention  at  Portland,  Ore.,  that  was 
published  in  the  Engineering  and  Min- 
ing Journal  of  April  23,  it  was 
stated  that  strong  opposition  developed 
to  the  convention  putting  itself  on 
record  regarding  an  increased  tariff  on 
lead  and  zinc  and  that  the  matter  was 
dropped.  Thus  far  the  report  was 
correct,  though  incomplete.  The  con- 
vention, being  international  in  char- 
acter and  including  Canadian  delegates, 
did  not  take  action  regarding  a  tariff, 
but  at  a  separate  meeting  the  United 
States   delegates   passed   the   following 


two  resolutions  bearing  on  the  matter: 

1.  Whereas  the  lead  and  zinc  indus- 
tries of  the  United  States  have  been 
seriously  affected  by  the  lack  of 
adequate  tariff  upon  foreign  ore  and 
bullion,  thus  leading  to  a  condition 
leading  to  the  suspension  of  the  entire 
production  of  Missouri  and  two-thirds 
of  the  production  of  all  the  western 
states;   and. 

Whereas,  without  a  substantial  pro- 
tective tariff  the  lead  and  zinc  indus- 
tries of  the  United  States  cannot 
survive:  Now,  therefore,  be  it 

Resolved  by  a  special  convention  of 
the  United  States  delegates  held  during 
the  Third  International  Mining  Con- 
vention assembled  at  Portland,  Ore., 
April  5-9,  1921,  that  the  Congress  of 
the  United  States  be,  and  hereby  is, 
respectively  urged  to  adopt  such 
changes  in  the  duties  unon  lead  in  ores 
and  its  products  as  will  provide  for  a 
tariff  equal  to  2c.  ner  lb.,  and  that  an 
increase  in  the  tariff  on  spelter  and  zinc 
ores  be  provided  in  conformity  with 
the  recommendations  of  the  American 
Zinc  Institute. 

2.  Whereas  the  Idaho  Mining  Asso- 
ciation, through  intelligent  work  at 
Washington,  has  done  much  to  impress 
upon  Congress  the  necessity  for 
increase  in  the  present  pi'otective 
tariffs  upon  lead  and  zinc;  and 

Whereas,  such  increased  tariffs  are 
essential  to  the  preservation  of  the  in- 
dustries and  therefore  to  the  prosperity 
of  all  the  West:   Now,  therefore,  be  it 

Resolved  that  delegates  to  a  special 
convention  of  the  United  States 
delegates  held  during  the  Third  Inter- 
national Mining  Convention,  assembled 
at  Portland,  Ore.,  April  5-9,  1921, 
extend  thanks  to  the  Idaho  Mining 
-Association  and  particularly  commend 
the  work  of  Jerome  J.  Day,  president, 
and  Ravenel  MacBeth,  secretary  of 
that   organization. 


News  From  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Assessment  Work  Year  Made 
Same  as  Fiscal  Period 
But   Senate   Promptly    Rescinds   Action 
To  Perfect  Wording  of  Bill— Meas- 
ure Likely  To  Pass 

After  passing  a  bill  to  change  the 
assessment  work  year  to  a  fiscal  year 
basis,  the  Senate  rescinded  its  action 
to  permit  of  perfecting  the  language  of 
the  bill.  As  the  bill  passed  by  unani- 
mous consent,  it  is  very  evident  that  the 
measure  can  be  passed  at  any  time  that 
it  is  brought  forward  again.  There 
always  has  been  widespread  objection 
to  the  calendar  year  basis  for  assess- 
ment work.  The  general  tendency  is  to 
wait  as  late  in  the  year  as  is  possible 
before  performing  the  assessment  work 
on  mining  claims.  Since  weather  condi- 
tions are  adverse  in  most  of  the  mining 
regions  of  the  country  during  the  latter 
part  of  the  calendar  year,  it  is  generally 
agreed  that  a  fiscal  year  basis  is  better. 

The  bill,  which  was  passed  and  sub- 


sequently recommitted  to  the  Commit- 
tee on  Mines  and  Mining,  contained  the 
expressed  proviso  that  it  was  not  to 
interfere  in  any  way  with  the  extension 
to  July  1,  1921,  of  the  privilege  of  do- 
ing the  1920  assessment  work.  Nor 
was  it  to  be  construed  that  the  per- 
formance of  the  1920  work  was  to  be 
excused.  Senator  Poindexter,  the  chair- 
man of  the  Committee  on  Mines  and 
Mining,  has  expressed  himself  as  being 
unalterably  opposed  to  any  further  sus- 
pension of  assessment  work.  Several 
bills  have  been  introduced  providing  for 
the  suspension  of  the  1920  assessment 
work,  but  it  is  generally  believed  that 
such  bills  will  not  pass  and  that  the 
1920  assessment  work  will  have  to  be 
performed  prior  to  July  1. 


Brass  and  bronze  rods  to  the  extent 
of  953,000  lb.  have  been  offered  for 
sale  by  the  Ordnance  Salvage  Board. 
Sealed  bids  are  to  be  received  until  11 
a.m.  May  31. 


War  Mineral  Claimants  Hopeful 

of  Further  Allowances 
Favorable  Report  on  Shortridge  Liber- 
alizing    Bill     Brightens    Outlook — 
If   Passed,   Will   Reopen    All 
Claims 

The  favorable  report  made  to  the 
Senate  by  the  Committee  on  Mines  and 
Mining  on  Senator  Shortridge's  bill 
liberalizing  the  War  Minerals  Relief 
Act  and  the  possibility  that  the  new 
Secretary  of  the  Interior  may  approve 
this  legislation  have  given  rise  to  hope 
among  claimants  that  there  will  be  a 
material  increase  in  the  amounts  allowed 
on  war  minerals  claims. 

Since  an  identical  bill  passed  the 
Senate  at  the  last  session,  it  would  not 
be  surprising  were  the  Shortridge  bill 
to  go  through  the  upper  house  without 
objections.  The  difficulties  with  which 
the  legislation  will  meet  will  be  in  the 
lower  house.  The  principal  argument 
which    probably    will    he    used    against 
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the  bill  is  the  contention  that  an  addi- 
tional appropriation  of  from  $8,000,000 
to  $10,000,000  will  be  required. 

The  Shortridge  bill  is  an  effort  to 
remove  what  is  generally  regarded  as 
an  inequity.  Under  the  act,  as  it 
stands,  claims  can  be  considered  only 
when  there  was  a  personal  request  or 
demand  from  the  Government.  This  is 
amplified  in  the  Shortridge  bill,  so  as 
to  include  those  who  were  induced  to 
undertake  the  development  of  war  min- 
erals by  published  statements  emanat- 
ing from  Government  officials.  This 
liberalization,  it  is  stated  at  the  office 
of  the  War  Minerals  Relief  Commission, 
means  that  every  claim  will  be  re- 
opened. This  includes  the  claims  on 
which  awards  already  have  been  made, 
since  it  means  that  an  earlier  date  of 
stimulation  may  be  shown. 

The  aggregate  of  the  amount  claimed, 
under  the  act,  is  $18,000,000.  Of  that 
amount,  the  War  Minerals  Relief  Com- 
mission has  discarded  some  $12,000,000 
worth  of  claims.  If  the  law  is  allowed 
to  stand  as  it  is,  some  $4,500,000  of  the 
original  appropriation  will  be  turned 
back  to  the  Treasury.  It  is  calculated 
that  liberalization,  as  provided  in  the 
Shortridge  bill,  will  call  for  $2,000,000 
worth  of  additional  awards  on  the 
claims  on  which  payments  already  have 
been  made,  in  that  it  will  extend  the 
period  of  stimulation.  In  addition,  some 
$10,250,000  would  be  required  to  make 
payments  on  claims  which  had  been  dis- 
allowed under  the  existing  act.  Thus, 
additional  payments  of  $12,250,000 
probably  would  be  made  possible  if  the 
Shortridge  bill  should  become  a  law.  It 
would  not  be  necessary  to  appropriate 
all  that  amount,  as  $4,500,000  of  the 
existing  appropriation  remains  avail- 
able. To  the  amount  of  the  claims  must 
be  added  the  administrative  expense  of 
the  commission. 


Bain  Confirmed  as  Director 
of  Bureau  of  Mines 

Has   Returned  From   Extended  Tour  of 

Mining  Camps — Finds  Conditions  in 

Copper    Country    Significant — 

Zinc  Smelters  Seeking  To 

Better  Practice 

Dr.  H.  Foster  Bain  was  confirmed 
by  the  Senate  as  Director  of  the  U.  S. 
Bureau  of  Mines  on  May  10.  After 
nearly  a  month  spent  in  several  impor- 
tant mining  regions,  Dr.  Bain  he  re- 
turned deeply  impressed  with  the  busi- 
ness depression.  He  regards  it  as  sig- 
nificant that  the  Calumet  &  Hecla 
mines  have  been  forced  to  shut  down. 
The  company  was  particularly  proud 
of  its  record  of  having  maintained  con- 
tinuous production  for  more  than  half 
a  century,  despite  depressions  or  other 
adverse  economic  factors. 

The  suspension  of  mining  in  the  cop- 
per region  is  having  the  incidental 
effect  of  causing  the  immigration  of 
English  miners.  Much  of  the  early  suc- 
cess in  this  region  is  attributed  to  the 
ability  of  the  district  to  draw  a  material 
portion  of  its  help  from  the  professional 
miners  of  Cornwall  and  other  parts  of 
England.  A  number  of  years  ago  the 
type  of  immigration  changed  and  it  be- 
came necessary  to  recruit  miners 
largely  from  among  Finns  and  Sicilians. 
Though  many  good  miners  have  been 
developed  from  these  nationalities,  the 
general  tendency  of  these  peoples  is 
toward  agriculture.  As  a  result,  there 
is  a  very  large  turnover  among  the 
working  forces  in  the  mines.  More  than 
that,  they  are  not  miners  by  profession 
and  consequently  must  be  trained.  Since 
the  war  there  has  been  a  considerable 
influx  of  Cornish  miners.  The  closing 
of  the  mines  is  making  it  impossible  to 
encourage  an  increase  in  this  type  of 
immigration. 


Though  business  prospects  in  Mis- 
souri's zinc  mining  region  are  more 
gloomy  than  ever  before.  Dr.  Bain  sees 
one  hopeful  tendency.  The  zinc  smelt- 
ing industry  has  come  to  realize  some 
of  the  weaknesses  of  its  present  smelt- 
ing practice  and  is  taking  advantage  of 
the  depression  to  do  research  work. 
One  of  the  matters  being  taken  up  is 
the  combustion  problem  in  the  plants 
using  natural  gas.  In  that  and  other 
problems  Dr.  Bain  expects  the  Bureau 
of  Mines  to  be  able  to  extend  material 
assistance. 

Another  phase  of  the  zinc  smelting 
problem  in  which  the  bureau  is  now  re- 
ceiving the  active  co-operation  of  the 
interests  concerned  is  the  matter  of 
preventing  waste  and  extending  the  life 
of  the  natural  gas  fields. 

After  a  careful  personal  survey  of 
the  situation,  at  the  southern  experi- 
ment station  of  the  bureau,  which  is 
operated  in  connection  with  the  Univer- 
sity of  Alabama,  the  conclusion  has 
been  reached  that  one  of  the  main 
studies  at  that  station  is  to  be  on  by- 
product coke,  especially  with  reference 
to  its  use  in  blast  furnaces.  There  is 
great  difference  of  opinion  as  to  just 
what  physical  characteristics  have  a 
bearing  on  the  quality  of  coke.  The 
claim  is  made  frequently  that  much  of 
the  byproduct  coke  is  inferior.  When 
coal  is  treated  for  the  sole  purpose  of 
making  coke,  every  attention  is  given 
that  one  product,  with  the  result,  it  is 
claimed  that  a  superior  and  more  uni- 
form coke  is  made.  In  the  byproduct 
ovens,  chief  attention  is  given  to  prod- 
ucts other  than  coke,  which  results  in 
an  inferior  coke,  some  declare.  This 
has  accentuated  the  need  for  more  def- 
nite  knowledge  as  to  the  physical 
characteri.stics  which  add  to  or  detract 
from  the  quality  of  coke  that  is  manu- 
factured. 


News  by  Mining  Districts 


Special  London  Letter 

ValueH  Falling  at  Depth  in  I^onely  Kccf 
and   Vein   Klaltening  — •  P^Hing   the 
NiRerian  Tin  Sitiiullon — South- 
ern Van  Kyn  Koef  in  Need 
of   Funds 

Bv  W.  A.  DOMAN 

London,  April  2»— Next  to  the  Globe 
&  I'iiofnix  the  Lonely  Reef  in  the  pre- 
mier i"dd  mine  of  RhodcHia.  The-  gold 
content  of  the  ore  i«  hluh,  an  will  he 
gathered  from  the  fact  that  the  ore 
rcHcrvcM  iil  March  .'U  la.st,  amounting  to 
200,556  KinM.  havr^  a  value  of  l!).!m  dwt. 
ThJH  comparer  with  l!)!),?.")?*  tond  at  Dec, 
•'il,  1!>I9,  averaging  2M.54  dwt.  The  full 
in  th<'  value  Im  pretty  HuhHtnnliiil.  A 
hiuh  yield  i«  ref|ulrcd,  MPi-ing  that  ex- 
penile."  are  high,  and  are  jfreally  in- 
on-aai'd  by  the  royalty  paid  to  the 
Britinh  South  Africa  f'o.     For  inMtance, 


last  year  59,270  tons  was  milled,  yield- 
ing 64,408  oz.  of  gold.  The  working 
co.sts  were  £156,036  or  52/6  per  ton 
crushed,  and  the  royalty  raised  them  to 
00/1  per  ton.  The  cost  per  ounce  was 
£2/76.  In  101!»  the  expenses  both  in 
I>ondon  and  Rhodesia  were  45/5  per 
ton,  and  the  royalty  9/2,  making  the 
total  54/7.  The  per  ounce  figure  was 
£2/10.  As  Khowing  how  working  profits 
are  eaten  into  it  may  be  mentioned  that 
from  the  surplus  last  year  of  £198,98;), 
royalty  claimed  £22,442,  ami  British  and 
Ithode.sian  income  tax  £42.().'I9,  together 
.•12.4  per  cent.  Of  the  balance  of  £1.')4,- 
500  shareholrlers  received  in  dividends 
f  I  I  1,790,  or  50  per  cent  less  income  tax. 
The  ore  in  the  lower  levelH  of  the 
mine  maintnlnH  a  gocMJ  widthr— from  31 
in.  to  50  in.,  but  vnlucH  are  falling 
olT.  Between  the  20th  and  21hI  levplK 
reHerveH  have  n  value  of  2().4!)  dwt.; 
between   the  21  Ht  and   22d   the  value   Ih 


19.96  dwt.,  and  between  the  22d  and 
2,3d  1.3.58  dwt.  Only  a  small  tonnage 
is  so  far  o|)ened  up  below  this  horizon, 
and  the  assay  is  7.97  dwt.  A  point 
worth  mentioning  is  that  from  the  15th 
level  downwards  the  reef  shows  a 
gradual  reduction  in  dip.  This  is  a 
rather  .serious  matter,  as  it  involves 
longer  crosscuts  at  each  level.  At  the 
24th  level  the  crosscut  is  229  ft.  long. 
Thi.s  entails  much  expense  and  a  new 
incline  shaft  close  to  the  reef  is  to  be 
sunk  from  llie  24th  level. 

Further  allcnipls  are  being  rn.'iile  to 
revivi'  int.eri'st  in  tin  mining  in  North- 
ern Nigeria.  (Joveninicnt  regulations 
are  bring  relaxed  and  hopes  are  enter- 
laineil  of  a  substantial  reduction  in  rail- 
way ralvB. 

The  Burma  Corporation  deal  with  the 
AsHOciali'il  Lead  Manufacturers  is  not 
to  go  unrhallenge<l.  It  is  alleged  that 
I  hi-    nolicr    convening    the    meeting    at 
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which  the  arrangement  was  made  failed 
to  disclose  one  or  two  important  mat- 
ters. As  a  result,  Lord  Harris,  as  repre- 
senting the  Consolidated  Gold  Fields; 
Sir  Henry  Strakosch,  for  the  Union 
Corporation,  and  several  representa- 
tives of  the  Stock  Exchange  are  con- 
ferring with  cei-tain  members  of  the 
Burma  Coi-poration  board  on  the 
matter. 

An  example  of  the  difficulty  experi- 
enced by  some  mining  companies  in  ob- 
taining capital  is  that  of  the  Southern 
Van  Ryn  Reef,  which  owns  a  property 
in  the  Far  Southeast  Rand.  The 
directors  are  offering  2,000  six-year  10 
per  cent  notes  of  £50  each,  a  premium 
of  £50  to  be  paid  on  redemption.  Funds 
are  required  to  complete  a  plant  capable 
of  treating  7,500  tons  a  month.  Repay- 
ment requires  £200,000,  and  the  interest 
during  the  period  would  be  £60,000.  At 
the  rate  of  7,500  tons  monthly  six  years 
would  consume  540,000  tons.  To  cover 
the  note  service  only  each  ton  would 
have  to  yield  a  profit  of  approximately 
10/ — .  Seeing  that  the  property  is  only 
just  being  opened  up,  and  the  bulk  of 
the  plant  has  to  be  obtained,  the  pros- 
pect of  the  notes  getting  their  100  per 
cent  premium  is  far  from  bright.  The 
Consolidated  Gold  Fields  had  the  man- 
agement of  the  mine  at  one  time  and 
gave  it  up. 

The  Cam  &  Motor  treatment  plant 
does  not  yet  appear  to  be  working  sat- 
isfactorily. For  March  10,052  tons  were 
crushed  by  ball  mills,  the  screen  value 
being  43/9  per  ton,  or  a  total  of  £21,988. 
The  total  concentrates  won  were  1,142 
tons,  value  £9  13s.  per  ton,  or,  say,  £11,- 
020.  There  is  consequently  much  to 
be  done  to  improve  the  extraction. 

KOREA 

Unsan  —  The  April  cleanup  of  the 
Oriental  Cons,  was  $97,000,  against 
$108,500  in  March.  The  Tabowie  mine 
fire  is  still  burning,  though  the  volume 
of  gas  and  smoke  is  decreasing. 


Australia 

Queensland 
Chillagoe  State  Smelters  Down — Devel- 
opment at  State-Owned  Einasleigh 
Copper  Mine  Continued — Cobalt 
Mine  Near  Selwyn  To  In- 
stall   Concentrator 

Brisbane,  March  26 — The  continued 
fall  in  the  price  of  metals  is  having  a 
disastrous  eeffect  on  mining  in  Queens- 
land, in  common  with  the  other  Austra- 
lian states.  The  three  large  copper- 
producing  and  smelting  companies  in 
the  Cloncurry  district  are  still  idle,  and 
work  on  copper  properties  in  that  field 
has  ceased  except  for  a  small  amount 
of  development  at  some  of  the  best 
mines.  A  few  miners  are,  because  there 
is  nothing  else  for  them  to  do,  still 
"gouging"  and  storing  their  product. 
Tin  mining  is  also  affected,  though  in 
lesser  degree.  Mining  for  wolframite 
and  molybdenite  has  ceased  altogether. 


Fortunately,  Mount  Morgan  is,  with  the 
assistance  of  its  gold  production,  still 
going,  but  the  company  has  just  an- 
nounced that  it  must  curtail  operations. 
It  is  now  the  only  company  mining  and 
treating  copper  in  Queensland,  or,  with 
one  exception,  in  Australia. 

Apart  from  Mount  Morgan,  the  only 
smelting  concern  that  resumed  opera- 
tions after  the  Christmas  holidays  in 
Queensland  was  the  Chillagoe  State 
smelters,  and  now  these  have  shut  down. 
The  Minister  for  Mines  was,  up  to  two 
or  three  weeks  ago,  hopeful  that  he 
would  be  able  to  keep  these  works  go- 
ing, and  thus  avoid  increasing  unem- 
ployment in  the  district,  but  miners 
would  not  send  in  their  ores  at  the  rul- 
ing prices,  and  the  smelters  simply  had 
nothing  to  work  upon,  and  there  was 
no  alternative  but  to  close  down  until 
the  markets  improve. 

The  government,  however,  has  de- 
cided, to  keep  some  men  employed,  to  go 
on  with  development  at  the  Einasleigh, 
a  copper  mine  with  an  extensive  body 
of  low-grade  ore  situated  in  the  Ether- 
idge  field  on  the  Copperfield  River,  with 
picturesque  suiToundings  and  interest- 
ing geological  features.  This  was  the 
principal  mine  brought  by  the  govern- 
ment with  the  Chillagoe  works  and 
railways  and  last  year  it  furnished 
three-quarters  of  the  ore  supply  for 
those  works.  During  the  first  half  of 
1920  the  average  production  was  450 
tons  of  ore  weekly,  but  this  was  in- 
creased to  upward  of  500  tons  per  week 
toward  the  close  of  the  year.  The  mine 
still  holds  extensive  ore  reserves,  and 
is  capable  of  a  further  substantial  out- 
put for  a  long  period.  Based  upon  the 
quantity  and  assay  value  of  the  ore 
developed,  it  was  estimated  that  about 
2,500  tons  of  copper  would  be  derived 
from  the  mine  during  the  first  eighteen 
months  the  smelters  were  in  operation. 
The  Einasleigh,  however,  was  the  only 
mine  in  the  district  bought  by  the  state 
that  the  government  had  power  to  work, 
and  this  i-estriction  was  found  to  im- 
pede   the    operation    of    the    smelters. 
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wh'.ch  never  had  an  adequate  supply  of 
ore  to  keep  them  fully  employed;  con- 
sequently a  special  act  of  Parliament 
was  passed  last  session  giving  the 
Mines  Department  power  to  work  other 
mines  which  the  government  has  ac- 
quired, but  of  course  there  is  no  induce- 
ment for  a  start  to  be  made  in  this 
direction  under  conditions  existing  at 
present. 

The  cobalt  mine  near  Selwyn  in  the 
Cloncurry  district,  continues  to  develop 
well,  and  indeed  promises  to  assume 
dimensions  that  will  give  it  a  world- 
wide prominence.  Since  the  shipment 
of  the  50-ton  parcel  of  ore  to  England 
about  two  months  ago,  as  a  trial  lot, 
another  30  tons  has  been  dispatched 
from  the  mine.  The  main  shaft  has 
reached  a  depth  of  112  ft.,  and  over 
50  ft.  of  driving  has  been  carried  out 
on  the  lode  at  the  bottom.  Another 
shaft — the  south  shaft — is  being  sunk, 
and  when  this  bottoms  it  will  be  con- 
nected with  the  main  workings.  In 
addition,  development  work  is  being 
conducted  in  two  other  shafts,  and  al- 
together twenty-one  men  are  kept  em- 
ployed. As  evidence  that  the  owners 
of  the  mine  have  every  confidence  in 
its  future,  they  have  completed  arrange- 
ments for  the  installation  of  a  concen- 
trating plant,  to  cost  £40,000.  At  pres- 
ent a  hand  jig  is  operating  on  the 
dump. 

It  looks  as  if  the  newly  formed  com- 
pany working  the  Mount  Quamby  gold 
mine,  also  in  the  Cloncurry  field,  have 
a  good  thing.  The  return  from  fifty- 
four  tons  of  ore  from  this  conglomerate 
<leposit,  .sent  to  Charters  Towers  for 
treatment,  is  28  oz.  of  smelted  gold 
worth  £.3  1.3s.  4d.  per  oz.;  ten  tons  of 
concentrates  assaying  1  oz.  8  dwt.  per 
ton,  and  forty  tons  of  sands  assaying 
4i  oz.  per  ton.  If  this  is  a  fair  sample 
'  and  the  manager  of  the  mine  says  it 
i.s  -the  yield  is  quite  "good  enough," 
although  not  up  to  the  predictions  of 
some  over-sanguine  persons  who  have 
been  busy  booming  the  proposition.  It 
is  intended  to  install  a  battery  at  the 
mine. 


CANADA 

HritiHh   Cnlumbia 

.SilvtTHmilh     MineH     Acquires     Ivanhoc 

Conrcnlraliir — Slocan    .VlincrH   Vote 

Ti.  Accept  T.l-Cenl  Cut 

S;tni\<>n  The  Silv<T»mith  .Mini-H,  Ltd., 
hnx  iirquircrl  the  Ivanhoc  concentrator 
from  the  Minne<oUi  .Silver  Co.,  and  the 
W.  H.  Vawkey  c-Htate,  and  will  spi-nd 
ahoiit  $10,000  remr.deling  and  enlart'- 
ing  thi-  plant,  which  in  to  be  connecti-d 
with  the  .Silvcritmllh  by  an  aorinl  tratn. 
Thin  acqiiivilion  will  about  double  .Sil- 
verxmithV  daily  milling  cnpuclty  and 
will  make  winter  milling  opcralinnK 
(lOMHJblc.  Tbi-  iiri-xent  Iviinhoc  mill 
wiiH  ronntructe.j  by  the  RonebcrySur- 
pri«e  .Mining  (•,.  in  lOlB  to  repUicp  the 
old  Ivanhoc  mill  dciitroyed  by  Are  in 
101  I.  /I  ha*  hccn  Idle  over  two  ypurH. 
Itn  acqumition  by  the  .Silv.r»mlth  in 
teri-ntii  i"  taken  to  mean  that  the  KoHe 
bery  .SurpriKi-     inanag.iii.nt     ha«     defi 


r.itely  abandoned  any  further  plans  for 
operation  of  the  Surprise,  which  for 
seme  years  was  the  leading  Sandon  pro- 
ducer, and  the  Ivanhoe  and  Canadian 
groups,  held  and  developed  under  op- 
tion by  Rosebery-Surprise  for  over  a 
year.  Valuable  water  rights  are  se- 
cured by  the  Silversmith  with  the  mill 
and  millsite. 

In  recent  years  work  on  the  Noble 
Five  mine  has  been  confined  to 
development  of  the  vein  system  at 
depth,  connecting  the  lower  with  the 
upper  workings  by  means  of  a  1,000-ft. 
raise  and  establishing  intermediate 
levels.  The  erection  of  a  100-ton  con- 
centrator was  started  in  1919  and  com- 
pleted during  the  summer  of  1920. 
Other  improvements  include  the  erec- 
tion of  a  modern  bunk  house  and  build- 
ings. Owing  to  lack  of  labor  the  mill 
was  started  up  on  ore  from  one  of  the 


have  cut  good  ore  carrying  lead  and 
silver  in  a  shaft  on  the  Vendella.  Ola 
Loftstad  is  sinking  a  shaft  on  the  Bon- 
nie Bell  claim,  a  mile  from  Greenwood. 
Chicago  interests  have  commenced  op- 
erations on  an  extensive  scale  at  the 
Providence,  which  has  been  profitably 
operated  under  lease  for  some  years 
past.  Development  work  on  the  De- 
fiance, which  is  close  to  the  Providence, 
was  started  the  latter  part  of  April. 
Operations  on  the  Jewel,  a  gold  propo- 
sition, may  possibly  be  resumed  in  the 
near  future. 

Stewart— ^Work  of  clearing  the  right 
of  way  for  the  aerial  tramway  that 
will  connect  the  Premier  mine,  Salmon 
River,  with  tidewater  is  making  good 
headway.  Separate  contracts  have 
been  let  for  practically  every  mile  of 
the  eleven  and  one-half  miles,  with  the- 
idea  of  speeding   its   completion.     The 


XOI'.I.K   KIVI';  .MII.I.  AT  .SANDOX.    I; 


old  dumps  and  the  first  carload  of  sil- 
ver-lead concentrates  was  shipped  to 
the  Consolidated  Mining  &  Smelting 
Co.'s  smelter  at  Trail  late  last  year. 

Miners  of  the  Slocan,  in  British 
Columbia,  have  voted  to  accept  a  wage 
reduction  of  75c.  per  day  for  all  classes 
of  mine  and  mill  labor.  The  new  scale 
went  into  effect  May  6  and  ranges  from 
.$5.50  for  skilled  labor  to  $4  for  roll 
men,  jig  men,  muckers  and  common 
lal)or. 

Cranhrook — The  Gamble  Placer  Min- 
ing f^o.  has  arrangements  made  for  an 
active  .season's  operations  on  Wil<i 
Morse  Creek.  About  .f20,000  has  been 
invested  in  the  piojecl,  a  large  portion 
of  which  was  expended  on  flume  con- 
struction  last   season. 

(iolden  -Through  cfTortH  of  the  East 
Kootenay  Prospectors'  AsHociation, 
capital  has  been  inter<'Htc<l  in  the  Ver- 
milion River  talc  property,  near  Castle 
station,  on  the  main  line  <if  Caimdian 
Pacific  Railway.  The  materia!  is  said 
to  lie  in  n  :tO-ft,  \ein  and  to  lie  near 
traiisporUition. 

(ireenwo«wl  The  iiulidok  is  favor- 
abji'  for  a  fairly  lutive  seasun  in  this 
vicinity.  Morrison  and  (iills  are  driv- 
inj'  a  crosHcul  to  tap  the  main  vein  on 
the    Tarn    O'Shniil.T.       Koiiiblni    A     Co. 


points  where  the  stations  will  be  located 
have  not  been  determined. 

.\lice  .\rm-The  situation  in  this 
mining  comuninity  is  not  bright.  The 
plans  of  the  Dolly  Vardcn  Mines.  Ltd.. 
for  this  summer  arc  not  knovm.  With 
silver  so  low  and  mining  costs  com- 
paratively but  little  leduced  it  seems 
doubtful  whether  the  mine  could  be 
operated  profitably. 

Vancouver — 0.  G.  Marshall,  a  direc- 
tor of  the  Britannia  Mining  &  Smelting 
Co.,  is  authority  for  the  statement  that 
plans  are  being  drawn  for  a  new  con- 
centrator, to  replace  the  one  destroyed 
by  lire  on  M;irch  19.  lie  state<l  that, 
owing  to  tile  strong  financial  jiosition 
of  the  cornpiiny,  it  would  be  possible  tcr 
go  ahead  with  the  construction  work 
without  waiting  for  settlement  by  the 
insurance  companies.  The  new  plant 
will  not  differ  greatly,  either  in  capacity 
or  desigt\.  from  the  one  that  was  de- 
stroyed, as  the  old  pjiint  gave  excellent 
metidlurgical  r.sults.  It  is  hoped  that 
the  plant  nmy  !»•  running  early  next 
year. 

Trail  Ore  <liipMMiils  to  th.'  Consoli- 
dated smelter  dining  the  week  ended 
April  .'to  consisled  of  12,()2:t  tons  fromi 
thi-  company's  rninrs  iind  .'I,')  tons  from, 
the  Sally,  lit    lleiivinlrll. 
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Ontario 

Hollinger  Seeks  Permission  to  Develop 

Power  at  Kettle  Falls 

Porcupine — The  Hollinger  Consoli- 
dated has  applied  to  the  Ontario  rov- 
ernment  for  the  right  to  develop  hydro- 
eleotric  power  at  Kettle  Falls,  twenty- 
five  miles  north  of  Cochrane,  on  the 
Abitibi  River.  It  is  estimated  that 
approximately  35,000  hp.  may  be  de- 
veloped there. 

Kirkland  Lake — The  new  mill  of  the 
Wright- Hargreaves  is  running  smoothly, 
treating  125  tons  of  ore  daily. 

The  offices  of  the  Kirkland  Lake  Pro- 
prietary (1919)  have  been  removed 
from  Cobalt  to  Kirkland  Lake. 

Excavation  work  for  the  new  mill 
is  in  progress  at  the  Ontario-Kirkland. 

Larder  Lake — The  new  three-com- 
partment shaft  on  the  Kerr-Addison 
pi'operty  of  Canadian  Associated  Gold- 
field  has  reached  a  depth  of  260  ft. 

Boston  Creek — To  finance  diamond 
drilling  and  unde"ground  exploration, 
the  directors  of  the  Miller  Independence 
have  decided  to  issue  $50,000  in  bonds 
maturing  in  three  years  and  carrying 
8  per  cent  interest.  The  company  has 
reserved  150,000  treasury  shares  and 
gives  the  purchasers  of  bonds  the  right 
to  exchange  them  for  this  stock  at  any 
time  before  maturity  on  the  basis  of 
three  shares  for  each  dollar   in  bonds. 

Beaver  House  Lake — The  Argonaut 
company  purposes  to  erect  a  new  mod- 
ern mill  as  soon  as  justified  by  develop- 
ments, which  should  greatly  increase 
the  percentage  of  recovery.  One  ore 
shoot  is  stated  to  have  a  length  of  200 
ft.  and  a  width  of  6  ft.,  carrying  an 
average  gold  content  of  $15.75  to  the 
ton. 

Gowganda — There  has  latterly  been  a 
considerable  revival  of  activity  in  this 
district,  which  has  been  badly  handi- 
capped by  transportation  difficulties 
and  during  the  winter  by  power  short- 
age. The  Miller  Lake-O'Brien  which 
was  compelled  greatly  to  curtail  oper- 
ations, has  now  a  full  supply  of  power 
and  is  working  to  capacity  with  three 
shifts.  Several  properties  have  been  re- 
opened, including  the  Gowganda,  Enter- 
prise, McAlpine,  Powerful  and  Saun- 
derson,  the  last  named  of  which  is  get- 
ting in  a  small  steam  plant. 

Quebec 

Kazubazua — Gold  is  reported  to  have 
been    found    near    the    town    of   Kazu- 
bazua. in  the  Galienean  district,  about 
forty-five  miles  north  of  Ottawa. 
Newfoundland 

A  new  agreement  has  been  signed  be- 
tween government  of  Ne\vfoundland 
and  the  Dominion  Iron  &  Steel  Co.  and 
the  Nova  Scotia  Steel  &  Coal  Co.  cover- 
ing an  export  tax  of  25c.  a  ton  for 
twenty  years  from  Jan.  1,  1921,  on  all 
ore  shipped  to  Nova  Scotia  and  free  ex- 
portation to  all  countries  other  than 
Dominion  of  Canada.  The  companies 
must  spend  $3,000,000  in  the  next  five 
years  in  improvements  and  development 
of  their  plants.  They  are  exempt  from 
business  profits  tax. 


CALIFORNIA 

Engels   Copper    To    Start    Adit   To 
Develop  Upper  Mine 

Engelmine — The  Engels  Copper  Min- 
ing Co.  at  Engelmine,  Cal.,  will  begin 
driving  an  8,000-ft.  adit  to  develop  its 
upper  mine,  known  as  the  Engels  mine, 
at  greater  depth.  Preliminary  dia- 
mond-drill exploration  has  indicated  the 
downward  e.xtension  of  the  orebodies 
and  the  adit  will  enable  the  develop- 
ment of  these  orebodies  to  be  carried 
out.  When  the  adit  is  completed  it  will 
also  simplify  the  handling  of  ore  from 
the  upper  mine. 

Keswick — The  Mountain  Copper  Co., 
Ltd.,  will  construct  a  wire-rope  tramway 
from  its  Hornet  mine  in  Shasta  County 
to  a  point  one  mile  south  of  Motion,  a 
station  on  the  Southern  Pacific  railroad. 
The  distance  is  approximately  2J  miles 
and  the  vertical  altitude  drop  1,400  ft. 

Winthrop — The  Shasta  Zinc  &  Cop- 
per Co.  is  proceeding  with  the  construc- 
tion of  its  zinc  oxide  and  copper  smelt- 
ing plant  at  Winthrop.  It  will  be  ready 
for  operation  in  a  few  months. 

Amador  City — Discovery  of  a  nar- 
row, high-grade  orebody  on  the  2,600 
level  of  the  Bunker  Hill  mine  has  been 
announced.  The  Fremont  Consolidated 
is  completing  the  rehabilitation  of 
underground  workings. 

The  new  wage  scales  of  most  of  the 
Jlother  Lode  mines  approximate  $4  per 
day  for  miners  and  machine  men;  $4  to 
$4  25  for  millmen;  and  $3  to  $3.50  for 
surface  men.  The  reduction  became 
effective  May  1. 

Volcano — Hydraulicking  on  the  Mary 
Ives  Crocker  estate  by  O.  A.  Stewart 
is  reported  to  have  given  a  satisfac- 
tory cleanup,  and  operations  on  a 
more  extensive  scale  will  be  undertaken 
in  the  near  future.  Ludeken  Brothers 
are  hydraulicking  near  Volcano. 

NEVADA 

Tonopah  Mining  Co.  Examining  Orleans 

Mine    at    Hornsilver 

Mina — In  a  recent  statement  to  stock- 
holders the  Simon  Silver-Lead  Mines 
Co.  states  that  the  mill  building  is  com- 
pleted and  machinei-y  is  now  being  in- 
stalled. The  plant  will  be  entirely 
completed  by  the  time  electric  power 
is  available.  Active  work  was  resumed 
in  the  mine  May  1.  Further  develop- 
ment will  be  done  on  the  lower  levels. 

Tonopah  —  Strike  conditions  in  both 
the  Tonopah  and  Divide  districts  re- 
main unchanged,  most  of  the  companies 
not  operating.  West  End  tonnage  for 
the  week  was  1,600.  It  is  reported  that 
the  general  offices  of  the  Tonopah  Bel- 
mont company  are  to  be  removed  to 
Tonopah  from  San  Francisco,  the 
change  to  be  made  about  May  15.  The 
offices  were  moved  to  San  Francisco  in 
1916,  at  which  time  work  was  being 
started  on  the  Surf  Inlet  mine  in  British 
Columbia,  the  Shawmut  in  California, 
and  the  Belmont  Wagner  in  Colorado. 
The  Surf  Inlet  mine  is  now  in  full  oper- 
ation and  the  two  latter  are  closed  down 
awaiting  better  operating  conditions. 


Goldfield— The  shaft  of  the  Goldfield 
Deep  Mines  Co.  has  reached  a  depth  of 
about  500  ft.  and  the  larger  hoist  is  to 
be  installed  before  the  end  of  May.  No 
special  developments  are  expected  be- 
fore a  depth  of  1,000  ft.  is  attained, 
when  the  C.O.D.,  Gold  Bar,  and  Victor 
veins  should  be  cut.  These  veins  were 
productive  of  high-grade  ore  near  the 
surface.  Lessees  in  the  Florence  are 
said  to  be  doing  very  well.  High-grade 
ore  has  been  opened  up  at  several  points, 
and  although  the  width  of  ore  is  narrow 
there  is  always  the  possibility  of  widen- 
ing and  making  into  one  of  those  bon- 
anza orebodies  for  which  the  Goldfield 
district  has  always  been  famous. 

Hornsilver  —  Engineers  of  the  Tono- 
pah Mining  Co.  are  making  an  exami- 
nation of  the  Orleans  mine.  The  present 
lessee,  J.  W.  Dunfee,  who  recently 
opened  a  promising  orebody  on  the  600 
level,  has  temporarily  stopped  work. 

Virginia  City — The  United  Comstock 
is  making  good  progress  in  its  main 
haulage  tunnel  and  on  other  prepara- 
tory work.  The  tunnel  has  been  driven 
about  3,400  ft.  and  is  over  one-thii'd 
completed.  Branch  tunnels,  to  connect 
the  various  shafts  with  the  main  haul- 
age, will  soon  be  started  from  the 
Knickerbocker,  Jacket,  Imperial  and 
Jacket  Belcher. 

Spanish  Belt — The  Cons.  Spanish  Belt 
Silver  Mining  Co.,  operating  the  old 
Barcelona  mine,  fifty  miles  north  of 
Tonopah,  is  rapidly  getting  ready  for 
production.  It  is  engaged  in  complet- 
ing the  erection  of  a  mill  under  direc- 
tion of  Lou  Townsend.  This  plant  con- 
sists of  ten  1,050-lb.  Union  Iron  Works' 
stamps,  four  tables,  and  an  oil  flota- 
tion unit  of  a  capacity  of  about  fifty 
tons  in  twenty-four  hours.  The  heads 
are  expected  to  run  around  $30  per  ton 
and  the  ratio  of  concentration  to  be 
about  20  or  30  to  1.  Tests  show  that 
about  60  per  cent  of  the  values  can  be 
saved  by  wet  concentration  and  the  re- 
mainder by  flotation. 

The  mill  is  expected  to  be  completed 
about  June  1,  when  the  mine  will  be 
electrified.  The  company  has  recently 
obtained  a  permit  from  the  Federal 
Power  Commission  allowing  it  to  con- 
nect with  the  Nevada-California  Power 
Co.  The  five-mile  high-tension  power 
line  is  now  completed  and  telephone 
connection  has  been  made  with  Man- 
hattan and  Tonopah. 

The  company  operates  a  fleet  of  four- 
wheeled  drive  trucks  which  will  handle 
the  concentrates  and  supplies  between 
Tonopah  and  Spanish  Belt.  E.  J. 
Schrader  is  superintendent. 

Pioche — The  development  shaft  b3ing 
sunk  by  the  Pi'ince  Consolidated  en- 
tered ore  at  662  ft.,  passing  out  of  it 
at  690  ft.  This  bed  was  known  to 
exist,  and  the  assays  checked  closely 
the  results  obtained  from  the  diamond 
drill  cores,  avei-aging  1.2  oz.  silver  and 
0.7  per  cent  lead. 

A  lease  has  been  given  to  John 
Mitchell,  J.  H.  English,  and  associates 
on  the  Bristol  slag  dumps,  at  Bristol 
Wells,  about  four  miles  south  of  Sil- 
verhorn.   The  dumps  are  being  sampled. 


842 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  20 


and  selected  material  will  be  shipped 
as  fast  as  the  dump  can  be  trenched. 
A  favorable  treatment  rate  has  been 
obtained  from  the  smelter. 

John  F.  Roeder  has  granted  a  lease 
on  the  Gypsy  mine,  at  Stampede  Gap, 
in  the  Highland  mining  district,  to  J. 
F.  Hall,  John  Smith,  and  C.  Smith. 

A  substantial  reduction  has  been 
granted  Pioehe  shippers  on  ores  of 
higher  grades.  This  reduction  will  be- 
come effective  May  20.  The  arrange- 
ment will  expire  on  Nov.  15,  1921,  un- 
less an  extension  is  granted,  which 
seems  probable.  The  reductions  are 
shown  as  follows: 


Valuation 

Present  Rate 

Rate  Effective 
May  20 

JI0to$15 
15  to    20 
20  to    25 
25  to    30 

$4.25 
5  50 
7  00 
7  00 

$3.75 
4.50 
5.50 
6.00 

Tule  Canyor— The  Silver  Hills  Min- 
ing Co.  is  completing  its  cyanide  plant 
and  expects  soon  to  be  able  to  make  a 
trial  run.  Recent  reports  from  the 
property  are  optimistic,  work  being 
done  on  some  small  high-grade  shoots 
on  the  100  and  200  levels. 

ARIZONA 
Verde   Central   Thought  To  Have   Dis- 
covered  Important   Orebody 

Jerome — Verde  Central  is  reported 
locally  to  have  penetrated  the  edge 
of  an  important  body  of  copper  ore. 
The  drift  is  being  extended  into  kaolin- 
ized  schist  and  talc  that  samples  above 
8  per  cent  copper  in  native  form,  chal- 
copyrite,  and  covellite.  A  width  of  at 
least  12  ft.  has  been  demonstrated.  The 
material  is  soft  and  crumbling  and  is 
believed  the  capping  for  a  great  chal- 
cocite  ore  chamber.  The  find  was  un- 
expected. It  was  made  in  a  drift  that 
had  been  started  t<^)ward  the  southeast, 
at  320  ft.  depth,  along  a  slip,  from  a 
shaft  that  had  been  sunk  200  ft.  below 
the  level  of  the  main  working  tunnel. 
This  tunnel  had  been  extended  1,000  ft. 
without  material  results,  save  in  de- 
termining the  advisability  of  deeper 
exploration.  Below,  quartz  had  been 
cut,  but  little  wa.s  expected  for  about 
500  ft.  more.  Recently  the  drift  devi- 
ated from  the  hanging  wall  to  secure 
better  drifting  ground,  and  the  next 
round    broke    into   the    orebody. 

Verde  Central  is  the  oM  Verde  King 
property  of  twenty-eight  claims,  lying 
on  both  Hides  of  Hull  r'anyon,  half  a 
mile  from  the  city  boundary,  adjoin- 
ing on  the  Bouth  the  Cleopatra  and 
Hull  and  other  property  of  the  United 
Verde  Copper  Co.,  with  the  Verde  Apex 
on  the  east  and  the  Boxton-Jerome  on 
the  went. 

United  Verde  Kxtenxion  nUMpendcd 
ninelter  operations  .May  1,  putting  the 
opcratini.'  force  at  work  relining  the 
reverberatory  and  on  improvement.  At 
the  mine  200  men  have  been  retained 
on  construction  and  maintenance  work. 

United  Verde  on  May  1  reduced 
wageH  of  all  employeen  who  have  re- 
ceived above  T'LHO  a  day  by  00c. ,  and 
that  of  othery  l.y  40r. 

nuniN'e-Arizona  In  exploring  on  th<' 
!i.",(i   Icvil     ini<  ridinjr    ti,   crosDCUt   north 


and  south  to  the  boundaries.  In  the 
surface  carbonate  orebody  2,730  ft.  of 
work  has  been  done,  with  development 
of  about  70,000  tons  of  ore  averaging 
above  4  per  cent  copper.  Leaching 
tests  have  been  made  by  Joseph  Irv- 
ing, of  Bisbee,  who  recommends  in- 
stalling a  test  leaching  plant.  This 
ore  was  being  studied  at  the  Hum- 
boldt plant  of  the  Consolidated  Arizona 
Smelting  Co.  before  that  company's 
shutdown. 

Globe — In  the  Inspiration  annual  re- 
port note  is  made  of  a  subscription  of 
?60,000  to  the  stock  of  the  Apache 
Powder  Co.,  which,  under  the  manage- 
ment of  C.  E.  Mills,  is  building  a  dyna- 
mite factory  near  Benson,  Ariz. 

F.  W.  Maclennan,  general  manager 
of  the  Miami  Copper  Co.,  has  an- 
nounced a  reduction  of  65c.  a  shift 
for  underground  and  40c.  for  surface 
labor.  About  1,200  men  are  still  em- 
ployed by  the  company,  which  con- 
tinues to  operate  its  mine  and  concen- 
trator. Old  Dominion  also  has  posted 
a  lower  wage  scale,  bringing  miners 
down  to  $4.50  a  shift. 

Mayer — Interests  connected  with  the 
Farmers'  Savings  Bank  of  Bernard, 
Iowa,  are  reported  about  to  resume 
production  from  the  Buckeye  O'Neill 
onyx  quarries,  adjoining  the  Mayer 
townsite.  The  material  is  of  notably 
beautiful  marking  and  clear  texture, 
but  its  sale  has  been  handicapped  by 
high  freight  costs.  Black  onyx  has 
been  found  on  the  Mogollon  plateau, 
southeast  of  Flagstaff,  by  W.  W.  Dur- 
ham and  John  Marshall. 

All  buildings  except  the  engine  house 
around  the  shaft  of  the  Blue  Bell  mine 
of  the  Consolidated  Arizona  Smelting 
Co.  have  been  burned.  Within  the  past 
six  months  three  fires  have  occurred, 
all  believed  to  have  been  of  incendiary 
origin. 

Winslow — The  Colorado  Fuel  &  Iron 
Co.,  of  Pueblo,  represented  by  L.  B. 
Weed,  is  reported  to  be  financing  de- 
velopment of  a  hematite  iron  body,  on 
the  Apache  reservation,  sixty  miles 
south   of   Winslow. 

Wickenhurg — Eight  miles  southeast 
of  this  point  a  vanadium  deposit  is 
being  developed  on  which  a  100-ton 
mill  has  been  erected  by  the  Consoli- 
dated Vanadium  Co.,  which  now  has 
ready  a  refining  plant  in   Los  Angeles. 

UTAH 

.Silver  King  Con.solidated  To  ConNider 
.Advisaliilily  of  Venturing   in  f)i1 

Kureka  At  the  Gemini  a  strike  of 
importance  i»  reported  to  have  been 
made  by  a  leHsee.  Underground  openi- 
tion.s  were  .nlowcd  up  recently  for  a 
day  or  two  to  permit  of  the  installation 
of  a  new  cable. 

Stockholder.H  of  the  P^ureka  Lilly  met 
May  5  to  consider  the  e.HtiibliHhmi'nt  of 
vertical  NJdeline  agreement.^  with  its 
neighbors,  the  Tintic  Standard  and  the 
Provo.  Action  will  also  be  taken  in 
regaril  to  partitioning  claims  held  In 
common  with  the  Tintic  Stiindiird. 

Park  City— The  annual  stockholders' 


meeting  of  the  Silver  King  Coalition 
will  be  held  May  16.  At  this  time  the 
question  of  undertaking  oil  operations 
will  be  considered.  A  dividend  of  15c. 
a  share  was  paid  May  1.  This 
amounted  to  $187,500. 

MONTANA 
Anaconda  Reopens  Nettie  and  Anselmo 

Mines   for  Silver-Zinc  Ore — W.   H. 

Jahn  Elected  Tuolumne's 

President 

Butte — Anaconda  resumed  the  min- 
ing of  silver-zinc  ore  on  May  5  on  a 
limited  scale,  reopening  the  Nettie  and 
Aijselmo  mines  and  taking  silver-zinc- 
lead  ore  from  the  Hibernia  property  of 
the  Davis-Daiy  company  and  silver  ore 
from  the  Tuolumne  company.  Employ- 
ment will  be  afforded  to  about  500  men. 
A  portion  of  the  Washoe  Reduction 
Works  will  be  started  with  ore  milled 
there  and  smelted  at  Great  Falls.  Ana- 
conda will  have  a  zinc  output  of  2,000,- 
000  lb.  monthly  derived  from  the  treat- 
ment of  silver  ore. 

William  H.  Jahn,  of  Milwaukee,  has 
been  elected  president  of  the  Tuolumne 
Copper  Mining  Co.,  succeeding  Edward 
Hickey,  deceased.  Mi-.  Jahn  was  for- 
merly president  of  the  Pilot-Butte  and 
is  president  of  a  patent  leather  and 
glove  company  in   Milwaukee. 

Neihart  —  The  concenti'ator  of  the 
Cascade  Silver  was  destroyed  by  fire 
last  week,  entailing  a  loss  of  approxi- 
mately $150,000,  a  portion  of  this 
amount  being  covered  by  insurance. 
The  future  plans  of  the  company  have 
not  been  announced. 

IDAHO 

Armstead  Mine  To  Have  Mill  This  Year 

— May  Treat   Custom   Ores 

Talache  —  Definite  assurance  has 
been  given  that  the  concentrator  plan- 
ned for  the  Armstead  mine  will  be 
built  this  year.  It  is  indicated  that 
the  plant  may  be  planned  for  handling 
of  custom  ore  as  well  as  the  Armstead 
mine  output. 

Bonner's  Ferry  —  Sluicing  on  the 
property  of  Idaho  Gold  &  Ruby  Co.,  at 
Leonia,  is  well  under  way,  with  three 
giants  in  operation.  The  final  unit  of 
construction,  the  concentrator,  for 
treatment  of  material  gathered  from 
sluicing  through  the  bed-rock  flume, 
will  be  comiileted  this  summer. 

Hailey— The  Bunker  Hill  Mining  & 
Concentrating  Co.  will  proceed  with 
extensive  operations  on  the  Mayflower- 
Bullion  mine,  seven  miles  from  Hailey, 
and  it  is  understood  that  equiiinient 
will  be  on   llie  ground  soon. 

W  A.SHINGTON 

Four  M.liils  Co.  To  Build  No«  Mill 
111  Oroville 
Keller — Power  plants  are  to  be  in- 
stalled at  the  Jannot  and  Bonanza 
mines,  in  the  Meadow  Creek  section, 
this  spring.  Kcinipment  is  arriving,  but 
some  road  construction  and  canij)  build- 
ing will  havi'  to  be  underlaUcn  before 
things  an-  in  condition  for  operations. 
It    is    hoped    to    have    everything    ready 
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for  active  underground  development  by 
fall. 

Seattle — The  directors  of  the  Pioneer 
Mining  &  Ditch  Co.,  owning  valuable 
Alaskan  placer  properties,  were  pre- 
vented from  considering  the  resignation 
of  R.  H.  Cross,  an  attorney,  from  the 
board,  through  an  injunction  action  in 
which  Cross  said  the  resignation  was 
forced  by  threats  against  his  life  by 
Jafet  Lindeberg.  For  years  Mr.  Limle- 
berg  has  been  prominently  identified 
with  mining  activity  in  Alaska.  The 
action  arose  from  the  alleged  objection- 
able activities  of  Lindeberg  and  W.  H. 
Metson,  an  attorney,  in  which  Linde- 
berg obtained  the  position  of  manager 
of  the  company's  properties,  and  Met- 
son was  named  attorney.  Metson  states 
that  the  difficult  arose  out  of  differences 
between  the  company  and  E.  O.  Lind- 
blom,  Alaska  and  San  Francisco  capi- 
talist.    Cross  is  Lindblom's  attorney. 

Oroville  —  Directoi-s  of  the  Four 
Metals  Co.  have  decided  to  replace  the 
present  mill,  built  in  1919,  with  a  com- 
plete modern  concentrator,  to  be  de- 
signed and  built  by  G.  A.  King,  designer 
of  the  Ruby  mill,  near  Nighthawk.  The 
old  mill  was  not  adapted  to  handling 
the  mine  output,  and  therefore  repre- 
sents so  much  loss  to  the  company. 

Spokane — At  the  annual  meeting  on 
May  3  of  shareholders  of  the  Standard 
Silver-Lead  Mining  Co.,  opei-ating  the 
Standard  mine,  at  Silverton,  Slocan 
district,  British  Columbia,  the  old  di- 
rectorate and  officers  were  re-elected. 
The  financial  report  showed  the  com- 
pany to  be  in  strong  position,  with  a 
cash  surplus  in  excess  of  $360,000. 

MICHIGAN 

Marquette  Range 

Oliver  Company's  Section  16  Mine  First 

To  Ship  From  Range 

Ishpeming — The  Oliver  company  is 
moving  ore  from  its  Section  16  mine, 
being  the  first  shipper  on  the  range 
this  season.  Ore  hoisted  is  loaded  di- 
rect, and  one  shovel  is  at  work  on  the 
stockpile. 

Palmer— The  Steel  &  Tube  Co.  has 
stopped  mining  at  the  Isabella  mine. 
The  Twenty  mine  will  continue  under- 
ground exploratory  and  development 
work. 

Menominee  Range 

Todd  -  Stambaugh's    Zimmerman    Mine 

Suspends 

Iron  River — The  Zimmerman  mine, 
operated  by  Todd-Stambaugh,  has  sus- 
pended. Pumping  is  being  continued. 
One  of  the  Davidson  shafts  has  been 
closed  and  operation  curtailed.  All 
mines  of  the  Verona  Mining  Co.  are 
down  except  the  Baltic  and  Fogarty, 
which  are  working  small  crews  half 
time.  The  Wickwire  company  is  work- 
ing the  Homer,  Delta  and  Cardiff.  The 
Homer  is  the  only  large  producer  of 
the  three,  the  others  being  in  the  de- 
velopment stage. 

Florence — The  Florence  and,  Ernst 
mines  are  operating  with  reduced 
forces  on  a  five-day  schedule.     Wages 


have  been  lowered  10  per  cent.  These 
are  the  only  two  operating  mines  on  the 
Wisconsin  side  of  the  range. 

MINNESOTA 
Mesabi  Range 
Boeing  Mine  Shuts  Down — Missis- 
sippi Pumps  Pulled 

Ely^Ore  is  being  shipped  from  shaft 
and  stockpile  at  the  Zenith  mine,  op- 
erated by  the  Vermillion  Mining  Co. 
Shipments  from  the  Oliver  properties 
have  already  gone  to  the  docks. 

Biwabik — The  Belgrade  mine,  of  the 
Pickands  Mather  company,  has  shipped 
its  first  ore  of  the  season  from  stock- 
pile. Cars  are  also  being  loaded  at  the 
shaft. 

Keewatin— The  pumps  in  the  Missis- 
sippi are  to  be  pulled  by  the  Pickands 
Mather  company.  This  property  has 
been  closed  for  some  time. 

Ribbing — The  Oliver  Iron  Mining  Co. 
began  loading  iron  ore  for  shipment  at 
its  various  properties  on  May  5.  Ten 
mines  on  the  Mesabi  have  begun  ship- 
ments, namely,  the  Hull-Rust,  Sweeney, 
Burt-Sellers,  Morris,  Philbin,  Clark, 
Chisholm,  Chester,  Wellington  and  part 
of  the  Missabi  Mountain  pit  at  Virginia. 

The  wage  cut  announced  last  week 
by  the  Steel  Corporation  affects  many 
on  the  Mesabi.  Some  companies  also 
that  reduced  wages  for  day  labor  sev- 
eral months  ago  cut  salaries  10  per  cent 
May  1. 

The  Boeing  mine,  of  the  Mesaba- 
Cliffs  company,  was  closed  April  30 
owing  to  lack  of  demand  for  bessemer 
ore.     Stripping  will  continue. 

ALABAMA 

Gulf  States'  Shannon  Mine  Producing 
400  Tons  Daily 

Birmingham — The  Shannon  mine,  the 
first  of  the  deep  ore  mining  projects  in 
Alabama  and  the  property  of  the  Gulf 
States  Steel  Co.,, is  producing  400  tons 
of  ore  daily.  The  workings  are  down 
over  2,700  ft.  Charles  A.  Moffett,  re- 
cently elected  president  of  the  company, 
asserts  that  its  ore  reserves  are,  in  the 
Shannon  mine  alone,  sufficient  for  many 
years,  even  if  the  consumption  of  the 
Gulf  States  should  be  doubled  or  in- 
creased fourfold.  The  blast  furnace  of 
the  company  resumed  operations  May  8. 

Independent  ore  mining  properties  in 
Alabama  are  idle,  with  pig-iron  produc- 
tion at  a  minimum.  Only  eight  blast 
furnaces  are  in  operation  in  Alabama, 
three  independent  companies'  furnaces 
on  foundry  iron  and  the  Tennessee  Coal, 
Iron  &  Railroad  Co.,  (Steel  Corpora- 
tion) with  five  at  Ensley  on  basic  iron. 
The  Gulf  States  company  was  making 
basic  iron  the  past  week,  increasing  the 
total  number  of  furnaces  running  in 
the  state  to  nine. 

The  fact  that  no  mention  has  been 
made  lately  of  the  project  of  building 
a  gravity  aerial  railway  from  the  mines 
on  Red  Mountain  to  the  blast  furnaces 
of  the  Tennessee  Coal,  Iron  &  Railroad 
Co.  at  Ensley,  a  distance  of  about  eight 
or  ten  miles,  does  not  mean  that  the 
proposition  has  been  abandoned. 


CHRONOLOGY  OF  MINING 
April,  1921 
April  1 — Anaconda,  Calumet  &  Hecla, 
Phelps  Dodge  Corporation's  Burro 
Mountain  Branch,  and  a  number  of 
other  copper  companies  closed  down. 
Wage  cuts  were  put  into  effect  in 
many  camps — A  law  requiring  prompt 
settlements  with  mining  lessees  by  less- 
ors went  into  effect  in  Montana. 

April  2 — Mineral  Separation  North 
American  Corporation's  argument  for 
admission  as  party  plaintiff  against 
Miami  Copper  Co.  was  heard  at  Wil- 
mington, Del. 

April  3 — Colorado  School  of  Mines 
administration  vindicated  by  report  of 
the  State  Assembly's  committee. 

April  4 — U.  S.  Assay  office  completed 
occupation  of  new  building  at  25  Wall 
St.,  New  York. 

April  5 — International  Mining  Con- 
vention held  third  annual  session  at 
Portland,  Ore. 

April  e^American  Smelting  &  Refin- 
ing Co.  stockholders  at  annual  meeting 
re-elected  the  Guggenheim  board  of 
directors. 

April  11 — Iron-ore  shipping  season 
on  Great  Lakes  opened  at  Duluth,  Minn. 
Minnesota  occupational  tax  bill  signed^ 
laying  6  per  cent  tax  on  ores  mined  in 
state. — Silver  King  Coalition  Mines  Co., 
Park  City,  Utah,  awarded  extra-lateral 
rights  in  Conkling  claim,  by  U.  S. 
Supreme  Court. 

April  12 — Utah  Copper  Co.'s  con- 
centrator at  Garfield,  Utah,  .closed 
down.— Newly  elected  directors  of  A> 
S.  &  R.  Co.  met,  and  adopted  the  Gug- 
genheim slate. 

April  15 — New  York  &  Honduras 
Rosario  Mining  Co.  suspended  opera- 
tions temporarily. — Gold  mining  com- 
panies on  Mother  Lode,  California,  an- 
nounced a  50e.  wage  cut. — International 
Nickel  Co.  cut  wages  15  per  cent. — 
American  Association  of  Engineers 
held  second  annual  southwestern  con- 
vention at  Phoenix,  Ariz. — Apache  In- 
dian Reservation,  Globe,  Ariz.,  opened 
to  location  for  asbestos. 

April  16 — Herbert  Hoover  resigned 
as  chairman  of  American  Engineering 
Council. — H.  Foster  Bain  renominated 
as  Director  of  U.  S.  Bureau  of  Mines. 
— Miners  and  mill  men  strike  at  Tono- 
pah  and  Divide,  Nev.,  following  75c. 
wage  cut. 

April  20 — Bonner  County  Mining  As- 
sociation held  first  annual  meeting  at 
Sandpoint,  Idaho. 

April  21  —  Methane  explosion  in 
Cyclops  Tunnel,  Blackhawk,  Col.,  in- 
jured two. 

April  22  —  Eagle-Picher  Lead  Co^ 
closed  mines. 

April  28 — Senator  Pittman  (Nev.) 
addressed  the  Mining  and  Metallurgi- 
cal Society  of  America  on  future  of 
the  Pittman  Act. 

April  29— Western  Pacific  R.R.  put 
into  effect  new  freight  rates  fi'oni  Utah- 
and  Nevada  points  to  Oakland,  Cal. 

April  30 — Granby  Consolidated  M.  S. 
&  P.  Co.  closed  Grand  Forks,  B.  C, 
plant. 
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The  Market  Report 


Daily  Prices  of  Metals 

Copper.  N.  T.. 

Tin 

Lead 

ZiDC 

May 

EHectrolytic 

99  Per  Cent 

straits 

N.  Y. 

St.  L. 

St.  L. 

5 

12.375 

31.75 

33.00 

4.85@5.00 

4.70@4.75 

4.95 

6 

12.3S@12.50 

32.00 

33.00 

4.90@5.rO 

4.75 

4.95 

7 

12.35@12.50 

31.75 

33.03 

4.90@5.00 

4.75 

4.9=@4.90 

9 

12.50 

31.50 

32.50 

5.00 

4.75@4  85 

4  90 

10 

12.50 

31.25 

32.25 

5.00@5.20 

4.85@5.CO 

4  90 

11 

12.S0@12.75 

31.75 

33.00 

5.00@5.20 

4.90@5.00 

4.90 

•These  prices  correspond  to  the  foUowini;  quotations  for  copper,  "delivered" : 
12.62.5;  12.60@12.75:  12.60®  12.75  ;  12.75:  12.75:  and  12.75@13c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to   the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.    Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

Lead 

May 

Standard 

'' 

Spot       1       3  M 

lytic 

Spot 

3  M 

Spot 

3   M 

Spot 

3  H 

5    . 

6 

7 

9 
10 
11 

72i 
72i 

72 

70i 
71 

7ii 

71 
71i 

72  i 
72^ 

73' 
73 
73i 

176 
177J 

176" 
173i 
178i 

178^ 
179J 

i78' 
175? 
180i 

22^ 
22J 

24' 
24 
24i 

22i 
221 

24' 
24 
24 

26 
26 

26' 
26 
26J 

27i 
27i 

27} 
27} 

The  above  table  gives  the  closing  quotations  on  the  London   Metal   Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240   lb. 

Silver  and  Sterling  Exchange 


Sterllnr 
Bzcbaore 

silver 

May 

Sterling 
Exchange 

Silver 

May 

New  York. 

Domestic 

Orirlo 

Mew  York, 
ForeliD 
OrlriD 

London 

New  York. 

Domestic 

Origin 

New  York, 
Foreign 
Origin 

London 

s 

6 

7 

397 

396i 

397i 

99i 
99} 
99} 

6H 
60i 
62J 

35} 
343 

35  i 

9 
10 
U 

397J 
398i 

398J 

99} 

99} 
99} 

618 

6l| 
60i 

351 

35 

34J 

New  York  quotntlonv 
troy  ounce  of  bar  fllvr 
•terliiiK  silver,  92.5  i'' 


nre  B»   reported    by   Handy   &   Harman   and   are   in   cents  per 
■•'•''  fine      l.'.ri'i'.n  riuotatlons  are  In  pence  per  troy  ounce  of 


Metal  Markets 

.\.«  York.  .May  II,  1921 
Copper  and  lead  are  much  firmtT  thi.s 
week;  tin  is  virtually  unchanged;  and 
zinc,  as  a  result  of  an  almost  total 
cessation  of  demand,  is  weaker.  Tin- 
rtomestic  market  is  still  (fovcrncd  by 
European  conditions  to  a  larKe  extent, 
foreifrn  demand  for  copper  strcnjfthen- 
inif  the  prire  here,  and  the  local  price 
of  lead  beinif  advanced  because  of  the 
fact  that  no  importation.^  threaten  at 
current  New  York  and  London  levels. 
The  acceptance  by  (ierniany  of  the 
Allied  demands  is  considered  to  be  most 
encoumirinK  and  is  likely  to  have  a 
buoyant  effect  on  metal  prices  as  well 
as  foreivrn  exchanKC. 


Copper 

The  feelinjf  amon>r  copper  producers 
is  much  better,  althou;;h  domestic  de- 
mand is  still  small.  Koreiirn  business 
during  the  week  was  excellent,  in  vol- 
ume if  not  in  price,  and  was  sudicient  to 
absorb  nil  of  the  metal  which  otherwise 
wouhl  have  exerted  a  pressure  on  the 
domestic  market.  The  ('opper  Kxport 
A,"i<ociation  is  utulerslood  li>  have  done 
most  of  its  business  with  Knitice  and 
(Jerrnany  at  I'ic.  deliveri-d,  e(|uivHlent 
to  about  12.M(io\2.tt'itic.  f.o.b.  relinery. 
Outside  interests  sold  a  (food  lonnatce 
to  lirilish  metal  dealers  at  slightly 
lower  prices.  Most  producers  are  now 
hiilditiK  their  coppiT  (Irmly  at  l.'Ic.  for 
May  and  .June,  anil  l.'l.'jric.  for  thinl- 
cjuarter   business,  although   several   are 


not  willing  to  book  any  forward  busi- 
ness even  at  this  figure. 

One  underlying  element  in  the  copper 
situation  that  is  continually  gaining 
strength,  and  which  has  kept  followers 
of  the  market  optimistic,  is  the  effect 
of  curtailment  of  production.  Although 
a  complete  cessation  of  output,  even  by 
those  companies  which  have  announced 
a  shutdown,  has  not  yet  been  accom- 
plished, comparative  estimates  indicate 
that  mine  production  of  copper  in  the 
United  States,  Alaska,  and  in  American 
properties  in  South  America,  for 
twenty-two  representative  companies, 
will  soon  be  at  the  rate  of  but  little 
more  than  21  per  cent  of  the  1920  pro- 
duction. That  is,  whereas  these  impor- 
tant copper  producers  turned  out  1,276,- 
000,000  lb.  of  copper  in  1920,  their 
annual  rate  by  the  end  of  this  month 
will  amount  to  only  273,000,000  lb.  In 
the  meantime  the  demand  has  every 
prospect  of  increasing. 

Lead 

The  A.  S.  &  R.  Co.  advanced  its 
official  contract  price  of  lead  from  4.7.5 
to  5c.,  New  York  and  St.  Louis,  on 
Tuesday,  May  10. 

The  total  volume  of  lead  sold  during 
the  last  week  has  not  been  quite  as 
great  as  in  several  recent  weeks,  but, 
nevertheless,  the  inqu  ries,  aided  by  a 
sold-up  condition  on  the  part  of  most 
producer.s  and  a  stiff  week-end  advance 
in  London,  caused  the  5c.  level  to  be 
reached  and  passed  in  the  New  York 
market.  A  feature  of  the  business  has 
been  the  insistent  demand,  from  large 
consumers,  for  lead  for  immediate  ship- 
ment, indicating  that  they  have  prac- 
tically no  stocks  on  hand.  Electric  and 
cable  interests  have  possibly  been  the 
most  active  factors  in  the  market. 

One  large  producer  selling  in  St. 
Louis  who  has  not  been  in  the  market 
for  six  months  or  so,  and  has  been 
quietly  accumulating  stocks  for  higher 
prices,  is  now  freely  offering  at  5c. 
This  should  stabilize  the  St.  Louis  price 
at  that  figure,  although  it  would  not 
prevent  the  .New  York  price  from  going 
to  5.5()e.,  as  the  freight  is  approxi- 
mately one-li.iif  cent  between  the  two 
cities.  Oicniical  lead  in  the  West  is 
now  practic.ijly  on  ii  par  with  other 
kinds,  although  a  premium,  due  lo  the 
freight,  is  asked  in  the  Kast. 

Zinc 

The  market  is  softer,  and  /inc  is 
freely  offered  at  4.!H)c.,  Kast  St.  Louis. 
Trmliiig  has  been  quiet  an<l  in  small 
volume,  some  of  the  largest  producers 
recording  but  few  sales.  Demand  for 
the  metal  hiis  seemingly  evaporate<l, 
but,  at  the  siiine  lime,  many  pioilucers 
are  unwilling  to  sell  nt  the  -l.tlOc.  price. 
Unlike  other  melals,  zinc  seems  unable 
lo    retain     llii'    gains    of    the     last     few 
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■weeks,  possibly  because  of  the  weaker 
financial  position  of  some  operators. 
No  interest  is  reported  in  forward 
deliveries. 

Tin 

Tin  was  stronger  on  Thursday  and 
Friday,  weaker  on  Monday,  and  firmer 
again  today.  One  sale  of  99  per  cent 
was  made  yesterday  at  30.50c.,  but  the 
seller  is  believed  to  have  been  misin- 
formed regarding  conditions,  as  this 
price  was  considerably  below  the  mar- 
ket. Electrolytic  has  been  in  fair  de- 
mand at  s@Jc.  less  than  Straits.  We 
quote  tin  for  forward  delivery  at  Jc. 
less  than  the  price  for  spot  Straits  for 
the  week. 

Arrivals  of  tin,  in  long  tons:  May 
7th,  Straits,  50;   9th,  Liverpool,  25. 

Gold 
Gold  in  London:     May  5th,  103s.  4d.; 
6th,  103s.  4d.;  9th,  103s."  3d.;  10th,  103s. 
2d.;  11th,  102s.  lid. 

Foreign  Exchange 

Foreign  exchange  has  generally 
shown  a  stronger  tendency  during  the 
last  week.  On  Tuesday,  May  10th, 
francs  were  8.38c.;  lire,  5.175c.;  and 
marks,  1.56c.  New  York  funds  in 
Montreal,  1012  per  cent  premium. 

Silver 

The  silver  market  of  late  has  been 
erratic,  jumping  to  35id.  in  London  on 
May  7,  on  speculative  buying,  but 
reacting  on  selling  by  Indian  bazaars. 
The  market  is  narrow,  and  owing  to 
limited  supplies  moves  sharply  up  or 
down  on  buying  or  selling  orders.  Re- 
newal of  Continental  sales  of  coin  silver 
has  caused  the  market  to  close  weaker 
in  London  at  34Jd.  The  New  York 
market  has  followed  the  London  price, 
owing  to  lack  of  China  buying,  and 
closes  dull  with  tendency  uncertain. 

Mexican  Dollars — May  5th,  47J;  6th, 
46^;  7th,  48;  9th,  474;  10th,  47;  11th, 
46L 

Other  Metals 

Quotations  cover  largre  wholesale  lots  unless 
otherwise  specified 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market,  22@23c. 
per  lb.;  22 Jc.  for  imports,  duty  paid. 

Antimony  —  Chinese  and  Japanese 
brands,  54@5gc.;  market  dull.  W.C.C. 
brand,  53@64c.  per  lb.  Cookson's  "C" 
grade,  spot,  9gc.  Chinese  needle  anti- 
mony, lump,  nominal  at  4?.c.  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  nominal  at  6@6Jc.  per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb,0,,  whole- 
sale lots,  6J(5)7c. 

Bismuth— $1.50@$1.60  per  lb.,  500- 
'b.  lots. 

Cadmium — Nominal,  $1@$1.10  per  lb., 
in  1.000-lb.  lots.  Smaller  quantities, 
$1.10@$1.25  per  lb. 

Cobalt— Metal,  $4  per  lb,;  black 
oxide,  $3@$3,10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium— Nominal,  $250@$300  per  oz. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 


Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
»nd  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — $70@$80  per  troy  oz. 

Palladium — $65@|70  per  oz. 

Platinum — $72(S)$75  per  oz. 

Quicksilver — Nominally,  $46@$48  per 
75-lb.  flask.  San  Francisco  wires 
$48.50. 

'Rhodium— $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal — Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CnO,  foreign  ore  with  a  maximum  of  6 

per  cent  silica,  45(a)55c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton,  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  51J  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51J  per 
cent  iron,  $6.55. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

.Manganese  Ore — 25@30c.  per  unit, 
seaport;  chemical  ore  (MnO~)  $55@$60 
per  gross  ton,  lump;  $70(S)$75  per  net 
ton,  powdered. 

Molybdenum  Ore — 85  per  cent  MoSi, 
55@60c.  per  lb.  of  contained  sulphide. 
New  York. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiO:,  l,4@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOi,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WO3  and  over,  per  unit 
of  WO.  $3@$3.75.  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining li  per  cent  U.Oi  and  5  per  cent 
V,0,  sells  for  $1.50  per  lb.  of  U.O,  and 
75c.  per  lb.  of  VjOs;  ore  containing  2 
per  cent  UjO.  and  5  per  cent  V,0b  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  U.^0.  and  V,0»  content  com- 
mands   proportionately    higher   prices. 

Vanadium  Ore— $1.50  per  lb.  of  V,0, 
(guaranteed  minimum  of  18  per  cent 
V:0.),  New  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 


Zinc  and  Lead  Ore  Markets 

Juplin.  Mo.,  May  7 — Zinc  blende,  per 
ton,  high,  $26,70;  basis  60  per  cent  zinc, 
premium,  $26.50;  Prime  Western,  $26@ 
$25;  fines  and  slimes,  $23@$21;  aver- 
age settling  price,  all  zinc  ores,  $23.62. 

Lead,  high,  $56.10;  basis  80  per  cent 
lead,  $57.50;  average  settling  price,  all 
lead  ores,  $53.46  per  ton. 

Shipments  for  the  week:  Blende, 
3.337;  lead,  1,535  tons.  Value,  all  ores 
the  week,  $209,780.  Some  sellers  are 
asking  $27.50  basis  Prime  Western  and 
are  holding  their  ore.  With  this  ton- 
nage reserved  from  the  market,  buyers 
are  getting  only  around  4,000  tons  per 
week,  with  a  demand  for  4.500  to  5,000 
tons.  With  the  reserve  of  slab  zinc 
diminishing,  sellers  are  expecting  the 
metal  market  to  advance  soon,  with  a 
favorable  reaction  on  ore.  Three 
blocks  were  closed  down  at  one  Henry- 
etta,  Okla.,  smelter  last  week,  and  this 
will  reduce  the  supply  of  slab  zinc. 

Platteville,  Wis..  May  7 — Ore  price, 
S27.50  for  60  per  cent  zinc,  and  $52  for 
80  per  cent  lead  ore,  but  operators  re- 
fused to  sell.  Shipments  for  week: 
Blende,  41;  lead  ore,  109  tons.  Ship- 
ments for  the  year:  Blende,  11,461; 
lead  ore,  659  tons.  Shipped  during  the 
week  to  separating  plants,  715  tons 
blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude.  No.  1,  $2,000@ 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1.000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60(S 
$75;  cement  stock,  $17.50(2)$30;  floats. 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford.  Broughton.  and  Black  Lakf 
mines.  Quebec.  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude.  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots:  (ofT-color)  $22(5)$26  in  baes 
carload  lots:  all  f.o.b.  South  Carolina 
points.  Foreign  barytes,  prime  white 
material,  $25  per  net  ton  f.o.b.  Atlantic 
seaports.  V/estern  grades  are  $24.50. 
Crude  quoted  $7  per  long  ton,  f.o.b. 
Cartersville,  Ga.   Small  lots  as  low  as  $5. 

Bauxite — High-grade  French  bauxite, 
$8@$10  per  ton,  .Atlantic  ports.  Amer- 
ican quotations  the  same.  Consumers 
generally  well  supplied.  Prices  vary 
according  to  grade.  Cnide.  unground, 
$16.50  per  ton;  ground,  $22;  calcined, 
ground  $35;  unground,  $45,  f.o.b.  plant. 

Chalk— English,  extra  light,  5(g)5»c. 
Domestic  light,  4i@5c. :  heavy,  4@4-^c. 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude.  S80' 
$10;  washed,  $10(S)$12;  powdered,  $15(g) 
$20;  bags  e.xtra,  per  net  ton,  f.o.b. 
mines.  Georgia;  powdered  clay,  $15(S) 
S20.  f.o.b.  Virginia  points.  Domestic 
lump,  $l6@$20;  powdered,  $25(3)$30: 
imported  lump,  $15@$25,  f.o.b.  Ameri- 
can ports;  powdered,  $S5@$45,  f.o.b. 
New   York. 

Emery— Turkish  emery,  6(S)6Jc.  per 
lb.,  depending  upon  fineness.  Inferior 
grades,  3*c.  f.o.b.  New  England  points. 
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Feldspar — Crude,  $8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17(a)$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20(S)$25  per  ton,  f.o.b. 
Illinois  and  Kentucky  mines;  acid,  glass, 
and  enamel  grades,  $40(a)$55;  ground, 
suitable  for  acid,  chemical  or  enameling 
purposes,  $32@$35;  lump,  $15,  f.o.b. 
Lordsburg,  N.  M.  Ground  acid  grade, 
97  per  cent  CaF.,  $32,  New  Mexico, 
Canadian  price  generally  $18  (Cana- 
dian currency)  per  ton,  f.o.b.  mines. 
Market  is  improving  in  western  ground 
acid  grades  for  glass  and  enamel  manu- 
facture. 

Fuller's  Earth— 16  to  30  mesh,  $21; 
30  to  60  mesh,  $23;  60  to  100  mesh,  $19; 
100  plus  mesh,  $15,  f.o.b.  plants,  Penn- 
sylvania. California  grades,  $15@$25, 
f.o.b.  mines.  Imported,  English,  $24@ 
$27,  f.o.b.     Atlantic  ports. 

Graphite — Ceylon  lump,  first  quality, 
7J@8c.  per  lb.;  chip,  6@6ic.;  dust,  4 
@4Jc.  No.  1  flake,  7c.;  amorphous 
crude,  3c.@2Jc. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
tlongside  dock,  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  3  in.  size,  $1.40@$2 
per  net  ton;  li  in.,  $1.50@$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magneslte,  Calcined — Crude,  $12@ 
$15  per  ton.  High-grade  caustic  cal- 
cined, lump  form,  $30@$40  per  ton. 
Plastic  calcined,  $56  in  barrels,  carload 
lots,  f.o.b.  California  points.  Atlantic 
seaboard,  $60. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58®$64,  Chester, 
Pa.  Austrian  grade,  $55(&$60  per  ton, 
f.o.b.  Baltimore.  (Magnosite  brick — 
See  li'fraftorlcs.) 

Mica — India  block  mica,  slightly 
•  tained,  per  lb.:  No.  6,  3.")C.;  No.  5, 
11.20;  No.  4,  $2.50®|3;  No.  .'{,  $3.50® 
$4;  No.  2,  $4.50(a;$6;  No.  1,  $5.50@ 
|«.B0,  Clear  block:  No,  6,  50c.;  No.  5, 
$1.75;  So.  4,  $3.25;  No.  3,  $5;  No.  2, 
f6,5<l;  .\o.  1,  18;  Al,  $«.50(a>$8.50;  extra 
large,  :•'.'.;  ground,  wallpaper  grndi-, 
|90®$IO(j  per  ton  (depending  upon 
f|uantity);  trround  roofing  mica,  $25® 
$70,  all  f.o.b.  New  York. 

'Monaxlto  -  Minimum  of  6  per  cent 
thorium  oxide,  (|U(.tcd  $30  per  unit,  duty 
paid. 

rhoRphatc  UorU — Per  long  ton,  Flor- 
ida port'i:  77  p'-r  rent  trirnlcium  phoH- 
phali-,  $1'J.50;  Tr,  prr  cent,  111.50;  75® 
74  p<T  r.nt,  $11;  70  per  ront,  $7  35;  08 
per  cent,  $0.85;  68@fiG  p<r  cent,  $0.00. 

Vooti  Mlnoml  Co..  Phlln>l«lphla,  P« 


Pumice  Stone — ^Imported,  lump,  4(g) 
50c.  per  lb.;  domestic  lump,  6c.; 
ground,  4@7c.,  all  f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  14c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
14c.;  Spanish  lump,  12@14e.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12  @  14c. 

Silica  —  Glass  sand,  $2.25  per  ton; 
sand-blast  material,  $2.25,  both  f.o.b. 
Indiana  points.  Amorphous  or  decom- 
posed variety,  soft  silica,  250  to  500 
mesh,  $16@$30  per  ton.  Canister, 
crude,  $2.50  per  ton,  f.o.b.  Illinois  points. 
Molding  sand,  building  sand,  glass 
sand,  $2.25@$3,  f.o.b.  Pennsylvania 
points.     Market  reported  dull. 

Sulphur — $18  per  ton  for  domestic; 
$18(p)$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc— Paper  making,  $11@$20  per 
ton;  roofing  grades,  $8.50@$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10@$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars.  Imported, 
$35(2)$40;   Canadian,  $20(5)$40  per  ton. 

Mineral  Products 

Arsenic — White  arsenic,  73(g)8c.  per 
lb.  in  carload  lots. 

Sodium  Nitrate — $2.75(a>$3  per  cwt. 
ex  vessel,  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $33@$35  per  ton. 
New  York. 

Potassium  Sulphate — Powder,  domes- 
tic, $1.75(S)$1.80  per  unit,  basis  90  per 
cent,  f.o.b.  New  York. 

Ferro  Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

F"errocerium — Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  16®17c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
pi-r  cent,  $S3@$85,  f.o.b.  furnace;  re- 
:  ale,  $90,  delivered;  Knglish,  $83@$85, 
t.i.f.  Atlantic  seaports.  Spiegeleisen, 
18®20  per  cent,  $32,  f.o.b.  furnace. 

Fcrromolybdenum — Standard  grades, 
cnrrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  ar.senic,  $2.50  per  lb.  of 
rontaint'd  metal,  f.o.b.  works. 

Ferrfmilicnn — For  10  to  15  per  cent, 
P'T  gross  ton,  f.o.b.  works,  $50(S)$66; 
50  per  cent,  $80® $85;  75  per  cent, 
$M5®$150. 

I'tTrntunKsten — Domestic,  70  to  80 
|icr  cent  W,  50®55c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
■  lOc,  duly   paid,   f.o.b.   Atlantic   ports. 

Fcrro-urnnium — 35  to  50  per  cent  U, 
$0  per  111.  of  U  contained,  f.o.b.  works. 

lerrovanadium-  $5®$0  per  lb.  of  V 
(•'intaine<l,  according  to  analyHen  and 
'luantlty. 


Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  2Qh@'20iC.  per  lb.;  wire,  15c. 

Lead  Sheets— Full  lead  sheets,  7ic.; 
cut  lead  sheets,  8c.  in  quantity,  mill 
lots. 

Nickel  Silver  —  33Jc.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheet» 
18ic.;  sheathing,  17Jc.;  rods,  i  to  3  in., 
15ic. 

Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$35@$50  per  ton,  f.o.b.  works. 

Chrome  Cement — 40@45  per  cent 
CriOs,  $45@S50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $75  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $80;  splits,  soaps,  $90. 

Fire  Brick — First  quality,  9-in.  shapes, 
$40@$50  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $40 
(5)$50. 

Magnesite  Brick — 9-in.  straights,  $90 
@$95  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $100;  soaps  and  splits,  $110. 

Silica  Brick— 9-in.,  per  1,000:  $45@ 
$55  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,  May  10,  1921 

From  the  partial  report  of  steel  ingot 
production  in  April  made  by  the  Amer- 
ican Iron  and  Steel  Institute,  inter- 
preted with  the  aid  of  certain  trade 
estimates,  it  is  seen  that  production  of 
steel  in  April  was  at  30  or  31  per  cent 
of  capacity,  the  Steel  Corporation  prob- 
ably producing  at  40  or  41  per  cent 
and  the  independents  at  22  or  23  per 
cent.  Thus  far  this  month  the  indus- 
try's rate  has  lieen  approximately  the 
same,  but  the  difference  between  the 
Steel  Corporation  and  independent  rates 
has  narrowed  somewhat.  No  material 
change  from  the  general  rate  is  to  be 
expected  until  there  is  a  decided  change 
in  fundamental  business  conditions. 

Pig  Ircm — The  $23,  Valley,  quotation 
on  basil-  iron  lias  been  nominal  for  sev- 
eral weeks,  and  the  trade  regards  the 
market  now  as  $22.50,  there  having 
been  n  few  sales  nt  that  figure,  and 
$22  is  rumored  as  obtaining  in  one 
sale.  Bessemer  is  nominal  al  $25,  Val- 
ley, and  last  week's  reduced  price  of 
$24  on  foundry  could  possibly  be 
.shaded. 

Steel — There  are  scarcely  any  sales 
of  senii-flnished  steel,  but  prices  are 
maintained  at  $.'!7  for  billets,  $38  for 
slatm,  $.'ii>  fur  slieet  bars  and  small  bil- 
let m,  and  $4H  for  nxls. 

Coke 

(onnelliivllle— 1  iniiare,    $3.25@$3.75; 

foundry.  M.fiOrd  $.•.. 
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The  Principal  American  Copper-Mining  Companies 
And  What  Becomes  of  Their  Copper 


By  Edward  H.  Robie 


COPPER  commonly  passes  through  four  distinct 
processes  before  it  reaches  the  manufacturer.  First 
the  ore  must  be  mined,  then  concentrated,  then 
smelted,  and  lastly  the  crude  copper  must  be  refined,  not  only 
to  secure  the  highest  efficiency  for  electrical  and  other  uses, 
but  to  remove  the  precious  metals  therein  contained.  As  the 
metal  progresses  along  this  scale,  the  business  becomes 
more  and  more  centralized.  There  are  thousands  of  mines 
in  the  country — if  we  are  not  particular  what  we  call 
a  mine — hundreds  of  mills,  and  scores  of  smelters,  but  the 
refineries  can  be  counted  on  the  fingers  and  toes  if  one 
counts  that  way.  Selling,  too,  is  in  the  hands  of  relatively 
few  agencies,  almost  entirely  situated  in  New  York  City. 
There  has  been  no  secrecy  about  the  various  channels 
tiirough  which  American  copper  passes,  but  no  reference 
chart  has  ever  been  prepared,  so  far  I  know,  to  give  this 
information  in  a  handy  form.  As  questions  regarding  the 
disposal  of  a  certain  company's  product  often  come  up,  the 
data  presented  on  the  reverse  side  of  this  page  should  be 
valuable. 

Under  "Name"  is  given  the  name  of  the  company  which 
owns  the  mine  or  mines,  and  it  was  the  intention  to  include 
all  of  the  more  important  producers  of  the  Western  Hemis- 
phere. In  general,  companies  producing  less  than  a  million 
pounds  per  year  were  not  considered  of  sufficient  importance 
to  list.  Doubtless  some  companies  whose  production 
normally  exceeds  this  figure  have  been  omitted,  however, 
as  information  concerning  many  Mexican  and  South 
American  companies  is  scanty.  Compilation  of  the  list  has 
been  aided  by  reference  to  Weed's  "The  Mines  Handbook." 
The  name  generally  given  is  that  of  the  controlling  interest 
rather  than  that  of  the  subsidiary  operating  company. 

The  second  column  is  intended  to  give  the  approximate 
production  in  millions  of  pounds  for  1920,  or,  if  the  property 
did  not  operate  thi'oughout  the  year,  for  the  last  full  year 
of  operation.  The  production  figure  represents  only  the 
copper  produced  from  the  company's  own  mines,  and  does 
not  include  custom  business  or  copper  produced  by  sub- 
sidiary companies  which  is  otherwise  reported.  The  figui'e 
Is  Intended  to  represent  the  amount  of  refined  copper  finally 
recovered.  This  and  the  information  given  in  succeeding 
columns  was  in  most  cases  courteously  supplied  by  the 
individual  companies. 

The  third  column,  "Mills,"  usually  implies  a  concentrator, 
although  in  some  operations,  notably  those  of  Chile,  New 
Cornelia,  and  Kennecott,  the  ore  is  wholly  or  in  part  leached, 
thereby  eliminating  concentrating  and  smelting.  Further 
particulars  as  to  smelting  and  refining  equipment  may  be 
found  in  the  Engineering  and  Mining  Journal  for  Jan.  17, 
1920,  p.  117. 

Selling  agencies  occasionally  change,  but,  so  far  as  is 
known,  the  chart  shows  the  an-angement  now  in  effect,  or 
which  was  in  effect  when  the  propei'ty  in  question  closed 
down,  if  it  be  now  closed.  In  addition  to  the  names  given, 
the  Copper  Export  Association,  New  York,  sells  the  copper 
of  many  producers  to  foreign  buyers.  A  list  of  such  pro- 
ducers is  given  on  pp.  84  to  87,  inclusive,  of  "The  Mines 
Handbook"  for  1920.  In  a  few  instances  there  is  no  regular 
selling  agency,  but  matte  or  concentrates  are  sold  In  the 
market  to  the  highest  bidder. 

By  far  the  largest  tonnage  of  copper  is  marketed  by 
Guggenheim  Bros.,  representing  the  Hayden-Stone-Jackling 
interests,  this  agency  being  the  outlet  of  about  500,000,000 
lb.  annually  at  last  year's  rate  of  production.  This  is 
largely  from  the  so-called  porphyries,  and  from  Chile,  the 
largest  producer  of  them  all.  Until  1920  all  of  this  copper 
was  sold  through  the  American  Smelting  &  Refining  Co. 
Second  conies  the  United  Metals  Selling  Co.,  representing 
the  Rockefeller-Ryan-Anaconda  group,  with  about  350,000,- 
000  lb.,  chiefly  from  Montana.  Third,  the  Phelps  Dodge 
Corporation,  whose  properties   are   in   the   Southwest,  with 


about  200,000,000  lb.  Fourth,  the  American  Metal  Co.,  which 
owns  no  copper  mines  of  importance,  but  which  is  an  active 
selling  interest,  and  is  the  outlet  for  about  150,000,000  lb. 
at  the  1920  rate.  Fifth  is  the  Calumet  &  Hecla  Co.,  the 
largest  of  the  Michigan  native  copper  producers,  with  about 
100,000,000  lb.  to  market. 

To  indicate  those  properties  now  closed  down  has  been 
found  impossible  in  view  of  the  wholesale  curtailments  and 
suspensions  made  in  the  last  few  months.  Some  of  those 
companies  which  are  known  to  have  been  closed  down  at 
the  first  of  the  year  are  indicated,  but  there  are  doubtless 
others.  So  far  as  known,  no  "dead"  companies — those 
which  do  not  expect  to  resume  operations  unless  copper  gets 
back  to  35c.. — are  included. 

Copper  is  not  sold  by  brand  to  the  extent  that  zinc,  tin 
and  lead  are.  This  applies  particularly  to  electrolytic 
copper,  which  varies  little  in  purity.  Furthermore,  the 
product  of  any  refinery  is  usually  made  from  a  mixture  of 
blister  from  various  sources  which  are  constantly  changing. 
Often  the  purest  copper  is  used  for  casting  wire  bars 
because  of  the  particularly  deleterious  effects  of  slight 
impurities  on  electrical  conductivity.  The  following  list, 
compiled  from  "Metal  Statistics,  1921"  shows  the  producer 
and  brand  of  most  of  the  copper  marketed  in  this  country. 

BR.\NDS  OF  COPPER 
Lake 

.\hmeek T.O. 

.\llouez T.O. 

Calumet  &  Hecla C.L.;   T.O.; 

C.&H.M.Co. 

Lake  Superior  Smelting  Co S.R. 

Copper  Range C.R. 

Franklin F.M.Co. 

La  Salle S.R. 

Mass Mass. 

-Michigan M.C. 

Mohawk M.M. 

Osceola T.O. 

Quincy Q.M.Co. 

Superior S.R. 

Victoria V.C. 

White  Pine S.R. 

Winona W.A. 

Wolverine W. 

Electrolytic 

-American  Smelting  &  Refining  Co P.A. 

.\merican  Smelters  Securities  Co Tacoma 

Anaconda  Copper  Co B.M. 

.Arizona  Copper  Co A. CO. 

Ba'bach  Smelting  &  Refining  Co Bb. 

Baltimore  Copper  S.  &  R.  Co.,  (A.S.  &  R.Co.) B.E.R. 

Boston  &  Montana  Co.,  (Anaconda) B.&M. 

Chile  Copper  Co C.C.C. 

Denn  .\rizona  Copper  Co A.L.S. 

East  Butte  Copper  Mining  Co Pittsmont 

Granby  Consolidated  Mining  &  Smelting  Co L.N.S. 

Lake  Superior  Smelting  Co T.O. 

Miami  Copper  Co N.E.C. 

Missouri  Cobalt  Co M.C.Co. 

Nichols  Copper  Co Triangle:  L.N.S. 

Orford  Copper  Co.  (International  Nickel) O.E.C. 

Phelps  Dodge  Corporation C.  *  Q. 

Raritan  Copper  Works  (.Anaconda) N.E.C;  .\.B.S. 

.Shattuck  .'Arizona  Copper  Co A.L.S. 

U.  S.  Metala  Refining  Co D.R.W. 

WhitePine,  Superior.  La  Salle S.R. 

Casting 

Balbach  Smelting  <St  Refining  Co N.B.C. 

Baltimore  Copper  S.  &  R.  Co B.C.W. 

Boston  &  Montana  Co.  (Anaconda) M.A. 

Chicago  Copper  Refining  Co C.C.R . 

nuquesne  Reduction  Co D.R.C. 

Nichols  Copper  Co C.N.C. 

Phelps  Dodge  Corporation P.D.Co. 

Tottenville  Copper  Co C.T.C. 

U.  S.  Metals  Refining  Co D.S. 

White  &  Bros..  Inc C.C. 

In  some  cases  the  copper  is  secondary  metal,  and  the  pro- 
ducer is  therefore  not  given  in  the  chart  on  the  next  page 
(p.  848). 
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Company  Reports 


Nevada  Consolidated  Net  Profit 
12c.  per  Share 

A  report  of  operations  of  Nevada  Consolidated  Copper  Co. 
for  1920  states  that  a  net  profit  from  all  sources  of  $235,904 
was  earned  (about  12c.  per  share,  compared  with  61c.  in 
1919).      The  following   statement   gives   operating   results: 


Operating  revenue: 
Copper  produced— 48,311,98511. 

f.o.b.  Atlantic  seaboard 
Gold  and  silver  produced 


Operating  e 


tpenses 

I  operatio 


splusdeple 


Net  loss  fr. 
Miscellaneous  i 

Dividends  on  investments — Nevada  Nc 

ernRy.  Co ., 

Interest  and  miscellaneous  i 


$9,067,025  45 
9.261.443   83 


Total  income  from  all  sources — to 

plus  account 

Surplus  from  operations; 

Balance  Dec.  31,  1919 

Net  income  and  proceeds  of  depletion . 


5  profits  ta.\,  1917 


Balance  Dec.  31,  1920. 


Metals  on  hand  and  in  transit. . . 
.Accounts  and  notes  collectible  . . 

Deferred  account,s 

Materials  and  supplies  on  hand. 
Cash 


CURRENT  .\.SSETS  AND  LI.\BILITIES 
Assets 

Dec.  31,  1920 

$7,017,301    57 

417,441    72 

96.708  37 

1,860,558  70 

553,413.14 


Dec.  31,  1919 

$8,129,985  98 

650,720  92 

95,252.00 

1,781.539.04 

1,589,173  94 


Total  current  as.sets 


$9,945,423  50       $12,246,671 


Current  accounts. . 
Treatment  charges 


metals  (not  due) . 
Total  current  liabilities 


$1,242,374  46         $1,951,996.95 


Surplus  quick  assets $8,703,049.04         $10,294,674.  9J 

Current  assets  do  not  include  stock  of  the  Nevada  North- 
ern Ry.  Co.  amounting  to  $2,000,000  par  value.  Net  cost 
of  production  was  17.28c.  per  lb.  of  copper,  compared  with 
16.14c.  for  1919.  Capitalization:  $9,997,285,  in  shares  of 
$5  par  value. 

Utah  Consolidated  Shows  Deficit 

Copper-Lead;   Utah 

A  report  of  the  Utah  Consolidated  Mining  Co.  for  the 
year  1920  states  that  3,187,492  lb.  of  copper,  9,999,350  lb. 
of  lead,  273,730  oz.  of  silver,  and  4,697  oz.  of  gold  were 
produced.  A  net  loss  of  $196,140.08  is  shown  by  the  fol- 
lowing income  account: 

expen.se 

Exploring  and  development 

Mining,  including  operatirg  aerial  tramway. 

Smelting 

Refining  and  selling 

Administration,  including  taxes 

Le^al  and  professional  charges 

Litigation  expense     

Depreciation 


Total . 


$374,569  86 
730,199.40 
475,835.65 
54,384.86 
38,692.57 
6,028.65 
49,058  79 
79, 199    10 

$1,807,968  88 


INCOME 

Sales  of  metals 

Deduct  decrease  in  value  of  metals  on  hand: 

Inventory  at  beginning  of  year $924, 178  45 

Inventory  at  end  of  year 430.348,  29 


RentaLs  and  miscellaneous  receipts 

Interest 

Dividends  on  Anaconda  Copper  Mining  Co.  stock. 


493,830   16 

$1,529,749  12 
28.492  02 
20,587  66 
33,000  00 
196,140  08 


Total $1,807,968  88 

Surplus  on  Dec.  31,  1919,  amounted  to  $1,459,295.22;  on 
Dec.  31,  1920,  to  $1,263,155.14.  Metals  on  hand  are  valued 
at  $430,348.29. 


Anaconda  Earned  $1.15  per  Share  in  1920 

A   report  of  operations  of  the  Anaconda  Copper   Mining 
Co.  for  1920  states  that  production  was  as  follows: 


Plant  Copper 

(I.b.) 
Copper  reduction..  .  .    155.339,575 

Zinc 2,173,080 

International  Sm..  .  .        9,909,763 

Miami  Smelter 165,791,986 

Int.  Ld.  Ref,(6) 


Silver  Gold 

(Oz.)  (Oz.) 

7.113,659  32.530 

2,073,349  6.151 

4,182,881  22,593 

378,090  5,380 

3,438,371  11,897 


in)  .Mso  5,255,452  lb.  of  zinc  dros.s. 
om  International  Smelting  Co. 


(ft)  Includes  23,457.4  tons  of  lead  hullit 


Consolidated    income    account    shows    a    net    income    of 
$2,691,661  derived  as  follows: 

Expense: 
Metals  in  process  and  on  hand  ot  beEinning  of  year 


Mining,  including  development 

Ore  purchases 

Reduction,  including  transportatijn  of  ore 

Refining  and  selling,  including  transportation  of  metals. 
Cost  of  manufactured  products  and  merchandise  sold. . . 
.\dministration.  Federal  taxes  and  loss  on  Government  s( 

ties  sold 

Balance  carried  down 


Sales  of  metals 

Sales  of  manufactured  products  and  mcrchandi; 

Royalties,  tools,  rentals,  etc 

Metals  in  process  and  on  hand  at  end  of  year.  . 


Amourit  charged  off  this  year  for  depreciation  and  obsole 

of  mining  plants,  smelters,  refineries,  etc 

Interest 

Balance,  net  income 


$28,705,375  4' 

17,943,878  52 

13,813,410  19 

19,248.563  22 

4,963.639  08- 

5,664,682  26 


$100,295,166   61 

$53,227,278  08 

7,716,975   88 

6,814,729  76 

32,536,182   89 

$100,295,166  61 

$4,300,349  22 
2,343,243  34 
2,691,660   62 

$9,335,253  18 
8.020,165  93 
1,315,087  25 

$9,335,253,18 


Surplus  balance  Dec.  31,  1919,  was  $89,055,552,  plus  net 
income  of  $2,691,661  and  minus  dividends  paid  amounting 
to  $6,993,750,  giving  a  surplus  Dec.  31,  1920,  of  $84,753,463. 
Capitalization,  2,331,250  shares  of  $50  par. 


Ray  Consolidated  Income  Declined 

A  report  of  operations  of  Ray  Consolidated  Copper  Co.  for 
1920  states  that  net  income,  exclusive  of  Federal  taxes, 
amounted  to  $911,675,  or  58c.  per  share,  compared  with 
$1,666,270,  or  $1.05,  for  1919.     Operating  statement  follows: 

Operating  revenue  from  metals  prodviced : 

Copperproduced— 47.062.030111  at  17  502c.    .  $8,236  782  71 

Silverproduced— 4,365, 29oz.  at  $10045   ,        .  4,384  19 

Gold  produced — 642,73  oz.  at  $20  00  12,854  62 


Operating  expenses: 

Mining  and  milling 

Treatment,  refining  and  freight 

Selling  commission 

Mine  development  extinguishme 


Net  income  from  operation  plus  depletit 


$5,129,950  01 

2,153,745  24 

57,277  i: 

256.594  50 


7.597,566   87 
$656,454,65 


Balance  to  surplus  account ... 
Surplus  from  operations: 

Balance— Dec.  31,  1919 

.\'et  income  and  proceeds  of  depleti. 


Bala 


$15,841,407  51 

1,577.179  00 
$14,264  228,51 


.  31,  1920 

Total  current  assets  on  Dec.  31,  1920,  were  $9,152,742, 
a  decrease  of  $1,555,457  during  the  year.  Current  liabili- 
ties were  $8,166,276,  a  decrease  of  $739,945.  Net  cost  of 
production  was  15.565c.  per  lb.,  compared  with  14.94c.  in 
1919,  which  includes  all  credits.  Capitalization,  $15,771,- 
790  (par  $10).  Surplus  on  Deo.  31,  1920,  was  $14,271,384. 
compared  with  $14,932,937  for  the  previous  year. 


850 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  20 


Mining  Stocks 

Week  Ended  May  7,  1921 


Stock 


Eich.  High    I 

COPPER 


253 


Adventure Boston 

Ahmeek Boston  55i 

AUska-Br.  Col N.  Y.  Curb  J 

AUouez Boston  23 

Anaconda New  York  42| 

Arcadian  Consol....  Boston  2i 

Ariz.  Com'l Boston  95 

Big  Ledge N.  Y.  Curb  A 

Bingham  Mines Boston  .... 

Calumet  &  .Arizona..  Boston  525 

Calumet  &  Hecla... .  Boston  257 

Canada  Copper N.  Y.  Curb  .... 

Centennial Boston  1 0 

CeiTO  de  Pasco New  York  30} 

Chile  Copper New  York  121 

Chino New  York  25! 

Columbus  Reiall . . . .  Salt  Lake  *29 

Con.  Arizona N.  Y.  Curb  .... 

Con.  Copper  M X.  Y.  Curb 

Copper  Range Boston  36J 

Crystal  Copper  (new)  Boston  Curb  *35 

Davis-Daly Boston  7 

East  Butte Boston  9J 

Fii  8t  National Boston  Curb  *85 

Franklin Boston  .... 

Gadsden  Copper N.  Y'.  Curb         

Granby  Consol New  York  23i 

Greene-Cananea New  York  25i 

Hancock Boston  3 

Howe  Sound N.  Y.  Curb  

Inspiration  Consol.. .  New  York  37J 

Iron  Cap Boston  Curb  61 

Ule  Royale Boston  22i 

Kennecott New  York  22J 

Keweenaw Boston  .... 

Lake  Copper Boston  2) 

La  Salle Boston  .... 

Magma  Chief N.  Y.  Curb         

Mapna  Copper N.  Y.  Curb  22} 

Majestic Boston  Curb  .... 

Mason  Valley Boston  ,,.. 

Mass  Con^oIldated . .  Boston  2i 

Mayflower-<Jld  Col  .  Boston  4j 

Miami  Copper New  York  23} 

Miobican Boston  31 

Mohawk Boston  55 

Mother  Lode  (new)..  N.  Y.  Curb  5i 

Nevada  Consol New  York  12} 

New  Baltic Boston  Curb  .... 

New  Cornelia Boston  16} 

Niion  Nevada N.  Y.  Curb         

North  Butte Boston  ll| 

North  I>ake Boston  .... 

Ohio  Copper N.  Y.  Curb         

Old  Domiiiion Boston  22 J 

OkcoIe Boston  32 

PbelpcD'Hlge Open  Mar.  tl60 

Quincy Boston  43 

Ray  Consomiated. . .  New  York  14] 

Ray  Hercules Boston  Curb       

St.  Mary's  Min.  Ld..  Boston  40 

8«oeca  Copper Iiosiori  17i 

Rhannoo Bo-'ton  I 

Hbaltuck  Ariiona...  New  'iorli  61 

Boulh  Lake BosU,i.  

Superior  Copper ho»it}i,  41 

Superior  &  BontOQ...  Dostoti  1] 

T«on  C.AC.  eft...  NewVo.k  lOJ 

Toulumna Booton  •69 

Oollad  Verde  Ei. . . .  Boston  r,„h  28) 

UUh  CoTiml Ho.ton  4) 

L'Uh  Copper New  Vorli  56 

I'UhM    At BwtoT.  II 

Vlotorb Boston  •00 

Winona Boston  ^60 

WfllTirin* Boston  1 2 

NICKEL-fXJI'PF.R 

Intsrnat   Nlokcl N aw  York  17         16 

Internst   Niekal.  pf..  New  York  85 

LEAD 

National  I  -xl  . 

NaUonal  I."./!.  pM. 
Ht.  Jowpb  Les'l  . . 
HtmrartMifiir.i 


Am.  SC.  L.  &H NawYork 


21! 

A\ 

5V 
*l 
III 

isj 
ioi 


301 

tl40 

40 

131 


161 


II 

91 

•44 

26J 

'I 

*40 

•45 

III 


84i 


52i  Sept. '20,  Q      $0.50 

5  

22  Mar.  '19  1 .  00 
42  Nov.  '20,  Q         1 .  00 

2!  

9 J  Oct.  '18,  .50 

A  

9i  Sept. '19,  Q  .25 

52  Mar. '21.  Q  .50 

253  June '20,  Q         5.00 

»I3  

10  Dec. '18,  SA       1.00 

30  Mar  '21,  Q  .50 

12  

25  j  Sept.  "20,  Q  .37i 

♦29  

A  Dec.  '18,  Q  .05 

IJ  

35?  Sept.  '20,  Q  .50 

*29  

6 J  Mar. '20,  Q  .25 

9f  Dee.  '19,  A  .50 

•85  Feb. '19,  SA         .15 

2i  

♦25  

23  May  '19,  Q         1.25 
25  Nov.  '20,  Q  .  50 

3  

2}  Jan.  '21,  Q  .05 

36}  Oct.  '20,  Q  I   00 

61  Sept.  '20,  K  .25 

22S  Sept.  '19,  SA        .50 

21}  Dec. '20,  Q  .50 

1}      

2i     

2}     

•21        

22  Jan. '19,  Q             .50 
•9        

21  Nov.''l'7,Q  "    "l66' 

41      

23  j  Feb.  '21,  Q  .50 

53  Nov.'2d,Q'        ilbo' 

51      

121  Sept.  '20,  Q  .25 

16  Aug. '20,  K .25' 

•5       

101  Oct. '18,  Q  .25 

A   

21  Dec. '18,  Q         1.00 

31  June '20,  Q  .50 
....  Apr.  '21,  Q          1.00 

42  Mar. '20,  Q         1.00 

141  Dec.  '20,  Q  .25 

•35  

38)  June '20,  K        2.00 

I7J  

I  Nov. '17,  Q  .25 
61  Jan. '20,  Q  .25 

II  

4  Apr. '17,  1.00 

U  

91  May  '18,  I  1.00 

•57  May '13,  .10 

271  Feb. '21,  Q  .50 

4|  Hept. '18,  .25 

54}  Mar.  '21,  Q        1.00 

11  Deo.  '17,  .30 

•55  

•60  

Ill  


161   Mar.  '19, 
85     Mny'2l,C} 


Am.  7..  L.  AH.  pM 
Hiitts  <■  A  7,. 
Hutu  A  .Hnpart'.i 
r'allahan  7,n-iM 
.New  Jerxry  Zn.. 

Hum  I— 

Ysllww  I'll..    ... 


York 
N*w  York 
New  York 
N«»  York 
N.  y.furh 
N.  Y  'url, 
Ixx  A 


127 


Im 


'.       J. II, r  -18. 

!■•     f-pl  '20, 

1     llro    '20,0 

M.y  '21,  Q 
July  '16. 
rpl   '20, Q 


HA,  Bcn.iannually 


per  share,    t  Bid  or  askad       t  QuoUtlon*  inMna.      Q,  U<iar 
BM,  lll-mfmlhly,  K,lrrt«ular    I.  InlUal    X.  Innludas  ■ 


Alaska  Gold 

Alaska  Juneau 

Carson  Hill 

Cresson  Consol.  G.. . 
Extension .... 


I  Mil 


Golden  Cycle 

Goldfield  Consol 

Hollinger  Consol. .  . . 
Homestake  Mining.. 

Kirkland  Lake 

Lake  Shore 

Mclntyre-Porcupine 
Porcupine  Crown.. . . 

Portland 

Reorgan.  Booth 

Silver  Pick 

Teck  Hughes 

Tom  Reed 

United  Eastern 

Vindicator  Consol. . . 
West  Dome  Consol.. 
White  Caps  Mining.. 
Yukon  Gold 


Arizona  Silver. 

Batopilas  Mining.. . . 

Beaver  Consol 

Coniagas 

Crown  Reserve 

Kerr  Lake 

La  Rose 

McKinley-Dar.-Sav. . 
Mining  Corp.  Can.. . 

Nipissing 

Ontario  Silver 

Ophir  Silver 

Peterson  Lake 

Temiskaming 

Trethewey 


New  York 
New  York 
N.  Y.  Curb. 
N.  Y.  Curb 
Toronto 
New  York 
Colo.  Sprgs. 
N.  Y.  C5urb 
Toronto 
New  York 
Toronto 
Toronto 
Toronto 
Toronto 
Colo.  Sprgs. 
N.  Y.  Curb 
N.  Y.  Curb 
Toronto 
Los  Angeles 
N.  Y.  Curb 
Colo.  Sprgs. 
Toronto 
N.  Y.  Curb 
B:  stun  Curb 


Boston  Curb 

New  York 

Toronto 

Toronto 

Toronto 

Boston 

Toronto 

Toronto 

Toronto 

N.  Y.  Curb 

New  York 

N.  Y.  Curb 

Toronto 

Toronto 

Toronto 


High 
GOLD 

h 

15} 

li 


•34; 

I    80 
•I2S 

3i 


»501 
I  29 
1.99 


•16} 

0.83 

2} 


*17 

3 

*34i 

1.75 

*l2i 

31 

*I7 


U     

I4i     

11     June '20,  Q     $0.10 

*60i      

ISJ    Apr. '21,  Q  .25 

*74     Deo. '20,  Q  .02 

*8     Dec.  '19,  .05 

7  25     Feb.  '21.  M  .05 

57     Sept. '19,  .50 


♦50} 

1  34     Jan. '21,  K 

2  03     Jan. '21.  K 
♦27i  July  '17, 
♦63     Oct.  '20,  Q 

♦4     May '19, 

•5}      

♦16}      

0.83       Dec. '19, 
2H  Apr. '21,0 
♦33       Jan. '20 Q 
•7}     


1} 

•6} 

♦20 


*70     June '18, 


'*I9     Apr. '20,  M 

i  Dec.  '07,  I 
•34i  May  '20.  K 
75  Mav'2I.Q 
•12}   Jan.  '17, 

3;  A^>r.  -21.  Q 
•23  Apr. '18. 
•17  Oct. '20.  Q 
Sept.  '20.  Q 
.\pr.  '21,  Q 
Jan.  '19,  Q 
Jan.  '12. 


1.00 


•61   Ja 


'17. 


•20     Jan.  '20.  K 


Atlanta 

Barnes-King 

Boston  &  Montana.. 

Cashboy 

El  Salvador 

Jim  Butler 

Jumbo  Extension.. . . 

Louisiana  Con 

MacNamara  \l.&  M. 
N.  Y.  Hond.  Rosar.. 
Tonopah-Belniont. . . 

Tonopah-Divide 

Tonopah-Extsnsion.. 

Tonopah  Mining 

West  End  Consol.... 


Caledonia 

Cardiff  M.  A  M 

Chief  Consolidated . . 

Consol.  M.  A  S 

Dniv  Mining 

Dalv-West 

Eagle  A  Blue  Bell. . . 

lOiectrio  Point 

Federal  M.  A  S 

Federal  M.  A  8..  pfd. 

Florence  Silver 

Grand  Central 

Hccia  Mining 

Iron  Blossom 

Judge  M.  AS 

Marsh  Mines 

I'rinco  Consol 

Unniblor-Cnriboo.... 

Hex  Consol 

.South  lleria 

Standard  Hilvor-Ld   . 
Tamaraok-Ciister — 

Tlntio  Standard 

Utah  Apex 

Wllbert  Mining 


NY. 

Butte 
N  Y 
N.  Y. 
N.  Y. 
N.  Y. 
.M.Y. 
N.  Y. 
N.  Y. 
Open 
N.  Y. 
N.  Y. 
N.  Y. 
N.  Y. 
NY. 


GOLD  AND  SILVER 

Curb  •I 


Curb 
Curb 
Curb 
Curb 
Curb 
Curb 
Curb 
Mar. 
Curb 
Curb 
Curb 
Curb 
Curb 


1.10     Aug. '20,  Q 


t9 
U 
1} 
I  A 
I  A 
I  A 


May '10. 
Jan. '21,  Q 
Apr.  '21,  Q 


SILVER-LE/ 

N.Y.Curb  *I2 

Salt  Lake 

Boston  Curb  21 


M.. 


17 


Salt  Lake 
Boston 
Boston  Curb 
Spokane  ♦71 


li  Apr. '21,  Q 
I  A  Apr. '2I.SA 
1}     Deo. '19.  SA 


M2  Jan. '21.  M 

.15  Dec. '20, 

2}  Mav'2l,Q 

15  Oct. '20,  Q 

50  July  '20.  q 

2i  Deo. '20,  Q 
'21.  K 


New  York 
New  York 
Spokane 


Apr.  '21. 
.May  '20, 


26 


'09. 


Salt  Lake 

N.  Y.  Curb  41 

N.  Y.  Curb 

Salt  Lake 

N.  Y.  Cuib         •ll 

N.  Y.  Curb  i 

.Spokane  "> 

N.Y.Curb  •M 

.Salt  Lake 

N.  Y.  Curb  ,■ 

Spokane  1.75 

Salt  Lake  2.62} 

Boston  2j 

N.Y.Curb  •4} 


251     Mivr.'2I.Q 

•16       Apr. '19. 

•07)     June '20. K 

<,       4A  Mnr. '2I.Q 

♦15       Apr. '20.  Q 

3.00      Sept. '20,  Q 


•5 


♦10)     *\2 
...       ♦65 

A       A 
1.70     1.70 
2  45     2.50 
2A       2ft 


Sept. '19.  K 
Oct.  '17. 
Jan.  '21,  K 
Juno  '20.  (j 
Nov.  '20.  K 
Nov. '17. 


OUICKSILVEK 


New  Idria llo.lo 


Vanadium  Corp New  York 


VANAOItlM 

401       35} 


A.SHR.S'I'OS 
Montreal  61  58 

Montreal  82         80} 


Amer   Mm.  A  Usf.. 
Amrr   Hni   A  Ket.  p(. 

Am   Sm   pt   A 

II.  H.  Hni    l(.  A  M     . 
II  MMn.  11  A  .M.  p(... 


MININC.  KMRLTINC.   AM)  RKPINING 


New  York 
New  York 
New  York 
New  York 
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New  Uehling  CO,  Recorder 
Aids  Fuel  Saving 

The  soaring  price  of  fuel  is  causing 
plant  owners  and  operators  to  use  the 
available  means  for  reducing  fuel 
waste,  notably  CO,  recorders,  to  a 
greater  extent  than  ever  before. 

The  greatest  single  waste  of  fuel  is 
heat  discharged  up  the  chimney,  which 
represents  over  35  per  cent  of  the  fuel 
in  the  average  boiler  plant.  Con- 
tinuous CO,  determinations  en- 
able firemen  and  engineers  to 
co-operate  in  burning  fuel  with 
the  most  efficient  proportion  of 
air.  They  also  show  up  other 
causes  of  boiler  inefficiency,  so 
that  wasteful  practices  may  be 
"nipped  in  the  bud." 

The  Uehling  Instrument  Co., 
71  Broadway,  New  York,  has 
introduced  a  new  model  CO2  re- 
cording equipment,  known  as 
style  U,  which  embodies  im- 
portant improvements  over  the 
superseded  model.  Chief  among 
its  advantages  are  quick  action, 
accessibility  and  simplicity,  and 
the  combination  in  one  machine 
of  determinations  simultane- 
ously from  any  number  of  boil- 
ers up  to  six. 

A  single  unit  Uehling  CO2 
equipment  for  one  boiler  con- 
sists of  three  principal  parts, 
namely:  the  meter  proper,  the 
I'ecorder,  and  the  auxiliary 
boiler  front  indicator.  The 
meter  is  placed  wherever  most 
convenient.  Its  function  is  to 
actuate  the  boiler  front  indi- 
cator and  recorder  in  the  en- 
gineer's office. 

The  CO2  meter  consists  essen- 
tially of  a  cylindrical  regulator 
on  which  is  mounted  the  analyz- 
ing mechanism.  This  regulator 
maintains  constant  the  suction 
created  by  the  aspirator,  there- 
by eliminating  all  changes  in 
tension  except  those  caused  by 
absorption  within  the  absorbent 
carton  chamber  which  takes  up 
the  CO2.  The  latter's  changes 
in  tension  are  given  by  the 
indicator  and  recorder. 

The  recorder  operates  on  the 
hydrostatic  principle,  by  which 
all  springs,  levers  and  joint  movements 
are  avoided.  It  makes  a  continuous, 
(not  intermittent)  record  of  the  per 
cent  CO,,  furnishing  an  autographic 
history  of  the  operation  of  each  boiler 
for  every  second  of  the  day,  showing 
when  fires  receive  attention;  when  and 
how  often  furnace  doors  are  opened; 
fires  cleaned;  dampers  regulated;  and 
giving  the  fireman  a  square  deal. 

The  boiler  front  indicator  guides  the 
fireman  in  supplying  just  the  right 
amount  of  air  to  burn  the  fuel  with  the 
least  loss  of  heat  up  the  chimney. 


Largest  Welded  Tank  Completed 
at  Birmingham,  Ala. 

What  is  believed  to  be  the  largest 
welded  tank  ever  built  was  recently 
completed  by  the  Welded  Products  Co. 
at  Birmingham,  Ala.,  for  the  Liquid 
Carbonic  Co.  The  tank  is  22  ft.  in  diam- 
eter and  stands  30  ft.  high.  It  was 
made  of  J-in.  steel  plates,  joined  at  the 
seams  by  oxy-acetylene  welding.  The 
tank  has  satisfactorily  withstood  the 
required  tests  and  has  been  found  to  be 
gas-tight  in  all  of  the  welded  seams 
under  excess  pressures. 

The  Welded  Products  Co.  uses  oxy- 
acetylene  with  remarkable  success  in 
tank   construction,    and    has    for    some 


system  of  shop  piping.  The  company 
is  now  estimating  on  the  gas  holders 
fcr  the  new  plant  of  the  Linde  Air 
Products  Co.  at  New  Orleans,  and  if 
awarded  this  contract  there  will  soon 
be  a  new  "largest  welded  tank"  to  take 
its  rank  in  the  welding  field  and,  inci- 
dentally, to  open  up  an  entirely  new 
cutlook   for  the   industry. 


I>.\KGEST  WELDED  TANK   BUILT  BY  WELDED 
PRODUCTS  CO. 


time  specialized  in  this  field  of  welding, 
having  built  many  large  tanks  for  gaso- 
line storage  and  other  uses  in  the 
South.  The  welded  construction  has 
been  proved  thoroughly  satisfactory 
and  much  cheaper  than  riveted  tanks 
of  the  same  capacity.  The  welded 
tank  has  a  distinct  advantage  also  in 
the  fact  that  it  is  not  so  susceptible 
to  rust  as  the  riveted  tank.  The  com- 
pany has  a  well-equipped  welding  plant 
ard  uses  the  latest  improved  Oxweld 
apparatus  throughout.  Linde  oxygen  is 
supplied    to    the    blowpipes    through    a 


New  Diesel-Driven  Ore  Boat  Runs 

Eleven  Knots  on  Nine 

Tons  of  Oil  Daily 

An  unusual  type  of  vessel  with 
internal-combustion  engines  has  just 
been  launched  at  Gothenburg,  Sweden, 

^     for    the    Grangesburg    Ore    Co., 

'  according  to  a  writer  in  The 
Times  Engineermg  Supplement, 
London,  April,  1921.  The  new 
vessel  has  been  specially  de- 
signed for  the  transport  of  ore, 
and  the  decision  to  adopt  Diesel 
motors  for  propulsion  was  made 
only  after  careful  investiga- 
tions. Owing  to  the  shorter 
engine  room  and  the  absence  of 
cross  bunkers,  the  distribution 
of  cargo  is  better  than  in  a 
steamer,  and  the  separate  ore 
heaps  may  be  made  much 
lighter,  thus  diminishing  the 
stresses  on  the  hull.  The  vessel 
is  385  ft.  long  between  perpen- 
diculars and  is  capable  of  carry- 
ing 8,000  tons.  Two  Diesel 
engines  of  1,300  indicated  horse- 
power will  give  a  speed  of  eleven 
knots,  and  the  total  fuel  con- 
sumption will  be  about  nine  and 
one-half  tons  per  day.  The  oil 
bunker  capacity  is  about  500 
tons. 

The  engine  room  is  placed 
amidships,  allowing  three  large 
cargo  holds  forward,  and  three 
aft,  all  served  by  electrically 
operated  winches.  Five  ships 
of  the  same  size  and  type 
are  being  constructed  in  Gothen- 
burg by  the  Gothenburg  Ship- 
building Co.,  and  a  contract  has 
been  made  for  eleven  similar 
vessels.  It  has  not  yet  been 
decided  whether  steam  or 
internal-combustion  machinery 
shall  be  installed  in  these  latter 
craft,  but  in  all  probability  they 
will  be  equipped  with  oil 
engines. 

Although  these  boats  are  far 
smaller  than  the  great  American 
ore  carriers,  they  may  comprise 
some  instructive  and  utilitarian 
innovations    worthy    of    careful    study. 


Shale  Treatment  Plant 
for  Nova  Scotia 

The  Nova  Scotia  Oil  Shale  Fields, 
Inc.,  Harold  C.  E.  Spence,  president,  has 
closed  a  contract  with  the  Carboniza- 
tion Co.,  Ltd.,  of  Pittsburgh  and  New 
York,  for  the  Arthur  L.  Poarse  process 
for  treating  oil  shale.  The  company 
will  begin  the  erection  of  a  plant  near 
New  Glasgow,  N.  S.,  at  once  and  may 
be  at  work  by  Christmas. 
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Progress  in  Applying  Electricity 
to  Mining  Illustrated  by  Recent 
Engineering  Accomplish- 
ments of  the  Westing- 
house  Company 
The  most  notable  engineering  achieve- 
ments of  the  Westinghouse  Electric  & 
Manufacturing    Co.    for   the   past   year 
have  probably  been  those  in  connection 
with   business   obtained   from    many   of 
the  most  important  customers,  because 
of  the  great  business  activity  through 
which  we  have  passed.     In  the  mining 
industry  attention  should  be  called  to  a 
1,700-hp.  25-cycle  motor  driving  a  tur- 
bine type  blower  supplied  to  the  Inspi- 
ration Consolidated  Copper  Co. 

A  large  number  of  unique  motors  for 
vibrating  screens,  capable  of  broad  ap- 
plication in  the  mining  and  allied  in- 
dustries, were  put  out.  Through  close 
co-operation  with  the  engineers  of  the 
Utah  Copper  Co.  this  special  motor  has 
been  developed  for  the  Mitchell  vibrat- 
ing screen,  which  promises  to  revolu- 
tionize the  principle  of  handling  ma- 
terials wherever  classification  by  vol- 
ume is  done. 

A  new  and  novel  idea  in  the  drilling 
of  oil  wells  with  electric  motors,  per- 
fected during  1920,  consists  of  two 
standard  two-speed  pumping  motors 
driving  the  same  countershaft  and  per- 
forming more  successfully  the  opera- 
tions incident  to  drilling.  This  arrange- 
ment promises  to  entirely  revolutionize 
accepted  drilling  methods. 

The  electro-chemical  and  electro- 
metallurgical  field  is  always  subject  to 
new  developments  owing  to  the  im- 
proved method  of  applying  electricity 
in  many  of  the  branches  of  this  art,  and 
the  last  year  was  no  exception.  A  new 
furnace  regulator  promises  to  give  bet- 
ter results  than  any  regulator  yet  man- 
ufactured. Ten  of  these  regulators  arc 
now  in  successful  commercial  servic  ■ 
Another  regulator,  known  as  the  step 
induction  type,  has  been  developed  to 
take  the  place  of  the  old  type  induction 
regulator.  Some  30  regulators  of  this 
type  are  now  in  commercial  use  for 
controlling  graphite,  carborundum,  zinc 
and  similar  furnaces. 

The  largest  and  most  spectacular  in- 
stallation of  Cottrell  precipitating  ap- 
paratus during  1920  was  .supplied  by 
the  W<'stinghoUHe  company  to  the 
United  Verde  Copper  Co.  at  Jerome, 
Ariz.  I 

The  past  year  has  Been  a  further  de- 
velopment of  the  largCHt  installation 
of  electric  Hhovcls  in  the  world.  This  is 
at  the  mincH  of  the  Chile  Kxploralion 
Co.,  Chile.  The  cnormouH  c|uantities  of 
low-Kr;ide  ore  must  be  mined  at  low 
unit  co»l.  Steam  ghovelK,  which  usually 
cost  considiTably  more  to  opernte  than 
electric  «hovfln,  were  formi-rly  uned  for 
this  work.  In  IhJK  particular  rum-  the 
cost  of  operation  nf  the  steam  shovels 
was  even  hiKhcr  than  usual,  due  to  the 
fact  that  coal  and  water  had  to  be 
hauled  lonif  distanreH  from  the  com- 
pany's property  lit  the  sea  roast  to  the 
mountain.  Five  large  electric  Bucyrus 
shovels  driven  by  Westinghouse  alter- 
niiling-curri'nt  motom  wer<'  Installed  In 


the  latter  part  of  1917,  the  power  being 
transmitted  at  a  high  voltage,  which  is 
reduced  to  500  volts  by  step-down 
transformers  located  on  the  rear  of  the 
shovels.  The  operation  of  these  shovels 
was  so  successful  and  the  reduction  in 
cost  so  great  that  five  more  were 
placed  in  operation  at  these  mines  dur- 
ing 1920.  The  hoist  motion  on  the 
shovel  is  driven  by  a  250  hp.  motor  and 
the  swing  and  thrust  motions  each  by  a 
75  hp.  motor. 


New  Clamps  Simplify  Mine 
Trolley  Set-Up 

Two  new  trolley  clamps  are  being 
manufactured  by  The  Ohio  Brass  Co., 
Mansfield,  Ohio. 

0-B  Wedge  Clamp  shown  in  Fig.  1, 


FIG.    1.      O.-B.  WEDGE  CLAMP 

which  is  of  a  type  especially  popular  in 
certain  fields,  embodies  some  new  ideas. 
It  aligns  with  the  wire  without  set- 
ting up  strain  in  the  hanger  insulation. 
After  the  clamp  has  been  screwed  on 
the  hanger  and  before  the  wedge  is 
driven  in,  the  jaws  rotate  enough  to 
come  into  line  with  the  trolley.   Then,  a 
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FKi.    2.      O.-H.   rRKMIEll   CI.A.MI' 

few  blows  with  a  hammer  on  the  wedge 
tightens  the  clamp  on  the  wire  and  on 
the  hanger. 

Another  worth-while  feature  is  the 
even  distribution  of  pressure  along  the 
whole  length  of  the  jaws. 

0-B  Premier  clamp  (s<'e  Fig.  2)  is 
interesting  principally  because  of  its 
simplicity.  Two  jaws,  the  boss  and  the 
jam  nut  are  the  only  parts.  Hence 
these  few  pieces  have  been  made  very 
heavy  and  strong  without  raising  the 
cost  of  the  clamp  out  of  the  low  price 
class. 


One  of  the  many  oil  companies  that 
have  adopted  "Caterpillar"  TracU)r 
power  for  the  transportation  of  oil  liehl 
supplies  and  e(|uipmenl  is  the  Cooper- 
Hi-nderson  Oil  ("o..  Consolidated,  of 
Hnckenrirlge,  Texas.  The  employees  of 
Ihi-  company  affectionately  refer  to  the 
tractor  as  the  "Old  Cat,"  and  it  has 
well  earned  their  regard. 


Mills — The  Mine  and  Smelter  Supply 
Co.  has  recently  issued  two  pamphlets 
which  should  be  in  the  files  of  every 
millman  and  metallurgist.  One  (Cata- 
log 62)  is  devoted  to  the  Marcy  ball 
mill,  a  thoroughly  tested  and  widely  in- 
stalled machine.  It  gives  information 
about  all  of  the  Marcy  features,  to- 
gether with  dimensions  and  data  on  the 
various  sizes  manufactured.  It  is  much 
more  complete  than  the  old  catalog. 
The  other  brochure  is  devoted  to  photo- 
graphs of  the  new  Marcy  roller  mill, 
an  improved  type  of  rod  mill.  Views 
of  the  original  experimental  unit  at 
Anaconda  are  given  and  also  pictures 
of  the  more  up-to-date  mills  which  have 
been  designed  for  the  Phelps  Dodge 
properties. 

Belt  Conveyors.  —  The  Stephens- 
Adams  Manufacturing  Co.,  Aurora, 
111.,  announces  the  publication  of  a  new 
catalog.  No.  26,  dealing  with  S-A  belt 
conveyors.  The  publication,  which 
comprises  more  than  a  hundred  pages, 
contains  useful  engineering  and  me- 
chanical information  relating  to  belt- 
conveyor  practice,  including  tabular 
and  graphic  data.  Concise  descriptions 
of  equipment,  with  illustrations,  com- 
plete the  publication,  which  will  be  sent 
on  request. 

Dust  Collectors. — The  Dust  Recover- 
ing &  Conveying  Co.,  Cleveland,  Ohio^ 
recently  distributed  its  bulletin  No.  12, 
illustrating  "The  development  of  dust- 
collecting  equipment,"  which  has  cul- 
minated in  the  "Dracco  Perfecto"  type, 
which  has  the  filters  between  the  dust 
source  and  the  draft-creating  fan.  The 
result  is  immunity  from  dust  explosions 
due  to  filter,  and  longer  life  for  the 
fan. 

Wilfley  Tables— The  Mine  &  Smelter 
Supply  Co.  has  issued  an  attractive  and 
convincing  book  describing  Wilfley  con- 
centrating tables.  The  Wilfley  table 
has  been  used  for  twenty-five  years, 
and  it  has  become  so  generally  known 
throughout  the  world  that  the  word 
"Wilfley"  has  almost  assumed  the 
status  of  "kodak"  and  "victrola"  and 
is  used  as  a  generic  term  without  re- 
gard to  the  manufacturer.  A  perusal 
of  this  book  will  show  (although  most 
of  those  who  see  it  will  already  know 
the  fact)  that  the  manufacturers  have 
not  been  willing  to  sit  back  and  let 
well  enough  alone,  but  have  made 
numerous  improvenu'iits  in  design  to 
keep  the  talib'  :iliiea  ;t  of  the  times. 
Many  different  iilll<'  systems  have  been 
devised  for  ililliiiiit  kinds  of  work,  for 
example,  and  tlii'  buyer  of  a  Wilfley 
Uible  is  by  no  means  confined  to  the 
stjindard  syslem  as  conimonly  seen.  A 
(hart  giving  (he  rchilive  .specific  gravi- 
ties of  ciimnuiii  iiiiiienils  and  metals  in 
a  handy  form  mlds  to  the  reference 
value  of  the  buok.  Ask  for  Bulletin  No. 
I'fi   when   wriinu' 
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A  French-English-American  Petroleum  Treaty 

THREE  GREAT  NATIONS  are  actively  concerned 
over  their  future  supplies  of  that  most  critical  and 
most  unreplaceable  of  all  sources  of  power,  and  prosper- 
ity— petroleum.  They  are  the  United  States,  England, 
and  France.  From  a  question  of  prime  national  impor- 
tance, the  petroleum  problem  in  each  of  these  countries 
has  developed  into  a  matter  of  international  impoi-t, 
and  has  been  the  subject  for  diplomatic  negotiations 
of  the  first  degree  of  political  magnitude.  First  it  was 
between  England  and  France,  during  that  trying  hiatus 
when  our  own  Government  had  practically  ceased  to 
function,  after  the  failure  of  the  League  and  Peace 
Treaty  in  the  Senate.  Later,  toward  the  end  of  the 
last  Administration  and  continuing  with  increasing 
vigor  into  the  present  Administration,  the  Government 
of  the  United  States,  through  the  State  Department, 
has  also  been  negotiating  with  England,  looking  toward 
a  solution  of  the  great  problem. 

We  have  no  hesitation  in  calling  this  petroleum  ques- 
tion the  most  basic,  most  vital,  the  most  significant  and 
far  reaching  of  all  the  many  problems  which  the  United 
States  is  called  upon  to  consider.  Here  is  a  type  or  test 
case,  which,  if  handled  wisely,  will  be  celebrated  in 
future  history  as  being  as  powerfully  activating  on  all 
time  as  was  the  signing  of  the  compact  in  the  cabin 
of  the  Mayflower  by  the  little  band  of  obscure  adven- 
turers, or  the  agreement  between  the  nobles  and  King 
John  as  laid  down  in  Magna  Charta.  Befoi-e  the  deep 
import  of  this  opportunity,  all  other  more  transitory, 
even  if  more  noisy,  problems  take  second  rank. 

The  fundamental  fact  is  that  the  easily  and  cheaply 
accessible  petroleum  resources  of  the  earth  are  very 
limited,  and  within  a  historically  short  period  the  age 
of  petroleum  will  become  a  matter  of  history.  But 
during  this  age,  in  which  we  now  live,  the  possession 
of  adequate  petroleum  supplies  is  the  master  key  to 
growth,  prosperity,  and  commercial  power.  Airplane, 
automobile,  truck,  tractor,  tank,  submarine,  oil-burning 
navies,  oil-burning  merchant  marine — these  and  many 
other  key  devices  depend  upon  an  adequate  petroleum 
suppl.y. 

The  second  truth  is  that  while  Nature  has  distributed 
her  mineral  supplies  without  regard  for  future  popula- 
tion and  civilization,  the  destiny  of  mankind  has  become 
centered  in  the  hands  of  a  few  great  peoples  occupying 
only  a  part  of  this  petroleum-bearing  earth;  and  that 
it  is  these  peoples  who  use  and  have  most  vital  need  of 
those  supplies  which  lie  in  waste  or  undercivilized  places. 
England,  with  no  petroleum  at  home,  must  go  abroad, 
and  secure  her  future  supplies  wherever  she  can  dicker 
or  deal  for  them.  France  must  do  likewise.  The  United 
States,  rich  in  petroleum,  has  been  prodigally  producing 
and  using  it,  and  turning  it  over  freehandedly  to  the 
world.     A  true  "Coal-oil  Johnny"  of  extravagance,  she 


now  perceives  the  plain  handwriting  on  the  wall — plain 
not  only  to  geologists  but  to  the  student  of  simple 
statistics,  or  the  observer  of  statistical  curves — that  her 
resources  are  shrinking  with  disconcerting  rapidity.  She 
too  realizes  that  she  must  soon  adventure  abroad,  like 
her  great  allies,  England  and  France. 

These  three  countries  possess  ties  of  sympathy  and 
common  purpose  whose  disturbance  would  mean  a  turn- 
ing backward  of  the  progress  of  civilization  and  disaster 
to  the  human  race.  Among  them  there  exist  political 
treaties,  the  only  kind  which  was  realized  as  necessary 
in  the  past  twilight  of  our  intelligence.  Commercial 
treaties  and  agreements,  as  to  the  buying  and  selling  of 
things,  have  lately  become  recognized  as  of  more  basic 
importance,  although  not  sufficiently  conceded  to  be  so. 
But  the  ultimate  basis  for  common  understanding,  maxi- 
mum mutual  advantage,  and  world  comity  lies  in  agree- 
ments on  a  basis  of  fact  as  to  the  fair  distribution  of 
those  exhaustible  and  naturally  localized  mineral  supplies 
among  those  people  who  need  them  most,  and  who  are 
fighting  the  fight  of  the  advancement  of  civilization. 
And  of  these  mineral  supplies  the  most  critical  and 
important  is  petroleum.  Therefore  it  is  that  a  care- 
fully worked-out  petroleum  treaty,  a  petroleum  entente, 
if  you  will,  based,  we  repeat,  on  facts,  and,  therefore, 
drawn  up  not  exclusively  by  diplomats  but  by  men  of 
business  and  fairness,  with  the  full  scientific  knowledge 
of  the  occurrence  and  distribution  of  petroleum  so  lately 
attained — such  a  petroleum  agreement  entered  into  by 
England,  France,  and  the  United  States  would  insure 
the  world's  peace  and  unity  more  than  would  the  League 
of  Nations,  the  International  Court  of  Justice,  Mr.  Wells' 
World  State,  or  all  the  longings  of  the  socialists  and 
pacifists,  communists,  and  the  rest  of  the  impractical 
dreamers. 

We  hail  the  dawm  of  a  new  era,  when  fact  and  science 
shall  be  the  basis  for  national  laws  and  international 
agreements,  instead  of  the  past  ignorant  makeshifts  of 
uninformed  politicians  and  so-called  diplomats,  and  tugs- 
of-war  between  interested  but  stupid  parties.  Such  an 
era  may  well  be  ushered  in  by  honest  conferences  of 
the  three  great  friendly  countries  on  the  key  problem 
of  the  allocation  of  petroleum  supplies,  not  only  for 
themselves,  but,  with  a  joint  stewardship  of  the  petro- 
leum treasure  houses,  for  the  world;  and  the  formation 
of  a  petroleum  alliance,  to  which  should  be  admitted 
guardedly  other  nations,  as  the  situation  justified,  and 
as  they  signified  their  desire. 

To  quote  Cleveland's  oft-repeated  but  immortal  phrase, 
it  is  a  condition  which  confronts  us — not  a  theory.  It 
is  either,  from  now  on,  agreement  as  to  a  fair  rationing 
of  basic  world  resources  among  great  and  ambitious 
peoples,  or  that  fierce  competition  whose  normal  climax 
is  war.  With  such  agreements,  the  problem  of  reducing 
navies  and  armies  becomes  no  longer  a  dream,  to  which 
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we  subscribe  while  voting  for  enormous  increases,  but 
a  natural  consequence  into  which  we  would  slip  without 
argument.  The  vast  waste  of  war  and  the  preparation 
for  war  would  be  applied  to  betterments,  instead  of 
plans  for  destruction,  with  all  the  undreamed-of  progress 
of  humanity  that  would  result. 

We  wonder  if  the  actors  in  this  most  historic  world 
drama — those  dealing  with  the  petroleum  problem — in 
England  and  France,  and  the  United  States — realize 
the  gigantic  role  they  are  playing  in  the  world's  histoi-y, 
and  how  the  episode  may  be  taught  to  wondering  school 
children  a  thousand  years  from  now.  We  hope  and 
believe  that  they  realize  the  magnitude  of  the  responsi- 
bility that  is  theirs. 

Let  not  such  an  agreement  be  hastily  made,  but,  by 
considering  the  full  basis  of  fact,  be  rendered  sound 
and  fool-proof.  Here  there  is  work  for  special  com- 
missions, to  be  appointed  from  each  of  the  three  coun- 
tries, each  to  be  composed  mostly  of  those  who  know, 
and  not  so  much  those  who  only  dicker ;  and  for  common 
meetings  and  conferences  of  these  three  commissions 
(which  thus  would  constitute  an  official  French-English- 
American  petroleum  conference)  until  the  best  solution 
shall  be  attained,  and  submitted  for  ratification  to  the 
respective  governments. 


Tax  Exemptions 

And  National  Income 

ABILI,  has  been  introduced  in  the  Senate  by 
Senator  Pittman  providing  for  the  exemption  from 
Federal  taxation  of  the  net  income  derived  from  the 
mining  of  gold,  or  from  the  mining,  milling,  or  reduc- 
tion of  silver.  We  cite  the  above  accurately:  the 
specific  differences  in  exemptions  of  the  two  metals  is 
as  stated;  and  if  the  bill  should  be  likely  to  become  a 
law,  a  more  careful  phraseology  would  become  neces- 
sary to  establish  what,  considering  the  context,  is  very 
uncertain,  namely,  the  exact  field  covered  by  the  term 
"mining  of  gold,"  as  it  evidently  does  not  include  milling 
and  reduction,  specifically  referred  to  in  the  case  of 
silver. 

We  do  not  think,  however,  that  there  is  any  likelihood 
of  the  bill  becoming  a  law;  and  no  doubt  it  was  intro- 
duced to  call  attention  to  the  present  inequalities  and 
vagaries  of  our  existing  Federal  tax  laws.  We  are 
passing  through  a  state  of  cumbersome  experimenting 
in  taxation.  It  has  been  sought  to  raise  the  enormous 
revenues  needed  for  war,  extravagance,  and  inefficiency 
by  heavy  taxes  on  incomes  and  on  excess  profits.  These 
methods  were,  of  courM-,  popular,  and  such  a  plan  was 
bound  to  be  permanently  in  favor.  The  taxation  of  the 
few  to  support  the  whole  is  always  sure  of  the  vote  of 
the  majority,  who  thereV)y  secure  total  exemption  for 
themselveH.    The  only  trouble  was  that  it  did  not  work. 

The  excess-profits  tax  shows  a  startlingly  dwindling 
n^tiirn;  for  the  net  result  of  it  is  that  in  an  increasing 
number  of  cases  "there  ain't  k"''i'  •'>  be  no  core"  in  the 
shape  of  excess  profits  for  the  (Jovcrnment.  Lack  of 
KtimuJati'in  for  business  enterprise,  and  the  devising  of 
methods  to  avoid  excess  profits,  naturally  resulted  from 
this  exceHsivfc  form  of  special  taxation ;  and  the  same 
applies  to  large  incomes  which  are  the  result  of 
individual  earnings  anfl  enterprJHC.  As  for  the  really 
statically  wenlihy,  whether  individuals  or  corporations, 
a  pre-existing  hole  in  the  law  made  it  possible  for  them 
to  become  exempt — we  refer,  of  courHc,  to  the  total 
exemption  from  taxation  of  the  bonds  of  Htates  or  any 
sabdivision  thereof.    The  great  amount  of  »urh  Imnds  in 


circulation  has  been  enormously  stimulated  by  this 
exemption,  and  a  flood  of  state,  city,  town,  village, 
school  district,  highway  improvement,  waterworks, 
drainage  district  and  other  tax-free  bonds  has  been 
poured  forth  in  an  increasing  stream.  It  does  not  pay 
the  wealthy  man  and  the  statically  wealthy  corporation 
to  invest  their  surplus  in  anything  but  these  securities: 
the  difference  in  net  yield  is  so  great  as  to  leave  no 
choice. 

An  expert,  representing  the  public  utilities  corpora- 
tions, testifying  before  a  committee  of  Congress  the 
other  day,  estimated  that  for  incomes  of  more  than 
$10,000  it  did  not  pay  to  buy  anything  but  tax-exempt 
securities.  Expert  advisers  to  investors  take  this 
element  into  consideration  in  suggesting  what  bonds  to 
buy  and  what  not.  The  result  is  that  the  very  class  of 
the  rich  who  were  the  target  of  the  unmoneyed  majority 
who  framed  the  scheme  do  not  contribute;  naturally  the 
tax  does  not  fall  on  the  poor;  and  again  it  is  Mr. 
Average  Citizen  who  digs  up.  Unless  this  tremendous 
exemption  is  removed,  the  income  tax  will  continue  to 
be  the  national  economic  joke  that  it  is  at  present. 
Therefore,  Secretary  Mellon  has  advised  a  constitutional 
amendment  removing  this  exemption;  and  a  bill  for- 
that  purpose  has  been  introduced  by  Congressman 
McFadden.  But  a  constitutional  amendment,  requiring 
the  consent  of  three-fourths  of  the  states,  takes  a  long 
time  to  pass;  and  probably  many  states  will  not  agree 
to  give  up  so  shining  a  financial  advantage. 

And  what  in  the  mean  time?  How  shall  the  money 
for  government  demands  be  raised,  and  how  shall  the 
taxation  inequities  and  the  resultant  business  distress 
be  removed?  Because  the  big  investor  puts  his  money 
into  state  and  municipal  bonds,  he  does  not  put  it  into 
railroads,  public  utilities,  and  other  forms  of  private 
business  in  which  the  public  has  the  main  interest. 
The  result  is  that  these  enterprises,  of  national  signifi- 
cance to  all  of  us,  cannot  secure  funds,  except  in  small 
amount  and  at  a  very  high  cost,  from  the  small  investor. 
Therefore,  extensions  cannot  be  planned:  charges  for 
service  must  remain  high  to  cover  costs;  and  both  a 
healthy  growth  of  vital  enterprises  and  the  process  of 
deflation  and  return  to  "normalcy"  are  indefinitely  post- 
poned. 

One  result  of  the  situation,  pointed  out  by  the  public 
utility  experts,  is  the  tendency  to  deflect  thought  into 
the  direction  of  public  ownership  of  public  utilities.  We 
do  not  say  of  railroads,  for  the  public  stomach  has  had 
enough  of  that  particular  brand  for  the  present.  But 
why  should  the  citizen  stand  the  high  charges  and 
inadequate  service  (due  to  the  difficulty  and  cost  of 
getting  funds)  of  privately  managed  corporations,  when 
by  throwing  such  corporations  into  municipal  control 
they  could  be  abundantly  financed  tax  free?  Therefore, 
there  is  an  artificial  stimulus  to  the  trend  toward  state 
socialism  which  most  thinkiii).c  men  want  to  tread 
reluctantly  and  cautiously,  if  at  ;ill. 

The  most  immediate  remedy,  say  the  privately  con- 
trolled public-utility  experts,  would  l)e  tax  exemption 
on  their  securities,  so  as  to  give  them  equality  with 
municipally  controlled  public  iil  ilily  securities.  The 
same  remedy  occurs  to  others:  for  the  gold  and  silver 
mining  industries,  as  instancnl  in  .Senator  Piltman's 
bill,  for  example.  Should  the  production  of  the  sound 
basis  for  money  l)e  taxed,  in  a  pi'i  iod  of  paper  inflation? 
("ertainly  not.  Home  owners  insiil  also  that  real-estate 
mortgages  should  be  exempt.  Shnukl  the  struggle  to 
foiinil    a    home    lie    taxed?      Assuredly    not:     a    national 
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premium  should  be  put  on  this.  The  farmers  also  claim 
that  their  net  income  should  be  exempt.  Should  the 
enterprise  of  those  who  .grow  food  for  the  nation  be 
dampened?  Of  course  not:  the  trend  back  to  the  farm 
would  make  us  all  better  off,  and  should  be  stimulated 
as  a  national  policy.  So  when  we  are  through  with  our 
just  exemptions,  we  shall  be  collecting  only  from  those 
poor  goats  who  are  slow  to  holler,  if  we  may  use  the 
figure. 

The  point  is  to  have  no  exemptions;  to  remove  at 
once  the  tax-free  exemption  feature  of  state  and 
municipal  bonds.  If  this  cannot  be  done,  the  income 
tax  is  a  monstrosity  and  a  failure,  and  had  better  be 
abandoned  at  once  in  favor  of  something  equitable  and 
workable. 

The  Journal's  Shaft-Sinking  Medal 

ABOUT  A  YEAR  AGO— in  our  issue  of  May  15,  1920, 
L  to  be  exact — we  announced  the  offer  of  a  gold  medal 
to  be  presented  to  the  crew  breaking  the  world's  record 
in  shaft  sinking.  In  a  subsequent  issue — that  of 
Aug.  21 — we  published  the  rules  drawn  up  by  the  com- 
mittee appointed  to  judge  the  records  submitted,  but 
since  that  time — through  no  fault  of  the  committee,  how- 
ever— their  work,  as  such,  has  been  at  a  standstill. 
At  first  we  were  inclined  to  think  that  a  lack  of  reports 
from  the  committee  as  to  possible  aspirants  for  the 
honor  might  indicate  that  there  was  inactivity  in  the 
shaft-sinking  business,  but  a  general  review  of  the 
news  from  the  various  districts  during  the  last  year 
shows  that  almost  a  normal  amount  of  that  sort  of  work 
has  been  done.  It  may  be  assumed  that  the  rules  as  set 
down  by  the  committee  are  regarded  as  satisfactory, 
for  there  has  been  no  criticism  of  them  by  our  readers. 

A  year  having  passed  since  our  original  announcement, 
it  seems  a  particularly  auspicious  time  to  again  mention 
the  matter  of  the  gold  medal.  It  will  remind  the  indus- 
try that  we  have  not  forgotten  our  offer  and  that  we 
still  have  faith  that  the  record  will  be  broken. 

It  will  be  recalled  that  the  Journal's  announcement 
of  the  offer  was  made  directly  following  the  report  by 
the  Van  Dyke  Copper  Co.,  of  Miami,  Ariz.,  that  it  had 
beaten  the  world's  record  of  279  ft.  in  thirty-one  days, 
then  held  by  the  Crown  Mines,  Ltd.,  of  Johannesburg. 
It  subsequently  developed  that  a  record  of  310  ft.  in 
thirty-one  days  had  been  made  during  July,  1919,  by  the 
Crown  Mines,  Ltd.,  but  had  not  been  announced  in  this 
country.  However,  as  far  as  we  can  learn,  the  Van 
Dyke  Copper  Co.  holds  the  palm  in  the  United  States, 
having  sunk  its  No.  1  shaft  308  ft.  in  thirty-one  days. 
A  description  of  the  manner  in  which  this  was  accom- 
plished appears  in  this  issue,  and  contains  many  details 
that  will  be  of  value  to  those  engaging  in  similar  work. 

It  must  be  conceded  that  the  conditions  under  which 
the  work  was  performed  at  the  Van  Dyke  shaft  were 
exceptionally  propitious  and  that  the  progress  made  was 
due  largely  to  certain  favorable  features  that  would  not 
be  met  in  most  mining  districts.  Yet  there  were  draw- 
backs, such  as  the  comparatively  small  cross-section  area 
of  the  shaft,  and  sloughing  and  variable  ground.  Al- 
though there  will  be  those  who  will  dispute  the  claim  of 
the  record  under  the  circumstances  given,  we  are  of  the 
opinion  that  the  claim  is  fairly  made,  and  is  not  intended 
to  include  more  than  the  record  for  linear  footage.  As 
such,  and  considering  the  performance  of  many  details, 
the  work  was  well  done  and  with  dispatch. 

With  the  knowledge  of  conditions  under  which  the 
footage  at  the  Van  Dyke  shaft  was  made  and  the  cir- 


cumstances surrounding  the  sinking  of  other  shafts, 
it  would  seem  that  the  opinion  expressed  by  the  Medal 
Committee  in  stating  the  rules  which  are  to  govern  the 
award  was  not  without  justification.  This  was  as  fol- 
lows, and  appears  in  the  Aug.  21,  1920,  issue  of  En- 
gineering and  Mining  Journal:  "It  will  be  appreciated 
that  any  attempt  to  specify  conditions  as  to  cross-sec- 
tion area  or  shape  of  shaft,  hardness  of  ground,  number 
of  men  employed,  or  any  other  condition  which  would 
have  bearing  on  the  progress  made  in  shaft  sinking, 
would  introduce  complications  in  the  judging  of  the 
contest,  and  such  complications  would  undoubtedly  prove 
to  be  a  source  of  discussion  and  difference  of  opinion, 
to  say  nothing  of  probable  dissatisfaction  on  the  part  of 
the  contestants  with  the  final  decision  of  the  judges.  In 
the  formulation  of  the  rules,  the  question  of  specifying 
weighted  values  to  certain  conditions  and  making  the 
award  on  the  greatest  number  of  points  seemed  to  have 
possibilities,  but,  after  due  consideration,  it  was  deemed 
best  to  hold  strictly  to  the  first  announcement  in  its 
simplest  interpretation,  i.e.,  that  the  medal  be  awarded 
to  the  crew^  breaking  the  record  in  footage  within  the 
time  limit  specified." 


The  New  Mine  Tax  Law 
Of  New  Mexico 

THE  COMING  YEAR  will  witness  the  first  attempt 
in  the  Rocky  Mountain  section  to  impose  state  and 
local  taxes  upon  a  valuation  of  mines  deteiTnined  on 
the  basis  of  the  engineer's  valuation.  After  a  long  and 
violent  controversy,  the  Legislature  of  the  State  of 
New  Mexico,  at  its  session  just  ended,  made  provision 
for  an  appraisal  of  the  mines  of  the  state  by  a  profes- 
sional engineer.  This  method,  which  has  commended 
itself  to  many  by  its  record  in  Michigan,  Wisconsin,  and 
Minnesota,  will  now  be  given  a  trial  among  the  coal  and 
copper  mines  of  the  West. 

The  law,  as  passed,  does  not  require  the  state  tax 
commission  to  accept  the  engineer's  valuation  as  the 
assessed  value  of  the  mines.  In  fact,  the  act  specifically 
states  that  the  commission  may  adopt  the  basis  of  net 
output  as  a  more  satisfactory  measure  of  the  value  of 
the  properties  if  it  so  chooses.  But  the  physical  valua- 
tion is  to  be  made  and  the  results  are  to  be  a  public 
record.  If  the  appraisal  reveals  any  considerable 
divergence  from  the  values  arrived  at  by  the  net- 
produced  method,  the  state  of  public  opinion  in  New 
Mexico  will  in  all  probability  insure  its  adoption  by  the 
commission  as  the  basis  for  the  levy  of  the  taxes. 

The  new  law  was  passed  over  the  protests  of  some  of 
the  most  important  mining  interests  of  the  state,  the 
companies  owning  large  reserves  which  have  been 
covered  by  a  "contiguous  property  clause"  in  the  old  law 
being  especially  active  in  their  opposition.  This  clause, 
which  existed  in  a  very  extreme  form  in  New  Mexico, 
is  now  eliminated,  and  the  commission  is  given  general 
power  to  determine  "reasonable"  reserves.  The  appraisal 
is  limited  to  operating  mines. 

The  action  of  New  Mexico  is  in  line  with  recent 
developments  in  this  field.  It  comes  as  the  direct 
result  of  the  activity  of  a  Special  Revenue  Commission 
established  by  the  Legislature  a  year  ago,  headed  by 
Ex-Governor  Herbert  J.  Hagerman,  and  acciirds  with 
the  recommendations  of  the  special  commitlee  of  the 
National  Tax  Association  which  reported  on  this  prob- 
lem last  fall.  The  results  of  the  experiment  will  be 
followed  with  great  interest  by  all  who  are  concerned 
with  mining  in  the  Western  states. 
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What  Others  Think 


The  Problem  of  Mining  Canadian 
Iron  Ores 

An  article  under  the  above  heading  appeared  in 
Engineering  and  Mining  Journal  of  April  16.  In  this 
the  question  was  discussed:  "That  if  the  Federal  or 
Provincial  government  would  grant  a  bonus  of  $1  per 
ton  of  ore  mined,  it  would  give  an  impetus  to  the 
starting  of  a  Canadian  iron-mining  industry;  or,  in- 
stead, if  these  governments  would  set  aside  a  sum  of 
$300,000  for  experimenting  with  the  low-grade  mag- 
netic iron  ores,  contaminated  with  silica,  phosphorus 
and  sulphur,  of  which  there  existed  large  quantities  in 
this  country,  a  process  might  be  found  to  utilize  them 
in  the  furnaces." 

If  the  advocates  of  such  measures  would  have  in- 
formed themselves  more  accurately  on  this  subject  their 
assertions  would  not  be  misleading,  and,  consequently, 
no  harm  would  have  been  done  to  either  individuals  or 
the  whole  country  and  its  natural  resources. 

Bonusing  industries  is  still  considered  by  many  a 
panacea  for  attracting  them.  This  is,  in  my  opinion. 
however,  a  doubtful  stratagem  of  political  economy;  if 
an  industrj'  cannot  stand  on  its  own  feet,  it  is  not  worth 
having.  When  I  hear  of  concerns  asiiing  or  being  of- 
fered money  or  building  sites  from  communities,  or 
a.sking  financial  or  legislative  support  from  govern- 
ments, I  feel  always  as  if  those  who  ask  or  are  offered 
such  favors  give  themselves  a  testimonium  paupertatix. 
intellectually,  technically,  and  practically,  and  communi- 
ties or  government.s  that  are  supporting  these  enter- 
prises experience  frequently  just  the  contrary  of  what 
they  were  expecting  from  them,  owing  to  conditions 
that  were  produced,  to  a  lack  of  initiative  and  energy 
in  the  managing  of  the  business. 

Moreover,  can  the  governments  at  the  present  time 
of  universal  need  and  tightness  of  money  afford  to  sup- 
port industries  financially?  And  even  if  they  could 
scrape  a  few  hundred  thousand  dollars  together,  what 
benefit  would  it  be  to  the  iron  miners  throughout  the 
country,  when  we  consider  that  these  ores  are  treated 
only  in  plants  of  large  capacity?  T,pt  us  suppose  we 
have  four  such  plants,  each  concentrating  one  million 
tons  a  year.  How  much  would  the  governments  have 
to  set  aside  to  pay  $1  per  ton  mined?  Could  they  do  it? 
Would  it  be  fair  to  the  other  industries?  Rut  is  it, 
indeed,  necessary  that  an  iron  industry  should  be 
coddled  in  that  fashion  in  this  country?  Are  our  iron 
deposits  of  such  nature  that  lh(!y  need  governments' 
help  anfl  experts'  knowle<lge  to  bring  them  into  u.se? 
No,  they  are  not;  they  possess  every  possible  ndvan- 
tage;  they  are  of  immense  si/.e — so  much  so  that  we 
could  Hupply  the  world  for  centuries;  they  do  not  contain 
element«  that  could  not  be  easily  e'iminated;  they  will 
produce  a  high-grade  bessemer  product. 

Through  a  '•oiiHidcrabU'  stretch  of  (•ountry  the  rail- 
ways run  right  through  and  p"st  these  deposits,  and 
Lake   Superior   is   reached   at    short    distances.     Water 


in  rivers  and  lakes  skirts  the  land,  and  wood  for  every 
purpose  is  locally  available  in  considerable  quantities. 

The  average  grade  of  ore  is  about  37  per  cent  iron, 
the  concentrates  or  briquets  run  66  to  68  per  cent; 
phosphorus,  0.008  to  0.012  per  cent,  and  sulphur  prac- 
tically nil. 

W^e  hear  also  from  them  that  we  have  to  apply  to  each 
little  different  grade  of  these  magnetites  costly  experi- 
ments to  find  the  right  process,  whereas  in  fact  almost 
every  existing  plant  uses  the  same  method  to  beneficiate 
these  ores. 

If  we  go  into  the  Arctic  Circle  north  of  Norway,  or 
go  to  Sweden,  or  the  eastern  United  States  or  the  north- 
eastern Mesabi,  all  use  practically  the  same  process,  and 
many  of  these  plarits  operate  on  an  ore  similar  in  type  to 
that  which  we  have  in  nearly  2-50  miles  of  deposits. 

I  have  made  many  concentrating  tests  with  a  number 
of  ores  coming  from  Canada,  but  never  found  any  dif- 
ficulty in  producing  that  which  I  wished  or  expected  to 
find.  Why,  then,  should  it  be  necessary  to  ask  the 
governments  to  vote  a  sum  of  money  for  experimen- 
tal work?  Of  course  if  an  engineer  has  a  certain  pre- 
dilection for  his  own  ideas,  it  is  his  business  to  deter- 
mine how  much  he  will  spend  to  make  them  fit  his  case. 

There  should  be  no  difliculty  in  convincing  those 
interested  in  the  iron  industry  that  the  beneficiation  of 
the  low-grade  magnetites  contained  in  immense  de- 
posits situated  in  many  parts  of  the  world  is,  I  may 
venture  to  say,  almost  an  economic  necessity  for  many 
nations,  the  United  States  inckided,  and  they  should 
begin  to  uilize  them  in  the  iron  industry  now.  What- 
ever knowledge  or  experience  that  we  may  need  in  the 
handling,  producing,  and  utilization  in  the  furnaces  at 
the  present  moment  is  a  gaining  of  time  and  ex- 
penditure when  we  are  forced  to  use  them.  We  have 
suflicient  examples  and  patterns  to  work  by.  We  have 
no  excuse  to  be  over-conservative  or  too  timid  in  face 
of  what  many  still  call  a  new,  untried  thing.  Such  an 
attitude  may  be  expected  in  those  who  stand  frigidly 
off  toward  other  people's  or  other  nations'  mode  of 
working,  inventions,  processes,  or  methods,  but  this 
does  not  indicate  progress.  K.  Mii.le. 

Port  Arthur.  Onl. 


The  Mining  Engineering  Standard 

It  is  a  genuine  pleasure  to  read  such  a  clear-cut.  out- 
spoken editorial  as  that  contained  in  Engincrrinij  and 
Mining  Jojirmil  of  March  26,  (Mitillcd  "The  Mining 
Engineering  Standard."  Str.-mgc  as  it  may  seem,  there 
is  no  topic  which  calls  forth  nicirc  nonsense  than  a  dis- 
cussion of  miiiiiu:  I'duciition. 

If  milling  engineering  is  a  profession,  and  not  a 
business,  a  trade,  or  a  calling,  there  must  bo  some 
definite  aiul  prescribed  course  and  training  re(|uired 
from  those  whose  purpose  it  is  to  follow  it.  Amcnig  the 
best  mitiing  schools  of  the  country  it  has  long  been 
rocogni/.ed  that  there  were  certain  basic  sciences  whicln 
were  necessary. 
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It  has  often  been  urged  by  the  thoughtless  that 
because  there  were  certain  branches  in  the  standard 
mining  course,  which  were  not  in  daily  use  by  the  prac- 
titioner, they  should  be  eliminated.  The  greatest 
stumbling  block  to  the  shiftless  and  incompetent  student 
are  what  may  be  termed  the  mathematical  sciences, 
including  pure  mathematics,  mechanics,  and  physics. 
Remove  these  subjects  from  the  engineering  courses, 
and  almost  any  person  can  pass  with  ease;  and  it  is 
these  very  subjects  which  the  self-trained  candidate  for 
honors  as  a  professional  engineer  knows  the  least  about 
and  for  which  he  has  the  highest  contempt. 

The  tendency  in  almost  all  the  second-  and  third-rate 
mining  schools  has  been  to  disparage  the  work  done  in 
the  really  fundamental  and  valuable  basic  sciences,  and 
place  the  emphasis  upon  the  practical  stuff.  To  one 
who  has  been  through  the  mill,  this  is  not  difficult  to 
understand.  With  modern  educational  theories,  which 
are  much  in  vogue,  it  is  held  that  the  young  and  inexpe- 
rienced student  knows  best  what  courses  are  necessary 
for  his  professional  training;  and  by  giving  him  what 
he  thinks  he  wants  instead  of  what  he  ought  to  have, 
one  source  of  complaint  is  immediately  eliminated. 

As  an  e.xample  of  how  crude  and  poorly  trained  some 
of  these  graduates  can  be,  years  after  leaving  school, 
and  engaged  in  practical  work  all  the  time,  I  have 
culled  two  gems  from  a  report  made  by  one  of  these 
men  not  long  ago  upon  a  copper  mine  belonging  to  one 
of  the  large  copper-mining  companies  of  the  Southwest: 
Under  the  pompous  title :  "General  Theory  of  Contact 
Metamorphic  Ore  Deposits,"  he  goes  on  to  say: 

In  the  ease  of  water  heavily  charged  with  its  load  of 
minerals,  and  ascending  through  a  permeable  porphyry  the 
load  may  be  gradually  kicked  out  of  solution  as  the  heat 
and  pressure  are  reduced,  and  this  often  takes  place  with 
no  evidence  of  chemical  action,  hence  a  "Disseminated  por- 
phyry." 

Again,    under    another    chapter,    bearing    the    title 

"General   Theory   of  Ore   Deposits   Applied   to   • 

Limestones"  he  says: 

We  may  properly  think  of  the  two  walls  of  a  fissure  as 
leaning  against  each  other,  and  leaning  with  considerable 
weight.  In  case  of  firm  rocks  the  impingement  is  greater 
at  certain  lines  along  the  fissure.  In  some  fissures  these 
lines  of  great  impingement  are  no  more  than  25  ft.  apart. 
In  others  they  are  as  much  as  100  ft.  apart.  The  ascend- 
ing solutions  follow  the  lines  of  least  resistance.  Where 
there  is  a  line  of  great  impingement  the  solutions  will  pass 
at  one  side.  In  case  of  mineralization  along  this  fissure  we 
would  not  expect  the  mineralization  to  include  this  strip 
v/here  the  impingement  is  very  great. 

I  am  sure  that  all  those  interested  in  the  "Dis- 
seminated Porphyry"  copper  mines  will  be  grateful  for 
this  valuable  hint  which  this  author  let  drop  as  to  their 
correct  genesis.  It  is  unfortunate  that  in  assuring  us 
that  "Where  there  is  a  line  of  great  impingement  the 
solutions  will  pass  at  one  side,"  he  did  not  enlighten  us 
as  to  which  side.  But  exactly  what  an  "impingement" 
may  be,  still  remains  a  deep,  dark  mystery. 

It  is  ju.st  this  kind  of  stuff  which  is  inflicted  upon  a 
guileless  and  unsuspecting  public  by  men  of  this  stamp 
that  would  in  large  measure  be  eliminated  if  men  who 
are  in  every  sense  of  the  term  professional  engineers 
■would  see  to  it  that  the  preliminary  training  received 
in  college  is  set  and  maintained  at  a  high  standard,  and 
that  a  few  months  spent  in  skimming  over  the  elemen- 
tary books  of  some  correspondence  course  during  idle 
hours  is  not  sufficient  preparation  to  admit  the  candidate 
into  the  profession  of  mining  engineer. 

Mineral  de  El  Oro,  Mexico.  Royal  P.  Jarvis. 


The  Licensing  of  Mining  Engineers 
May  I  call  your  attention  to  a  lapsus  linguae  in  your 
editorial  "The  Licensing  of  Mining  Engineers"  in 
Engineering  and  Mining  Journal  of  May  7?  The  edito- 
rial says,  "In  New  York  State  at  present  there  is  a 
movement  to  take  away  the  privilege  of  corporations  to 
secure  a  license  .  .  ."  The  licensing  of  corporations 
as  such  has  never  been  a  question  in  point.  The  matter 
to  which  you  refer  is  covered  by  a  clause  in  the  bill  which 
reads,  "Nothing  herein  shall  apply  to  a  corporation,  part- 
nership, or  joint  stock  association,  provided  the  person  or 
persons  carrying  on  the  actual  practice  of  engineering 
on  behalf  of  such  corporation,  partnership,  or  joint 
stock  association  shall  be  licensed  engineers."  This  is 
the  crux  of  the  dispute  being  fostered  by  the  consulting 
engineers  of  New  York  who  want  to  prevent  any  cor- 
poration from  practicing  engineering  which  has  any 
corporate  member  who  is  not  a  licensed  engineer. 

The  fact  that  the  Governor  has  signed  the  bill  against 
which  they  were  protesting  might  seem  to  have  settled 
the  matter  in  this  state.  Not  so,  however;  because  the 
consulting  engineers  have  given  notice  that  they  will 
take  the  matter  up  with  the  Licensing  Committee  of 
the  Federated  American  Engineering  Societies  and 
endeavor  to  have  Engineering  Council's  Model  Bill, 
which  contains  a  clause  similar  to  that  quoted  above, 
amended  by  eliminating  this  clause. 

The  mining  engineers  have  been  rather  derelict  in 
giving  the  particular  question  of  licensing  engineers  the 
attention  which  it  deserves.  Now  that  the  New  York 
law  is  on  the  books,  and  every  consulting  mining 
engineer  in  New  York  must  within  the  next  twelve 
months  take  out  a  license  in  order  to  continue  practic- 
ing, our  mining  engineers  are  beginning  to  ask  them- 
selves in  how  many  states  they  must  take  out  licenses. 
The  registration  fee  in  New  York  is  $25,  and  if  you 
want  to  do  land  surveying  on  which  titles  and  con- 
veyances depend  the  fee  is  $35.  Fees  in  other  states 
are  similar.  Therefore,  a  consulting  mining  engineer 
in  New  York  City,  in  order  to  be  prepared  for  the  prac- 
tice of  his  profession  at  any  time  in  the  West  without 
inconvenience  and  delay,  should  consider  licensing  him- 
self in  advance  in  each  state  where  he  is  likely  to  want 
to  practice.  Multiply  this  number  of  states  by  $35  and 
he  will  have  an  idea  of  what  it  will  cost  him  the  first 
year.    There  will  be  renewal  fees  in  many  states. 

It  seems  to  me  the  matter  of  licensing  engineers  is 
more  serious  for  the  mining  engineer  than  for  any  other 
type.  I  see  no  objection  to  a  civil  engineer,  whose  prac- 
tice is  more  or  less  confined  to  one  locality,  like  that  of 
a  doctor  or  a  lawyer,  having  a  license,  or  an  electrical 
engineer,  or  a  mechanical  engineer,  who,  connected  with 
large  manufacturing  operations,  is  fixed  for  long  periods 
of  time  in  one  city.  The  mining  engineer,  with  his 
nomadic  existence,  bears  a  hardship  under  licensing 
which  is  not  borne  by  any  other  of  the  professions.  I 
am  informed  that  in  one  state  only  civil  engineers  are 
licensed  and  civil  engineers  are  defined  as  all  engineers 
except  mining,  metallurgical,  and  military  engineers. 
The  mining  engineers  of  Nevada  temporarily  killed 
the  licensing  bill  there,  the  Boston  engineers  did  the 
same  for  Massachusetts,  and  the  engineers  of  southern 
California  killed  one  effort  in  that  state.  The  mining 
engineer  might  well  devote  some  of  the  time  which  is 
not  now  required  in  producing  metals  to  thought  and 
expression  on  this  topic,  which  so  vitally  affects  him. 
New  York.  Percy  E.  Barbour. 
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The  Joplin  Mining  District's  Past,  Present  and  Future 

Although  Ideally  Situated,  a  Survey  of  Existing  Depressed  Conditions  Shows  That 
Efficient  Development  of  Mines  Has  Been  Hampered  by  Geological  and  Industrial 
Factors  —  Increasing   the   Tariff  May   Encourage   Current    Wasteful    Methods 

By  F.  Lynwood  Garrison 

Written  for  Engineering  and  Mining  Journal 


CONSIDERATION  of  conditions  in  the  Joplin 
district  presents  some  phases  of  industrial  dis- 
order deserving  of  the  most  careful  study  by  the 
mining  economist,  be  he  engineer  or  operator.  I  recently 
spent  several  months  in  the  Joplin,  Mo.,  district,  and  had 
an  exceptional  opportunity  to  obtain  an  insight  into  the 
prevailing  status  of  the  mining  industry  there.  It  is  the 
purpose  of  this  paper  to  review  the  situation  briefly, 
endeavoring  to  point  out  the  origin  of  some  of  the 
fundamental  forces  that  have  given  rise  to  these 
unprecedented  conditions  and  also  to  indicate  their 
growth  and  their  inevitable  results. 

The  Joplin  mining  district  is  that  large  lead-  and  zinc- 
producing  region  situated  in  the  southwestern  part  of 
Jasper  County,  Mo.,  the  southeastern  comer  of 
Cherokee  County,  Kan.,  and  part  of  the  northeastern 
comer  of  Ottawa  County,  Okla.  In  Newton  County,  Mo., 
there  are  several  small  detached  camps,  such  as  Granby 
and  Spring  City,  of  relatively  small  importance.  The 
boundaries  of  this  mineral-bearing  domain  are  as  yet 
undefined  and  probably  are  undeterminable.  At  the 
present  time  it  is  more  than  likely  that  the  prospected 
and  developed  region  constitutes  but  a  small  proportion 
of  the  whole  area. 

The  mines  clustered  in  and  about  the  city  of  Joplin 
are  supposedly  exhausted,  or  nearly  so,  and  have  ceased 
to  produce  any  considerable  proportion  of  the  whole 
output  of  the  district.  As  a  rule  they  were  never  as 
rich  as  the  newer  deposits  in  the  Kansas-Oklahoma  field. 
The  assumption,  however,  that  the  Joplin  mines  are 
worked  out  is  not,  in  my  opinion,  justified,  difficult  or 
impwssible  as  it  is  at  present,  and  probably  as  it 
may  be  for  years  to  come,  for  them  to  compete  success- 
fully with  richer  discoveries  further  afield. 

The  mineralization  of  this  great  urea  is  a  matter  of 
supreme  interest,  and  should  be  of  the  first  importance 
to  the  operator.  It  is,  however,  a  highly  technical 
subject,  not  yet  wholly  understood,  although  it  has  been 
intensively  studied  by  RMtlogists  and  mining  engineers 
for  the  la-st  fifty  years.'  Clearly  to  present  the  subject 
of  thi.H  paper,  general  ('inclusions  concerning  the  ore 
deposition  may  \>e  briefly  sketched. 

Spotty  Occurrence  ok  Depo-sits 

The  ores  occur  irregularly  in  sedimentary  rocks 
having  a  slight  westerly  dip.  The  orebodies  do  not 
outcrop,  although  they  are  invariably  near  the  surface, 
occurri^l^r  from  50  to  l.'SO  ft.  in  depih  in  the  eastern 
part  of  Ihr.  field  and  from  the  150  to  .350  ft.  in  the 
Picher  and  Haxter  districts.  There  are  no  surface 
indications  of  their  presence,  and  they  must  be  located, 
hit  or  miss,  by  drill  holes  or  shafl.K.  They  may  be 
likened  to   the   raisins   in   a  pudding  or  cake,  whose 
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presence  beneath  the  crust  is  taken  for  granted.  The 
limit  of  the  pudding  is  that  of  the  area  of  the  par- 
ticular rocks  in  which  the  ore  occurs,  and  never  else- 
where; but,  of  course,  many  parts  of  the  pudding 
may  contain  no  raisins,  although  the  possibility  always 
exists. 

As  the  result  of  many  years  of  prospecting  and 
mining,  certain  almost  unvar>'ing  characteristics  of  the 
orebodies  have  become  clearly  established.  Thus  the 
orebodies  appear  to  possess  a  general  trend  or  linear 
extension  to  the  west  and  southwest,  although  this  rule 
is  not  invariable,  a  peculiarity  accounted  for  by 
SiebenthaF  by  their  deposition  in  the  channels  of  a 
former  underground  drainage  through  limestones  of  the 
Boone  formation.  This  artesian  hypothesis  has  been 
so  well  sustained  by  recent  developments  in  the  Okla- 
homa field,  that  little  reason  remains  to  question  its 
soundness.  Another  characteristic  is  the  intimate  asso- 
ciation of  the  ore  with  the  black  shales  of  the  Missis- 
sippian  rocks  of  the  Lower  Carboniferous,  shales  which 
are  locally  known  as  "soapstone,"  and  form  an 
impervious  cover  to  the  limestones.  Undoubtedly  the 
carbon  and  hydrocarbons  of  this  formation  were  an 
important  factor  in  the  deposition  of  the  ores. 

In  the  Picher  field  the  shale  covers  the  deposits  in 
an  almost  continuous  sheet,  preventing  the  underground 
mineral-bearing  solutions  from  reaching  the  surface. 
Whether  these  solutions  came  to  the  surface  in  the 
more  eastern  fields  at  Joplin  and  Webb  City,  where  the 
hydrostatic  pressure  was  doubtless  less,  we  have  no 
means  of  knowing.  We  do  know,  however,  that  the 
shales  are  here  much  more  patchy  or  spotty  in  their 
occurrence  and  frequently  disrupted  by  local  faulting 
and  consequently  could  offer  much  less  resistance  to  an 
upward  flow.  On  the  whole  it  would  seem  that  the 
question  of  local  faulting  has  not  been  given  sufficient 
consideration  by  the  geologists  who  have  studied  the 
subject. 

Temporary  and  Independknt  Character  of 
Operations 

The  ore  deposition  of  the  entire  Joplin  region  is 
uncjuestionably  discontinuous  or  at  best  loosely  grouped 
and  scattered  over  a  large  area.  In  consequence,  the 
development  has  been  spotty,  each  mine  and  mill,  a  small 
affair  as  metal  mines  go,  being  a  separate  unit  or 
organization  in  itself,  with  a  resulting  duplication  of 
overhead  costs.  In  the  course  of  years  this  system  has 
iieon  improved  by  the  grouping  of  two  or  more  mines 
under  one  management.  No  great  mines  and  mills 
designed  to  operate  on  one  plan  over  a  long  term  of 
years  exist  in  the  district,  (he  csiimated  life  of  any 
one  deposit  not   being  consi<lerc<l   sufficiently   great   to 
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warrant  the  expensive  equipmetit  which  the  refinements 
of  modern  mining  and  milling  would  require. 

The  fact  that  the  lead  and  zinc  deposits  are  so  near 
the  surface,  and  are  scattered  in  spots  over  such  a 
large  area  of  flat  prairie  land,  well  provided  with 
transportation,  and  certain  other  favorable  living 
and  economic  conditions,  combine  to  make  the  Joplin 
district  pre-eminently  a  poor  man's  mining  country.  A 
few  hundred  dollars  will  suffice  to  drill  some  shallow 
holes,  and  a  few  thousand  to  provide  a  shaft  from  which 
to  hoist  ore,  once  it  has  been  found  in  promising 
quantities. 

An  old  type  of  mill  cost  four  or  five  thousand  dollars, 
and  a  lease  on  a  10  per  cent  royalty  could  be  easily 
picked  up  for  little  or  nothing;  consequently,  a  Joplin 
miner  or  a  group  of  miners  could  easily  begin  in  a  small 
way  and  often  lay  the  foundations  of  a  fortune.  An  even 
simpler  beginning  might  be  had  with  a  horse-whim 
and  a  hand  jig.  As  a  poor  man's  country,  Joplin  is 
unrivaled,  and  may  it  long  so  continue! 

The  district,  however,  has  had  several  booms,  and  it 
is  questionable  if  on  the  whole  they  have  been  beneficial 
for  the  industry.  Its  fame  for  cheap  opportunity  was 
proclaimed  world  wide,  with  the  result  that  all  sorts 
and  conditions  of  mankind  floated  in,  only  to  drift  out 
again  after  experiencing  disaster  in  attempting  a 
mining  game  that  looked  easy  but  which  is  actually 
hazardous  to  the  ill-equipped  in  funds  and  practical 
experience.  It  is  truly  a  poor  man's  camp  only  to  those 
thoroughly  familiar  with  the  peculiarities  of  the 
district. 

The  present  business  depression  is  proving  a  terrible 
experience  for  the  small  operators,  and  unless  a  decided 
change  for  the  better  soon  takes  place  many  of  them  will 
be  bankrupt.  The  basic  conditions  of  the  whole  industry 
are  unsound,  unelastic,  and  must  be  changed  if  the  dis- 
trict is  once  again  to  prosper  and  not  cease  to  be  a 
poor  man's  opportunity. 

Leasing  System  Subject  to  Numerous  Evils 

Probably  the  most  serious  of  the  fundamentally  bad 
conditions  are  some  of  the  common  practices  of  the  leas- 
ing system.  In  the  Joplin  region  the  land  owner  is 
seldom  an  operator,  although  land  is  cheap  and  there  is 
plenty  of  it.  In  the  "good  old  days"  of  twenty-five  or 
thirty  years  ago,  the  usual  practice  was  to  lease  blocks 
of  forty,  eighty,  and  one  hundred  and  sixty  acres,  to 
operators  for  periods  of  ten  to  twenty  years  at  a  10  per 
cent  royalty.  That  is,  the  operator  paid  the  land  owner 
10  per  cent  of  the  market  price  of  the  lead  and  zinc  con- 
centrates which  he  sold,  usually  at  the  end  of  each 
week.  The  settlements  being  made  in  cash  through  the 
bank,  were  a  good  remuneration  for  the  land  owners  and 
not  hard  on  the  tenant  as  long  as  the  mine  continued 
to  be  fairly  productive. 

Previous  to  the  boom  of  1897  such  leases  could  often 
be  had  for  the  asking,  which  brought  in  its  train  a 
horde  of  speculators  and  established  the  practice  of 
buying  and  selling  leases,  as  in  the  oil  business. 
Ridiculous  prices  were  paid  for  leases,  which  at  best  are 
always  a  dubious  asset,  unless  for  a  long  term ;  royalties 
were  pyramided  up  to  25  and  even  30  per  cent,  and 
almost  every  outsider  who  came  into  the  district  during 
the  boom  days  departed  a  poorer,  if  not  wiser,  man. 
Such  experiences  are  not  conducive  to  the  good  name  of 
the  place  or  its  inhabitants,  and  were  repeated  in  an 
even  more  accentuated  form  during  the  recent  boom  of 
1915-1918,   when   ore   prices   reached   the   highest   ever 


known,  a  condition  complicated  by  the  fact  that  the 
event  was  practically  coincident  with  the  discovery  and 
development  of  the  Oklahoma  field,  where  nearly  all  the 
land  is  owned  by  Indians. 

When  the  Government  gave  these  lands  to  the  Indians 
is  was  supposedly  for  agricultural  homestead  purposes, 
and  the  mineral  contained  therein  was  probably  not 
considered.  It  cannot  be  said  that  the  huge  sums  the 
Indians  are  now  getting  from  royalties  is  to  their  best 
interests  morally  or  in  the  end  materially,  and  the 
uncertainties  and  complications  involved  in  the  mining 
leases  granted  on  these  lands  are  not  conducive  to  the 
sound,  healthy  development  of  the  white  man's  business. 
Much  confusion  and  uncertainty  as  to  title  would  be 
removed  were  the  Government  to  establish  a  uniform, 
liberal  policj'  in  regard  to  the  leasing  system,  especially 
wei'e  royalties  never  in  excess  of  10  per  cent  and  the 
life  of  leases  not  less  than  twenty  years,  which  leases 
should  also  contain  a  prohibition  forbidding  any  increase 
in  the  royalty  when  or  if  transferred  or  sold. 

Royalty  Above  10  Per  Cent  Not  Warranted 

The  average  operator  cannot  afford  a  royalty  above 
10  per  cent.  He  might  be  able  to  pay  25  in  war  times, 
when  zinc  concentrate  brings  $100  or  more  per  ton,  but 
under  normal  conditions  the  richest  mines  in  the  Okla- 
homa field  cannot  make  their  zinc  concentrate  for  less 
than  $16  to  $20  per  ton,  and  then  only  for  short  periods 
when  the  richest  ore  is  being  mined.  Taking  the 
Joplin  district  as  a  whole,  it  has  been  estimated  that 
under  the  recent  cost  for  labor  and  supplies,  the 
average  cost  per  ton  of  ore  hoisted  into  the  mill  is  about 
$2.40.  The  average  tonnage  of  concentrate  is  6  per 
cent  of  the  weight  of  ore  milled ;  hence  $40  is  the  cost 
per  ton  of  60  per  cent  concentrate  in  the  bin.  The 
royalty  is  not  included,  as  that  is  deducted  from  the 
selling  price  when  the  ore  is  shipped  from  the  mill  to  the 
smelter,  whereby  the  land  owner  parts  with  his  interest 
in  the  product.  The  land  owner  is  always  sure  of  his 
royalty,  whether  the  operator  makes  or  loses  on  his 
output. 

One  of  the  results  of  this  Government  policy,  or  the 
lack  of  it,  has  been  to  stimulate  development  on  non- 
Indian  lands,  especially  those  in  Kansas  immediately 
west  of  Baxter,  where,  geologically,  conditions  are  pre- 
cisely like  those  in  the  Picher  field.  In  fact,  it  is  all  one 
area  in  a  geologic  sense.  The  prospecting  operations 
now  going  on  in  this  district  appear  to  be  in  strong 
hands  and  to  be  getting  good  results.  The  drift  of 
development  is  undoubtedly  across  the  state  line  north 
and  northwest  from  Oklahoma  into  Kansas,  which  will 
have  the  effect  of  making  Baxter  the  most  important 
mining  and  business  center  of  the  whole  region,  because 
it  has  excellent  railroad  connections  and  is  an  old,  well- 
established  town. 

Twenty  years  ago  it  was  generally  believed  that  no 
ore  would  ever  be  found  west  of  Baxter  Springs.  The 
discoveries  along  Tar  Creek,  in  Oklahoma,  just  south 
of  the  Kansas  state  line,  began  the  development  in  the 
Picher  field,  closely  followed,  if  not  contemporaneous 
with,  the  ore  strikes  at  Commerce,  just  north  of  the 
little  cow  town  of  Miami.  Ottawa  County,  Okla.  The 
boom  of  1917-1918  made  this  squalid  settlement  on  the 
banks  of  the  Neosho  River  one  of  the  most  modern, 
attractive  little  cities  in  the  Middle  West.  We  earnestly 
hope  it  will  survive  the  present  crisis,  even  though  the 
drift  of  the  mining  development  is  trending  more  and 
more  toward  the  north. 


S60 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  21 


In  writing  about  this  interesting  region,  its  mines, 
and  its  men,  it  is  pleasant  to  be  able  to  record  the 
unusually  cordial  and  mutually  helpful  relations  between 
operators  and  employees.  Strikes  are  unknown,  no  labor 
unions  exist  in  the  district,  and  the  miners  are  almost 
wholb'  native-born  Americans,  mostly  boys  reared  on 
neighboring  farms.  Negroes  are  conspicuous  by  their 
absence,  and  are  not  wanted  in  any  capacity.  Many  of 
the  operators  and  practically  all  the  superintendents 
were  once  just  common  miners,  who  raised  themselves 
step  by  step,  as  an  intelligent  native  American  will  do 
when  given  the  opportunity,  freed  from  the  trammels 
of  restrictive  unionism  and  the  poison  of  specious 
propaganda. 

The  operators  deserve  great  credit  for  the  way  they 
have  combined  to  build  good  roads  and  hospitals,  and 
especially  for  the  considerate  treatment  of  their  men  in 
the  present  industrial  depression.  During  the  last 
winter  not  a  few  mines  were  operated  at  an  actual  loss 
so  as  to  keep  the  men  from  distress,  and  the  miners  in 
turn  intelligently  and  willingly  agreed  to  a  considerable 
reduction  in  wages,  for  there  was  little  difficulty  in 
making  them  understand  the  situation  and  the  need  for 
co-operation  and  essential  concessions  in  remuneration. 

A  dreadful  disease  due  to  the  character  of  the  rock 
in  which  the  ores  occur,  known  as  miner's  phthisis,  or 
consumption,  and  which  has  been  the  cause  of  so  much 
trouble  in  the  Transvaal  gold  mines,  is  not  uncommon  in 
the  Joplin  district.  The  finely  powdered  siliceous  dust, 
composed  of  sharp  angular  microscopic  fragments  of 
flint,  enters  the  lungs  and  cannot  be  thrown  off,  result- 
ing in  time  in  tuberculosis.  Here,  as  in  South  Africa, 
preventive  measures  have  been  taken,  and  the  trouble 
has  been  minimized  as  much  as  possible,  but  sad  cases 
are  often  found  which  are  beyond  cure.  In  such 
instances  the  operators  and  the  men  themselves  have 
been  most  sympathetic  and  helpful  to  unfortunate 
victims.  It  is  to  be  hoped  that  a  well-founded  sana- 
torium will  be  established  ere  long  for  the  care  of  these 
miners.  The  men  who  have  made  fortunes  in  this  dis- 
trict ought  to  bear  this  in  mind,  and  doubtless  will  do 
so  when  they  realize  the  need.  Sanitary  conditions  and 
the  comfort  of  the  men  cannot  be  expected  to  be  as  com- 
plete and  efficient  at  the  small  plants  common  in  the 
district  as  they  are  at  great  mines  whose  life  in  one 
spot  may  cover  many  years.  The  little  mines  and  mills 
are  here  today  and  gone  tomorrow.  Tearing  down  and 
rebuilding  the  same  mill  miles  away  is  a  common  prac- 
tice in  the  Joplin  district. 

Improvements  in  Marketing  and  Financing 
ijicsirable 

The  j?reat  danger  of  the  present  crisis  lies  in  the 
fact  that  so  many  of  thn.Hc  mining  companies  are  over- 
capitalized and  have  no  fiiiaiuial  resilience.  They  paid 
large  prices  for  their  leases  during  boom  days,  the 
royalties  are  now  exceHsive,  and  the  whole  district 
SUfTers  enormously  from  a  lack  of  common-.sense 
economies  which  .sooner  or  later  must  be  adopted  if  a 
larffe  number  of  the  nperntors  are  not  to  become 
bankrupt.  A  Hystem  of  common  selling  of  their 
product,  thus  eliminating  the  pestiferous  "ore  buyer"; 
a  combined  agency  for  the  purcha.Me  of  supplies,  and  the 
elimination  of  the  elusive  and  peripatetic  "powder 
agent"  are  among  the  reforms  most  urgently  required. 
Nor  are  the  (.perators  unaware  of  the  need  for  these 
reforms.  The  difBcully  has  been  to  obtain  cf)-op«'nitive 
action    sufficiently    strong    to    overr'onie    the    inertia    <>( 


established  custom  and  the  subtle  influences  of  personal 
friendships  and  obligations. 

Upon  questions  of  operation  and  technical  practice  a 
visiting  engineer,  even  though  he  be  a  former  Joplin 
operator  like  the  writer,  does  not  willingly  offer  gratui- 
tous criticism.  He  knows  from  experience  the  difficulties 
of  the  situation;  he  is  more  sympathetic  than  censorious, 
being  fully  aware  of  the  fact  that  there  are  engineers 
in  the  district  more  competent  than  he  is  to  suggest 
improvements  wherever  conditions  may  seem  to  warrant 
or  justify  them. 

At  first  sight,  nearly  all  the  engineering  practices  in 
the  district  seem  and  are  crude.  After  a  better 
acquaintance  with  conditions,  a  reason  for  these  seem- 
ingly slipshod  methods  is  evident.  The  question  is,  are 
they  not  carried  too  far?  Are  not  the  wastes  and 
extravagances  of  which  everybody  is  conscious  the  result 
of  the  unsound,  fundamental  defects  that  I  mentioned 
in  the  beginning  of  this  paper?  Would  not  larger  and 
financially  stronger  companies,  provided  with  competent 
engineering  staffs,  eliminate  these  wastes?  Undoubtedly 
they  would,  but  the  poor  man  and  his  little  mine  could 
not  compete,  and  his  eventual  elimination  might  follow, 
which,  in  my  opinion,  would  be  a  calamity. 

Joplin  District  Advantageously  Situated 

In  quality  and  in  quantity  the  Joplin  zinc  ores  are 
without  a  world  rival.  As  placed  on  the  market,  the 
concentrate  averages  a  metallic  content  of  60  per  cent 
zinc,  little  iron,  and  a  large  amount  of  sulphur,  usually 
wasted  by  the  smelters,  to  the  annoyance  of  their 
neighbors  and  the  satisfaction  which  some  corporations 
seem  to  enjoy  in  squandering  the  gifts  of  a  bountiful 
Nature. 

The  demand  for  these  rich  ores  to  "sweeten"  the 
leaner  grades  of  other  localities  ought  to  be.  and 
probably  is,  large.  European  smelters  are  keen  to  have 
them,  but  were  unable  to  import  them  in  pre-war  days, 
for  various  reasons  which  cannot  now  be  discussed.  At 
the  present  time  their  need  is  even  greater,  but  the 
differential  in  exchange  forbids  importation.  Hence 
with  the  domestic  zinc  market  shot  to  pieces,  the  poor 
operator  holds  the  bag  while  interest  charges  and 
natural  deterioration  of  plant  eat  him  up. 

It  seems  useless  to  delude  ourselves  with  the  hope  that 
the  condition  of  the  zinc  industry  will  materially 
improve  in  the  near  future  unless  something  is  done  to 
assist  it.  Whether  anything  can  be  accomplished  with 
that  end  in  view  is  an  important  iiuestion.  The  usual 
nostrum  suggesting  itself  to  the  political  economist  in 
such  cases  is  the  tariff  pill:  that  wonderful  panacea  for 
all  the  economic  evils  which  adlict  a  hermit  country 
sufficient  unto  itself,  and  unconscious  of  the  needs  of  its 
fellow  luitions  near  and  far.  At  present  the  zinc 
industry  stands  on  all  fours  with  copper.  Facilities  for 
the  production  of  both  metals  were  so  stimulated  by  war 
necessities,  that  the  zinc  industry  is  able  to  produce 
today  more  metal  than  the  normal  market  can  absorb  or 
is  likely  to  need  for  some  years. 

Turning  aside  from  these  pessimistic  and  oppressive 
facts,  it  is  pleasant  to  consider  lirielly  what  a  truly 
wonderful  country  is  Ibis  Joplin  legion.  llicli  soil,  milii 
climate,  cxccillent  railroad  fiu'ilides.  good  roads,  a  neigh- 
boring supply  of  coal,  luttural  g;is.  some  reljitively  in- 
expensive hydro-electric  power,  and  the  great  oil  fields 
of  Oklnhiima  .-ind  Kan.''as  but  a  few  miles  distant.  In 
brir-f,  it  woidd  be  diflU-ult  to  firxl  a  more  favored  rcgi(ni 
in   Ibis  much- favored   United   States. 
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In  the  face  of  the  extraordinary  advantages  of  loca- 
tion can  it  be  maintained  that  the  Joplin  lead  and  zinc 
industry  needs  the  stimulus  of  a  protective  duty  on 
imported  ores?  Will  not  such  an  artificial  incentive 
react  in  promoting  and  maintaining  wasteful  domestic 
practices  that  could  not  survive  were  it  necessary  to 
meet  competition?  Is  it  not  going  contrary  to  human 
nature  to  expect  any  other  result?  Is  not  our  whole 
American  protective  theory  based  on  the  questionable 
premise  that  our  higher  scale  of  living  and  wages  de- 
mands safeguarding  from  competition  of  goods  produced 
by  people  living  on  a  lower  plane?  There  is  no  doubt 
we  live  in  a  manner  which  we  believe  to  be  better  than 
that  of  any  other  nation  in  the  world.  Whether  we  are 
actually  any  better  or  happier  for  it  is  another  question. 
At  any  rate  in  the  case  under  discussion  should  not 
freight  rates  and  the  extraordinary  natural  advantages 
I  have  enumerated  afford  all  the  protection  any  mining, 
metallurgical,  or  manufacturing  industrj'  established  in 
the  Joplin  district  has  any  right  to  expect?  Why  burden 
a  whole  nation  with  the  increased  costs  of  a  commodity 
if  the  only  result  is  encouraging  slipshod,  wasteful 
practices,  and  providing  inordinate  profit  to  a  favored 
few  rather  than  as  a  reward  of  skillful,  thrifty,  and 
sound  business  methods? 

There  was  a  time  in  our  national  history,  not  so  many 
years  ago.  when  a  high  protective  tariff  was  needed, 
and  results,  in  encouraging  the  establishment  of  new 
American  industries,  subsequently  justified  it,  but  are 
we  now,  as  the  leading  industrial  nation  of  the  world, 
justified  in  creating  a  new  high  protective  tariff  as  a 
general  policy?  Doubtless  in  some  cases  it  ought  to 
be  done,  where  special  conditions  exist  against  which 
it  would  be  hopeless  to  compete.  An  instance  would 
probably  be  that  of  metallic  zinc  smelted  in  Mexico  and 
by  the  German  smelters  of  Silesia  and  Poland.  Joplin 
ores,  however,  should  be  beyond  competition.  They  are 
incomparable  in  themselves,  and  are  produced  under 
such  favorable  conditions  that  the  mining  situation  of 
the  whole  district  would  seem  to  be  impregnable. 

The  tariflf  is  an  extremely  controversial  subject ;  opin- 
ions regarding  it  are  usually  influenced  by  self-interest 
and  local  sentiment.  But  the  time  has  now  arrived  when 
we  ought  to  have  the  courage  to  put  these  questions  to 
ourselves  and  answer  them  in  what  we  would  honestly 
consider  to  be  for  the  best  interests  of  the  whole 
country  and  for  the  sensible  conservation  of  our  min- 
eral resouires,  irreplaceable  and  not  limitless. 


Phosphate  in  Tunis 
By  Henry  L.  Geissel 

Written  for  Engineering  and  Mining  Journal 

The  production  of  phosphate  is  one  of  the  principal 
industries  of  the  French  Protectorate  of  Tunis.  Ac- 
cording to  oflScial  figures  just  published  in  the  "Sta- 
tistique  Generale  de  la  Tunisie,"  the  exports  of  phos- 
phate during  the  last  few  years  were  as  follows: 

Total  Vnlue  Price  per  Ton 

Tona  in  Francs  in  Francs 

1910 1,334.000  29.354.000  22  0 

1913 2,072,000  45.522,000  21    98 

1915 1.170,000  26.910000  23  0 

1917 677,000  23.681,000  34  98 

1919 1,075,000  48,385,000  4501 

Before  the  outbreak  of  the  war  the  annual  exports 
increased  in  quantity,  though  the  price  decreased.  Ex- 
act figures  for  1920  are  not  available,  but  it  is  safe  to 
say  that  production  did  not  exceed  that  of  the  previous 
year.     The  Tunisian   phosphate   industry   is   hampered 


seriously  through  want  of  laborers.  For  this-  reason 
Italy  has  to  place  a  certain  number  of  workmen  at  the 
dispo.sal  of  the  Tunisian  authorities,  in  order  to  obtain 
sufficient  phosphate  for  the  requirements  of  the  country. 

The  price  for  phosphate,  which  from  1910  to  1913 
.''howed  a  declining  tendency,  has  largely  increased 
again,  chiefly  on  account  of  the  enormous  increase  in 
wages  and  raw  materials,  such  as  coal. 

The  principal  importers  of  Tunisian  phosphate  were: 

France  Italv  Germany  England 

In  1,000  .Metric Tons' . 

1910 501  350  62  175 

1913 690  453  185  181 

1915 342  399  ..  197 

1917 143  226  ,  .  205 

1919 184  335  242 

At  present  the  bulk  of  the  Tunisian  phosphate  is 
shipped  to  France  and  Italy.  England  takes  third  place, 
although  in  1918  that  country  received  as  much  as 
France  and  Italy  together.  On  account  of  the  war,  the 
exports  to  Germany  have  ceased  entirely. 


Eifferential  Flotation  Tests  on 
Galena-Sphalerite  Ores 
The  U.  S.  Bureau  of  Mines  has  recently  issued  an 
interesting  bulletin  (No.  205)  descriptive  of  experi- 
mental work  carried  on  in  the  Coeur  d'Alenes.  The 
general  conclusions  reached,  which  of  course  apply  only 
to  the  lead-zinc  ores  of  the  CcEur  d'Alene  district  in 
Idaho,  are  interesting: 

1.  A  complete  separation  of  the  lead  and  zinc  sul- 
phides by  differential  flotation  is  impossible,  owing  to 
the  intimate  association  of  the  minerals. 

2.  Fine  grinding  is  essential  to  liberate  most  of  the 
sulphide  minerals  and  to  permit  their  separation  by 
differential  flotation. 

3.  A  better  recovery  is  possible  with  an  ore  that 
has  been  crushed  wet  than  with  one  that  has  been 
crushed  dry. 

4.  A  pulp  density  of  about  2* :  1  to  3i:l  (water  to 
solids)  seems  to  give  the  best  differential  selection  and 
mineral  recovery  at  normal  temperature. 

5.  Each  ore  seems  to  require  a  somewhat  different 
flotative  mixture  and  the  effect  of  a  certain  oil  or  chem- 
ical on  one  ore  may  differ  from  that  on  another  sim- 
ilar ore. 

6.  Differential  flotation  effects  a  more  satisfactory 
separation  of  the  sulphide  minerals  than  has  been  ob- 
tained by  existing  methods. 

7.  A  better  differential  selection  of  the  lead  from  the 
zinc  sulphide  is  effected  with  an  alkaline  or  neutral  pulp 
than  with  an  acid  pulp. 

8.  The  quantity  of  the  chemical  or  flotation  agents 
used  in  the  small-scale  tests  can  be  reduced  in  large- 
scale  tests  or  in  practice. 

9.  Soda  ash,  sodium  hydroxide,  sodium  silicate  (water 
glass),  salt,  lime,  coal-tar  creosote,  alcohol,  gasoline, 
and  charcoal  seem  to  assist  in  the  selective  separation 
and  recovery  of  lead  sulphide  in  the  presence  of  zinc 
and  iron  sulphides.  Their  effectiveness,  however,  may 
be  modified  by  the  gangue  constituents  of  the  ore. 

10.  Copper  sulphate  or  some  other  copper  compound, 
such  as  copper  carbonate,  when  added  to  a  pulp  con- 
taining soda  ash  after  the  lead  concentrate  has  been 
removed,  seems  to  give  good  results  in  floating  the  zinc 
mineral  in  some  of  the  ores. 

11.  The  Bradford  SO,  process  seems  to  be  adaptable 
to  the  separation  of  the  lead  and  zinc  sulphides  of 
some  ores. 
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SHAFT-SINKING    CREW   AT  VAN   DYKE   NO.    1   SHAFT.   MIAMI.  ARIZ. 


Sinking  Van  Dyke  No.  1  Shaft 

Conditions  Under  Which  Operations  Were  Conducted  Permitted  Good  Progress, 
And  at  One  Time  the  World's  Shaft-Sinking  Record  Was  Claimed-  Plugger  Drills 
Used   as   Moiling   Machines — Gila  Conglomerate  Stated  To  Be  Dry  Formation 

By  E.  R.  Rice 

Wiittfn   for  lingimerinii  and  Miniiin  JmirunJ 


THE  property  of  the  Van  Dyke  Copper  Co.  is 
.situated  at  Miami,  Gila  County,  Ariz.,  and  at  the 
southeast  end  of  what  is  locally  known  as  the 
"Miami  mineral  zone."  This  area,  which  i.s  the  locu.s 
of  the  orebodie.s  of  th(;  Miami  and  In.spiration  mines,  is 
a  cre.Hcent-shaped  zone  of  mineralization,  and  a.s  devel- 
oped to  date  is  about  two  miles  lonjf  and  approximately 
2,000  ft.  in  width  at  its  wide.st  part.  The  relation  of 
the  zone  of  mineralization  to  the  properties  of  the 
diHtrict  is  shown  in  FiR.  1. 

The  orebodies  of  the  Miami  and  Inspiration  mines 
are  of  the  disseminated  chalcocite  type,  typical  of  that 
group  of  mines  generally  classed  under  the  head  of 
"porphyriefl."  The  greater  part  of  the  ore  developed 
In  the  district  occurs  in  the  Pinal  schist,  though  im- 
portant oifbodicH  are  found  in  the  .Schultze  granite  in 
some  place.i  where  it  has  intruded  the  Pinal  schist.  The 
depth  at  which  the  present  developed  ore  occurs  below 
the  surface  of  the  ground  varies  from  200  ft.  to  1,200  ft.' 
The  eaHtern  end  of  the  Miami  miner.il  zone  has  been 
faulted  downward  by  the  Miami  fault,  I  he  fault  limit- 
ing the  main  orebody  of  the  Miami  mine  on  the  south- 


■Kor  ArUil\i-i\  Inf'iiriintliin 
fnri'  rpf  lh<-   .MInml  .Uxlrlil 
MKiml.  Ariz."  by    f.   I*   Rnr 
fmnli.iuil  I'aprr  11.'.. 


■  .ri.f.rnlnK  (Im-  >(.■■. I. .f    ihhI  ori-  oiour- 

■Tlii'  r'o|.|Mr    l).i n»   of  U„y  nnd 

..,n».      II,  f!.   f).„|„Ki,„|   Hurvi-y.   Pro- 


east.  Locally  the  Miami  fault  .strikes  N.  22  deg.  E. 
and  dips  to  the  southeast  at  an  angle  of  46  deg.  On  the 
northwest  (foot-wall  and  up-throw)  side  of  the  fault 
occur  the  present  developed  orebodies  of  the  district, 
and  all  geological  evidence  obtainable  points  to  the  prob- 
ability of  ore  of  similar  character  being  found  on  the 


I-IO.    1.      MIAMI    .MI.VIlllAI,   /.ONIC 

hanging-wall  or  down-throw  side  of  the  Miami  fault  to 
the  southeast.  The  surface  rocks  to  the  northwest 
(locally)  of  the  Miami  fault  consist  of  pjnal  schist,  with 
intrusions  of  Schultze  granite;  those  to  the  southeast 
are  flila  conglomerate,  which  has  been  faulted  downward 
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against  the  schist  and  granite.  The  Gila  conglomerate 
is  of  later  origin  than  any  other  formation  in  the  dis- 
trict and  was  deposited  subsequent  to  ore  deposition  and 
the  ensuing  secondary  enrichment.  Consequently,  no 
surface  criteria  are  obtainable  to  guide  one  in  the 
search  for  ore  beneath  the  conglomerate. 

The  property  of  the  Van  Dyke  Copper  Co.  lies  to  the 
southeast  of  and  on  the  hanging-wall  side  of  the  Miami 
fault  and  is  in  line  with  the  probable  extension  of  the 
Miami  mineral  zone.  Drilling  operations  for  explora- 
tion purposes  were  started  in  1916,  operations  being  con- 
fined to  that  portion  of  the  property  near  that  of  the 
Miami  Copper  Co.  At  the  time  of  starting  drilling 
operations  the  thickness  of  the  Gila 
conglomerate  as  well  as  the  vertical 
displacement  of  the  Miami  fault 
were  unknown,  as  drill  hole  No.  76 
of  the  Miami  Copper  Co.  was  re- 
ported to  have  been  abandoned  in 
Gila  conglomerate  at  a  depth  of 
2,050  ft.  Miami  No.  76  drill  hole  is 
about  1,300  ft.  northeast  of  Van 
Dyke  No.  1  drill  hole.  No.  1  drill  hole 
of  the  Van  Dyke  Copper  Co.  encoun- 
tered an  orebody  of  commercial  grade 
at  a  depth  of  1,170  ft.,  w-hich  con- 
tinued to  a  depth  of  1,219  ft.,  at 
which  depth  the  hole  was  lost.  This 
orebody  was  composed  of  silicates 
and  carbonates  of  copper.  No.  1  drill 
hole  indicated  that  the  thickness  of 
the  Gila  conglomerate  was  730  ft., 
although  at  the  time  of  drilling  this 
hole  the  evidence  was  not  accepted 
as  conclusive,  on  account  of  the  Gila  conglomerate  (lo- 
cally) being  composed  entirely  of  fragments  of  Pinal 
schist  near  its  base. 

Owing  to  war  conditions,  drilling  was  discontinued 
early  in  1918,  and  when  development  work  was  resumed, 
in  1919,  it  was  decided  to  sink  a  shaft  near  No.  1 
drill  hole  and  carry  on  exploration  by  underground 
methods.  The  main  reasons  for  this  decision  were  the 
high  cost  of  drilling  and  the  great  danger  of  losing  deep 
holes.  The  shaft  which  is  known  as  Van  Dyke  No.  1 
was  started  in  the  spring  of  1919  and  is  intended  for 
development  and  exploration  purposes  only.  As  the 
probabilities  of  this  ever  being  used  as  a  working  shaft 
are  remote,  it  was  the  policy  of  the  management  to  keep 
equipment  and  operating  expenses  at  a  minimum. 

The  shaft  is  of  two  compartments,  measuring  6  ft.  x 
11  ft.  outside  the  timbers.  Lining  sets  are  of  8-in.  x 
8-in.  timber  placed  5  ft.  center  to  center  excepting  in 
bad  ground,  where  the  interval  was  made  smaller,  de- 
pending on  conditions.  Lagging  is  of  2-in.  x  12-in. 
plank,  the  shaft  being  lagged  solid.  Guides  are  of 
3§-in.  x  5j-in.  clear,  straight-grained  Oregon  pine,  hav- 
ing a  length  of  1.5  ft.  SoUars  are  placed  every  15  ft.,  or 
thi'ee  sets.  Inclined  ladders  are  used,  the  opening  in 
the  sollar  being  under  the  ladder  above.  Framing  details 
are  shown  in  Figs.  2,  3,  4,  and  5. 

To  a  depth  of  760  ft.  the  shaft  is  in  Gila  conglomerate, 
and  a  novel  method  was  employed  for  sinking  through 
this  formation.  Locally  the  Gila  conglomerate  is  com- 
posed of  unconsolidated  fragments  of  Schultze  granite 
and  Pinal  schist,  though  near  the  base  it  is  made  up 
entirely  of  schist  fragments.  The  fragments  composing 
the  Gila  conglomerate  range  from  clay  and  sand  to 
boulders  several  feet  in  diameter.    It  is  too  hard  to  pick. 


and  is  difficult  to  drill,  on  account  of  the  raveling  and  the 
holes.  To  one  familiar  with  this  formation,  the  term 
"hard-pan"  comes  nearer  describing  it  than  any  other. 

The  main  features  in  the  method  to  be  described  were 
first  used  by  the  Foundation  Co.  in  the  sinking  of  the 
No.  5  shaft  of  the  Miami  Copper  Co.,  which  is  situated 
about  1,000  ft.  northeast  of  the  Van  Dyke  No.  1.  In 
this  method  the  "plugger"  type  of  drill  is  used  as  a 
moiling  machine,  and  the  practice  of  moiling  out  the 
entire  shaft  section  is  followed. 

In  the  practical  application  of  this  method,  a  trench 
or  sump  wide  enough  to  hold  the  sinking  bucket  and 
about  18  in.  deep  is  removed  across  the  center  of  the 


FI6  2 

FIGS.  2,  3,  4  AND 


TIMBER  FRAMING   DETAILS 


shaft  and  at  right  angles  to  the  long  axis  of  it.     The 

two  benches  left  are  then  moiled  off,  and  the  operation 
is  repeated.  In  the  sinking  of  the  Van  Dyke  shaft,  the 
following  procedure  was  followed :  A  cut  was  started 
at  the  point  .4,  Fig.  6.  This  was  done  by  the  machine- 
men  driving  their  bull  pick  bits  down  so  as  to  form  a 
V  as  shown  in  Fig.  7,  and  then  prying  up  the  material 
in  the  V,  using  their  machines  and  steel  as  a  prying 
unit.  The  first  V  would  be  about  12  in.  deep,  and  this 
would  be  enlarged  by  successive  cuts  until  a  sump  was 
formed  at  A,  Fig.  6,  about  18  in.  deep  and  wide  enough 
to  hold  the  bucket.  This  sump  would  then  be  extended 
across  the  shaft  as  shown  by  the  dotted  lines  in  Fig.  6. 

After  the  completion  of  this  work  benches  about  18  in. 
high  at  each  end  were  left.  One  machine  man  and  one 
mucker  worked  each  of  these,  the  machine  man  stand- 
ing on  the  bench  and  the  mucker  in  the  sump.  The 
method  of  moiling  off  the  bench  is  illustrated  by  Fig.  8. 
The  machineman  would  drive  his  steel  down  about  8  in. 
from  the  face  of  the  bench,  and  then,  using  his  machine 
and  steel  as  a  prying  unit,  he  would  pry  off  the  ground 
between  his  steel  and  the  face  of  the  bench.  As  he 
worked  across  the  shaft,  he  practically  had  two  free 
faces  to  break  to  at  all  times.  The  mucker  shoveled 
directly  from  in  front  of  the  machine,  and  a  large  pro- 
portion of  the  broken  muck  fell  on  his  shovel.  That 
which  did  not,  lay  on  a  comparatively  smooth  bottom, 
and  was  easy  to  shovel.  A  machine  man  kept  one 
mucker  busy,  so  that  there  was  no  waiting.  The  drill 
was  running  constantly,  and  as  soon  as  the  machine 
man  had  pried  off  one  bite,  he  immediately  lifted  his 
machine  and   started  on  another  cut. 

The  drills  used  were  the  Waugh  Clipper  No.  55.  To 
develop  a  more  powerful  blow  and  to  save  air,  the  blow 
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valves  and  ratchets  v.'ere  removed  from  the  machines 
and  the  hammers  were  plugged.  Although  no  measure- 
ments were  made  to  determine  how  much  this  increased 
the  efficiency  of  the  drills  as  moiling  machines,  the  im- 
provement appeared  to  be  about  75  per  cent. 

Water  Handled  by  Bailing 

Sinking  was  started  with  one  shift  per  day  and  was 
continued  on  this  basis  until  the  shaft  had  reached  a 
depth  of  700  ft.  Water  was  struck  at  300  ft.,  and  by 
the  time  the  shaft  was  700  ft.  deep  the  flow  had  in- 
creased to  such  an  extent  that  it  was  decided  to  operate 
three  shifts.  Water  was  handled  entirely  by  bailing, 
as  it  was  regarded  as  inadvisable  to  install  pumps  while 
the  shaft  was  in  the  Gila  conglomerate.  This  flow  of 
water  increased  from  5,000  gal.  to  about  10,000  gal. 
per  day  soon  after  the  schist  was  reached. 

When  a  three-shift  basis  was  started  it  was  decided 
that  we  had  an  excellent  chance  to  break  the  world's 
record  for  shaft  sinking,  so  a  telegram  was  dispatched 
to  the  Engineering  and  Mining  Journal  for  data  and 
the  following  reply  was  received:    "New  world's  record 


FIG.S 
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claimed  at  Oown  Mines,  .lohanne.sburg,  South  Africa, 
where  circular  .".haft  20  ft.  in  diameter  was  sunk  279  ft., 
f.r  from  655  to  934 ;  average  sjieed  9  ft.  in  twonty-four 
hoiirH,  during  December,  1918.  Previous  world's  rec- 
ordh  .'iIho  held  at  Crown  MincH,  where  252  ft.  wa.s  made 
in  thirt:.-one  days  at  No.  14  circular  .shaft." 

On  Ffli  1,  1920,  the  Hhaft  whh  measured  by  an  inde- 
pendent oiiKineerr,  and  on  that  date  we  "started  after" 
the  world'H  record.  The  shaft  waH  755  ft.  deep  and  In 
Gila  conglomerate.  On  the  night  shift  of  February  1, 
the  shaft  pas.sed  out  of  conglomf-riiii'  ut  a  depth  of 
760  ft.  and  entered  Pinal  .srhiHt,  whii  h  in  of  a  dilTfront 
character  than  the  Giin  conKlomeratc  In  places  the 
schist  was  badly  shattered,  anri  moiling  rf)iild  be  used 
to  advantage.  In  other  places  the  gro'ind  was  hard  and 
required   blasting.     Where  sloughing    gr»und   was   en- 


countered it  was  necessary  to  use  short  sets  and  keep 
the  timber  right  down  to  the  bottom,  using  spilling  and 
lacing  below  the  bottom  set. 

In  blasting,  eighteen-hole  rounds  were  put  in,  using 
the  center  V  cut.  The  cut  holes  were  drilled  10  ft.  in 
depth  and  the  squaring-up  holes  9  ft.  Blasting  was 
done  with  delay-action  detonators,  using  200-v.  alternat- 
ing current  for  ignition. 

World's  Record  Claimed 

Thirty-one  days  after  starting  on  this  program  the 
shaft  was  again  measured  by  an  independent  engineer 
and  found  to  be  1,063.2  ft.  deep,  which  showed  a 
progress  of  308.2  ft.  in  thirty-one  days.  The  actual 
working  time  was  approximately  twenty-nine  and  two- 
thirds  days.  We  claimed  the  world's  record,  although 
I  understand  the  Crown  Mines  now  claim  it  with  a 
progress  of  310  ft.  in  thirty-one  days,  or  1.8  ft.  more 
than  our  record. 

The  following  figui-es  giving  footage  per  shift  from 
surface  to  a  depth  of  1,063  ft.  are  interesting:  The 
actual  number  of  shifts  employed  in  sinking  this  depth 
was  305.  This  gives  an  average  progress  per  shift  of 
3.48  ft.  or,  considering  a  93-shift  per  month  basis,  is 
equivalent  to  a  progress  of  323.6  ft.  per  month,  or 
10.44  ft.  per  day  actual  working  time.  I  think  we  are 
safe  in  claiming  the  world's  record  for  sinking  1,063  ft. 
in  305  working  shifts.  There  was  a  total  (surface  and 
underground)  of  2,296  man  shifts  employed  to  this 
depth,  making  a  progress  per  man  shift  of  0.46  ft.  of 
completed  shaft.  This  work  included  framing  timbers, 
hoisting,  blacksmithing,  sinking,  timbering,  lagging  the 
entire  shaft  section,  putting  in  guides,  air  pipe,  sollars 
every  fifteen  feet,  ladders,  and  other  complementary 
work — in  other  words,  the  making  of  a  finished  shaft. 

Details  Conducive  to  Speed  Adopted 

The  shaft  sinking  was  done  on  contract.  In  hiring 
men,  the  contractor  employed  only  experienced  shaft- 
men,  who  were  paid  substantially  more  than  the  pre- 
vailing rate  of  wages  in  the  district.  Every  man  had  a 
specific  duty  to  perform;  consequently  he  became  pro- 
ficient in  that  particular  operation.  The  plan  also  served 
to  fix  responsibility  for  all  details  of  the  work.  A 
normal  crew  consisted  of  a  hoisting  engineer,  who  looked 
after  the  compressor;  a  top  man,  and  five  men  in  the 
bottom  of  the  shaft,  one  of  whom  acted  as  jigger  boss. 
Besides  these  men  there  was  an  extra  man  on  day  shift, 
who  framed  the  timbers  and  shan^ened  steel  with  the 
help  of  the  top  man.  Only  four  out  of  the  five  men 
worked  in  the  bottom,  excepting  when  timbering  was 
being  done.  The  fifth  man  rested.  This  allowed  a  man 
to  rest  20  per  cent  of  his  time,  which  enabled  the  crew 
to  work  at  top  speed.  Not  only  were  they  able  to  do 
this  on  account  of  the  rest  obtained,  but  they  had  no 
psychological  reason  for  doing  otherwise.  In  other 
words,  they  had  no  excuse  to  "taper  off." 

In  blasting  ground,  the  method  of  operation  was 
similar  to  good  practice  elsewhere,  although  in  this 
instance  the  moiling  machine  w:is  used  in  conjunction 
with  regular  bla.sting  operations.  After  a  round  had 
been  mucked  out,  it  was  always  possible  to  moil  a  foot 
or  so  of  shaft  below  the  area  binUi'n  by  the  blasting, 
thereby  giving  an  extra  foot  of  NJiiift  with  no  extra 
blasting  ancT  with  little  time  .'iiiil  expense.  This  also 
left  the  bottom  in  good  condition  fur  drilling  I  lie  next 
round. 

All    limbering   operations    were    standardized.      Each 
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man  on  the  job  always  knew  what  the  next  detail  of  the 
work  would  be,  knew  when  it  would  start,  and  knew  his 
part  in  the  general  plan.  When  the  drilling  crew  was 
ready  to  timber,  the  men  gave  the  engineer  a  pre- 
arranged signal,  and  two  of  them  were  hoisted  about 
100  ft.  up  the  shaft,  where  they  removed  four  hanger 
rods.  (Hanger  rods  were  left  in  for  about  100  ft. 
above  the  bottom.  In  bad  ground  they  were  left  in 
permanently ;  in  which  case,  new  hanger  rods  were  sent 
down  from  surface.) 

In  the  meantime,  the  other  three  men  wei'e  getting 
everything  in  i-eadiness  for  timbering.  While  the  hanger 
rods  were  being  put  in  the  last  set,  the  bucket  was  sent 
to  surface  and  detached  from  the  cable  by  the  top  man, 
who  in  the  meantime  had  the  two  wall  plates  in  readi- 
ness for  lowering.  The  wall  plates  were  attached  to  the 
cable  by  means  of  a  large  clevis,  the  clevis  bolt  being 
placed  in  the  hanger-rod  holes  in  the  wall  plates.  As 
soon  as  the  wall  plates  were  detached  from  the  cable,  it 
was  sent  to  surface,  and  the  water  bailer  was  attached 
in  place  of  the  regular  sinking  bucket.  The  bailer  was 
of  25-cu.ft.  capacity  and  the  sinking  bucket  was  of 
13  cu.ft.,  consequently  the  former  was  better  adapted 
to  handling  timber,  blocks,  and  wedges  on  account  of 
its  greater  size.  It  was  also  in  position  to  bail  the  water 
that  had  accumulated  during  the  course  of  timbering 
as  soon  as  it  was  necessary  to  do  so. 

The  end  plates  and  posts  were  then  sent  down,  arriv- 
ing at  the  bottom  about  the  time  that  the  wall  plates 
had  been  swung  into  position.  The  end  plates  were 
then  put  on  the  posts  placed  in  position,  and  the  set  was 
pulled  into  place  by  the  hanger  bolts.  The  set  was  then 
lightly  blocked  into  approximate  position  by  means  of 
temporary  blocks.  In  this  way  it  was  possible  to  judge 
the  exact  size  of  the  blocks  to  be  used.  These  were  then 
split  to  the  proper  dimensions,  the  temporary  blocks 
removed,  and  the  permanent  ones  inserted.  When  all 
permanent  blocks  were  in  place,  the  set  was  wedged  to 
its  final  position. 

In  blocking  the  set,  a  2-in.  x  12-in.  timber  about 
18  in.  long  was  placed  next  to  the  set  at  the  joint,  so 
that  the  blocking  pressure  would  be  evenly  distributed 
over  the  entire  joint.  Alignment  was  maintained  by 
means  of  plumb  lines  in  three  corners  of  the  shaft. 
After  the  set  was  blocked  the  divider  of  the  set  above 
was  put  in  and  the  blocking  at  the  center  of  that  set 
securely  wedged.  The  divider  of  the  last  set  was  always 
left  out  to  simplify  handling  of  the  bucket  and  working 
in  the  bottom.  The  lagging  was  then  put  in  place, 
securely  blocked  and  filled,  so  that  the  ground  could  not 
slough  more  than  the  length  of  one  set. 

While  four  men  were  finishing  up  the  lagging,  the 
fifth  man  bailed  out  the  water,  and  by  the  time  the 
timbering  was  finished  the  bailer  could  be  taken  off  and 
the  sinking  bucket  put  in  place  ready  for  the  resumption 
of  sinking  operations. 

In  timbering,  each  man  worked  on  a  certain  corner, 
while  the  fifth  man  unloaded  timbers,  handled  the 
bucket,  and  rendered  general  assistance  to  the  other 
men.  This  arrangement  afforded  a  crew  of  four  indi- 
vidual units,  one  at  each  corner,  which  combined  to 
make  two  crews  of  two  men  each  at  each  end  of  the 
shaft.  With  the  same  man  handling  the  same  corner 
all  of  the  time,  the  men  became  vej-y  proficient,  as  they 
£oon  learned  each  other's  peculiarities  and  methods  and 
worked  together  like  a  well-trained  team.  Also,  by  this 
arrangement,  it  was  easy  to  fix  responsibility  for  any 
part   of  the  work.     In  framing  timbers,   most  of  the 


framing  was  done  by  means  of  a  26-in.  cut-off  saw 
which  was  driven  by  a  belt  placed  on  one  of  the  fly- 
wheels of  the  air  compre-ssor. 

The  crosshead  used  is  shown  in  Fig.  9.  The  guide 
shoes  extend  the  entire  length  of  the  crosshead,  and 
are  formed  by  bolting  l-in.  x  8-in.  flat  iron  to  the 
4-in.  X  6-in.  side  pieces.  In  sinking,  the  cable  passes 
freely  through  the  crosshead,  which  is  carried  by  the 
clip  C  on  the  cable.  This  clip  is  in  two  halves  and  is 
clamped  to  the  cable  by  bolting  the  halves  together.  It 
was  originally  a  shaft  coupling,  and  serves  its  function 
as  a  clip  admirably.  It  is  flat  on  the  top,  and  permits 
the  cable  to  rotate  freely  in  the  crosshead.  This  is 
important  in  sinking  operations,  for  in  most  instances 
where  the  cable  has  broken  while  sinking,  the  point  of 
failure  has  been  at  the  place  where  the  clip  is  attached 
to  the  cable. 

Failure  of  hoisting  cables  is  usually  caused  by  a  com- 
bination of  three  features  of  operation:  First,  by  strain 
put  on  the  cable  by  the  clip  as  it  comes  up  against  the 
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FIGS.   9   AND  10.      CROSSHEAD  AND  CLEVIS 

stationary  crosshead  resting  on  the  bumpers;  second, 
by  bending  of  the  cable  at  the  point  where  the  clip  is 
attached — this  being  caused  by  the  bucket  swinging 
pendulum-like  under  the  crosshead  as  it  passes  up  and 
down  the  shaft,  and,  third,  by  the  rotation  of  the  cable 
being  suddenly  arrested  when  the  clip  comes  up  against 
the  crosshead,  which  is  caused  by  using  a  clip  that  will 
not  allow  the  cable  to  rotate  freely  in  the  crosshead. 

If  a  loaded  bucket  is  hoisted  from  the  bottom  of  the 
shaft,  by  the  time  the  clip  has  reached  the  crosshead  at 
the  bumpers — fifteen  to  forty  feet  above — the  (.able  is 
untwisting  rapidly,  and  the  heavily  loaded  bucket  has 
acquired  a  strong  movement  of  rotation  about  its  vertical 
axis.  If  the  clip  on  the  cable  is  such  that  this  rotation 
is  suddenly  stopped  when  the  clip  comes  up  against  the 
crosshead,  the  effect  is  to  place  severe  alternating 
stresses  on  the  cable  at  the  point  where  the  dip  is 
attached.  My  personal  belief  is  that  the  third  cause 
of  failure  is  more  dangerous  than  the  other  two  com- 
bined. By  using  the  clip  described,  the  rotati'iii  of  the 
cable  is  brought  to  a  gradual  stop  and  the  twisting  and 
untwisting  below  the  crosshead,  cau.sed  by  using  a  clip 
that  does  not  allow  the  cable  to  rotate,  is  practically 
eliminated.     Allowing  the  cable  to  rotate  freely  in  the 


866 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  21 


crosshead,  in  addition  to  hanging  the  crosshead  on  a 
trigger  while  the  bucket  is  being  dumped,  will  aid  con- 
siderably in  preventing  cable  breakage.  In  sinking 
the  Van  Dyke  shaft,  about  15  ft.  was  cut  off  the  cable 
evei\v  thi-ee  or  four  weeks. 

Fig.  10  illustrates  the  type  of  clevis  and  pin  used  to 
attach  the  bucket  to  the  cable.  A  regular  thimble  was 
used  in  the  end  of  the  cable  and  was  attached  to  it  by 
means  of  four  Crosby  wire-rope  clips. 

Hoisting  buckets  of  13-cu.ft.  capacity  were  used.  The 
general  arrangement  of  the  dumping  apparatus,  shaft 
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FIGS.  11  AND  12.     DIAGRAMS  SHOWING  HOISTING  AND 
LOWERING  OF  BUCKET 

doors,  and  other  operating  devices,  is  shown  in  Figs.  11 
and  12.  Fig.  11  shows  the  position  of  the  bucket,  chute, 
trigger,  counterweights,  and  doors  just  after  the  bucket 
ha.s  been  hoisted  and  is  ready  to  be  lowered  for  dump- 
ing, and  Fig.  12  illustrates  their  position  after  the 
bucket  has  tjeen  dumped.  When  the  bucket  has  been 
hoisted,  the  top  lander  pulls  the  rope  R,  Fig.  11.  This 
cau.se.s  the  different  pieces  of  apparatus  to  take  the 
positions  .shown  in  Fig.  12,  with  the  exception  of  the 
bucket,  which  i.s  shown  in  the  position  it  assumes  after 
having  been  dumped.  The  bucket  is  then  lowered  to 
the  .swinging  chute  C,  the  chain  attached  to  the  bottom 
of  the  bucket  engaging  in  the  catch  IK  The  edge  of  the 
bucket  strikes  the  block  /■;  which  causes  it  to  dump  and 
assume  the  position  shown  in  Fig.  12. 

It  will  be  seen  from  the  figures  that  when  the  top 
lander  pulls  the  rope  H,  the  chute  C  drops  into  the 
dumping  position,  the  doors  FF  are  closed  over  the 
collar  of  the  shaft,  and  the  trigger  T  drops  into  a 
horizontal  position  so  that  it  will  support  the  cross- 
head  while  the  bucket  is  being  dumped.  Hy  closing 
the  dooj  the  danger  of  rocks  falling  down  the  shaft 
is  eliminated.  A  little  psychology  is  here  at  work,  for 
although  tht:re  is  not  much  danger  of  u  rock  falling 
down  the  shaft  if  the  doors  are  nut  closed,  nevertheless 
one  might.  Hy  holding  the  crosshend  up  while  th«' 
bucket  is  Vjeing  dumped  serious  benrljn/  strains  on  the 
cable  are  lessened. 

After  the  bucket  has  been  dumped  ami  hoisted  so  as 
to   clear   the   chute   thi-   top   lander   pulls    the   counter- 


weight CW  and  the  chute,  doors  and  other  parts  return 
to  their  normal  position  shown  in  Fig.  11. 

In  constructing  a  dumping  arrangement  of  this  type, 
the  main  considerations  are  the  proper  weighting  of  the 
different  components  and  the  adjusting  of  the  posi- 
tions of  the  different  ropes  and  pulleys.  This  is  done 
best  by  a  cut-and-try  method.  To  anyone  duplicating 
the  arrangement  shown  I  suggest  that  the  angle  of  the 
chute  be  made  at  45  deg.  with  the  horizontal  when  in 
the  dumping  position.  Make  the  catch  D  strong,  prefer- 
ably out  of  pick  steel,  and  bend  the  end  of  the  catch 
downward  at  an  angle  of  45  deg.  Bolt  the  block  E 
and  the  catch  D  securely  to  the  chute  and  make  the 
shaft  or  axle  B  very  strong,  preferably  out  of  2-in. 
shafting  if  obtainable.  The  pulleys  should  be  of  at 
least  4-in.  diameter,  and  flexible  light-wire  cable  should 
be  used  for  the  operating  doors. 

When  timbering  operations  are  going  on,  the  chute 
C  is  in  the  position  shown  in  Fig.  11,  but  it  is  neces- 
sary to  open  and  close  the  doors  FF  for  changing 
buckets,  handling  timber  or  other  work.  To  simplify 
handling  the  doors,  the  rope  M  is  provided  with  a  ring 
and  hook  at  O.  By  unhooking  at  this  point,  the  rope 
to  the  doors  can  be  connected  to  the  counterweight  P, 
which  almost  balances  the  weight  of  the  doors,  and 
they  can  then  be  raised  and  lowered  at  will,  independent 
of  the  chute  and  with  little  effort. 

Relation  of  Shaft  to  Geology  of  District 

The  Van  Dyke  .shaft,  being  the  first  working  to  pene- 
trate the  conglomerate  east  of  the  Miami  fault,  is  of 
more  than  ordinary  interest  from  a  geological  stand- 
point. Although  the  lateral  work  done  from  the  shaft 
is  not  yet  sufficient  to  clear  up  all  obscure  points,  some 
interesting  data  have  been  obtained.  The  following  is 
a  log  of  the  shaft  from  collar  to  bottom: 

0  to  760  ft.  formation  is  Gila  conglomerate. 

Water  struck  at  300  ft.,  the  total  flow  being  5,000  gal. 
per  day  at  the  base  of  the  conglomerate  and  increasing  to 
10,000  gal.  per  day  when  the  shaft  had  reached  a  depth  of 
1,100  ft. 

Pinal  schist  entered  at  depth  of  760  ft. 

Leached  Pinal  schist  from  760  ft.  to  1,183  ft.,  showing 
small  amounts  of  chalcotrichite. 

Orebody  composed  of  tarboiiatt's  ;nui  silicates  of  copper 
extending  from  1,183  ft.  to  1,218  ft. 

1,218  ft.  to  1,430  ft.  Pinal  schist  showing  small  amounts 
of  chrysocoUa,  malachite,  azuritc,  cuprite,  and  native  copper. 

1,430  ft.  to  1,595  ft.,  Pinal  schist  carrying  chalcocite  in 
stringers  and  disseminated  grains. 

1,959  ft.,  top  of  primary  zone.  Schist  carrying  pyrite 
and  chalcopyrite. 

Granite  (dike)  from  1.610  ft.  to  1,635  ft. 

1,635  ft.,  encountered  Miami  fault. 

1,635  ft.  to  bottom  of  .shaft  at  1,692  ft.  consisted  of  fault 
drag  composed  of  fragments  of  Pinal  schist. 

For  several  years,  in  fact  ever  since  the  discovery  of 
the  Miami  orebody  and  the  reali/aton  of  the  fact  that 
prol)ably  a  portion  of  this  orebody  has  been  faulted 
downward  toward  the  southwcsl  by  the  Miami  fault, 
there  has  been  much  speculation  us  to  the  amount  and 
direction  of  displacement  of  the  Miami  fault.  Nothing 
can  be  learned  from  an  investigation  of  the  surface,  as 
the  country  lo  the  southeast  of  the  fault  is  composed 
entirely  of  (Jila  conglomernte.  The  Miami  Copper  ('o. 
drilled  its  No.  76  hole  to  a  dejjth  of  '2,050  ft.  (Fig.  1) 
and  reported  the  hole  in  conglomerate  for  the  entire 
distance. 

K.  I..  Unnsome  in  Profeiisional  Paper  115,  "The  Cop- 
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per  Deposits  of  Ray  and  Miami,  Ariz.,"  p.  178,  says, 
"The  search  for  ore  under  the  Gila  conglomerate  be- 
tween Miami  and  Globe  would  be  greatly  facilitated  if 
the  direction  and  amount  of  displacement  of  the  Miami 
fault  were  known.  The  present  investigation  gave  no 
clew  to  this  much-desired  information,  and  although 
special  study  devoted  to  this  particular  problem  might 
possibly  lead  to  its  solution,  it  is  difficult  to  see  what 
line  of  attack  would  be  likely  to  yield  definite  results. 
One  suggestion  is  that  a  careful  study  be  made  to  de- 
termine the  character  and  amount  of  the  displacement 
of  the  Main  porphyry  dike  in  the  Miami  workings.  This 
is  cut  off,  of  course,  by  the  Miami  fault,  and  it  is  as 
difficult  to  predict  where  its  eastern  continuation  may 
be  found  as  to  determine  the  position  of  a  possible 
continuation  of  the  Miami  orebody  beyond  the  fault." 

The  collar  of  the  Van  Dyke  shaft  is  3,630  ft.  above 
sea  level.  The  elevation  of  the  schist  on  the  foot-wall 
side  of  the  Miami  fault  is  3,775  ft.  The  elevation  of  the 
contact  between  the  conglomerate  and  schist  in  the  Van 
Dyke  shaft  is  2.870  ft.  Disregarding  erosion  of  the 
foot-wall  side  of  the  Miami  fault  subsequent  to  faulting, 
tilting  of  the  faulted  blocks,  and  other  features,  this 
would  give  a  minimum  throw  of  approximately  900  ft. 

The  upper  limit  of  the  chalcocite  zone  is  found  in  the 
Miami  mine  (foot-wall  side)  at  an  approximate  eleva- 
tion of  3,500  ft.  The  upper  limit  of  the  chalcocite  zone 
was  struck  in  the  Van  Dyke  shaft  (hanging-wall  side) 
at  an  elevation  of  2,200  ft.  Assuming  the  upper  limit 
of  the  chalcocite  zone  to  be  horizontal,  and  disregarding 
downward  migration  of  chalcocite  since  faulting,  this 
would  give  a  throw  of  1,300  ft. 


Nothing  was  found  during  the  course  of  sinking  that 
would  throw  definite  light  on  the  amount  of  lateral  dis- 
placement of  the  Miami  fault,  if  any.  The  answer  to 
this  problem  will  not  be  had  until  more  extensive  work 
has  been  done  in  the  schist  on  the  hanging-wall  side. 
Work  that  promises  to  give  an  early  solution  to  this 
question  is  now  in  progress  by  both  the  Miami  and  the 
Van  Dyke  companies,  the  former  being  engaged  in  deep- 
ening its  No.  5  shaft  and  the  latter  doing  latei'al 
exploration  on  its  1,550-ft.  level. 

In  closing.  I  desire  to  refute  the  statement  made  by 
a  prominent  engineer  to  the  effect  that  the  Gila  con- 
glomerate, locally,  is  a  wet  formation.  In  the  course 
of  extensive  churn  drilling,  covering  the  district  from 
end  to  end,  I  have  invariably  found  the  Gila  conglom- 
erate to  be  what  is  known  as  a  dry  formation.  The 
water  occurrence  in  the  conglomerate  passed  through 
by  the  Van  Dyke  shaft  may  be  described  as  typical  of 
the  entire  formation. 


Southern  Rhodesian  Mineral  Production 
Southern  Rhodesia's  mineral  production  for  1920 
was  valued  at  £4,450,988,  as  compared  with  the  1919 
total  of  £3,519,375,  according  to  the  Government  Min- 
ing Engineer's  report.  The  principal  increase  was  in 
gold,  which,  despite  a  decrease  in  weight  of  40,724  fine 
ounces,  increased  in  value  by  £557,051,  from  £2,499,498 
to  £3,056,549,  which  includes  £680,496  resulting  from 
the  gold  premium.  Asbestos  production  nearly  doubled, 
the  1920  output  being  18,823  tons,  as  against  9,799  tons 
in  1919.  The  value,  however,  increased  only  from  £425,- 
240  to  £459,572. 


An  Underground  Party  at  Virginia  City  in  the  70 's 
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Th.-  illustration  .shows  C.'n.Tal  V.  S. 
Grant  and  members  of  his  party  on  a  visit 
to  one  of  the  mines  at  Virginia  City  on 
Oct.   7,   1879.      The   men   in    the   photo   were 


I'hoto  lui  Intir 

Jimong  tlie  most  distinguished  Americans  early  iiiillionairos ;  Mrs.  I>.  Ciillctt* ;  U.  S. 
of  their  day.  From  left  to  right  they  are:  Grant.  Jr.;  Mrs.  V .  S.  i;rant:  General 
John  W.  Mackay,  promoter  of  the  Mackay-  Grant :  Mrs.  James  G.  Fair  :  CJovernor  J.  H. 
Bennett  Cable   Co.   and   one   of  California'.s     Kinkead    of   Nevada,    and    James    G.    Fair. 
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Mining  Engineers  of  Note 

Charles  Warren  Goodale 


THE  mining  engineers  of  the  United  States  nave 
set  an  enviable  standard  in  technical  achievement. 
Better  than  this — they  have  also  established  a 
character  standard  of  American  manhood.  As  a  rule, 
they  are  strong  on  performance  and  weak  on  publicity. 
Charles  Warren  Goodale 
is  no  exception.  Outside 
of  his  immediate  circle, 
few  know  the  stepping 
stones  in  his  career. 
That  he  is,  however, 
held  in  high  esteem  is 
shown  by  the  recent 
action  of  the  Mining 
and  Metallurgical  So- 
ciety of  America  in 
awarding  him  its  annual 
medal.  Mr.  Goodale  was 
born  in  Honolulu,  Ha- 
waii, in  1854.  Both  of 
his  parents,  Warren 
Goodale  and  Ellen  R. 
Whitmore  Goodale,  came 
from  Marlboro,  Mass. 
He  attended  the  English 
High  School  of  Boston 
and  the  Massachusetts 
Institute  of  Technolog>', 
graduating  from  the  in- 
stitute in  187.5.  He  was 
first  employed  by  the 
Boston  &  Colorado 
Smelting  Co.  in  Boston, 
and  in  1876  he  went  for 
the  same  company  to 
Black  Hawk,  Col.,  re- 
maining until  1880, 
when  he  became  super- 
intendent and  manager 
of  the  Boston  &  Arizona 
Smelting  &  Reduction 
Co.  at  Tombstone.  P'rom 
1885  to  18Jt8  Mr.  Goodale  was  superintendent  of  the 
Colorado  Smelting  &  Mining  Co.  at  Butte,  and  during 
the  last  five  years  of  thiit  time  he  was  employed  as 
fon«uHii!g  engineer  for  the  Montana  Mining  Co.,  Ltd. 
In  18;>8  Mr.  Goodale  liecame  afllliatcd  with  the  Bos- 
ton &  Montana  Consolidated  Copper  &  Silver  Mining 
Co.  For  three  yearn  he  was  superintendent  of  the 
smelter  at  Great  FallH,  when  he  was  promoted  to  be 
assistant  manager.  In  1912,  when  Frank  Klepelko  re- 
signed as  manager,  Mr.  Goodale  became  his  successor 
and  returned  to  Butte.  When  the  Boston  &  Montana 
and  other  ■  ompanicH  were  merged  with  the  Anaconda 
f^'opper  Mirunir  Co.,  Mr.  CJoodale  was  appointed  to  his 
present  position,  chairman  of  the  Bureau  of  Safety  of 
that  company. 

From  the  beginning  of  mining  nperation.M  in  Butte 
the  companies  gave  attention  to  the  safely  of  their 
men.  but  it  was  not  until  \'.H4  that  siifcty  departments 
were  organized.  At  that  time  the  An.nonda  ("opiter 
Minirjg  ('<>.  bcj'ini  sytttJ'ni.itic  invest it^iit  Mm  of  the  rnuscH 


of  mine  accidents.  Safety  engineers  were  appointed 
in  all  departments,  and  safety  committees  co-operated 
with  the  engineers  and  workmen. 

In  January,  1915,  the  Bureau  of  Safety  began  the 
publication  of  a  monthly  paper.  It  was  called  the 
Anode,  and  is  one  of  the 
pioneers  of  many  simi- 
lar publications.  En- 
couragement is  given  the 
company  employees  to 
contribute  ai'ticles  and 
partake  in  discussions. 
The  potent  appeal  of  the 
"movie"  film  was  not 
overlooked,  and  the 
Safety  Department  has 
shown  about  9,000  ft.  of 
films,  telling  the  story 
of  "From  Ore  to  Metal" 
and  weaving  into  this 
story  many  illustrations 
of  bad  practices  and 
their  consequences. 
The  Butte  mines  are 
deep,  the  number  of  men 
employed  under  normal 
conditions  is  in  e.xcess 
of  10,000,  and  the  ton- 
nages handled  are  large, 
necessitating  a  consider- 
able use  of  mechanical 
appliances.  As  a  con- 
sequence the  safety 
work  is  an  intricate 
problem  and  greatly  de- 
pendent for  its  success 
upon  thorough  co-opera- 
tion of  the  men.  Through 
the  efforts  of  Mr.  Good- 
ale and  his  assistants, 
the  improvement  in  con- 
ditions has  been  marked. 
During  Mr.  Goodale's  life  in  Butte  the  ventilation  of  the 
mines  has  been  systematized  and  improved.  Mechani- 
cal haulage  has  supplanted  hand  tramming  to  a  large 
extent.  Compressed-air  operation  of  hoists  has  dis- 
placed steam. 

Mr.  Goodale  lives  in  I'.iilte.  In  addition  to  his  duties 
in  improving  operating  conditions  in  the  metal  and  coal 
mines  of  the  company,  and  in  its  reduction  works,  he 
finds  time  to  be  president  of  the  Harnes-King  Develo)i- 
ment  Co.  lie  is  a  moniber  of  the  two  mining  societies 
and  of  the  Mritish  lustitute  of  Mining  and  Metallurgy, 
the  American  Mining  Congress,  the  Colorado  Scien- 
tific Society,  and  the  Montana  Society  of  Engineers.  He 
belongs  to  the  Enginoors'  Club,  of  New  York;  the  Silver 
Bow  Club,  of  Butte;  the  Montana  Club,  of  Helena;  the 
Anaconda,  and  the  Butte  Country  Club. 

In  the  American  Institute  of  Mining  and  Metallur- 
gical Engineers  Mr.  Goodale  has  served  as  manager, 
director,  and  vice-president.  He  has  also  contributed  a 
niimlKT  of  important  papers  and  discussions. 
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More  Information  About  Iceland  Spar 

Enxiineering  and  Mining  Jnurnal  occasionally  receives 
inquiries  requesting  information  about  Iceland  spar. 
The  following  extracts  from  a  U.  S.  Bureau  of  Mines 
Report  by  Oliver  Bowles,  coupled  with  a  reference  to  an 
article  in  Engineering  and  Mining  Journal  of  July  31, 
1920,  will  serve  to  inform  those  interested  in  the  sub- 
ject : 

The  most  important  use  for  Iceland  spar  is  in  the  manu- 
facture of  Nicol  prisms,  which  constitute  an  essential  part 
of  every  polarizing  microscope.  The  principle  governing 
the  construction  of  the  Nicol  prism  is  as  follows:  Ordinary 
light  in  passing  through  a  crystal  of  calcite  is  resolved  into 
two  rays  of  plane  polarized  light  vibrating  in  planes  at 
right  angles  to  each  other,  and  having  different  indices  of 
refraction.  Thus  the  two  rays  follow  different  paths  through 
the  crystal.  The  prism  of  Iceland  spar  is  cut  diagonally 
and  cemented  together  again  with  a  transpai-ent  cement 
having  an  index  of  refraction  intermediate  between  the  two 
rays  passing  through  the  prism.  Canada  balsam  is  em- 
ployed for  this  purpose.  The  prism  is  cut  at  such  an  angle 
that  the  ray  having  the  greatest  index  of  refraction  meets 
the  surface  of  the  balsam  at  an  angle  greater  than  the 
angle  of  total  reflection,  and  it  is  thus  deflected  to  the  side 
of  the  prism,  while  the  second  ray  passes  through.  Thus 
one  of  the  rays  is  eliminated,  and  polarized  light  vibrating 
in  a  single  plane  is  obtained. 

The  behavior  of  polarized  light  in  traversing  various 
minerals  is  found  to  be  a  ready  means  of  identifying  them, 
and  of  studying  their  properties,  and  thus  Iceland  spar  ren- 
ders a  service  of  inestimable  value  in  the  study  of  evei-y 
known  mineral  with  the  possible  exception  of  the  opaque 
minerals,  and  it  may  be  added  that  it  is  also  useful  in  the 
study   of  certain   industrial   products. 

Physical  properties  of  Iceland  spar  that  have  a  direct 
bearing  on  the  mining  methods  employed  are  its  perfect 
rhombohedral  cleavage,  a  cleavage  in  three  directions  at 
oblique  angles  to  each  other,  and  its  susceptibility  to  abra- 
sion or  scratching.  The  crystals  cleave  so  readily  that  light 
blows  will  shatter  them  into  fragments,  and  as  they  are 
soft  enough  to  be  readily  scratched  with  a  knife  extreme 
care  must  be  taken  in  handling  them. 

The  best  grade  of  optical  spar  sells  at  from  $10  to  $20 
per  lb.  Specimen  material  commands  a  price  of  $1.50  to 
$2  per  lb.,  and  standardization  spar  about  $1  to  $2  per  lb. 

Crystals  often  show  repeated  twinning,  the  visual  evi- 
dence of  which  consists  of  bands  of  bright  rainbow  colors, 
which  appear  when  the  crystal  is  viewed  in  transmitted 
light  at  an  oblique  angle,  though  such  bands  may  be  due 
also  to  air  films  in  incipient  fractures.  The  presence  of 
defects  due  to  twinning  may  in  some  crystals  be  readily 
tested  by  anyone  with  the  aid  of  no  equipment  except  a 
sheet  of  white  paper.  If  a  small  cleaily  defined  dot  is 
placed  on  the  paper  and  a  cleavage  fragment  of  Iceland 
spar  placed  over  the  dot,  two  dots  will  ordinarily  appear  a 
short  distance  apart,  due  to  double  refraction  If,  how- 
ever, the  crystal  is  moved  slowly  back  and  forth,  and  the 
dots  are  observed  closely,  additional  indistinct  dots  may  also 
appear  in  certain  positions.  Such  a  phenomenon  is  an  in- 
dication of  twinning,  and  ci-ystal  fi'agmcnts  which  exhibit 
it  are  defective  for  optical  purposes,  unless  the  individuals 
which  constitute  the  twinned  form  are  large  enough  for 
optical  parts  to  be  cut  from  them  without  passing  beyond 
the  plane  along  which  such  individuals  are  united  (the 
composition  face).  In  searching  for  any  such  evidence  of 
twinning,  observation  should  not  be  confined  to  one  direction, 
but  should  be  made  in  the  three  principal  directions  through 
the  three  opposite  pairs  of  parallel  faces. 


The  disposal  of  low-grade  spar  is  a  difficult  problem. 
Small,  clear  crystal  fragments  may  be  sold  to  museums  or 
to  schools  and  colleges  for  illustration  of  optical  proper- 
ties. Also  a  limited  quantity  of  pure  material  may  be 
sold  for  use  in  preparing  standardization  solutions  employed 
in  volumetric  analysis.  Both  of  these  uses  probably  do  not 
require  more  than  a  few  hundred  pounds  a  year.  Pure 
calcium  carbonate  is  used  for  other  purposes,  as  in  the 
manufacture  of  high-grade  glass,  but  for  such  uses  its  opti- 
cal properties  are  not  utilized,  and  any  form  of  granular 
or  opaque  calcite  of  the  requisite  purity  is  equally  valuable. 
Many  limestone  and  marble  deposits  afford  such  a  prod- 
uct, and  consequently  there  is  often  no  justification  for  the 
added  transportation  expense  involved  in  utilizing  spar 
waste.  If  some  practical  outlet  could  be  found  for  the 
smaller  cleavage  fragments  and  the  defective  spar  it  would 
greatly  simplify  the  problem  of  development  in  Montana 
deposits. 


Optical  Fluorite 

In  Engineering  and  Mining  Journal  of  Oct.  30,  1920, 
appeared  a  short  statement  on  the  subject  of  "Optical 
Fluorite."  The  remarks  made  therein  have  been  ampli- 
fied by  Mr.  B.  Malishev,  a  mining  engineer  residing  in 
Shanghai,  China,  who  has  transmitted  comments  which 
will  prove  informative  to  readers  interested  in  this  opti- 
cal material,  a  particular  variety  of  fluorspar,  and  which 
treat  of  some  details  not  generally  known: 

"The  colored  variety  of  optical  fluorite  does  not 
possess  as  great  a  disadvantage  as  is  commonly  sup- 
posed. It  is  possible  to  bleach  the  mineral  by  special 
heating  methods,  as  is  done  by  the  Carl  7eiss  Company. 
Sometimes  fluorite  free  from  all  common  defects 
possesses  double  refraction.  Such  material  is  not  suit- 
able for  optical  purposes.  Double  refraction  occurs  if 
the  fluorite  was  formed  in  the  ocean  under  a  great 
pressure. 

"The  demand  for  optical  fluorite  is  limited  only  by 
its  high  price  for  big  pieces ;  otherwise  fluorite 
would  be  used  on  a  large  scale  not  only  for  the  finest 
microscopic  objectives  but  also  for  photographic  lenses. 
Efforts  have  been  made  to  obtain  optical  fluorite  from 
chemically  pure  calcium  fluorite  by  fusion,  but  these 
experiments  have  not  given  practical  results.  Better 
results  are  obtained  by  fusing  a  mixture  of  boric  acid 
and  calcium  fluorite.  This  mixture  possesses  nearly 
the  same  properties  as  optical  fluorite. 

"Prire.s  vary  widely,  and  for  absolutely  clear  materia] 
in  big  pieces  quotations  may  be  as  high  as  $2.5  i>er  lb. 
Fluorite  prisms  for  spectroscopic  apparatus  sometimes 
command  a  price  of  a  few  hundred  dollars. 

"The  Carl  Zeiss  Company  has  sent  expeditions  pros- 
pecting for  fluorite  to  several  parts  of  the  world,  in- 
cluding Siberia. 

"Good  optical  fluorite  is  found  in  the  Transbaikal 
region  (Siberia),  in  the  Adun  Chilon  Mountain,  near 
the  Mongolia  frontier.  Here  the  fluorite  ocmrs  in 
well-formed  crystals  in  nests,  with  different  other  subli- 
mation minerals  such  as  tourmaline  and  beryl.  The 
rock  material  of  the  nests  is  converted  under  weather- 
ing conditions  to  a  soft  clay,  so  that  the  fluorite  crystals 
may  therefore  be  easily  extracted  without  breaking  or 
destroying  them." 
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Handy  Knowledge 


Welding  Ladle  Spouts  at  Garfield 

By  E.  J.  Harris-' 

■U'ritten  for  Enginee7-ijig  and  Mining  Journal 

Early  in  1920  we  found  that  the  spouts  of  the  cast- 
steel  matte  ladles  at  the  Garfield  smelter,  at  Garfield, 
Utah,  were  in  such  bad  condition  as  to  make  it  necessary 
either  to  buy  new  ladles  or  make  substantial  repairs  on 
old  ones,  as  the  hammering  action  on  the  ladles,  in  clean- 
ing out  shells,  had  practically  destroyed  the  spouts. 

Repairs  had  been  attempted  prior  to  this  by  fitting  a 
patch  around  spouts  of  sheet  steel  riveted,  but  with  poor 
results.    We  determined  before  Iniying  new  ladles  to  try 


TEX  LADLES   WITH  WELDED   SPOUT.S,    GARFIELD 
SMELTING  CO..   GARFIELD.  UTAH 

thermit  welding  in  a  new  spout  on  one  ladle  as  an  ex- 
periment, which  was  done  with  such  gratifying  results 
that  ten  of  these  defective  ladles  were  treated  in  the 
same  manner,  and  we  now  have  our  matte  ladles  in  first- 
class  condition,  at  a  quarter  of  the  expense  entailed  in 
buying  new  ones.  It  may  be  of  interest  to  follow  this 
process  through  from  beginning  to  end,  as  follows: 

First  we  built  a  pattern  for  a  now  spout  and  had  a 
ca-st-steel  spout  made  from  it.  We  cut  out  the  old  spout, 
making  an  allowance  of  1  in.  between  the  edges  of  the 
new  spout  and  the  space  occupied  by  the  old  spout.  We 
chamfered  the  edges  of  the  ladle  and  the  spout  inside 
and  out,  making  the  cdKe  of  both  V'-shaped,  and  bolted 
the  new  spout  in  place,  using  three  bolts  for  this  pur- 
pose. Pattern  wax  was  then  prei>arod  and  molded  in 
place  the  exact  shape  of  the  weld  wanted,  which  was  A 
in.  wide  at  the  body  of  ladle,  1  in.  for  space  be- 
tween spout  and  ladle,  J  in.  each  side  for  chamfering 
and  1  in.  each  side  for  a  collar. 

In  rriolding  the  wax  which  gave  the  contour  of  the 
weld,  a  piece  of  J-in.  wire  was  plai  ed  in  the  center  of 
the  wax  ;ill  round  the  joint.  When  the  wax  was  set  the 
wire  was  pulled  out.  The  Hpncc  od  utjied  by  the  wire 
gave  the  heat  a  chance  to  circulate  and  hastened  the 
removal  of  the  wax  when  it  was  melted  out  after  the 
mold  waa  formed.  A  piece  of  small  rope  is  somclimeH 
u.sed  in  place  of  the  wire  for  thin.  The  ladle  was  then 
tipped  at  an  angle  of  about  00  deg.,  with   the  spout 


down.  When  in  this  position  the  pouring  gates,  of 
which  there  are  two,  one  at  each  juncture  of  the  spout 
with  the  ladle,  are  on  the  outside  edge  of  the  ladle  and 
spout,  the  riser  being  at  the  base  of  the  spout.  Care 
must  be  taken  to  see  that  the  riser  is  a  trifle  higher  than 
the  pouring  gates. 

A  brick  platform  or  mold  was  then  built  from  the 
ground  up  to  within  6  in.  of  the  spout,  heavily  rein- 
forced all  around  to  prevent  the  pressure  of  the  melted 
thermit  from  forcing  its  way  through.  The  6  in.  be- 
tween mold  and  spout  was  then  filled  with  a  mixture  of 
silica  sand,  ground  firebrick  and  fireclay  in  equal 
proportions  by  bulk.  In  mixing,  particular  care  was 
taken  to  see  that  just  enough  water  was  used  to  allow 
the  mi.xture  to  hold  together.  The  mixture  was  then 
tamped  as  tightly  as  possible  between  mold  and  parts 
to  be  welded. 

A  small  mold  of  brick  was  then  made  for  the  inside 
of  the  ladle,  and  the  mixture  of  silica  sand,  ground  fire- 
brick and  fireclay  tamped  in,  arrangements  being  made 
for  the  riser,  pouring  gates,  and  pre-heating  holes.  The 
pre-heating  holes  were,  of  course,  in  line  with  the  joint 
to  be  welded,  and  the  pouring  gates  and  riser  on  top 
of  the  joint  to  be  welded,  or  inside  the  body  of  the  ladle. 
The  wax  was  then  melted  out  by  using  the  pre-heating 
torch,  and  the  joint  brought  to  a  red  heat,  kerosene 
being  used  for  this  purpose  in  the  pre-heating  torches. 

The  matte  ladles  weigh  13,182  lb.  and  cost  $1,318.20 
each.  The  new  cast-steel  spouts  weigh  832  lb.  and  cost 
$83.20  each.  Material  and  labor  to  cut  out  the  old  spout 
and  weld  in  the  new  one  cost  $355.37,  so  we  are  sav- 
ing $962.83  per  ladle,  or  a  total  of  $9,621.30  on  the  ten. 

It  will  be  noted  from  the  illustration  that  we  are 
also    welding    in    patches.     All    these   welds    have    suc- 
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r.Alil.lO    IN    POSITION    KOU   WIOI.DING   STOl'T    AND 

rnK-i  I  HATING  i:ni>mi{  way 

cessfully  withstood  Ihc  h.ittcring  action  of  knocking 
«)ut  the  shells,  which  was  the  cause  of  breaking  of 
the  original  spouts.  No  doubt,  in  time  the  new  spouts 
will  go  the  way  of  the  old  ones,  but  I  am  satisfied  that 
the  welds  will  not  fail,  as  we  arc  \v;ilrhiiig  Ihcni  closely, 
and  so  far  there  is  not  the  slightest  indication  of  trouble. 
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The  Petroleum  Industry 


Petroleum  in  the  Canadian  Northwest* 

By  Arthur  H.  Redfield 

Written  for  Engineering  and  Mining  Journal 


THE  BRINGING  IN  OF  A  WELL  forty-five  miles 
north  of  Fort  Norman,  on  the  Mackenzie  River,  by 
the  Imperial  Oil  Co.,  Ltd.,  on  Aug.  25,  1920,  opens 
up  to  development  a  large  and  little-known  region  in 
the  Provisional  District  of  Mackenzie,  Canadian  North- 
west Territories.  It  is  the  purpose  of  this  paper  to 
summarize  the  known  data  relative  to  the  geology, 
manner  of  occurrence,  and 
character  of  the  petroleum 
of  these  northern  regions. 
A  certain  amount  of  exag- 
geration and  a  lack  of  defi- 
nite data  have  characterized 
much  of  the  discussion  of 
this  new  oil  discovery.  The 
possible  petroliferous  zone 
comprises  the  entire  Devo- 
nian area  of  the  Mackenzie 
and  Great  Slave  basins,  and 
is  placed  by  the  Canadian 
Geological  Survey  at  300,- 
000  square  miles.  The  ex- 
tent of  this  region  cannot 
be  defined  with  precision,  as 
geologic  exploration  has 
evidently  been  confined  to 
the  banks  of  the  rivers  and 
lakes,  and  large  portions  of 
the  forest-  and  tundra-cov- 
ered interior  are  still  unex- 
plored. Not  all  of  this  area 
may  be  presumed  to  present 
structures  favorable  to  the 
accumulation  of  petroleum 
in  commercial  quantities. 
Frederick  G.  Clapp  in  a  re- 
cent statement'  gives  a  warn- 
ing, based  on  observation  of 
the  Mackenzie  territory, 
against  over-enthusiasm  con- 
cerning the  possibilities  of 
the  region.  Three  physio- 
graphic provinces  may  be 
■distinguished  in  the  Macken- 
zie basin.  West  of  the  Mac- 
kenzie River  rises  a  rugged  mountainous  highland,  which 
is  a  continuation  of  the  Rocky  Mountain  cordillera  of 
southern  Canada  and  the  United  States.  It  forms  a  belt, 
varying  in  width  from  20  to  200  miles,  including  the  out- 
lying foothills.  East  of  the  Great  Slave  and  Great  Bear 
lakes,  and  extending  eastward  to  Hudson  Bay,  is  a  more 
:subdued  but  rocky  and  partly  treeless  plateau,  which  is 

•Publisliod  by  permission  of  tiie  Director  of  the  U.  S.  Geological 
Sur\'ey. 

'Note  bibliography  on  p.  875  of  this  issue;  also  ling,  and  Min. 
Journ.,  Vol.  111.  pp.  553.  554,  March  26.  1921. 


a  continuation  of  the  Laurentian  plateau  that  almost 
encircles  Hudson  Bay.  The  central  area  is  occupied  by 
a  broad,  almost  level  forested  plain,  through  which  the 
Mackenzie  flows  northwestward  to  the  Arctic  Ocean,  fed 
by  swift  mountain  streams  from  the  west  and  by 
innumerable  lakes  to  the  east.  It  is  this  central  area 
which  gives  promise  of  oil  production. 


MAP  OF  MACKENZIE  RIVER  BASIN" 

As  the  Mackenzie  basin  extends  over  seventeen 
degrees  of  latitude,  its  climate  inevitably  shows  con- 
siderable variations.  The  summer  climate  of  the 
region  is  not  governed  so  much  by  latitude  as  is  that  of 
the  Northland  winter.  Owing  largely  to  topographic 
conditions,  the  summer  isotherms  run  in  a  northwesterly 
direction  parallel  to  the  Mackenzie  River,  showing  that 
all  points  in  the  valley  have  nearly  the  same  summer 
temperatures.  The  mean  January  temperatures  of  Fort 
Simpson  range  from  33.5  to  16.2  deg.  F.  below  zero;  the 
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mean  July  temperatures  from  45.7  to  69.4  deg.  F.  The 
.shortness  of  the  summer  season  is  partly  compensated 
for  by  the  greater  length  of  day  and  increased  sunlight, 
due  to  the  high  latitude. 

Precipitation  ranges  between  fifteen  and  twenty 
inches  annually,  and  is  fairly  uniformily  distributed 
throughout  the  basin.  The  winter  snow  in  the  central 
portion  of  the  basin  lies  usually  to  a  depth  of  about  two 
feet.  Though  storms  and  blizzards  occur  occasionally, 
their  force  is  broken  to  some  extent  by  the  forests. 

Ice  in  the  Athabaska  and  Peace  rivers  begins  forming 
any  time  after  the  middle  of  October,  breaks  up  between 
the  middle  and  the  end  of  April,  permitting  navigation 
for  five  and  a  half  to  six  months  of  the  year.  The 
season  of  navigation  in  the  Mackenzie  River  is  about 
six  weeks  shorter. 

Geological  Characteristics 

The  pre-Cambrian  rocks  extend  westward  to  the  Slave 
River  and  the  north  arm  of  the  Great  Slave  Lake  and 
thence  northwestward  along  a  series  of  small  lakes  to 
the  Great  Bear  Lake.  They  form  a  northward  exten- 
sion of  the  Laurentian  plateau,  extending  eastward  to 
Hudson  Bay,  and  on  the  west  of  the  boundary 
delineated  above  pass  under  the  stratified  rocks.  The 
oldest  of  the  pre-Cambrian  rocks  consist  of  metamor- 
phic  schists,  slates,  limestones,  quartzites,  and  volcanic 
rocks,  occurring  in  isolated  areas  as  erosion  remnants. 
These  rocks  are  intruded  by  granites  and  gneissose 
igneous  rocks  of  various  ages.  Overlying  the  former 
group  are  younger  rocks,  not  greatly  disturbed,  consist- 
ing of  sandstone,  conglomerates,  shales,  limestones,  and 
volcanic  rocks,  referred  to  the  Keweenawan  or  Animikie 
stage  of  the  Algonkian  period. 

The  formations  of  the  Mackenzie  and  Great  Slave 
basins  are,  however,  prevailingly  Devonian,  comprising 
chiefly  the  middle  and  upper  stages  of  that  period,  and 
resting  unconformably  upon  the  pre-Cambrian  complex. 
They  consist  of  a  lower  dolomitic  series,  a  middle  shale 
series,  and  an  upper  limestone  series.  It  is  true  that 
Silurian  dolomite  crops  out  on  Great  Slave  Lake  and  in 
the  Franklin  Mountains,  that  Cretaceous  sediments 
overlie  the  iJevonian  unconformably  at  several  places 
along  the  Mackenzie  River,  and  that  Tertiary  beds 
appear  near  the  mouth  of  the  Great  Bear  River;  but  the 
Devonian  occupies  hiy  far  the  major  part  of  the  area. 

Though  the  Cretaceous  contains  the  oil-bearing 
horizons  of  Alberta,  to  the  .south,  and  the  well-known  tar 
sands  of  the  Athaba.ska  basin,  it  is  apparently  barren  of 
oil  in  the  district  of  .Mackenzie.  So  far  as  explored, 
evidences  of  oil  in  the  l.iiter  area  are  confined  to  the 
Devonian.  It  is  inten.-.-'inis'  to  note  that  Bo.sworlh 
suggest.H  the  IJevonian  of  Alberta  as  a  possible  petro- 
liferous horizon  in  that  province. 

The  Devonian  strata  of  the  di-trict  of  Mackenzie  lie 
in  a  great  geosyndine.  150  to  r>00  miles  in  breadth, 
between  the  pre-f'ambrian  "shield"  surrounding  Hudson 
Bay  JHid  the  metamorphic  Paleozoic  formation  of  the 
flat-lyinj'  urea  characterized,  especially  near  the  Rocky 
Mountain  .  by  a  series  of  anticlinal  folds  trending  north- 
wpst-southi-.i  t. 

Lahor,  Food  .si  ici.ik.s,  and  Transpoktation  Lacking 

Labor,  skilled  ar  unskillid,  for  the  rlcvclofjmenl  of  the 
region's  resources  will  have  to  be  l>r<>iight  into  the 
Mackenzie  hnniu  from  the  other  privjnccs  of  the 
dominion,  or  from  oth'T  countries.  Thi  white  popula- 
tion of  the  region  Is  '^inall  and  consiMts  iirincipally  of 


fur  traders,  their  families,  and  missionaries.  These 
reside  at  small  trading  posts,  scattered  at  intervals  of 
100  to  200  miles  along  the  valleys  of  the  Slave,  Liard, 
and  Mackenzie  rivers.  The  Indians  of  the  Mackenzie 
basin  do  not  in  all  probability  exceed  6,000  to  7,000  in 
number. 

The  region  is  sparsely  populated,  and  no  agricultural 
settlements  are  found  north  of  the  Peace  and  Athabaska 
River  valleys.  The  sparse  population  of  white  settlers 
depends  on  the  food  supplies  brought  in  by  the  steamers 
of  the  fur  companies  to  the  trading  posts.  The  Indians 
subsist  largely  on  the  products  of  their  hunting  and 
fishing  and  on  the  foodstuffs  obtained  by  barter  at  the 
trading  posts. 

The  commercial  development  of  the  Mackenzie  and 
Great  Slave  Lake  oil  fields  hinges  on  the  problem  of 
transportation.  The  discovery  well  is  forty-five  miles 
from  the  nearest  settlement,  Fort  Norman,  and  1,600 
miles  from  the  railhead  of  the  Canadian  Northern  at 
Fort  McMurray,  on  the  Athabaska  River.  The  route 
from  the  well  to  the  railroad  leads  700  miles  by  the 
Mackenzie  River  to  the  Great  Slave  Lake,  then  up  the 
Athabaska  River  to  Fort  McMurray.  An  alternative 
route  is  by  the  Peace  River  to  the  Peace  River  terminus 
of  the  Canadian  Northern.  These  rivers  are  navigable 
to  steamers  of  four-  or  five-foot  draft,  except  for  about 
sixteen  miles  of  rapids  on  the  Slave  River  near  Fox-t 
Fitzgerald,  where  the  oil  would  have  to  be  portaged  or 
locks  built,  and  a  similar  series  of  rapids  on  the  Peace 
River. 

The  rivers  and  lakes  of  the  region  are  frozen  during 
the  long  winter;  navigation  is  possible  for  only  three  to 
five  months  of  the  year.  Three  steamers,  those  of  the 
Hudson  Bay  Company,  the  Northern  Trading  Company, 
and  the  Lamson-Hubbard  Company,  ply  the  river,  serv- 
ing the  fur-trading  posts,  which  lie  scattered  200  miles 
or  more  apart.  These  steamers  run  on  no  regular 
schedule,  but  make  the  journey  at  the  convenience  of  the 
owners.  Accommodations  for  either  passengers  or  their 
freight  are  slight,  as  the  steamers  are  generally  filled  to 
capacity  with  their  owners'  supplies. 

An  alternative  shipping  route  is  by  way  of  Dawson 
and  the  Yukon  River.  A  pipe  line  by  the  route  has  been 
suggested,  but  numerous  topographic  difficulties  would 
have  to  be  overcome. 

Mackenzie  District 

The  petroliferous  formations  of  the  Mackenzie  dis- 
trict may  be  traced  down  the  valley  of  the  Mackenzie 
River  from  its  source  at  the  west  end  of  the  Great  Slave 
Lake  to  near  the  head  of  its  delta.  The  valley  of  the 
river  extends  for  an  avei-age  width  of  thirty  miles.  This 
area  comprises  about  21, 000  s<iuarc  miles.  Not  all  of  the 
region  may  be  presumed  to  present  the  proper  struc- 
tures for  oil  accumulation.  Only  a  single  f^mall  area 
near  Fort  Norman  has  beoTi  proved  by  the  drill. 

1'hc  principal  indication  of  the  presence  of  petroleum 
is  the  continued  outcrop  along  the  liver  of  bituminous 
shales  and  limeslones  from  which  asiihalt  exudes.  A 
series  of  sf-cpages  nniy  be  traced  lium  a  i)oint  five  miles 
below  Fort  Norman  to  the  Ramparts,  100  miles  iielow 
the  fort.  Oil  springs  have  l)eeii  reported  near  Fort 
Good  Hope,  on  the  right  bank  of  the  Peel  River,  and  at 
a  point  twenty-three  miles  below  (Jrand  View.  The 
Indians  foi-merly  caulked  their  canoes  with  jiilch 
obtained  fnim  a  seric*  of  oil  s|iringM  in  the  depths  of 
the  forest  thirty  miles  east  of  i''or1  Simpson  at  the 
jimctinii  of  (he  Liard  .'ind  Mackenzie  rivers. 
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Bituminous  limestones,  gypsum  with  lenses  of  bitu- 
minous shale,  and  limestones  grading  from  pure  to 
cherty,  sandy  and  quart/.itic,  and  reddish-weathering 
sandstones  outcropping  in  the  Bear  Mountains  as  they 
cross  the  Great  Bear  River  have  been  referred  to  the 
Niagarian  stage  of  the  Silurian,  though  the  upper  beds 
may  be  Helderbergian.  Elsewhere,  however,  the 
Devonian  of  the  Mackenzie  basin  rests  unconformably 
on  the  pre-Cambrian  rocks.  The  lowest  member  of  the 
recognized  Devonian  is  the  Lower  Ramparts  shale  and 
limestone,  consisting  of  over  300  ft.  of  hard  olive-green 
bituminous  limestones  and  over  250  ft.  of  gray-green 
sandy  shales,  grading  into  a  shaly  limestone  above. 
These  are  correlated  as  Oriskany  and  Onondaga.  The.v 
are  overlain  by  the  Ramparts  limestone  (Hamilton),  a 
compact  gray  limestone,  definitely  bedded  in  three  or 
four  main  courses,  from  100  to  300  ft.  thick. 

The  Beavertail  limestone  (Tully)  is  thin-bedded,  hard, 
dark-colored  and  bituminous;  its  thickness  varies  from 
300  to  400  ft.  The  Beavertail  limestone  is  overlain  by 
800  to  1,000  ft.  of  the  Hope  black  bituminous  and  car- 
bonaceous shales,  in  alternation  with  thin  beds  of  lime- 
stones, many  of  which  are  bituminous.  These  have  been 
classed  with  the  Genesee-Portage  stage.  Bluish  shales 
bearing  fossils  characteristic  of  the  Portage  occur  along 
the  Mackenzie  River,  between  Fort  Providence  and 
Fort  Simpson.  Characteristic  outcrops  of  the  Hope 
bituminous  shales  are  found  at  Bear  Mountain,  just 
below  Great  Bear  River,  along  the  Grand  View  River, 
and  for  a  distance  from  a  point  fifteen  miles  below  the 
Grand  View  to  Old  Fort  Good  Hope.  In  the  last-named 
area,  black,  evenly  bedded,  highly  bituminous  shales 
alternate  with  layers  burned  red  by  accidentia!  fires  or 
by  spontaneous  combustion.  It  is  this  shale  which  gave 
the  largest  show  of  oil  in  the  Fort  Norman  well.  When 
subject  to  distillation,  two  and  a  half  imperial  gallons 
of  oil  per  ton  were  obtained  from  this  shale. 

The  uppermost  member  of  the  Devonian  is  the 
"Norman  series,"  the  lower  part  of  which  is  correlated 
with  the  Chemung  and  the  upper  part  with  the  Catskill. 
Its  lowest  formation  is  a  bluish-green,  soft,  flaggy  sand- 
stone, massive  in  places,  attaining  locally  a  thickness 
of  300  ft.  and  in  places  not  appearing.  It  is  overlain  by 
dark-blue  plastic  shales,  250  ft.  thick.  A  thin-bedded 
hard  argillaceous  gray  limestone  occurs  locally,  in  places 
attaining  a  maximum  thickness  of  50  ft.  The  Upper 
Norman  shales,  1,200  ft.  thick,  consist  of  dark  blue, 
soft,  plastic  shales  with  thin  sandstone  members.  The 
highest  formation  is  the  Upper  Norman  sandstone,  300 
ft.  thick,  which  is  bluish-green  and  occurs  thin-bedded 
to  massive. 

The  sandstones  of  the  "Norman  series,"  though  rather 
fine,  are  soft  and  porous.  They  are  generally  heavily 
charged  with  oil.  Along  one  of  the  creeks  several 
hundred  feet  of  these  oil  sands  were  traced  in  a  distance 
of  eighteen  miles. 

Cretaceous  sandstones,  fine  conglomerates,  and  coarse 
shales  are  visible  in  places  in  the  Mackenzie  valley, 
unconformably  overlying  the  Devonian.  They  occur  in 
long  stretches  along  the  river  below  the  mouth  of  the 
Dahadinni  River,  along  the  upper  course  of  the  Great 
Bear  River,  and  around  the  west  and  north  sides  of 
Great  Bear  Lake.  They  outcrop  also  along  the 
Mackenzie  for  long  stretches  between  Fort  Norman  and 
the  Ramparts,  below  Old  Fort  Good  Hope,  and  in  the 
basin  of  the  Peel  River. 

Tertiary  sediments  occupy  a  few  small  areas  on  the 
Mackenzie  River,  notably  near  the  mouth  of  the  Great 


Bear  River,  where  they  cover  a  basin  of  aljout  thirty 
to  forty  miles  in  length  and  twenty  to  thirty  miles 
wide.  They  rest  uncomformably  on  both  the  Cretaceous 
shales  and  Devonian  limestones.  They  are  of  hicustrine 
origin  and  consist  of  cross-bedded  sands,  sandy  clays, 
clays,  and  gravels,  as  well  as  seams  of  lignite  and  car- 
bonaceous shale,  attaining  a  total  thickness  of  600  ft. 

Pleistocene  glacial  tills,  sands,  and  gravels  of  varying 
thickness  form  the  surface  deposits  of  the  Mackenzie 
basin,  covering  all  but  the  higher  mountains.  The.se 
make  the  task  of  tracing  the  formations  difficult,  except 
along  the  rivers. 

Structure  Mainly  Horizontal 
The  Devonian  strata  of  the  Mackenzie  basin  exhibit  a 
remarkable  horizontality ;  they  are  .seldom  affected  by 
dips  exceeding  a  few  feet  to  the  mile.  Shales  of  the 
same  geologic  horizon  as  those  exposed  along  the  Hay 
River  are  visible  at  the  Ramparts,  570  miles  distant. 
However,  striking  breaks  in  this  horizontality  occur. 
At  Rock-by-the-River-Side  the  beds  are  highly  tilted. 
The  disturbances  which  produced  the  Cordillera  threw 
up  the  Franklin  Range  as  an  anticlinal  ridge.  In  the 
Mackenzie  Mountains  the  folding  has  been  on  a  broad 
scale,  which  has  bent  the  strata  into  a  series  of  anti- 
clines and  synclines.  There  is  considerable  close  fold- 
ing, some  of  which  appears  to  be  overturned  and 
overthrust.  The  general  strike  of  the  beds  of  these 
mountains  up  to  65  deg.  N.  latitude  is  slightly  west  of 
north;  at  that  point  the  trend  to  the  northwestward 
begins.  Faulting  has  occurred  at  intervals.  An  example 
of  such  faulting  is  in  evidence  at  Bear  Rock,  near  Fort 
Norman. 

Low  anticlines  of  limited  extent  occur  at  intervals  all 
the  way  to  the  Upper  Ramparts  in  the  Cretaceous,  which 
overlies  the  Devonian  unconformably.  The  major  axes 
of  these  anticlines  strike  north  and  south.  The  Tertiary 
beds  near  the  mouth  of  the  Great  Bear  River  have  on 
the  whole  an  anticlinal  attitude,  but  with  low  dips. 

The  main  folding  of  the  Devonian  took  place  in  pre- 
Cretaceous  times.  After  the  folding,  a  period  of  denu- 
dation occurred,  in  which  the  land  surface  was  carved 
into  a  series  of  mountains  and  valleys.  The  Cretaceous 
was  deposited  around  the  mountains  by  seas  and  lakes; 
but  the  mountains  themselves  were  probably  not  sub- 
merged. Later  a  slight  folding  occun-ed,  probably  along 
the  old  axes,  by  which  the  Cretaceous  and  Tertiary 
beds  attained  their  present  structure. 

Occurrence  of  Oil 
The  local  geology  of  the  oil  field  has  been  described 
by  Dr.  T.  0.  Bosworth.'  Three  hundred  feet  of  black 
bituminous  limestone  of  Devonian  age  rests  upon  300 
ft.  of  black  bituminous  shales  of  the  Hope  formation. 
The  shales  smell  strongly  of  oil,  and  are  undergoing 
combustion  at  the  outcrops.  In  some  places  they  are 
hot  to  the  touch  and  oxidized  to  a  red  color.  The 
bituminous  series  is  overlain  b}^  clay-shales  and  sand- 
stones ("Norman  series").  Showing  of  oil  occurs  in  the 
sandstones.  The  strata  are  folded  into  long  broad 
anticlines  suitable  for  the  accumulation  of  oil. 

Character  of  Oil 
The  petroleum  obtained  frotm  the  Fort  Norman  well 
is  a  dark-green,  opaque  oil.     The  first  sample  drawn 
showed  a  specific  gravity  of  0.8235  (40  deg.  Be).    The 
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average  yield  of  the  well  is  expected,  however,  to  be 
nearer  0.8383  specific  gravity  (37  deg.  Be.)-  The  base 
of  the  oil  is  said  to  be  paraffinic. 

The  Canadian  Department  of  Mines  has  made  public 
an  official  analysis  of  a  sample  of  crude  petroleum  of 
0.8333  specific  gravity  (38  deg.  Be.)  from  the  Fort 
Norman  well  of  the  Imperial  Oil  Co.,  Ltd.  The  labora- 
tory test  at  the  University  of  Alberta  showed  the  fol- 
lowing percentages: 

ANALVSI.S  OF  FORT  NORMAL  CRUDE  PETROLEUM 

Fractions  Per  Cent 

70"— 1 50°  C.  (gasoline) 258 

150°— 300°  C.  (illuminatini!  oil) 38  2 

300°— 350°  C.  (light  lubricating  oil) 33  7 

350°— 375°  C.  (medium  lubricating  oil) ^0 

Loss O  3 

100  0 

In  comparison  with  the  lighter  oils  found  in  the 
Okotoks  field,  southwest  of  Calgary,  Alberta,  the 
Mackenzie  sample  has  a  smaller  proportion  of  gasoline. 
Samples  taken  from  the  two  districts,  however,  are 
much  alike  with  regard  to  kerosene  content. 

Oil  seeping  from  the  river  bed  at  low  water,  at  a  point 
twenty-five  miles  below  Fort  Norman,  is  reddish-black 
in  color.  It  flows  like  engine  lubricating  oil,  burns 
freely,  and  gives  a  strong  smell  of  kerosene. 

History  of  Exploration 

Seepages  of  oil  and  asphalt  along  the  shores  of  the 
Great  Slave  Lake  and  the  valley  of  the  Mackenzie  River 
were  reported  in  1848  by  Sir  John  Richardson  in  his 
"Journal  of  a  Boat  Voyage."  The  region  was  explored 
in  1875  by  Prof.  Macoun,  of  the  Canadian  Geological 
Survey,  and  the  indications  of  oil  were  observed.  The 
occurrence  of  petroleum  in  the  Northwest  Territories 
wa.s  the  subject  of  a  paper  by  Robert  Bell  before  the 
Canadian  Institute  in  1879. 

The  comparative  inaccessibility  of  the  region  pre- 
cluded serious  attempts  at  exploration  or  development 
for  many  years.  Active  prospecting  of  the  Mackenzie 
valley  began  in  the  spring  of  1914,  at  the  time  of  the 
boom  in  the  Alberta  fields.  A  party  headed  by  Dr.  T.  O. 
Bosworth  explored  the  Mackenzie  valley  in  the  interest 
of  a  Canadian  company  (F.  C.  Lowes,  of  Calgary, 
Alberta,  and  associates),  and  staked  out  a  number  of 
claims.  These  claims  were  acquired  by  the  Imperial  Oil 
Co.,  Ltd.,  of  Sarnia,  Ontario,  a  subsidiary  of  the 
Standard  Oil  Co.  of  New  Jersey.  Drilling  by  this 
company  began  in  the  spring  of  1920  below  Fort  Norman 
on  the  north  bank  of  the  Mackenzie  River,  and  was 
rewarded  by  the  diHCover>'  of  commercial  (|uantities  of 
petroleum  in  the  Fort  Norman  well. 

Commercial  Df:vEL0PMENT 

A  camp  was  established  in  the  fall  of  1919  by  the 
ImiKffial  Oil  Co.,  forty-five  miles  below  Fort  Norman, 
wheri'  th<r  drilling  crew  wintered.  The  test  well,  located 
on  E.  I'rwtor'a  claim  fLea.se  No.  1,141)  on  the  delta  of 
Oil  Creek,  within  200  ft.  of  the  Mackenzie  River,  was 
begun  in  thf  spring  of  1920  with  a  Star  portable  drill 
rig,  and  a  6-in.  casing.  It  is  interesting  to  note  that  the 
strata  were  fouiid  exactly  as  the  geologi.nts  had  pre- 
dict«:fl.  The  ffirmatjon  was  principally  a  shale,  easily 
penetrated.  Thf  firnt  Hhowing  of  oil  was  met  at  a  depth 
of  50  ft.;  at  80  ft.  a  yield  of  two  barrels  a  day  was 
obtained  from  the  Lower  Norman  sandstone.  Increased 
quantities  of  oil  were  found  at  'Icpths  of  187  ft.  and 
425  ft.  Water  waB  encountered  only  once,  at  87  ft.  A 
light  flow  of  gns  was  oblained.     The  well  rump  in  on 


Aug.  25,  1920,  at  a  depth  of  783  ft.,  in  the  crumpled  and 
faulted  Hope  shales,  the  oil  spouting  15  ft.  over  the 
top  of  the  derrick.  The  well  was  promptly  capped,  until 
arrangements  could  be  made  for  storage  and  transporta- 
tion of  the  product. 

Estimates  of  the  rate  of  production  are  various  and 
conflicting.  The  oil  flows  intermittently,  due  apparently 
to  vaiying  pressure.'  There  were  no  storage  tanks  in 
which  to  measure  the  oil;  the  flow  was  shut  off  in 
thirty  minutes;  and  allowance  must  be  made  for  the 
customary  exaggerations  of  preliminary  press  reports. 
The  drillers'  estimate  of  the  initial  output  was  1,500 
bbl.  a  day. 

Great  Slave  District 

The  Great  Slave  Lake  district  embodies  the  western 
and  northern  shores  of  that  lake,  and  possibly  the  south 
shore,  as  well  as  the  basin  of  the  Slave  River.  The 
Devonian  rocks,  in  which  petroleum  is  expected  to  occur, 
begin  a  little  east  of  the  mouth  of  the  Slave  River  and 
continue  to  the  west  end  of  the  lake.  Along  the  north 
shore  they  may  be  traced  eastward  as  far  as  the  115 
deg.  meridian  of  west  longitude. 

Pre-Cambrian  rocks,  in  the  same  sequence  as  in  the 
Mackenzie  valley,  outcrop  around  the  eastern  half  of 
Great  Slave  Lake,  east  of  Slave  River  and  of  the  North 
Arm  of  the  Lake.  An  Upper  Silurian  dolomite  crops  out 
for  a  limited  width  on  the  west  shore  of  North  Arm, 
but  elsewhere  the  pre-Cambrian  rocks  are  overlain 
unconformably  by  the  Devonian.  No  distinctively 
Lower  Devonian  sediments  have  been  observed  in  the 
vicinity  of  the  lake  shores.  The  Middle  Devonian  begins 
with  the  thin-bedded,  dark  bituminous,  fine-grained 
limestones  and  calcareous  shales  of  Pine  Point,  and 
has  a  thickness  of  about  100  ft.  These  are  overlain  by 
200  ft.  of  Presqu'ile  dolomites,  exjiosed  at  Presqu'ile 
Point,  at  Windy  Point  and  around  Sulphur  Bay,  and 
consisting  of  a  lower,  coarsely  crystalline,  porous  and 
cavernous  oil-bearing  dolomite,  and  an  upper  thin- 
bedded  dolomitic  limestone.  Overlying  the  dolomites 
are  the  Slave  Point  limestones,  which  outcrop  between 
Presqu'ile  Point  and  High  Point,  on  the  Buffalo  River, 
and  consist  of  thin-bedded,  dark-gray,  and  slightly 
bituminous  limestones,  attaining  in  places  a  thickness 
of  160  ft. 

The  Simpson  shales,  which  form  the  lower  member  of 
the  Upper  Devonian  on  the  Mackenzie  River,  do  not 
appear  on  the  shores  of  Great  Slave  Lake,  but  are 
believed  to  underlie  the  western  end  of  the  lake. 
Paleontological  evidence  shows  (hat  these  shales  cor- 
respond to  the  Portage  formation  of  New  York.  The 
upper  memiier  of  the  Upper  Devonian  sediments  is 
represented  on  the  shores  of  the  (Jreat  Slave  Lake  by  the 
bluish-green  Hay  River  shales  and  the  overlying  thin- 
bedded,  hard,  fine-grained,  light  ■coioi-eil  Hay  River 
limestones.  These  formations  have  liccii  correlated  with 
the  Chemung  of  New  York. 

The  Cretaceous  is  not  found  dm  the  shores  of  the 
(Ireat  Slave  Lake,  but  shales  of  this  period  overlie 
unconff>rmably  the  Devonian  formations  on  the  Hay 
Kiver.    The  Tertiary  is  apparently  nnri'iircsented. 

The  entire  region  is  overlain  by  a  heavy  dejiosit  of 
I'leistocene  glacial  drift.  The  stream  banks  show  in 
many  places  sections  20  to  KlO  ft.  ttiiiK  of  boulder  clays 
and  gravels  of  glacial  origin. 

The  strata  of  the  (Jroal  Slave  Lake  shores  are 
evidently  bent  in  gentle  undulallnns,  as  far  as  their 
structure    nuiy   be   traced    Ix'neath    a    jnw    and    swampy 
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coast.  A  gentle  anticline  crosses  Great  Slave  Lake  from 
Pine  Point  to  Windy  Point.  The  anticlinal  axis  bears 
about  west-northwest.  On  the  south  shore  the  apex  of 
the  anticline  is  shown  on  the  east  side  of  Pine  Point;  on 
the  north  shore  the  crest  appears  to  lie  in  the  erosion 
basin  of  Sulphur  Bay. 

As  the  Presqu'ile  dolomites  are  exposed  on  the  limits 
of  the  anticline,  possibilities  of  finding  oil  in  commercial 
(juantities  on  the  shores  of  the  lake  are  not  considered 
by  Cameron'  to  be  very  great.  If,  however,  the  dolomite 
horizon  can  be  found  elsewhere  in  the  district  under  a 
cover  of  impervious  shales  and  in  a  suitable  structure, 
the  possibilities  may  be  worth  investigating  with  a  drill. 

Seepages  are  numerous  at  the  west  end  of  Great 
Slave  Lake,  especially  along  the  north  shore.  Tar 
springs  occur  along  the  shores  of  the  bay  east  of  Big 
Island.  Oil  rises  from  the  bottom  of  the  lake  in  five 
feet  of  water,  one  and  one-half  miles  offshore.  In  sum- 
mer it  spreads  on  the  lake  until  dispersed  by  a  storm. 
In  winter  it  prevents  the  ice  from  forming.  At  Windy 
Point  (Nintsi  Point)  oil  exudes  at  the  base  of  a  lime- 
stone cliff,  100  yards  offshore,  from  cracks  in  the 
Presqu'ile  dolomitic  limestone,  floats  on  the  water, 
gathers  in  pools,  or  is  absorbed  by  the  spongy  moss 
of  the  shore.  To  the  north  of  Windy  Point  rises  a 
range  of  hills  of  Presqu'ile  dolomite  in  which  tar  springs 
occur  200  ft.  above  the  level  of  the  lake.  Oil  springs 
are  found  near  Fort  Rae. 

Bituminous  shales  and  limestones  occur  at  several 
points  along  the  south  shore.    No  seepages  are  reported. 

Petroleum  from  seepages  at  Windy  Point,  on  the 
north  shore  of  Great  Slave  Lake,  is  liquid,  with  a  smell 
of  kerosene.  It  is  thick  and  dark  in  the  surface  pools, 
evidently  the  residue  after  evaporation ;  in  the  dolomite 
rock  and  in  the  spongy  beds  of  moss  it  is  light  yellow 
and  very  fluid.  A  sample  of  specific  gravity  0.949 
(17.52  deg.  Be.^  analyzed  by  the  Canadian  Department 
of  Mines,  Mines  Branch,  gave  the  following  results: 

ANALYSES  OF  CRUDE  PETROLEU.M  FROM   WLN'DY  POINT, 
GREAT  SLAVE  LAKE 

Vbbelohde  Melhol  Eng'er  Melhoil 

Per  Cent      Sp.gr.  Per  Cent         Sp.gr. 

by                at  bv                :.t 

Fraction.s                               Volume      15  5"  C.  Volume       IS.S'C. 

0°— 150°  C.  (light,  oils) 0  9  0  9            

150°— 200°  C.(illuminat.mg  oils) 0  2  0   1            

200° — 250°  C.  (illuminating  oils) 0   1  II            

250°— 300°  C.  (illuminating  oils) 14  2           0  871  4'.  9           0.863 

Re.^due 84  6           0  956  47  2           0,983 

Loss 00            3.8            

The  results  of  both  distillations,  especially  the  Engler, 
were  considerably  affected  by  "cracking." 

A  sample  of  black,  viscous  oil  with  an  odor  of  kerosene 
was  taken  from  Pointe  aux  Esclaves  (Slave  Point),  on 
the  north  shore  of  Great  Slave  Lake.  Its  specific  gravity 
was  0.957  ( 16.3  deg.  Be.)  at  15.5  deg.  C.  A  preliminary 
distillation  under  reduced  pressure  gave  60  per  cent  by 
weight,  or  64.5  per  cent  by  volume,  of  a  distillate  with  a 
specific  gravity  of  0.888.  This  distillate  when  sub- 
jected to  a  second  distillation  by  the  Engler  method  gave 
the  following  analysis: 

ANALYSLS  OF  CRUDE  PETROLEUM  FROM  SLAVE  POINT. 
GREAT  SLAVE  LAKE 

Per  Cent 
Per  Cent  Spcfific  by   Volume  of 

Fraetions  by  Volume  Gravity  Original  Crude 

0°— 178°C 

178°— 300°  C.  (illuminating oih)  23  0  835  14.9 

.^bove  300°  C.  (lubricants) 77  0  904  49.6 

The  oil  contained  1  per  cent  of  sulphur.  Its  calorific 
value,  as  tested,  was  10,040  kilogram-calories  per  kilo- 
gram (18,070  B.t.u.  per  lb.). 


\ 


'Cameron.  A.  E.,  "Explorations  in  the  Vicinity  of  Great  Slave 
Ijake."  Canada  Dept.  Mines,  Geological  Survey,  Summary  Rpt., 
1017,  pt.  C,  Ottawa,   1918. 


The  Imperial  Oil  Co.  began  drilling  at  Windy  Point 
late  in  the  spring  of  1920.  This  well  had  reached  a 
depth  of  400  ft.  when  the  advance  of  winter  prevented 
further  operations.  Drilling  will  be  resumed  this  spring. 

The  Aurous  Gold  Mining  Co.  was  said  to  have  a  drill 
rig  at  Windy  Point,  with  the  intention  of  beginning  a 
well  in  the  spring  of  1921. 
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Technical  Papers 


Dictionary    of     Labor    Terms.  —  The 

Harvard  Bureau  of  Business  Research, 
Cambridge,  Mass.,  has  issued  Bulletin 
No.  25  entitled  "Labor  TeiTninology." 
Definitions  are  given  of  two  or  three 
hundred  words  and  phrases  used  in 
labor  controversy,  the  aim  being  to 
prevent  misunderstanding  due  to  ig- 
norance by  the  employer  of  the  mean- 
ing commonly  attached  to  various 
terms.  The  list  seems  to  be  fairly 
complete,  though  we  feel  sure  that  had 
the  pamphlet  been  prepared  in  Butte, 
instead  of  Cambridge,  the  terms  "wob- 
bly" and  "rustling  card"  would  have 
been  included. 

Tungsten — "Tungsten  in  1918,"  a 
separate  of  "Mineral  Resources,"  con- 
taining fifty-three  pages,  ha^  been  is- 
sued and  may  be  obtained  on  request 
from  the  U.  S.  Geological  Survey, 
Washington,  D.  C.  Domestic  produc- 
tion in  1918  amounted  to  5,061  tons  of 
concentrates  carrying  60  per  cent  WO., 
Colorado  being  the  chief  producer. 
Much  information  valuable  to  those  in 
any  part  of  the  world  who  are  inter- 
ested in  this  metal  is  given. 

British  Guiana  — A  "Report  on  the 
Lands  and  Mines  Department"  for  1919 
has  been  issued  by  the  authority  of  the 
Governor  and  printed  by  the  Argosy 
Co.,  Ltd.,  Government  Printers,  George- 
town, Demerara.  During  the  year,  gold 
production  totaled  $287,044.80,  and  was 
produced  by  placer  washing  and  dredg- 
ing; diamonds,  16,706J  carats;  and 
bauxite,  1,967  tons.  In  addition,  the 
report  covers  statements  of  revenues 
and  expenditures,  results  of  cultivation, 
grants,  forests  and  forest  products, 
quaiTies,  and  statements  covering  the 
surveys  made  by  the  department.  The 
report  is  signed  by  John  Mullin,  acting 
commissioner  of  lands  and  mines. 

Magnesite  —  "Magnesite  in  1919," 
eight  pages,  may  be  obtained  on  re- 
que.st  to  the  U.  S.  Geological  Survey, 
Washington,  D.  C.  The  industry  is 
briefly  reviewed,  all  available  statis- 
tics are  given,  and  a  li.st  of  producers 
is  appended. 

Bauxite. — The  Jounuil  «/  Jvdiiin  In- 
duatry  and  Labor  appeared  for  the  first 
time  with  the  February,  1921,  num- 
ber. It  contained  a  sixteen-page 
article  on  bauxite,  dealing  with  its  in- 
dustrial uses,  the  Hpccificulions  and 
xtnndards  of  quality  demanded  by  buy- 
ers, marketing  methods,  and  the 
•oum-i  tif  supply.  (Price,  1  rupee  8 
annex,  from  the  Superintendent,  Gov- 
emmcrii  I'linting,  India,  8  Hastings  St., 
Calcutta.) 

Powdered  Coal-  In  Thr  Iron  Age  for 
April  14  (2;i:»  Wc»t  39th  St.,  New 
York,  price  fiOc.)  is  n  brief  nrtlcle  by 
C.  F.  Hcrington  deiicrlblng  the  econo- 
mies 111  pulveri/.ed  roni  comiiiirc'l  with 
other  fuels  for  iron  funmn's  nrid  giving 
n  list  c)f  Amerlrnn  Irmljillntions  In  this 
field,  with  rnfinriticn  nnd  the  kind  of 
fuel  which  the  pulverized  coal  replaced. 


Lead  Ores — The  latest  monograph 
published  by  the  Mineral  Resources 
Committee  of  the  Imperial  Institute  is 
entitled  "Lead  Ores."  It  may  be  ob- 
tained from  John  MuiTay,  Albemarle 
St.,  London,  W.l,  England,  for  6s.  The 
book  is  paper  covered  and  contains  127 
pages.  The  occurrence,  character,  and 
treatment  of  lead  ores  are  given  in 
the  first  chapter,  followed  by  two  chap- 
ters on  the  world  sources  of  supply  of 
lead  ores.  Much  statistical  matter  is 
given,  the  figures  generally  including 
those  for  1919.  A  well-edited  little 
book  for  those  interested  in  lead. 

Flotation — "Flotation  Tests  of  Idaho 
Ores"  is  the  title  of  a  seventy-page  bul- 
letin. No.  205,  issued  by  the  U.  S.  Bu- 
reau of  Mines,  Washington,  D.  C,  and 
obtsinable  on  request.  The  bulletin  de- 
scribes and  gives  the  results  of  differ- 
ential flotation  tests  on  galena-sphal- 
erite ores  of  various  types;  on  chalco- 
pyrite-pyrrhotite  ore;  on  an  antimonial- 
silver  ore;  and  a  copper-gold-silver  ore. 
Lack  of  data  prevented  the  reaching  of 
any  definite  conclusions. 

Mackenzie  River  Oil — The  paper  read 
by  John  Ness  at  the  Montreal  meeting 
of  the  Canadian  Institute  of  Mining  and 
Metallurgy  is  printed  in  the  April 
Bulletin  of  that  Institute.  (Drummond 
Building,  Montreal,  Que.;  price  not 
stated.)  It  is  entitled  "The  Search  for 
Oil  in  the  West,"  occupies  twenty-eight 
pages,  and  is  possibly  the  most  com- 
plete description  of  the  geology  of  the 
prospective  oil  regions  of  northwestern 
Canada  yet  published. 

Mica — "Mica  in  1919"  is  now  avail- 
able from  the  U.  S.  Geological  Survey, 
Washington,  D.  C.  Besides  statistics, 
the  nine-page  bulletin  discusses  the 
nature  and  occurrence,  physical  prop- 
erties, forms  and  classification,  and  uses 
of  this  mineral. 

Cement — Large  users  of  cement  who 
may  perchance  have  thought  of  making 
their  owrl  will  be  interested  in  a  de- 
tailed article  on  the  cost  of  making 
cement,  by  H.  E.  Hilts,  in  the  January 
number  of  Public  Roads,  published  by 
the  Bureau  of  Public  Roads  of  the  U.  S. 
Department  of  Agriculture.  An  ab- 
stract appears  in  Engineering  and  Con- 
tracting for  April  6. 

Wyoming  Oil— Bulletin  702  of  the 
U.  S.  CJeological  Survey,  Washington, 
D.  C,  107  pages,  is  entitled  "Oil  Pos- 
sibilities in  and  Around  the  Baxter 
Basin,  in  the  Rock  Springs  Uplift, 
Sweetwater  C'ounty,  Wyoming."  The 
bulletin  may  be  obtained  upon  applica- 
tion to  the  Survey. 

HalldoH — "Salt,  Bromine  and  Calcium 
Chloride  in  1919,"  seventeen  pages,  can 
now  be  obluined  on  re(|Ue.st  from  the  V. 
S.  {Jeiilogica!  Survey,  Washington,  I).  C. 

Norlhirn  Manitoba  —  The  Reed- 
Wekuskd  Lake  urea,  in  northern 
Manitoba,  is  described  in  Memoir  119 
of  the  Canadian  Geological  Survey, 
Ottawa,  Ont.  M.'17  pnges,  with  maps, 
(rvc  on  request.)  The  geological 
features  and  the  numerous  recently 
discovered  golil-quartz  occurrences  are 
discussed. 


Book  Reviews 


Financial  Engineering.  By  0.  B.  Gold- 
man. Cloth;  6  X  9;  pp.  271.  John 
Wilev  &  Sons,  New  York.  Price, 
$3.50. 

The  average  technical  graduate  has 
to  learn  at  least  two  things  when  he 
begins  practical  work:  one  is,  that  car- 
rying figures  out  to  the  fourth  or  fifth 
decimal  place  is  not  always  necessary, 
and  the  other  is  the  importance  of 
the  cost  of  things.  This  latter  point 
applies  not  only  to  the  college  grad- 
uate but  to  inexperienced  technical  men 
in  general.  Consequently  a  book  on 
this  subject  should  prove  valuable. 

The  author  makes  some  rather  start- 
ling statements  in  the  introductory 
chapter,  such  as  "Competition  is  indus- 
trial disorganization"  and  "competition 
is  always  the  short  cut  to  higher  costs." 
Such  statements  as  these,  however, 
are  more  than  offset  further  on  in  the 
book,  when  the  author  clears  up  many 
what  might  be  called  "chronic"  miscon- 
ceptions. 

The  first  five  chapters  deal  with  the 
underlying  factors  which  go  to  make 
up  the  costs  with  which  the  engineer 
must  deal.  These  include  such  items 
as  depreciation,  natural  and  operating 
life,  fundamental  financial  calculations, 
basic  costs,  and  vestances.  The  latter 
item  furnishes  a  means  whereby  differ- 
ently equipped  plants  may  be  compared 
quite  readily  on  a  dollars-and-cents 
basis. 

The  prices  and  operating  costs  of  a 
large  number  of  different  types  of  ma- 
chines and  equipment  are  tabulated, 
due  regard  being  paid  to  the  fractional 
load  characteristics. 

The  text  is  well  explained  by  means 
of  numerous  concrete  examples  worked 
out  in  detail,  and  a  set  of  illustrative 
practice  problems  is  found  at  the  end 
of  some  of  the  chapters  for  those  in- 
clined to  make  a  further  study  of  the 
subject. 

In  the  later  chapters  of  the  book 
Mr.  Goldman  resorts  to  simple  integral 
calculus  which  at  first  presents  a  rather 
formidable  appearance,  but  which  i.« 
necessary  owing  to  the  number  of 
variables  wliich  must  be  considered. 
The  author  admits  in  his  chapter  on 
"The  Size  of  System  for  Best  Finan- 
cial Efllciency":  ".  .  .  the  work  of 
solving  such  I'ost  problems  requires 
skill  and  considerable  painstaking  ef- 
fort; it  cert;iirily  iiermits  of  real  and 
conclusive  deduct  ions." 

By  proper  iippliciition  of  the  prin- 
ciples developed  in  this  book  thousands 
of  dollars  miclil  often  be  saved  in  the 
installation  iiml  iiuiinlenance  of  even 
moderately  sized  plants,  nnd  this,  after 
all.  is  the  true  (est   of  a  book's  worth. 

Consulting  iinil  sales  engineers,  do- 
signers,  and  fnrldiy  executives  will  de- 
rive the  great.-  I  benefit  from  this 
book,  although  uhh  acting  in  lesser 
capucitics  miglil  \\r\]  afford  to  be  con- 
versant at  IcMsl  uilh  the  principles  in- 
volved. T.  M.  R. 
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SOCIETIES,  ADDRESSES,  AND   REPORTS 


i 


Training  for  Foreign  Exploration 

Outlined  by  Director  Bain 

at  RoUa,  Mo. 

The  need  for  practical  training  in 
all  those  professions  and  avocations 
essential  to  the  working  efficiency  of 
the  engineer  engaged  in  exploratory  or 
prospecting  work  was  discussed  by  Dr. 
H.  Foster  Bain,  Director  of  the  U.  S. 
Bureau  of  Mines,  before  the  graduat- 
ing class  of  the  Missouri  School  of 
Mines,  at  Rolla,  Mo.,  on  April  29.  The 
title  of  the  address  was  "Training  for 
Foreign  Exploration,"  and  a  summary 
of  its  chief  points  is  given  here: 

"The  mining  engineer  must  be  ver- 
satile," Dr.  Bain  said. 

"To  the  lore  of  the  geologist  he  adds 
the  skill  of  the  engineer  and  the  science 
of  the  metallurgist.  Always  and  every- 
where an  eclectic,  he  adapts  means  to 
the  end.  Clearly,  where  there  are  such 
varied  duties  and  opportunities  room 
for  specialization  exists,  and  this  is, 
indeed,  the  fact.  Mining  engineers  are 
called  on  to  do  geological,  mining,  and 
metallurgical  work.  No  one  man  may 
be  expected  to  be  competent  in  all 
three,  but  one  who  achieves  success  in 
the  profession  must  know  something  of 
all." 

So  long  as  man  exists  he  will  need 
to  practice  mining  in  some  form,  and 
as  mines  are  wasting  assets  the  life  of 
the  industry  depends  upon  the  continual 
finding  of  new  mines.  In  fact,  the 
peoples  who  make  the  most  use  of  earth 
materials  and  forces  are  the  peoples 
who  work  the  shortest  number  of  hours, 
produce  the  most  goods,  and  have  the 
most  to  divide  among  themselves. 
There  are  great  differences  between  the 
peoples  of  various  countries  and  be- 
tween the  countries  themselves  in  this 
particular. 

Thus  we  may  regard  the  future  of 
the  mining  profession  as  fairly  as- 
sured, but  the  search  for  new  mines  to 
supply  the  increasing  demands  of  a 
swelling  population  requires  knowledge 
of  the  widest  character.  Even  a  read- 
ing knowledge  of  ancient  classics  may 
serve  to  reveal — as  was  the  actual  case 
with  the  American  copper  mine  on 
Cyprus — deposits  susceptible  of  de- 
velopment to  meet  modern  needs.  Of 
course  a  number  of  modern  languages 
must  be  learned,  but  even  these  are  but 
a  means  to  the  engineer's  end,  and 
interpreters  should  also  be  relied  on. 
One  of  the  chief  values  of  such  knowl- 
edge is  that  it  helps  to  establish  friendly 
relations  with  the  everyday  people 
among  whom  a  modern  explorer  must 
work.  The  geologic  facts,  however, 
must  be  learned  at  first  hand  only. 
For  the  facts  as  to  character  and  ex- 
tent of  the  deposit  one  must  depend  on 
one's  own  powers  and  energy. 

As  the  exploring  engineer  must  "find 


ore,"  he  must  be  a  well-trained  geolo- 
gist. This  is  fundamental,  but  he  must 
go  farther  and  must  know  in  general 
terms  the  cost  limits  which  separate 
"ore"  from  mere  "rock."  He  must  also 
have  an  adequate  idea  of  technical  dif- 
ficulties involved,  and  be  able  to  rec- 
ognize similar  and  dissimilar  conditions 
surrounding  two  or  more  deposits;  so 
that  some  apprenticeship  under  an  oper- 
ating or  examining  engineer  is  essen- 
tial to  a  geologist  who  would  go  into 
mining  or  exploration.  Costs,  labor 
conditions,  labor  supply,  market,  and 
other  questions  in  economics  must  be 
answered  also,  and  training  in  econom- 
ics thus  become  important.  The  explor- 
ing engineer  who  disregards  such  prob- 
lems limits  his  usefulness  and  his  re- 
wards. 

Today,  the  exploring  engineer  —  and 
he  is  the  one  we  are  most  concerned 
with — also  needs,  besides  a  knowledge  of 
the  rules  of  health,  many  accomplish- 
ments now  rarer  and  classed  as  old 
fashioned,  but  common  in  the  older  days 
of  country  and  village  life.  It  is  not 
always  possible  to  ride  up  to  a  pros- 
pect in  a  Pullman  or  even  in  a  Ford. 
At  times  the  finding  of  new  mines  will 
take  one  into  countries  and  circum- 
stances that  mean  rolling  back  the  cen- 
turies and  living  for  a  time  in  the 
Middle  Ages.  Skill  in  what  we  now 
call  "sports"  will  always  be  of  great 
advantage  under  such  surroundings,  and 
on  occasion  has  been  known  to  prove 
of  first  importance  to  an  expedition. 

"Lastly,"  said  Dr.  Bain,  "I  would  urge 
that  to  be  successful  one  should  have 
something  of  the  spirit  of  adventure. 
Unless  new  scenes  and  new  faces  ap- 
peal to  j'ou,  unless  you  find  joy  in  the 
long  days  in  saddle  or  afoot,  unless  the 
cheer  of  the  camp  fire  means  mo»-e  to 
you  than  the  clank  of  the  steam  radia- 
tor, unless  to  you  coff'ee  does  not  lose 
its  fine  flavor  when  served  from  a  tin 
cup,  unless  you  can  sleep  between 
blankets  and  not  think  of  their  scratch- 
ing, do  not  undertake  exploration.  If 
you  must  have  a  napkin  and  morning 
paper  at  breakfast,  if  you  cannot  write 
save  at  a  well  equipped  desk,  if  you  are 
not  happy  except  with  your  family  and 
intimate  friends,  if  you  must  see  the 
movies  before  you  can  go  to  bed  at 
night,  you  will  be  wise  to  find  a  routine 
job  at  home." 


Hadfield  Offers  Prize 

Sir  Robert  Hadfield,  of  Hadfield's 
Steel  Foundry  Co.,  Ltd.,  and  recipient 
of  the  John  Fritz  medal  in  1921,  has 
offered  a  prize  of  £154,  through  the  In- 
stitution of  Mechanical  Engineers  of 
Great  Britain,  for  the  best  design  for 
a  device  to  determine  accurately  the 
hardness  of  metals.  The  device  is  to 
be  suited  for  metallurgical  work. 


Idaho  School  of  Mines  Ofifers 
Fellowships 

In  co-operation  with  the  U.  S.  Bu- 
reau of  Mines  and  the  Idaho  Bureau  of 
Mines  and  Geology  the  University  of 
Idaho  offers  in  the  School  of  Mines  a 
number  of  fellowships.  These  fellow- 
ships are  open  to  college  graduates  who 
are  qualified  to  undertake  research 
work.  The  income  of  each  fellowship 
is  $750  a  year  for  the  twelve  months 
beginning  July  1,  1921. 

Fellows  will  register  as  students  in 
the  University  of  Idaho  and  may  be- 
come candidates  for  the  degree  of  Mas- 
ter of  Science  in  Mining  or  Metallurgy. 
The  greater  portion  of  their  time  will 
be  spent  in  research  work  under  the 
direction  of  the  Bureau  of  Mines  staff 
resident  at  the  university.  The  purpose 
of  this  work  is  to  undertake  the  solu- 
tion of  definite  problems  confronting 
the  mining  and  metallurgical  industries 
of  the  State  of  Idaho,  such  as  flotation 
— with  especial  reference  to  differential 
separation  of  various  minerals;  treat- 
ment of  the  complex  zinc-lead  ores  of 
Idaho;  ore-dressing  problems,  and  min- 
ing problems. 

Applications,  with  certified  copy  of 
collegiate  record,  statement  of  profes- 
sional experience,  and  names  and  ad- 
dress of  three  references,  will  be  re- 
ceived up  to  June  1,  1921.  The  appli- 
cations should  be  addressed  to  Francis 
A.  Thomson,  dean,  School  of  Mines, 
Moscow,   Idaho. 


A.  A.  E.  Elects  Officers 

At  the  annual  meeting  of  the  Ameri- 
can Association  of  Engineers,  which 
was  held  last  week  at  the  Hotel  La- 
fayette, Buffalo,  N.  Y.,  considerable  at- 
tention was  given  the  question,  How 
shall  technical  knowledge  be  applied 
m  the  service  of  the  public  ?  The  ade- 
quate distribution  of  engineering  abil- 
ity throughout  the  country,  leading  to 
the  better  public  utilization  of  engineer- 
ing knowledge,  was  also  discussed. 

At  the  election  of  officers  H.  O.  Gar- 
man,  chief  engineer  and  consultant  for 
the  Indiana  Public  Utilities  and  Rail- 
i"oad  Commissions,  was  elected  presi- 
dent, and  A.  N.  Johnson,  at  one  time 
with  the  Calumet  &  Hecla,  later  with 
the  Maryland  Geological  Survey,  and 
now  dean  of  the  Engineering  Collega, 
University  of  Maryland,  was  elected 
vice-president.  Among  those  on  the 
new  list  of  directors  is  Prof.  G.  M. 
Butler,  dean  of  the  Department  of 
Mines  and  Engineering,  University  of 
Arizona,  and  director  of  the  .Arizona 
Bureau  of  Mines. 

The  association  is  steadily  growing  in 
membership,  and  is  doing  much  to  im- 
prove the  working  conditions  of  the 
younger  engineers  of  this  country. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


Frederick  M.  Feiker.  vice-president 
and  chairman  of  the  Editorial  Board  of 
the  McGraw-Hill  Co.,  has  been  selected 
by  Herbert  Hoover,  Secretary  of  Com- 
merce, as  his  personal  assistant  in  his 
plans  to  org-anize  and  develop  the 
bureaus  of  Foreign  and  Domestic  Com- 
merce, of  Standards,  and  of  the  Census, 
as  aids  to  business.  Mr.  Feiker's  wide 
experience  and   extensive   acquaintance 


development  of  his  plan  for  the  elimina- 
tion of  waste  in  industry  which  was 
undertaken  by  the  Federated  American 
Engineering  Societies  at  Mr.  Hoover's 
suggestion.  He  is  a  graduate  of  the 
Worcester,  Mass.,  Polytechnic  Institute, 
class  of  1904.  Following  graduation, 
Mr.  Feiker  assisted  in  special  research 
work  in  high-tension  transmission  and 
generation  at  Worcester.  From  1906  to 
1907  he  served  the  General  Electric  Co., 
Schenectady,  N.  Y.,  as  technical  jour- 
nalist, and  in  the  latter  year  went  with 
the  System  magazine  at  Chicago,  111., 
soon  after  developing  the  idea  of  Fac- 
tory   magazine,    of    which    he    became 


in  technical  journali.sm  and  in  the  gen- 
eral industrial  field  should  be  of  great 
service  in  the  Holution  of  those  indu.s- 
trial  problemH  now  pre»«itig  for  atten- 
tion. 

By  a  series  of  conferenccn  with  the 
representative  men  of  induHlry,  the 
Government  will  learn  what  kinds  of 
facts  and  fijfures  indu.ntry  needs.  Hav- 
ing orifanized  the  department  to  meet 
thcHi-  ri.r(|uircments,  the  next  problem 
will  hi-  to  devise  an  adequate  system 
for  cleiirini'  the  collected  data  back  to 
buiiness.  Mr.  Feiker's  trainint;,  grasp 
of  the  neivl  nf  industry,  and  scriKi'  of 
publicity  qualify  him  in  a  marked  ilo- 
jfree  to  render  iiiMjy.ual  service  in  fur- 
thiTinK  Secretary  Hoover's  plans  to 
make  the  DepartirK  nt  of  Commerce  an 
aid  to  industry  and  l<<i  iness. 

Mr.  Feiker  is  an  I'l' i  trical  cnKincer 
by  profession  and  hn  lieen  specially 
intcrestecl  in  aiding  Mr.  Hoover  in  th<- 


managing  editor,  p'rom  1912  to  191.')  he 
was  chairman  of  the  editorial  board  of 
the  A.  W.  Shaw  publications,  of  Chi- 
cago. In  the  latter  year  he  joined  the 
McGraw  organization  as  editor  of  Elec- 
trical World,  which  he  soon  supple- 
mented by  assuming  like  duties  on 
Kleclriciil  MerchtnidiKiny.  In  1920  he 
was  made  a  vice-president  and  chair- 
man of  the  Board  of  Editors  of  the 
Mof!raw-Hill  Co.  He  has  been  one  of 
the  prime  movers  in  the  movement  to 
interest  engineers  in  the  broad  prob- 
li-ms  of  public  service.  While  in  Gov- 
ernment service  Mr.  Feiker  will  retain 
his  ftiitus  with  the  McGraw-Hill   (.'o. 

K.  K.  l{<iHe,  mining  engineer  of  Mont- 
ri'ul,  iiiid  acting  secretary  of  the  Can- 
adian Institute  of  Mining  and  MetJillurgy 
from  October,  1919,  to  .lanuary.  1921. 
has  acceptcl  a  professional  |iositi<in 
with  the  Hollinger  Consolidated  Coal 
Mines,  Ltd.,  at  Timmins,  Ont. 


Theodore  A.  Link,  geologist  with  the 
geological  department  of  Imperial  Oil, 
Ltd.,  has  left  Edmonton,  Alta,  for  the 
Fort  Norman  field,  in  TVIackenzie  River 
district.  He  will  make  the  trip  by  air- 
plane. 

Myron  R.  Walker,  mine  superintend- 
ent for  the  Corporacion  Minera  Fama- 
tina,  Chilecito,  Argentina,  stopped  in 
New  York  City  on  May  11,  while  en 
route  to  his  home  in  Pittsburgh,  Pa. 

Mining  and  metallurgical  engineers 
recently  visiting  New  York  City  in- 
cluded: H.  A.  Kee,  of  Kerr  Lake  Mining 
Co.,  Cobalt,  Ont.;  Myron  R.  Walker, 
Pittsburgh,  Pa.:  Chas.  F.  Haselton.  West 
Hartford,  Conn.;  Herbert  H.  Lauer, 
Allentown,  Pa.;  Gardner  F.  Williams, 
San  Francisco,  Cal.;  Harvey  A.  Mudd, 
Los  Angeles,  Cal.;  LeRoy  B.  Mitchell, 
Bisbee,  Ariz.;  B.  L.  Miller,  Bethlehem, 
Pa.;  Graham  John  Mitchell,  Bisbee, 
Ariz. 


SOCIETY   MEETINGS 
ANNOUNCED 


American  In.stitute  of  Mining  and 
Metallurgical  Engineers  will  hold  its 
annual  meeting  at  Wilkes-Barre,  Pa., 
during  the  week  beginning  Sept.  12, 
next. 


Franklin  K.  Lane,  Secretary  of  the 
Interior  Department  under  Woodrow 
Wilson,  died  of  heart  disease  on  May  18. 

M.  E.  Wads  worth,  geologist,  mining 
engineer,  and  iMiucator,  died  at  his  home 
in  Pittsburgh.  Pa.,  on  April  21,  in  his 
seventy-fourth  year.  Dr.  Wadsworth 
was  dean  emeritus  of  the  School  of 
Mines  of  Pennsylvania  State  College,  a 
school  of  which  he  was  in  charge  from 
1901  until  his  retirement  on  the  Car- 
negie Foundation  in  July,  1912.  His 
greatest  service,  perhaps,  was  the  or- 
ganization and  development  of  the 
Michigan  College  of  Mines,  of  which 
he  was  president  from  1887  to  1899. 
Prior  to  the  call  to  that  work  Dr. 
Wadsworth  had  done  much  valuable  re- 
search, having  served  as  geologist  on 
the  state  surveys  of  New  Hampshire 
and  Minnesota,  remodeled  the  geologic 
instruction  at  Colby,  and  introduced 
under  J.  I).  Whitney  at  Harvard  the 
microscopical  petrography  which  he 
had  studied  under  young  Rosenbusch, 
Mich(d-Levy,  .nid  others  in  Europe. 
Professor  WaiKwurlii  was  among  other 
things  one  of  I  lie  II  mi  supjiorters  of  the 
theory  of  the  u'rieous  origin  of  iron 
ores.  He  was  li.un  jil  Liverniore  l''alls. 
Me.,  on  May  (i,  IM7.  and  held  degrees, 
in  course,  from  liuwdoin  and  Harvard 
colleges  and  Hie  I'niversity  of  Heidel- 
berg. Many  hotmr.ny  <legrees  were  con- 
ferred on  liini  :ihd  many  societies 
claimed  him  as  a  member,  notably  the 
Geological  Socitly  and  the  Mining  and 
Metallurgical    Soi  iely   of  America. 
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Leading  Events 


Principals  in  Apex  Suit  Differ 

Over  Accounting  Details 

Utah     Apex     To     File     Exceptions     to 

Statement   Submitted  by  Utah 

Consolidated 

It  is  stated  that  the  Utah  Apex  Min- 
ing Co.  will  file  exceptions  to  the  ac- 
counting for  damages  submitted  by  the 
Utah  Consolidated  Mining  Co.  in  accord- 
ance with  the  court's  decree,  to  make 
good  the  illegal  extraction  of  ore  from 
Utah  Apex  ground.  Both  properties 
are  at  Bingham  Canyon,  Utah.  The 
Utah  Consolidated  has  filed  the  follow- 
ing account  in  the  circuit  court  of  Utah : 

Principal    Interest         Total 

1917     i    47.573        $10,731         $58,304 

1918      159,367  23.213         182.481 

1919     208.111  13.646        221758 

1920     196.437  196.437 

$658,986 

The  Utah  Apex  has  taken  exception 
to  the  accounting,  claiming  that  the 
sum  of  $655,986  is  insufficient.  The 
damages  claimed  by  the  Utah  Apex 
amounted  to  $2,500,000.  It  is  said  that 
if  the  exceptions  claimed  by  the  Utah 
Apex  be  allowed,  the  total  sum  to  be 
paid  will  more  nearly  approach  the 
latter  amount  than  the  sum  agreed  to 
by  the  Consolidated.  The  Utah  Apex 
is  having  the  Utah  Consolidated  books 
audited  by  accountants.  After  the  fil- 
ing of  the  exceptions  will  come  the  adju- 
dicating of  the  difference,  and  the 
settlement  of  the  case,  unless,  of  course, 
the  Utah  Consolidated  should  take  an 
appeal.  The  Utah  Apex  is  closed  down 
at  present,  owing  to  the  low  price  of 
lead,  but  it  is  probable  that  the  recent 
rise  in  the  price  of  that  metal,  if  con- 
tinued, will  bring  about  the  reopening 
of  this  large  producer. 


Jerome  Verde  Holdings  Now 

Under  U.  V.  Extension 

Control 

At  a  meeting  in  Phoenix,  Ariz.,  on 
May  5,  with  72  per  cent  of  the  5,230,000 
shares  represented,  sale  of  the  property 
of  the  Jerome  Verde  Copper  Co.  to  the 
Jerome  Verde  Development  Co.  was 
agreed  upon.  New  stock  is  to  be  ac- 
cepted at  the  rate  of  one  share  for  ten 
of  the  old.  The  new  corporation  will  be 
controlled  by  the  United  Verde  Exten- 
sion Co.,  which,  on  approval  of  75  per 
cent  of  the  old  stockholders,  will  proceed 
upon  expenditure  of  $420,000  in  develop- 
ment work  and  payment  of  debts.  The 
acreage  thus  acquired  is  one  of  the  larg- 
est mining  plots  in  the  district,  lying 
west  and  northwest  of  the  Extension, 
north  of  some  separated  Extension 
claims  and  east  of  the  main  property 
of  the  United  Verde.  Through  the  con- 
solidation, Dundee,  with  its  two  claims 
will  be  wholly  in  Extension  territory. 


WEEKLY  RESUME 
From  Washington  it  is  reported 
that  Secretary  Fall  is  against  liber- 
itU^ing  existing  legislation  for  ivar 
minerals  relief.  It  is  stated  that  a 
new  commission  may  be  appointed. 
The  proposed  revision  of  the  milling 
code,  which  the  Ingalls  committee 
has  been  considering,  is  now  ready 
for  Congress.  Numerous  protests 
tigainst  further  sjispension  of  assess- 
ment work  reguirevients  have  been 
received. 

In  northern  Michigan,  the  Seneca 
Copper  Corporation  has  purchased 
the  interest  held  by  the  Hancock 
Consolidated  Mining  Co.  in  the  Lake 
Milling,  Smelting  d  Refining  Co., 
thus  acquiring  sufficient  milling  ca- 
pacity for  its  needs.  In  Arizona,  the 
holdings  of  the  Jerome-Verde  Copper 
Co.  have  passed  under  the  control  of 
the  United  Verde  Extension  com- 
pany. In  Xew  Mexico,  the  state  tax 
commission  has  acquired  the  serv- 
ices of  J.  R.  Finlay  for  the  xcork  of 
appraising  the  value  of  mines  ivithiti 
the  state.  In  Utah,  the  Utah  Apex 
Mining  Co.  is  expected  to  file  excep- 
tions to  the  accounting  made  by 
Utah  Consolidated  as  the  outcome  of 
the  apex  suit  won  by  the  former. 
The  Interstate  Commerce  Commis- 
sion has  set  May  SI  as  the  date  for 
its  hearing,  at  Chicago,  on  iron  ore 
freight  rates  in  the  Lake  Superior 
district. 


J.  R.  Finlay  To  Appraise  Mines 
of  New  Mexico 

The  State  Tax  Commission  of  New 
Mexico  has  entered  into  contract  with 
J.  R.  Finlay,  of  New  York,  to  appraise 
the  mines  of  New  Mexico  for  taxation 
purposes  as  he  did  the  mines  of  Michi- 
gan in  1911,  the  work  of  appraisal  to 
begin  by  Sept.  1  next,  and  to  be  com- 
pleted by  Feb.  1,  1922.  This  mine 
evaluation  is  in  accordance  with  a  law 
passed  by  the  State  Legislature  In  Feb- 
ruary this  year. 


Hearing  on  Iron  Ore  Freight 
Rates  at  Chicago,  May  31 

A  hearing  has  been  announced  by 
the  Interstate  Commerce  Commission, 
to  be  held  in  Chicago  May  31,  on  the 
complaint  of  the  Lake  Superior  Iron 
Ore  Association  relative  to  the  freight 
rates  on  iron  ore  in  Michigan,  Min- 
nesota, and  Wisconsin.  The  eighty- 
seven  members  of  the  association  who 
have  signed  the  complaint  have  peti- 
tioned the  commission  to  fix  such  rates 
for  the  defendant  carriers,  from  June 
25,  1918,  to  the  present,  so  that  the 
returns  from  their  investment  will 
yield  6  per  cent.  Owing  to  the  scope  of 
such  a  complaint,  it  is  expected  that  it 
will  take  considerable  time  to  hear  all 
evidence. 


Situation  of  Potash  Industry  in 
Germany  Changed 

Various  Schemes  for  Socialization  Con- 
templated— Position  of  Kali 
Syndicate  Weakened 

From    Our  Berlin   Correspondent 

Berlin,  April  15 — The  end  of  the  war 
found  the  German  potash  industry 
in  a  position  quite  different  from  that 
which  it  occupied  in  pre-war  times. 
The  fact  that  numerous  countries  are 
now  producing  potassium  by  chemical 
process,  the  finds  in  Spain  and  mainly 
the  loss  of  Alsace-Lon-aine  have  made 
a  wide  breach  into  the  monopoly  Ger- 
many had  been  enjoying  throughout 
the  whole  world  as  potassium  producer. 
The  privileged  position  of  the  all-power- 
ful German  Potassium  Syndicate  is  con- 
siderably weakened.  This  syndicate 
now  finds  it  hard  to  market  the  indus- 
try's output,  even  at  the  present  re- 
duced scale.  Export,  which  was  fairly 
brisk  last  year,  has  greatly  diminished. 
Exports  of  potassium  salts  in  1920 
reached  almost  60  per  cent  of  the  ship- 
ments of  1913,  but  have  in  the  course 
of  the  current  year  dv/indled  down  at 
an  alarming  rate.  The  domestic  mar- 
ket also  consumes  not  nearly  the  same 
quantity  of  potassium  products  as  in 
pre-war  times.  Prices  had  to  be  low- 
ered along  the  whole  line,  in  order  to 
stimulate  the  sluggish  demand  and  to 
meet  the  foreign  competition,  especially 
that  of  the  Alsace-Lorraine  producers. 
The  result  is  that  only  the  richest  and 
best-equipped  mines  are  working  on  a 
paying  basis,  while  the  poor  ones  are 
operating  at  a  loss. 

The  following  are  the  present  prices 
of  potassium  products  at  the  mines: 

Price  per 

Per  cent  Metric 

of  Pure  Ton, 

Potassium  Marks 

Carnallite    9  45 

Kainit   12  72 

Kainit   15  90 

Fertilizer  salts   20  148 

Fertilizer  salts   30  249 

Fertilizer  salts   40  388 

Fertilizer  salts   42  407 

Chloride  of  potassium...   50  575 

Potassium  sulphate   ....   48  729 
Potassium  magnesium 

sulphate    26 .  434 

The  recent  increase  of  the  railroad 
rates  is  further  aggravating  the  al- 
ready rather  precarious  situation.  This 
increase,  which  is  50  to  60  per  cent, 
will  increase  the  cost  to  purchasers,  ac- 
cording to  distance,  up  to  160  per  cent. 
This  is  bound  to  react  strongly  on  the 
demand,  especially  in  the  agricultural 
districts  in  the  Northeast,  as  previous 
increases  of  price  indicate.  The  cost 
of  transportation  from  Stassfurt  to 
K6nigsbei-g  in  eastern  Prussia  of  a  15- 
ton    truckload    of   kainit,   for   instance, 
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which  used  to  be  110  marks  in  1914, 
is  1,600  marks  since  April  1,  con- 
siderably exceeding  the  price  of  the 
product  itself,  which  is  only  1,000 
marks    to    1,350    marks,    according    to 

In  this  situation  the  Kali  Syndicate 
has  decided  upon  a  remarkable  policy. 
It  is  evidently  concluded  that  the  de- 
mand will,  if  not  at  once,  gradually 
decrease  to  a  certain  minimum  of  rock 
bottom  necessity,  which  can  be  assumed 
to  remain  stationary  regardless  of 
prices.  This  seems  to  be  the  only  ex- 
planation for  the  decision  to  follow  the 
rise  of  transportation  rates  by  a  rise 
of  prices,  which,  according  to  the  pro- 
posal of  the  syndicate,  will  be  no  less 
than  6.5  per  cent.  It  is  obviously  argued 
that  the  business  which  will  be  left 
shall  at  least  be  profitable.  This  pro- 
posed rise  of  potassium  prices  is,  there- 
fore, a  radical  measure  which  appears 
to  be  chiefly  made  in  the  interest  of  the 
weaker  members  of  the  syndicate. 

This  situation  has  the  fullest  atten- 
tion of  the  government,  or  the  admin- 
istrative body,  the  National  Kali  Coun- 
cil, which  as  in  the  case  of  the  coal 
production,  has  been  constituted  to  ex- 
ercise control  over  the  potassium  in- 
dustry. The  intention  of  the  Kali 
Syndicate — to  protect  the  poor  mines — 
is  not  supnorted  by  this  body.  On  the 
contrary,  the  prevailing  tendency  is  to 
shut  down  the  unprofitable  mines  in  the 
interest  of  economy.  Such  strong 
measures  are  considered  unavoidable. 
This  tendency  finds  marked  expression 
in  the  various  proposals  which  have 
lately  been  forthcoming  for  the  social- 
ization of  this  industry. 

It  will  be  remembered  that  the  coal 
and  the  potassium  industry  have  been 
singled  out  to  make  a  start  with  in  the 
matter  of  socialization,  and  the  gov- 
ernment is  being  urged  to  proceed  with 
it.  Although  the  problem  of  socializa- 
tion of  the  coal  industry,  which  for  a 
time  toward  the  end  of  last  year  had 
assumed  an  acute  aspect,  has  since 
then  been  pigeonholed,  evidently  for  an 
indefinite  time,  the  socialization  of  the 
pota.ssium  industry  might  possibly  take 
concrete  shape,  tho  opposition  of  the 
mine  owners  beintr  not  nearly  so  strong 
as  that  of  the  coal  i/roducers. 

Three  Schemes  kok  Sckjialization 

The  committee  constituted  for  social- 
ization problems  has  now  three  schemes 
under  con.HJderation.  The  first  of  these, 
submitted  by  inrluHtrial  leadi-rs  like 
Rathenau  and  .Siemens,  has  nothing  to 
no  with  KrK-ialization  proper,  hut  at- 
tempts to  put  the  influMtry  on  a  sound 
basis  by  higher  economy  and  co-opera 
tion.  This  scheme  is  identical  to  n  largr 
degrii  with  the  notions  of  the  National 
Kali  r'ouncil.  Us  main  points  uro  t(. 
effect  tlu'  apportioning  of  produc- 
tion, which  liv  th<'  tir<-s<-nt  Ifgisliition  is 
adiuntcd  nt  inl<TV(iIs  of  five  yi'nrn,  ()y 
ndJuHtmentH  of  longer  duration,  nl  leant 
of  thirty  years.  Minr-s  going  out  of 
operation  ;thnll  bo  permitted  to  nell 
their  portion  to  other  mine*.  Sinking 
of  new  shafts  shall  be  prohibited  by 
law.     The   Natlonol    Knii   Council   shall 


further  be  empowered  to  enforce  the 
shutting  down  of  such  works  which 
during  several  years  have  been  on  an 
unprofitable  basis.  It  is  hoped  that 
such  measures  will  to  a  large  degree 
tend  to  induce  mine  owners  to  shut 
down  voluntarily.  The  authors  of  this 
proposal  are,  however,  emphasizing  that 
a  contraction  of  the  production  cannot 
be  delayed  any  longer,  and  that,  if 
poor  mines  should  not  decide  to  shut 
down  within  a  reasonable  time,  com- 
pulsory measures  should  be  adopted. 
These  proposals  are  supported  by  the 
non-socialistic  trade  unions. 

The  representatives  of  the  socialistic 
unions,  however,  submitted  a  scheme, 
which  in  a  much  more  pronounced  way 
conforms  with  the  socialization  theories. 
They  propose  to  form  two  organizations, 
one  for  the  operation  of  the  mines,  the 
other  for  the  selling  of  their  products, 
both  to  be  controlled  by  the  National 
Kali  Council.  The  latter  shall  be  com- 
posed of  representatives  of  the  em- 
ployed and  the  employers,  geological 
and  chemical  scientists,  and  agricul- 
tural and  chemical  consumers.  The 
executive  is  to  be  placed  with  a  body 
of  the  directors  of  the  five  largest  min- 
ing districts.  The  operating  organiza- 
tion shall  issue  shares,  nine-twentieths 
of  which  will  be  used  for  indemnifying 
the  mine  owners,  while  eleven-twentieths 
remain  in  the  possession  of  the  organ- 
ization. The  mine  owners  shall  be  en- 
titled to  a  preferential  dividend  of  4 
per  cent,  while  the  rest  of  the  profits 
is  divided  equally  between  all  shares. 
Premiums  shall  be  paid  for  the  reduc- 
tion of  working  cost,  in  order  to  stimu- 
late engineers  and  workmen  to  higher 
productivity  and  economy.  The  selling 
organization  shall  receive  a  monopoly, 
confirmed  by  legislation. 

The  author  of  the  third  scheme  is 
Professor  Lederer,  who  has  also  been 
responsible  for  one  of  the  main  pro- 
posals applying  to  the  socialization  of 
the  coal  mines.  He  proposes  the  for- 
mation of  a  holding  company,  organized 
as  a  joint  stock  company,  the  "Kali 
Trust."  Part  of  the  shares  of  this 
trust  shall  be  issued  to  the  mine 
owners,  the  private  owners  as  well  as 
the  states,  in  proportion  to  their  val- 
uated  assets.  The  rest  shall  remain 
state  property.  While,  however,  the 
socialistic  proposal  would  give  the  state 
a  controlling  share  Professor  Lederer's 
scheme  apportions  the  trust  shares  in 
such  a  way  that  the  mine  owners  hold 
•">1  per  cent  and  the  state  49  per  cent. 
The  National  Kali  Council  shall  be 
given  a  decisive  voice  in  the  manage- 
ment of  the  trust.  The  adjustment  of 
|)rices  shall  as  hitherto  be  subject  to 
the  approval  of  this  council,  and  it  shall 
be  empowered  to  take  any  measures  it 
may  think  fit  for  the  reduction  or  the 
incri'use  of  production. 

At  present  it  is  didli'ult  to  see  on 
what,  lines  thi-  socialization  commilti'e 
will  proceed,  but  from  all  indications 
it  can  be  taken  that  the  s(H-inlistic 
scheme  has  very  little  chance  of  realiza- 
tion. It  is  most  likely  that,  as  in  the 
case  of  the  coal  socialization,  a  policy  of 
procrastination     will     be    followed. 


Silver  Mines  in  Arkansas 
To  Be  Developed 

Hot    Springs    Business    Men    Organize 

$50,000    Company    To    Reopen    Old 

Mines   in  .Montgomery  County 

Interest  is  being  taken  in  Hot 
Springs,  Ark.,  in  the  reopening  of  the 
old  silver  mines  near  Silver,  Montgom- 
ery County,  about  thirty  miles  west  of 
Hot  Springs.  The  Silver  King  Mining 
~  .  was  recently  incorporated  by  J.  W. 
Kedy  and  other  Hot  Springs  business 
men,  with  a  capital  of  $50,000.  The 
company  has  purchased  the  old  Water- 
loo mine  in  fee  and  has  leased  about 
1,300  acres  in  the  immediate  vicinity 
of  the  Waterloo,  including  the  Elnora, 
Silver  City,  Minnesota,  and  other  mines, 
and  containing  all  the  known  veins  in 
the  district. 

Boilers,  a  compressor,  drills,  a  hoist 
and  other  machinery  have  been  pur- 
chased and  installed.  The  Waterloo 
shaft  has  been  unwatered  and  sinking 
is  in  progress.  The  old  shaft  now  185 
ft.  deep,  will  be  sunk  an  additional  350 
ft.,  and  drifting  will  be  done  on  the 
vein  at  the  bottom  level,  with  the  idea 
of  proving  the  vein. 

The  district  around  Silver  is  an  old 
cne,  mining  having  been  done  there  in 
the  early  80's  by  crude  methods  and 
under  poor  operating  conditions.  Some 
of  the  properties  gave  large  returns 
even  at  that  time,  and  Silver  was  a 
properous  and  booming  mining  camp, 
with  stores,  banks,  and  more  than  1,500 
inhabitants.  No  work  has  been  done 
for  nearly  forty  years,  since  the  prop- 
erties were  closed,  due  to  poor  mining, 
unfavorable  operating  conditions,  and 
the  forty-mile  haul  to  the  railroad. 

The  ore  occurs  in  veins  which  cut 
across  the  steeply  dipping  shales  and 
slates  at  an  opposite  angle.  The  fill- 
ing is  quartz  and  calcite.  The  silver- 
bearing  minerals  are  galena,  sphalerite, 
and  tetrahedrite.  The  assays  as  given 
by  Dr.  Branner  in  the  Arkansas  state 
geological  report  are  high,  ranging 
from  21  to  MO  oz.  of  silver  per  ton. 
The  present  operators  plan  an  initial 
expenditure  of  .ibout  ,$25,000  for  sink- 
ing and  drifting  with  the  idea  of  prov- 
ing up  the  property  at  depth. 

Clement  K.  (Juinn  Takes  Option 
on  Atikokan  Iron  Mine 

Contrary  to  recent  press  statements 
Clement  K.  Quiim  has  not  purchased 
the  Atikokan  iron  mine,  in  Ontario,  but 
has  simply  t.ilien  an  option  on  it  with 
the  idea  of  ciinying  on  further  investi- 
gations. Tlie  .MiUokan  mine  is  located 
about  125  miles  west  of  Port  Arthur  in 
Ontario  and  on  the  main  line  of  the 
Canadian  NoiIImim  Ry.  between  Port 
Arthur  and  Winnipeg.  The  McKenzie- 
Mann  interests  nml  the  Stamford  White 
interests,  of  (■|li,•ll^ro,  havi'  controlled 
this  prup.Tty  fur  a  number  of  years 
through  the  AliKokan  Iron  Co..  and  at 
one  time  (i|Hr.il,il  a  blast  furnace  in 
Port  Arthur  ulii.h  was  run  exclusively 
on  these  ores.  Hie  tonnage  developed 
is  quite  lar^:.  Mr.  Quinn  has  been 
Identified  with  ilie  property  in  one  way 
or  another  for    .  \eral  years. 
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To  Encourage  Shipment  of  Iron 
Ore  Stockpiles 

The  Great  Northern  and  the  Duluth, 
Missabe  &  Northern  railroads  have  no- 
tified the  mining  companies  on  the 
Mesabi  Range  that  the  charge  of  $7.50 
per  hour  for  the  use  of  switch  engines 
and  crews  in  spotting  cars  for  loading 
stockpiles  has  been  eliminated.  This 
means  a  saving  of  2h  to  3c.  a  ton  in 
handling  oi-e  in  stockpiles.  It  is  antici- 
pated that  it  will  encourage  the  ship- 
ping of  some  of  the  stockpiles  to  the 
steel  furnaces. 


Volatilization  Process  Giving 

Satisfaction  in  Test  Runs 

at  Salt  Lake  City 

Test  runs  of  twenty-four  hours'  dura- 
tion or  longer,  which  are  being  made  in 
the  volatilization  plant  of  the  U.  S. 
Bureau  of  Mines  at  the  University  of 
Utah,  are  bringing  satisfactory  re- 
sults. The  plant  at  the  university  is 
semi-commei-cial  and  is  said  to  prove 
that  the  volatilization  process  can  be 
applied  on  a  commercial  scale  to  low- 
grade  oxidized  and  semi-oxidized  ores, 
which  do  not  respond  to  flotation  or 
other  processes.  A  good  recovery  is 
being   made,   at   moderate   cost.     There 


are  large  deposits  of  ores  of  the  nature 
described  in  the  West,  carrying  5  to 
6  per  cent  lead  and  about  5  oz.  in  silver, 
which  do  not  respond  to  flotation  or 
other  processes.  The  process  will  be 
especially  useful  where  the  deposits 
are  far  from  the  railroad,  as  the  bullion 
only  need  be  shipped. 

Volatilization  plants  can  be  erected 
at  comparatively  low  cost,  as  the  con- 
struction is  simple.  The  installation  of 
electrical  appliances  used  in  connection 
with  such  plants  would  probably  be  the 
heaviest  item  of  expense,  but  this  would 
not  be  prohibitive.  Power  costs  would 
be  reasonable,  for  although  the  voltage 
would  be  high,  the  amperage  would  be 
proportionately  low. 

In  preparation  for  treatment  by  vola- 
tilization, the  ore  is  crushed  to  different 
sizes,  varying  from  four  to  thirty  mesh. 
The  crushed  rock  is  then  mixed  with 
sodium  chloride,  or  common  table  salt, 
and  this  mixture  fed  into  a  revolving 
kiln,  where  it  is  roasted.  By  this  roast- 
ing is  formed  chlorine  gas,  which  picks 
up  the  metal  values  in  the  form  of 
chlorides.  These  chlorides  are  collected 
and  run  off  to  a  Cottrell  precipitator, 
which  consisf^s  of  a  number  of  air- 
tight pipes,  through  the  center  of  which 
runs  a  nichrome  wire.     A  high  voltage 


of  practically  static  electricity  is  dis- 
charged from  this  wire,  which  causes 
the  solid  particles  to  be  dropped.  These 
particles  or  fumes,  resembling  ashes  in 
appearance,  are  smelted  into  bullion. 
Experiments  made  in  the  reduction 
of  fumes  in  several  types  of  furnaces — 
including  electric,  blast,  reverberatory, 
or  muffle — have  proved  that  a  high  ex- 
traction can  be  made.  Thomas  A.  Var- 
ley  is  in  charge  of  the  work  at  the  Utah 
station. 

Ontario  Mining  Act  Changed 

Legislation  passed  by  the  Ontario 
Legislature  makes  some  changes  in  the 
Mining  Act.  The  most  important  of 
these  relieves  patented  mining  claims 
from  sudden  forfeiture  for  the  non- 
payment of  acreage  taxes.  Last  fall  a 
large  number  of  claims  were  declared 
forfeited  and  thrown  open  for  re-stak- 
ing, the  owners  of  which  having,  for 
the  most  part,  inadvertently,  failed  to 
pay  the  small  amount  of  the  tax.  A 
years'  grace  is  now  allowed,  during 
which  patentees  can  redeem  their 
claims.  Another  amendment  reduces 
the  amount  of  assessment  work  required 
from  240  to  200  days,  spread  over  five 
years,  forty  days  to  be  worked  each 
year. 


News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Fall  Against  Liberalizing  Act 

For  War  Minerals  Relief 

Possible    That    Present    Law    May    Be 

Construed    More    Freely — Appoint- 
ment of  New  Commission 
Expected 

The  Secretary  of  the  Interior  is  op- 
posed to  legislation  at  this  time  which 
will  liberalize  the  War  Minerals  Re- 
lief Act.  Before  any  legislation  is  at- 
tempted he  wants  to  assure  himself 
that  more  liberal  treatment  cannot  be 
accorded  claimants  under  the  existing 
statute.  A  new  war  minerals  relief 
commission  is  to  be  named  in  the  near 
future,  it  is  understood.  Secretary  Fall 
will  not  be  surprised  if  a  new  com- 
mission will  find  it  possible  to  construe 
the  law  more  liberally  than  the  present 
commission. 

The  objection  to  the  bill,  which  would 
widen  the  scope  of  the  existing  law  by 
admitting  stimulation  based  on  a  pub- 
lished notice,  is  that  it  would  open  the 
door  for  manufacturing  and  all  types 
of  war  activities  which  were  stimulated 
by  published  notices  of  the  Government's 
needs.  The  passage  of  the  War  Min- 
erals Relief  Act  was  made  possible  be- 
cause it  was  declared  that  the  Govern- 
ment had  practically  entered  into  a  con- 
tract with  certain  producers  of  war 
minerals.  After  certain  producers  had 
been  urged  personally  by  officials  of 
the  Government  to  produce  certain  war 
minerals  Congress  accepted  a  policy  of 


moral  responsibility  in  certain  cases 
where  negotiations  had  not  reached  the 
stage  of  an  actual  contract.  There  will 
be  determined  opposition  to  any  ex- 
pansion of  the  law  which  will  bring 
into  such  a  classification  those  who 
had  nothing  more  formal  than  a  pub- 
lished article  on  which  to  base  their 
assertion  of  stimulation. 


Proposed  Mining  Code  Revision 

Ready  for  Congress 
Changes  Prepared  by   Ingalls  Commit- 
tee To  Be  Submitted  Soon  to 
Committees  on  Mines 

The  text  of  the  proposed  revision  of 
the  mining  code  will  be  submitted  to 
Congress  within  a  few  days,  the  Bu- 
reau of  Mines  has  advised  the  com- 
mittees on  Mines  and  Mining  of  the 
Senate  and  of  the  House  of  Represen- 
tatives. This  is  the  fourth  revision  of 
the  law,  and  represents  extended  and 
painstaking  work  on  the  part  of  the 
committee,  consisting  of  W.  R.  Ingalls, 
J.  Parke  Channing,  Horace  V.  Winchell, 
L.  D.  Ricketts,  and  Walter  Douglas. 

Both  Senator  Poindexter  and  Repre- 
sentative Rhodes,  chairmen  respectively 
of  the  committees  of  Mines  and  Min- 
ing of  the  Senate  and  the  House,  are 
particularly  anxious  to  take  up  the  con- 
sideration of  this  revision.  It  is  gen- 
erally admitted  that  the  present  min- 
ing code,  adopted  in  1872,  is  in  urgent 
need  of  revision. 


Many  Demand  Assessment  Work 
Be  Resumed 

Alaskan  Delegate  Against  Fiscal  Year 
Basis  for  Far  North 

Senator  Poindexter,  the  chairman  of 
the  Senate  Committee  on  Mines  and 
Mining,  is  receiving  a  large  number  of 
letters  protesting  against  any  further 
exemptions  from  assessment  work  on 
mining  claims.  These  letters  come  from 
all  the  states  affected,  and  indicate, 
Senator  Poindexter  said,  a  widespread 
demand  for  the  resumption  of  assess- 
ment work. 

The  delegate  from  Alaska  has  filed  a 
formal  protest  with  the  Senate  and 
House  committees  against  any  change 
in  the  assessment  work  year  in  Alaska. 
He  says  most  of  the  assessment  work 
there  is  done  in  the  winter  when  the 
snow  facilitates  traveling.  ■  In  view  of 
his  protest  a  proviso  will  be  added  to 
the  bill  changing  assessment  work  to 
a  fiscal  year  basis,  which  will  exempt 
Alaska  from  that  change  and  specify 
that  the  assessment  work  there  is  to  be 
completed  on  or  before  Dec.  31. 

Shipping  Strike  Holds  Vv  Alaska 
Sailings 

The  marine  strike  has  tied  up  boats 
in  the  Alaskan  service,  and  as  a  re- 
sult the  geological  and  topographical 
parties  assigned  to  do  work  for  the 
U.  S.  Geological  Survey  in  Alaska  have 
been  delayed  in  leaving  Seattle. 
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Special  London  Letter 

Ivanhoe  Company  in  Australia  Affected 
by  High  Labor  Cost;  Financial  Posi- 
tion Sound — Rand  Working  Costs 
About  £5  Per  Oz. — Nigerian 
Tin  Royalties  Modified 

By  W.  a.  Doman 

London,  May  3 — In  the  same  manner 
as  the  South  African  mines  the  West 
Australian  gold  companies  are  becom- 
ing more  and  more  dependent  upon  the 
excess  realized  for  the  metal  above 
the  standard  price.  The  Ivanhoe,  one 
of  the  greatest  of  the  Kalgoorlie  mines, 
is  feeling  severely  the  high  level  of 
working  expenditure  due  to  advances 
in  wages  and  reductions  in  hours  of 
labor — to  say  nothing  of  the  additional 
outlays  caused  by  the  frequent  strikes. 
At  the  time  of  writing  a  woodcutters' 
strike  is  in  progress,  and  is  affecting 
not  the  Ivanhoe  alone  but  various  other 
properties. 

In  1919  working  costs  averaged  31/6 
per  ton,  which  meant  that  the  averages 
of  the  reserves  could  be  made  to  yield 
a  profit  only  by  the  incidence  of  the 
gold  premium.  Last  year  the  cost  was 
32/6  per  ton,  and  during  the  current 
period  it  is  likely  to  be  higher  still. 
At  the  beginning  of  1920  the  ore  re- 
serves were  estimated  at  972,387  tons, 
worth  33/9  per  ton;  at  the  end  of  the 
year  they  were  861,786  tons,  averaging 
34/4  per  ton.  Taking  residues  at  about 
4/2  per  ton  the  recovery  would  be  ap- 
proximately 30/ — ,  showing  a  loss  of 
2/6  a  ton,  to  be  made  good  by  the  gold 
premium.  About  one-third  of  the  total 
tonnage  could  be  extracted  at  a  profit 
at  the  standard  price  of  the  metal.  As 
1.34,920  tons  was  milled  last  year  only 
about  44,000  tons  of  new  ore  was  opened 
up. 

The  company  writes  off  all  develop- 
ment charges  against  working  costs. 
To  the  end  of  last  year  the  sum  laid 
<  ut  on  development  and  ((luipment  was 
£1,1:M,900,  and  this  stands  in  the  bal- 
ance sheet  at  only  £.54,29."),  the  original 
working  capital  of  the  company.  As  a 
result,  the  financial  position  is  quite 
sound.  The  Ivanhoe  seems  to  be  an 
investment  as  well  as  a  mining  com- 
l>any,  for  it  has  £126,797  in  thirty-one 
«iiff»Ti-nt  securities,  this  being  equal  to 
12.6  per  cent  of  the  capital.  On  ac- 
count of  last  year  6/0  per  £5  share  was 
paid  in  dividends,  making  a  total  since 
the  inception  of  the  company  of  £3,885,- 
OOO,  or  38.x  p.T  cent  of  the  value  of  the 
gold  recovered  from  the  treatment  of 
4,202,44.''.  tons  of  oro. 

The  Nourse  Mines  workn  two  reefs, 
the  Main  Reef  Leader  and  the  South 
Reef,  the  former  being  the  principal 
gold  carrier.  Values  show  a  tendency 
to  improve. 

The  di'creaac  in  the  reef  width  last 
quarter  is  more  than  lompensated  for 
by  the  gold  <ontcnt,  tm.  us  worked  out 


on  the  Rand,  the  number  of  inch-dwt. 
is  480,  as  compared  with  425.  The 
Xourse  Mines  has  been  doing  none  too 
well,  so  that  the  improvement  shown 
in  the  six  months  is  welcome. 

Generally  speaking  it  would  appear 
that  the  average  working  costs  of  the 
mines  of  the  Rand  are  now  approxi- 
mately £5  per  oz.  As  the  realizable 
value  is  only  slightly  over  this  figure 
it  is  clear  that  several  of  the  proper- 
ties wUl  soon  be  under  the  necessity 
of  closing  down  unless  the  price  of  gold 
recovers  or  the  level  of  working  ex- 
penses can  be  reduced.  Naturally  the 
bulk  of  the  community  does  not  wish  to 
see  the  price  of  gold  rise,  because  it 
means  a  further  depreciation  in  the 
paper  money  in  circulation.  A  decline 
in  costs  is  probable,  but  whether  it  will 
go  so  far  as  to  compensate  for  the  fall 
in  the  price  of  gold  remains  to  be 
seen. 

Last  week  I  mentioned  that  the 
Nigerian  government  was  taking  steps 
to  alleviate  the  burdens  of  the  tin- 
mining  industry.  So  far,  railway  rates 
have  not  been  reduced;  only  the  scale 
of  royalties  has  undergone  modifica- 
tion. On  the  old  scale,  when  tin  was 
quoted  below  £130,  2  per  cent  was  paid 
on  value,  the  figure  rising  until  on  £180 
and  upward  it  was  li  per  cent.  Now 
the  rate  is  2  per  cent  when  the  price 
is  less  than  £180,  and  rises  by  easy 
stages  until  it  reaches  10  per  cent  on 
£300  and  upward. 

CANADA 

British  Columbia 

Premier  Aerial  Tramway   To  Be 
11 J   Miles  Long 

Stewart — The  Red  Cliff  group  of  min- 
eral claims  on  Bear  River  is  reported  to 
have  been  taken  over  by  Messrs.  R.  W. 
Wood  and  A.  B.  Trites,  who  propose 
developing  them  this  year.  The  out- 
crop (>n  the  Montrose  claim  is  said  to 
contain  good  gold  values,  with  a  small 
percentage  of  copper  and  a  greater  one 
of  iron  pyrites. 

P.  H.  Graham,  who  ha.s  charge  of  the 
installation  of  an  lli-mile  aerial  tram- 
way for  the  Premier  mining  company, 
from  that  company's  property  at  Sal- 
mon Kiver  to  tidewater  near  Stewart, 
has  taken  personal  direction  of  the 
work.  The  tramway,  the  route  of 
which  parallels  the  wagon  road,  will 
rciiuire  enough  lumber  to  keep  the 
Ilyder  and  Stewart  mills  busy  for  some 
inon'.hH.  There  arc  to  be  150  ordinary 
lowers  anil  twelve  tension  towers,  as 
widl  as  three  angle  stations  and  two 
I'Tminals.  The  stationary  or  carrying 
iiihlc  will  be  of  one-inch  sU-cl  and  the 
I  raveling  cable  five-eighths  of  an  inch 
in  diameter.  Mr.  Graham  also  is  to 
supervise  the  construction  of  ore  bunk- 
'•rs  nt  the  wharf,  at  .Stewart,  the  same 
hnvihg  a  cnpncity  of  4,00(1  tons. 


Hudson's  Hope  —  The  provincial  gov- 
ernment has  let  a  contract  to  Lynch 
Brothers,  of  Vancouver,  B.  C,  to  sink 
three  test  holes  by  diamond  drill  in  the 
Boulder  Creek  district,  about  24  miles 
northeast  of  Hudson's  Hope.  A  mini- 
mum of  about  3,000  ft.  of  drilling  is  to 
be  done.  The  party  already  has  set  out 
for  the  locality  and  expects  to  begin 
work  soon.  This  action  is  in  line  with 
the  policy  of  the  government  of  defi- 
nitely ascertaining  the  oil  possibilities 
of  the  Peace  River  country. 

R.  D.  Featherstonehaugh  plans  to 
prospect  the  placer  gravels  of  the  In- 
genika  River,  in  the  Peace  River  dis- 
trict, this  year  on  a  considerable  scale 
for  gold  and  platinum.  He  will  be 
assisted  by  William  Halderman.  The 
company's  claims  are  not  far  from 
Hudson's  Hope.  They  will  be  worked 
by  drag-line  scraper,  scraper  capacity 
being  1,000  cu.yd.  of  gravel  daily.  Oper- 
ations will  continue  until  about  the 
middle  of  October. 

Trail — Ore  shipments  received  at  the 
Consolidated  smelter  the  week  ended 
May  7  totaled  9..583  tons,  coming  en- 
tirely from  the  company's  mines. 

New  Denver — The  Slocan  Lake  Union 
No.  98,  Internatiun  Union  of  Mine,  Mill 
and  Smeltar  Workers,  has  accepted  a 
proposition  providing  for  a  reduction 
of  "ZSc.  per  .'ihift  in  all  classes  of  labor, 
as  previously  iiKire  briefly  announced. 
Rates  for  board  have  been  reduced  by 
the  operators  from  $1.50  to  $1.25 
per  day.  The  recognized  wage  scale 
throughout  the  Slocan  will  stand  for 
the  present  for  the  various  classes  of 
labor:  Miners.  .?4.50;  muckers,  $4; 
timbermen,  .$.');  timbermen's  helpers, 
J4.50;  millmcn,  .•);.'.;  flotation  men,  $4.50; 
carpenters,  $.'">. .^^id;  blacksmiths,  $5; 
blacksmith's  helpcr.s,  $4.50;  steam  com- 
pressormen,  $.'");  lompressormen  other 
than  steam,  l-L.^O;  head  end  tramway 
operators,  $l..'')(l;  underground  mule 
drivers,  $4.50;  mule  train  brakomen,  $4; 
teamsters,  $.''):  cible  men,  $4.50;  un- 
skilled, $1.  'I'hise  .scales  became  effec- 
tive on  May  (">  but  are  subject  to  re- 
vision at  quarterly  conferences. 

Sandon  —  OfTuials  of  Silversmith 
Mines,  Ltd.,  wliicli  company  closed  ar- 
rangements fur  till'  purchase  of  the 
Ivanhoe  mill  of  (he  Minnesota  Silver 
C:o.  early  in  May,  have  announced  plans 
for  amalgamali<iii  of  the  present  Silver- 
smith milling  i(|uipnient  with  the  Ivan- 
hoe plant.  Tin'  liuilding  housing  the 
latter  will  be  cnlMrged.  The  change 
will  give  Silvci  smith  a  d.-iily  milling 
capacity  of  from  150  to  .'100  tons.  A 
few  men  are  at  work  on  Ihi'  jirelimi- 
nary  operations,  mmiI  by  the  end  of  the 
summer  it  is  expected  that  the  Silver- 
smith mill  e<|uii>iiient  will  be  moved 
down  to  till'  Ivmiliue  luijl  wite,  construc- 
tion romiileted  iiiiii  the  combined  plant 
in   iipenitiiin.      I'   .    ,,f  the   present    half- 
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■mile  Silversmith  aerial  tram  to  Sandon 
will  be  discontinued  and  an  entirely 
new  tramway,  about  a  mile  long,  built 
from  the  Silversmith  main  adit  tunnel 
to  the  Ivanhoe  mill  site,  Which  is  about 
a  mile  below  Sandon.  Underground  de- 
velopment at  the  Silversmith  has  been 
entirely  discontinued  for  the  present, 
as  ample  ore  reserves  are  available. 

The   Cariboo   District 

Rich    Shallow    Ground    Exhausted,    but 
Other  Areas  Offer  Promise — Gov- 
ernment's Attitude  Changed 
Toward  Speculators 

By  Donald  D.  Fraser 

Official  figures  give  the  placer  gold 
production  of  the  Cariboo  district  of 
British  Columbia  as  $45,000,000,  al- 
though the  actual  production  is  vari- 
ously estimated  at  between  $60,000,000 
and  $75,000,000.  For  twenty  years 
after  its  discovery  it  was  a  prolific  gold 
producer.  Since  that  time  its  output 
has  gradually  diminished  until  in  1919 
the  district  is  officially  credited  with 
less  than  $80,000. 

The  gold  fields  of  the  Cariboo  cover 
an  extensive  area,  about  7,000  sq.mi. 
The  eastern  boundary  is  the  Cariboo 
Range  and  the  western  the  Fraser 
River.  From  the  Horsefly  River  on 
the  south  it  reaches  well  northward 
toward  the  Grand  Trunk  Pacific  R.R. 
The  eastern  section  is  mountainous, 
with  peaks  rising  to  8,000  ft.  Pro- 
ceeding westward  the  topography  be- 
comes more  subdued  and  merges  into 
a  plateau  which  slopes  to  the  Fraser 
and  Quesnel  rivers.  There  are  three 
main  rivers  which  drain  this  territory, 
the  Willow,  the  Cottonwood,  and  the 
Quesnel.  It  is  mainly  along  the  head- 
waters of  these  rivers  that  the  gold 
has  been  recovered,  although  the  head- 
waters of  Bear  River  were  also  im- 
portant producers.  The  direction  of 
the  glacial  action  has  apparently  been 
from  northeast  to  southwest.  The 
glacial  debris  gradually  increases  in 
this  direction.  The  country  rock  is 
composed  of  various  slates  and  schists, 
which  are  cut  by  numerous  quartz 
veins.  These  veins  were  undoubtedly 
the  source  of  most  of  the  placer  gold 
discovered. 

There  were  three  main  sections  of 
the  district  which  produced  the  major 
portion  of  the  gold;  namely,  Barker- 
ville,  Stanley,  and  Keithley,  in  order 
of  their  importance.  The  character  of 
the  ground  worked  comes  under  two 
nisin  headings:  the  shallow  ground  of 
the  creeks  and  benches  and  the  deep 
ground  of  the  main  drainage  basins. 
Both  glacial  and  pre-glacial  deposits  oc- 
cur. These  areas  were  extremely  rich 
and  soon  worked  out.  Drifting,  ground 
sluicing,  rocking  all  played  a  part.  It 
will  be  noted  that  these  three  centers 
are  near  the  head  of  the  district,  the 
country  sloping  in  all  directions  from 
them.  As  the  rich  shallow  ground  be- 
came exhausted  attempts  were  made 
further  down  the  drainage  systems. 
Most  of  these  failed  when  it  was  not 
possible  to  combat  the  underground 
water  and   heavy  ground.     Hydraulick- 


ing  has  found  wide  application  but 
mainly  around  the  three  centers  named. 
In  both  drifting  and  hydraulicking  there 
have  probably  been  as  many  cases  of 
"mining  the  public"  as  of  mining  the 
ground.  Hydraulicking  has,  however, 
been  successful  where  used  with  good 
judgment  and  good  management.  Ex- 
cept for  a  few  half-hearted  attempts  on 
the  Quesnel  River  dredging  has  not 
been  attempted.  This  is  owing  mainly 
to  the  high  transportation  rates  which 
have  prevailed  in  the  past. 

The  main  cause  for  the  lessened  pro- 
duction is  the  exhaustion  of  the  rich 
shallow  ground.  The  cream  has  evi- 
dently been  skimmed.  A  further  cause, 
which  is  by  no  means  a  small  one,  is 
the  attitude  of  capital  due  to  the  ex- 
tensive wildcatting  and  bad  manage- 
ment of  the  past.  Added  to  these  have 
been  the  high  freight  rates  and  the 
consequent  excessive  costs.  Last  but 
by  no  means  least  is  the  fact  that  so 
much  of  the  country  has  been  tied  up 
by  speculators. 

Regarding  this  last  point  the  atti- 
tude of  the  provincial  government  has 
not  aided  the  development  of  the  placer 
ground  of  the  province.  By  far  the 
larger  part  of  the  ground  taken  up  is 
under  leases,  of  which  there  are  two 
kinds;  namely,  a  creek  lease  and  a 
bench  lease.  A  creek  lease  is  one-half 
mile  long  and  the  width  of  the  valley. 
A  bench  lease  has  a  1,500-ft.  creek 
frontage  with  an  area  of  80  acres.  Each 
lease  represents  a  fairly  large  tract  of 
land.  It  has  been  customary  to  grant 
these  leases  for  a  term  of  twenty  years. 
The  lessee  obligated  himself  to  perform 
$1,000  worth  of  work  annually  and  pay 
a  yearly  rental  of  $75  and  $50  for  a 
creek  and  bench  lease,  respectively. 
These  terms  were  found  to  be  imprac- 
ticable, and  so,  instead  of  correcting 
them,  the  government  did  not  attempt 
to  hold  the  lessee  to  them.  The  con- 
sequence was  that  by  paying  the  first 
year's  rental  anyone  could  obtain  a 
twenty-year  lease  on  crown  land  and 
hold  it  for  speculation  without  doing 
any  work  or  paying  further  rentals. 
That  is  what  happened.  Practically  all 
the  ground  within  easy  reach  has  been 
held  in  this  manner.  In  many  cases 
the  ground  was  held  for  high  figures 
and  capital  went  elsewhere.  Last  year, 
however,  this  matter  was  remedied. 
The  rentals  have  been  lowered  to  $37.50 
for  a  creek  lease  and  $25  for  a  bench 
lease.  The  work  required  has  been  cut 
to  $250  per  year.  In  case  the  lessee 
does  not  meet  these  requirements  his 
lease  is  cancelled. 

The  new  government  railroad,  the 
Pacific  Great  Eastern,  is  now  being  ex- 
tended through  the  district,  so  that  the 
communication  will  be  direct  to  Van- 
couver. Freight  delays  and  rates 
should   be   greatly   lessened. 

The  district  is  by  no  means  exhausted. 
About  the  above-named  centers  there 
are  numerous  creeks  and  benches  well 
worth  investigating.  The  areas  re- 
maining are  buried  deep  under  glacial 
debris  and  need  intelligent  prospecting 
before  large  expenditures  are  made. 
The  ground  may  be  drilled  to  good  ad- 


vantage. Toward  the  head  of  the  dis- 
trict the  water  supply  is  small,  but 
the  richness  of  the  ground  makes  up 
for  this  deficiency.  There  are  large 
areas  on  Williams,  Antler,  Beaver  Pass, 
Swift,  Swamp  and  other  creeks  which 
are  worth  investigating  for  dredging 
purposes.  Slough,  Peters,  Fountaine, 
Lower  Lightning  and  other  creeks  hold 
good  possibilities  for  deep  drifting  if 
the  water  can  be  handled  successfully. 
There  are  innumerable  creeks  and 
benches  which  offer  a  variety  for 
the  investor  looking  for  hydraulicking 
ground. 

As  soon  as  capital  looks  favorably 
again  upon  gold  mining  there'will  prob- 
ably be  renewed  activity  in  all  three  of 
these  fields.  The  district  is  not  unique 
in  that  new  companies  seem  to  think 
that  all  that  is  necessary  in  a  placer 
camp  is  to  find  a  spot  where  there  is 
some  evidence  of  gold  and  then  decide 
upon  a  method  of  operation  and  pay 
dividends.  Placer  work  requires  less 
preliminary  work  than  does  rock  work, 
but  it  is  a  poor  idea  to  try  to  get  along 
without  preliminary  testing.  A  few 
thousand  dollars  spent  testing  the 
ground  by  drills  or  otherwise  is  the 
best  insurance  obtainable  for  the  com- 
pany's capital.  This  fact  is  no  less 
true  in  Cariboo  than  elsewhere.  The 
glacial  debris  has  so  covered  the  old 
channels  that  preliminary  prospecting 
should  be  done  wherever  possible. 

Ontario 

Mining  Corporation  Resumes — Mclntyre 

To  Increase  Mill  Capacity — Dome 

Lake  and  West   Dome  To 

Amalgamate 

Cobalt — The  Mining  Corporation, 
vk'hich  has  been  closed  for  the  last  few 
months,  has  resumed  operations.  The 
mill  capacity  has  now  been  brought  up 
to  over  300  tons  per  day,  and  it  is 
expected  that  considerable  economies  in 
operations  can  be  effected. 

The  Coniagas  mill  will  soon  start 
handling  about  600  tons  a  day.  Of  this 
300  to  350  tons  will  be  mine  rock  and 
200  to  300  tons  old  tailings. 

The  Benson-Gilmour  Syndicate  has 
started  operations  on  the  old  Silver 
Leaf  dump,  which  the  syndicate  ovms, 
and  will  start  shipments  to  the  Bailey 
mill  soon. 

The  Nipissing  report  for  April  shows 
that  during  the  month  the  company 
mined  ore  of  an  estimated  net  value  of 
$142,610,  and  shipped  bullion  from 
Nipissing  and  custom  ores  of  an 
estimated  net  value  of  $177,762.  The 
value  of  the  silver  was  estimated  at 
61|c.  per  oz.  Underground  work  was 
suspended  part  of  the  month,  on 
account  of  the  destruction  •^f  No.  73 
shaft  house  by  fire.  The  low-.grade  mill 
treated  Gfi'.i^  tons  and  the  refinery 
shipped  301,075  fine  ounces  of  bullion. 

"The  mill  of  the  Keeley  mine  in  South 
Lorraine  will  be  operated  this  summer. 
A  discovery  of  high-grade  was  made 
underground  recently. 

The  11  y  lands  property,  which  has 
been  closwi  down  for  the  last  twelve 
years,  is  to  be  reopened. 
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Porcupine — It  is  expected  that  the 
Mclntyre  will  soon  start  to  increase  the 
capacity  of  its  mil!,  and  that  it  will 
have  reached  SOO  tons  a  day  by  next 
October,  and  1,000  tons  a  day  by  the 
end  of  the  year.  Orders  have  already 
been  let  for  some  of  the  additional 
machinery,  and  arrangements  are  being 
made  to  enlarge  the  mill  buildings. 

The  Dome  Lake  and  West  Dome 
properties,  in  Porcupine,  are  to  be 
amalgamated.  The  main  vein  on  the 
Dome  Lake  dips  into  the  West  Dome 
ground  at  a  depth  of  about  500  ft.,  and 
the  work  done  by  the  Dome  Lake 
showed  a  considerable  improvement  in 
both  continuity  and  values  in  the  vein 
at  this  depth.  The  Dome  Lake  has  a 
mill  of  seventy  tons'  capacity,  but  a 
certain  amount  of  both  mine  and  mill 
equipment   has   been   sold. 

The  Hollinger  has  made  application 
for  the  right  to  develop  30,000  bp.  at 
Kettle  Falls  on  the  Abitibi  River.  For 
some  time  the  Hollinger  has  not  been 
satisfied  that  the  power  developed  in 
the  Porcupine  district  would  be  suffi- 
cient to  supply  the  operating  mines. 
The  Northern  Canada  Power  Co. 
develops  15,000  hp.  in  Porcupine,  but 
it  is  understood  that  when  the  changes 
contemplated  by  the  Hollinger  are  com- 
pleted, that  company  could  use  prac- 
tically the  whole  of  this  supply.  The 
Kettle  Falls  development  would  re- 
quire a  sixty-mile  transmission  line  to 
the  Hollinger  mine.  The  capacity  of  the 
falls,  under  control,  is  estimated  at 
40,000  hp.,  but  the  Ontario  government 
would  reserve  the  right  to  10,000  hp. 
for  provincial  purposes. 

The  Allied  Porcupine  is  the  name  of 
a  new  company  which  has  taken  over 
the  Three  Nations  and  La  Palm  prop- 
ertie.s,  and  arrangements  are  now 
being  completed  for  financing  mining 
operations. 

Port  Arthur  —  The  Atikokan  blast 
furnace  hag  been  purchased  by  the  Pal- 
atine Mining  &  Development  Co.,  of 
Chicago,  which  holds  iron  ore  lands  in 
CfK)k  County,  Minn,  to  reach  which  it  is 
planned  to  construct  a  twenty-one  mile 
connecting  link  of  the  Port  Arthur,  Du- 
luth  &  Western  Ry.  to  the  American 
boundary.  The  blast  furnace  will  be 
rebuilt  and  its  capacity  increased  from 
l')0  ton.K  of  pig  iron  per  day  to  225  tons, 
and  ore  lincky  will  he  cou-tructed  at 
I'ort  Arthur. 

Al  .STK.\M.\ 

(jucenMljind 

Mount    Morgan   Announri-H  .Nec**^!!}-  of 
Cuttiuf   \Vai;<-M  or  .Shulting  Down 

lirinbanc,  \|iril  5  The  manager  of 
Mount  Mors'iin,  the  only  copper-produc- 
ing mine  remaining  operntive  in  Queens- 
land and  with  one  exception  in  Auh- 
trnlin,  has  told  ihi-  i-mployet-s  that  there 
must  either  be  a  reduction  in  snlnries 
and  wages  (suggested  at  20  per  <ent) 
or  a  dosing  down.  He  says  that  even 
with  that  reduction  Iheri'  will  be  no 
dividends  for  the  shareholders.  The 
men  have  decided  to  leave  the  mutter 
v.ith  the  Industrial  Arhi' ration  Judge. 


AUSTRIA 

About     132      Mining     Enterprises      in 

Country — Lack   of    Coal    Results 

From  Loss  of  Mines  in 

Czecho-Slovakia 

Fi-o>n  Our  Bn-lin  Conrspondrnt 

Austria  bears  a  close  resemblance  to 
Switzerland  in  many  respects.  As  to 
mineral  resources,  she  is  even  more  for- 
tunate than  the  latter  country.  She 
has  several  gold  deposits  in  the  Alpi, 
which  have  never  been  properly  ex- 
ploited, on  account  of  their  difficult  situ- 
ation. The  prospective  output  did  not 
warrant  installation  of  extensive  plant, 
and  the  mining  of  former  years  was  per- 
formed in  a  primitive  manner.  Under 
the  changed  conditions,  the  gold  de- 
posits are  now  receiving  considerable 
attention.  At  one  of  the  gold  mines  in 
Salzburg,  operations  were  resumed 
some  time  ago.  An  adit  is  being  driven 
at  an  altitude  of  5,000  ft.  and  has 
reached  a  length  of  about  600  ft.  After 
the  new  equipment  is  installed  it  is  ex- 
pected that  the  mine  will  produce  100 
tons  of  ore  per  day. 

Another  gold  mine  has  been  in  oper- 
ation since  last  year  in  Carinthia.  No 
gold  was  then  produced,  but  it  is  be- 
lieved that  a  small  quantity  will  be  ob- 
tained this  year. 

Other  mineral  products  of  the 
country  are  graphite  and  talc  in  con- 
siderable quantities,  and  some  lead,  sil- 
ver, and  zinc.  Several  long-abandoned 
copper  mines  in  Tyrol  have  resumed 
work.  The  chalcopyrite  and  pyrite 
mines  of  Fragant,  in  Carinthia,  have 
been  taken  over  by  the  state  and  will 
be  enlarged.  A  new  bauxite  mine  has 
recently  been  opened  near  Salzburg. 

The  most  important  of  Austria's 
mineral  resources  are  the  iron  ore  de- 
posits in  Styria,  which  are  extensive. 
The  ore  is  of  good  quality.  They  repre- 
sent a  large  portion  of  Austria's  na- 
tional wealth.  It  is  characteristic  of 
the  situation  into  which  the  country 
became  involved  after  the  war,  that  in 
1919  it  suffered  the  output  of  this  im- 
portant product  to  drop  to  11  per  cent 
of  the  full  capacity.  An  increase  of  70 
per  cent  took  place  in  1920,  but  only 
18  per  cent  of  the  production  of  1916 
had  thus  been  reached.  The  main  diffi- 
culty is  lack  of  workmen.  The  old 
force  had  dispersed  at  the  en<l  of  the 
war,  leaving  only  a  comparatively  few 
native  miners.  The  low  purchasing 
power  of  the  Austrian  currency  is  the 
main  obstacle  in  the  way  of  filling  up 
the    ranks    of    workmen    from    outside. 

Conveniently  near  the  iron  ore  there 
are  extensive  magnesite  deposits.  New 
finds  of  magnesite  "f  good  grade  have 
recently  been  made,  in  which  great  in- 
terest is  being  exhibited  by  inland  nnd 
foreign  iron  works. 

The  Slyrlan  Alps  have  also  been 
found  to  store  another  wealth  of  n 
pediliar  quality.  Large  caves  occur 
which  contain  thick  layers  of  fossilifer- 
ous  earth,  from  which  a  i.liosphonc- 
ncid  fertilizer  can  be  produced.  Oper^ 
r.tions  have  been  started  at  severa  of 
li.ese  caves.  Wild  rumors  of  fabulous 
riches  of  these  deposit*  are  in  circula- 


tion, but  authentic  figures  are  not 
available.  The  discovery  is,  neverthe- 
less, considered  of  importance,  and  it 
helps  raise  the  spirits  of  the  population. 

■The  sorest  point  of  Austria  is  her 
lack  of  coal.  The  main  coal  deposits  of 
the  former  empire  are  now  situated  in 
Czecho-Slovakia.  What  is  left  to  the 
country  is  insufficient  for  her  needs. 
The  total  production  in  1920  was  134,- 
000  tons  of  coal  and  2,400,000  tons  of 
lignite.  A  steady  increase  in  produc- 
tion is,  however,  disclosed  by  the 
monthly  figures.  The  coal  properties 
of  Austria  are  in  a  rather  undeveloped 
state,  as  they  were  neglected  before 
the  war,  owing  to  the  better  production 
of  the  old  empire's  northern  collieries. 

The  undeveloped  state  of  the  coal- 
mining industry  is  characteristic  of  the 
whole  Austrian  mining  industry.  The 
equipment  of  nearly  all  the  mines  and 
the  methoii  of  mining  are  antiquated. 
Not  nearly  all  the  resources  of  the 
country  are  being  exploited,  and  in  fact 
it  is  probable  that  many  valuable  de- 
posits have  not  been  discovered  yet,  as 
is  proved  by  the  recent  finds. 

"The  country  has  now  134  mining  en- 
terprises, which  may  be  classified  as 
follows:  Graphite  and  talc,  32;  coal  and 
brown  coal,  44;  lead,  silver,  and  zinc, 
14;  magnesite,  8;  copper,  9;  gold,  3; 
iron,   13,  and   miscellaneous,   11. 

MEXICO 

Sonora 

Nacozari  Consolidated  To  Resume 

Development 

Nacozari — After  four  months'  delay, 
the  Nacozari  Consolidated  Copper  Co. 
will  resume  active  development  work 
through  its  main  crosscut  tunnel,  which 
is  being  driven  northeasterly  under  the 
prominent  iron-stained  capping  which 
extends  southeasterly  from  the  Pilares 
mine  of  the  Moctezunia  Copper  Co.  An 
extensive  development  campaign  has 
been  planned  on  the  strength  of  recent 
results  in  the  tunnel,  which  have  been 
very  encouraging  in  that  the  advance 
has  disclosed  stringers  of  copper  sul- 
phide ore,  increasing  in  both  number 
and  size  as  the  tunnel  proceeds.  Devel- 
opment is  under  way  on  the  company's 
San  Pablo  projuTty,  which  continues  to 
disclose  high-gvaile  gold-silver-copper- 
lead  ore.  A  carload  of  high-grade  ore 
was  shipped  to  the  K\  I'aso  smelter  re- 
cently. Hotli  the  San  Pablo  and  San 
Pedro  mines  are  pinducing  milling  ore 
preparatory  to  resumption  of  opera- 
tions at  the  company's  concentrator, 
which  has  been  ri'niodeled  by  adding 
two  large  oil  flolaiinn  units.  Arrange- 
ments are  being  madi'  for  an  oil  supply 
for  the  new  power  jilant  which  will  re- 
place the  woiiil  liiirning  e(|uipnient 
formerly  in  use.  'rtu-  comi)any  has 
secured  h  99-year  lease  on  a  tract 
of  2ri0  acres  local ei|  less  than  two  miles 
south  of  the  main  workings,  which  will 
be  developed  as  a  I  .wnsite.  The  main 
crosscut  tunnel  ha  lappe<l  a  flow  of 
water  ample  for  nulling.  .Sinking  of 
the  San  Pablo  Hliaft  will  continue,  ami 
flriftM  No.  1  and  \',.     '  will  be  advanced. 
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PLANT   OF   NACOZARI   CONSOLIDATED   COPPER   CO.,   NACOZARI,   SONORA,  MEX.,   IN  CENTER.      PILARE.S   MINE 
LOCATION    INDICATED    IN    LEFT    BACKGROUND 


From  the  main  crosscut,  the  company 
plans  to  advance  headings  to  connect 
with  the  Tharsis-York  and  Copper  King 
shafts,  and  more  extensive  prospecting 
of  the  large  iron-capped  formation 
north  of  the  main  workings  may  be 
undertaken  by  means  of  churn  drilling. 
The  officers  and  directors  of  the  com- 
pany are:  John  G.  Alexander,  president; 
Thos.  D.  East,  vice-president;  B.  R. 
Russell,  secretary;  Roy  Hiatt,  treas- 
urer; and  R.  C.  Heath,  L.  M.  Williams, 
and  George  Motz.  The  company's  prop- 
erties are  located  southeast  of  Nacozari 
de  Garcia,  Sonora,  Mexico,  and  the  main 
office  is  in  Douglas,  Ariz. 

Coahuila 

Torreon  —  W.  H.  Williams,  manager 
at  Velardena  for  the  American-Mexico 
Mining  Co.,  has  left  for  San  Antonio, 
Texas,  on  account  of  ill  health.  Work 
at  Los  Libres  mines,  the  principal  prop- 
erties of  the  company,  has  been  suspen- 
ded. 

Saltillo — A  group  of  eleven  mining 
claims  has  been  taken  up  in  the  San 
Marcos  mountains  district  of  Monclova 
by  Casmiro  Trejo. 

The  zinc  miners  of  the  state  of 
Coahuila  are  clamoring  for  a  protective 
tariff  on  zinc.  They  claim  that  the  zinc 
industry  is  suffering  from  the  lack  of 
interest  and  assistance  by  the  federal 
government. 

The  board  of  directors  of  La  Perlita 
Mining  Co.,  with  offices  in  this  city  and 
mining  properties  in  different  parts  of 
the  state,  has  called  for  the  payment  of 
the  third  assessment  due  on  the  second 
issue  of  stock.  The  amount  is  one  peso 
per  share,  payable  at  the  offices  of  the 
company  in  Saltillo.  These  funds  will 
be  employed  in  general  development 
work  and  to  defray  overhead  expense.";. 

Baja  California 

Compagnie  du  Boleo,  operating  cop- 
per mines  at  Santa  Rosalia,  Baja  Cali- 
fornia, and  purchasing  its  important 
supplies  and  equipment  to  the  extent 
of  approximately  $2,000,000  per  annum 
through  a  purchasing  office  in  San  Fran- 
cisco, is  issuing  $1,000,000  in  8  per  cent 
serial  gold  debentures,  redeemable  at 
the  option  of  the  company  in  whole  or 
in  part  at  $102  and  accrued  interest. 


CALIFORNIA 

Wage   Scale   Reduced   at   Mother    Lode 

Mines 

San  Francisco  —  The  revised  wage 
scale,  representing  an  average  reduction 
of  50e.  per  shift,  effective  May  1,  1921, 
which,  as  previously  announced,  has 
been  generally  adopted  by  mine  oper- 
ators in  Amador,  Calaveras  and  Tuo- 
lumne counties,  California,  follows: 

Per  Day 

Miners $4.00 

Machine  men   $4.00 

Muckers  and  trammers ....  $3.50 
Timbermen  and  pipemen. .  .$4.00 

Timbermen  helpers $3.75 

Top  laborers $3.25 — $3.50 

Hoistmen   $4.25 — $5.00 

Underground   hoistmen.  . .  .$4.00 — $4.25 

Blacksmith    $4.25 — $5.25 

Blacksmith  helper $3.50 — $3.75 

Carpenters $4.50— $5.25 

Timber  framers $3.50 — $4.00 

Skip  tenders  and  pumpmen. $4.00 — $4.50 

Tool  nippers $3.50— $4.00 

Battery  men $4.00 — $4.25 

Concentration  men $3.50 — $3.75 

At  present  approximately  1,500  min- 
ers are  employed  in  the  mines  on  the 
Mother  Lode  and  from  900  to  1,000  in 
the  Grass  Valley  district.  Existing 
wage  agreements  in  the  Grass  Valley 
district  are  such  that  no  wage  changes 
have  been  made  in  this  district.  Labor 
is  abundant  in  both  districts,  and  labor 
efficiency  is  reported  to  be  steadily  in- 
creasing. 

NEVADA 

Silverhorn      Booming  —  Amalgamated 

Pioche  To  Widen  Shaft 

Pioche  ■ —  With  conditions  favoring 
progress,  the  big  shaft  of  the  Prince 
Consolidated,  now  727  ft.  deep,  is  near- 
ing  the  bed  of  silver  ore,  which  lies 
about  90  ft.  below.  The  data  obtained 
in  diamond  drilling  over  a  wide  area 
indicates  that  possibly  200,000  tons  of 
ore,  assaying  $29.25  in  gold  and  silver, 
will  be  available.  Favorable  smelting 
rates  have  been  arranged,  based  on  the 
analysis  of  drill  cores. 

A  600-gal.  Prescott  sinker  pump  is 
now  lifting  the  water  from  the  pocket 
at  the  700-Ievel  station  to  the  468 
level,  eliminating  the  593-level  pump 
station. 


Arrangements  have  been  completed 
between  the  Amalgamated  Pioche  and 
the  Combined  Metals,  by  which  the 
latter  company  will  start  overhauling 
the  power  plant  at  No.  1  shaft.  This 
is  preparatory  to  widening  the  shaft 
from  the  420  level  to  the  surface.  It  is 
planned  to  put  in  three  boilers,  with  a 
capacity  of  250  hp.,  and  all  the  ma- 
chinery will   be   overhauled. 

Ore  shipment  from  the  Pioche  dis- 
trict for  the  two  weeks  ended  May  12 
was  confined  to  408  tons  from  the 
property  of  the  Bristol  Silver  Mines. 
Other  properties  are  developing  or 
awaiting  the  expected  reduction  in 
freight  rates  effective  May  20  next.  A 
seven-month  trial  of  the  increased  rates 
has  closed  down  75  per  cent  of  the  ship- 
ping mines  at  Pioche. 

Silverhorn — This  camp  is  now  a  pros- 
perous groviang  community,  and  Pioche 
is  benefiting  largely  through  the  in- 
creased business  derived  from  being  the 
nearest  supply  point.  Only  three 
months  old,  Silverhorn  now  has  an  esti- 
mated population  of  over  200  people, 
and  the  surrounding  district  is  being 
closely  searched  for  profitable  ore.  It 
will  take  many  months  to  prove  up  the 
ore  reserves  on  the  main  properties  and 
determine  their  true  worth,  and  in  the 
meantime  outside  properties  will  be 
developed  that  otherwise  doubtless 
would  have  remained  idle. 

Ely — The  Ely  district  is  quiet  and 
daily  train  service  has  been  reduced  to 
three  trains  per  week.  Attention  is 
being  given  to  the  outlying  portions  of 
the  district  which  in  the  early  days 
furnished  ore  discoveries  that  were 
responsible  for  the  White  Pine  boom. 
Operations  are  being  started  on  the 
Hamilton  mines,  and  with  an  increas- 
ing lead  price  production  should  be 
profitable.  Gold  production  in  and 
around  Osceola  still  continues  on  a 
small  scale.  Several  big  nuggets  have 
been  discovered,  and  in  seasons  when 
water  is  plentiful,  sluicing  is  still 
carried  on  in  the  town  gulch.  The  gold, 
when  it  has  been  found,  has  been 
coarse  and  attractive. 

A  number  of  Ely  business  people 
have  located  in  the  new  Silverhorn 
district. 
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UTAH 

Utah    Metal  &    Tunnel    Leasing    Large 

Part  of  Holdings  —  Utah  Con.  In- 
stalling New   Hoist 

Bingham  Canyon — The  Utah  Metal  & 
Tunnel  company  is  throwing  open  a 
considerable  portion  of  its  underground 
holdings  to  lessees,  who  will  pay  royal- 
ties of  from  25  to  50  per  cent,  according 
to  the  value  of  the  ore  developed. 

The  Utah  Consolidated  is  installing 
a  new  500-hp.  Nordberg  hoist.  No 
shipments  are  being  made  at  present, 
owing  to  the  low  price  of  copper;  and 
no  effort  will  be  made  to  open  the  new 
mill  until  better  prices  prevail.  Seventy 
men  are  employed  in  various  ways  at 
the  property. 

Eureka  —  Shipments  for  the  week 
ended  May  6  amounted  to  134  cars,  as 
compared  with  126  the  week  preceding. 
Tintic  Standard  shipped  50  cars;  Chief 
Consolidated,  32;  Iron  King,  16;  Iron 
Blossom,  8;  Dragon,  7;  Eagle  &  Blue 
Bell,  6;  Victoria,  4;  Gemini,  3;  Colorado, 
3;  Swansea,  2;  Eureka  Hill,  1;  Eureka 
Mines,  1;  Mammoth,  1. 

IDAHO 

Clark's  Fork  —  On  instructions  from 
New  York,  Compton  White,  manager  of 
the  Clarinda  Copper  Mining  Co.,  has  let 
a  contract  to  Reed  Bros.  &  Clagg, 
headed  by  Joe  Reed,  a  local  mining  man, 
for  the  completion  of  tunnel  No.  5  at 
the  Clarinda  property,  it  is  announced 
by  the  company.  A  new  drill  has  been 
installed  and  work  resumed  at  the  face 
930  ft.  from  the  portal.  The  tunnel 
will  be  completed  to  the  Lone-Pine  vein 
a  distance  of  475  ft. 

.MONTANA 
Black  Rock  Copper  Vein  20  Ft.  Wide 

Butte — The  vein  of  copper  ore  on  the 
20th  level  of  Butte  &  Superior's  Black 
Rock  (zinc)  mine  shows  a  width  of 
20  ft. 

The  Anaconda  company  will  continue 
development  work  on  its  phosphate 
properties. 

Crosscutting  has  been  started  by  the 
Tuolumne  Copper  Mining  Co.  on  the 
16th  level  for  the  Spr.ad  Delight  vein. 

OREfJON 
Rich  Gold  Dincovery  at  Uoswell  Mine 
AttractM  Attention 
Grant's  I'aMM — .Much  local  interest  is 
arou.sed  by  the  rich  gold  ore  now  being 
mined  from  the  BoHwell  gold  mine  near 
Grant's  Pass.  This  property  was  re- 
cently purchased  from  R.  Boswell  by 
S<-attle  people,  the  purchase  price  be- 
ing reported  at  $50,000  cash.  Recently 
the  property  has  been  examined  by 
variouK  engineers.  It  is  undcrstnod  that 
Mr.  BoHwill  has  blocked  rich  gold  ore 
valued  at  $.'i0,000,  with  a  few  hundred 
fi-i-t  of  development  work.  The  limits 
of  the  pay-shoot  arc  as  yet  indelinite. 
(Careful  sampling  has  shown  that  there 
is  a  limited  tonnage  of  assured  ore, 
some  of  which  will  assay  as  high  an 
$1,000  in  gold  pi-r  ton.  There  is  i  dump 
of  lower-grafl"'  ore  that  has  arru- 
muluted  from  previous  opcrati'iir  and 
a  small  cynnide  mill  will  be  built  to 
treat  this  ami  the  lowir  grade  mine  ore. 


MINNESOTA 

Mesabi  Range 

Crosby    Mine   Closed  —  Hill  -  Trumbull 

Resumes 

Nashwauk — The  Crosby  mine  has 
been  closed  indefinitely.  This  is  the 
second  Cleveland-Cliffs  property  to  close 
recently.  Over  100  men  are  affected. 
It  is  possible  that  the  washing  plant  will 
be  operated  to  handle  the  underground 
stockpile. 

Marble — The  Hill-Trumbull  mine  of 
the  Mesaba-Cliffs  company  has  resumed 
operations  at  its  pit  and  washing  plant. 
The  plant  will  work  to  full  capacity  the 
whole  season  and  some  direct  shipping 
ere  will  also  be  forwarded.  Work  of 
changing  certain  portions  of  the  mill  is 
under  way. 

Cuyuna  Range 
Hillcrest    Resumes    Open-Pit    Mining — 

Croft   Ships   30,000   Tons  of   Stock 
Ore  and  Again  Shuts  Down 

Ironton — The  Hillcrest  mine,  Coates 
&  Tweed,  operators,  resumed  open-pit 
mining  on  May  16,  and  will  ship  at 
least  100,000  tons  this  year  The  normal 
output  at  the  Hillcrest  is  200,000  tons. 

The  Inland  Steel  Co.  has  shipped  40,- 
000  tons  of  iron  ore  from  its  Armour 
No.  2  stockpile,  leaving  50,000  tons  in 
stock  which  will  not  be  shipped  till  later 
in  the  season.  Underground  operation 
is  being  continued  on  a  one-shift  basis 
with  somewhat  reduced  labor  force, 
maintaining  a  daily  hoist  of  300  tons 
and  better. 

The  IVfahnomen  mine  of  the  Quinn 
interests;  the  Pennington  mine,  oper- 
ated by  Todd-Stambaugh  Co.;  and  the 
Feigh  mine,  M.  A.  Hanna  &  Co.  (all 
large  shippers  in  normal  yoai-s)  are  still 
inactive  and  have  no  immediate  plans 
for  resumption  of  mining. 

Charles  W.  Potts,  of  Deerwood,  oper- 
ator of  the  Northland  mine,  and  the 
Denison-Schell  high-grade  manganese 
mine  at  Cushman,  Ark.,  called  a  mass 
meeting  of  mine  operators  and  business 
men  recently  to  urge  support  of  a  tariff 
bill  on  manganese  and  manganiferous 
ores.  Mr.  Potts  has  just  returned  from 
Washington,  where  he  has  devoted 
Mvcral  months  to  backing  the  fight  for 
a  manganese  tariff. 

Crosby  —  John  A.  Savage  shipped 
about  .'{0,000  tons  of  high-grade  Bes- 
.si-mer  ore  from  the  Croft  mine  stockpile 
Iji'fore  May  1,  on  which  date  the  mine 
was  again  closed  down  and  the  labor 
force  reduced  to  a  minimum. 

Riverton  -Hydraulic  stripping  is  be- 
ing continued  with  marked  success  at 
the  Sagamore  mine,  of  John  A.  Savage 
&  (>).  Mining  has  not  been  resumed  but 
a  large  amount  of  construction  work  is 
planned.  Machinery  is  being  received 
for  n  modern  screening  and  drying 
plant,  which  will  be  erected  this  sum- 
iiiiT.  A  loncrete  and  steel  machine  and 
<'iirj)enter  shop   will  also  be  completed. 

Trommnid — A  steam  shovel  has  been 
Ijurohascd  and  Hhippe<l  for  open  pit 
operation  at  the  Maroco  mine  of  the 
Miiniuette  Ore  Co.,  where  hydraulic 
Htripping  of  overburden  is  nearing  com- 
pletion. 


MICHIGAN 

Gogebic  Range 

Despite  Apparent  Activity,  Many  Mines 

Are  Down  or  Running  on  Reduced 

Scale 

Ironwood  —  The  Ashland  mine  re- 
ceived an  order  for  10,000  tons  of  ore 
for  immediate  shipment  and  sent  its 
first  ore  to  the  docks  on  May  2.  The 
several  mines  of  the  Oliver  Iron  Mining- 
Co.  started  shipping  on  May  5,  and  a 
few  days  later  the  steam  shovels  were 
stai'ted  on  the  stockpiles.  Two  or  three 
shovels  have  been  kept  working  every 
day  since,  but  they  may  have  to  be 
stopped  soon,  as  there  is  some  difficulty 
on  the  Lakes  about  getting  boats. 

Although  there  seems  to  be  greater 
activity  on  this  range  than  on  some  of 
the  others,  many  of  the  mines  are  closed 
down  or  operating  on  much  reduced 
scales.  The  Yale  mine  of  the  Charcoal 
Iron  Co.  closed  down  May  3,  and  only 
the  pumps  will  be  kept  working.  The 
Oglebay-Norton  Co.  has  even  considered 
pulling  the  pumps  on  some  of  its  prop- 
erties. The  Newport  and  Anvil-Palms 
mines,  which  last  year  shipped  about 
2,215,000  tons,  will  employ  only  enough 
men  to  operate  the  pumps  and  do  the 
necessary  repairing  to  keep  the  shafts 
and  levels  from  caving  in.  The  old 
timber-lined  portion  of  "K"  shaft  may 
be  relined  with  steel  and  concrete.  The 
Newport,  especially,  is  troubled  with 
heavy  ground,  and  will  probably  lose  a 
number  of  its  sub-levels  and  raises 
during  this  forced  shut-down.  For  a 
number  of  years  it  has  been  the  largest 
underground  iron  mine  in  the  state. 

The  Michigan  State  Tax  Commission 
held  a  hearing  at  the  Gogebic  County 
Court  House  on  May  12,  at  which  the 
assessments  of  the  various  mining  prop- 
erties in  the  county  were  reviewed. 
Evidence  was  submitted  by  some  of  the 
mining  interests  to  show  that  mining 
pi'operties  in  the  state  were  assessed  at 
more  than  their  cash  value.  Michigan 
mines  have  fared  better  than  those  in 
Minnesota  in  the  matter  of  taxes,  but 
still  seem   to  be  overvalued. 

The  valuation  of  mining  property  in 
the  city  of  Ironwood,  as  established 
tentatively  by  the  .slate  tax  commission, 
has  decreased  from  $19,878,220  in  1920 
to  $19,013,677  in  l!)2I,  the  largest  part 
of  this  decrease  being  in  the  personal 
property  of  the  .Norrie-Aurora-Pabat 
group  of  mines,  where  a  cut  of  $575,135 
was  made.  On  account  of  the  showing 
of  ore  at  the  Ashland  mine,  which  a  few 
years  ago  h«<l  worked  out  all  ore  in 
sight,    its    valuation    was    raised    from 

$100,000  to  $ir,:!,o:u;. 

The  (  opper  Country 
Cnlumet  —  'I'lic  Seneca  has  acquired 
the  interest  in  tlic  I.ake  Milling,  Smelt- 
ing &  Keliiiiiu'  r,,.  formerly  owned  by 
the  Hhmc(k-I<.  Ihis  gives  Seneca  com- 
pany immeijialc  fa<'ililics  for  stamping 
from  1,000  to  I, Mil)  tons  of  rock  daily 
anil  increasing  ihi-  stami)iiig  capacity 
UK  desired.  'I'ln:  arrangement  saves 
Seneca  the  I  inn-  necessary  to  build  a 
new  mill  iind  it  al  ,o  gives  it  the  bene- 
fit of  the  I.eHl  li.  Iinlcal  mill  talent  at 
the  commmiil  i.l    iIh'  Ciilumel   &    Ilecla. 
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The  Market  Report 


Daily  Prices  of  Metals 


Ckjpper.  N.  Y„ 

Tin 

Lead 

zinc 

May 

Electrolytic 

99  Per  Cent 

Straits 

N.  T. 

St.  L. 

St.  I,. 

12 

12.50@12.7S 

31.75 

32.75 

S.00@5.15 

4,95 

4.90 

13 

12.S0@  12.75 

31.675 

32.75 

5.00@5.10 

4.90@4.95 

4.90 

14 

12.75 

31.50 

32.50 

5.00 

4.S5@4.90 

4.85 

16 

12.75 

31.25 

32.375 

5.00 

4.85 

4.85 

17 

12.75 

32.00 

33.00 

5.00 

4.85 

4.85 

IS 

12.75 

32.00 

33.00 

5.00 

4.85 

4.85 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered"- 
12.75i§13c.   for  May  12   and   13;   13c.   for  May  14.  16.  IT   and  18. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  Judgment  the  pre\"ailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the   refinery  to   the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.    Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

May 

Standard 

Blectro- 
lytic 

Spot 

3M 

7U 
72i 

731 
731 

Spot      1       3  M 

Spot 

3  M 

Spot    j      3  K 

12 
13 
14 

16 
17 

18 

721 
731 

74i 

741 

731 

74 

74J 
75 

179 
178! 

m 

1801 

181 
180 

isij 

182 

241 
23i 

231 

23J 

231 
23i 

231 
231 

261 
26i 

27' 
27i 

27i 
271 

271 
281 

The   above  table  gives  the  closing  quotations  on  the  London   Metal   Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240   lb. 


Silver  and  Sterling  Exchange 


Sterling 
BSzchaoKe 

silver 

May 

Sterling 
Exchange 

Silver 

May 

New  York. 

Domestic 

Origin 

New  TorK, 
Foreign 
Origin 

London 

New  York, 

Domestic 

Origin 

New  York. 
Foreign 
Origin 

London 

12 
13 
14 

398^ 
3  99  J 
399  f 

99i 
99i 
99i 

60- 
60- 

59, 

341 
341 

331 

16 

17 
18 

399i 

399 

3991 

99i 
99i 
99i 

59-1 

S9|           33  J 

59J            33J 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver.  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver.   925  fine. 


Metal  Markets 

New  York,  May  18,  1921 

The  week  has  been  a  quiet  one,  with 
little  demand  for  any  of  the  metals, 
especially  from  domestic  consumers, 
who  have  yet  to  feel  any  increased 
general  business  activity. 

Copper 

As  a  result  of  curtailed  production 
and  a  satisfactory  export  demand,  the 
copper  market  has  maintained  the 
stronger  tendency  of  recent  weeks,  and 
the  price  has  gradually  crept  upward. 
Today  we  know  of  no  one  willing  to 
sell  even  prompt  copper  for  less  than 
13c.,  delivered,  and  producers  are  in 
some  cases  quoting  as   high  as   13.25c. 


for  May  shipments,  and  are  not  anxious 

to  sell  at  that  price.  The  feeling  is 
general  among  producers  that  condi- 
tions will  slowly  improve  and  that  they 
will  lose  more  by  selling  at  present 
prices  than  the  loss  of  interest  by  hold- 
ing the  metal.  The  export  demand  is 
generally  sufficient  to  take  care  of 
current  output,  so  that  domestic  de- 
mand must  be  supplied  from  higher- 
cost  stocks.  However,  practically  no 
copper  is  being  sold  to  domestic  con- 
sumers. A  large  cable  company  was 
inquiring  for  prices  on  six  or  seven 
hundred  tons  yesterday,  but  orders  for 
lots  of  this  size  are  infrequent.  Condi- 
tions are  reported  particularly  unsatis- 
factory just  now  among  copper  con- 
sumers  in   the   Middle   West.     Copper 


for  shipment  later  than  May  is  obtain- 
able at  a  premium  of  about  Jc.  per 
month.  Copper  for  export  sold  at  13c., 
c.i.f.  European  ports  until  Friday,  when 
the  Export  Association  raised  the  price 
to   13.25c. 

Lead 
The  official  price  of  the  A.   S.   &   R. 
Co.  remained  all  week  at  5c.,  New  York 
and  St.  Louis. 

The  demand  for  lead  was  fair  on 
Thursday,  but  since  then  practically  all 
producers  report  no  sales  and  few  in- 
quiries. This  let-up  in  demand  has  had 
the  effect  of  putting  a  brake  on  the 
constantly  increasing  price  of  recent 
weeks,  in  fact,  as  soon  as  it  was  seen 
that  consumers'  interest  was  failing 
producers  were  disposed  to  do  business 
at  somewhat  lower  levels.  Today  it  is 
possible  that  a  preferred  consumer 
could  buy  lead  in  St.  Louis  at  4.75c., 
although  we  have  heard  of  no  sales 
being  made  at  that  figure.  These  con- 
ditions have  brought  some  speculative 
holdings  into  the  market  which  were 
offered  somewhat  above  the  figures 
which  we  quote  but  which  generally 
went  unsold.  It  is  considered  that  pres- 
ent consumption  is  greater  than  produc- 
tion, and  as  the  stocks  are  not  so  large 
as  to  be  a  menace,  the  present  setback 
is  likely  to  be  only  temporary. 

Zinc 

Practically  all  of  the  zinc  sold  during 
the  week  was  marketed  at  a  concession 
of  5  points  from  last  week's  closing 
quotation  of  4.90c.,  St.  Louis.  The 
market  is  dull,  and  inquiries  are  light. 
the  demand  that  helped  to  improve 
prices  a  short  time  ago  having  dis- 
appeared almost  entirely.  Producers  in 
general  are  not  pressing  sales,  and  are 
making  but  few  offerings.  The  London 
market  has  improved  fl  12Js.  over  the 
last  seven  days  and  is  now  £27  17is. 
A  further  rise  of  approximately  £1  10s. 
would  put  the  American  zinc  industry 
on  an  e.xport  basis,  a  result  that  should 
have  highly  beneficial  consequences. 
Although  little  interest  is  shown  in 
futures,  quotations  of  4.90c.  for  June 
and  4.95c.  for  July  are  beintr  made. 
High-grade  zinc  is  selling  for  6.75c., 
with  customary  freight  allowance  of 
not  more  than  30  points. 

Tin 

The  tin  market  is  almost  entirely  in 
the  hands  of  speculators,  who  are 
making  a  little  money  dabbling  in  small 
lots  and  taking  advantage  of  London 
fluctuations.  The  market  was  strong  on 
Thursday  but  very  easy  over  the  week- 
end in  the  absence  of  London  buying 
orders.  Local  dealers  expected  a  de- 
pressed London  tin  market  on  Tuesday 
in  view  of  the  Silesian  difficulties,  but 
were  mistaken.  A  small  tonnage  of 
electrolytic  tin  was  sold  to  consumers 
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at  prices  which  averaged  about  Ic. 
under  those  of  Straits.  Tin  for  forward 
delivery  was  quiet  at  the  same  prices 
as  for  spot  Straits  to  sc.  higher. 

Arrivals  of  tin,  in  long  tons:  May  12, 
London,  75;  May  16,  London,  20;  May 

17,  London,  50. 

Gold 
Gold  in  London:    May  12,  103s.;  May 
1.3,  102s.  lid.;  May  17,  102s.  lid.;  May 

18,  102s.  9d. 

General  stock  of  money  in  the  United 
States,  May  1:  Gold  coin  (including 
bullion  in  Treasury),  $3,089,679,782; 
standard  silver  dollars,  $276,482,326; 
subsidiary  silver,  $271,058,297;  United 
States  notes,  $346,681,016;  Federal  Re- 
serve notes,  $3,059,943,360;  Federal 
Reserve  Bank  notes,  $175,014,400; 
National  Bank  notes,  $723,816,352; 
total,  $7,942,675,533.  The  outstanding 
notes  decreased  about  $232,000,000  dur- 
ing April,  and  the  gold  and  silver  in- 
creased about  $92,000,000. 

Foreign  Exchange 

Practically  all  European  exchanges 
exhibited  stronger  tendencies  during 
the  week  and  trading  was  in  many  in- 
stances of  larger  volume  than  usual. 
On  Tuesday,  May  17,  francs  were 
8.48c.;  lire,  5.525c.;  and  marks,  1.735c. 
New  York  funds  in  Montreal,  11 1^  per 
cent  premium. 

Silver 

The  silver  market  has  been  dull  and 
narrow  the  last  week,  with  weaker 
tendency  due  to  selling  by  the  Indian 
bazaars,  the  only  support  to  the  market 
being  bear  covering  by  China  buyers. 
The  London  price  has  fallen  from  34i 
to  33id.  and  closes  dull.  Domestic  de- 
mand continues  light  and  on  a  small 
scale.  The  future  tendency  for  silver 
seems  uncertain,  with  no  important  r:.«e 
probable  until  there  is  a  revival  in  trade 
in  the  Far  East. 

.Mexican  Dollars— May  12,  46gc.;  13th, 
46c.;  14th,  45Sc.;  16th,  45Sc.;  17th,  45Sc.: 
18th,  45U-. 

Other  Melals 

Quot/illond  rover  larp-o  wholesale  lota  unless 
otherwise  specified 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market,  22@23c. 
per  lb.;  22Jc.  for  imports,  duty  paid. 

Antimony  —  Chinese  and  .Japanese 
brands,  .">'<•.;  market  dull.  W'.C.C.  brand, 
^>i(w<iic.  piT  lb.  Cookson's  "("'  fjrade, 
.".pot,  9i!c.  f'hinf'He  needle  antimony, 
lump,  nominal  at  4Jc.  per  lb.  Standard 
powdered  needle  antimony  (200  mpHh), 
nominal  at  RffiiOic  per  lb. 

White  antimony  oxide,  ChineRe. 
(rnarant/'ed  99  per  cent  Sb.Oi,  whole- 
tale  lot",  r,i(Si7c. 

niHrnuth  $l.50(a$1.55  piT  lb.,  .'iOO- 
'b.  loU. 

Cadmium  li.intrc  $1(&$1.10  per  ll>  . 
in  1,000-lb.  l',t  ,  Smailcr  qunntitieH, 
»l.l0r«.$l.2o  p.T  lb. 

Cobnit— Metiil,  »4  per  lb.;  black 
oxide.  »3®t.3,10  per  lb.  in  bbU.;  iiul- 
phntf,  »l..iri  per  lb.  in  bbln. 

Iridium     Nominiil,  t2UU(iij%^00  per  02. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.0  per  cent  pure.  (32(g>$40  per 
lb.,  accordinK  to  gagt. 


Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  38@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
»nd  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium— $70@$80  per  troy  oz. 

Palladium— $65@$70  per  oz. 

Platinum— $72@$75  per  oz. 

Quicksilver — Nominally,  $46@$48  per 
75-lb.  flask.  San  Francisco  wires  $47. 
Steady. 

'Rhodium— $200@$225  per  troy  oz. 

Ruthenium — $175@$200  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CrjO.  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  45@55c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton.  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  51i  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51J  per 
cent  iron,  $6.55. 

.Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore — 25@30c.  per  unit, 
seaport;  chemical  ore  (MnOs)  $55@$60 
per  gross  ton,  lump;  $70@$75  per  net 
ton,  powdered. 

Molybdenum  Ore — 85  per  cent  MoSi, 
j5(S)60c.  per  lb.  of  contained  sulphide, 
New  York. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiO,,  ll@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOi,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WO.  and  over,  per  unit 
of  WO,  $3fe$3.75,  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining li  per  cent  UiOi  and  6  per  cent 
V,0.  sells  for  $1.50  per  lb.  of  U.O.  and 
7.'Jc.  per  lb.  of  V,0,;  ore  containing  2 
per  cent  UiO.  and  5  per  cent  V,0i  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  UiOi  and  V,Oi  content  com- 
mands   proportionately    higher    i)rice». 

Vnniidium  Ore— $1.50  per  lb.  nf  V,0, 
(guaranteed  minimum  of  18  per  cent 
V,0,),  New  York, 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'/irklte — According  to  conditions,  $70 
Oi'i'.lO  piT  ton,  carload  lots.  Pure  whit" 
oxide,  99  per  cent,  is  (juoteil  nt  fl.lB 
per  lb.   in   ton   lot». 

t»    Mlrn-ml   Co..    Phlla- 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  May  14 — Zinc  blende,  per 
ton,  high,  $28.35;  basis  60  per  cent 
zinc,  premium  and  Prime  Western,  $25; 
fines  and  slimes,  $22.50@$20;  calamine, 
basis  40  per  cent  zinc,  $12.  Average 
settling  prices:  Blende,  $24.35;  calamine, 
$15;  all  zinc  ores,  $24.29. 

Lead,  high,  $58.90;  basis  80  per  cent 
lead,  $60;  average  settling  price,  all 
grades  of  lead,  $56  per  ton. 

Shipments  for  the  week:  Blende, 
4,627;  calamine,  30;  lead,  1,439  tons. 
Value,  all  ores  the  week,  $193,740. 

No  buyer  offered  over  $25  basis  this 
week,  sellers  holding  back.  Lead  ore 
demand  sent  the  basis  up  $2.50  per  ton 
again,  advancin,a'  the  price  to  $60  basis, 
a  steady  increase  from  $35  the  end  of 
February.  Low  production  is  respon- 
sible for  an  unwarranted  price  basis. 

Platteville,  Wis.,  May  16 — Blende, 
basis  60  per  cent  zinc,  $28  per  ton 
base  offered,  but  operators  carrying 
stocks  are  holding  for  advance.  Lead 
ore,  basis  80  per  cent  lead,  $55  per 
ton.  For  the  first  time  in  two  decades 
no  finished  blende  was  shipped  out  of 
the  Wisconsin  district.  Shipments  for 
the  week:  Lead  ore,  91  tons.  Shipments 
for  the  year:  Blende,  11,461;  lead  ore, 
659  tons.  Shipped  during  the  week  to 
separating  plants,  818  tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400@$1.000;  magnesia  and  com- 
pressed sheet  fibres,  $325(5)$500;  shingle 
stock,  $110(5)$150;  paper  stock.  $60@ 
$75;  cement  stock,  $17.50@$30:  floats. 
$8.50(S)$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lak« 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10@$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22(a)$26  in  baes. 
carload  lots;  all  f.o.b.  South  Carolina 
points.  Foreign  barytes,  prime  white 
material,  $25  per  net  ton  f.o.b.  Atlantic 
seaports.  Western  grades  are  $24.50. 
Crude  quoted  $7  per  long  ton,  f.o.b. 
Cartcrsville,  Ga.   Sni.-dl  lots  as  low  as  $5. 

Bauxite — High-grade  French  bauxite, 
$8@$10  per  ton,  Atlantic  ports.  Amer- 
ican quotations  the  same.  Consumers 
generally  well  supplied.  Prices  vary 
according  to  gr!i(l<'.  Crude,  unground, 
$16.50  per  ton;  ground,  $22;  calcined, 
ground  $35;  unground,  $45,  f.o.b.  plant. 

Chalk— English,  extra  light,  5@5ic. 
Domeslir  light.  MfiTn-.;  heavv,  4@4Jc. 
per  lb.,  all  f.o.b    New  York. 

China  CIny  (Kaolin) — Crude,  «R(f? 
$10;  washed.  $10f„  ?l'.>;  powdered,  $15@ 
$20;  bags  extr:i.  per  net  ton,  f.o.b. 
mines.  Georgia:  powdered  clay.  %1B@ 
$20.  f.o.b.  Virginia  points.  Domestic 
lump.  $10@$20;  powdered,  $25@$30; 
imported  lump.  $iri(iii$25.  f.o.b.  Ameri- 
rnn  ports;  powd.r..!.  $35(3)$45.  f.o.b. 
New    York. 

Kmory — Turkisli  •rnery,  C^Oic  per 
111.,  depending  upon  fineness.  Inferior 
grailes,  3Jc.  f.o.b.   \'rw  Englimd  points. 


May  21,  1921 


Engineering    and    Mining    Journal 


889 


Feldspar — Crude,  $8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
•  lina  points;  $7.50(5)$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20@$25  per  ton,  f.o.b. 
Illinois  and  Kentucky  mines;  acid,  glass, 
and  enamel  grades,  $40@$55;  ground, 
suitable  for  acid,  chemical  or  enameling 
purposes,  $32@$35;  lump,  $15,  f.o.b. 
Lordsburg,  N.  M.  Ground  acid  grade, 
97  per  cent  CaF..,  $32,  New  Mexico, 
Canadian  price  generally  $18  (Cana- 
dian currency)  per  ton,  f.o.b.  mines. 
Market  is  improving  in  western  ground 
acid  grades  for  glass  and  enamel  manu- 
facture. 

Fuller's  Earth— 16  to  30  mesh,  $21; 
30  to  60  mesh,  $23;  60  to  100  mesh,  $19; 
100  plus  mesh,  $15,  f.o.b.  plants,  Penn- 
sylvania. California  grades,  $15@$25, 
f.o.b.  mines.  Imported,  English,  $24@ 
$27,  f.o.b.     Atlantic  ports. 

Graphite — Ceylon  lump,  first  quality, 
7J@8c.  per  lb.;  chip,  6@6ic.;  dust,  4 
@4Jc.  No.  1  flake,  7c.;  amorphous 
crude,  ic.@24c. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  |  in.  size,  $1.40@$2 
per  net  ton;  IJ  in.,  $1.50@$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined  —  Crude,  $12@ 
$15  per  ton.  High-grade  caustic  cal- 
cined, lump  form,  $30@$40  per  ton. 
Plastic  calcined,  $56  in  barrels,  carload 
lots,  f.o.b.  California  points.  Atlantic 
seaboard,  $60. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50(g)$3;  No.  3,  $3.50(5) 
$4;  No.  2,  $4.50(5)$6;  No.  1,  $5.50@ 
$6.50.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90@$160  per  ton  (depending  upon 
quantity);  ground  roofing  mica,  $25@ 
$70,  all  f.o.b.  New  York. 

'Monazite  —  Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos- 
phate, $12.50;  75  per  cent,  $11.50;  75@ 
74  per  cent,  $11;  70  per  cent,  $6.75;  68 
per  cent,  $6.25;  68(3)66  per  cent,  $6. 

■Foote  Mineral  Co.,  Philadelphia,  Pa. 


Pumice  Stone — Imported,  lump,  4@ 
60c.  per  lb.;  domestic  lump,  6c.; 
ground,  4(3)7c.,  all  f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  14c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
14c.;  Spanish  lump,  12(a)14c.;  domestic 
fines,   f.o.b.   mines,    Georgia,    12  @  14c. 

Silica  —  Glass  sand,  $2.25  per  ton; 
sand-blast  material,  $2.25,  both  f.o.b. 
Indiana  points.  Amorphous  or  decom- 
posed variety,  soft  silica,  250  to  500 
mesh,  $16(§)$30  per  ton.  Canister, 
crude,  $2.50  per  ton,  f.o.b.  Illinois  points. 
Molding  sand,  building  sand,  glass 
sand,  $2.25@$3,  f.o.b.  Pennsylvania 
points.     Market  reported  dull. 

Sulphur — $18  per  ton  for  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc — Paper  making,  $11@$20  per 
ton;  roofing  grades,  $8.50@$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18(S)$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10@$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars.  Imported, 
$35@$40;   Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic — White  arsenic,  7i(§)8c.  per 
lb.  in  carload  lots. 

Sodium  Nitrate — $2.75@$3  per  cwt. 
ex  vessel,  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $33@$35  per  ton. 
New  York. 

Potassium  Sulphate — Powder,  domes- 
tic, $1.75(5)$1.80  per  unit,  basis  90  per 
cent,  f.o.b.  New  York. 

Ferro  Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium— Per  lb.,  $12(a)$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  16(5)  17c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $80(a)$85,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $80(3)$85, 
c.i.f.  Atlantic  seaports.  Spiegeleisen, 
18(§)20  per  cent,  $32,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.50  per  lb.  of 
contained  metal,  f.o.b.  works. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $50(a)$55; 
50  per  cent,  $80@$85;  75  per  cent, 
$145(S)$150. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  50@55c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
50c.,  duty  paid,  f.o.b.  Atlantic  ports. 

Ferro-uranium — 35  to  50  per  cent  U, 
$6  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadium — $5(5)$6  per  lb.  of  V 
contained,  according  to  analyses  and 
quantity. 


Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  20i(a)20ic.  per  lb.;  wire,  15c. 

Lead  Sheets — Full  lead  sheets,  73c.; 
cut  lead  sheets,  8c.  in  quantity,  mill 
lots. 

Nickel  Silver  —  33ic.  per  lb.  for  18 
per  cent  nickel. 

Yellow  Metal  —  Dimension  sheet» 
184c.;  sheathing,  17ic.;  rods,  8  to  3  in., 
15ic. 

Zinc  Sheets— $11  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  10c.  per  lb. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$35(S)$50  per  ton,  f.o.b.  works. 

Chrome  Cement — 40(3)45  per  cent 
Cr,0,,  $45(5)$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $75  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $80;  splits,  soaps,  $90. 

Fire  Brick — First  quality,  9-in.  shapes, 
$40@$50  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $30 
(5)  $35. 

Magnesite  Brick — 9-in.  straights,  $90 
@$95  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $100;  soaps  and  splits,  $110. 

Silica  Brick— 9-in.,  per  1,000:  $45(5) 
$55  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 

Pittsburgh,  May   17,   1921 

It  is  now  the  common  view  that  the 
demand  for  steel  during  the  next  three 
months  will  be  less  than  the  rate  of 
production  has  been  in  the  last  few 
weeks.     Buying  is  particularly  light. 

Production  of  steel  ingots  is  running 
a  shade  lighter  than  the  average  of 
April,  being  about  15,000,000  tons  a 
year,  or  a  trifle  under  a  30  per  cent 
rate.  The  Steel  Corporation  is  operat- 
ing at  between  35  and  40  per  cent  and 
the  independents  at  between  20  and  25 
per  cent. 

The  steel  prices  that  became  the  gen- 
eral market  a  month  ago  are  being  well 
maintained,  but  the  real  test  is  regarded 
as    to    come    in    the    next    few    weeks. 

Pig  Iron — A  merchant  furnace  inter- 
est has  sold  a  steel  works  2,000  tons  of 
basic  iron,  both  buyer  and  seller  being 
in  the  Shenango  Valley.  The  price  was 
$22,  furnace,  or  50c.  under  the  price  at 
which  a  steel  works  had  been  selling 
surplus  iron,  and  which  merchant  fur- 
naces for  a  time  refused  to  meet.  Bes- 
semer is  quoted  at  $24.  Valley,  against 
the  former  nominal  quotation  of  $25. 
Foundry  is  offered  at  $23.50,  Valley, 
against  $24  formerly  quoted.  Demand 
is  light  for  all  grades. 

Steel — Prices  remain  at  $37  for  bil- 
lets, $38  for  slabs,  $39  for  sheet  bars 
and  small  billets,  and  $48  for  rods. 

Coke 

Connelisville — Furnace,   $3.25(g)$3.75; 

foundry,  $4.50(3>$5. 
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The  Recovery  in  Lead 


The  Market  Has  Risen  Steadily  Since  February,  and  Large  Transactions  Have 
Been  Recorded— The  Penarroya  Co.,  With  Spanish  Lead,  Actively  Competing  in 
American  Markets— Continued  Rise  May  Hinder  Attempt  To  Obtain  a  High  Tariff 


Editorial  Market  Study 


THE  LEAD  MARKET  has  lately  shown  a  surprising 
amount  of  strength,  and  the  New  York  price  is  now 
around  5c.  On  Feb.  26  last,  New  York  lead  was  sold 
for  3.75c.,  but  since  that  date  the  market  has  steadily  im- 
proved, and  at  present  shows  a  stronger  undertone  than 
for  months.  Curtailment  of  production  has  had  something 
to  do  with  the  improvement,  but  this  influence  is  probably 
exaggerated,  because  of  the  pardonable  reluctance  of  certain 
Western  lead  producers  to  decrease  lead  production,  the 
"dollar  silver"  recovered  being  the  chief  stimulus  to  present 
day  non-ferrous  metal  mining. 

The  principal  contributory  cause  to  the  betterment  in  lead 
has  been  the  regvilar  and  insistent  demand  for  the  metal, 
a  demand  that  is  fortunately  confined  to  no  one  source, 
but  is  well  distributed  among  the  many  classes  of  lead 
consumers.  All  the  leading  lead-producing  companies  have 
booked  heavy  orders  for  their  product  and  have  recorded 
a  heavier  amount  of  business  than  for  many  months.  They 
have  been  able  not  only  to  improve  their  financial  position, 
but,  by  making  an  inroad  on  surplus  stocks,  which  had 
threatened  to  increase,  have  improved  their  statistical  posi- 
tion. Another  lull  in  buying  will  find  the  lead  producer  in 
a  good  position  to  weather  the  readjustment  period. 

Effect  of  Foreign  Lead  on  Domestic  Price  Is  Negligible 

At  the  same  time  that  lead  buying  has  increased,  the 
usual  irritating  damper,  in  the  form  of  a  steady  or  declin- 
ing London  market,  coupled  with  imports  into  the  United 
States,  was  not  a  strong  element.  It  is  true,  as  current 
reports  indicated,  that  negotiations  looking  to  the  shipment 
of  more  than  5,000  tons  of  Spanish  lead  were  concluded  by 
the  agents  of  the  Penarroya  Co.  in  this  country  and  that 
about  2,000  tons  additional  Spanish  lead  will  be  available 
in  the  domestic  market,  but,  nevertheless,  there  has  been 
little  disposition  to  sell  the  uncontracted  metal  at  prices 
lower  than  the  American  product. 

London  quotations  have  risen  contemporaneously  with 
those  of  New  York  and  St.  Louis,  despite  the  reports  of 
large  stocks  in  London  <24,000  tons)  and  quiet  trading. 
It  may  well  be  that  these  stocks  are  in  strong  hands,  and 
hence  are  not  likely  to  disturb  the  rise,  and  that  specula- 
tion in  the  metal  is  a  prominent  trade  factor.  Real  sup- 
port to  the  London  market  is  reported  to  come  from  Ger- 
man purchases  of  Spanish  lead,  and  to  absence  of  new 
supplies  from  Australia  and  other  countries.  At  £24,  and 
current  rates  of  exchange,  lead  cannot  be  profitably  exported 
and  laid  down  in  Atlantic  jjorts  under  5c.  per  lb.,  so  that 
the  American  market  is  not  on  a  parity  with  London. 

ActivitieH  of  the  Penarroya  Company 

Spain  has  important  lead  resources  and  produces  from 
one-third  to  one-half  as  much  lead  us  the  United  States. 
Prior  to  the  war,  production  ranKed  from  Ivrj.OOO  to  203,000 
melrii'  tons.  In  1919,  the  last  year  for  which  statistics  are 
availahli-,  prcKluction  was  125,722  metric  toiiM.  The  follow- 
ing table  from  the  MflnUijcKeUsr.liaft'H  compilationB  fur- 
nishe*  details  of  individual  years: 

BPANiHir  m;ai>  I'HonrirnoN  in  mktkic  tons 

lfi'l» 18t,000  1»15 161.500 

1»1» 191.900  1918 175,000 

1»M 175,000  1»17 155,400 

1912  )8().700  HIH 148,800 

lei.l  20il,000  191> r<i>126,720 

1911  .ir.ii.ioo 

(ai  iTimi  II  •ononliir  report  publliilK'il  In  r.i.,im<rcr  Rrnnrln, 
UnnU  31,  1921. 


The  Societe  Miniere  et  Metallurgique  de  Penarroya,  which 
has  frequently  figured  in  market  reports,  is  a  Franch  organ- 
ization, of  $14,625,000  capitalization  (the  U.  S.  currency 
equivalent  of  292,500  shares  of  250  fr.  par  value),  and 
operates  lead-silver  mines  at  Penarroya,  Province  of  Teruel, 
Spain,  coal  mines  in  the  same  vicinity,  lead  mines  in  the 
Pyrenees,  and  also  mines  in  Algiers  and  Tunis,  northern 
Africa.  The  company  owns  or  controls  every  lead  smelter 
in  Spain,  and,  besides  its  private  smelter  at  Penarroya, 
operates  another  at  Marseilles,  France.  A  new  reduction 
plant,  roasting  and  smelting  equipment  (American  built), 
insures  modern  and  efficient  operation.  The  Penarroya 
company  is  a  member  of  a  French  trade  association  or 
"consortium,"  the  Societe  Minerais  et  Metaux,  a  highly 
centralized  organization  formed  for  mutual  protection  and 
organization  in  trade  competition  with  other  nationals,  and 
occupies  a  strong  position  in  the  French  and  Spanish  lead 
industries. 

The  lead  from  Spain  can  be  readily  shipped  directly  to 
London,  Germany,  or  the  United  States  and  does  not  have 
to  be  handled  through  London,  enabling  it  actively  to  com- 
pete in  the  three  markets  mentioned.  Usually  the  direct 
calculation  based  upon  the  London  quotation,  and  upon  ship- 
ment of  lead  from  English  ports,  furnishes  a  higher  esti- 
mate of  the  cost  of  selling  Spanish  lead  in  American  mar- 
kets, because  the  metal  can  be  shipped  directly  from  Spain 
at  a  saving  in  freight  rates. 

Demand  for  Lead  From  AM  Classes  of  Consumers 

The  consumption  of  new  lead  in  American  industries  has 
been  exceptionally  well  diversified  and  bespeaks  a  recovery 
in  many  manufacturing  enterprises.  Although  it  may  be 
stretching  the  point  too  far,  the  omen  may  be  one  of  the 
indications  that  conditions  are  improving  and  that  the 
country  is  slowly  but  gradually  emerging  from  the  present 
period  of  depression. 

Lead  has  a  wide  variety  of  uses  and  enters  into  the  man- 
ufacture of  cables,  pipe,  sheets,  foil,  batteries,  babbitts, 
solder,  bearing  metals,  ammunition,  type  metals,  brasses, 
white  lead,  battery  oxides  and  red  lead  :in<l  other  pigments. 
This  wide  diversity  of  application  emplKisizes  the  inference 
that  a  demand  for  lead  is  an  excellent  trade  barometer  for 
general  business  conditions,  were  it  not  for  the  fact  that 
lead  has  during  the  last  year  or  mnrc  lichaved  differently 
from  other  metals  and  only  recently  linuhcd  relatively  low 
points.  Although  no  detailed  figures  arc  available  covering 
the  normal  percentages  of  lead  consumed  by  the  various 
industries,  the  following  order  of  importance  is  a  deduc- 
tion made  from  a  table  prepared  by  the  War  Industries 
Board  during  war  time:  Lead  cable,  whiU^  lead,  ammuni- 
tion, lead  pipe,  sheet  lead,  batteries,  h;ililiitts  and  solders. 

It  is,  of  course,  idle  to  predict  whether  the  advance  in 
lead  will  grow  or  wither.  For  every  icason  to  forecast  il 
further  rise  in  price,  another  reason  ran  lie  advanced  point- 
ing to  a  decline.  I>en<I  producers  were  more  fortunate  than 
other  nielul  ^)n)ducers  in  1920,  and  the  iicord  'made  so  far 
this  year  would  appear  to  presage  a  duplication  of  this 
record.  If  the  market  should  continue  to  strengthen,  the 
lead  producers'  cry  for  a  higher  protective  tariff  would  no 
(loubt  be  inconsistent  with  conditions.  Ilnwever,  they  would 
he  (|uick  to  argue  thai  the  present  rise  In  price  is  merely 
temporary  and  that  the  diinger  of  heavy  importations  is 
still  fiirmirlabic— to  which  the  U'st  answer  will  he  the 
price  of  leail  rluring  the  next  few  months,  iind  n  clarification 
of  the  still  troubk'Homc  European  siluiition  or  u  return  to 
actual  peaceful  conditlonH. 
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Company  Reports 


Kennecott  1920  Surplus  More  Than  Double 

A  report  of  operations  of  Kennecott  Copper  Corporation 
for  1920  states  that  51,365.261  lb.  of  copper  and  507,727 
oz.  of  silver  were  received  at  the  smelter.  Cost  of  produc- 
tion, including  all  credits  and  charges  except  depletion,  was 
10.84c.  per  lb.     Income  account  follows: 

Operating  revenue 

Copper  sold 45.487.855    lb.    w     17  415c.        $7,921.928  55 

Silversold 507.726  88    oz.    (a     $10148  515,262  07 

$8,437,190  62 
Operating  cost 

Mining  and  milling $2,373,424  71 

Treatment,  refining,  and  freight 2.320,535 .  39 

Selling  and  deliver^'  charges 320, 1 63  .  04 

General  expense 171.576  87         5.185.700  01 

$3,251,490.61 
Miscellaneous  income  at  mines 7,897.61 

Profit  on  metals  sold $3,259.388 .  22 

Other  income 

Di\-idends  and  interest 3.217.632.60 

Total  income  for  year $6,477,020.82 

Deduct  interest  and  taxes 1.279,686.38 

Balance  to  undivided  profits $5. 197,334.  44 

UndiWded  profits 

Balance  as  stated.  Dec.  31,1919 7.5 11, 404. 59 

Add — sundry  adjustments  in  compliance  with  U.  S.  Treasure- 
Department  tax  rulings 9.900,971,65 

Balance  as  adjusted  Dec.  31,  1919 $17,412,376.24 

Income  for  year,  as  above 5, 197.334.  44 

$22,609,710.68 
Depreciation  of  construction  and  equipment. .  .  .      $222. 1 04 .  06 

Depletion  for  year 3.505.832  67 

Dividends  Nos.  17,  18,  19  and  20  (but  not  includ- 
ing capital  distributions  amounting  to 
$2.787.0811 2.787.081.00        6.515,017.73 

Balance  of  undivided  profits  Dec.  31,  1920 $16,094,692.95 

Capitalization  2,787,081  ,\  shares  of  no  par  value. 

Copper  Range  Paid  Smallest  Dividends 
In  1920 

A  report  of  operations  of  the  Copper  Range  Co.  for  1920 
states  that  $591,625.50  was  paid  in  dividends  on  the  394,- 
309  shares  outstanding  of  $25  par,  the  smallest  dividends 
ever  paid  by  this  company.  Consolidated  operating  state- 
ment follows: 

23.756.267  lb.  of  copper  produced  and  sold  at  average  of  17. 1 48c. 

per  lb $4,073,883 .  82 

Interest 150,521 .  74 

.Atlantic  Mining  Co.  income  from  rents,  interest,  etc 8,358.45 

$4,232,764  01 
Mining  expense,  exploration,  smelting,  freight,  sales  department 

and    all  other  expenses 3.692.779  01 

$539,985.00 
Taxes  paid  by  mining  companies 436,477.67 

$103,507.33 
Operating  income  of  Copper  Range  R;R.  Co.  (which 

includes  Government  compensation  and  guaranty)  $205,540.  31 
Less  interest  on  bonds 1 14,000.00  91,540.31 

$195,047.64 
Deduct  one-half  of  net  mining  profit  of  Champion  Copper  Co., 
which  belongs  to  the  St.  Mary's  Mineial  Land  Co 199.886. 32 

Ojierating  deficit $4,838.68 

Cost  of  production  was  17.77c.  per  lb. 

Arizona  Commercial  Mining  Co. 

A  report  of  operations  of  the  Arizona  Commercial  Mining 
Co.  for  1920  states  that  7,913,836  lb.  of  refined  copper, 
31,028  oz.  of  silver,  and  1,722  oz.  of  gold  was  produced. 
Income  account  showed  $1,020,223.47  received  for  copper, 
silver,  and  gold.  Mining,  treatment,  and  refining  plus  inven- 
tory losses  amounted  to  $717,615.14;  general  expenses,  $93,- 
922.47;  depreciation,  $46,891.10;  depletion,  $194,930;  loss 
for  the  year,  $33,135.24.  Surplus  balance  on  Dec.  31,  1919, 
was  $2,372,978.96;  on  Dec.  31,  1920,  $2,339,843.72. 


Alaska  Juneau  Deficit  Decreases 

A  report  of  operations  of  the  Alaska  Juneau  Gold 
Mining  Co.  for  1920  says  that  $732,870  of  gold,  23,348 
oz.  of  silver,  and  487,574  lb.  of  lead  were  produced,  com- 
pared with  $499,002  of  gold,  16,431  oz.  of  silver  and: 
19,367  lb.  of  lead  in  1919.     Operating  statement  follows: 

1920  1919  Total  to  Date 
Production — (Gross  recovered 

gold,  silver,  and  lead  valuesi       942,870  Tons  692,895  Tons  3,327,834  Ton» 

BulUon $583,134  82  $400,644,29  $1,820.24254 

Concentrates 208,255.17  142.069.70  816,677.18 

Expenditures                                       $791,389.99  $542,713.99  $2,639,919  72 
]NIining: 

Prepaid  mining 9.428  70  43.693  95  131,131   98 

Stopirg 22.70181  13,947   12  .424.738  75 

Bulldozing 88.444  67  74.175.56  298.400  62 

Tramming 75.14220  74,309  89  312.922  03 

Total $195,717.38  $206,126.52  $1,167.19338 

Milling: 

Coarse  crushing $53.767  86  $50.843  58  $221,897   19 

Intermediate  crushing...             228.092.35  192.667.65  619,818  87 

Finecrushing 17.594  41  86.67107  566.670  46 

Concentration 23,165   19  18,904  35  145,47168 

Re-treatment 22.940  27  22,11321  97.309  01 

Sorting 75,270  87  17,379.44  98.937.33 

Total $420,830.95  $388,579.30  $1,750,104.5+ 

Other  Juneau  operating  and 

marketing  costs 84,320   10  63.382.88  404.543  45- 

Total  Juneau  operating  and 

marketing  costs $700,868  43  $658.088  70  $3,321,941   37 

.411  other  costs  and  interest. . .             157,972.63  138.606.03  492,007  01 

Total  operating  costs $858,841.06  $796,694  73  $3,813,948.38. 

Juneau  operating  profit-deficit          $90,521.56  $115,374.71  $685,021.65^ 

Net    profit-deficit  —  (1914- 

1920  inclusive) $67,451.07  $253,980  74  $1,177.028  66. 

Capital  and  other  assets: 
(August.  1911,  to  Decem- 
ber. 1920,  inclusive.) 

Property  and  plant $203,415.14  $142375.61  $3,449.227  78 

Deferred  charges: 

Preparatory  mining 69.336   17  41.288  53  486.236  2ft 

Mine  development 21,384.47  66,308.66  786,818.97 

Total $294,135.78  $249.972  80  $4,722,282.95 

Total  of  all  expenditures..,       $1,152,976.84  $1,046,667  53  $8.536.231.33- 

Surplus-deficit $361,586.85  $503,953.54  $5,899,311.61 


Nipissing  Mines  Co.  Net  Profit  $1,279,091 

A  report  of  operations  of  the  Nipissing  Mining  Co.  for 
1920  states  that  3,332,303  oz.  of  silver  was  produced,  at  a 
cost  of  37.4c.  per  oz.     Operating  statement  follows: 

Gross  settlements $2.628.333 .  01 

(Jross  value  of  ore  and  bullion  at  mine  shipped  and  outstanding 

Dec.  31,  1920 1.629.710.79- 

$4,258,043.80 

Leas:  Gross  value  of  custom  ore  purchased $661,709.  13 

GrossvalueofinventoryDec.  31,  1919 1,093.110  95         1.754.820.08- 

Grossvalueof  1920  ore — Nipissing  production $2,503,223  72 

Cost  of  mining  and  all  other  expenses  (includ- 
ing smelter  deductions,  treatment,  etc.,  on 
settlements  1920  ore  and  accrued  charged  on 
ore,  and  bullion  at  mine  shipped  and  out- 
standing!        $1.382974.10 

Less:  Other  income  at  Cobalt: 136.569.28     , 

Net  cost  of  production 1 .246.404 .  82' 

Net  income  for  1 920  production '     $  1 ,256,81 8 .  90 

Add  interest  at  New  York,  Boston,  Toronto,  etc 1 38,429 .  43 

$1,395,248  33 

Less:  Cost  and  work  on  outside  properties $105,358.58 

Loss  on  sale  of  Government  bonds 10,788.40  116,156.98 

Net  profit $1.279.091 .35 

Surplus.  Jan.  I,  1920 4,372.  52.33- 

Less:  Dividends  declared  and  paid  during  1 920        $1,235,000.00      — — T— : 

$5,652, 043. 6& 
Dividend  payable  Jan,  1921 600,000.00         1.835.000.00 

Net  surplus $3,817,043  6 

The  Nipissing  Mines  Co.,  a  company  controlling  the 
entire  stock  of  Nipissing  Mining  Co.,  declared  dividends- 
totaling  $1,800,000  in  1920. 
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Mining  Stocks 

Week  Ended  May  14,  1921 


Stock                              Exch.  High    1 
COPPER 

Adventure Boston  *70 

Ahmeek Boston  52i 

Alaska-Br.  Col N.  Y.  Curb  i 

Allouez Boston  23 

Anaconda New  York  43i 

Arcadian  Cunsol....  Boston  21 

Ariz.  Com'I Boston  9 

Big  Ledge N.  Y.  Curb  A 

Bingham  Mines Boston  10^ 

Calumet  &  Arizona. .  Boston  52^ 

Calumet  &  Hecla... .  Boston  255 

Canada  Copper N.  Y.  Curb  .... 

Centennial Boston  , .  ,  , 

Cerro  de  Pasco New  Y'ork  32 

Chile  Copper New  York  12} 

Chino New  York  27i 

Columbus  Rexai: . . . .  Salt  Lake  •29 

Con.  Arizona N.  Y.  Curb  .... 

Con.  Copper  M N.  Y.  Curb 

Copper  Range Boston  36  j 

Crystal  Copper  (new)  Boston  Curb  •29 

Davis-Daly Boston  7 

East  Butte Boston  9J 

Fust  National Boston  Curb  •SO 

FrankUn Boston  2i 

Gadsden  Copper N.  Y.  Curb  

Granby  Consol New  York  24| 

Greene-Cananea New  York  25| 

B&ncock Boston  3 

Howe  Sound N.  Y.  Curb  

Inspiration  Consol.. .  New  York  37} 

Iron  Cap Boston  Curb  6} 

Isle  Royale Boston  22 

Kennecott New  Y'ork  22i 

Keweenaw Boston  if 

Lake  Copper Boston  2i 

La  Salle Boston  2 

Magma  Chief N.  Y.  Curb  .. 

Majn.a  Copper N.  \'.  Curb  2U 

Majestic Boston  Cut  b  '10 

Mason  V^ alley Boston  I J 

Mass  Consolidated . .  Boston  2| 

Mayflower-Old  Col..  Boston  4| 

Miami  Copper New  York  23! 

Micbican Boston  2J 

Mohawk Boston  S3) 

Mother  Lode  (new)..  N.  Y.  Curb  H 

Nevada  Consol New  York  1 3  J 

New  Baltic Boston  Curb  .... 

New  Cornelia Boston  16 

Niion  Nevada NY.  Curb  

North  Butte Boston  1 1 

North  Lake Boston  .... 

Ohio  Copper N.  Y.  Curb  

Old  Df.miTnon Boston  23 J 

<^eola Boston  33 

Pbeipe  D'idge Open  Mar.  1160 

Quincy Boston  42i 

Ray  Consoii/iated ...  New  York  15 

Ray  Hercules Boston  Curb  .... 

8t.  Manr's  Min    Ld..  Boston  381 

Beoeca  Copper Boston  .... 

Shannon Boston  I 

Bhattuck  Ariioria  ...  .New  York  7 

South  Lake Boit.,n  

Superior  Cor. [>*rr Ijo-t',.-.  

Superior  A  Boston  . .  Boit'^r  2 

Tenn.  C.  4  C.  cfs...  New  ^  .,  k  10 

Toulumne Bostor.  •55 

United  Verde  E«. . .  .  Boston  (  url,  29 

UUh  Consol Boston  4 1 

UUb  Copper New  York  571 

UUbM.AT Boston  I  )t 

Vlotoria Boston  •60 

Winona Boston 

We  varin* Ronton  I  2 


nh;kki,-(:opper 


SI 

51      Sept. 

'20,  Q 

$0.50 

21* 

23     Mar. 
42     Nov. 

2i 

'19 
'20,  Q 

1.00 
1.00 

81 

81   Oct. 

A    ... 

18. 

.50 

lo' 

51 

51! 

lOS  Sept 
51     Mar. 
253f  June 
•13 

'I9,Q 
■20',  Q 

.25 

.50 
5.00 

29 

10     Dec. 
29J   Mar 
I2i 

26     Sept. 
•281      ... 

•18,  SA 
'21,  Q 

1.00 
.50 

781 

'20,  Q 

.371 

A  Dec. 
11     ... 

'18,  Q 

.05 

35 

74 

35     Sept. 
•26 

■20,  Q 

.50 

6i 
9i 
75 
71 

6i   Mar. 

9i  Dec. 

•80     Feb. 

2i     ... 

■20,  Q 
•19,  A 
•19.  SA 

.25 
.50 
.15 

•25 

231 
23} 

3 

24i   May 
24     Nov. 
3 

'19,Q 
■20,  Q 

1.25 
.50 

36 
20\' 

24 

2}  Jan. 
36}  Oct. 
6 J  Sept. 

21  Sept. 

22  Deo. 

21, Q 
20,  Q 
•20,  K 
•19,  SA 
•20.  Q 

.05 

1.00 
.25 
.50 
.50 

¥  ::::::::::;:;:::; 

•21        

21  Jan. •19,  Q             .50 

•10        

li      

2i  Nov.  •I?,  Q         1.00 

4}     

23J  May '21,0            .50 

531  Nov.' •id,  Q     'i!66' 

12!  Sept.  '20,  Q  .25 

15!  AugV''20,k !25 

101  oVt'.MS.Q :25 

A  '...'. 

231    Dec.  •IS,  Q         1.00 
33     June^20,  Q  .50 

. ...   Apr.  ^21,0  1.00 

42     Mar, '20,  Q         1.00 
141   Dec.  ^20,  Q  .25 

381  June  •20,  K        2.00 
17}     

1  Nov.  •ir,  Q  .25 
6]  Jan.  ^20.0  .25 

I!      

4     Apr.  ■  17,  1.00 

2       

9i   May  •18.  I  1.00 

•51  May  •13,               .10 

2'.  Mtty^2l,Q            .25 

3)  Hept.  'U,              .25 

50  Mar. '21.  Q        1.00 

lilDco.  ^17,  .30 

•55       

•50       


Irit<irnat    Nickel..      . 

New  York 

I'.l 

151 

l-'l 

Mar. 

■|9. 

50 

iDlOTnat.  Niakel,  p(.. 

New  York 

LEAD 

S5 

May 

■21. g 

1.50 

National  Lewi 

New  York 

»0| 

79 

T> 

Mbi 

■21. tJ 

1.50 

National  l.sad,p(d.. 
BU  JoMph  I.«a4: . . . . 

New  York 

102 

102 

10? 

Mar 

;?!'8 

1.75 

New  York 

121 

12! 

12 

Mar 

.25 

Bimarl.Mii.ii.g 

Boston  Curb 

ZINC 

•6 

Deo. 

■ij. 

.05 

Am.  2.  L.  A  B 

New  York 

9 

9t 

'M 

Msy 

•20. 

1  00 

Am.  Z.  L.  *H.  pfd. 

New  York 

29 

281 

2'/ 

Nov 

■20.  g 

1.50 

Buiuf:*7, 

New  York 

) 

5 

". 

Juns 

■18. 

.50 

Butts  A  Hupsrlor       . 

New  York 

1) 

14 

M 

Kept 

•20. 

1   25 

CalUhaoZn-M 

•Sew  York 

SI 

5» 

'. 

Deo. 

■20.  g 

•21. (J 

50 

NewJsrsoy  Zo 

N    Y.  flurb 

127 

12'. 

12', 

M«v 

2  00 

Hoow-s 

NY.  Curb 

•J 

•2 

•1 

lulv 

16, 

0) 

Yellow  Pine 

I<os  Angslss 

•(.0 

•(.(1 

•(,() 

Hrpt 

■20.  g 

0) 

•  '>i,i.  per  ahare. 

t  Bid  or  asked       I   QuoUUn 

n»  rn 

Wn,. 

Q.  g 

lartarly. 

Alaska  Gold 

Alaska  Juneau 

Carson  Hill 

Cresson  Consol.  G.. 
Dome  Extension .  . . 


High 
GOLD 

i 


Do 


Mil 


Golden  Cycle 

Goldfield  Consol 

Hollinger  Consol.  .  .  . 
Homestake  Mining.. 

Kirkland  Lake 

Lake  Shore 

Mclntyre-Porcupine 
Porcupine  Crown...  . 

Portland 

Reorgan.  Booth 

Silver  Pick 

Teck  Hughes 

Tom  Reed 

United  Eastern 

Vindicator  Consol. . . 
West  Dome  Consol. . 
Wbite  Caps  Mining.. 
Yukon  Gold 


Arizona  Silver, 

Batopilas  Mining... . 

Beaver  Consol 

Coniagas 

Crown  Reserve 

Kerr  Lake 

La  Rose 

McKinley-Dar.-Sav.. 
Mining  (5orp.  Can.. . 


•50 

1  33 

2  02 


Nipissmg 
Ontario  Silver, 
Ophir  Silver. . 
Peterson  Lake, 
Temiakaming. 
Trethewey 


Atlanta 

Barnes-King 

Boston  &  Montana. . 

Cashboy 

El  Salvador 

Jim  Butler 

Jumbo  Extension.. . . 

Louisiana  Con 

MacNamara  M,&  M. 
N.  Y.  Hond,  Rosar. . 
Tonopah-Belmont. . . 

Tonopah-Divide 

Tonopah-Extension. . 

Tonopah  Mining 

West  End  Consol.... 


Caledonia 

Cardiff  M.  AM 

Chief  Consolidated. . 

Consol.  M.  &  .S 

Daly  Mining 

Daly-West 

Eagle  <t  Blue  Bell... 

Mlectrio  Point 

Federal  M.  A  S 

Federal  M.  4  S.,  p(d. 

Florence  .Silver 

Grand  Central 

Hecia  Mining 

Iron  Blossom 

Judge  M.  AS 

Marsh  Mines 

Prince  Consol 

Rambler-Cariboo 

Rex  Consol 

South  Hpcia 

Standard  Silver-Ixl,. 

Tamarack-Ouster 

Tintin  Standard 

Utah  Apex 

Wilbert  Mining 


New  York 
New  York 
N.  Y.  Curb. 
N.  Y.  Curb 
Toronto 
New  York 
Colo.  Sprgs. 
N.  Y.  Curb 
Toronto 
New  York 
Toronto 
Toronto 
Toronto 
Toronto 
Colo.  Sprgs. 
N.  Y.  Curb 
N.  Y.  Curb 
Toronto 
Los  Angeles 
N.  Y.  Curb 
Colo.  Sprgs 
Toronto 
N.  Y.  Curb 
Boston  Curb 


SILVER 

Boston  Curb  ♦33       *20 

New  York  i           i 

Toronto  ^34       ^34 

Toronto  1.76     1.76 

Toronto  *13       *\i 

Boston  3  A       3} 

Toronto  

Toronto  *19      ^19 

Toronto  1.12     0.85 

N.  Y.  Curb  4}          4! 

New  York  6           5} 

N.  Y.  Curb  2           1} 

Toronto  

Toronto  . .  . , 

Toronto  ^20       *I6J 

GOLD  AND  SILVER 

N.  Y.  Curb  •!  •! 

Butte  t I 

N   Y   Curb         ^65       •61 

N.  Y.  Curb  *7         •S 

N.  Y.  Curb  i  A 

N.  Y.  Curb 

N.  Y.  Curb 

N.  Y.  Curb 

N.  Y.  Curb 

Open  Mar. 

N.  Y.  Curb 

N.  Y.  Curb 

N.  Y.  Curb 
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Franklin  K.  Lane 

He  left  no  will  and  no  estate. — New  York  Tribune  news  item. 

WE  PROBABLY  should  not  have  been  so  quick- 
ened to  notice  editorially  the  death  of  the  former 
Secretarj-  of  the  Interior  had  it  not  been  for  the  laconic 
sentence  quoted  above,  which  is  the  end  of  probably  the 
last  news  item  Franklin  K.  Lane  will  ever  get.  Pub- 
licity rushes  back  for  news  of  the  living.  Yet  we  cannot 
let  this  last  word  of  his  newspaper  epitaph  go  by  with- 
out comment.  As  Secretary  of  the  Interior,  Lane  was 
ipso  facto  Secretary  of  Mines,  and  many  of  us  have 
come  in  personal  contact  with  him.  We  know  that  he 
left  an  estate — a  legacy  to  the  American  people  beyond 
the  abilitj'  of  accountants  to  evaluate.  He  left  the  mem- 
ory and  the  inspiration  of  a  high  soul,  a  clean  life,  of  a 
great  ideal  of  public  service,  of  a  career  devoted  to 
humanity,  which  great  things  so  occupied  him  that  he 
never  found  time  for  the  accumulation  of  cash.  We 
know  that  he  left  a  will — a  will  to  live  intrepidly  and 
without  currying  favor,  and  to  die  serenely,  awaiting 
the  orders  of  a  Destiny  vi'hich  he  frankly  recognized 
was  beyond  his  comprehension.  "I  accept"  was  the 
creed  he  dictated  on  his  deathbed. 

To  those  who  place,  as  the  great  objective,  business, 
commerce,  the  accumulation  of  lands  and  bonds — to  the 
greatest  commercial  country  in  the  world — such  an  es- 
tate, such  a  legacy  as  he  bequeathed  to  the  world,  is 
priceless.  It  is  not  an  isolated  case,  and  reveals  the 
deep-set  foundation  of  the  nation,  on  which  the  busy 
superstructure  of  bartering,  toil  and  hubbub,  and  the 
great  constructive  work  of  industry,  is  reared. 

During  the  war,  a  m.ember  of  the  War  Cabinet  whose 
entire  record  was  that  of  a  money-getter  once  remarked 
to  Secretary  Lane  in  scorn,  "Queer  that  these  doctors, 
experts,  and  scientists  who  are  so  busy  around  here 
don't  seem  to  be  able  to  make  any  money."  "Did  it  ever 
occur  to  you,"  rejoined  Secretary  Lane,  with  finer  scorn, 
"that  there  were  people  with  other  aims  and  ambitions 
than  to  make  money?" 

It  is  said  of  estates  that  a  man  cannot  take  them  with 
him  when  he  passes  into  the  Shadows  which  Franklin 
K.  Lane  entered  at  Rochester.  But  the  great  estate 
he  left  was  not  of  that  kind;  he  takes  it  with  him 
wherever  he  goes — and  he  leaves  it  all  to  the  countrj'- 


New  War  Minerals 
Relief  Legislation 

A  BILL  ( the  Shortridge  Bill)  is  now  before  Congress 
to  amend  the  existing  War  Minerals  Relief  Act.  It 
provides,  in  effect,  that  the  existing  provision  as  to  war 
production  (that  the  metals  in  the  production  of  which 
losses  were  incurred  must  have  been  produced  "on  the 
request  or  demand  of  the  Government")  shall  be  so 
liberalized  as  to  permit  recoveries  for  metals  produced 


"in  response  to  any  personal,  written,  or  published  re- 
quest, demand,  solicitation,  or  appeal  from  any  of  the 
Government  agencies  in  said  act."  The  reason  for  this 
attempt  to  amend  the  original  measure  is  the  interpre- 
tation of  the  cited  clause  in  the  original  act,  by  the 
executive  branch  of  the  Government,  to  cover  only  direct 
request  or  demand  or  "stimulation,"  which  must  be 
proved  in  each  individual  case,  and  to  exclude  news- 
paper or  magazine  appeals,  or  those  requests  or  appeals 
that  were  made  through  circulars.  On  this  decision  the 
administration  of  the  act  has  gone  steadily  on,  and  the 
work  of  the  War  Minerals  Relief  Commission  of  the 
Department  of  the  Interior,  and  of  the  organization  of 
engineers  and  auditors  of  the  Bureau  of  Mines,  under 
the  Chief  Engineer,  is  now  practically  completed.  We 
understand  that  Chairman  Shafroth  is  leaving  for  a 
well-earned  vacation  in  Europe,  that  Mr.  Moore  has  ten- 
dered his  resignation,  and  that  only  Mr.  Pomeroy  will 
be  left  temporarily  to  clean  up  the  odds  and  ends. 

The  new  legislation,  if  it  passes,  will  admit  all  claims 
hitherto  excluded  on  the  basis  of  such  claimants  having 
been  unable  to  show  any  specific  and  reasonably  direct 
"request  or  demand"  by  the  Government.  Various  circu- 
lars and  newspaper  and  magazine  articles,  during  the 
period  of  war  need,  reported  the  desire  on  the  part  of 
the  Government  for  an  increased  activity  in  the  produc- 
tion of  the  necessarj'  war  minerals.  Most  inclusive,  per- 
haps, was  a  general  appeal  printed  as  an  advertisement 
m  the  SatKrdau  Eveniyig  Post  and  other  publications, 
entitled  "Wanted — Men  To  Discover  America,"  and 
signed  by  the  late  Secretary  Lane. 

In  a  way,  the  proposed  legislation  remedies  artificial 
and  unjust  distinctions.  No  specific  "request  or  de- 
mand" which  amounted  to  a  verbal  order  or  contract, 
for  the  production  of  any  war  mineral,  was  ever  made  on 
anybody ;  the  obligation  of  the  Government,  if  it  existed, 
was  not  legal  but  moral.  And  the  moral  obligation 
rested  on  the  fact  that  the  Government  did  urge,  in 
general,  increased  domestic  production  of  high-grade 
manganese,  chromite,  and  pyrite  east  of  the  Mississippi. 
If  the  Government  is  to  pay  at  all  for  losses  in  mining 
operations  resulting  from  this  urge,  the  only  fair  way 
is  to  pay  in  all  cases,  and  not  to  make  quibbling  distinc- 
tions, as  was  done  by  Congress  in  the  original  act,  as 
to  who  was  advised  direct  by  an  officer  of  the  Govern- 
ment as  to  its  needs  (and  so  came  within  the  interpre- 
tation of  the  act)  and  who  got  the  message  only  indi- 
rectly or  read  it  or  heard  about  it  (and  so  fell  into  the 
group  whose  claims  were  disallowed  under  the  act) . 

The  reader  will  note  the  i-estriction  above  to  high- 
grade  manganese,  chromite,  and  pyrite  east  of  the  Mis- 
sissippi. Another  evidence  of  the  light-hearted  and  care- 
less handling  of  legislation  by  Congress  and  its  inter- 
pretation by  the  Executive  Branch  is  that  under  the 
act  producers  also  of  tungsten  have  recovered  substan- 
tial   damages,    as    also    have    producers    of    low-grade 
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(spiegel-grade)  manganese  ores.  No  real  Government 
urge,  request,  demand,  or  stimulation  was  ever  made 
for  these  minerals;  and  it  would  have  been  quite  as  fair 
to  the  miner  and  the  taxpayer  to  have  included  the  whole 
list  of  minerals,  from  antimony  to  zircon,  as  was  indeed 
attempted  by  the  promoters  and  prospective  beneficiaries 
of  this  legislation. 

Now,  if  all  losses  incurred  in  the  war-time  produc- 
tion of  chromite,  manganese,  pyrite,  and  tungsten  are 
to  be  paid  (as  they  will  be  under  the  Shortridge  Act) , 
we  shall  indeed  have  lived  to  see  the  halcyon  days  of 
mining — a  blessed  war  period  where  every  mining  en- 
terprise which  has  not  turned  out  profitably  has  its 
losses  made  good  by  the  Government.  Would  that  we 
could  induce  the  Government  to  continue  indefinitely  tJie 
same  wise  and  liberal  policy ;  it  would  induce  many,  who 
are  now  reluctant,  from  having  been  once  singed,  to  re- 
turn to  the  game. 

But  we  must  criticise  the  blundering  and  discrimina- 
torj'  legislation  of  Congress:  if  it  holds  its  first  act  in- 
complete and  hasty  (as  it  has) ,  why  has  it  waited  till  it 
had  been  diligently  and  faithfully  carried  out  before 
throwing  the  gates  wide  open?  This  late  change  of  heart 
will  admit  three  and  a  half  million  dollars'  worth  of 
claims  disallowed  for  failure  to  show  "request  or  de- 
mand" under  the  act.  Moreover,  under  the  administra- 
tion of  the  act,  damages  for  each  claim  on  which  award 
has  been  made  have  been  figured  by  the  auditors  and 
engineers,  for  a  certain  "stimulation  date,"  at  which 
claimant  was  able  to  show  "request  or  demand,"  which 
differed  in  each  particular  case.  If  the  new  Shortridge 
Bill  becomes  a  law,  the  awards  on  these  claims  should  in 
equity  also  be  reconsidered,  as  the  published  re- 
quest or  appeal  will  probably  be  found  to  really  date 
back  to  the  entrance  of  the  United  States  into  the  war. 
Can  such  awards  be  reconsidered?  Under  existing 
Treasury  rulings  that  an  award  once  made  closes  the 
claim,  it  is  altogether  probable  that  they  cannot  be  re- 
opened. Here,  then,  we  have  new  inequities  likely  to 
require  separate  Congressional  bills  of  relief  in  each 
case. 

Again,  100  claims  were  ruled  out  because  they  were 
received  after  midnight,  June  2,  in  accordance  with  the 
original  act.  Is  it  not  inequitable,  if  all  losses  are  to 
be  paid,  to  exclude  those  who  heard  this  news  a  little 
late,  or  who  were  so  unfortunate  as  to  be  far  from  the 
post  office? 

Our  readers  will  rightly  conclude  that  the  whole  war 
minerals  business  has  been  a  muddle.  In  the  war  activi- 
ties of  the  executive  branch  of  the  Government,  it  is  not 
hard  for  the  student  to  put  his  finger  on  the  beginning 
of  these  claims — the  activity  of  the  War  Industries 
Board  and  of  the  Ship  Control  Committee  of  the  Ship- 
ping Board  in  succeeding  in  bringing  in  under  the 
"balia.tt  and  backhaul"  argument  large  and  entirely  un- 
neces.sary  .shipments  of  chromite  from  New  Caledonia, 
and  HO  breaking  the  announced  importation  limit  set  by 
the  Committee  on  Mineral  Imports  of  the  War  Trade 
and  Shipping  Board,  over  the  prolostH  of  the  latter. 
Thus  than-  was  created  a  valid  argument  fand  the  only 
valid  argumtTil)  on  the  part  of  the  producer  for  a 
claim  again.'it  the  Government  for  his  Iohhcm.  The  con- 
.HJderation  of  the  various  executive  and  legLsIalive  blun- 
ders made  by  the  Government  in  the  matter  of  war  min- 
eraU  Hpeaks  elociuently  for  a  stronger  Government  or- 
ganization to  admlniHlor  this  most  itnportjint  branch  of 
our  indu.sfry.  It  in  i)lainly  evident  that  we  need  a 
Department  of  Minen. 


Needed — A  Congressional  Editor 

WHEN,  at  the  last  Presidential  election,  we  were 
called  upon  to  choose  as  Chief  Executive  between 
two  small-tovra  editors  from  Ohio,  our  ideas  as  to 
the  dignity  of  the  editorial  profession  were  immeas- 
urably advanced.  We  recalled  that  Theodore  Roosevelt 
became  contributing  editor  on  the  Outlook  on  retiring 
from  the  Presidency,  as  the  only  position  of  dignity 
compatible  with  his  earlier  occupation;  and  that  ex- 
President  Taft  is  before  the  public  at  present  largely 
as  a  newspaper  writer.  Also,  when  George  Harvey  was 
sent  as  Ambassador  to  England  to  sit  in  with  Lloyd 
George  and  Briand,  and  settle  the  world  affairs,  we 
realized  that  public  sentiment  demanded  editors  as  those 
best  trained  to  tell  the  people  what  to  do  about  every- 
thing, including  much  in  which  said  editors  may  not  be 
at  all  versed. 

We  note  the  steady  call,  for  such  national  positions 
where  an  assumption  of  wisdom  and  a  firm  manner  of 
laying  down  principles  is  needed,  on  professions  trained 
accordingly.  First,  and  still,  it  was  the  lawyers,  that 
class  to  whom,  in  their  own  judgment,  and  by  their  own 
confession,  all  human  knowledge  and  wisdom  has  been 
vouchsafed.  Next  it  was  the  college  professor,  to  whom 
the  same  remarks  apply.  Finally,  thank  Heaven,  it  is 
the  editor,  to  whom  also  the  same  remarks  apply.  And 
we  (speaking  editorially)  begin  to  think  that  after  all  a 
deeply  concerned  Destiny  has  led  us  (speaking  editori- 
ally) into  the  path  leading  to  the  high  places  we  have 
always  thought  (speaking  editorially  to  ourselves)  we 
should  grace. 

And  this  moves  us,  seriously,  to  a  practical  sugges- 
tion. We  could  point  out  a  lot  of  ways  to  improve  the 
Government;  but  one  of  the  things  it  needs  badly  is  an 
official  Congressional  editor.  The  acts  of  Congress  are 
frequently — if  not  typically — passed  without  anyone 
(including  in  this  any  Representative  or  Senator)  really 
knowing  what  they  mean.  They  are  the  result  in  most 
cases  of  compromise,  suggestion,  concession,  and  strik- 
ing out;  everybody  has  a  crack  at  them,  and  finally  they 
are  rushed  through  by  those  who  have  them  in  charge, 
to  escape  further  manhandling. 

Let  us  be  specific,  and  take  the  War  Minerals  Relief 
Bill,  which  was  so  patched  up  and  cut  into  that  it  was  as 
if  Joseph's  coat  had  been  througli  a  machine-gun  attack. 
No  one  could  say  what  it  really  i)ri>vided,  or  why.  So  it 
had  to  be  interpreted;  and  this  by  the  solicitor  of  the 
Interior  Department  and  by  the  Attorney  General. 
They  were  skillful  and  competent  enough,  and  put  more 
clear  intelligence  into  it  than  any  of  the  Congressmen 
who  had  worked  on  it  had  any  idea  of;  when  it  was  thus 
elucidated  to  them  they  had  the  liist  clear  idea  of  what 
they  had  said.  To  some  of  thorn  it  was  what  they  had 
intended  to  say:  to  others  it  was  not  at  all  what  they 
had  had  in  mind.  The  majority  never  knew  exactly 
what  the  whole  thing  was  about  anil  didn't  particularly 
care  whether  the  language  said  this  or  that.  Was  it  not 
the  best  they  could  do  under  the  ciicnnistancea? 

But  not  only  the  Government  allnrneys  become  need- 
lessly vexed  and  overworked  by  this  carelessness  of 
phrasing,  but  a  host  of  private  altinneys  as  well.  These 
arc  bound  to  iiuestion  the  Govcrnincnl  attorneys  as  to 
their  interpretation  of  what  the  act  failed  to  state,  to 
argue  and  have  hearings  thereon,  In  try  to  throw  it  into 
the  courts,  so  that  the  meaning  ni.iy  he  argued  on  some 
more.  What  (Congress  intended  the  deep  meaning  of 
the  phrases — l)ecomes  n  Hosetta  stone  or  a  Deljihic 
oracle,  embodying  uU  wisdom,  liul  li.ird  to  gel  at. 
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In  an  editorial  last  week,  we  quoted  from  a  bill  recently 
introduced  to  exempt  from  taxation  the  net  income  of 
corporations  engaged  "in  the  mining  of  gold,  or  in  the 
mining,  milling  or  reduction  of  silver."  Should  this 
become  a  law,  we  can  foi-esee  the  thousands  of  arguments 
as  to  what  under  the  circumstances  was  included  in  the 
"mining  of  gold."  In  corporations  mining  both  gold 
and  silver,  as  at  Tonopah  and  many  other  camps,  the 
accountants  as  well  as  the  attorneys  would  find  steady 
occupation  in  figuring  out  the  income  derived  from  the 
mining  of  gold,  but  not  the  milling  or  reduction,  in  the 
right  proportion  to  the  mining,  milling  and  reduction 
of  the  associated  silver. 

Therefore  we  suggest  that  an  official  editor  be  ap- 
pointed to  Congress,  to  scan  the  verbiage  of  all  bills 
before  they  are  released  from  Congress,  and  to  have  the 
authority  to  hold  up  bills  until  he  can  make  clear  and 
unequivocal  sense  out  of  them.  If  the  Congressmen  who 
pass  the  bills  cannot  explain  clearly  what  they  meant, 
he  should  be  empowered  to  return  such  bills  to  them 
with  instructions  to  find  out,  and  to  assist  him  in 
incorporating  such  new  or  amended  language  in  the 
bills  that  the  intent  may  be  quite  clear. 

Judging  from  the  War  Minerals  Relief  Act  alone, 
such  an  editor  would  be  cheap  in  Congress  at  a  million 
dollars  a  year.  We  do  not  say  that  we  would  not  serve 
for  less;  and  we  hope  if  the  idea  should  appeal  to  the 
public  as  sound  (and  it  is  very  sound)  that  the  pro- 
ponent should  naturally  have  first  call  on  the  office. 
The  cost  of  living  in  New  York  is  very  high. 


Company  Reports  and 
Company  Reports 

SPRING  is  commonly  associated  with  the  budding  of 
the  leaves,  the  peeping  of  crops  through  the  soil,  an 
intense  desire  to  get  out  in  the  open,  and  many  other 
physiological  indications  of  seasonal  changes;  but  in 
our  editorial  offices — to  bring  our  thoughts  back  to 
more  prosaic  matters— spring  is  heralded  by  a  flood 
of  company  reports.  Most  of  them  come  from  the  New 
York  headquarters  of  mining  companies  and  tell  of 
operations,  successful  and  unsuccessful,  in  all  parts  of 
the  earth.  Natui-ally,  an  excellent  opportunity  is  given 
to  compare  the  merits  of  the  financial  information  fur- 
nished stockholders — usually  the  public — and  to  observe 
with  what  care  the  directors  and  company  officials 
choose  to  conceal  or  reveal  certain  operating  details. 

Interesting  contrasts  are  afforded  by  such  an  inspec- 
tion. Some  company  activities  are  reported  in  extenso; 
others  confine  themselves  to  such  meagerness  of  data 
that  they  are  practically  valueless.  Many  reports  are 
so  clearly  presented  that  a  person  unfamiliar  with  the 
complex  terms  frequently  used  in  accounting  can  readily 
grasp  the  significance  of  all  the  financial  statements ; 
others  are  so  beclouded  by  the  grouping  of  an  immense 
amount  of  related  financial  matter  that  the  accounting 
terms  employed  are  meaningless  without  other  interpre- 
tation. It  seems  as  if  a  fraction  of  the  mining  com- 
panies frankly  exposed  all  their  wash  on  the  line, 
whether  fine  linen,  or  tattered  rags;  others  prefer  not 
to  expose  their  laundry  to  the  inquisitive  public  gaze. 

From  among  the  many  annual  reports  which  we  have 
recently  examined,  a  few  strike  us  as  being  models  of 
excellence  in  the  presentation  of  mine  accounts ;  whereas 
many  are  a  waste  of  time  to  read. 

The  report  of  the  Bunker  Hill  &  Sullivan  Mining  & 
Concentrating   Co.   deserves   especial   commendation   as 


belonging  to  the  best  class.  Practically  every  question 
arising  in  the  mind  of  a  stockholder  covering  the  finan- 
cial and  physical  condition  of  the  Bunker  Hill  proper- 
ties is  answered  in  this  report,  and  operating  details 
are  given  with  such  minuteness  of  detail  that  they  are 
a  valuable  guide  not  only  to  the  cost  of  silver-lead  min- 
ing in  Idaho  but  to  the  economics  of  mining  in  general. 
Excellent  maps  of  the  surface  and  mine  workings  are 
included,  graphically  illustrating  the  advances  made 
during  the  year.  Costs,  be  they  exploratory,  stoping, 
pumping,  or  milling,  or  other  elements  of  expenditure, 
are  itemized  to  an  unusual  degree.  Balance  sheets  and 
income  statements  are  examples  of  financial  simplicity, 
without  sacrifice  of  clearness.  A  report  of  this  sort 
must  result  in  imposing  utmost  confidence  in  the  direc- 
tion of  the  enterprise. 

The  porphyry  copper  reports,  and  those  of  Miami  Cop- 
per, Tonopah  Belmont,  Calumet  &  Hecla,  and  Chile,  to 
mention  a  few,  are  excellently  presented  and  well  worth 
studying,  giving  a  fund  of  information  about  the  varied 
operations  of  these  organizations.  Frequently  the  gen- 
erosity with  which  a  company  dispenses  details  of  its 
technical  processes  is  not  the  attitude  carried  to  its 
finances;  at  least  the  stockholders  and  public  are  not 
taken  into  confidence  to  any  marked  extent.  The  Ana- 
conda Copper  Mining  Co.,  to  mention  an  example,  fur- 
nishes but  the  barest  financial  outline  of  its  manifold 
operations,  though  it  is  an  exponent  of  a  ready  exchange 
of  technical  information.  The  New  Jersey  Zinc  Co.,  in 
its  reports,  goes  many  steps  further  in  conservatism. 

What  policy  guides  certain  companies  in  withholding 
financial  information  to  stockholders?  Is  it  an  under- 
estimation of  the  comprehension  of  the  stockholders,  a 
fear  of  furnishing  competitors  with  valuable  data,  an 
innate  secrecy,  or  some  other  reason?  We  don't  know. 
No  doubt  the  policy  adopted  is  often  the  outcome  of 
continued  conservative  control.  It  is  our  impression 
that  the  tendency  is  distinctly  toward  greater  freedom 
in  financial  details,  and  that  mining  companies  are 
realizing  more  and  more  that  taking  the  stockholders 
into  their  confidence  can  only  breed  a  wholesome  sol- 
idarity between  them  and  directing  officials,  a  desirable 
asset  in  times  of  depression.  Perhaps  the  reports  of 
the  future  will  show  considerable  general  improvement. 
At  any  rate,  it  is  a  pleasure  to  find  here  and  there, 
among  the  many  reports  that  come  to  our  desk,  some 
that  are  as  different  from  their  fellows  as  the  English 
language  from  Egyptian  hieroglyphics.  Not  only  are 
they  appreciated  by  us,  but  by  the  stockholders,  for 
whose  enlightenment  they  are  intended. 


Electrical  Prospecting  in  Queensland 

ELECTRICAL  ORE-FINDERS"  have  been  used  in 
prospecting  by  some  operators  in  the  recently 
opened  silver-lead  district  at  Indooroopilly,  near  Bris- 
bane, according  to  our  correspondent  in  Queensland. 
Ordinary  methods  of  prospecting  failed  there,  it  seems, 
owing  to  the  absence  of  outcrops.  Much  interest  has 
been  shown  in  the  experiments,  if  so  they  may  be  termed. 
They  have,  however,  disappointingly  proved  unsuccess- 
ful. Shafts  sunk  below  the  depth  where  the  "diviners" 
had  predicted  ore  would  be  found  have  failed  to  reveal  it. 
Our  correspondent  does  not  describe  the  electrical  in- 
struments used  nor  the  mode  of  employing  them.  The 
news,  however,  is  of  interest  in  connection  with  the 
article,  by  Mr.  Schlumberger,  on  underground  electricaJ 
prospecting  that  we  have  recently  published. 
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Self-Education 

"Only  a  Correspondence  School  Engineer,"  applied 
as  you  applied  it,  in  one  of  your  recent  editorials,  has 
the  effect  of  doing  the  one  thing  which  you  probably 
have  no  desire  to  do — providing  Engineering  and  Min- 
ing Journal  is  read,  as  you  intend  that  it  shall  be, 
by  men  engaged  in  mining  and  metallurgy,  especially 
young  men.  It  discourages  many  who  have  not  had  the 
advantage  of  attending  a  technical  school,  but  who  have 
hopes  of  overcoming  the  disadvantage  by  applying  them- 
selves to  a  correspondence  school  course.  Many  a  man 
who  has  started  out  on  such  a  course  with  enthusiasm 
and  high  hopes  of  accomplishing  something  for  himself 
will  decide  that  if  the  attitude  assumed  by  the  mining 
world  is  that  which  you  have  expressed  there  is  no  use; 
and  then  and  there  he  will  lose  his  enthusiasm  and  do 
nothing  more,  and  the  man  he  might  have  been  shall 
never  be. 

There  can  be  no  question  that  in  choosing  a  doctor 
or  a  lawyer,  and  having  no  references,  one  would 
look  for  the  man  who  had  been  trained  in  the  best 
schools  and  not  one  from  a  correspondence  school.  How- 
ever, if  a  certain  man  had  a  wide  reputation,  the  choice 
would  be  based  upon  it,  and  no  inquiry  made  as  to  the 
source  of  his  knowledge.  In  fact,  except  in  the  case 
of  a  man  new  to  these  professions,  no  inquiry  is  made 
as  to  his  schooling.  Judgment  is  based  upon  his  reputa- 
tion for  accomplishment  and  upon  his  character.  Many 
poor  men  escape  from  first  class-schools  and  many  good 
men  come  from  poor  ones. 

A  man  who  is  graduated  from  a  mining  school 
realizes  two  things:  The  vast  amount  he  does  not 
know,  and  that  all  he  has  acquired  is  a  foundation  upon 
which  to  build.  His  most  important  accomplishment 
is  to  read  understandingly  matter  without  which  his 
education  would  be  beyond  his  reach.  His  ability, 
reputation,  and  success  must  be  built  upon  that  part  of 
his  foundation,  and  to  this  he  must  add  experience. 

Perhaps  some,  but  few  indeed,  can  be  expert  in  all 
branches  of  mining  and  metallurgy,  no  matter  what 
their  schooling  may  have  been.  When  we  come  to  a 
subject  in  which  we  are  not  expert,  and  in  which  we 
have  to  solve  problems,  there  are  but  two  things  to  do — 
employ  an  expert  in  that  particular  subject  or  read. 
Most  of  us  have  to  do  the  latter.  If  one  happens  to  have 
been  engaged  during  most  of  the  years  since  gradua- 
tion as  an  executive,  he  will,  most  certainly,  be  rusty 
on  many  subjects.  You  find  yourself  examiiiiug  a  mine 
and  working  out  the  geology.  It  has  to  Ijc  done,  you 
have  to  do  it,  and  you  have  had  little  to  do  with  geology 
for  many  years.  What  must  you  do?  You  must  use 
your  foundation  and  read  the  best  books  on  the  subject. 
Probably  those  of  Weed,  Emmf)ns,  Lindgren,  Spurr, 
and  others — and  you  apply  the  results  of  this  reading 
to  your  problem. 

The  following  month  you  (itid  yourself  confronted 
with  a  metallurgical  problem.  You  arc  not  an  fxpcrt 
metallurgist,  but  you  have  a  foundalion,  and  you  re- 
peat the  process  noted  above;  get  the  best  books  on  the 
Mubject,  read  them,  and  apply  what  you  gel  to  your 
problem. 


When  it  comes  to  stratigraphy,  most  of  us  realize 
that  no  matter  how  much  we  may  read,  it  is  probable 
that  we  will  make  serious  errors;  so  we  call  upon  a 
paleontologist  to  identify  our  fossils.  We  are  con- 
fronted by  the  necessity  of  making  a  mineralogical 
determination.  If  it  is  simple,  we  feel  certain  of  our- 
selves, but  for  anything  out  of  the  ordinary  we  have  to 
call  on  an  individual  who  devotes  his  time  to  crystallog- 
raphy and  petrography. 

You  must  recognize  that  the  courses  given  by  the  best 
of  the  correspondence  schools  are  complete  and 
thorough,  so  far  as  they  can  be  without  laboratories, 
and  are  especially  well  written.  It  would  be  well  for 
many  of  us  to  carry  correspondence  courses  in  subjects 
which  we  are  not  applying,  especially  in  mathematics 
and  allied  subjects. 

A  mine  manager  should  encourage  the  young,  un- 
educated man  in  his  employ  to  acquire  an  education 
and  to  read  and  to  observe.  The  correspondence  school 
offers  the  means  for  education ;  but  if  in  reading  the 
technical  press  young  engineers  find  discouragement, 
where,  above  all  other  places,  they  should  find  en- 
couragement, the  manager  will  find  himself  facing  a 
hopeless  task.  His  enthusiasm,  interest,  and  efforts  will 
cease. 

There  is  nothing  better  than  just  criticism,  and  a 
good  man  appreciates  it.  It  would  seem  that  the  able 
and  brilliant  editors  of  the  technical  press,  with  the 
opportunities  afforded  them  for  encouraging,  educating, 
and  putting  enthusiasm  into  the  young  men  of  the  min- 
ing industry,  could  be  less  critical  and  more  helpful; 
as  it  were,  surround  themselves,  as  do  many  great 
teachers,  with  a  following  of  loyal,  earnest  young  men, 
who  would  feel  free  to  go  to  them  with  any  subject 
concerning  their  profession.  E.  M.  Gleim. 

Terlingua,  Tex. 

The  Birth  of  a  Nugget 

Your  editorial  on  the  "Birth  of  a  Nugget,"  on  p.  506 
of  the  issue  of  March  19,  is  interesting,  as  indeed  is 
the  matter  of  the  origin  of  nuggets  in  general.  Ap- 
parently there  is  no  escape  from  the  conclusion  that 
they  are  battered  down  and  more  or  less  water-worn 
particles  from  veins,  freed  largely  from  the  matrix 
by  weathering  and  stream  action.  But  why  has  no  one 
found  in  a  vein  masses  that  with  any  amount  of  such 
treatment  would  yield  nuggets  lik<'  .Australia's  Welcome 
Stranger?  Is  it  because  these  except ional  pieces  occur 
only  in  the  upper  portions  of  veins  which  have  grown 
lean  as  they  increase  in  depth?  it  would  sometimes 
seem  so. 

It  will  be  recalled  that  about  twenty-five  years  ago 
Liversige,  of  Australia,  undertook  a  series  of  experi- 
ments with  a  view  of  testing  out  a  i)opular  notion  that 
the  nuggets  grew  in  the  gravel  by  .i  process  of  chemical 
accretion.  The  evidence  atlaiiied  was  to  the  contrary. 
Some  years  ago,  in  comiection  with  my  museum  work, 
I  started  to  collect  a  series  showing  the  various  stages 
by  which  a  mass  of  dendritic  gold  might  through  nat- 
ural agencies  be  reduced  to  nuggets.  The  necessary 
materials  proved  too  ex|)ensiv<!  for  a  national  institu- 
tion, and  I  was  obliged  to  givt>  it  up.  Nevertheless,  if 
any  of  your  readers  have  any  really  instructive  speci- 
mens in  this  line  thai  they  wish  Id  donati"  the  natiminl 
collections,  I  shall  be  glad  to  give  them  a  iilacc. 

Washington,  1).  t'.  (Ikokui:  I'.  Mekkim,. 

Head  ("u  rat  or  of  Ceology, 
Smithsonian  Inst  if  ution. 
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The  Development  of  the  Rod  Mill 

Cylindrical  Grinders  Using  Rods  Instead  of  Balls  Now  Receiving  Much 
Attention  in  This  Country — Wide  Application  for  Stage  Grinding  in 
Connection  With   Roughing  Table  Treatment  and  Flotation  Indicated 

By  Edward  H.  Robie 

Mitallurgical   Editor,   Engineering   aiirf   Miniufi   Journtil 
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LTHOUGH  not  a  new  type  of  machine,  the  rod 
or  roller  mill  for  grinding  ores  has  come  to  be 
seriously  considered  by  most  American  mining 
engineers  only  within  the  last  year  or  so.  At  present 
it  is  invading  the  field  which  the  ball  mill  has  so 
exclusively  occupied  in  this  country  for  the  last  ten 
years;  or  possibly  it  would  be  more  correct  to  say  a 
part  of  the  field,  for  the  rod  mill  is  neither  adapted 
to,  nor  do  its  proponents  advocate,  grinding  in  one 
machine  through  the  wide  range  of  sizes  which  the  ball 
mill  accomplishes  more  or  less  efficiently. 

If  the  rod  mill  has  been  on  the  market  for  several 
years  and  has  merit,  why  has  it  not  been  more  widely 
adopted?  There  are  several  reasons:  Until  recently 
it  was  generally  believed  that  a  slimed  pulp  was  neces- 
sary or  desirable  for  the  flotation  process;  in  fact,  no 
doubt  it  was,  with  the  more  limited  knowledge  of 
manipulation  and  reagents  possessed  by  flotation  oper- 
ators from  five  to  ten  years  ago.  The  ball  mill  (a 
cylindrical  or  conical  mill  using  large  steel  balls)  had 
grown  up  with  the  flotation  process  and  was  found 
well  adapted  to  the  preparation  of  a  pulp  whose  coarsest 
particles  passed  a  48-  or  65-mesh  Taylor  screen  (0.295 
or  0.208  mm.)  and  which  had  the  desired  proportion 
of  fine  slimes.  Then,  too,  the  ball  mill  has  another 
feature  which  made  it  popular.  Early  in  the  last  decade 
American  engineers  became  converts  to  the  idea  of 
simplification  of  ore-dressing  plants.  The  fewest  pos- 
sible machines  and  processes  was  the  great  desideratum. 
A  concentrator  the  flow  sheet  of  which  could  not  be 
comprehended  at  a  glance  was  not  a  la  mode.  The 
Jackling  concentrating  plants,  Utah  Copper,  Nevada 
Con.,  Ray  Con.,  Butte  &  Superior,  Chino — particularly 
Chino — were  ridiculed  as  being  examples  of  how  not 
to  do  things.  In  this  wave  of  simplification — or  shall 
T  say  simplicity? — the  ball  mill  fitted  perfectly.  Feed  as 
large  as  three  inches  for  8-ft.  mills  was  not  only  sug- 
gested as  a  possibility  but  recommended  for  regular 
practice,  with  the  classifier  overfiow  going  to  flotation. 
Into  this  scheme,  the  rod  mill  did  not  fit  at  all.  It 
was  tried  in  a  few  instances,  but,  as  a  competitor  of 
the  ball  mill,  was  considered  to  have  been  introduced 
too  late.  It  would  have  been  a  fine  machine,  said 
millmen,  to  grind  a  Chile-mill  product  for  tables  and 
vanners.  Another  reason  for  lack  of  early  excitement 
about  rod  mills  was  the  generally  accepted  opinion  that 
the  type  of  machine  first  introduced  was  mechanically 
weak.  Also,  the  fact  that  the  company  manufacturing 
them  was  not  financially  as  strong  as  its  ball-mill  com- 
petitors, and  thus  was  not  able  to  push  them  properly, 
must  be  taken  into  account. 

With  the  further  development  of  flotation  and  an 
appreciation  that  the  ball  mill  might  not  be  an  efficient 
crusher  on  3-in.  feed,  conditions  became  more  agreeable 
for  such  a  machine  as  the  rod  mill.  In  giving  more 
attention  to  this  mill,  metallurgists  have  had  in  mind 
a  machine  to  fit  into  a  flow  sheet  somewhat  as  follows: 
Crushing   to   approximately   one   inch   with    gyratories. 


rolls  or  disk  crushers ;  grinding  to  8  or  10  mesh,  fol- 
lowed by  tabling;  and  regrinding  table  sand  tailings 
to  the  necessary  size  for  flotation.  To  such  a  flow 
sheet,  particularly  for  ores  giving  a  low  ratio  of  con- 
centration, the  rod  mill  has  its  application,  and  the 
design  of  a  suitable  machine  has  been  receiving  no 
little  attention. 

For  the  benefit  of  those  who  have  no  clear  idea  as 
to  what  a  rod  mill  may  be,  it  may  be  described  as 
similar  to  a  tube  mill  but  with  rods  of  approximately 
the  same  length  as  the  mill,  instead  of  balls  or  pebbles 
for  the  crushing  medium.  Line  contact  rather  than 
point  contact,  therefore,  results,  thereby  increasing  the 
effective  grinding  area  per  unit  of  steel  and  also  reduc- 
ing the  tendency  to  crush  a  part  of  the  ore  to  a  very 
fine  state  of  division.  This  may  readily  be  visualized. 
Suppose  two  steel  balls  are  considered;  if  brought  in 
contact  they  meet  at  a  point,  and  any  ore  particle  which 
happens  to  be  at  this  point  is  crushed  or  ground 
exceedingly  fine,  the  actual  fineness  depending  upon  the 
force  of  impact  and  movement  of  the  balls,  and  the 
resistance  of  the  ore  particle.  As  we  go  away  from 
this  point  the  spherical  surfaces  become  farther  apart 
and  the  crushing  or  grinding  action  will  result  in 
proportionately  coarser  particles,  until  we  get  so  far 
away  that  such  action  will  not  take  place,  but  the 
particles  will  merely  be  shoved  aside. 

With  rods  instead  of  balls,  the  action  will  be  similar, 
except  that  maximum  crushing  and  grinding  will  take 
place  along  a  line  instead  of  at  a  point.  Other  condi- 
tions being  the  same,  the  maximum  impact  will  never 
be  as  great  as  in  the  case  of  balls,  for  the  impact 
and  weight,  though  greater,  are  distributed  over  many 
points  instead  of  centering  at  one  point.  Furthermore, 
there  will  not  be  the  tendency  to  crush  exceedingly 
fine,  for,  if  we  consider  the  rod  to  be  rigid,  the  entire 
crushing  action  along  any  longitudinal  line  is  concen- 
trated on  the  two  coarsest  particles  which  support 
the  rod,  thus  allowing  the  finer  particles  between  a 
free  clearance.  In  practice,  of  course,  the  rods  are 
elastic  and  not  strictly  parallel,  but  the  maximum  grind- 
ing action  is  always  exerted  on  the  coarsest  particles. 
We  would  expect,  therefore,  a  narrower  range  of  sizes 
in  the  product,  and  this  is  actually  what  is  produced. 
The  I'od  mill,  then,  is  adapted  to  stage  grinding,  and 
if  it  is  desired  to  grind  a  coarse  feed  to  flotation  fine- 
ness, multiple  units  must  be  installed  or  ball  mills 
employed.  On  ores  which  will  yield  a  good  recovery  by 
jig  or  roughing  table  treatment,  the  rod  mill  promises 
to  be  an  excel'ent  machine  to  use,  particularly  if  any 
tailings  sufficiently  low  in  value  to  discard  can  be 
obtained,  for  unnecessarily  fine  grinding  of  barren 
rock  is  thereby  obviated. 

Because  of  the  limited  application  which  rod  mills 
up  to  this  time  have  received,  not  a  great  deal  of 
operating  data  is  obtainable.  Some  types  have  yet  to 
wear  out  their  first  set  of  liners  and  others  have  hardly 
passed  the  experimental  stage.    This  article  wi"l.  there- 
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fore,  be  confined  largely  to  a  brief  description  of  the 
various  rod  mills  now  on  the  market,  their  principal 
featui-es,  where  they  have  been  installed,  and  the  kind 
of  work  which  they  are  doing.  The  information  given 
has  in  part  necessarily  been  furnished  by  those  inter- 
ested in  the  type  of  mill  under  discussion,  but  I  believe 
none  is  misleading.  In  fact,  without  the  assistance  of 
E.  C.  Johnson,  F.  E.  Marcy,  O.  H.  Johnson,  C.  G. 
Willard,  David  Cole,  J.  E.  Knapp,  and  R.  C.  Greenfield 
an  article  of  this  scope  would  not  have  been  possible. 
E.  C.  Johnson's  "Marathon  Mill"  the  Pioneer 
The  idea  of  using  a  rod  or  a  few  bars  extending 
from  end  to  end  on  a  drum-type  mill  is  old — something 
over  fifty  years.  The  original  patentee  of  a  practical 
machine  of  this  type  I  believe  was  a  German  by  the 
name  of  Zarinko.  Ernest  C.  John.son,  who  developed 
the  Marathon  mill,  patented  certain  details  on  Feb.  6, 
1912,  and  the  credit  for  securing  practical  results  with 
the  rod  mill  is  due  to  him. 

The   Marathon   mill   has   been   on   the   market   about 


THE  MARATHO.V  MILL — ORIGINAL  DESIGN 

eight  years.  The  Phelps  Dodge  Corporation  ran  exten- 
sive tests  on  these  machines  in  1914  and  1915,  which 
proved  their  worth  as  granulators  with  a  low  power 
consumption.  They  were  installed  in  several  of  the 
Phelps  Dodge  concentrators,  notably  at  Morenci,  Tyrone, 
and  Globe,  and  also  in  the  southeastern  Missouri  lead 
district,  and  elsewhere.  An  excellent  description  of 
the  mill  and  the  early  experiments  with  it  at  Morenci 
is  given  in  the  paper  liy  F.  C.  Blickensderfer  in  Vol. 
LV  of  the  Tranx.  A.  I.  M.  E..  p.  678  et  seq.  In  1917, 
A.  E.  Walt  prepared  a  paper  {Trans.  A.  I.  M.  E.,  Vol. 
LVn,  p.  357  ft  Hf-q.)  describing  the  use  of  the 
Marathon  mill  on  Missouri  h'ad  ores.  These  papei-s 
describe  the  general  features  and  work  of  the  mill  com- 
pletely, and  repetition  is  not  dcMirable  here. 

The  twf)  illustrations  show  the  original  design  ol' 
mill,  as  well  as  a  later  type  in  which  the  weight  <ii 
the  mill  is  rarried  on  trunnion  benrings  instead  of  m; 
rollers.  The  mechanically  unsatisfiictory  features  <■; 
the  original  have  been  gradually  elitnirialLd  in  the  latii 
types,  and  thi^  mills  which  have  been  in  use  at  Moi'imici 
and  CtUthe  in  the  last  Iwo  or  three  years  have  opcratifl 
as  smoothly  as  one  could  wish.  Three  distinctive  types 
are  now  made,  the  full  roller  wheel,  with  the  grinding 

cylinder  rotating  on  four  roller  wheels;  the  full  trun 


THE   NEW  TRUNNION-SUPPORTED  TYPE   OF 
ilARATHOX    MILL 

nion  type,  as  shown  in  the  illustration;  and  the  half- 
trunnion  half -roller-wheel  type,  in  which  the  feed  end 
is  supported  by  a  trunnion  bearing,  and  the  discharge 
end  on  rollers. 

Marcy  Roller  Mill  Designed  To  Use  Larger  Rods 
AND  To  Allow  Easy  Access  to  Interior 

In  March,  1916,  F.  E.  Marcy  began  experiments  on 
a  rod  mill  of  somewhat  different  design.  He  called 
this  a  roller  mill,  because  he  planned  to  use  3i-in.  rods 
instead  of  1-  to  IJ-in.  By  so  doing  he  expected  to 
secure  greatly  increased  capacity.  Other  features  were 
an  easily  opened  head  for  the  removal  of  worn  rods 
with  the  minimum  of  inconvenience,  and  a  large  dis- 
charge opening  which  would  give  a  low-line  discharge 
and  result  in  a  minimum  quantity  of  pulp  in  the  mill. 
The  lining  of  the  mill  was  also  to  be  slightly  tapered 
toward  the  discharge  end  to  retain  the  rods.  In 
January,  1917,  arrangements  were  made  with  the 
Anaconda  Copper  Mining  Co.  to  install  such  a  mill, 
approximately  5i  ft.  in  diameter  and  10 J  ft.  long,  and 
it  was  placed  in  Section  1  of  the  Anaconda  concen- 
trator, in  closed  circuit  with  a  Dorr  classifier,  where 
it  began  grinding  table  .middlings  some  time  in  June, 
1917. 

It  soon  developed  that  the  tapered  lining  was  a  mis- 
take, for  the  rods  would  not  stay  parallel  and  showed 
a  tendency  to  kink.  The  lining  was  then  made  per- 
fectly cylindrical  and  the  entire  shell  tilted  back  about 
i  in.  to  the  foot,  the  discharge  end  being  the  higher. 
This  change  was  satisfactory,  and  in  the  ensuing  tests 
it  was  proved  that  the  roller  mill  ground  a  greater 
tonnage  with  less  power  than  the  ball  mills  regularly 
installed,  and  that,  moreover,  the  product  was  so  nnich 
frciT  from       'JOO  niosh  iiinli'ria!  that  the  flotation  recov- 
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ery  was  higher.  (The  chief  flotation  loss  was  in  the 
finest  slimes.)  It  was  also  proved  that  a  mild  steel 
was  unsatisfactory  for  rods  and  that  a  high-carbon 
steel,  as  used  for  railroad  rails,  was  preferable.  A 
carbon  content  as  high  as  1  per  cent  was  suggested 
by  Mr.  Marcy. 

In  1918,  the  Phelps  Dodge  Corporation  decided  to 
remodel  all  of  its  concentrating  plants,  Old  Dominion, 
Morenci,  Tyrone,  and  Nacozari,  and  build  a  new  plant 
on  the  sidehill  south  of  Warren,  Ariz,  in  the  Bisbee 
district.  As  a  result  of  the  Anaconda  tests  and  the 
excellent  results  which  had  been  obtained  with  the 
Marathon  mill,  it  was  decided  to  e.xperiment  with  a 
6  X  12  Marcy  roller  mill  at  Nacozari.  This  mill  was 
somewhat  larger  than  the  one  used  at  Anaconda,  and 
a  tapered  flange  or  diaphragm  was  bolted  on  to  the 
discharge  end,  which  tended  to  force  the  rods  forward 
and  keep  them  in  the  mill  without  the  necessity  of 
tapering  the  lining  or  tilting  the  entire  shell.  In  addi- 
tion to  this,  a  circular  door,  mounted  on  co'.umns  and 
entirely  separate  from  the  mill,  was  designed  to  fit 
loosely  into  the  large  discharge  opening,  leaving  an 
annular  space  through  which  the  ground  pulp  could 
discharge.  This  door  prevented  all  possibility  of  the 
rods  coming  out,  eliminated  splashing,  and  yet  left 
it  possible  to  observe  the  action  of  the  mill  at  any  time 


done  in  single-pass  wet  crushing  of  crude  (ire  prepara- 
tory to  roughing  table  treatment: 

SCREEN  TESTS  (TYLER  STANDARD) 


■ 

Cumulative 

Cumulative 

Me?h 

Per  Cent 

Per  Cent 

Percent 

Per  Cent 

+  liin. 
1     in. 
Un. 

3.32 
13.50 
31.02 

2  28 

3.32 
16.82 
47.84 
50.12 

4 

5.90 

56.02 

b 

8.40 

64.42 

0.76 

0.76 

8 

4.90 

69.32 

1.36 

2.12 

10 

4.64 

73.96 

4.45 

6.58 

14 

3.64 

77.60 

5  92 

12  50 

20 

3  44 

81.04 

8.44 

20.94 

28 

2  50 

83  54 

9  24 

30.18 

35 

2.30 

85.84 

9.68 

39.86 

48 

2.36 

88.20 

9.38 

65 

1.76 

89.96 

7.60 

56  84 

100 

1.40 

91.36 

6  80 

63  64 

150 

1.16 

92.52 

4,72 

68  35 

200 

1.12 

93.64 

4  24 

72  60 

—200 

6.36 

100.00 

27.40 

100  00 

OPERATING  D.\TA 

6  X  i2-FT.  NL\RCY  ROLLER  MILL 

dpe 

668.24 

Total  kw.-h 

2.745.6 

Kw.-hr.  per 
Kw.-hr.  per 

tonf 
ton— 

eed 

4.11 

-48-mesh  mater 

iai  produced 

10.65 

Horsepower 

When  operating  on  a  finer  feed  and  grinding  to  the 
same  fineness,  the  tonnage  was  increased  considerably, 
a  month's  average  showing  a  daily  tonnage  of  1,027. 
At  this  time,   0.25  per  cent  was  on  a   2-in.   diameter 
screen;  1.10  on  11;  4.28  on  1;  3.92  on  i;  and  24  per 
cent  on  4  mesh.    The  cumulative  percentage  on  4  mesh 
was     therefore     33.55     when 
1,027  tons  was  ground,  com- 
pared   with    56.02    when    668 
tons  was  ground  per  24  hours. 
The   results   obtained   with 
the  Nacozari  test  mill,  which 
began  operating  in  June,  1919, 
led  the  Phelps  Dodge  Corpo- 
ration to  install  these  mills  at 
that    plant    for    all    grinding 
operations.      They   were    also 
chosen   for   the   new   Warren 
concentrator,    and   have   been 
installed  at  Tyrone,  forty-two 
mills  altogether  having  been 
purchased. 

The  work  at  Nacozari  is 
done  in  two  stages.  The  pri- 
mary Marcy  roller  mills,  as 
already  indicated,  grind  crude 
ore  in  one  pass  approximately 
from  14  in.  to  8  mesh  for 
roughing  tables,  the  sand  tail- 
ings and  middlings  from 
which  are  dewatered  and  re- 
ground  in  secondary  roller 
mills  in  closed  circuit  with 
while  running,  and  to  remove  worn  rods  or  add  new  Dorr  classifiers,  the  finished  product  being  2  to  3  per 
ones  at  a  minute's  notice.  The  large  discharge  open-  cent  -|-48  mesh  for  flotation  feed.  I  believe  that  no 
ing  also  greatly  facilitated  relining  and  allowed  large  grinding  finer  than  all  through  60  mesh  has  yet  been 
liner    sections    to    be    used.      The    low   pulp    level    also     done  with  this  type  of  mill  on  a  commercial  scale,  but. 
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thereby  secured  is  a  feature  which  millmen  thoroughly 
understand  from  experience  with  ball  mills  having 
grate  or  center  discharge,  the  principles  involved  being 
identical. 

The  three  steps  in  the  development  of  this  type  of 
mill,  covering  the  various  methods  of  retaining  the 
rods,  are  covered  by  U.  S.  patents  1,239,286,  1,309,210, 
1,309,211,  and  1,309,212. 

The  Nacozari  ore  is  considered  an  exceptionally  hard 
one,  consisting  of  chalcopyrite  in  a  quartzite  gangue 


operating  in  closed  circuit  with  a  Dorr  classifier,  there 
would  seem  to  be  no  reason  why  a  pulp  could  not  be 
slimed  if  necessary;  possibly,  however,  not  so  econom- 
ically as  with  a  tube  mill. 

The  6  x  12-ft.  Marcy  roller  mills  are  heavy,  weigh- 
ing over  fifty  tons  each  without  the  eighteen-ton  rod 
load.  Each  mill  is  driven  by  a  150-hp.  slip-ring  or 
phase-wound  rotor  type  of  motor.  Indications  are  that 
with  a  medium  hard  ore,  or  ore  mixture,  such  as  the 
porphyry   and   granite   fed   at   Tyrone,   which  may   be 


The  following  data  will  indicate  the  character  of  work     slightly  more  difficult  to  grind  than  the  Inspiration  or 
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Miami  ores,  about  2  or  2i  kw.-hr.  will  be  required  per 
ton  of  — IJ-in.  ring  crusher  product,  ground  to  — 10 
mesh.  For  the  total  grinding  to  2  or  3  per  cent  +48 
mesh  from  the  same  crusher  product,  6  or  7  kw.-hr.  per 
ton  would  be  a  fair  approximation.  This  would  indi- 
cate that  slightly  less  power  is  required  for  rod  mills 
of  this  type  than  for  ball  mills,  although  without  com- 
plete comparative  data  any  statement  on  this  subject 
is  worth  little. 

The  installation  of  Marcy  roller  mills  recently  made 
by  the  Mexican  Corporation,  Ltd.,  under  the  direction 
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of  Hugh  Rose,  is  also  of  interest.  Six  6  x  12-ft.  mills 
are  expected  to  take  crusher  feed  of  — 1-in.  ring  and 
grind  in  closed  circuit  with  Dorr  bowl  classifiers  to  7.5 
per  cent  — 200  mesh. 

In  the  Missouri  lead  district  experiments  are  being 
made  with  the  use  of  tubes  along  with  rods  for  grind- 
ing. The  St.  Joseph  Lead  Co.  recently  went  back  to 
ball  mills  after  using  combined  rods  and  tubes.  I 
understand  that  the  broken  tubes  are  not  removed, 
which  would  .seemingly  result  in  a  considerable  decrease 
in  capacity.  Small  or  bent  rods  or  tubes  probably  are 
not  eflicient  grinders,  and  if  broken  are  a  positive 
detriment.  High-carbon  rods  which  will  break  rather 
than  wind  up  are  no  douljl.  advisaV/e,  but  they  .should 
be  removed  before  they  become  so  small  that  they  will 
do  either,  unless  fhe  mill  is  so  operated  that  they  are 
discharged  as  soon  as  they  break,  which  is  often  the 
case. 

Aluh-Cualmkrs  Uhks  Lakgi-;   lions   With   Cknti:!; 

Dl.SCHARGE    IN    A    TRUNNION-SlllM'OKTin)    MiM, 

When  the  early  experimentH  had  indicated  an  attrac- 
tive future  for  the  rod  mill,  several  rti.inufactiirerH 
entered  the  fieltl.  Experiments  by  the  Allis-Chalmers 
company  proved  the  HdvlHahilily  of  using  large  (.'{  to  4 
In.)  rather  than  small  H  to  2  in.)  rods,  for  two  prin- 
cipal reasons:  First,  the  capacity  was  greatly  Increased, 
and,  seconfl,  the  larire  rods  wonlil  break  the  small  rods 
before  they  would  bemi  and  kink,  ami  the  broken  pieces 
would    discharge    nuiomalically    through    the    Irunnlon 


with  the  pulp.  This  eliminated  all  necessity  of  remov- 
ing the  head  to  take  out  worn  and  deformed  rods,  and 
allowed  the  use  of  trunnion-supported  mills. 

Following  are  some  of  the  features  of  the  Allis- 
Chalmers  rod  mill  now  on  the  market:  The  shell  is 
of  l-in.  steel  plate  with  riveted  butt  straps  and  cast- 
steel  flanges.  No  manhole  is  provided,  as  the  discharge 
spout  is  sufliciently  large  on  all  sizes  of  mills  to  admit 
a  man  if  it  is  necessary  to  replace  a  liner  bolt  or 
make  other  interior  repairs.  Heavy  sole  plates  are 
placed  under  the  main  bearings  on  both  the  feed  and 
discharge  end.  The  sole  plate 
on  the  gear  end  is  bolted  to 
the  sole  plate  under  the  pin- 
ion-shaft bearings,  thus  tying 
together  the  entire  drive  to 
the  mill.  The  liners  are  of  the 
ship-lap  type,  either  chrome 
or  manganese  steel,  held  in 
place  with  i-in.  bolts.  If  it 
is  desired  to  remove  the  head 
of  the  mill  for  relining,  sup- 
porting rollers  are  provided 
on  which  the  mill  may  be 
turned  when  not  supported  at 
the  trunnion.  These  may  be 
backed  away  when  not  re- 
quired. 

The  4  X  10-ft.  Allis-Chal- 
mers i-od  mill  shown  in  the 
illustration  is  one  of  two 
which  have  been  in  use  by  the 
Desloge  Consolidated  Lead 
Co.  for  over  a  year.  These 
mills  are  each  grinding  in  one 
pass  about  450  dry  tons  per 
24  hours,  45  per  cent  mois- 
ture, using  a  13,000-lb.  rod 
charge  and  consuming  appro.ximately  40  hp.  With- 
out a  complete  knowledge  of  the  (.'haracteristics  of  the 
ore,  data  regarding  operation  mean  little,  however. 
The  following  screen  tests  will  aid  in  obtaining  some 
idea  of  the  work  these  mills  are  doing: 

SCREEN  TESTS  OF  FEED  A N 1)  r RODUCT 


Mesh 

Cumulative 

Cumulative 
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Per  Cfnt 

I'or  Cent 

IVr  Cent 

Per  Cent 
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4   85 

4  85 
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16  30 

21.15 

6 
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0.26 

8 
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2  61 

2.87 

14 

?(,    30 

81    19 

27  60 

30.47 

20 

11    20 

92  39 

18  31 

48.78 

28 

i   88 

96  27 

12    16 

60.94 

35 

1   1)2 

97    89 

8   85 

69  79 

48 

0   64 

98   53 

S    13 

75.12 

(.5 

fl    U 

9«  87 

4    26 

79.38 

100 

0   24 

9'!     1  1 

t   84 

83.22 

150 

0   (1(1 

"'1    17 

1    87 

SS.09 

200 

II    17 

'I'l    M 

4    1  1 

89.20 

200 

0   6(> 

1110  1)11 

10   80 

100  00 

These  tests  siipplcnieiit  those  previously  given  in 
showing  the  granular  character  of  ,i  rod-mill  i)roduct. 

Six  5  X  10-ft.  Allis-Clinlmeis  md  mills  arc  now  be- 
ing built  for  the  llomeslake  .Mininc-  Co.  These  are 
designed  (o  work  in  c!ose<l  circuit  with  Dorr  classifiers 
and  are  estimated  to  have  a  capacilx  n\'  approximately 
200  tons  per  mill,  grinding   from    :    in.  to  CO  mesli. 

For  feed  crushed  to  1  in.,  on  wliich  the  rod  mill 
will  do  its  best  work,  an  initial  clKuge  of  50  per  cent 
4-in.  rods,  25  per  cent  .'l-in.,  and  25  per  cent  2}-in. 
rods  is  recommended  by  the  Allis  Chalmers  company. 
For  regririrling,  however,  .'t-in.  ro(l>  .ne  the  largest  size 
recommended.     Steel  consumption   lias  lieeii   found  to  be 
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approximately  the  same  as  the  liner  and  ball  consump- 
tion in  a  ball  mill  grinding  the  same  ore. 

A  4  X  10-ft.  mill  working  on  dry  ore  is  in  operation 
at  the  plant  of  the  D.  W.  Jones  Co.  in  Denver,  Col., 
crushing  a  fairly  hard  porphyry  from  all  —3  in.  to  22 
per  cent  ^40  mesh.  The  capacity  of  the  mill  is  about 
125  tons  per  24  hours ;  the  rod  charge,  8,000  lb. ;  and 
40  hp.  is  used.  Greater  capacity  could  be  secured  by 
increasing  the  weight  of  rods  in  the  mill.  In  this  mill, 
the  discharge  end  is  carried  on  roller  bearings  and  a 
grate  discharge  is  used.     The  mill  operates  at  26  r.p.m. 

Cole-Bergman  Mill  Features  Ball  Bearings 

Another  type  of  rod  mill  which  has  sprung  into 
prominence  in  the  last  year  is  the  Cole-Bergman  mill. 
This  was  first  tried  out  in  the  New  Cornelia  test  plant 
at  Ajo,  Ariz.,  during  1919,  and  proved  about  28  per 
cent  more  economical  in  power  than  a  ball  mill  and  also 
indicated  about  the  same  saving  in  costs.  Unfor- 
tunately, the  tests  were  concluded  before  a  set  of  linings 
had  been  worn  out.  The  mill  was  5  x  10  ft.  inside 
dimensions  and  operated  at  19  r.p.m.  About  90  hp. 
was  required,  the  rod  charge  being  16  tons  of  2-in. 
and  smaller  rods,  and  the  mill  ground  about  250  tons 
per  24  hours  of  "very  hard"  ore  from  — 1  in.  to  • — 48 
mesh.  Mr.  Cole  tells  me  that  a  great  deal  of  experi- 
mental work  was  done  in  varying  the  point  of  discharge 
from  the  periphery  to  the  center,  and  that  several  dis- 
charge heads  were  constructed  for  demonstration  pur- 
poses. Central  discharge  was  found  to  be  the  best  for 
wet  work,  inasmuch  as  this  assured  a  proper  amount  of 
mortar-like  pulp  throughout  the  mill  to  coat  the  rods. 


ONE     OF     THE     FOUR     BEARINGS 
WHICH  CARRT  81  PER  CENT  OF 
THE  W"EIGHT   OF   THE   COLE- 
BERGMAN    HILL 


THE    -,   X    lii-l-T.   CiiLE-BERGMAN   ROLLER   ROD  MILL 


With  a  full  charge  of 
rods  of  various  sizes 
in  a  mill,  and  a  prop- 
er dilution,  there  is 
probably  little  likeli- 
hood of  rods  cas- 
cading and  uselessly 
splashing  in  a  deep 
bath  of  pulp.  The 
Cole-Bergman  mill  is 
a  trunnion-discharge 
mill,  although  the 
discharge  end  is  car- 
ried on  roller  bear- 
ings. These  bear- 
ings carry  85  per 
cent  of  the  i-evolv- 
ing  load  of  the  mill 
and  are  equipped 
with  "SKF"  ball 
bearings,  which  the 
makers  of  the  mill 
claim  should  save  16  per  cent  of  the  power  required  with 
other  mountings.  A  part  of  one  of  these  supports  is 
shown  in  the  illustration.  The  outer  race  of  the  main 
bearing  is  more  than  12  in.  in  diameter,  and  the  li-in. 
balls  are  in  double  rows.  The  balls  in  the  smaller  bear- 
ing are  1  in.  in  diameter.  The  spherical  trunnion  bear- 
ing is  10  in.  long.  The  revolving  part  of  the  mill  weighs 
41,000  lb.  and  the  normal  rod  load  for  the  mill  is  32,000 
lb.  Each  of  the  four  ball  bearings  carries  about  eight 
tons.  These  figures  all  apply  to  the  standard  5  x  10-ft. 
mill. 

Eleven  Co!e-Bergman  mills  have  so  far  been  built, 
the  installations  including  the  concentrator  of  the  Iron 
Cap  Copper  Co.,  at  Copper  Hill,  Ariz.,  and  the  Santiago 
concentrator  of  the  American  Smelters  Securities  Co. 
at  Santa  Barbara,  Chihuahua,  Mexico. 

The  Iron  Cap  concentrator  went  into  operation  last 
June  with  rod  mills  as  part  of  the  original  equipment. 
While  building  the  plant,  the  Iron  Cap  ore  was  treated 
in  one  section  of  the  Inspiration  concentrator,  which 
was  rented  and  segregated  for  that  purpose.  A  good 
opportunity  was,  therefore,  given  for  comparing  the 
work  of  the  8  x  6i^-ft.  Marcy  ball  mill,  which  is  the 
standard  grinding  unit  at  Inspiration,  with  the  5  x 
10-ft.  Cole-Bergman  rod  mill,  which  afterward  operated 
on  the  same  ore  in  the  new  plant.  The  Inspiration  com- 
pany handled  the  Iron  Cap  ore  for  about  six  months. 
In  that  time  it  was  shown  that  the  power  required  to 
crush  and  grind  the  ore  from  run-of-mine  size  to  — 48 
mesh  was  14.96  kw.-hr.  per  ton,  allowing  the  same 
power  for  preparatory  crushing  that  is  used  for  Inspira- 
tion ore;  namely,  0.46  kw.-hr.  per  ton  for  crushing  to  2 
in.  The  power  input  to  the  Marcy  mill  motors  in  the 
Iron  Cap  section  was  14.5  kw.-hr.  per  ton.  It  also 
developed  that  only  600  tons  of  Iron  Cap  ore  could  be 
handled  in  a  section  which  formerly  handled  1,000  tons 
of  Inspiration  ore,  thus  establishing  a  comparative 
friability  factor  for  the  two  ores. 

Grinding  this  same  Iron  Cap  ore  in  the  rod  mills 
of  the  new  concentrator,  the  coarse  crushing  and  con- 
veying from  run-of-mine  size  to  H  in.  requires  0.638 
kw.-hr.  per  ton,  and  the  fine  grinding  from  U-in.  size 
to  all  —48  mesh  requires  9.0  kw.-hr.  per  ton,  making 
a  total  of  9.638.  This  compares  with  14.96  kw.-hr. 
per  ton  required  by  the  Inspiration  equipment,  showing 
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an  apparent  saving  of  35  per  cent,  due  to  the  use  of 
rods  and  ball  bearings,  and  also  possibly  to  the  fact 
that  less  of  the  ore  was  slimed,  although  I  have  not  the 
comparative  screen  tests  to  show  this.  The  fact  that 
stage  grinding  is  done  at  Copper  Hill,  whereas  one  mill 
takes  2-in.  ore  and  produces  a  finished  product  at 
Inspiration,  also  must  be  considered. 

The  Iron  Cap  flow  sheet  is  simple.  The  feed,  about 
325  tons  per  day,  is  supposed  to  pass  14  in.,  and  40 
per  cent  is  +3  in.  This  is  mixed  with  25  per  cent 
water,  in  a  5  x  10-ft.  rod  mill,  No.  1,  to  1  per  cent  +8 
mesh,  and  divided  among  four  roughing  tables.  Suffi- 
cient water  is  added  to  make  the  tables  work  properly. 
The  concentrates  amount  to  about  8  per  cent  of  the 
feed  and  contain  slightly  over  50  per  cent  of  the  total 
copper.  The  tailings  pass  to  a  Dorr  duplex.  Style  "D," 
classifier  in  closed  circuit  with  the  No.  2  5  x  10-ft.  rod 
mill.  A  little  more  water  has  to  be  added  to  give  the 
correct  ratio  for  the  classifier  overflow,  which  goes 
direct  to  Inspiration  type  flotation  machines.  The 
flotation  tailings  are  deslimed  with  drag  belts,  the  sands 
are  retabled  for  precautionary  reasons,  and  the  slimes 
and  sand  table  tailings  go  to  waste.  The  copper  recov- 
ery is  over  95  per  cent.  No  thickening  is  done  between 
the  various  .stages.  This  brief  summary  of  operations 
is  given  to  indicate  how  well  the  rod  mill  fits  into  a 
flow  sheet  of  this  type. 

The  rods  used  in  the  primary  mill  are  what  are 
known  as  "3-in.  rounds,"  manufactured  by  the  Colorado 
Fuel  &  Iron  Co.,  and  cost,  at  least  until  recently,  about 
4ic.,  f.o.b.  Globe,  Ariz.  These  are  removed  after  being 
reduced  to  approximately  2-in.  size.  Thus,  the  primary 
mill  contain.H  iiothing  but  relatively  large  rods,  well 
suited  to  breaking  the  hard  quartzite  in  the  ore.  The 
rods  taken  from  the  primary  mill  are  used  in  the 
secondary  mill,  where  they  are  retained  until  worn  to 
about  I  in.  They  are  taken  out  when  of  this  size 
because  it  is  economical  to  do  so.  There  has  never 
been  difRculty  with  crooked  rods,  winding  up  of  rods. 
or  broken  rods.  No  regular  interval  for  taking  out 
worn  rods  is  obncrved.  On  change  day.'t  or  at  intervals  of 
about  one  week,  the  condition  of  the  rorl  load  is  ol)S('rved 
through  the  dischnrgf  opening  and  the  small  rods  an? 
removed.  Kach  mill  .'iverages  about  l.IJO  It),  of  rods 
per  ton  of  ore.    It  is  <til!  too  early  to  give  definite  data 


as  to  wear  of  linings.  These  liner  plates  are  of  cast 
steel,  made  in  El  Paso.  So  far,  a  smooth  liner  has  been 
used,  but  it  is  likely  that  a  waved  type  would  give  bet- 
ter results. 

The  Forrester-Hendy  Mill  Carries  Rods   in 
Individual  Compartments 

Another  totally  different  type  of  rod  mill  has  not  yet 
been  put  on  the  market,  but  is  now  undergoing  large- 
scale  tests.  This,  called  the  Forrester-Hendy  rod  mill, 
after  the  patentee  and  maker,  is  to  be  made  by  the 
Joshua  Hendy  Iron  Works,  and  some  idea  of  its  design 
may  be  had  from  the  illustration.  The  mill  is  divicled 
into  six  cylindrical  compartments,  each  containing  a  sep- 
arate charge  of  rods.  The  axis  of  rotation  is  not  within 
the  space  inclosing  the  rods,  and  the  grinding  action 
will,  therefore,  not  be  the  same  as  in  the  mills  already 
discussed.  The  mill  is  also  much  shorter  than  other 
rod  mills,  5  ft.  diameter  x  4  ft.  long.  The  mill  of  this 
size  has  a  3-ft.  discharge  opening  and  is  designed  to 
operate  at  28  r.p.m.  Great  claims  for  power  economy 
are  made,  it  being  asserted  that  the  power  required 
is  only  about  one-quarter  of  that  consumed  by  any 
other  type  of  ball  or  rod  mill  of  the  same  capacity. 
This  is,  of  course,  because  the  mill  is  balanced,  there 
being  three  compartments  filled  with  rods,  aiding  rota- 
tion on  the  descending  side  while  work  is  being  done 
on  the  others.  The  power  curve  characteristic  is  also 
doubtless  more  smooth  than  in  the  case  of  rod  mills  of 
other  types,  for  which  it  is  a  jagged  line,  caused  by  the 
rods  being  elevated  near  the  top  of  the  mill  and  falling 
to  the  bottom.  The  starting  loniuc  in  a  balanced  mill 
of  this  kind  would  certainly  l)c  nnuli  loss  than  for  the 
ordinary  iiall  or  rod  mill,  in  which  the  entire  charge 
must  be  lifted  as  so  much  dead  weight,  a  fact  which 
requires  attention  in  designing  the  motor  drive.  More 
data  should  be  obtainable  later  Iti  tho  year  regarding 
the  performance  of  this  mill. 

The  Fifxd  of  the  Rod  Mill 
Summing  up,  then,  it  is  seen  that  rod  or  roller  mills 
are  being  jictively  developed  by  sevnal  comi).'inios  and 
have  every  possibility  of  being  successful  competitors 
of  ball  and  lul)e  mills  in  certain  lii-lils  of  work.  They 
are  adapted  only  to  grinding  through  a  comparatively 
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narrow  size  range  in  individual  mills,  and  work  done  up 
to  this  time  indicates  that  they  cannot  take  feed  as 
large  as  is  often  given  to  a  ball  mill,  nor  is  it  yet 
proved  that  they  are  superior  or  equal  to  tube  mills 
where  material  finer  than  100  mesh  is  desired.  Theo- 
retically, however,  there  is  no  reason  why  they  should 
not  be  efficient  grinders  for  the  finest  sizes.  They  do 
not  seem  as  adaptable  to  small  as  to  large  units,  for  a 
small  mill  could  not  carry  sufficient  weight  of  rods  to 
break  up  large  or  tough  ore  particles,  for  the  rods  act 
along  a  line  contact.  They  have  been  successfully  used 
for  dry  crushing,  although  this  is  not  generally  desired. 
There  would  seem  to  be  no  reason  why  rods  could  not 
be  substituted  for  balls  in  mills  of  the  Krupp  type 
which  discharge  through  perforated  plates  forming  the 
cylindrical  surface  of  the  mills.  I  have  never  heard  of 
their  use  in  this  way,  however;  removal  of  the  worn 
rods  would  be  an  inconvenience. 

In  rod  mills,  a  waved  type  of  liner  is  probably 
superior  to  a  smooth  surface.  The  indications  are  that 
liner  consumption  will  be  possibly  one-half  pound  per 
ton  less  than  for  ball  mills.  Also,  the  forms  are  simpler 
and  can  be  made  more  cheaply.  There  are  no  grates 
or  manholes  to  provide  for.  The  consumption  of  steel 
rods  appears  to  be  slightly  less  in  the  rod  mill  than 
of  balls  in  the  ball  mill.  In  this  connection,  it  is 
important  to  remember  that  steel  in  the  form  of  rods 
or  rounds  is  a  standard  article,  cheaply  made,  and 
obtainable  from  many  rolling-mill  plants.  Competition 
is  active,  and  thei-e  are  no  trade  name  handicaps. 
Statistics  covering  several  years  indicate  that  balls  sell 
for  about  double  as  much  as  rods.  Freight,  however, 
will  be  perhaps  half  of  the  delivered  cost  and  is  about 
the  same  for  rods  as  for  balls.  Power  consumption 
would  seem  to  be  somewhat  less  as  a  general  rule  for 
rod  than  for  ball  mills  of  equal  capacity,  the  exact 
figures  depending  upon  the  grinding  problem  and  the 
type  of  mill  selected. 

Indications  are  that  flotation  concentrates  are  more 
easily  filtered  when  the  ore  has  been  ground  in  rod 
mills  than  when  balls  have  been  used  as  the  grinding 
medium.  If  this  be  true,  it  would  seem  to  be  a  log- 
ical result  of  the  lessened  amount  of  slime  produced 
in  rod-mill  grinding,  inasmuch  as  it  is  this  which  clogs 
the  canvas  and  results  in  a  thin  and  wet  filter  cake. 

Most  of  the  rod  mills  described  have  not  been  in  use 
long  enough  to  prove  the  e.xtent  of  their  applicability 
or  to  afford  fair  comparisons  with  ball  or  tube  mills. 
The  information  given  indicates  possibly  more  of  their 
advantages  than  disadvantages,  but  it  may  conserva- 
tively be  said  that  they  are  machines  of  considerable 
promise  for  certain  classes  of  work. 


Mineral  Production  Curves 

By  G.  M.  Schwartz 

Written  for  Engineering  and  Mining  Journal 

THE  CURVES  illustrated  indicate  the  trend  of  the 
production  of  eleven  important  mineral  products 
during  the  years  1910  to  1920  inclusive  and  have  been 
plotted  from  U.  S.  Geological  Survey  and  Engineering 
and  Mining  Journal  statistics.  They  suggest  that  al- 
ready there  is  a  return  to  normal,  and  that  for  some 
metals  the  production  is  now  below  normal.  The  great- 
est rise  in  production  occurred  in  minerals  entering  into 
munitions  of  war,  namely  copper,  zinc,  sulphur,  chro- 
mite,  manganese,  and  graphite. 


The  following  table  gives  the  production  units  u.sed 
in  plotting  the  curves: 

Mineral  Unit 

Iron  ore,  long  tons 1,000,000 

Bauxite,  long  tons 100,000 

Sulphur,  long  tons 10,000 

Coal,  short  tons 10.000,000 

Magnesite.  short  tons.  .  100,000 

Manganese,  short  tons.  100,000 

Chromite,  metric  tons.  ,  10,000 

Copper,  lb 100,000.000 

Lead,  lb 100.000.000 

Zinc,  lb 100.000,000 

Graphite,  lb 1,000,000 

A  few  details  of  individual  minerals  are  interesting. 
Iron  ore  and  coal,  which  rose  less  rapidly,  have  slumped 
less  than  the  other  products.  This  is  due  in  part  to  the 
large  normal  production  and  to  the  fact  that  labor 
enters  into  the  production  to  such  an  extent  that  a  large 
increase  was  difficult  during  the  war,  and  the  demand 
was  not  excessively  increased.  The  increase  in  steel 
was  partly  compensated  by  the  lack  of  demand  for  ordi- 
nary construction  work.  Thus  it  seems  that  steel,  ordi- 
narily taken  as  a  barometer  of  business,  is  not  as  sen- 
sitive as  copper,  for  instance.  It  is  noticeable  that  1914, 
a  year  of  dull  business,  shows  a  tendency  to  decreased 
production  of  all  important  minerals  except  lead. 

Minerals  not  normally  produced  in  large  quantities, 
i.e.,  chromite,  magnesite,  manganese,  dropped  back  with 


the  increase  in  imports  and  the  lessened  demand  at  the 
end  of  the  war.  Of  all  the  metals,  copper  shows  the 
greatest  increase  and  is  probably  now  experiencing  the 
greatest  depression. 

Copper,  lead,  iron  ore,  chromite,  manganese,  and  coal 
approached  normal  production  in  1919  and  1920.  Zinc 
is  the  only  metal  of  any  importance  that  has  failed  to 
return  to  pre-war  levels;  recent  reports  indicate  that 
it  has  about  reached  normal  in  the  last  few  months. 
If  the  normal  annual  increase  in  production  is  consid- 
ered, many  minerals  are  now  below  the  production  that 
might  be  expected.  This  is  accounted  for  by  the  slack- 
ened demand  due  to  the  ending  of  the  war  and  depressed 
business  conditions,  and  also  by  the  large  stocks  accumu- 
lated during  the  peak  production.  Even  the  large  uses 
in  war  materials  did  not  utilize  the  largely  increased 
production  of  1916  to  1918. 


904 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  22 


The  Engels  Copper  Mine  and  Mill,  California 

Low-Grade  Copper  Ores  Made  Profitable  by  Flotation — Ore  Deposit 
Of  Unusual  Type— Large  Orebodies  Mined  by  Shrinkage  Stoping — 
Improvements  in  Equipment  and  in  Organization  and  Management 

By  George  J.  Young 

\\'estein  Editor,  Engineering  and  Mining  Journal 


THE  ENGELS  COPPER  CO.  is  one  of  the  most 
important  and  well-directed  copper  producers  of 
California.  With  careful  management,  a  compara- 
tively low-grade  bornite  and  chalcopyrite  deposit  has 
been  made  of  economic  importance,  thanks  in  large 
measure  to  the  flotation  process  of  concentration. 

The  mines  are  in  Plumas  County,  and  have  the  ad- 
vantages of  railroad  connection  with  the  Western  Pa- 
cific at  Paxton  by  the  Indian  Valley  R.R.,  which  termi- 
nates at  Engels.  This  branch  railroad  is  twenty-two 
miles  long.     The  mining  property  is  in  a  less  accentu- 


<;e.verat,  view  ok  ltpkh  l-ami-  at  engkus  mine 

ated  portion  of  the  Sierras,  on  the  western  slope,  at  an 
elevation  of  approximately  5,000  ft.  The  region  is 
heavily  timbered  and  is  on  the  whole  a  delightful  moun- 
tain country. 

The  early  operations  at  the  Engels  mine  were  of  a 
desultory  character.  The  property  has  been  known 
since  the  80's.  I  noted  in  the  issue  of  the  Enf/ineerinr/ 
and  MInino  Journal  of  Aug.  :50,  1902,  an  advertisement 
soliciting  the  sale  of  slock  by  the  company,  which  at 
that  time  was  organized  on  a  capitalization  of  $1,000,- 
000.  It  was  then  proposed  to  erect  a  smelter  to  treat 
the  oxidized  and  richer  sulphide  ores,  which  were  of 
wmparatively  high  grade.  In  1!)1'1,  a  smelter  was  con- 
Htructed,  but  it  was  never  operatotl,  and  until  late  in 
V.)^^  ores  were  shipped  to  flarfield,  Utah.  Late  in  1914, 
a  flotaiioD  mill  was  constructed.  Since  that  time,  owing 
to  (he  .success  of  the  dotation  process,  the  tonnages 
mined  steadily  increased,  and  in  1910  a  TSO-ton  (lota- 
lion  mill  was  installed.  In  the  same  year  rapitali/ation 
was  increased  from  $2.0C0.000  to  $r,,0()().000.  In  Sep- 
tember, 1919,  Robert  A.  Kinzie,  well  known  through  his 
Hurcessful  m«n»g<imnnt  of  the  Alaska-Trcadwell  group 
of  mines,  was  engaged  as  operating  engineer.  Mr. 
Kinzie  initiated  a  diamond-drilling  campaign  which  hud 
for  its  object iv(!M  the  delineation  of  the  orebodies  in 
depth,   width,    and   length.     The   results   of   this    work 


were  of  importance,  for  they  proved  up  sizable  reserves 
of  the  low-grade  ore  characteristic  of  the  deeper  devel- 
opment. The  next  important  work  was  the  rehabilita- 
tion of  the  operating  plant.  Of  the  two  mills,  the 
upper  and  older  mill  was  abandoned  and  the  milling 
operations  were  restricted  to  the  new  mill,  which  was 
completely  overhauled  and  its  capacity  increased.  Liv- 
ing quarters,  shops,  and  mechanical  plant  were  greatly 
improved,  and  operations  were  systematized  into  a 
closely  knit  unit  in  charge  of  excellent  operating  men. 

Two  Orebodies  Mined 

Two  orebodies  are  being  mined — one,  the  Engels  mine, 
known  as  the  upper  mine,  and  the  other,  the  lower 
or  Superior  mine,  which  is  at  Engels,  close  to  the  con- 
centrating mill,  two  miles  southwest  of  the  upper  mine 
and  1,200  ft.  lower  in  altitude. 

The  ore  deposits  have  excited  considerable  discussion 
among  mining  geologists.  According  to  H.  W.  Turner 
and  A.  F.  Rogers  {Economic  Geology,  Vol.  9,  p.  359), 
the  ores  are  of  direct  magmatic  origin,  and  the  develop- 
ment of  chalcocite  and  sotme  covellite  by  replacement 
of  bornite  was  due  to  the  work  of  ascending  heated 
alkaline  waters,  an  example  of  upward  secondary  en- 
richment.    L.  C.  Graton  and  I).  II.  McLaughlin   (Eco- 


.SirKIIHIlt    Mll.f.,    MM'IIINE    Sllor    IN    p'OHEi  I  H<  M  '  N' I ) 

mmiir  didliiiiii.  \'ol.  12,  p.  \)  subseiiuently  tiiade  an 
extended  study  both  of  the  ores  and  the  deposits.  Their 
conclusion  was  that  the  ores  nro  of  ixieunuitoiytic  and 
hydrotherma!  origin,  and  this  inlciprelation  appears 
to  be  the  .-u'replcd  one.  The  Kngels  oii'  depo.sit  occurs  in 
a  "basic  dilTerenl  iaie  of  the  gr<-at  Si(ir;i  Nevada  biitho- 
lith  of  granixlioritc."  The  r'ick  can  I'c  Icitncd  Idr  ]u:u-- 
tical  purposes  diorite. 
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.  According  to  Graton  and  McLaughlin,  "commercial 
ore  at  Engels  is  distributed  in  somewhat  indefinitely 
bounded  shoots,  of  which  several  have  been  opened  and 
which  collectively  constitute  a  deposit  of  roughly  ellipti- 
cal plan  within  the  modified  norite  (diorite).  As  a  rule 
the  ore  merges  into  the  country  rock,  and  all  gradations 
€xist,  from  scattered  minute  sulphide  grains  to  heavy 
masses  of  ore  with  subordinate  gangue.  Bornite  and 
chalcopyrite,  the  most  abundant  ore  minerals  of  the 
Engels  deposit,  were  found  mainly  under  hydrothermal 
conditions,  together  with  a  small  amount  of  enargite, 
tetrahedrite  and  sphalerite.  ^Magnetite,  ilmenite,  and 
hematite,  which  apparently  had  continued  to  develop 
during  the  early  period  of  bornite  formation,  ceased  to 
form  as  conditions  became  milder,  and  became  sur- 
rounded or  rarely  veined  by  the  bornite  and  chalcopyrite 


ORE  CHUTE  AT  UPPER  MINE 

which  continued  to  increase.  The  bornite  is  four  times 
as  abundant  as  the  chalcopyrite.  Calcite  is  abundant  in 
most  of  the  specimens.  The  orebody  is  capped  by  a 
moderate  but  irregular  thickness  of  oxidized  and  leached 
rocks." 

At  the  Superior  mine  there  is  practically  no  oxidized 
surface  zone,  but  in  other  respects  the  deposits  are 
similar.  "Bornite  and  magnetite  are  the  most  abundant 
ore  minerals.  The  magnetite  appears  as  large  grains 
surrounded  by  a  cement  of  bornite.  The  latter  also 
occurs  as  fine  flecks  or  irregular  veinlets  on  the  mag- 
netite; it  is  clearly  of  later  age  and  in  part  a  replace- 
ment of  the  iron  oxide.  Association  between  the  two 
minerals  is  more  intimate  than  in  the  Engels  ore,  and 
the  magnetite  seems  to  have  been  more  generally  at- 
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ORE  TRANSPORTATION  AT  ADIT  OF  UPPER  MINE 

tacked  by  the  bornite  than  is  the  case  in  the  larger 
deposit.  The  absence  of  specularite  and  ilmenite  is 
noteworthy.  Chalcopyrite  is  more  plentiful  than  at 
Engels.  A  few  small  blebs  of  galena  were  observed. 
Chalcocite  Is  present  in  subordinate  amount  intimately 
associated  in  all  cases  with  the  bornite."  There  is  a 
further  discussion  of  the  Engels  deposits  by  the  same 
authors  in  Economic  Geology,  Vol.  13,  p.  81. 

From  a  miner's  standpoint  the  deposits  belong  to  that 
class  where  the  ore  shoots  follow  a  consistent  trend, 
southwest  and  northeast  in  this  instance,  and  are  asso- 
ciated with  a  definite  type  of  rock,  diorite.  The  shoots 
of  pay  rock  do  not  differ  in  broad  characteristics  from 
the  scantily  mineralized  rock,  nor  are  they  generally 
defined  by  walls  or  other  characteristics  usually  serving 
as  a  guide  to  the  miner.  There  is  a  gradual  impover- 
ishment of  copper  minerals  as  the  limits  of  a  shoot 
are  approached.  In  appearance,  the  ore  ranges  from 
fresh-looking  diorite  to  a  more  or  less  altered  diorite. 
The  ore  minerals  do  not  to  a  conspicuous  degree  occupy 
rock-fracture  planes,  but  ai-e  in  masses,  lenses,  and  veins 
in  the  body  of  the  rock.  Silicification  is  conspicuously 
absent,  and  the  presence  of  calcite  in  relatively  small 
amount  is  of  no  special  service  in  following  the  zone 
of  m.ineralization.  Visual  inspection  of  the  rock  and 
analysis  are  the  only  methods  of  distinguishing  the  ore. 
Diamond  drilling  has  been  effective  in  determining  the 
position  and  probable  limits  of  ore  shoots. 

The  Engels  deposits  are  well  woi'th  study  by  mining 
engineers,  as  they  typify  an  unusual  kind  of  ore  deposit 
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and  one  that  might  be  duplicated  under  similar  condi- 
tions. The  incidental  associations  of  bornite  with  di- 
orite,  having  some  of  the  characteristics  of  magmatic 
segregation,  should  be  rather  carefully  examined,  in  my 
opinion,  as  the  Engels  deposits  prove  that  valuable  cop- 
per ore  shoots  might  be  thus  indicated. 

Mining  Plant  and  Methods 

At  the  upper  mine  a  three-compartment  shaft  con- 
nects with  an  adit  level,  through  which  the  ores  are 
hauled  by  electric  locomotive,  trolley  and  storage-bat- 
tery types,  to  a  bin.  From  the  bin  the  ore  is  fed  by 
steel  apron  feeders  to  a  belt  conveyor,  which  discharges 
into  an  18  x  36  jaw  breaker.  The  ore  is  then  loaded 
from  a  receiving  bin  into  a  Riblet  bucket  tramway, 
by  which  it  is  transported  to  the  mill  at  the  Superior 
mine.  The  shaft  is  arranged  for  skip  hoisting  and 
senses  the  levels  below  No.  6,  the  adit  level.  A  two- 
drum  Nordberg  hoist,  driven  by  a  150-hp.,  2,200-volt 
motor,  serves  the  shaft.  The  compressor  equipment 
consists  of  a  Sullivan  angle-type,  18-11-14  size,  a  belted 
Imperial  Type  10,  18-11-16  (originally  steam  driven), 
and  a  belted  Imperial  Type  10,  28-17-24  size,  all  motor 
driven.  Tool  sharpening  and  timber  shops  complete 
the  surface  plant.  A  commodious  dormitory  serves  for 
the  working  crew.  A  club  room  is  also  provided.  An 
old  bucket  tram  is  used  for  transporting  supplies  to 
the  upper  mine. 

Practically  all  of  the  richer  ores  near  the  surface 
have  been  stoped,  and  a  caved  area  at  the  surface  of 
the  Engels  mine  indicated  the  extent  of  the  underground 
workings.  The  stopes  are  operated  on  the  shrinkage 
system,  and  chute  loading  is  the  prevailing  practice. 
As  a  rule  the  stopes  stand  well,  except  in  the  oxidized 
zone,  and  on  the  transportation  and  haulage  levels 
timber  is  required  only  at  the  chutes.  The  section  of 
the  drifts  and  cros.scuts  used  for  transportation  is 
usually  arched.  The  orebody  at  the  upper  mine  is  120 
X  800  ft.,  and  pillars  are  left  in  for  support  trans- 
versely. 

At  the  Superior  mine  a  three-compartment  shaft, 
served  by  a  motor-driven,  two-drum  hoist,  delivers  the 
ore  by  .skip  to  the  mill  bin,  which  is  near  the  shaft 
collar.  The  compressor  equipment  consists  of  a  Sul- 
livan angle-type  compressor,  16-93-12,  belt  driven  by  a 
7.5-hp.  induction  motor,  2,200  volts,  and  an  Ingersoll- 
Rand  Type  10,  28-17-24,  belt  driven  by  induction  motor. 
Both  compressors  arc  in  a  separate  building,  in  which  is 
housed  an  alternating-current  generator  direct  con- 
nected to  an  Allis-Chalmers  hydro-turbine  of  485  brake 
hp.  This  unit  operates  under  a  440-ft.  head  and  sup- 
plies 2,300-volt  current,  3  phase,  60  cycles.  It  is 
UHed  only  for  emergencies,  as  the  power  current  is 
supplied  from  a  hydro-electric  plant  and  is  bought  by 
the  company. 

The  Superior  orebody  iH  mined  in  part  by  a  glorj- 
hole  and  in  part  by  shrinkage  stoping.  An  adit  gives 
acce«B  to  the  workinjfH  from  a  point  on  the  general 
level  of  th(!  machine  shop  and  compressor  building. 
The  shrinkagi!  stopes  arc  laid  off  with  rock  pillars 
100  ft.  apart  and  ore  pockets  at  25-ft.  centers.  A  raise 
8  ft.  Hfjuare  oulnide  dimenHJons,  protoclcd  on  cither 
side  by  pillar.H  10  ft.  thick  and  conHtructed  as  shown 
in  Fig.  1,  is  carried  up  aH  a  prclirniiuiry  to  sloping. 
Short  horizontal  drives  cut  through  the  side  pillars 
at  30-ft.  vertical  intervalB  give  nccess  to  the  stopc. 
These  arc  plugged  up  U'<  the  st'ipe  is  extended  upward. 
A   ladderway,    drill   chuif-,   and    rock   chute   occupy    lh<' 


manway,  which  also  serves  as  a  pipeway.  The  drill 
chute  is  a  box  made  of  four  boards.  It  is  open  at 
the  bottom  and  top  (Fig.  1).  The  drills  are  hoisted 
and  lowered  through  this  chute  by  a  "Tugger"  hoist, 
which  also  serves  for  hoisting  the  timbers  used  in  the 
construction  of  the  manway.  Necessarily,  the  dispo- 
sition of  rock  and  manway  pillars  varies,  as  sometimes 
the  ore  shoots  are  inclined.  Some  diificulty  is  experi- 
enced with  the  inclined  ore  shoots,  which  may  flatten 
to  such  an  extent  as  to  interfere  with  the  downward 
movement  of  the  ore.  This  has  been  overcome  by 
the  use  of  a  scraper  and  "Little  Tugger"  hoist.  In  some 
cases  the  access  manway  is  built  up  into  the  stope 
without  pillar  protection.  Under  these  circumstances 
it  is  built  up  three  or  four  feet  above  the  broken  rock 
and  rock  is  filled  in  around  it. 

Stoping  is  done  with  the  Leyner  Ingersoll  No.  148. 
Stopers  are  used  in  raising  and  jackhammers  for  plug 
work.  In  drifting,  an  advance  of  3.5  ft.  is  made  per 
round.  Never  less  than  twelve  and  up  to  thirteen  to 
sixteen  5-ft.  holes  are  required  per  round.     The  "toe- 


Sketchof  Fnonilng  of  Manway 


FIG.  1.     DETAILS  OF  MANW^AY  TIMBER  FRAMING  AND 
DRILL    CHUTE 

cut"  reiiuired  two  center,  two  side,  three  lifters,  three 
breast,  and  three  back  holes.  This  cut  has  been  dis- 
placed by  the  "pyramid  cut,"  which  rc(|uires  four  holes 
to  the  center,  three  top,  three  liftci-.s,  and  three  breast 
holes.  In  addition,  two  holes  are  riMpiircd  in  between 
and  three  bottom  holes.  Starters  are  '2.\  in.  and  finish- 
ing drills  1 1  in.,  decreasing  in  ai/e  J  in.  i)or  drill. 
Drills  are  changed  every  twelve  inches.  A  50-lb.  box 
of  40  per  cent   H-in.  power  is  retiuired  per  round. 

In  the  Sui)erior  mine  short  crossciils  were  put  into 
the  stope,  and  an  elevated  shoveling  i)latform,  car 
high,  was  put  in,  practically  the  s.'inic  as  is  used  in 
the  Il(imi'sl!il<c  mine.  This  method  iif  loading  cars 
has  Ix'cii  discarded   in  favor  o(  chute  loading. 

The  mining  is  relatively  simple,  and  as  the  ground 
holds  well  in  drifts,  crosscuts,  and  slopcH,  limber  sup- 
port is  conliniiccl  to  manway  raises  anil  1o  cliulc  con- 
struction. 

Omitlini'  Ihc  ores  characteristic  ol   near-surface  con- 
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ditions  in  the  Engels,  the  ore  mined  from  the  lower 
levels  is  low  grade,  ranging  from  2  to  3  per  cent 
copper.  About  one  ounce  of  silver  is  recovered  for 
72  lb  of  copper,  and  gold  is  present  in  the  ratio  of 
one  ounce  to  98  oz.  of  silver.  Recoverable  gold  and 
silver  approximate  60c.  per  ton  of  ore.  The  principal 
copper  mineral  is  bornite.     Accompanying  it  are  chal- 


FIG.   2.     GENERAL  ARRANGEMENT   PLAN  OF 
SUPERIOR  MILL 


FIG    3      FLOW  SHEET  OF  CRUSHING  AND  GRINDING  SEC- 
TION OF  THE  SUPERIOR  MILL 

copyrite,  incidental  amounts  of  chalcocite,  and  small 
amounts  of  cuprite.  Magnetite  and  accessory  heavy 
minerals  are  in  important  amounts  from  a  metal- 
lurgical standpoint.  A  recovery  in  excess  of  80  per 
cent  is  made,  and  concentrates  produced  are  approxi- 
mately 30  per  cent  copper.  This  is  exceptionally  good 
work,  as  the  percentage  recovery  includes  part  of  the 
oxidized  copper  minerals. 

Before  the  railroad  was  built  to  Engels,  the  nearest 
rail  point  was  Keddie,  on  the  Western  Pacific,   about 
twenty-eight   miles    away.      The    low-grade    ores   could 
not  be  concentrated   by   the   ordinary  methods   avail- 
able, on  account  of  the  accompanying  heavy  minerals, 
which  diluted  the  copper  concentrates  and  gave  a  con- 
centrate too  low  in  grade  to  be  shipped.    Smelting  was 
considered  to  the  extent  of  erecting  a  blast  furnace, 
but  this  furnace,  as  before  mentioned,  was  never  oper- 
ated     The   applicability   of   the   flotation   process  was 
pointed  out,  and  a  mill  designed  by  the  Minerals  Sepa- 
ration Co.  was  installed.     A  satisfactory  shipping  con- 
centrate was  produced,  and  operations  continued  on  a 
larger  and  larger  scale.    The  first  mill  was  of  150  tons 
daily  capacity,  but  was  brought  up  to  225  tons  per  day 
This  was   in   1914.     In    1919   a   750-ton   flotation   mill 
was    completed   at   the    Superior   mine,    and    in    1920 
milling,    as   already    stated,   was    discontinued   at    the 
upper  mine  and  restricted  to  the  new  mill,  which  was 
completely  overhauled   and   its   operating  capacity   in- 
creased to  1,500  tons  per  day.    The  mill  is  constructed 
on  a  steep  side  hill.     The  plan  of  the  mill  is  shown 
in   Fig.  2.  .      ,. 

The  important  milling  operations  are  comminution, 
thickening  of  pulp,  flotation,  cleaning  of  flotation  con- 
centrates, dewatering,  and  tailing  disposal.  The  flow 
sheet  of  the  breaking,  crushing,  and  grinding  section 
of  the  mill  is  given  in  Fig.  3.  To  secure  a  satisfactory 
recovery  and  at  the  same  time  high-ffrade  concen- 
trates, fine  crushing  is  essential,  and  at  the  time  I 
visited  the  mill  the  screen  analysis  of  the  flotation  feed 
showed  12  per  cent  on  100-mesh;  50  to  60  per  cent 
on  200-mesh,  and  28  to  30  per  cent  passed  a  200-mesh 
screen.  The  tonnage  ranged  from  600  to  700  tons  per 
twenty-four  hours.     The  Dorr  classifier  overflow  prod- 
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uct  is  received  in  a  20  x  10  Dorr  thickener,  which 
serves  as  a  surge  tank  to  maintain  the  pulp  level  in 
the  flotation  machine  and  the  proper  dilution  of  the 
pulp,  which  is  kept  at  a  i-atio  of  four  to  one.  The  flo- 
tation equipment  consists  of  two  M.  S.  machines,  one 
24  in.,  twelve  cells,  and  one  18  in.,  twelve  cells.  In 
addition,  there  are  eight  Callow  roughers  and  seven 
Callow  cleaners.  By  the  use  of  two  3-in.  centrifugals, 
intermediate  products  can  be  returned  to  the  cleaners 
or  to  the  Dorr  thickener.  Final  flotation  concentrates 
are  received  in  a  16  x  16  Dorr  thickener,  the  overflow 
being  caught  in  a  16  x  16  tank  and  settled  (settled 
concentrates  are  pumped  back  to  flotation  by  a  2-in. 
centrifugal).  The  thickened  concentrates  are  de- 
watered  on  two  Oliver  filters  (8x6  and  12  x  8)  and 
discharged  by  a  conveyor  into  storage  bins,  from  which 
they  are  loaded  into  railroad  cars.     The  flotation  flow 


FIG.  4.     GENERAL  FLOTATION  FLOW  .SHEET 

sheet   is    varied    from   time   to    time,    but   the   general 
scheme  is  indicated  in  Fig.  4. 

During  February,  1921,  22,9.35  tons  was  milled,  or 
an  average  of  819  tons  per  day.  The  concentration 
ratio  was  15.2.54:1,  the  indicated  recovery  83.161,  and 

TABI.i;  I.     MILLING  COSTS  AND  DETAILS  AT  THE  ENOELS  MINE, 
FEBKIAUV,  1921 
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the  actual  recovery  83.116  per  cent.  The  milling  cohIh 
for  thi.M  month,  together  with  .Hignificant  details,  are 
given  in  Table  I.  An  analyBi.s  of  concent rale.M  In  uh 
follows: 

Copper,   .32.05  per  cent;   ailica,   25.(;o;    in,,,,    ll.TO; 
aluminum,   10;  .sulphur.   1.5.Gn;  and  IIh].'.   l.lo  |i,.|   n-rit. 


From  the  company's  annual  report  the  tonnage 
milled  during  1920  was  239,612,  averaging  2.21  per 
cent  copper  and  yielding  14,519.9  tons  of  concentrates, 
averaging  29.76  per  cent  copper.  Tailings  averaged 
0.45  per  cent  copper.  The  metals  recovered  were 
8,571,569  lb.  copper,  119,165.4  oz.  silver,  and  1,217.9  oz. 
gold. 

Acknowledgment  is  made  of  the  courtesy  of  Robert 
A.  Kinzie  in  supplying  data  and  drawings,  and  to 
William  R.  Lindsay,  W.  I.  Nelson,  and  W.  E.  Kyle,  who 
assisted  me  during  my  visit  to  the  mine  and  mill. 


Record  Phosphate-Rock  Production  in  1920 

The  phosphate-rock  industry  in  the  United  States  in 
1920,  according  to  figures  from  all  producers  compiled 
early  in  April  by  the  U.  &.  Geological  Survey,  made  a 
record  far  surpassing  that  of  any  previous  year.  The 
quantity  of  phosphate  rock  mined  and  sold  was  4,103,982 
long  tons,  or  nearly  a  million  tons  more  than  in  the 
record  year  1913.  The  total  receipts  from  sales  was 
$25,079,572,  or  more  than  twice  as  much  as  in  any 
other  year.  The  average  price  per  ton  for  the  entire 
output  was  $6.11,  as  compared  with  $5.10  in  1919. 

Florida's  output  more  than  doubled,  the  quantity  of 
land-pebble  phosphate  increasing  by  more  than  one  and 
one-half  million  tons.  South  Carolina  produced  27  per 
cent  less  than  in  1919,  but  Tennessee  increased  her  out- 
put 100,000  tons,  or  18  per  cent.  A  most  notable  fea- 
ture of  the  year  was  an  increase  of  223  per  cent  in  the 
production  in  Idaho  and  Utah.  The  Western  output, 
most  of  which  was  made  by  Idaho,  jumped  from  17,000 
tons  in  1919  to  more  than  55,000  tons  in  1920. 

PHOSPHATE  ROCK  EXPOUTED  IN  1920 

Long  Tons  Value 

High-grade  hard  rock 344.896  $4,496,457 

Land  pebble 693,355  5.593.814 

Another 31.761  500,904 

Totals 1.070.012  $10,591,175 

The  total  exports  in  1919  were  378,731  long  tons, 
valued  at  $3,567,982.  The  following  tables  summarizes 
the  industry  for  the  last  eight  yoars. 

PllllSI'llATL  ROCK  MARKETED  IN  AND  EXPORTED  FROM 
THE  UNITED  STATES,    1913-1920 

Proportion  of 

Quantity  Exports  to 

Marketed,  Exports,  Domestic 

Long  Long  Production. 

Year                               Tonw  Toim  per  Cent 

1913 3,111,221  I.i66.508  44 

1914 2,734.043  'I<,4.II4  35 

1915 1,835,667  25J.42I  14 

1916 1,982.385  24).678  12 

1917 2,584,287  li,6.358  6 

1918  2.490,760  I4».455  6 

1919 2,271,981  178,731  17 

1920 4,103,982  1,070,012  26 

PllnSPIlATE-ROCK    MINIM)    AND   SOLD    IN     TIIIO    UNITLD   STATES 
1919   1920 

Quantity,  Averiige  (juitntily,  Averiigo 

Long  Value         I,,>i,k  Value 

State              Tons  Vttluo       per  Ton       rnn»  Value       per  Ton 

Florida: 

Hard  rock. ...      285.467  $2,452,56}     $8  59       400.249  $4,525,191   $11.31 

Sottroeli 14,498  196,318      13,54           H.953  190,551       13  66 

Land  pebble..    1.360,235  5,149,048       3  79     2,955,182  14,748,620       4.99 

1.660,200  $7,797,929  $4  70  3,369,384  V%ib4i^bl  $5.78 

South  Cnrolina: 

Laiidrwk..,.        60,823  $308,968  $5  08  44,141  $367,209  $8.32 

•|'enin«.eo: 

Itrownri«'l(...(o)475,475  3,121,565  $6.57  $5.(..I77  $4,425,761  $7  96 

Illiieroek 58,550  290.951  4.97  7n.67l  518,234  6  59 

(.75H025    ~$MM,JI6     $6.59       034,848      t4,90^«S     $7  79 
W»il«rii  Statm 

('.) (6,935  6»,85i       4  12  55.609  304,006       5  47 

2,271,98)     $11,591,268     $5  10  $4,101. 982     $25,079,572     $6  II 

(nl  Inrlude«lirnwn  roek  from  Krnlurkv.     ('')   I9I'<      l,l„l,..,  I'inli,  rtnd  »A ■ 

Ing:    1920:    Idahonnd  I'Inh. 
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Drying  Fine  Concentrates 

POSSIBLY  the  greatest  evil  of  the  flotation  process, 
at  least  from  the  smelterman's  point  of  view,  is  the 
production  of  an  extremely  fine,  sticky,  slimy  concen- 
trate, difficult  alike  to  sample,  transport,  dry,  and  roast. 
In  America  this  concentrate  is  ordinarily  dewatered  to 
possibly  50  per  cent  in  a  Dorr  thickener  and  then  fur- 
ther treated  in  an  Oliver,  Portland,  or  American  filter 
to  from  10  to  35  per  cent  of  moisture,  dependent  upon 
the  amount  of  slime  present,  a  common  figure  being 
18  per  cent.  This  filter  cake — a  black  sticky  mud — is 
then  shipped  to  the  smelter  in  open  cars;  or,  if  the 
smelter  is  adjacent,  conveyed  by  a  belt  conveyor. 

Various  methods  are  in  use  to  get  the  filter  cake  out  of 
the  cars,  in  and  out  of  the  bins,  and  into  the  furnace. 
In  some  cases,  further  drying  is  attempted  before  roast- 
ing, but  the  problem  has  been  a  difficult  one,  and  no 
machine  for  the  purpose  has  been  an  unqualified  success. 
Possibly  the  Lowden  drier  is  the  best  so  far  offered. 
In  this  machine  the  concentrates  are  mechanically 
rabbled  along  over  cast-iron  plates  heated  from  below. 
Recently,  electrically  heated  driers  have  also  received 
serious  consideration.  W.  C.  Clark,  of  the  Bunker  Hill 
&  Sullivan  Co.,  Kellogg,  Idaho,  prepared  a  paper  on  this 
subject  for  the  Columbia  Section  of  the  A.  I.  M.  E.,  and 
excerpts  from  Mr.  Clark's  paper  may  be  of  interest. 

At  the  plant  of  the  Hayes  Milling  Co.,  an  extremely 
slimy  concentrate  was  made,  so  that  the  filter  cake 
was  much  wetter  than  usual.  A  5  x  17-ft.  Lowden  drier 
of  the  grasshopper  type,  heated  with  an  oil  burner,  was 
installed.  An  average  of  175  dry  tons  was  delivered  per 
month,  the  feed  carrying  35  per  cent  water,  and  the 
product  averaging  14.96  per  cent.  The  original  weight 
of  slimes  treated  was  218.7  tons,  out  of  which  43.7  tons 
of  water  was  removed.  For  heating  the  drier,  $300 
worth  of  crude  oil  was  used  (amount  not  stated),  hence 
the  cost  for  oil  was  $6.90  per  ton  of  water  extracted. 
Further  expenses  connected  with  this  type  of  drying 
consist  in  the  renewal  of  the  hearth  about  every  five 
months  and  i-enewal  of  the  furnace  lining  about  every 
three  months,  plus  attendance  and  minor  expenses, 
three  months,  plus  attendance  and  incidental  minor 
expenses. 

The  Gold  Hunter  Mining  Co.  has  installed  an  electric 
drier  on  top  of  an  Oliver  filter.  This  drier  consists  of 
eight  coils  of  high-resistance  wire,  wound  on  one-inch 
iron  pipe  supports  and  placed  one  foot  apart  across  the 
face  of  the  filter.  Each  one  of  the  eight  heating  units 
consumes  3.95  kw.,  or  a  total  power  input  of  31.6  kw. 
The  bonnet  is  heavily  insulated  with  asbestos  to  pre- 
vent radiation,  and  the  resistance  wire  is  always  kept 
at  a  red  heat.  This  drier  acts  on  all  the  product  of  the 
Oliver  filter,  or  about  thirty  tons  of  mixed  table  and 
flotation  concentrates  in  twenty-four  hours.  Before  the 
electric  heater  was  installed,  the  concentrates  averaged 
11  per  cent  moisture  upon  discharge,  whereas  with  the 
heater  in  operation  this  moisture  was  reduced  to  8.7 
per  cent,  an  additional  46  lb.  of  water  per  ton  being 
thereby  extracted.  On  the  basis  of  thirty  tons  per  day, 
out  of  which  the  drier  takes  2.3  units,  it  appears  that 
1,380  lb.  of  water  are  evaporated  per  day.  Electric  cur- 
rent for  the  drier  costs  $4.74  per  day,  and  the  cost  per 
ton  of  water  extracted  is  $6.86. 

The  filter  to  which  this  electric  heater  has  been  ap- 
plied was  reduced  in  speed  to  give  the  cake  a  longer 
application  of  heat.  This  also  had  a  tendency  to  in- 
crease the  thickness,  the  cake  with  the  drier  operating 


being  about  one-half  inch  thick.  The  power  consump- 
tion of  this  drier  was  measured  on  the  220-volt  side  of 
the  transformers  and  across  each  coil  separately;  hence 
the  actual  consumption  would  be  slightly  over  31.6. 

The  Bunker  Hill  &  Sullivan  Co.  has  recently  been 
experimenting  on  a  new  type  of  drier,  which  is  ex- 
pected to  be  serviceable  and  economical.  The  machine 
consists  of  a  common  iron  pipe,  12  in.  in  diameter  and 
10  ft.  long,  set  in  a  horizontal  position  for  rotating, 
asbestos  being  wrapped  around  the  pipe  to  a  thickness 
of  i  in.  Over  the  asbestos  is  wound  90  lb.  of  No.  4 
bare,  hard-drawn  copper  wire,  making  205  turns.  The 
ends  of  the  wire  terminate  on  collector  rings  provided 
to  deliver  current  to  the  winding  while  the  pipe  slowly 
revolves.  The  winding  carries  82  amperes  at  282  volts 
and  the  heat  is  generated  by  eddy  currents  or  hysteresis 
in  the  shell  of  the  pipe,  and  is  prevented  from  radiating 
by  asbestos.    The  copper  wire  remains  fairly  cool. 

This  pipe  is  turned  at  a  speed  of  about  7  r.p.m.,  and 
inside  the  pipe  is  a  shaft  provided  with  rabbles,  which 
move  the  ore  from  one  end  to  the  other.  The  rabble 
blades  extend  to  within  J  in.  of  the  sides  of  the  pipe- 
The  rabble  shaft  turns  at  1.36  r.p.m.  and  the  whole 
apparatus  is  driven  by  a  2-hp.  motor. 

An  air  preheater  is  also  provided  to  discharge  hot  air 
into  the  discharge  end  of  the  12-in.  pipe,  where  it  is 
forced  by  means  of  a  small  fan  through  to  the  feed  end, 
where  another  fan  takes  the  moisture-laden  air  away. 

The  slime  concentrates  are  transferred  from  the  filter 
to  a  hopper  at  the  feed  end  of  the  pipe  by  a  belt  con- 
veyor. These  concentrates  contain  11.4  per  cent  of 
moisture  as  they  leave  the  filter,  and  are  dried  to  6  per 
cent,  which  makes  a  product  easily  handled.  The  capac- 
ity of  this  machine  is  about  17  tons  per  24  hours. 

In  a  48-hour  test  period,  the  machine  consumed 
1,220  kw.-hr.,  evaporated  2,686  lb.  of  water,  and 
treated  46,766  lb.  of  wet  feed,  reducing  the  moisture 
from  11.4  to  6  per  cent.  The  cost  per  ton  of  water 
evaJDorated  was  $5.66. 

The  rolling  or  trommel  motion  of  the  heated  pipe, 
plus  the  action  of  the  rabbles,  causes  the  concentrates 
to  form  into  balls,  first  as  large  as  grapefruit;  then,  as 
the  drying  progresses,  the  blades  cut  up  and  push  along 
the  material,  so  that  each  ball  is  broken  again  and  again, 
and  the  finished  product  consists  of  small  pellets  from 
i  to  8  in.  in  diameter,  which  are  so  hardened  as  to 
retain  their  form  even  after  lying  in  the  ore  bins  for 
several  days.  The  dried  concentrates  flow  from  the  ore 
bins  like  corn. 

Experiments  are  under  way  to  vary  the  capacity  of 
this  drier,  one  method  consisting  in  providing  means  to 
raise  or  lower  the  discharge  end  of  the  12-in.  pipe. 
Among  the  difficulties  which  were  encountered  was  the 
over-drying  or  dusting  which  takes  place  when  the  feed 
is  interrupted.  Also,  if  the  filter  discharges  spasmodi- 
cally, some  material  is  produced  which  is  not  properly 
dried. 

The  method  of  producing  heat  in  the  shell  of  a  pipe 
by  means  of  the  hysteresis  and  eddy  current  losses  set 
up  by  a  coil  wound  about  the  pipe  has  also  been  used 
in  the  Bunker  Hill  lead  refinery  and  for  heating  the 
pulp  feed  to  an  Oliver  filter.  From  experiments  which 
were  conducted,  it  was  found  that  a  4-in.  pipe  6  ft.  long, 
filled  with  cold  lead,  could  be  melted  out  in  a  few  min- 
utes; also,  that  wrought-iron  or  steel  pipe  was  prefer- 
able to  cast-iron  pipe.  Application  has  been  made  for 
patents  to  cover  the  application  of  this  electrical  phe- 
nomenon for  the  purposes  mentioned. 
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Farming  the  Abandoned  Mine 

Don't  throw  away  the  old  and  abandoned  mine !  Turn 
it  into  a  mushroom  farm.  When  hope  seems  faltering 
and  prospects  dark  a  new  use  for  the  old  workings 
appears.  The  New  York  Sun  of  May  11  records  the 
fact  that  the  old  Schuyler  copper  mine  at  Arlington, 
N.  J.,  which  produced  the  copper  from  which  were 
minted  the  first  United  States  pennies,  has  been  cleaned 
out  and  the  65  and  100  levels  planted  with  mushroom 
spawTi  on  suitably  prepared  beds.  Eureka!  A  new  use 
for  hot  ill-ventilated  stopes,  drifts,  adits  and  tunnels. 
The  heat  from  the  bosom  of  old  Mother  Earth  will  start 
a  vigorous  germination  and  electric  light  will  substitute 
for  Old  Sol.  Immunity  from  depredations,  neighbors' 
chickens,  sudden  frost  and  excessive  drought  is  assured, 
and  an  eager  market  awaits.  Most  miners  know  that 
fungi  will  grow  in  a  mine.  Why  not  encourage  the 
edible  variety  to  do  business  on  a  commercial  scale? 
Even  the  mill  classifiers  may  come  in  handy — and  the 
jigs.  Truly,  a  hole  in  the  ground  is  not  necessarily  a 
mine;  it  may  be  a  truck  farm.  Why  not  raise  gold  fish, 
or  silver  fi.sh — or  suckers — in  the  flooded  parts? 

Modest  Requirements 

"W'en  I  wuz  in  Leadville  years  h'ago,  m'son,"  said 
Cap'n  Dick,  "there  wuz  a  chap,  Billy  Trembath,  'oo  wuz 
a  brave  h'eater  an'  wuz  most  'andy  at  tha  boardin'-'ouse 
table.  W'en  Billy  wuz  night  shif  sometimes  'ee  would 
go  daown  town  in  the  moornin'  an'  would'nt  get  back 
till  time  to  go  on  shif  again.  One  day  I  said  to  'im, 
'Billy,'  sez  I.  'don't  'ee  get  'ungry  goin'  daown  town 
an'  stayin'  h'all  day  like  that?'  'No,'  sez  Billy,  'not 
w'ot  you'd  call  'ungry,  but  sometimes  I  feels  like  'avin' 
a  bite.  Then  I  gaws  to  tha  bake-.shop  an'  get  a  loaf  o' 
rye  bread,  an'  at  tha  butchers  I  get  a  paoun',  paoun'  an' 
a  'alf  o'  sausage.  H'after  that  I  gaws  to  the  stoor  an' 
get  a  paoun,'  paoun'  an'  a  'alf  o'  cheese,  an'  a  gert  red 
h'onion,  w'ich  with  a  'alf  a  gallon  o'  beer  at  tha  Pick 
an'  Dag  saloon  makes  h'as  pretty  a  lunch  h'as  a  man 
could  wish  for.'  " 

Oregon's  Gold  Bonanza 

Romance,  gold,  blind  luck,  and  a  gambling  chance  are 
combined  in  the  story  of  the  Boswell  mine,  in  Josephine 
County,  Ore.  The  mine,  an  important  discovery,  i.s 
on  the  ancient  Btamping  ground  of  the  argonauts  and 
prospectors.  A  man  n.-mied  Anderson  prospected  the 
ground,  near  Holland,  sf-ven  miles  north  of  the  Cali- 
fornia line.  He  found  .some  gold  and  traced  it  up  the 
TiountjiinHide  for  (|uite  a  distance,  but  finally  lost  it. 
He  Htaked  out  a  claim  and  tonk  in  as  partner  "Dry 
Wash"  Wilson,  and  it  is  refiortfd  that  they  recovered 
about  $300,000  from  thi>  claim.  Anderson  wrote  his 
old  friend  I'.osweil  in  Montana,  inviting  him  to  come  to 
JoBCphlnc  County,  bh  "it'H  a  nice  looking  country." 
Bo«well,  arriving,  ankcd  him  where  he  whould  stake  a 
claim.  "Anywhere,"  said  Anderson.  Boswell  staked 
out  the  claim  adjoining  Ander.Mon'.M. 

It  was  within  twenty  feet  of  Andr-rson's  line  that 
BoHwell  made  the  Htrike.  He  and  his  boy  <lid  a  little 
mining  by  hand.  They  were  making  up  ntiout  $0,000 
In  gold  one  day,  when  two  maHked  niid  armed  men  held 
them  up,  lioiind  the  pair  and  diHapp'-mi  d  with  the  gold. 


Later,  the  two  took  about  $50,000  from  the  mine,  when 
the  son  was  drafted  into  the  army.  The  father  prom- 
ised that  he  would  not  work  the  property  until  the  boy 
returned.  Young  Boswell  went  over  seas  and  lost  his 
life  on  the  front.  The  elder  man,  refusing  to  consider 
that  death  cancelled  the  promise,  kept  the  mine  closed. 
Recently  he  let  it  be  understood  that,  though  he  would 
not  work  the  mine,  he  would  sell  it  for  $100,000. 

The  first  nine  days  that  the  new  owners  operated 
the  property  they  recovered  $30,000  in  gold.  At  20  ft. 
in  depth  the  vein  showed  12  in.  of  high-grade  and 
23  in.  of  quartz  running  $125  per  ton.  At  30  ft.  there 
was  a  16-in.  strip  of  high-grade  and  four  feet  of  quartz 
running  better  than  $125  per  ton;  or,  so  it  is  reported. 

Calling  a  Spade  a  Spade 

"Dids't  ever  'ear  tell  o'  Mrs.  Tregoning,  'oo  ran  tha 
boordin'  'ouse  to  tha  Green  '111  mine?"  said  Cap'n  Dick 
as  the  mine  volunteer  fire  department  was  coiling  up 
the  hose  after  putting  out  a  small  blaze  that  started  in 
a  shed  behind  the  blacksmith  shop.  "Well,  m'son,  she 
wuz  a  fine  woman  an'  'ad  a  good  boordin'  'ouse.  One 
day  she  gaws  daown  to  the  company  store  an'  bought 
a  pair  o'  stockin's.  At  tha  h'end  o'  tha  month  h'in  comes 
tha  bill,  an'  the.v  'ad  charged  one  pair  o'  'ose,  fifty  cents. 
So  she  put  on  'er  bonnet  an'  went  h'over  to  tha  stoor. 
'  'Ere,'  she  sez  to  Billy  Smith,  tha  'ead  clerk,  'Wat's 
thee  mean  with  chargin'  me  h'up  with  this  'ere  'ose? 
Never  got  no  'ose  any'ow,  an'  isn't  goin'  to  pay  for  un, 
nuther.  W'at  do  I  want  with  a  'ose?  Got  nothin'  but 
two  by  four  garden,  an'  I  waters  un  with  a  'and 
bucket.'  " 

The  Gold  Miner 

Vi^rltten  for  Bngiiuering  and  Mining  Journal 

A  bard  there  sat  on  Market  Street 

And  twanged  a  twanging  lyre; 
In   wavering  tones  his   trembling  voice 

Mounted  higher  'n  higher! 


A  miner  bold  once  found  some  gold 

Outcropping  in  a  ledge; 
A  crosscut  long  he  drove  like  mad, 

.^-pounding  steel  with  sledge. 

And  when  he  felt  he  had  enough 

Of  ore  reserves  blocked  out. 
Sold  some  stock  to  equip  the  mine; 

Success  he  could  not  doubt. 

The  plant  complete,  ready  to  treat 

The  ore  reserves  galore. 
Came  stalking  through  tlic  land  one  day 

Old  Mars,  the  God  of  War. 

With  leering  look,  he  snt  him  down 

And  called  the  miner  bold, 
And  snid,  "My  lad,  let's  lie.d  the  cards 

I'll  piny  you  for  your  gold." 

And  when  nt  lust  the  giimc  did  end 

The  miner  looked  around; 
His  ore  was  gone!     His  pl.-iiit,  was  scrap! 

His  mine  n  hole  In  ground! 

He  tore  his  hair  and  ground  his  teeth. 
And  raved  an<l  cursed  iind  swore, 

And  knew  too  ImIp  hi''d  been  unwine 
To  buck   the  Cod   of  Wiir. 

Anil  Marji  looked  on  with  honrtleHS  gaze, 
His  fare  wan  cold  and  rrim, 

Kor  a^H  pant   he'd  broken   imri 
Who  dnrcMJ  mutch  wits  uiili  him. 
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Handy  Knowledge 


Milling  Details 


By  W.  R.  Canton 

Written  for  Engineering  and  Mining  Journal 

A  Launder  Classifier 
In  the  course  of  working  out  a  concentration  system, 
there  arose  the   need   for   a  fairly  close  classification. 
There  was  not  room  enough  to  install  a  manufactured 
^^^^  classifier,   and   it   ap- 

peared that  the  solu- 
tion of  the  problem 
lay  in  a  launder  classi- 
fier. It  was  to  meet 
this  need  that  the 
classifier  shown  i  n 
Fig.  1  was  devised. 
It  is  constructed  of 
materials  easily  acces- 
sible around  a  large 
plant  and  is  inexpen- 
sive. The  outside  is 
of  6-in.  pipe,  and  the 
feed  inlet  is  of  3-in. 
pipe,  to  which  is 
welded  the  top  of  1-in. 
plate.  A  li-in.  pipe 
brings  in  the  hydrau- 
lic water  on  a  tan- 
gential line.  The  bot- 
tom is  formed  by  a 
bell  reducer  reducing 
from  6  in.  to  3  in. 
Into  this  is  screwed  a 
3  to  li-in.  flat  reducer. 
A  l*-in.  pipe  forms  the  discharge  which  carries  away 
the  sands. 

Fig.  2  is  a  sketch  to  scale  showing  the  installation. 
This  classifier  has  given  efficient  service  in  making  a 


FIG.   I.     A  LAUNDER  CLASSIFIER 


FIG.   2.     LAUNDER  CLASSIFIER  INSTALLED 


separation  at  40  mesh,  and  will  give  good  results  over 
a  range  from  6  long  tons  to  13.6  long  tons  per  hour. 
Nine  months'  use  has  shown  no  appreciable  wear  ex- 
cept that  of  the  discharge  spouts. 

An  Ore  Welter 
Often  the  need  arises  for  an  eflScient  method  of  wet- 
ting an  ore.  It  was  to  meet  this  need  with  a  simple 
appliance  that  the  ore  wetter  shown  in  Fig.  3  was  de- 
signed. The  water  flushes  over  the  top  plate  upon  which 
the  ore  drops  in  such  a  way  that  the  ore  is  always 
falling  on  a  sheet  of  water.  The  top  plate  is  made 
larger  than  the  others  so  that  it  may  be  reversed  when 


FIG.    3.      DEVICE    FOR   VSTETTING    AN    ORE 


worn.      This    installation    has    given    good    results    in 
practice,  handling  as  much  as  13.5  long  tons  per  hour. 

An  Ore  Gate 
A  detail  drawing  for  an  ore  discharge  gate  is  shown 
in  Fig.  4.  Instead  of  the  6-in.  pipe  discharge  shown,  a 
bell  reducer  followed  by  a  bushing  with  any  desired 
opening  may  be  used.  The  apparatus  is  bolted  to  the 
bottom  of  the  bin  and  attached  to  the  6-in.  drop  pipe 


^1^        t^ 


FIG.  4. 


tievcition 
ORE  DISCHARGE  G.\TE 


by  a  6-in.  flange.  The  only  wearing  part  is  the  dis- 
charge bushing.  This  gate  will  give  a  steady  flow  of 
material. 
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A  Screw  Press 

Written  for  Engineering  and  Mining  Journal 

A  simple  and  practical  screw  press  that  serves  a 
number  of  useful  purposes  about  the  mine  shop  is  shown 
in  the  accompanying  photograph.  It  was  made  by  An- 
drew Riley,  master  mechanic  of  the  Plymouth  mine, 
PljTTiouth,  Cal.     The  tension  members  are  attached  to 


A  HOME-MADE  SCREW  PRESS  FOR  SHOP  WORK 

two  short  lengths  of  channel  iron  which  form  the  body 
of  a  four-wheeled  truck.  The  crosshead  is  supported 
by  cast-iron  counterweights,  and  can  be  adjusted  for 
vertical  height  within  a  range  of  approximately  7  ft. 


Estimating  Irregular  Areas 
By  Sam  Soddy 

Written  for  liniiiiuji  ring  and  Mining  Journal 

The  area  of  a  plan  drawn  to  scale  may  be  estimated 
approximately  by  determining  its  weight.  To  do  this 
cut  out  from  a  thin  sheet  of  zinc  or  any  other  suitable 
metal  or  homogeneous  nuiterial  the  outline  of  the  plan 
whose  area  is  desired.  Weigh  this  accurately.  Then 
cut  out  a  large  square  section  from  the  middle,  weigh 
it,  and  as  it  is  of  regular  form  i(  can  easily  be  meas- 
ured. The  area  of  the  entire  jilan  can  then  readily  be 
calculated  by  proportion. 


Handy  Fire  Extinguishers 

Wrilt'ti  for  IJnfflnnrlno  and  Mining  ./our-ial 

At  the  (;entral  Piurekn  mine,  at  .Sutler  Creek,  Crii., 
a  fire  extinguisher  is  pla<'ed  in  a  convenient  position  in 
the  midst  of  a  group  of  compressors  and  other  machines. 
It  is  supported  at  such  a  height  us  to  lie  readily  visible 
from  almost  all  jHiints  in  the  building.  In  placing  such 
••xtinguish»Ts,  careful  study  of  lh<-  fire  risk  should  be 
in.iil.-  ;incl  Ihf  .'xl  ingui -hr-rs  should  be  easily  within  reach. 


Gas  Box  for  Safety  Lamps 
By  Walter  S.  Weeks 

Written  for  Engineering  and  Mining  Jcmrnul 

A  piece  of  apparatus  necessar>'  for  a  mining  labora- 
tory is  some  sort  of  box  into  which  gas  may  be  intro- 
duced so  that  the  flame  caps  on  safety  lamps  may  be 
observed.  The  accompanying  illustration  shows  such 
a  box,  which  I  had  made  for  the  laboratory  in  the  Uni- 
versity of  California.  The  box  is  cubical  and  is  made 
of  galvanized  iron  which  is  .048  in.  thick.  It  holds  two 
cubic  feet.  The  glass  observation  door  is  a  ship's  port 
light  6  in.  in  diameter.    This  is  bolted  on  and  soldered. 

A  safety  valve  to  relieve  the  pressure  in  case  of  an 
explosion  is  necessary.    This  is  made  by  placing  in  the 


GAS  BOX  FOR  OBSERVING  FL.VME  CAPS  ON 
SAFETY  LAMPS 

top  of  the  box  another  port  light,  from  which  the  glass 
has  been  removed.  A  piece  of  bond  paper  can  be  placed 
over  the  hole  and  clamped  tightly  by  the  door.  If  the 
door  of  the  port  light  enters  the  hole  far  enough  to  tear 
the  paper  it  should  be  ground  off. 

At  the  right  in  the  illustration  is  shown  a  small  motor 
which  turns  a  shaft  which  enters  the  box  through  a  stuff- 
ing box.  On  the  shaft  inside  of  the  box  is  a  small  disk 
fan.    This  fan  mixes  the  gas  and  air. 

At  the  left  is  an  "American"  wet  tost-meter.  One  rev- 
olution of  the  arrow  on  the  dial  indicates  one-tenth  of  a 
cubic  foot.  Gas  is  passed  from  a  tank  through  a  reduc- 
ing valve  through  the  meter  and  into  the  box  as  shown. 

The  safety  lamp  is  jilaced  in  the  box.  The  desired 
amount  of  gas  is  introduced  and  mixed  with  the  air  by 
the  fan.  The  flame  cai)s  may  then  be  observed.  If  me- 
thane or  natural  gas  cannot  be  olilained,  acetylene  makes 
a  good  substitute  for  demonstrating  the  i)rinciples. 

A  small  hose  connected  to  a  compressed-air  line  should 
be  at  hand  for  cleaning  the  Ixix  after  a  test.  The  shield 
in  front  is  to  protect  the  obsei'ver  froni  an  explosion. 

A  black  cloth,  such  as  photographers  use,  should  be 
fastened  to  the  front  of  the  box  to  .shut  out  the  light. 
A  piece  of  black  cloth  should  lie  laiil  on  the  explosion 
door  to  exclude  light. 

A  few  years  ago  methane  was  eticoiintered  in  a  tunnel 
in  Berkeley,  ("al.  Several  men  wen'  Killed  by  an  ex- 
plosion. It  became  necessary  to  \\<iik  in  the  tunnel 
under  rules  such  as  prevail  in  gaseous  coal  mines.  We 
were  obliged  to  educate  the  whole  (lew  in  a  subject 
of  which  they  had  never  heard.  This  gas  box  proved 
most  useful  in  the  work  of  instruction. 
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THE   TRIGU.XJA   1.UL    W  Kl.l.   WHICH   IS   BEING  DRILLEL.    I.\    K(  ".a  K    K1\EK    XALl.EV.   UREGU.X,   SlluW  l.\G   SAXDSTOXB 
BLUFFS  CAPPED  WITH  BASALT  LAVA  IX  THE  FOOTHILLS  OF  THE  CASCADE  MOUNTAINS  ON  THE  EAST 

Oil  Developments  in  Rogue  River  Valley,  Oregon 

By  a.  E.  Kellogg 

Written  for  Engineering  and  Mining  Journal 


A  LTHOUGH  nothing  of  spectacular  nature  is  evident, 
l\  there  is  steady  activity  and  increasing  interest  in 
X  A.  oil  exploration  in  the  Rogue  River  valley,  south- 
ern Oregon.  Three  companies  having  extensive  leases, 
locally  financed  and  actively  engaged  in  drilling  for  oil 
in  the  valley,  are  the  Trigonia  Oil  Co.,  the  Vulcan  Oil  & 
Gas  Co.,  and  the  J.  F.  Munday  Co.  All  of  these  have 
headquarters  at  Medford,  Ore.  The  Trigonia  Co.  has 
made  the  greatest  development  since  operations  gen- 
erally begun  last  summer. 

The  Trigonia  well  has  reached  a  depth  of  over  1,000 
ft.  at  a  cost  of  $50,000,  which  includes  equipment  and 
a  large  supply  of  casing  for  an  additional  well.  This 
amount  has  been  furnished  by  the  business  men  of  Med- 
ford, and  they  have  guaranteed  further  funds  to  go  to 
a  depth  of  2,100  ft.,  which  the  engineer  in  charge,  E.  W. 
Liljegran.  of  Medford,  Ore.,  estimates  will  bring  results. 

The  log  of  the  well  down  to  695  ft.  shows  that  black 
and  gray  lime  shale  predominated  and  gave  a  paraffin 


residuum.  Water  strata  with  a  heav>'  flow  was  struck 
at  50  ft.  and  150  ft.  Indications  of  gas  appeared  at 
125  ft.  At  695  ft.  the  black  and  gray  lime  shales  were 
mixed  with  silica  sand,  and  down  to  800  ft.  the  lime- 
stone changed  in  color  to  gray,  green,  and  red,  accom- 
panied with  silica  sands.  At  800  ft.  gray  and  black 
sand  appeared,  with  a  flow  of  water,  and  Some  indica- 
tions of  gas,  and  continued  to  822  ft.,  to  which  point  the 
well  is  cased  with  12-in.  casing  from  a  depth  of  241  ft, 
where  16-in.  casing  is  used.  Drilling  from  this  point  is 
continued  with  an  open  hole  and  passes  through  a  hard 
formation  of  limestone,  cut  with  thin  strata  of  gypsum 
and  asphaltum,  showing  indications  of  gas,  and  giving 
an  increased  paraffin  residuum.  The  recent  drilling 
gives  more  pronounced  asphaltum  beds. 

The  oil  prospects  in  the  valley  are  closely  associated 
with  its  coal  deposits,  which  occur  at  numerous  places. 
The  valley  is  situated  between  the  Cascade  Mountains 
on  the  east  and  the  Siskiyou  Mountains  on  the  west.  The 
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coal  belt  is  long  and  narrow,  and  begins  in  the  Umpaqua 
Mountains  north  of  the  valley,  stretches  to  the  south 
and  southeast  through  Sams  Valley  into  the  valley  east 
of  ^ledford  and  Ashland,  and  continues  through  the 
Siskiyou  Mountains  into  California,  a  total  distance  of 
100  miles. 

The  Cascade  Mountains,  east  of  the  coal  belt,  are 
made  up  mainly  of  Tertiary  lavas;  the  Siskiyou  Moun- 
tains on  the  west  are  composed  of  granular  igneous 
rocks  and  a  smaller  proportion  of  pre-Cretaceous  sedi- 
ments. 

The  soft  rocks  in  which  the  Rogue  River  valley  has 
been  cut  are  sandstone,  shales,  and  conglomerates.  They 
dip  generally  eastward,  extending  beneath  the  greater 
portion  of  the  lava  fields  of  the  Cascade  Mountains. 
The  older  sediments  along  the  western  portion  of  the 
valley,  by  Bear  Creek  from  the  foot  of  the  Siskiyou 
Mountains  to  Ashland  and  Jacksonville,  are  Cretaceous 
and  do  not  contain  coal.  The  coal-bearing  rocks  lie 
east  of  Bear  Creek  as  far  north  as  Medford,  but  beyond 
this  point  they  overlap  the  Cretaceous  rocks  and  occupy 
the  entire  northern  part  of  Rogue  River  valley.  Tests 
of  shale  and  sandstone  from  all  over  this  territory  give 
a  paraffin  residuum. 

The  Oregon  Bureau  of  Mines  and  Geology  made  an 
extensive  geological  study  of  the  Rogue  River  valley 
last  summer  for  oil  and  gas,  and  last  winter  made  an 
unfavorable  report  for  the  production  of  petroleum 
products  in  commercial  amounts  in  the  valley.  A  final 
paragraph  of  this  report  has  not  dashed  the  hopes  of 
the  Rogue  River  valley  interests: 

"The  Cretaceous  and  Eocene  deposits  of  Rogue  River 
valley  are  well  exposed  for  study,  and  all  through  its 
entire  thickness  offer  no  horizons  favorable  as  a  source 
of  commercial  quantities  of  petroleum.  This  region, 
with  its  gentle  monoclinal  structure  and  its  open  plung- 
ing anticlines,  should  show  innumerable  indications  of 
petroleum  if  such  ever  had  existed  in  any  quantity  in 
the  valley.  This  region  is  such  an  open  one  and  so 
easily  studied  that  a  careful  examination  is  conclusive 
that  it  offers  no  favorable  territory  for  the  production 
of  petroleum  products  in  commercial  amounts." 

This  report  is  confirmed  by  local  geologists,  who  claim 
that  sei.smic  disturbance  in  the  past  had  in  all  prob- 
ability so  broken  up  the  underlying  strata  as  to  permit 
the  escape  of  whatever  oil  might  have  been  stored  in  the 
valley.  This  is  controverted  by  oil  men,  who  point  out 
that  the  shale,  coal,  and  sandstone  were  undisturbed 
when  the  mountains  were  formed,  that  the  .sandstone 
anticlinals  are  still  intiict,  and  that  the  stone  is  of  ;i 
coarse-grainffl  variety,  which  is  considered  favorable. 


The  shale  is  ground  to  one-half-inch  mesh,  and  auto- 
matically fed  to  the  retort.  The  Ginet  retort  is  hori- 
zontal, 25  x  3  ft.,  and  set  in  firebrick.  The  shale  is 
advanced  from  the  front  to  the  rear  of  the  retort  bot- 
tom by  revolving  agitating  shovels,  and  the  spent  shale 
is  discharged  automatically.  The  retort  is  heated  by 
combination  oil  and  gas  burners,  the  most  efficient  heat 
considered  to  be  from  550  deg.  F.  at  the  front  to  770 
deg.  F.  at  the  rear  end. 

The  gases  are  drawn  out  from  the  top  of  the  retort 
chamber  to  a  collector  and  thence  to  the  condensers 
by  an  exhauster  fan.  The  condensers,  four  in  num- 
ber, are  water-jacketed,  so  that  varying  degrees  of  heat 
can  be  maintained  in  each  one,  this  being  necessary  so 
that  the  heavier  oils  containing  the  paraffin  content  will 
flow  from  the  condensers  into  the  storage  tanks.  The 
gases,  from  the  time  they  leave  the  shale  until  the 
remaining  fixed  gases  are  finally  used  under  the  retort 
for  heating  the  same,  must  travel  a  distance  of  approxi- 
mately 250  ft. 


Oil-Shale  Company  Starts  Reduction  Plant 

SPKriAL  CORRKSPONOKNCK 

Thf  Monarch  Oil  Shale  Co.  has  begun  the  operation 
of  a  reduction  plant  near  I)e  Fie<|ue,  Col.  The  initial 
operation  of  the  plant  shown  a  capacity  of  over  60  bbl. 
of  oil  every  twenty-four  hours,  and  with  suggested 
improvements,  the  management  states,  it  will  soon  be 
brought  up  to  too  bbl.  daily.  Tankage  rapacity  at  the 
plant  is  exhausted,  and  arrangements  an-  now  being 
made  for  trackage  and  tank  cars  to  liring  the  product 
to  Boulder,  wh<  re  it  will  be  nflncd  by  the  Apex  rom- 
panv.  It  is  claimed  that  thr-  ■  lialc  oil  yields  a  much 
higher  grade  of  gasoline,  kerownc,  and  lubrlcnting  oils 
than   natural  oil    fro-n   wells. 


Oil-Shale  Investigations 

Washington  Correspondence 

Oil  shale  constitutes  by  far  the  most  likely  source 
from  which  petroleum  products  may  be  derived  when 
our  present  sources  of  oil  supply  decline  to  the  point 
where  requirements  no  longer  can  be  satisfied,  in  the 
opinion  of  the  Secretary  of  the  Interior,  as  expressed 
in  a  letter  to  Chairman  Rhodes  of  the  House  Committee 
on  Mines  and  Mining,  who  had  asked  for  his  conclu- 
sions in  regard  to  pending  legislation  providing  that 
$140,000  shall  be  made  available  to  the  U.  S.  Bureau 
of  Mines  for  investigating  oil  shale.  Extracts  from 
Secretary   Fall's  letter  are  as   follows : 

An  adequate  national  supply  of  petroleum  is  essential  to 
assure  prosperity  to  the  United  States  of  America.  The 
U.  S.  Geological  Survey  estimates  that  we  have  produced 
-10  per  cent  of  the  oil  recoverable  under  present  operating 
methods,  which  leaves  only  60  per  cent  to  be  recovered  for 
all  the  future.     .     .     . 

A  great  many  reports  have  been  received  recently  from 
.Mexico  which  indicate  that  the  present  producing  fields 
soon  will  seriously  decline  in  production.  The  oil  fields  so 
far  developed  in  Mexico  are  exceptional  in  that  the  indi- 
vidual wells  are  such  large  producers.  Many  of  these 
large  wells  have  recently  turned  from  producing  oil  to  pro- 
ducing salt  water.  There  are,  of  course,  other  undeveloped 
fields  in  Mexico,  but  it  is  not  at  all  certain  that  they  will 
yield  as  much  oil  as  is  being  produced  by  the  present  wells. 

As  the  United  States  cannot  depend  on  its  own  oil  fields 
to  produce  all  the  oil  it  needs,  and  with  the  probability  of 
decreasing  imports  from  Mexico  within  the  next  few  years, 
it  is  time  for  this  Government  ti)  givi>  serious  attention  to 
possible   future   petroleum   substitutes. 

The  most  likely  substitute  for  our  present  crude  oil  is 
to  extract  the  oil  from  our  oil-shiile  rocU,  by  distillation. 
The  potential  supply  from  thi.s  source  I'mt  exceeds  in  quan- 
tity all  propoHe<l  oil  substitutes  from  vegetable  and  other 
non-mineral  sources.  The  U.  S.  (ieologicnl  Survey  esti- 
mates that  there  are  in  the  oil  shales  of  Colorado,  Utah, 
Ncavda,  and  Wyoming  about  00,000,000,000  bbl.  of  oil, 
an  amount  many  times  the  possible  oil  lo  lie  recovered  from 
our  oil  fields. 

To  recover  this  oil  from  the  shale  .ii  .i  profit  is  no  simple 
prolilem.  Hefore  it  ran  hope  to  be  .i  •■ommercial  success, 
many  fiin<lamentnl  tochnicnl  prol)lem:  nmst  be  solved.  Up 
to  the  present,  efforts  to  0Htjd)liHh  llie  oil-shale  indus- 
try on  a  commerciHl  footing  have  been  unsuccessful,  largely 
liecausi-  of  the  lack  of  this  fuiKlameiilid  information,  and 
undoubtedly  much  money  is  Iieing  wji;|ed.  The  important 
probbm  is  to  produi-i-  from  tlie  Hhiili>  iin  oil  wliidi  ciin  l)c 
reOneil    into   giiHollne   and   other    proiliicls   without   a    great 
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loss.  (The  Scotch  shale-oil  industiy  has  been  established 
for  over  fifty  years,  and  even  today  the  refining  loss  is 
almost  25  per  cent.)     .     .     . 

The  oil-shale  industry  will  eventually  be  developed  into 
one  of  the  large  industries  in  the  United  States.  This, 
however,  will  be  a  matter  of  many  years;  first,  on  account 
of  the  great  amount  of  technical  knowledge  and  practical 
experience  which  must  be  obtained,  and,  second,  on  account 
of  the  large  amount  of  capital  which  will  be  necessary  for 
development  on  a  commercial  scale  and  which  will  be 
available  only  as  the  price  obtained  for  the  products  justi- 
fies the  expenditure.  Unless  fundamental  investigations  are 
started,  the  development  of  the  oil-shale  industry  will  be 
delayed,  and  as  the  need  for  the  oil  becomes  pressing,  large 
installations  will  be  made  hastily.  It  is  a  safe  prediction 
that  if  these  are  erected  without  sufficient  fundamental 
knowledge,  much  avoidable  waste  will  result.  If  the  Bureau 
can  within  three  years  place  at  the  disposal  of  the  many 
companies  and  the  public  interested  in  oil  shales  the  basic 
facts  on  which  the  commercial  industry  can  be  built,  the 
investigation  will  justify  itself  many  times  over. 

During  the  last  two  years  the  Bureau  of  Mines  has  spent 
about  $8,000  per  annum  from  the  regular  petroleum  and 
natural  gas  allotment  in  order  to  carry  on  work  in  the 
oil-shale  industry.  In  addition,  this  sum  has  been  supple- 
mented by  an  appropriation  of  $10,000  from  the  State  of 
Colorado  "and  $10,000  from  the  State  of  Utah,  which  has 
been  expended  under  Bureau  supervision.  Even  with  this 
small  appropriation,  the  Bui'eau  has  been  able  to  work  out 
a  few  of  the  problems  in  the  laboratory,  with  results  which 
will  ultimately  save  American  business  large  sums  of  money. 
There  are  4,000,000  acres  of  private  and  public  land  sub- 
ject to  leasing  for  oil  shale.  When  the  industry  is  developed, 
the  Government  can  expect  a  return  from  royalties  which 
will  far  exceed  the  appropriations  asked  for  the  investi- 
gative work. 

The  Director  of  the  Bureau  of  Mines  has  advised 
Secretary  Fall  that  the  following  investigations  in 
regard  to  oil  shale  should  be  carried  to  completion: 

1.  What    is    the   best   kind    of    process   for    recovering    the 

greatest  amount  of  oil  of  the  best  quality  at  the  lowest 
cost? 

2.  How  should  shale  oil  be  refined?     (Shale  oil  differs  ma- 

terially from  ordinary  petroleum  and  requires  special 
refining  methods.  In  Scotland  the  refining  loss  is  25 
per  cent.  It  is  imperative  that  this  refining  loss  be 
reduced,  in  order  to  make  the  industry  profitable.) 

3.  How  may  ammonia   and   other  byproducts  be  recovered 

from  shale,  and  under  what  conditions  can  they  be 
made  profitable? 

4.  What  are  the  best  methods  of  mining  shales,  in  accord- 

ance with  their  occurrence? 

Further  outlining  the  needs  of  oil-shale  research, 
the  director  of  the  Bureau  of  Mines  says: 

In  order  to  supply  the  fundamental  engineering  data 
to  cover  these  points,  the  Bureau  of  Mines  contemplates, 
under  the  appropriation  of  $140,000  requested,  to  extend 
its  laboratory  investigations  and  experiments,  to  start  semi- 
commercial  investigations  and  experiments,  and  to  co-ordi- 
nate the  investigations  now  being  made  by  various  states, 
universities,  companies,  and  individuals,  compiling  and  mak- 
ing available  all  possible  information  on  the  subject  of  oil 
shales  to  those  interested  and  to  the  general  public.  The 
Bureau  of  Mines  contemplates  the  establishment  of  an  oil- 
shale  station  at  a  suitable  locality,  including  the  necessary 
grounds,  laboratories,  and  equipment.  It  also  contemplates 
the  acquisition  of  a  small  tract  of  suitable  shale  land,  to 
be  set  aside  as  a  permanent  standard  of  oil  shale  for  com- 
parative purposes,  now  and  in  the  future.  The  Bureau 
would  erect  a  one-unit  Scotch  retort,  the  design  and  the 
operation  of  which  are  well  understood,  to  provide  a  means 
of  comparing  one  retort  against  another  and  one  shale 
with  another  and  with  the  Scotch  industry.  By  means  of 
the  completed  retort  and  a  standard  shale  it  will  be  pos- 
sible to  compare  various  processes  one  with  another,  vari- 
ous methods  of  retorting  one  with  another,  and  various 
shales  one  with  another.     These  comparisons  will  be  invalu- 


able to  the  industry  and  can   be  done  only  by   a   Federal 
agency. 

It  is  expected  that  the  Bureau  of  Mines  will  receive  the 
hearty  assistance  and  co-operation  of  various  states  and 
institutions  and  that  it  will  be  possible  in  this  way  to  con- 
siderably increase  the  amount  of  work  done.  The  Bureau 
does  not  contemplate  commercial  operations;  first,  because 
the  necessary  fundamental  engineering  data  are  not  yet 
available,  and,  second,  because  to  make  a  commercial  dem- 
onstration adequate,  it  would  have  to  be  carried  on  for  a 
sufficient  time  to  provide  cost  data,  develop  markets,  and 
establish  labor  sources.  This  would  be  an  elaborate  under- 
taking, and  it  is  felt  that  it  should  not  be  undertaken  by 
the  Government,  because  it  would  conflict  too  much  with 
commercial  developments. 


Auction  of  Wyoming  Oil  Lands 

The  Department  of  the  Interior  has  announced  the 
sale  at  public  auction,  under  Section  17  of  the  oil- 
leasing  act,  of  6,480  acres  of  land  in  the  Salt  Creek 
oil  field  of  Wyoming.  The  sale  will  be  held  at  the 
United  States  Land  Office  at  Douglas,  Wyo.,  on  June  15. 
The  lands  have  been  divided  into  blocks  of  160  acres 
each  and  consist  of  sixteen  "inside"  tracts  in  the  highly 
productive  area  and  twenty-five  "edge"  tracts,  each 
having  an  approximately  equal  value.  The  tracts  will  be 
sold  to  the  bidder  who  offers  the  largest  bonus.  No  one 
person,  association,  or  corporation  may  purchase  more 
than  640  acres.  A  base  royalty  of  33 ";  per  cent  on 
the  oil  produced  is  fixed  on  the  "inside"  tracts,  and 
of  25  per  cent  on  the  "edge"  tracts.  The  base  royalty 
on  gas  is  the  standard  royalty  fixed  by  the  Secretary  of 
the  Interior  on  Dec.  20,  1920. 

One-fifth  of  the  bonus  must  be  deposited  in  cash  or 
certified  check  by  the  successful  bidder  on  the  day  of 
the  sale,  and  the  remaining  four-fifths  must  be  paid 
in  four  equal  quarterly  installments,  subject  to  the 
condition  that  the  successful  bidder  deposit  bank  cer- 
tificates of  deposit.  Liberty  bonds,  or  corporate  surety 
bond  in  the  amount  of  the  deferred  payments. 

Under  the  terms  of  the  leasing  act  the  United  States 
Reclamation  Fund  receives  52 i  per  cent  of  all  bonuses 
and  royalties  paid  under  this  sale,  and  the  State  of 
Wyoming  will  receive  37i  per  cent  of  them  for  use  on 
public  roads  and  in  education. 

A  map  showing  the  Salt  Creek  oil  field  and  the  blocks 
to  be  leased  may  be  obtained  from  the  General  Land 
Office,  Washington,  D.  C. 


Notes  From  the  Salt  Creek  Field 
Special  Correspondence 

The  Midwest  Refining  Co.  has  secured  full  title  to  a 
lease  on  Sec.  26-40-79  in  the  Salt  Creek  oil  field,  Wyo., 
as  the  last  remaining  counter  claim,  that  of  Lee  Stock, 
has  been  thrown  out  by  the  Department  of  the  Interior. 
The  New  York  Oil  Co.  will  also  be  benefited  by  this 
decision,  as  it  holds  a  royalty  on  480  acres  in  this  sec- 
tion. Sec.  26  is  believed  to  be  the  richest  section  in  the 
Salt  Creek  field,  and  now  that  the  title  is  cleared  it  is 
e.xpected  that  a  large  production  will  be  developed. 

On  May  11  the  Midwest  Refining  Co.  paid  to  the  State 
of  Wyoming  the  sum  of  $162,338,  which  was  the  value 
of  the  state's  10  per  cent  share  of  the  oil  production 
from  the  Ridgeley  lease  in  the  Salt  Creek  field.  The 
money  had  been  impounded  for  a  number  of  years  pend- 
ing a  decision  by  the  Government  on  the  title  to  this 
land.  The  Ridgeley  syndicate  of  twelve  shares  wil» 
receive  approximately  $35,000  per  share. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND   REPORTS 


Bradley  Stoughton  Resigns  as 
A.  I.  M.  E.  Secretary 

Relinquishes    Office    After    a    Notable 

Record  of  Successful   Achievement 

In      Promoting      Growth      and 

Prestige  of  the  Institute 

The  resignation  of  Bradley  Stoughton 
as  secretary  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers 
will  come  as  a  surprise  to  many  of  the 
members.  Mr.  Stoughton  has  been  the 
secretary  since  1913,  and  during  his 
incumbency  has  rendered  signal  service 
to  the  Institute.  As  some  indication 
of  the  advances  that  have  been  made 
in  the  past  eight  years  the  following 
comparison  is  of  interest: 

The  paying  membership  has  grown 
from  about  3,500  in  1912  until  it  now 
exceeds  9,000.  At  the  same  time  the 
number  of  local  sections  has  increased 
from  four  to  twenty-six  at  the  date  of 
writing,  and  a  number  of  additional 
sections   are   being   formed. 

Technical  committees  to  the  number 
of  eighteen  now  cover  every  depart- 
ment of  the  Institute's  activities,  includ- 
ing industrial  relations.  Up  to  and  in- 
cluding 1912  the  Iron  and  Steel  Com- 
mittee was  the  only  one  of  this  kind 
fostered  by  the  society.  At  that  time, 
also,  there  was  no  regular  employment 
department,  a  branch  which  has  now 
grown  to  large  volume  and  importance 
to  the  profession. 

As  to  the  publications  of  the  Insti- 
tute, in  1912  and  previously  the  Trans- 
actions per  year  averaged  one  volume; 
from  1914  to  1921  inclusive  the  yearly 
average  has  been  three;  while  the 
monthly  magazine  has  about  quadrupled 
in  size  during  that  interval. 

The  increasing  interest  on  the  part 
of  members  is  partly  reflected  in  the 
growing  attendance  at  meetings,  from 
220  to  over  1,100;  and  the  increased 
membership  and  activities  has  entailed 
a  growth  in  the  annual  budgets  of  re- 
ceipts and  expenses  from  $.'>5,000  in 
1912  to  an  estimated  volume  of  $203,000 
receipts  and  JIOS.OOO  expenses  in  1921. 
There  was  no  activity  in  public  affairs 
in  Institute  life  in  the  year  1912  or 
previously.  At  present  this  depart- 
ment of  the  Institute's  work  includes, 
besides  its  representation  and  financial 
support  of  American  Enifineering  Coun- 
cil, committees  on  mine  taxation,  on 
coal  stabilization,  support  of  the  Naval 
Consulting  Hoard,  the  National  Re- 
search Council,  and  the  American  Engi- 
neering Standards  f>)mmittee. 

There  wen-  twenty-two  affiliated 
student  societies  in  1912,  but  they  had 
little  connection  with  the  Institute,  and 
the  mutual  exchange  of  ailvantages  was 
slight.  In  1921  there  are  thirty- seven 
affiliated  student  societies  in  most 
active    communication    with    the    Iimti- 


tute,  through  correspondence,  publica- 
tion of  meetings  in  the  monthly  maga- 
zine, and  on  visits  and  addresses  of  the 
President  and  Secretary.  In  this  way 
the  younger  men  of  the  profession  are 
connected  at  an  early  date  with  the  na- 
tional society  of  mining  and  metallurgy. 
Secretary  Stoughton 's  letter  follows: 

>Iav   17.   1921. 

To  the  Members  of  the  Board  of  Directors 
of    the    American    Institute    of    Mining    and 
Metallurgical      Engineers,      29      West      39th 
Street.    New   York   City. 
Gentlemen  : 

About  two  years  ago.  I  indicated  to  the 
president  and  some  members  of  the  board 
my    belief    that    the    office    of    secretary    of 


BRADLEY   STOUGHTO.V 


(he  Institute  should  not  be  a  pirmaniiil 
oiH'.  It  is  my  observation  of  events,  not 
onlv  In  our  own  Institute,  but  ulso  In 
several  sister  societies,  that  too  lonR  a 
tenure  of  olllce  by  the  .secretary  inevitably 
le.ids  to  a  situation  which  is  not  Rood  either 
for  him  or  for  the  society.  Aftir  Bubmlt- 
llnK  this  In  writing  to  the  dlreclors  on  Feb. 
17.  1920,  I  was  overpersuaded  by  members 
of  thn  board  to  defer  reslKnatlon  until  a 
more  convenient  time  for  the  InHtlliite. 
The  action  of  the  directors  on  l-'eb.  Ifi.  1921. 
elerllnK  "»'  aH  Hecrctnry,  "The  enniiKcment 
to  be  terminated  nt  the  pleasure  of  cither 
party,"  was  Katlsfarlory  to  me,  bi'ciiuHe  It 
mn<le  It  poHHlble  to  tender  my  reHlKiiatlon 
when  It  lieoanie  convenient  for  the  board 
to  eleet  my  HuceeHHor.  As  this  lime  hiiM 
arrived.    I    lender   my    rcNlKnjillon    lierewllli. 

I  aFMumi'd  the  olllce  In  19l.'l  ill  ii  loss  of 
Miveral  thouKand  dolhirs  iiir  year  Income. 
.VeverllieleKH,  the  li'rmlnnllun  of  my  very 
iiKreeable  iliitleN  HH  Mi'crctiiry  Im  iitlended 
Willi  miii'h  ri-Kfet  on  my  pari  I  hav"' 
f'trini'd  the  inoHt  pleasunt  ri-lallonM.  and 
iMjiriy  frIeiidMhIpH,  wllli  olIleerM.  illreclcirH 
and  ineiiilM  ra  of  the  InHllliili'.  To  all  of 
lliene  frIen.lM.  imrl  If)  all  iniridiern  i>r  llie 
liiKlliiiie.  I  wlNh  to  expreMH  my  Hlncere  np- 
preelatlon  of  Ihe  Hiipporl  and  ro-oppriill<in 
that  have  b.in   rendiri'il   me. 

I  iixk  that  my  renlKniHlon  tie  noecpled 
Ml  111!'  eiinvenlenre  <if  Ihe  board.  I  am 
wlilliir  however,  lo  nnialn  In  the  norvlce 
of  Hie  hiHiliiile  for  a  rinxonablr  lime,  lo 
•.i.".|>.|     my    BiieeeHnor    In    ratiilllarl/.liiii    liliii. 


self  with    the   details   of    the   worli    and    the 

matters   of   routine. 

Yours  respectfully, 
Bradley  Stoughton, 

Secretary. 

The  Board  of  Directors  of  the  Insti- 
tute accepted  with  regret  the  resigna- 
tion of  Mr.  Stoughton  as  secretary,  and 
put  upon  record  its  appreciation  of  his 
long  and  efficient  service  to  the  Insti- 
tute as  well  as  of  his  willingness  to 
postpone  an  actual  severance  of  rela- 
tions until  it  may  be  convenient  for  the 
board  to  elect  a  successor,  and  even 
until  such  successor  shall  have  had  an 
opportunity  of  becoming  acquainted 
with  the  details  and  routine  of  the  office. 

The  board  recognized  the  fact  that 
the  duties  of  the  office  of  secretary 
have  been  greatly  increased  since  Mr. 
Stoughton  accepted  office  eight  years 
ago.  The  board  also  expressed  its 
appreciation  of  the  fact  that  while  Mr. 
Stoughton's  predecessors  were  not  fre- 
quently called  upon  to  travel  except 
when  meetings  were  held  outside  of 
New  York  City,  under  the  policy  intro- 
duced some  years  ago  of  visiting  the 
local  sections  or  having  the  Institute 
adequately  represented  at  the  meetings 
of  other  scientific  bodies,  Mr.  Stough- 
ton has  been  called  on  to  travel.  The 
board  was  convinced  that  in  his  bearing 
and  in  his  speeches  he  had  worthily 
represented  the  Institute  and  had  en- 
hanced its  appreciation  among  the 
many  members  who  are  not  able  to  visit 
New    York    hea(i(iuarters    frequently. 

The  Board  of  Directors  also  expressed 
the  hope  that  in  a  new  field  of  activity 
Mr.  Stoughton  may  have  the  great  suc- 
cess which  his  abilities  deserve,  and 
put  on  record  its  appreciation  of  the 
self-sacrifice  with  which  he  had  devoted 
himself  to  the  interests  of  the  Institute 
at  tile  expense  of  his  own  professional 
prcfernient  and  tiiumcial  advantage. 


State  Department  Extends  Cour- 
tesies lo  M.  and  M.  S.  A.  Mem- 
bers Working  Abroad 

Members  of  the  Mining  and  Metal- 
lurgical Society  of  America  who  con- 
template traveling  nliroad  on  profes- 
sional business  in  liehalf  of  American 
interests  can  avoid  the  annoyance  of 
finding  themselves  without  satisfactory 
introductions,  by  cominunicating  with 
the  .secretary  of  their  society,  K.  F. 
Sharpless,  115  Himidway,  New  York 
City. 

Arrangcnicnts  liiive  been  perfected 
whereby  Ihe  coiisuliir  and  diplomatic 
representatives  of  the  United  Slates  in 
ihe  districts  to  which  the  engineer  is 
going  will  be  advised  concerning  his 
pending  visit.  1 1  is  anticipated  that 
the  arrangi-meiil  will  prove  of  mutual 
benefit. 
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Mitke  Leads  Discussion  on  Mine 
Fires  for  Boston  Section 

The  sixty-eighth  iiiwtinK  of  the  Bos- 
ton Section  of  the  A.  I.  M.  E.  was  held 
at  the  Engineers'  Club  at  Boston,  Mass., 
on  Monday,  May  9,  with  thii-ty-seven 
members  and  guests  present.  W. 
Spencer  Hutchinson,  chairman,  pre- 
sided. Edwin  Ludlow,  president  of  the 
Institute,  gave  an  interesting  account 
of  his  recent  visit,  in  company  with 
Secretary  Stoughton,  to  some  of  the 
other  sections.  He  then  turned  to  the 
work  being  done  by  Mr.  Hoover  and 
the  American  Engineering  Council 
and  the  pai-t  now  being  taken  in  na- 
tional affairs  by  engineers.  Mr.  Lud- 
low expressed  the  hops  that  these  ac- 
tivities would  not  cease,  now  that  the 
war  is  over,  but  would  increase  still 
further.  He  is  of  the  opinion  that  the 
engineering  profession  can  render  par- 
ticularly valuable  assistance  to  the 
country  by  combating  bolshevist  tend- 
encies and  supplying  the  country  with 
information,  so  that  the  weight  of  pub- 
lic opinion  may  be  thrown  on  the  side 
of  justice  rather  than  on  the  side 
which,  through  better  organization, 
frequently  has  caused  the  public  the 
most   discomfort. 

Bradley  Stoughton  followed  Mr. 
Ludlow,  adding  to  his  description  of 
their  Western  trip.  Mr.  Stoughton  also 
discussed  the  necessity  for  concerted 
action  by  the  engineering  profession. 
He  described  the  development  of  class 
consciousness  by  labor  and  capital  and 
the  failure  of  the  brain  workers  to  de- 
velop it  to  the  same  extent  and  the 
consequent  difficulty  the  latter  experi- 
ence in  securing  a  hearing.  To  cor- 
rect this  condition  he  urged  united  ef- 
fort and  strong  support  of  the  move- 
ments to  link  the  engineering  societies 
and  organizations. 

The  chairman  next  introduced  Charles 
A.  Mitke,  who  spoke  on  "Fires  in 
Metal  Mines."  His  talk  covered  the 
causes  of  mine  fires,  the  methods  of 
preventing  and  extinguishing  them. 
and  the  trouble  and  expense  they  in- 
volve. Mr.  Mitke  also  called  attention 
to  the  importance  of  considering  the 
fire  hazard  when  selecting  a  mining 
method. 

Some  discussion  followed  as  to 
whether  chalcocite  or  pyritic  ores  are 
the  more  dangerous,  and  whether  it  is 
oxidation  or  friction  that  is  responsible 
for  the  greater  part  of  the  heat  gen- 
erated. Mr.  Ludlow  related  some  of 
his  experiences  with  mine  fires  in  the 
anthracite  coal  fields  of  Pennsylvania. 


Columbia  School  of  Mines  Im- 
proves Ore-Dressing  Plant 

The  Miami  Copper  Co.  has  given  the 
Columbia  University  School  of  Mines 
.$2,.")00  for  the  purchase  and  installa- 
tion of  new  equipment  for  the  school's 
ore-dressing  laboratories.  A  like 
amount  has  been  given  by  Arthur  S. 
Dwight,  and  important  loans  of  ma- 
chinery have  been  made  by  the  Dorr 
company  and  the  Hardinge  company. 
These     reinforcements,     together     with 


much  remodeling  and  rearrangement 
of  other  appliances,  including  some 
eliminations  of  out-of-date  pieces,  bring 
the  laboratories  at  Broadway  and  HGth 
St.  up  to  present-day  needs  for  in- 
struction, research,  and  effective  co- 
operation with  the  mining  and  milling 
industries. 

The  generous  attitude  of  many  com- 
pany officials  toward  the  engineering 
schools  is  further  evidenced  by  these 
gifts  and  loans.  According  to  Prof. 
A.  F.  Taggart,  of  the  Columbia  School 
of  Mines,  one  of  the  aims  of  the  Miami 
Copper  Co.  in  transferring  the  above 
fund  to  that  school  is  to  insure  the 
maintenance  in  New  York  City  of  a 
modern,  well-equipped  laboratory  for 
the  study  of  problems  in  the  treatment 
of  ores. 


Washington  College  of  Mines 
Seeks  Students  of  Metal- 
lurgical Problems 

The  College  of  Mines  of  the  Uni- 
versity of  Washington  offers  four  fel- 
lowships in  co-operative  work  with  the 
Northwest  Experiment  Station  of  the 
U.  S.  Bureau  of  Mines  at  Seattle, 
Wash.  They  are  open  to  properly 
qualified  graduates  of  universities  and 
technical  schools,  and  have  a  value 
of  $900  per  year  of  twelve  months,  be- 
ginning July  1.  Their  purpose  is  to 
undertake  the  solution  of  problems  of 
special  importance  to  the  Pacific  North- 
west and  to  Alaska,  and  the  incumbents 
will  be  assigned  chiefly  to  laboratory 
work  under  the  experiment  station  tech- 
nologists. The  subjects  for  1921-22 
are:  Beneficiation  of  coal,  especially  by 
washing;  electrometallurgy;  ceramics; 
and  the  survey  of  the  clay  resources  of 
the  Northwest. 

Applications,  accompanied  by  copies 
of  collegiate  records,  professional  ex- 
perience, and  three  personal  references, 
should  be  addressed  before  June  1  to 
The  Dean,  College  of  Mines,  Seattle, 
Wash. 


Kansas  University  Celebrates 

Founding  of  Its  Engineering 

School 

The  thirtieth  anniversary  of  the  or- 
ganization of  the  School  of  Engineer- 
ing at  the  University  of  Kansas  was 
celebrated  on  April  19  and  20  wnth  a 
"Conference  on  Engineering  Activities 
in  Kansas"  by  visiting  engineers,  and 
with  an  elaborate  "Engineers'  Day" 
program  by  the  students. 

In  the  conference  on  engineering  ac- 
tivities Prof.  C.  M.  Young  made  a 
special  repoi't  on  Kansas  coals,  and 
State  Geologist  Raymond  C.  Moore 
spoke  on  oil  and  gas.  It  was  gener- 
ally agreed  that  the  most  helpful. line 
of  research  open  to  the  engineering 
department  of  the  university  is  the 
study  of  the  deterioration  of  materials 
and  structures  as  the  result  of  ex- 
posure to  the  weather.  Majoi'-General 
William  M.  Black,  chief  engineer, 
U.  S.  A.,  retired,  spoke  on  the  education 
of  engineers. 


A.  I.  M.  E.  Members  Form  a 
Philadelphia  Section 

Forty  members  residing  in  or  within 
fifty  miles  of  Philadelphia  met  at  the 
Engineers'  Club  in  Philadelphia  on  the 
evening  of  May  16,  the  semi-centennial 
of  the  founding  of  the  Institute  at 
Wilkes-Barre,  Pa.,  on  May  16,  1871, 
and  organized  the  Philadelphia  Section 
of  the  Institute. 

There  were  present  two  of  the  three 
surviving  founder  members  of  the  orig- 
inal body,  Willard  P.  Ward  and  Dr. 
Henry  S.  Drinker.  E.  C.  Pechin,  the 
third,  expressed  in  a  letter  much  re- 
gret at  not  being  able  to  attend. 

The  organization  of  the  section  had 
been  duly  authorized  by  the  board  of 
directors,  following  a  petition  signed 
and  presented  by  twenty-nine  local 
members.  By-laws  were  adopted,  and 
an  organization  was  effected  by  the 
election  of  an  executive  committee  com- 
posed of  Guillaem  Aertsen,  H.  M. 
Chance,  G.  H.  Clamer,  Henry  S. 
Drinker,  F.  Lynwood  Garrison,  E.  W. 
Parker,  A.  A.  Stevenson,  L.  H.  Taylor, 
Jr.,  S.  D.  Warriner,  and  Morris  Wil- 
liams. This  committee  elected  the  fol- 
lowing as  officers  for  the  first  year: 
Chairman,  Dr.  Henry  S.  Drinker;  vice- 
chairmen,  H.  M.  Chance,  A.  A.  Steven- 
son, S.  D.  Warriner;  secretary-Treas- 
urer, F.  Lynwood  Garrison,  982  Drexel 
Building,  Philadelphia.  Mr.  Ward  was 
elected  an  honorai'y  member  of  the 
Philadelphia  Section. 

Dr.  Drinker  gave  a  condensed  resume 
of  the  founding  and  early  days  of  the 
Institute,  and  his  address  was  followed 
by  some  interesting  reminiscences  by 
Mr.  Ward. 

A  general  discussion  followed,  cover- 
ing the  proposed  acti\'ities  of  the  sec- 
tion, and  the  meeting  closed  with  a 
smoker,  which  gave  the  members  pres- 
ent an  opportunity  to  meet  informally, 
and  to  discuss  the  founding  of  the 
section  and  plans  for  its  futui-e  gi'owth. 


Utah  Steel  Industry  Grows 

The  Utah  Society  of  Engineex's  was 
pddressed  recently  by  Morris  Rosenblatt, 
manager  of  the  plant  of  the  L^tah  Steel 
Corporation  at  Midvale.  Mr.  Rosen- 
blatt spoke  of  the  present  work  of  the 
plant,  and  of  the  future  extension  of 
the  steel  and  iron  industry  in  Utah. 
based  upon  the  iron  deposits  of  Iron 
and  Carbon  counties.  The  Midvale  plant 
is  producing  200  tons  of  standard  steel 
bars  and  rods  daily.  Preparations  are 
being  made  to  increase  this  output,  and 
also  to  make  light-weight  steel  rails. 
In  1917  the  company,  which  for  some 
time  had  been  producing  wrought  iron, 
installed  an  open-hearth  furnace,  which 
has  since  continuously  produced  steel 
from  scrap  material  collected  through- 
out the  inter-mountain  region.  Three 
hundred  and  fifty  to  4.50  men  are 
employed,  and  in  1920  the  pajToll 
amounted  to  $7.'S0,000.  Steel  to  the 
value  of  $.3,000,000  was  produced.  A 
larger  output  is  expected  for  the  com- 
ing year.  The  Western  States,  Japan, 
China,  and  other  foreign  countries 
offer  a  market  for  Utah's  steel. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


M.  I.  Goldman  has  completed  a  study 
of  salt  domes  on  the  Texas  and  Louis- 
iana coast. 

\\illiam  Parsons  has  joined  the  engi- 
neering force  of  the  Darwin  Silver  Co., 
at  Darwin,  Cal. 

Norman  Carmichael,  general  man- 
ager for  Arizona  Copper  Co.,  Clifton, 
Ariz.,  is  in  New  York  City. 

W.  A.  Coughlan,  of  Sault  Ste.  Marie, 
Ont.,  is  now  with  Consolidated  Asbes- 
tos, Ltd.,  at  Thetford  IMines,  Que. 

Benjamin  D.  Stewart  has  been  reap- 
pointed by  Governor  Thomas  Riggs  as 
territorial  mine  inspector  for  Alaska. 

B.  M.  Walton  has  accepted  the  posi- 
tion of  manager  for  Porcupine  Pay- 
master Mines,  Ltd.,  at  South  Porcupine, 
Ont. 

C.  E.  Siebenthal,  geologist,  of  the 
U.  S.  Geological  Survey,  is  doing  geo- 
logic work  in  the  Joplin  district,  Mis- 
souri. 

James  P.  Porteus,  superintendent  of 
the  Bonney  mine,  Lordsburg,  N.  M.,  has 
returned  from  a  business  trip  to  New 
York  City. 

G.  C.  Bateman,  manager  of  La  Rose 
Consolidated  Mines,  addressed  the  Tor- 
onto Board  of  Trade  recently,  on  the 
mining  industry  of  Ontario. 

W.  C.  Campbell,  mining  engineer,  of 
Toronto,  who  was  in  Africa  for  several 
years  previous  to  his  recent  stay  in 
Mexico,  has  returned  to  Toronto. 

Thomas  L.  Chapman,  who  has  been 
making  examinations  in  the  Lordsburg, 
N.  M.,  and  Patagonia,  Ariz.,  districts 
has  returned  to  Los  Angeles,  Cal. 

F.  W.  Holler,  recently  superintendent 
for  the  Belmont  Surf  Inlet  Mines,  Ltd., 
at  Surf  Inlet,  B.  C,  may  now  be  ad- 
dre.ssed  at  214.5  Goodrich  Ave.,  St.  Paul, 
Minn. 

S.  C.  Thompson  recently  appointed 
consulting  engineer  for  Kirkland  Pro- 
prietary Mines,  Ltd.,  has  been  examin- 
ing its  Tough-Oakes  and  Burnside  prop- 
erties, Kirkland  Lake. 

.MoHeN  John -ton,  formerly  district  in- 
Hpector  of  mines  at  Lethbridgc,  Alta., 
haH  been  appointed  to  a  similar  position 
in  the  Drumhcller  district.  He  has 
headf|uartiT»  at  Calgary. 

W.  H.  CraKo  and  Frank  MutrhinHon, 
<t(  Dululh,  Minn.,  with  I,.  I).  Davenport, 
of  Boston,  Mass.,  will  sail  from  Scntlie, 
Wash.,  early  in  June  to  examine  iron 
ore  and  cinl  dfixisitu  in  Manchuria. 

Wilfrid  Kilinn,  professor  of  geology 
at  thi'  University  of  Gn';noble  in  thi- 
Dauphin,  France,  has  been  awarded  thr 
Gaudry  gold  medal,  the  hlgheNt  diittin'- 
tion  conferred  by  the  Socldti  G6oI., 
jrif|ue  de  France. 

Kaymond  (Juycr,  mining  engineer,  of 
Spokane,  Wash.,  who  n-ci-ntly  vinlted 
Katherine,    Ariz.,    and    Kly,    Nev.,    dis- 


tricts, has  gone  to  La  Jara  district, 
Tepic,  Mexico,  where  he  is  interested  in 
a  gold  property. 

Duncan  McDonald,  district  inspector 
of  mines  at  Calgary,  Alta.,  is  now  gen- 
eral superintendent  of  the  Mine  Rescue 
and  First-Aid  Department  of  the  Can- 
adian Department  of  Mines,  for  the 
province  of  Alberta. 

Charles  D.  Walcott,  secretary  of  the 
Smithsonian  Institution,  was  awarded 
the  Mary  G.  Thompson  gold  medal  by 
the  National  Academy  of  Sciences,  on 
April  26,  "for  distinguished  research 
in  geology  and  paleontology." 

Stewart  Campbell,  of  Hailey,  Idaho, 
who  was  elected  mine  inspector  for  the 
State  of  Idaho  last  fall,  is  making  his 
first  official  visit  to  the  mines  of  north- 
era  Idaho.  He  recently  spent  about 
thi-ee  weeks  in  the  Coeur  d'Alene  dis- 
trict, and  expects  to  return  in  the  fall 
to  make  a  more  extended  investigation. 

C.  V.  Corless,  president  of  the  Can- 
adian Institute  of  Mining  and  Metal- 
lurgy, Dean  R.  W.  Brock,  of  the  Uni- 
versity of  British  Columbia  and  former 
director  of  the  Geological  Survey  of 
Canada,  and  J.  J.  Denny,  metallurgist 
at  the  Nipissing  mine,  recently  received 
honorary  degrees  from  Queen's  Uni- 
versity. 

Dr.  M.  Y.  Williams,  professor  of 
paleontology  in  the  University  of  Brit- 
ish Columbia,  Vancouver,  B.  C,  and 
formerly  geologist  on  the  staff  of  the 
Canadian  Geological  Survey,  is  in 
charge  of  one  of  three  parties  sent 
out  by  the  Canadian  Geological  Survey 
to  make  a  geologic  survey  of  the  Mack- 
enzie River  district. 

Dr.  Mariano  Ospina  Perez  is  now  di- 
rector of  the  national  school  of  mines 
at  Medellin,  Colombia.  Dr.  Perez,  who 
succeeds  the  late  Dr.  Tulio  Ospina  in 
this  position,  is  a  mining  engineer  of 
experience  and  the  president  of  sev- 
eral mining  companies.  He  is  also  the 
recently  elected  head  of  the  firm  Tulio 
Ospina  y  Cia.,  mining  factors,  Medellin, 
Colombia. 

Mining  and  metallurgical  engineers 
recently  in  New  York  included:  Edouard 
L.  Foucar,  of  San  Francisco,  Cal.;  A.  B. 
Shut  Is,  of  the  American  Ores  &  Asbes- 
tos Co.,  Globe,  Ariz.;  D.  S.  Clements,  of 
Pittsburgh,  Pa.;  P.  W.  Donovan,  of  E. 
J.  Longyear  Co.,  Minneapolis,  Minn.; 
C.  Vey  Hrilman,  of  Rockland,  Me.;  W.  A. 
Rukcyser,  of  MoYitreal,  Que.;  Frank  A. 
Rdson.  of  thi'  Oklahoma  Geological  Sur- 
vey; Erskine  Kamway.  of  Birmingham, 
Ala.;  Edward  II.  (mik.  of  Culiacan, 
Sinalou;  K.  II.  BarkHdale.  of  Richmon<l, 
Va.;  Prof.  K.  W.  UriK-k,  dean  of  the 
University  of  Mrilish  Columliiii,  V.'in 
couver,  I!.   C 


Society  meetings 
announced 


Arizona  Chapter  of  American  Min- 
ing Congress  meets  at  Bisbee,  Ariz., 
on  June  13.  J.  E.  Curry,  of  Bisbee,  is 
secretary. 

Ontario  Mining  Association  meets  at 
Cobalt,  Ont.,  in  June.  Arrangements 
are  in  charge  of  Balmer  Neilly,  120 
Bay  St.,  Toronto. 

Great  Lakes  meeting  of  American 
Society  of  Mechanical  Engineers  will 
be  held  at  Cleveland,  Ohio,  on  June  13 
and  14.  Further  information  may  be 
had  from  C.  E.  Davis,  29  West  39th  St., 
New  York  City. 


Kxerutivf    Itiiiird    of    rcdi-rated    Am- 
rrirnn    Knginrrring    SorictioH    meets    in 

.St.     I.OUJH,    Mo.,    oil    .lUIH-    '.'•. 


Edward  B.  Rosa,  chief  physicist  of 
the  U.  S.  Bureau  of  Standards  since 
1910,  died  suddenly  in  his  office  at 
Washington,  D.  C.  on  May  17,  at  the 
age  of  sixty.  Dr.  Rosa  first  attained 
national  prominence  by  developing  the 
respiration  calorimeter  used  in  Profes- 
sor Atwater's  nutrition  experiments. 
Most  of  his  chief  work  has  been  in  the 
advancement  of  electrical  science. 
Among  his  notable  contributions  was 
the  establishment  of  the  laws  govern- 
ing electrolytic  corrosion.  During  the 
war  he  developed  a  number  of  instru- 
ments of  great  usefulness,  including 
the  geophone,  for  accurately  locating 
mining  operations.  He  also  devised 
improved  direction  finders  for  radio- 
telegraphy.  Dr.  Rosa  was  secretary  of 
the  International  Commission  on  Elec- 
trical Standards,  a  member  of  the 
American  Engineering  Standards  Com- 
mittee, and  of  numy  learned  societies, 
including  the  United  States  National 
Academy  of  Science. 

In  the  death  of  William  S.  McCornick, 

on  May  18,  Salt  Lake  City,  Utah,  has 
lost  one  who  for  almost  fifty  years  was 
a  beneficent  and  forceful  influence  in 
the  development  of  the  state.  Mr.  Mc- 
Cornick, who  was  tinlity-four  years  old, 
went  to  Utah  in  1.S7.'!.  and  engaged  in 
a  banking  business  first  known  as 
White  &  McCornick  and  later  as  Mc- 
Cornick &  Co.  From  that  time  onward 
he  gave  generous  support  to  worthy 
enterprises  of  all  kinds,  so  that  he  was 
justly  regarded  as  one  of  the  builders 
of  Utah.  Mr.  McCornick  early  recog- 
nize<l  the  mining  opportunities  of  the 
state  and  the  potential  value  of  the 
mining  industry.  .Among  other  things, 
he  helped  to  further  the  development 
of  such  properties  ;is  the  Silver  King 
Coalition,  till'  Daly  West,  and  the  Cen- 
tenniiil-Eureka.  In  1H99,  when  the 
Uiiiled  States  Minintr  Co.,  bought  con- 
trol of  the  ('entennial-EurekM,  u  check 
for  $l,;mr,,OIMI  pn.ss.M  through  the  Mc- 
Tornick  hank  and  was  cashed  there,  and 
this  hung  for  years  in  Mr.  McCornick's 
office.  At  the  lime  of  his  death  Mr.  Mc- 
Cornick was  a  dircijor  in  the  Silver 
King  Coalition,  the  I 'tab  Power  &  Light 
(;o.,  and  in  the  AiioTiran  Smelting  & 
ReDnIng  Co.,  as  well  as  in  many  enter- 
prises  not  connected  with  mining. 
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Leading  Events 


Safety  Campaign  Undertaken 
in  Utah 

State  Industrial  Commission  and  U.  S. 

Bureau  of  Mines  Unite  in  Effort  To 

Reduce  Number  of  Accidents 

A  safety  first  campaign  to  reduce 
the  number  of  accidents  in  Utah  mines 
has  been  inaugurated  by  the  state  in- 
dustrial commission  co-operating  with 
the  U.  S.  Bureau  of  Mines,  C.  A.  Allen, 
state  mine  inspector,  and  Dr.  A.  L. 
Murray,  of  the  bureau,  being  in  charge 
of  the  work.  As  approximately  40  per 
<:ent  of  fatal  accidents  in  Utah  mines 
are  attributed  by  state  and  federal  in- 
spectors to  carelessness  on  the  part  of 
the  workers  themselves,  and  only  from 
10  to  12  per  cent  to  faulty  conditions, 
it  can  readily  be  seen  what  may  be 
expected  from  a  campaign  of  educa- 
tion. 

First  aid  and  mine  rescue  classes 
have  been  given  by  instructors  and 
crews  of  the  mine  rescue  car,  follow- 
ing the  usual  custom,  and  this  instruc- 
tion made  to  fit  in  with  the  general 
educational  movement.  From  Jan.  16 
to  April  19,  in  all  376  men  have  taken 
first-aid  training  and  42  men  mine 
rescue  work;  1,790  men  have  attended 
safety  rallies  at  which  the  ideals  of 
"safety  first"  were  emphasized  and  the 
dangers  of  carelessness  illustrated  by 
moving  pictures  furnished  by  the  Bu- 
reau of  Mines  and  the  Red  Cross. 

The  school  children  are  being  inter- 
ested, and  1,219  have  enlisted  as  "safety 
and  health  scouts,"  pledging  themselves 
to  be  careful  and  to  urge  their  parents 
to  be  careful.  In  the  case  of  each 
child  joining  the  movement  the  parent 
or  guardian  signs  his  personal  ap- 
proval of  the  movement  toward  in- 
creased safety  in  Utah,  and  pledges  his 
support.  The  full  campaign  is  being 
carried  on  in  Ophir,  Eureka,  Park  City, 
Coalville,  and  Bingham  and  other 
camps.  The  Garfield  and  Murray  smelt- 
ers have  permanent  safety  organiza- 
tions and  so  were  not  visited.  The  in- 
dustrial commissioner  is  fui-nishing 
funds  for  posters,  literature,  pledge 
cards,  buttons,  rental,  and  incidental 
expenses;  also  some  of  the  speakers. 
The  Bureau  of  Mines  supplies  the  mine 
rescue  car  and  the  workers. 


C.  &  H.  President  Heads  Copper 
Export  Association 

John  D.  Ryan  resigned  as  president 
of  the  Copper  Export  Association  at 
the  meeting  of  the  stockholders.  Mr. 
Ryan  has  been  president  of  the  asso- 
ciation since  it  was  formed  and  de- 
clined re-election,  but  will  continue  as 
a  member  of  the  executive  committee. 
R.  L.  Agassiz,  president  of  the  Calu- 
met &  Hecla  Mining  Co.,  was  elected 
to  succeed  Mr.  Ryan. 


WEEKLY  RESUMfi 

The  Silver  King  Coalition  Mines 
Co.  and  the  Daly  West  Mining  Co., 
both  of  Park  City,  Utah,  have  decided 
to  resist  the  recent  attempt  of  the 
American  Smelting  &  Refining  Co.  to 
abrogate  its  smelting  contracts  with 
them,  under  the  plea  that  the  rates 
arc  too  low  tc  permit  it  to  earn  a 
profit.  A  safety  campaign  has  been 
nndertaken  in  various  camps  in 
Utah  by  the  State  Industrial  Com- 
mission and  the  U.  S.  Bureau  of 
Mines  in  an  effort  to  reduce  the  num,- 
ber  of  accidents.  At  Tonopah  and 
Divide  strike  conditions  have  changed 
but  little,  although  the  operators  are 
endeavoring  to  bring  in  workmen 
from,  other  districts.  The  striking 
miners  at  Rochester,  Nev.,  have  re- 
turned. At  Bisbee,  Ariz.,  the  Night 
Hawk  Leasing  Co.  has  discovered  an 
important  body  of  high-grade  bornite. 
In  Minnesota  the  Palatine  Mining  tt 
Di  velopmcnt  Co.  has  been  organized 
to  operate  the  Paulson  mine  in  the 
Gunfiint  Lake  district,  near  the  Cana- 
dian boundary.  Word  has  come  that 
the  Mount  Lyell  copper  company  in 
Tasmania  will  shut  down  June  16. 

At  Washington  the  draft  of  the 
proposed  revision  of  the  mining  law 
is  still  held  up.  The  Committees  on 
Mines  and  Mining  are  said  to  favor 
delaying  making  any  changes  in 
assessment  work  requirements  until 
the  revision  referred  to  is  considered. 
Representative  Hayden  has  intro- 
duced a  bill  granting  exclusive  rights, 
in  certain  states,  to  prospect  for 
copper  deposits  under  certain  condi- 
tions. 


F.  H.  Brownell,  vice-president  of  the 
American  Smelting  &  Refining  Co., 
was  elected  chairman  of  the  board.  All 
other  officers  and  members  of  the  ex- 
ecutive committee  were  re-elected. 


Republic  Iron  &  Steel  To  Abolish 
Eight-Hour  Day  With  Overtime 

Iron-Ore  Properties  of  Company  Not 
Affected  by  Order 

Announcement  has  been  made  by  the 
Republic  Iron  &  Steel  Co.  that  here- 
after the  basic  eight-hour  day  with 
overtime  will  be  abolished  at  its  plants 
near  Youngstown,  Ohio.  Where  the 
working  day  constitutes  ten  to  twelve 
hours,  straight  time  on  an  hourly  basis 
will  be  paid.  For  some  time  prior  to 
this  order,  all  overtime  was  settled  on 
a  basis  of  time  and  one-half.  It  has 
been  indicated  that  other  independent 
manufacturers  will  take  the  same 
course,  and  if  they  do  so  more  than 
l.'S.OOO  employees  will  be  affected.  Such 
orders  affecting  the  iron  ore  properties 
of  the  company  in  the  Lake  Superior 
district  have  not  as  yet  been  received. 


A.  S.  &  R.  Abrogates  Contracts 

With  Two  Park  City 

Companies 

Refuses   To   Smelt   Silver    King    Coali- 
tion and  Daly  West  Ores  at  Rates 
in  Existing  Contracts 

A  controversy  over  a  proposed  in- 
crease in  smelting  rates  between  the 
Silver  King  Coalition  Mines  Co.  and 
the  Daly  West  Mining  Co.,  both  of 
Park  City,  Utah,  on  the  one  hand,  and 
the  American  Smelting  &  Refining  Co. 
on  the  other,  is  being  watched  with 
much  interest  by  the  mining  men  of 
the  state.  Both  mining  companies, 
which  hold  contracts  with  three  and 
four  years  still  to  go,  respectively,  have 
been  notified  by  the  smelting  company 
that  smeltine:  charges  on  ores  and  con- 
centrates shipped  after  May  15  will  be 
raised.  The  matter  hinges  about  the 
interpretation  of  the  disabling  clause 
in  the  smelting  contracts,  which,  as 
quoted  by  W.  Mont  Ferry,  of  the  Silver 
King  company,  reads  as  follows: 

"In  cases  of  acts  of  nature,  strikes 
of  any  kind,  affecting  the  operations 
of  the  contracting  parties,  fires,  floods, 
shortage  of  cars,  financial  crises,  war 
or  insurrections,  or  any  cause  whatso- 
ever which,  being  beyond  the  control 
of  the  contracting  parties  or  either  of 
them,  shall  make  it  a  disability  on  the 
part  of  the  mining  company  to  ship  the 
product  herein  contracted,  or  for  the 
smelting  company  to  receive,  purchase 
and  treat  such  product,  the  parties 
hereto  shall  be  relieved  of  all  responsi- 
bility or  claim  for  damage  for  failure 
to  ship  or  receive  the  product;  but 
shipments  and  receipts  shall  be  resumed 
as  soon  as  the  disabling  cause  is  re- 
moved and  the  period  of  such  interrup- 
tion or  interruptions  shall  be  added  to 
the  time  provided  for  in  this  contract." 
According  to  Mr.  Ferry,  "as  far  as 
the  language  of  the  contract  pertains, 
the  only  disability  under  which  the 
.American  Smelting  &  Refining  Co.  can 
possibly  be  laboring  is  disability  to 
make  a  profit  treating  the  King  Coali- 
tion ores  and  concentrates  under  the 
schedule  of  rates  agreed  upon."  G.  W. 
Lambourne,  of  the  Daly  West  company, 
has  asserted  that  his  company  will  take 
a  determined  stand  with  the  Coalition 
in  the  controversy.  In  his  opinion  the 
advance  in  the  cost  of  smelting  would 
not  make  the  disability  clause  opera- 
tive. When  the  smelters  were  making 
large  profits,  he  says,  mining  companies 
were  not  —  to  his  knowledge  —  ap- 
proached with  an  offer  of  a  more  rea- 
sonable reduction  charge. 

The  point  of  view  of  the  smelting 
company  is  given  by  J.  M.  Bidwell, 
manager  of  the  Salt  Lake  office  of  the 
American  Smelting  &  Refining  Co.,  as 
follows: 

"Each  contract  contains  a  provision 
that  when  and  if  conditions  arise  in  the 
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smelting  business  beyond  the  control 
of  the  company,  which  render  the 
smelting  of  their  ores  unprofitable  at 
the  contract  rates,  or  make  it  a  dis- 
ability or  serious  hardship  to  receive 
and  smelt  them,  then  the  contracts  may 
be  suspended.  The  contracts  also  pro- 
vide that  in  case  market  or  mining  con- 
ditions make  it  a  serious  hardship  for 
the  mining  companies  to  ship  ores,  they 
shall  not  be  obligated  to  ship  them. 
In  other  words,  if  the  cost  of  mining 
became  excessively  high,  or  the  metal 
prices  extremely  low,  and  the  mining- 
companies  cannot  ship  at  a  profit  un- 
der the  contract,  they  are  not  obligated 
to  ship  their  ores.  ...  Of  course, 
the  smelting  company  can  shut  down 
and  avoid  all  dispute,  but  that  is  a 
situation  which  it  is  now  using  every 
effort  to  avoid,  because  of  the  effect 
that  course  would  have  on  the  mining 
industry  and  on  the  people  of  the 
state.  .  .  .  Since  the  contracts  were 
made,  smelting  costs  have  gone  up  tre- 
mendously and  the  result  has  been  that 
for  a  considerable  period  of  time  the 
smelting  company  lias  been  receiving 
and  smelting  ores  from  these  properties 
at  a  heavy  loss.  The  smelting  com- 
pany has  borne  these  losses  without 
complaining  until  they  are  unable  to 
do  so  any  longer,  and  on  account  of 
the  present  existing  financial  and  metal 
market  conditions,  the  smelting  com- 
pany feels  that  it  is  not  fair  for  the 
mining  companies  to  ask  them  to  con- 
tinue taking  these  ores  at  such  heavy 
loss.  Since  these  contracts  were  first 
made  the  freight  rate  on  lead  bullion 
has  increased  approximately  $12  per 
ton.  The  price  of  coke  has  increased 
over  $5  per  ton.  The  cost  of  labor, 
limestone  rock,  coal,  steel,  and  other 
products,  and  all  other  factors  enter- 
ing into  smelting  the  ores  have  in- 
crea.sed  materially." 

Mr.  Bidwell  further  states  that  the 
company  offers  to  treat  the  ores  of  the 
two  protesting  mining  companies  at 
cost,  and  would  figure  these  costs  each 
month,  and  that  as  soon  as  these  costs 
were  lowered,  as  the  company  expects 
will  soon  be  the  case,  the  mining  com- 
panies would  be  given  the  benefit,  and 
adds  that  the  smelting  company  feels 
that  the  welfare  of  mining  and  smelt- 
ing enterprises  are  so  intenvoven  that 
only  by  the  most  cordial  co-operation 
can  these  industries  survive  present 
conditions. 

On  the  other  hand,  in  regard  to  the 
rlsf-  in  production  costs,  it  is  pointed 
out  by  the  mining  companies  that  this 
increase  has  extended  to  all  branches 
of  cntcrpri.Kc,  and  it  is  stated  that  mine 
op»-rators  have  sufTercd  as  heavily  or 
even  more  heavily  than  the  smelters. 
The  new  ratcH  proponed  by  the  smelter 
arc  slated  to  be  25  per  cent  higher  than 
thoMc  in  force  at  present,  that  is,  $H  « 
ton  higher.  It  Ik  intenrled  to  continue 
fo  offer  oreH  to  the  smelting  company, 
ncrf,rding  to  ofTieial  Htatcments,  at  the 
old  rafen,  and  if  thcHC  are  refuserl  the 
orei  will  be  ko1<I  on  the  open  market 
and  legal  action  will  be  taken  to  col- 
lect from  the  A.  S.  A  R.  the  difference 
in  the  price  reeeived  for  the  oreK  a» 
compared  with  the  price  received  if 
smelter!  under  the  A.  S,  &  R.  contract. 
The  A.  S.  &  R.  are  nhort  of  lead  ore 
at  preHcnt,  ho  that  it  in  Maid  to  be  ap- 
parently a  poor  time  to  HHk  an  IncreaMc 
in  itmeltinx  rateii. 


B.  H.  &  S.  Co.  Completing  Tests 
on  Electrolytic  Zinc  Processes 

Tainton  Method  Likely  To  Be  Selected 
for  Proposed  New  Plant,  Accord- 
ing to  F.  M.  Smith 

Final  tests  are  now  being  made  by 
the  Bunker  Hill  &  Sullivan  Mining  & 
Concentrating  Co.  to  deteraiine  which 
of  two  electrolytic  processes  will  be 
adopted  for  the  proposed  zinc  plant  to 
to  be  erected  by  the  company  at  Kel- 
Icgg,  Idaho.  The  two  processes  are  the 
Anaconda  and  the  Tainton,  the  latter 
being  in  successful  use  in  a  plant  at 
Martinez,  Cal.  Frank  M.  Smith, 
director  of  the  Bunker  Hill  smelter, 
states  that  the  Tainton  pi-ocess  seems 
to  have  some  advantages  over  the  Ana- 
conda process  and  will  probably  be 
adopted.  It  will  be  almost  a  year  be- 
fore construction  begins  on  the  new 
electrolytic  zinc  plant.  It  will  have  an 
initial  output  of  25  tons  per  day,  and  is 
intended  primarily  for  treating  zinc- 
lead  ores  from  the  Star  mine.  The 
company  plans  however,  to  accept  cus- 
tom business,  and  as  soon  as  conditions 
justify  the  capacity  of  the  plant  will  be 
increased  to  handle  the  ores  from  Pine 
Creek  and  all  others  that  are  offered. 


Paulson  Mine  at  Gunflint  Lake, 
Minn.,  To  Be  Reopened 

Palatine    Mining    &    Development    Co., 

Recently  Organized,  Also  Acquires 

Atikokan   Furnace 

A  new  company  known  as  the  Pal- 
atine Mining  &  Development  Co.  has 
been  formed  for  the  development  and 
operation  of  iron-ore  properties  in 
Minnesota.  The  company  has  acquired 
the  Paulson  mine,  in  the  Gunflint  Lake 
district,  in  Cook  County  near  the  Can- 
adian boundary.  The  company  has  also 
acquired  the  blast  furnace  formerly 
owned  by  the  Atikokan  Iron  Mining  Co. 
situated  at  Port  Arthur,  Ont.,  Canada, 
which  will  be  enlarged  and  modernized 
to  treat  all  ores  coming  from  the  new 
property. 

The  ore  in  this  district  is  generally 
magnetic,  with  traces  of  sulphur  and  a 
high  percentage  of  silica.  Owing  to  the 
complexity  of  the  deposit,  some  of  the 
ore  will  require  concentration  and  roast- 
ing before  it  reaches  the  furnace,  but 
i;  is  expected  that  it  will  be  possible  to 
ship  some  direct  to  the  furnace  with- 
out  treatment. 


Marsh  Mines  Recent  Settlement 
A  Lucky  One 

Vein    East    of    Fault    Proved    Not    To 

Cross   East   End    Line  —  Point 

Immaterial  Now 

Since  the  settlement  of  the  litigation 
between  the  Marsh  and  Hecla  com- 
panies, the  first-named  company  has 
continued  drifting  on  the  Russell  vein 
to  prove  its  position  with  respect  to 
Marsh  ground,  and  when  this  has  been 
accomplished  work  will  be  transferred 
1,000  ft.  below  to  the  Gertie  tunnel, 
from  which  a  crosscut  will  be  run  which 
should  cut  the  vein  in  about  450  ft. 
According  to  the  statement  submitted 
to  the  stockholders  at  the  recent  meet- 
ing, after  paying  all  debts  the  company 
had  a  cash  balance  of  $89,699.  A  divi- 
dend has  since  been  declared  of  2c.  per 
share,  amounting  to  $40,000,  which 
leaves  a  balance  of  almost  $50,000  for 
development  purposes.  It  will  be  re- 
called that  the  Hecla  company  paid 
Marsh  $U2,.500  in  settlement  of  the 
apex  litigation,  and  it  is  this  payment 
that  makes  the  dividend  possible. 

In  closing  a  letter  to  stockholders 
outlining  plans  of  the  company,  Kdward 
Pohlman,  president  of  the  Marsh,  states 
thai  development  work  on  the  Russell 
claim  has  located  the  vein  east  of  the 
fault  and  that  "it  has  been  conclusively 
shown  that  the  vein  will  pass  out 
through  the  north  side  line  of  the  Rus- 
sell claim,  instead  of  crossing  the  east 
end  line.  Now  that  the  settlement  has 
been  i  (Tected,  it  is  immaterial  whether 
the  apex  of  the  vein  crosHCg  either  line, 
but  had  no  spttlemont  been  reacheil 
before  provln^j  the  vein  in  the  posi- 
tion in  which  it  wan  loraterl  east  of  the 
fault,  the  company  woidil  have  found 
it«elf  in  a  coniiiroMiising  po.Hilidti,  hh  it 

would  have  I n  dilTirult  to  suHtain  ilH 

claim  of  extralateriil  nrhis  iif^iiiiist  ihi' 
Hecin  company." 


Party  of  Engineers  Will  Go  to 
Manchuria 

A  group  of  engineers  and  geologists 
will  sail  from  Seattle  on  June  3  for 
China,  where  they  will  make  a  geolog- 
ical examination  and  report  for  the 
South  Manchuria  Railroad  Company, 
covering  the  iron  and  coal  deposits 
owned  by  the  company  in  the  vicinity 
of  Anshan  and  Mukden,  Manchuria. 
The  party  will  he  composed  of  W.  H. 
Crago,  Duluth.  Minn.;  Frank  Hutchin- 
son, Duluth,  Minn.;  Dean  W.  R.  Apple- 
by of  the  school  of  mines  at  the  Uni- 
versity of  Minnesota;  W.  R.  Emmons, 
geologist  for  the  State  of  Minnesota; 
Warren  J.  Meade,  Madison,  Wis.,  and 
L.  D.  Davenport,  of  Boston,  Mass. 


New  100-Mile  Itailroad  Proposed 
for  Northern  Ontario 

Provided  the  Oiit.irio  government  will 
guarantee  the  bonds  of  the  company 
to  the  extent  of  $:!,500  per  mile  for  the 
construction  of  100  miles  of  railway, 
the  Northern  Light  Railway  Co.  pro- 
poses to  ciininicnce  operations  as  soon 
as  possible  to  provide  transportjition 
for  several  new  mining  camps  of  North 
Ontario.  It  is  planned  to  run  west- 
ward from  Swastika  on  the  Timiskam- 
ing  &  Northern  Ont.irio  line  to  Gow- 
ganda,  Malacliewan  and  West  Shining 
Tree,  ami  later  to  hiiild  n  loop  from 
the  same  point  easlw.ird  toucliing  Kirk- 
land  Lake,  Larder  Lake  and  Skead 
Township  camps,  ri'furning  to  tlie  T.  & 
N.  O.  at  HoHton  Creek. 


Mount  l^vell  To  Shut  Down 

The  Ml.  LyII  Mining  &  Railway  Co. 
will  Khut  down  .huie  Id,  according  to  a 
cnbli-  (linpatch  received  by  the  Depart- 
ment of  Commerce.  It  is  said  that  this 
Ik  the  result  of  the  refusal  on  the  jiarl, 
of  the  miners  to  m  rept  a  reduction  \i\ 
wages.      About     I. .'1(10    men    are    iilTeited. 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Draft  of  Revised  Mining  Law 

Still  Held  Up 

Mining  Committees  Favor  VVithlioldinK 

Assessment     Work     Legislation  — 

Action  on  War  Minerals  Also 

Delayed 

The  draft  of  the  proposed  revision  of 
the  mining  law  has  not  been  delivered 
to  the  Committees  on  Mines  and  Mining 
as  had  been  expected,  owing  to  the 
necessity  of  perfecting  some  of  the 
language  from  a  legal  viewpoint.  The 
law  officer  of  the  Bureau  of  Mines  was 
sent  to  New  York  to  assist  in  that  work. 

Both  the  Senate  and  House  Com- 
mittees on  Mines  and  Mining  have  de- 
cided, in  view  of  the  imminence  of  gen- 
eral revision  of  the  mining  law,  to 
withhold  legislation  with  regard  to 
assessment  work.  The  committees 
favor  a  change  which  will  permit 
assessment  work  to  be  done  during  the 
fiscal  rather  than  the  calendar  year. 

In  this  connection  the  delegate  from 
Alaska  has  introduced  in  the  House  of 
Representatives  a  bill  providing  that 
assessment  fees  on  mining  claims  may 
be  diverted  for  road-building  purposes. 
The  bill  provides  that  the  $100  annual 
payment  on  each  mining  claim  may  be 
made  direct  to  the  Treasurer  of  Alaska 
for  road  improvements  in  the  vicinity 
of  the  claim  or  that  the  owner  may  do 
road  or  trail  work  in  the  vicinity  of  his 
property  and  receive  the  same  credit 
as  would  have  accrued  to  him  had  he 
done  improvement  work  on  the  claim 
itself. 

Former  soldiers  would  be  relieved 
from  assessment  work  on  any  mining 
claims  that  they  may  hold  for  a  period 
of  five  years,  from  July  1,  1921,  if  a  bill 
introduced  by  Representative  Line- 
berger  should  become  a  law. 

The  House  Committee  on  Mines  and 
Mining  met  in  executive  session  on  May 
20,  but  none  of  the  bills  before  the  com- 
mittee was  reported  out.  It  was  decided 
to  postpone  final  action  on  legislation 
bearing  upon  supplemental  war  min- 
erals relief  awards  so  as  to  give  the 
Comptroller  of  the  Treasury  an  oppor- 
tunity to  review  the  Dolbear  case.  This 
action  was  taken  in  the  hope  that  the 
Comptroller  may  interpret  existing  law 
so  as  to  permit  a  supplemental  award 
when  new  evidence  shows  that  the 
claimant  should  receive  the  amount 
asked  despite  the  fact  that  he  had  ac- 
cepted a  previous  award  as  full  settle- 
ment of  the  claim. 


Exclusive  Prospecting  Rights 
Proposed  in  Hayden  Bill 

To    Encourage    Search   for   Copper   De- 
posits— Permit  Limited  to  Three 
Years  and  1,280  Acres 

In  an  effort  to  encourage  prospecting 
on  the  public  lands  in  Arizona,  New 
Mexico,  Nevada,  and  Utah,  Representa- 
tive Hayden,  of  Arizona,  has  introduced 
a  bill  authorizing  the  Secretary  of  the 
Interior  to  issue  prospecting  permits 
which  will  give  the  exclusive  right,  for 
a  period  of  three  years,  to  prospect  for 
copper  on  the  public  lands  in  the  states 
mentioned,  in  an  area  not  to  exceed 
1,280  acres.  The  bill  provides  that  oper- 
ations must  begin  within  one  year  of 
the  date  of  the  permit  and  that  within 
two  years  after  the  date  of  the  permit 
at  least  one  drill  hole  or  one  shaft 
must  have  been  sunk  to  a  depth  of  not 
less  than  500  ft.,  unless  a  deposit  of 
copper  be  discovered  at  a  lesser  depth. 
At  the  end  of  three  years  the  holder  of 
the  permit  must  have  a  drill  hole  or  a 
shaft  with  an  aggregate  depth  of  not 
less  than  1,500  ft.,  unless  copper  should 
have  been  discovered  at  a  higher  level. 

Provision  is  made  for  the  extension 
of  the  permit.  The  same  conditions 
apply  to  a  tunnel  or  a  drift.  On  any 
claim  held  under  the  mining  laws,  the 
holder  of  that  claim  will  have  a  prefer- 
ence right  to  a  prospecting  permit.  In 
the  case  of  the  discovei-y  of  a  valuable 
deposit  of  copper  the  permittee  is  to  be 
given  a  patent  upon  payment  of  $5  per 
acre. 

Souvenir  Gold  Dollar  for  Grant 
Centenary 

A  bill  has  been  introduced  in  Con- 
gress providing  for  the  coinage  of  a 
souvenir  gold  dollar  in  commemoration 
of  the  centenary  of  the  birth  of  General 
U.  S.  Grant.  The  Secretary  of  the 
Treasury  is  authorized  by  the  bill  to 
purchase  in  the  open  market  the  quan- 
tity of  gold  bullion  necessary  to  coin 
200,000  of  these  memorial  dollars. 


Government's  Silver  Purchases 

Purchases  of  silver  under  the  Pitt- 
man  Act  amounted  to  302,000  fine 
ounces  for  the  week  ended  May  21. 
This  brings  the  total  purchases  of  silver 
since  the  enactment  of  the  Pittman  Act 
to  54,120,197  fine  ounces. 


Mme.  Curie  at  Dedication  of  New 
Cryogenic  Laboratory 

Next  in  importance  to  the  gathering 
at  which  the  President  presented  Mme. 
Marie  Curie  with  a  gram  of  radium  on 
behalf  of  the  women  of  the  United 
States,  was  the  ceremony  in  connec- 
tion with  the  dedication  of  the  new 
Cryogenic  Laboratory  of  the  Bureau  of 
Mines.  At  that  ceremony  Director 
Bain,  of  the  Bureau  of  Mines,  presented 
Mme.  Curie  with  a  carefully  selected 
specimen  of  the  carnotite  ore  typical  of 
the  ore  from  which  the  gram  of  radium 
had  been  extracted.  Mme.  Curie  was 
also  presented  with  a  jar  of  the  first 
ore   taken   from   the   Colorado  deposit. 


$35,000  Appropriation  Approved 
for  Non-Metallic  Inquiry 

lndu.stries    To    Benefit    Will    Also    Con- 
tribute Substantially — Director 
Bain  Explains  Need 

An  appropriation  of  $35,000  "for  in- 
quiries and  scientific  and  technologic 
investigations  concerning  the  mining, 
preparation,  treatment  and  utilization 
of  heavy  clay  products,  cement,  feld- 
spar, slate,  and  other  non-metallics," 
has  been  approved  by  the  Appropri- 
ations Committee  of  the  House  of 
Representatives.  This  practically  in- 
sures its  ultimate  approval.  The  Di- 
rector of  the  Bureau  of  Mines  had 
asked  for  $47,000  in  order  to  carry  on 
this  work. 

To  the  sum  appropriated  by  Congress 
will  be  added  a  substantial  fund  con- 
tributed by  the  industries  which  hope 
to  benefit  from  the  result  of  this  work. 
This  study  will  be  conducted  in  co- 
operation with  the  Bureau  of  Standards. 
The  Bureau  of  Mines  intends  to  devote 
its  work  to  the  mining  and  preparation 
of  the  matei-ials,  whereas  the  Bureau 
of  Standards,  which  has  an  appropri- 
ation of  its  own  for  the  purpose,  will 
look  after  qualities  and  standardization 
of  the   finished  product. 

Director  Bain  of  the  Bureau  of  Mines 
appeared  before  the  committee  to  ex- 
plain the  need  for  this  appropriation. 
He  said  that  comparatively  few  studies 
of  the  non-metallics  have  been  made. 
He  pointed  out  that  there  is  a  special 
need  for  research  on  the  items  covered 
by  this  appropriation.  Despite  the 
shortage  of  housings,  and  great  demand 
for  brick,  he  said,  there  had  been  a  de- 
crease of  35  per  cent  in  production  as 
compared  with  1913.  This  is  despite 
the  fact  that  the  price  of  common  brick 
has  increased  in  that  period  from  $5.54 
per  thousand  to  $25  a  thousand  in  New 
York.  He  told  the  committee  that  from 
30  to  50  per  cent  of  the  cost  of  brick 
was  represented  by  the  cost  of  fuel. 
As  the  total  value  of  the  brick  and  tile 
output  is  $184,000,000  a  year,  great 
opportunity  is  given  to  reduce  the  costs 
by  effecting  greater  efficiency  in  the 
use  of  fuel. 

The  problem  in  slate,  Mr.  Bain  ex- 
plained to  the  committee',  is  to  utilize 
the  waste.  He  believes  that  much  of 
the  slate  which  is  not  suitable  for  slabs 
can  be  utilized.  The  Bureau  already 
has  developed  the  fact  that  it  is  a 
valuable  constituent  of  road  surfacing 
materials  and  is  also  used  for  roofing 
compounds. 

Mr.  Bain  also  pointed  out  that  there 
is  a  tendency  on  the  part  of  large  users 
of  cement  to  erect  their  own  plants, 
which  create  a  demand  for  fundamental 
data  as  to  the  character  of  the  raw  ma- 
terials. 
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Senate  Gets  Montana  Resolution 

Urging  Passage  of  McFadden 

Gold  Bonus  BUI 

Senator  Walsh  presented  to  the  Sen- 
ate on  May  17  a  joint  resolution  by  the 
Montana  Legislature  urging  the  Fed- 
eral Congress  to  secure  the  immediate 
enactment  into  law  of  the  McFadden 
Gold  Bonus  Bill.  The  resolution  called 
attention  to  the  fact  that  the  gold- 
mining  industry  of  the  United  States  is 
lagging  and  production  is  shrinking. 
Attention  was  also  called  to  the  fact 
that  the  character  of  gold  mining  has 
changed  since  the  coinage  value  of  gold 
•was  fixed,  more  than  100  years  ago.  At 
that  time  gold  was  obtained  from 
placer  gravel  and  from  shallow  work- 
ings in  rich  quartz  veins.  Labor  was 
cheap,  long  hours  were  in  vogue  and 
supplies  inexpensive.  On  the  other 
hand,  the  resolution  points  out,  practi- 
cally all  gold  today  is  obtained  from  deep 
mining    and    from    low-grade    deposits. 


The  operation  now  requires  expensive 
machinery  and  appliances,  skilled  labor 
and  expensive  supplies. 

Senator  Walsh  also  presented  a  reso- 
lution of  the  Montana  Legislature  stat- 
ing that  it  is  the  sense  of  that  body 
that  the  Federal  Government  should 
place  a  tariff  upon  the  importation  of 
chrome  ores  at  the  earliest  possible 
moment,  so  as  to  protect  the  domestic 
producers  of  that  ore. 

Frelinghuysen  Bill  Would  Put 

Coal  Statistics  in  Department 

of  Commerce 

By  proposing  to  transplant  the  divi- 
sion of  coal  statistics  of  the  U.  S. 
Geological  Survey  in  the  Bureau  of  the 
Census,  the  Frelinghuysen  coal  bill,  now 
on  the  Senate  calendar,  promises  to 
precipitate  one  of  the  major  issues  in- 
volved in  the  reorganization  of  the 
Government  departments.     The  matter 


is  of  interest  to  all  mineral  indus- 
tries. All  statistics  on  mineral  re- 
sources of  the  Geological  Survey  are 
obviously  in  the  same  category. 

Senator  Frelinghuysen's  action  is 
based  on  the  belief  that  statistics  as 
to  coal  production  and  distribution  are 
commercial  rather  than  scientific  in 
character.  Therefore  he  believes  they 
should  be  placed  in  the  statistical 
bureau  of  the  Department  of  Commerce. 

It  is  certain  that  this  provision  of  the 
bill  will  meet  with  opposition  on  the 
ground  that  such  statistics  should  be 
gathered  in  close  co-operation  with  the 
technical  men  who  utilize  them.  The 
point  also  is  made  that  no  fault  has 
been  found  with  the  accuracy  of  the 
mineral  statistics  gathered  by  the 
geologists  of  the  U.  S.  Geological  Sur- 
vey, whereas  the  statistics  of  the 
Bureau  of  Census  covering  technical 
subjects  have  been  generally  regarded 
as  possessing  little  value. 


News  by  Mining  Districts 


Special  London  Letter 

Waihi  Gold's  Latest  Report  Indicates 
Several  Years'  Life  Remaining — 
Negotiations  With  Soviet  Gov- 
ernment Arouse  Interest 
By  W.  a.  Doman 
London,  May  13— Although  the  Waihi 
gold  mine  is  not  the  great  and  valuable 
property  it  formerly  was,  it  still  ap- 
parently has  several  years'  life  ahead 
of  it.  At  least  the  superintendent  states 
in  his  latest  report  that  the  company  is 
now  assured  of  adequate  supplies  of 
mining  timber  for  some  years.  In  its 
early  career  the  Waihi  was  regarded  as 
one  of  the  great  investment  mines  of 
the  world,  and  to  date  it  has  distributed 
over  £.5,000,000  in  dividends  and  paid 
£646,000  in  income  tax,  from  gold  and 
silver  obtained  of  a  value  of  £12,987,000. 
The  interesting  point  now  is  the  ore 
reserves.  Owing  to  higher  wages, 
shorter  working  hours  and  lowered 
labor  cfTiciency,  no  less  than  175,950 
tons  of  ore  are  temporarily  written  off 
the  quantity  of  developed  reserves.  The 
mine  management  calculates  on  a  basis 
of  84/-  per  oz.  for  Kold  and  2/-  for 
silver.  At  Dec.  31  last  the  ore  reserves 
stood  thus: 
General    ■  •  •  •  •  ■  „^  , 

523,828  tons  asscy  value  .11.27/- 
Suspcnsc  , -^^ 

254,737   tons   assey  value   38.8/- 

Total „„  , 

778.505  tons  assay  value  33.73/- 

ApproxImaU-ly  one-third,  it  will  be 
seen,  cannot  now  be  extracted,  as  u 
Koodly  proportion  of  it  must  be  in  the 
form  of  pillars.  It  will  be  noU-d,  too, 
that  this  ore  contains  the  highest 
values.  In  all,  the  mine  has  about 
twenty  Hcparntf  re»-f»,  the  principal  be- 
ing the  Mnrthn,  the  Uoynl.  the  Kdward 
and   the   Enip  ■  •      Kvtr.riion   i"    main- 


tained at  a  fairly  regular  level.  In  1918 
it  was  91.7  per  cent,  in  1919,  91.1  per 
cent,  and  last  year  91.9  per  cent.  Re- 
cent developments  have  not  shown  a 
high  grade  of  ore,  apart  from  some 
small  rich  vein  strikes.  Dividends  have 
been  reduced  from  1/-  per  quarter  to 
1/-  per  half  year.  The  directors  hope 
soon  to  return  10/-  per  share  and 
write  down  the  capital  by  that  amount. 
The  number  of  shares  issued  is  495,907 
out  of  500,000  of  £1  each. 

The  Robinson  Deep  prospects  are  not 
so  healthy  looking  as  they  were  thought 
to  be  when  the  capital  was  rearranged 
at  the  end  of  1915.  By  the  scheme 
something  like  twenty-six  annuities 
were  provided  for.  It  seems  doubtful 
whether  the  mine  will  last  out  this 
period.  In  these  deep  areas  money  has 
a  nasty  knack  of  running  short,  and  the 
Robinson  Deep  already  owes  the  Con- 
solidated Gold  Fields  and  the  Central 
Mining  Corporation  £150,000  each.  This 
joint  loan  should  be  repaid  at  the  end  of 
next  year,  but  a  big  "if"  has  arisen.  To 
continue  operations  most  profitably  it 
will  be  necessary  to  sink  a  new  vertical 
shaft  further  to  the  south,  which  means 
to  a  greater  depth,  and  at  an  estimated 
cost  of  £290,000.  There  does  not  seem 
much  probability  of  the  lenders  getting 
back  their  £;tOO,000  at  anything  like 
dale. 

A  good  deal  is  expected  within  the 
next  fortnight  from  the  vi.sit  of  M. 
Krassin  to  Moscow.  The  Soviet  govern- 
ment has  iliscovcred  that  financiers  and 
mining  engineer.^  are  essential  to  the 
welfare  of  the  country,  and  its  emissary 
is  in  Russia  endeavoring  to  negotiate 
an  agreement,  (ireat  hopes  are  enter 
tained  in  London  that  all  mining  and 
olhiT  properties  that  were  "national- 
izeil"  will  be  returned  to  the  respective 
companies   plu-i   Ihi'  value  of  the   plant 


and  machinery  that  was  destroyed  or 
removed.  I  understand  that  the  British 
Government  has  supported  the  demands 
of  the  different  companies.  In  the 
event  of  restoration  and  reparation  the 
Russo-Asiatic  Corporation  would  bene- 
fit and  no  long  period  should  elapse  be- 
fore production  of  the  precious  and 
base  metals  is  again  in  full  swing  An 
estimate  made  of  the  value  of  the  com- 
pany's properties  is  in  the  neighborhood 
of  £56,000,000 

CANADA 

Ontario 

Iron  Ore  Reported  Near  Elk  Lake 

Elk  Lake — A  discovery  of  hematite 
iron  ore  has  been  made  in  Jarrow  and 
Morel  Townships  in  the  Temiskaming 
district,  northern  Ontario,  within  14 
miles  of  the  Temiskaming  &  Northern 
Ontario  Ry.  at  Rlk  Lake.  The  ore  is  a 
massive  hematite,  occurring  in  sedi- 
mentary rocks  of  conglomorate  and 
slate  formation.  It  was  discovered  by 
Frank  Westcott,  of  Klk  Lake. 

Kirkland  Lake  -  The  18,702  tons  of 
broken  ore  in  the  main  stope  of  the 
Lake  Shore  at  the  lOO-ft.  level  is  suffi- 
cient to  keep  the  (lO-ton  mill  in  oper- 
ation for  one  year,  it  is  said.  The 
management  has  adopted  thi'  jiolicy  of 
keeping  the  mill  going  on  development 
ore,  and  the  ore  in  the  stope  will  be 
kept  as  part  of  a  liirge  reserve  in  antici- 
pation of  an  enlargement  of  the  mill. 
With  this  object  in  view  a  second  stope 
which  will  be  30(1  ft.  long  is  being 
opened  up. 

Representatives  of  Knglish  interests 
have  been  mnkini'  :in  <>xnniimilioii  of 
the  claims  owmimI  by  I  he  IIighl:ind-Kirk- 
land  company,  about  half  way  between 
.Swastiku  and  Kirkland,  with  a  view  to 
acrguiring    an    interest.      Some    surface 
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work  has  been  done  on  the  property  the 
results  of  which  are  stated  to  be  satis- 
factory. 

The  option  held  by  American  inter- 
ests on  the  Kirkland  Townsite  has  been 
allowed  to  lapse,  as  plans  for  financin"; 
the  operation  of  the  property  could  not 
be  carried  out.  Surface  work  disclosed 
the  occurrence  of  seven  veins  carrying- 
low  gold  content. 

Cobalt  • —  At  the  Coniagas  arrange- 
ments are  made  for  the  treatment  of 
200  to  300  tons  per  day  of  sands  and 
slimes,  in  addition  to  about  300  tons  of 
milling-  rock.  The  slimes  are  cyanided 
and  the  old  sands  re-ground  and  treated 
by  oil   flotation. 

West  Shining  Tree — The  Wasapika 
is  said  to  have  made  financial  ai-range- 
ments  by  which  sufficient  funds  have 
been  secured  to  put  the  property  on  a 
producing  basis  with  a  200-ton  mill. 
Contracts  have  been  made  for  ma- 
chinery and  supplies  for  the  first  of  two 
mill  units.  A  start  -will  soon  be  made 
in  opening  up  the  100  and  200  levels. 

British  Columbia 

Decision  Expected  Soon  in  Insinger- 

Cunningham  Case 

Nelson — Justice  Murphy,  who  pre- 
sided over  the  recent  session  of  the 
local  assize  court,  has  promised  deci- 
sion within  a  few  weeks  in  the  cases  of 
Insinger  vs.  Cunningham  and  Insinger 
vs.  Bank  of  Montreal.  The  litigation 
arose  out  of  a  lease  and  bond  taken  by 
Clarence  Cunningham,  mining  operator 
of  the  Slocan,  on  the  Hewitt  and  Loma 
Doone  group  of  claims,  near  Silverton, 
B.  C,  in  1918. 

Kaslo — Leasing  operations  at  the 
Whitewater  mine  have  been  temporarily 
suspended,  because  of  the  usual  spring 
troubles  with  water  underground. 

Trail — Ore  received  at  the  Consoli- 
dated smelter  during  the  week  ended 
May  14  consisted  of  8,676  tons  from 
company's  mines. 

ALASKA 

Alaska  Treadwell   Shipping  Equipment 

To    Nixon's    Fork    Property 

One  hundred  tons  of  mill  machinery 
was  recently  shipped  from  Treadwell, 
Alaska,  on  the  steamship  "Almeda"  to 
Anchorage,  where  it  will  be  trans- 
shipped to  the  Alaska  Treadwell's  new 
gold  property  near  McGrath,  on  the 
Kuskokwim  River.  Operations  are  in 
ehai-ge  of  Livingston  Wernicke,  one  of 
the  Treadwell's  engineers,  who  has  been 
at  work  on  the  property  for  the  last 
two  years. 

The  Maid  of  Erin  Mining  Co.  has 
started  moving  an  air  compressor  from 
Haines  to  the  Rainy  Hollow  district, 
where  the  claims  of  the  company  are 
situated.  The  property  has  been  taken 
under  bond  by  capitalists  from  Port- 
land, Ore.,  who  plan  to  do  considerable 
development  work  during  the  summer. 

The  Vermont  Marble  Co.,  of  Tokeen, 
Alaska,  recently  purchased  the  hold- 
ings of  the  Alaska  Marble  Co.  at  the 
same  place.  The  new  company  vrill 
employ  between  50  and  100  men  in  the 
quarry  during  the  present  season. 


MEXICO 

Sinaloa 

Los  Tajos  Mine,  in  Badiraguato  District, 

Being   Opened   Again — Sinaloa  River 

Power   Project   Will   Aid   Mining 

Badiraguato — In  the  vicinity  of  San- 
tiago de  los  Caballeros,  in  the  Badira- 
guato district,  there  is  considerable 
activity.  The  Los  Tajos  mine,  belong- 
ing to  J.  B.  Sheppard,  of  Denver,  Col., 
is  under  option  to  some  California 
capitalists.  This  property  has  been 
abandoned  for  eleven  years,  and  will 
now  be  cleaned  out  and  put  in  condition 
to  produce  the  necessary  ore  on  which 
to  operate  a  reduction  works.  This  has 
been  a  famous  producer  of  high-g-rade 
silver  shipping  ore  in  years  past.  It 
is  opened  up  principally  by  a  tunnel  on 
the  vein  for  about  1,700  ft.  Former 
reports  show  that  there  is  blocked  out 
more  than  20,000  tons  of  50-oz.  silver 
ore,  not  considering  the  high  grade, 
which  will  run  up  to  1,000  oz.  per  ton 
and  better.  The  same  syndicate  will 
operate  several  other  properties  in  the 
same  vicinity.  It  is  planned  to  install 
a  mill  immediately  after  the  rainy  sea- 
son, which  begins  in  July  and  ends  in 
September. 

Development  work  on  the  famous 
San  Luis  Ganzaga  mine,  recently  pur- 
chased by  an  Eastern  syndicate,  is 
progressing  rapidly  under  the  superin- 
tendency  of  E.  B.  Holt.  A  75-ton  flota- 
tion mill  will  be  installed  after  the 
rainy  season.  This  mine  is  supposed 
to  contain  large  quantities  of  milling 
ore  of  a  grade  better  than  30  oz.  silver 
per  ton.  The  property  is  also  in  the 
district  of  Badiraguato. 

The  Shreveport  Mining  &  Develop- 
ment Co.  is  working  actively  on  its 
properties  at  La  Tuna  in  the  Badira- 
guato district.  These  have  records  of 
production,  but  have  been  abandoned 
since  the  revolution  began.  Water 
power  is  to  be  used  to  operate  the  com- 
pressor and  air  drills.  Milling  machin- 
ery -will  be  on  the  ground  by  Oct.  1. 

Mocorito — The  Palmarito  Leasing 
Co.,  in  the  Mocorito  district,  is  still 
sinking  its  three-compartment  shaft  to 
cut  the  vein  at  the  200  level.  It  is  said 
to  be  the  intention  of  the  company  to 
install  a  500-ton  mill,  with  a  new  power 
plant  complete.  This  vein  is  about  90 
ft.  wide,  and  has  indications  of  proving 
one  of  the  biggest  silver  deposits  in 
Mexico. 

The  Potrero  Mines  Co.,  also  in  the 
Mocorito  district,  has  curtailed  opera- 
tions on  account  of  water  shortage. 
This  is  one  of  the  few  gold  mines  in 
this  district  and  has  a  good  gold  pro- 
duction record. 

Sinaloa — In  the  Sinaloa  district  there 
is  a  project  under  way  for  developing 
the  water  power  of  the  Sinaloa  River. 
The  natural  conditions  are  favorable. 
This  river,  at  the  point  known  as 
Bacubirito,  makes  a  "horse-shoe"  curve 
of  about  nine  miles.  At  the  mouth  of 
the  horseshoe  the  distance  is  only  about 
300  ft.  and  the  vertical  fall  is  about  130 
ft.  With  the  completion  of  the  tunnel, 
it  should  be  possible  to  develop  several 


thousand  horsepower,  which  would  be  a 
great  relief  to  the  mining  industry  in 
this  state,  and  would  undoubtedly  put 
in  operation  a  number  of  mines  which 
are  unable  to  operate  on  account  of  the 
high  price  of  wood  fuel. 

Bacubirito — The  placers  at  Bacubirito 
are  known  to  contain  large  quantities 
of  "place  gold,"  and  some  large  nug- 
gets have  been  found  by  the  natives, 
who  wash  the  gravel  in  pans  and 
rockers.  It  is  stated  that  the  parties 
interested  in  the  power  project  will  also 
make  an  exhaustive  examination  of  the 
placers  with  a  view  to  making  them 
commercially  profitable  when  worked 
on  a  large  scale. 

In  all  the  mining  agencies  of  the 
state  great  activity  in  denouncements 
is  reported.  Virgin  properties  are  be- 
ing denounced  as  well  as  those  which 
were  producing  before  the  revolution. 
With  the  looked-for  increase  in  the 
price  of  silver,  it  is  expected  that  there 
will  be  a  marked  increase  in  mining 
activities   before   winter. 

Coahuila 

Certain  Mining  Agencies  Closed  Owing 

to  Changes  in  Districts 

Torreon — Recent  changes  have  been 
made  in  the  mining-  districts  in  this 
section.  The  mining  agencies  at  Ma- 
pinni  and  San  Juan  de  Guadalupe,  in 
Durango,  and  those  of  Viesca,  San 
Pedro  and  Parras,  in  Coahuila,  have  been 
closed.  The  agency  at  Torreon  now  em- 
braces the  municipalities  of  Torreon, 
Viesca,  Matamoros  and  San  Pedro  in 
Coahuila,  and  Mapimi,  Lerdo,  San  Juan 
de  Guadalupe  and  San  Bartelo  in  Du- 
rango. The  agency  at  Concepcion  del 
Oro,  Zacatecas,  embraces  the  munici- 
palities of  Concepcion  del  Oro,  Sierra 
Hermoso,  San  Pedro  Ocampo  and 
Mazapil. 

Saltillo — La  Sultana  Mining  Co.,  fail- 
ing to  have  a  quorum  at  a  recently 
called  meeting,  issued  a  second  call 
for  stockholders  to  meet  May  22.  Ac- 
cording to  Mexican  laws  official  busi- 
ness can  be  transacted  on  a  second  call 
regardless  of  the  number  of  stock- 
holders present. 

Sonora 

The  Ahumada  Lead  Co.,  of  which 
Dr.  L.  D.  Ricketts  is  president,  J.  C. 
Greenway  and  H.  C.  Dudley  vice-presi- 
dents, John  F.  Bankered  secretary- 
treasurer,  and  William  D.  Thornton,  of 
New  York,  a  director,  has  taken  over,  in 
the  Sierra  de  los  Lamentos,  in  northern 
Sonora,  several  groups  of  mines  includ- 
ing the  Ei-upcion  ledge,  which  is 
said  to  have  been  explored  for 
1,300  ft.,  with  200  000  tons  of  high- 
grade  lead  developed,  carrying  6  or  7  oz. 
silver.  The  .\humada  company,  organ- 
ized in  Delaware,  is  i-epresented  south 
of  the  line  by  a  number  of  Mexican 
corporations,  but  especially  by  the 
Erupcion   Mining  Co. 

Durango 

Tamazula — Walter  C.  Minsch  is 
operating  his  silver  property  in  the 
Tamazula  district,  and  has  a  remark- 
ably  good   showing. 
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ARIZONA 

Night    Hawk    Leasing    Co..    at    Bisbee, 

Striises    High-Grade    Bornite 

Below   650   Level 

Bisbee — The  Night  Hawk  Leasing 
Co.  has  struck  some  high-grade  bornite 
ore  in  a  winze  from  its  650  level.  The 
ore  is  on  the  Lone  Star  claim,  which 
is  a  small  fraction  between  the  Night 
Hawk  and  Boras  claims.  It  is  prob- 
ably a  part  of  the  sulphide  orebody 
opened  up  by  the  Boras  Leasing  Co. 
on  its  600  level.  The  vrinze  is  21  ft. 
below  the  level  and  has  so  far  opened 
up  15  ft.  of  solid  ore.  Development 
of  this  ore  is  being  pushed  as  rapidly 
as  possible.  There  is  no  doubt  that 
it  is  an  important  discovery  for  the 
company.  According  to  its  annual  re- 
port it"  has  blocked  out  10,000  tons 
of  12  per  cent  copper  ore  in  one  ore- 
body  and  5,000  tons  of  8  per  cent  in  a 
second  body,  besides  a  considerable 
amount  of  lower  grade  ore.  Last  year 
the  company  produced  a  little  over 
1,000,000  lb.  of  copper.  Ore  ship- 
ments were  discontinued  Dee.  1,  but 
development  work  has  been  going  on 
since  then.  The  Boras  Leasing  Co. 
is  continuing  work  on  the  700  level. 
Two  raises  are  being  driven  under 
the  stopes  on   the  600   level. 

The  installation  of  a  hoist  is  progress- 
ing at  the  Cole  No.  3  shaft  of  the 
Calumet  &  Arizona  Mining  Co.  The 
old  headframe  is  to  be  replaced  by  a 
new  one.  The  results  obtained  by  the 
Boras  and  Night  Hawk  leasing  com- 
panies have  been  so  good  that  the  C.  & 
A.  has  mapped  out  a  program  of  pros- 
pecting and  development  which  will  be 
started  as  soon  as  the  installations  now 
under  way  are  completed. 

Tombstone — The  Bunker  Hill  Mines 
Co.  has  arranged  with  the  El  Paso 
smelter  for  the  treatment  of  1,000  tons 
per  month  of  silver-lead  and  silver- 
manganese  ore  with  a  high  percentage 
of  lime.  Several  lessees  that  were  idle 
will  begin  work  again  at  once.  The 
Co-operative  mill  will  be  ready  to  start 
within  a  week.  This  will  give  much 
work  to  miners  here  that  have  ore  of 
too  low  grade  to  ship  to  El  Paso. 

Clifton. — Arizona  Copper  Co.  has  re- 
solved to  discontinue  operations  for  the 
present  in  view  of  the  accumulation  of 
stocks  and  the  general  condition  of  the 
copper  market. 

Olf.bc — Miami  Copper  will  shut  down 
its  steam  power  plant  this  month  and 
use  hydro-electric  power  from  the 
Roosevelt  dam,  brfjught  by  the  wires 
that  have  served  the  Inspiration  and 
Maifma,  now  closed.  The  RoohcvcH 
system  at  present  has  an  excess  of 
power  availablf. 

.ItTome — The  new  Verde  Central  ore 
strike  has  been  demonstrated  to  be  at 
least  30  ft.  wide  and  the  crosscut  is 
still  faced  in  chnlcoyprile  and  bomite 
of  very  good  vnluc.  The  drift  is  to 
be  pushed  onward  about  200  ft.,  to  (tet 
under  a  good  ore  showing  found  in  the 
tunnel  at  4,r,00  ft. 

Dundee- Arizona  is  rcceivinR  machin- 
ery for  its  experimental  leaching  mill, 


which  is  to  be  in  operation  within  a 
month.  It  is  claimed  that  the  process 
will  require  only  five  pounds  of  acid  to 
each  ton  of  carbonate  ore  treated. 

Phoenix  —  Representative  Carl  Hay- 
den  has  written  from  Washington  that 
no  further  exemption  from  mining 
claim  assessment  work  can  be  expected. 
He  states  opposition  to  the  extension 
measure  introduced  by  Senator  Bursom 
of  New  Mexico  has  been  expressed  to 
him  and  to  Secretary  Fall  and  Chair- 
man Rhodes,  of  the  House  Committee  on 
Mines  and  Mining,  though  both  favor  a 
bill,  introduced  by  Mr.  Hayden,  that 
changes  the  period  for  doing  assess- 
ment work  from  the  calendar  to  the 
fiscal  year. 

Operation  of  the  industrial  commis- 
sion bill  passed  by  the  last  State  Legis- 
lature has  been  suspended,  owing  to 
submission  of  a  suit  brought  by  inter- 
ests understood  to  be  associated  with 
the  Arizona  State  Federation  of  Labor 
and  with  attorneys  whose  principal 
business  has  been  prosecution  of  per- 
sonal injury  actions.  Opposition  also 
is  understood  to  have  come  from  acci- 
dent insurance  companies.  The  com- 
mission, already  appointed  by  Governor 
Campbell,  includes  Herbert  H.  Hodgson 
of  Morenci,  L.  L.  Henry,  of  Globe,  and 
Joseph  Lord,  of  Phoenix,  the  last  con- 
sidered the  labor  representative.  Each 
is  to  receive  $4,000  a  year.  Compen- 
sation for  injuries  will  be  provided  by 
a  fund  based  upon  an  appropriation  of 
$100,000,  this  to  be  repaid  by  premiums. 
Especially  in  the  mining  counties,  most 
of  the  court  business  has  been  furnished 
by  damage  suits,  which  were  expected 
to  be  almost  eliminated  under  the  new 
system. 

Nogales  —  Luis  A.  Martinez,  vice- 
president  of  the  Sonora  Bank  &  Trust 
Co.,  has  entered  suit  in  the  Federal 
court,  at  Nogales,  Sonora,  for  restitu- 
tion of  the  historic  Planchas  de  Plata 
mines,  on  the  ground  of  failure  to  com- 
ply with  a  contract  of  sale. 

NEW  MEXICO 

Octo    Mining   Co.    Reorganized  —  J.   H. 

White  Takes  Over   Last  Chance 

Property 

Lordsburg — H.  G.  Green,  of  Colorado, 
and  associates  have  taken  a  thirty-day 
option  for  a  lease  and  option  on  the 
Robert  E.  Lee  claim  owned  by  Small 
and  Brial. 

Smith  and  Reynolds  have  given  a 
thirty-day  option  on  the  Ruth  claim  to 
Frank  G.  Kaerwer.  This  property  has 
been  a  shipper,  and  has  a  strong  show- 
ing of  lead-silver  ore  exposed  in  several 
10(1. ft.  shafts. 

The  Great  Eagle  mine  has  shipped  n 
•■ar  of  !)0-mesh  ground  fluor.Hpar  run- 
ning !)K  |)er  cent  (.'aK,,  this  being  a 
preliminary  mill-run  sample  from  the 
only  fluorspar  mill  west  of  the  Rosi- 
claire-Kentiicky  field.  Additional  tables 
lire  being  installi'd  to  meet  thi'  demand 
for  high-griide  ground  miileriiil.  The 
iiimpli'ted  mill  will  have  a  capncity  of 
KiO  iDns  daily.  J.  K.  Ilibbs  is  in  charge 
of  riinstruction. 

The  enlarged  mill  on  the  Co-operntlvo 


silver  property  is  running  regularly  and 
is  reported  to  be  satisfactory.  The 
capacity  has  been  increased  to  100  tons 
daily.  Insurance  on  the  company  store 
at  Lordsburg,  which  burned  several 
weeks  ago,  has  been  adjusted.  About 
forty  men  are  reported  at  work. 

George  Foreman,  of  Los  Angeles, 
general  manager  of  the  Octo  Mining 
Co.,  has  returned  from  a  conference  with 
eastern  stockholders.  He  reports  that 
a  new  organization  composed  of  old 
stockholders  has  been  perfected,  to  be 
known  as  the  Anita  Copper  Co.,  of 
which  George  Bill,  of  El  Centro,  Cal.,  is 
president.  The  new  company  holds 
$25,000  in  notes  against  the  Octo  com- 
pany, which  will  be  taken  care  of.  New 
stock  will  be  issued  for  old,  share  for 
share,  leaving  a  large  Wock  of  stock 
in  the  treasury  for  development  pur- 
poses. Work  is  expected  to  begin  about 
July  1,  and  a  new  shaft  will  be  sunk  on 
the  good  ore  showings  on  the  east  end 
of  their  ground.  A  new  assay  office 
will  be   installed. 

John  H.  White,  formerly  of  the 
Climax  Molybdenum  Co.,  of  Colorado, 
and  two  associates  have  taken  over  the 
Last  Chance  silver  propei-ty  from 
Robert  F.  Fitz,  of  Los  Angeles.  The 
mine,  which  is  opened  to  the  300  level, 
has  been  unwatered  and  sampled.  Indi- 
cations point  to  favorable  returns,  and 
a  development  force  will  be  put  to  work 
soon.  At  present  about  ten  men  are 
employed.  The  ground  will  be  thoroughly 
explored  at  dei)th,  and  a  concentration- 
flotation  mill  installed  when  conditions 
justify.  The  jjroperty  has  a  favorable 
record.  Mr.  White  will  remain,  with 
Arch  Storke  as  mine  superintendent. 

COLORADO 

Portland    To    Deepen    No.    2    Shaft  — 

\indicator    Opens    New    Shoot 

Independence — A  rich  ore  shoot  has 
been  opened  on  the  2,000  level  of  the 
Vindicator.  A  drift  has  been  advanced 
200  ft.  on  a  vein  averaging  4  ft.  in 
width.  Selected  samples  assay  1,000  oz. 
of  gold  and  75  oz.  of  silver  per  ton.  A 
large  flow  of  water  was  met  when  the 
new  ore  shoot  was  opened.  As  soon 
as  this  is  under  control,  the  shaft  will 
be  sunk  another  100  ft.  and  the  ore 
shoot  will  be  explored  on  the  new  level. 
The  discovery  has  served  to  increase 
confidence  in  the  v.ilue  of  deep-level 
development  in  the  district. 

Victor  — The  Portl.uid  Gold  Mining 
Co.  will  sink  its  No.  2  shaft  another  .'lOO 
ft.  from  the  present  2,150  level.  This 
new  deep-level  devi'lojjment,  for  the 
purpose  of  prospecting  the  rich  ore- 
body  now  opened  on  the  bottom  level, 
is  being  watched  with  interest  by 
officials  of  neighboring  companies,  and 
the  success  of  this  work  will  no  doubt 
be  the  sigtuil  for  nsiiiuption  of  shaft 
sinking  at  severnl  other  mines 

The  Index  mine  is  being  developed 
and  operated  by  lessees,  who  have 
opened  shipping  orr  on  the  (lOO  level. 
Till-  present  hoislinr  I'luipment  may  be 
replaced  in  Ihe  ni'iir  future  by  an  elec- 
trically operuli'd  pliint  with  a  view  to 
increasing  rapacity.  J.  S.  Anderson  is 
superintendent. 
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Gold  Hill— The  Victory  Gold  Mining 
Co.  is  operating-  a  lease  through  the 
Howard  shaft  of  the  Mary  McKinney 
Gold  Mining  Co.  The  ore  is  being- 
shipped  to  the  Golden  Cycle  mill.  E.  P. 
Arthur,  Jr.,  is  manager. 

Cripple  Creek  —  The  Columbine 
Granite  Mining  Co.  will  develop  the 
Sangre  de  Christo  property  on  Tender- 
foot Hill.  David  Heaton  is  president 
and  Sam  MacDonald  superintendent. 

IDAHO 
Coeur  d'Alene  District 
New  Company  Leases  Sidney — Paragon 
Shaft  Being  Deepened 
Pine  Creek — ^The  recent  strike  on  the 
Sidney,  practically  on  the  surface  and 
on  a  vein  parallel  to  the  one  which  was 
supposed  to  have  been  the  main  fissure, 
has  attracted  much  attention,  and  a 
company  of  Kellogg  business  men  has 
taken  a  lease  upon  the  property  for 
two  years.  Tl.e  vein  has  been  exposed 
by  open  cuts  for  a  distance  of  150  or 
200  ft.,  showing  in  places  8  ft.  of  ore, 
much  of  it  of  shipping  grade.  The  leas- 
ing company  is  now  engaged  in  taking 
out  ore  from  the  surface,  samples  of 
which  run  as  high  as  54  per  cent  lead 
and  86  oz.  of  silver.  Shipments  will  be 
made  by  auto  truck  to  the  Bunker  Hill 
smelter. 

Murray — The  shaft  on  the  Paragon, 
now  down  60  ft.,  is  being  extended  to 
a  depth  of  300  ft.  Good  shoots  of  lead- 
silver  and  zinc  ore  have  been  found  in 
tunnel  levels  and  on  a  level  driven  from 
the  bottom  of  the  present  shaft,  the 
company  in  past  years  having  shipped 
30  carloads  of  lead-silver  and  zinc  con- 
centrates. At  a  depth  of  300  ft.  the 
vein  -will  again  be  opened  up,  and 
results  above  stated  indicate  an  in- 
creased amount  of  lead.  The  company 
o-wns  a  100-ton  mill,  which  has  been 
placed  in  good  condition  in  anticipation 
of  early  shipments.  L.  W.  Stedman, 
manager  of  the  Paragon  Consodiated 
Mining  Co.,  died  two  weeks  ago.  Fol- 
lowing his  death  the  property  was 
visited  by  F.  O.  Hammer,  of  St.  Paul, 
secretary  of  the  company,  who  an- 
nounced that  development  plans  would 
proceed  without  interruption.  Control 
of  the  Paragon  is  o-vvned  in  St.  Paul. 

Adair — The  great  crosscut  being  run 
by  the  Montana-Idaho  Copper  Co.  to 
explore  what  is  commonly  known  as  the 
Monitor  ground  is  expected  to  cut  the 
Monitor  vein  in  about  1,100  ft.  and  at 
a  depth  of  1.700  ft.  This  tunnel,  when 
completed,  will  be  about  two  miles  long- 
and  its  extension  is  of  great  advantage 
to  the  copper  section  around  Adair,  as 
none  of  the  properties  have  been  proved 
at  depth.  The  Monitor  ground  covers 
the  divide  between  Idaho  and  Montana. 
It  was  developed  years  ago  by  a  shaft 
started  pi-actically  on  the  summit  and 
which  was  extended  to  a  depth  of  700 
ft.  Ore  was  taken  from  the  various 
levels,  hauled  seven  miles  to  Saltese  and 
shipped  with  profit.  The  showing  of 
ore  on  the  lowest  level  is  reported  to  be 
fully  as  good  or  better  than  that  in  the 
upper  levels.  It  is  to  tap  this  orebody 
that  this  long  tunnel  is  being  run. 


MONTANA 

Butte  District 

Butte  &  Plutus  Cuts  Norwich  Vein  on 

400  Level— Part  of  Timber  Butte 

Mill   May    Be    Reopened 

Butte — More  attention  than  hereto- 
fore is  being  given  to  silver  mining  by 
the  Anaconda  Copper  Mining  Co., 
particluarly  in  the  western  part  of  the 
Butte  district,  a  section  at  one  time  the 
principal  producer  of  the  metal.  The 
company  is  now  crosscutting  on  the  600 
level  of  the  Nettie  mine  for  the  Bur- 
lington vein,  a  large  fissure  which  has 
outcroppings  about  50  ft.  wide. 

Operations  have  been  resmued  at  the 
Nettie.  It  would  occasion  no  surprise 
were  the  Anaconda  to  resume  the  min- 
ing of  silver  ore  at  the  Emma  mine,  as 
this  property  has  been  kept  free  of 
water  and  a  considerable  tonnage  of 
silver-zinc  ore  is  available  for  immedi- 
ate mining. 

Butte  &  Plutus  has  cut  the  Norwich 
vein  on  the  400  level  about  325  ft.  north 
of  the  station,  disclosing  from  6  to  7 
ft.  of  12-oz.  silver  ore.  This  ore  body 
will  be  drifted  upon  and  further  cross- 
cutting  will  be  done. 

A  hoisting  plant  and  air  compressor 
are  to  be  installed  soon  at  the  West 
Butte  Mining  Co.  property  in  the  west- 
em  part  of  the  Butte  district.  A  power 
line  will  be  built.  Pittsburgh  capital 
is  behind  the  project,  this  being  a 
recently  organized  coi'poration. 

Chui'n  drilling  is  being  used  by  East 
Butte  in  an  effort  to  determine  the 
thickness  of  quicksands  in  a  portion  of 
the  company's  propei-ty  through  which 
it  is  planned  to  raise  to  the  surface. 
The  new  shaft  -will  seiwe  to  lessen 
materially  the  distance  through  which 
it  is  necessary  to  crosscut  before  the 
orebodies  are  reached. 

Little  is  being  done  by  North  Butte 
aside  from  keeping  the  mine  workings 
in  repair  and  some  development  work. 
Drifting  is  in  progress  on  the  Edith 
May  vein  on  its  deeper  levels,  wath  the 
results  said  to  be  satisfactory. 

It  is  expected  that  a  portion  of  the 
Timber-Butte  Milling  Co.'s  concentrator, 
where  the  Elm  Orlu's  ores  are  treated, 
will  be  reopened  in  consequence  of  the 
development  of  a  good  tonnage  of  20- 
oz.  silver  ore  on  and  above  the  800 
level. 

NEVADA 
Tonopah  Operators  .attempting  To 
Break  Strike — Rochester  Silver 
Corporation's  Men  Return 
Tonopah  —  Strike  conditions  in  the 
Tonopah  and  Divide  districts  remain 
unchanged  so  far  as  getting  together  of 
employer  and  employee  is  concerned. 
The  companies  are  now  importing  men 
to  take  the  places  of  the  strikers.  On 
May  9  about  fifty  men  came  in  on  the 
train,  but  none  remained  to  work.  The 
men  -were  met  at  the  train  by  several 
hundred  strikers  and  persuaded  that 
conditions  had  been  misrepresented  to 
them  by  the  employment  agencies. 
Automobiles  were  loaned  or  rented,  and 
practically  all  the  men  started  on  the 
retui'n   trip   to   the   place  from    whence 


they  came  or  desired  to  go.  On  May 
14  another  delegation  of  about  fifty 
men  were  brought  in  via  train,  and  be- 
ing more  carefully  guarded  than  pre- 
viously against  the  abusive  and  persua- 
sive tongues  of  the  strikers,  a  fair 
proportion  of  them  were  retained  and 
started  to  work  May  16  at  the  Tonopah 
Extension.  More  men  are  to  be  im- 
ported, and  a  determined  effort  is  to  be 
made  to  break  the  strike.  There  is  no 
indication  of  a  possible  compromise,  as 
is  evidenced  by  the  tone  of  the  reply 
by  the  operators  to  a  letter  addressed 
to  them  on  May  16  by  an  association  of 
the  business  men  of  Tonopah,  the  letter 
urging  the  operators  to  adjust  their 
differences  with  their  former  employees 
for  the  welfare  of  the  community  as  a 
whole.  The  reply  was  "that  the  oper- 
ators can  make  no  recession  from  the 
scale  of  wages  offered,  and  that  the 
effort  to  bring  in  men  to  operate  the 
mines  will  be  continued.  If  by  reason 
of  intimidation  or  lack  of  protection 
this  effort  fails,  the  operators  will  be 
convinced  that  the  community  does  not 
desire  the  properties  opened,  and  they 
will  be  indefinitely  closed  down." 

This,  it  is  said,  leaves  no  room  for 
argument  as  to  the  present  state  of 
mind  of  the  operators,  although  it  is 
quite  generally  conceded  by  the  public 
that  a  compromise  by  wage  reduction 
of  50c.,  instead  of  the  75c.,  per  day  could 
be  effected.  If  this  be  true,  the  condi- 
tion exists  that  for  the  sake  of  25c.  per 
day  800  men  are  losing  at  the  rate  of 
$120,000  per  month  in  wages,  and  the 
companies  about  the  same  amount  in 
sti'ike  expenses  and  loss  in  earnings. 
This  would  indicate  that  despite  the 
apparent  prevalent  disregard  for  the 
value  of  money,  the  two-bit  piece  still 
holds  a  prominent  place  in  local  popular 
estimation. 

A  few  of  the  smaller  companies  are 
doing  limited  work  by  contract.  West 
End  continues  to  operate  normally, 
mine  production  being  200  tons  per  day. 
The  last  bullion  shipment  by  this  com- 
pany, representing  the  result  of  opera- 
tions for  the  latter  half  of  April,  was 
$70,000.  Work  has  been  resumed  by 
the  West  End  in  Tonopah  "76"  ground. 
Crosscuttmg  is  being  done  on  the  800 
level  in  favorable  formation. 

Many  small  properties  are  working 
in  the  Divide  district,  -wnth  no  new  de- 
velopments of  importance  reported. 

Klondyke — The  Knox  Divide,  on  May 
6,  made  the  third  payment,  amounting 
to  $10,000,  on  the  Golden  State  group 
of  claims  in  this  district.  The  last 
payment  is  due  in  August  of  this  year. 
The  Knox  Divide  took  over  the  Golden 
State  group  on  a  bond  and  lease  in  May, 
1920.  and  during  the  last  several 
months  has  been  shipping  about  500 
tons  of  ore  per  month  to  the  Desert 
mill  at  Millers.  A  considerable  tonnage 
of  broken  ore  has  accumulated  in  the 
stopes  since  the  labor  sti-ike  closed  the 
custom  mills  at  Tonopah  and  Millers. 
The  condition  of  the  mine  is  said  to  be 
good,  development  work  being  done  on 
a  fissure  vein  in  lime. 

Lessees  are  working  in  the  Original 
Klondyke  mine.     The  Ben   Hur  Divide 
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is  drifting  on  a  vein  on  the  70  level,  its  the  orebodies  developed  by  drilling  dur- 

property  being  between  the  Knox  and  ing   the   year  is   approximately  half   a 

the  Original  Klondyke  properties.  mile   from    the    mill,    but    the    plan    at 

Pioche— The   Telephone   mine   of   the  present  is  to  have  the  dirt  run  over  this 

Amalgamated  Pioche  Mines  &  Smelters  plant. 
Corporation   has   been   leased   to    Tony 


Mitsoff,  and  work  has  been  started  on 
the  property. 

Rochester — On  May  11  the  employees 
of  the  Rochester  Silver  Corporation 
returned  to  work,  after  having  been  on 
strike  for  less  than  two  weeks  against 
a  50c.  reduction  in  wages.  At  a  second 
meeting  the  men  voted  unanimously  to 
return,  basing  the  decision  on  present 
economic  conditions.  This  brings  the 
Rochester  scale  of  wages  25c.  above  the 
Tonopah  reduced   scale. 

Round  Mountain — The  Round  Moun- 
tain Mining  Co.,  employing  about  fifty 
men  at  its  hydraulic  placer  mine  at 
Round  Mountain,  about  sixty-five  miles 
north  of  Tonopah,  is  having  a  prosper- 
ous season.  There  is  more  water  avail- 
able this  year  than  usual,  which  means 
a  longer  operating  period.  A  new  and 
possibly  valuable  vein  has  recently  been 
uncovered  by  placer  operations.  It  is 
estimated  that  at  present  rate  of  oper- 
ation it  will  require  fifteen  years  to 
work  out  the  proved  placer  ground  be- 
longing to  the  company. 

Nevada  Hills — It  is  reported  that  the 
old  Nevada  Hills  mine,  near  Fairview, 
is  to  be  reorganized  by  Reno  people, 
recent  geological  investigations  having 
disclosed  a  possible  continuation  of  the 
rich  orebodies  which  were  faulted  and 
lost. 

JOPLIN-MIA.MI   DISTRICT 

.Missouri-Kansa-s-Oklahoma 

American     Metal     Co.'s     First     Year's 
Operations  Successful 

Success  of  the  American  Metal  Co.'s 
mining  operations  in  the  Joplin-Miami 
zinc  and  lead  district  is  apparently  as- 
sured, for  although  the  initial  drainage 
cost  on  the  leases  developed  by  its  sub- 
sidiary, the  Chanute  Spelter  Co.,  west 
of  Baxter  Springs,  Kan.,  was  large,  the 
results  of  the  first  year's  operations 
were  particularly  satisfactory. 

Production  at  the  company's  Hartley 
mine,  above  mentioned,  was  begun  April 
14,  1920,  and  on  April  14,  1921,  a  re- 
capitulation of  the  year's  work  showed 
the    following: 

Dirt  mined  and  milled,  tons.  ...  115,700 

Zinc  concentrati-s 19,32G 

Ijcad  concentrates    728 

Total  concentrates 20,054 

PcrtentaKB  of  concentration....  17.3 
r'roBpert  drifting  during  year,  ft.  4'.il 
Pronpect  drilling  during  venr,  ft.  17  5H;i 
Averaf^e  cost  per  rock  ton $2.26 

It  is  furlh'T  stated  that  the  nveragt- 
width  of  the  or<-hody  mined  wan  70  ft., 
and  the  height  from  25  to  70  ft.  The- 
total  length  of  the  Mtopes  carried  w/if 
730  ft.,  and  the  total  area  of  land  mined 
wait  1.1  acreM. 

It  is  extimnteil  by  the  ofllriBlK  of  the 
company  that  four  to  five  yi-arw  of  work 
ahi'ad  has  already  been  blocked  out  for 
thin  mine,  with  excelbnt  [irobnliility  of 
Htlll   m..r..  <l.    <  i..pment   later.     One   of 


The  Chanute  company  is  now  moving 
the  Velie  Panther  mill,  formerly  near 
Tar  River,  Okla.,  to  what  is  known  as 
the  Brewster  lease,  a  short  distance  to 
the  northeast  of  the  Hartley  mine.  It 
is  expected  this  mill  will  be  ready  for 
operation  about  Aug.  1.  The  company 
itself  is  handling  the  construction  work. 

D.  F.  Haley  is  general  manager  for 
the  Chanute  company,  with  G.  B.  Cor- 
less,  assistant  manager,  and  T.  J. 
Rightly,  superintendent. 

WASHINGTON 

Hearst-Chichagof  Company  Seeks 
Permit  To  Erect  Dam 

Seattle — The  Hearst-Chichagof  Mining 
Co.,  316  First  Avenue  South,  Seattle, 
has  filed  application  with  the  Federal 
Power  Commission  for  permission  to 
erect  a  dam  34  ft.  high  and  100  ft. 
long  at  the  outlet  of  an  unnamed  lake, 
and  36-in.  wood-stave  pipe  1,800  ft. 
long  to  a  power  house  at  the  head  of 
Didriekson  Bay,  Chichagof  Island, 
Alaska. 

MICHIGAN 

Marquette  Range 

Surface    Water    Shuts    Down    Barnes- 

Hecker  Mine — Few  Properties 

Shipping 

Ishpeming — Water  from  two  small 
ponds  has  been  finding  its  way  into  the 
Bames-Hecker  mine.  A  drainage  ditch 
is  being  dug  to  divert  it  from  the  ponds 
into  one  of  the  rivers  flowing  to  Lake 
Superior.  It  has  been  impossible  to 
carry  on  mining  work,  because  the 
pumps  could  not  handle  the  heavy  flow. 
Only  a  few  of  the  mines  on  the  Mar- 
quette Range  are  shipping  ore  to  the 
docks.  These  are  sending  out  the  daily 
hoist.  Shovel  work  has  started  at  but 
one  property.  The  independents  are 
awaiting  orders  from  their  sales  de- 
partments, with  1921  prices  unan- 
nounced as  yet. 

The  valuation  of  the  mines  on  the 
Marquette  Range  has  been  placed  at 
$35,831,000  for  1921,  as  compared  with 
$33,252,000  for  1920.  The  total  valua- 
tion of  the  three  Michigan  ranges  for 
1921  is  .'J117,f!94,208,  as  against  $113,- 
945,439  last  year,  the  Marquette  Range 
bearing  the  greatest  part  of  the  in- 
crease. The  state  tax  commission 
recently  completed  hearings  on  all  of 
the  iron  ranges  in  Michigan  and  the 
operators  were  given  the  opportunity 
to  present    their  grievances. 

Meiioininei'    Kange 

Air    l.iiie    from    ((iiiiiiK'sec    l''a1lH    lo 

Chapin    Mine   Damaged   liv 

Dynamite 

Iron  Mountain — The  Oliver  Iron  Min- 
ing Co.  is  making  Mhipnients  from  the 
Chapin,  at  Iron  Mountain;  the  Ariigon, 
at  Norway,  and  the  Delta,  at  Iron 
Itivcr.     All    thiK    ore    in    going    to    the 


Escanaba  docks.  Thus  far  the  corpora- 
tion is  the  only  operator  making  regu- 
lar shipments.  It  is  unlikely  that  the 
Clifford  and  Munro  pits  will  be  operated 
at  all  during  1921. 

Unknown  persons  tried  recently  to 
hamper  operations  at  the  Chapin  mine 
by  blowing  up  the  24-in.  pipe  line  which 
carries  air  from  Quinnesec  Falls  to  the 
mine,  and  they  partly  succeeded.  Two 
great  holes  were  torn  in  the  pipe  by 
dynamite,  cutting  off  the  mine's  supply 
of  air,  and  it  was  impossible  to  operate 
the  hoist,  compressoi's  or  drills  until 
the  damage  was  repaired.  One  skip 
broke  away,  there  being  no  air  for  the 
brakes,  and  dropped  until  it  had  pulled 
an  empty  skip  into  the  headframe.  The 
company  laid  off'  a  number  of  men  a 
few  weeks  ago,  and  it  is  thought  that 
someone  who  was  let  go  set  the  charge. 

The  assessed  valuation  of  the  Me- 
nominee Range  mines,  exclusive  of  the 
two  operating  properties  on  the  Wis- 
consin side,  has  been  placed  at  $32,- 
938,000  for  1921,  as  compared  with 
$32,550,000  in  1920. 

MINNESOTA 
Mesabi  Range 

Mesabi  Iron  Co.'s  Temporary  Power 
Plant  Destroyed  by  Fire 
Babbitt — The  temporary  power  plant 
of  the  Mesabi  Iron  Co.  was  recently 
destroyed  by  fire,  which  will  delay  the 
final  completion  of  the  first  unit  of  the 
concentrator.  At  present  this  is 
approximately  80  ])er  cent  completed, 
but  it  is  feared  that,  owing  to  this 
accident  and  to  the  failure  of  some  of 
the  machinery  to  arrive,  it  will  be  im- 
possible to  complete  the  plant  for  oper- 
ation until  the  next  shipping  season. 

Virginia — Plan.';  have  been  made  and 
some  machinery  has  been  installed  for 
dewatering  the  Lincoln  mine,  a  prop- 
erty of  the  Interstate  Iron  Co.,  which 
was  flooded  owing  to  an  accident  to  the 
pumping  system.  The  present  tempo- 
rary equipment  will  be  electrically 
driven. 

Ely— The  development  at  the  La  Rue 
mine  has  progressed  to  such  a  point 
that  a  spur  track  of  live  miles  is  being 
built  from  the  DuUilh  &  Iron  Range 
R.R.  to  the  priipi'ity.  It  is  expected 
that  the  mine  will  be  operating  and 
shipping  in  the  mar  futui-e. 

Nashwauk-  The  Hawkins  mine,  oper- 
ated by  the  Wisciinsiii  Steel  Co.,  again 
started  operation  l.isl  week.  The  pres- 
ent plans  also  include  the  shipping  of 
the  stockpile,  which  is  being  forwarded 
daily. 

KENTUCKY 

Kyva   I'erromnngaMese  Corporation 
Kesiimcs  Operations 

Wincht-Hter  —  'I'lic  Kyva  KerriDuan- 
gani'Hc  ('orporaticii.  of  Winchester,  has 
icMumcd  making  rcrnisilicon,  spiegel- 
eiHcn  and  ferroMiiiiiganese  at  the  10- 
lon  electric  furna( c  recently  taken  over, 
which  in  at  Cleveland,  Tenn.  It  is 
planned  lo  I'niarre  this  furnace.  Ac- 
cording lo  ilH  lelleihi'Mil,  the  company 
has  mini'H  ni   .Se\.ii  Mile  Ford,  Va. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper.  N.  T_ 
net    refinery* 

Electrolytic 

Tin 

Lead 

Zinc 

May 

09  Per  Cent 

Straits 

N.  T. 

St.  L. 

St.  L. 

l'> 

12.7>@il3.00 

31.875 

32.875 

S.OO 

4.85 

4.80@4.85 

20 

i:. 75®  13.00 

32.25 

33.25 

5.00 

4.80 

4.80@4.85 

21 

13  00 

32.03 

33  00 

S.OO 

4.80 

4.80 

25 

13  00 

31.75 

32.75 

S.OO 

4.75 

4.80 

24 

!300@13.25 

31.25 

32.25 

S.OO 

4.75 

4.75 

25 

13.00@.13.25 

31.375 

32.25 

5.00 

4.75 

4.75 

•These  prices  cori'espond  to  the  following  quotations  for  copper,  "delivered" : 
13@13.25c.  for  May  19  and  20;  13.25c.  for  May  21  and  23;  13.2o@13.50c.  for  -May  24 
and  25. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  pre\'ailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St,  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  .All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.    Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 

London 


i 


Copper 

Tin 

Zinc 

May 

Standard 

Electro- 
lytic 

"" 

Spot               3  M 

Spot 

3M 

Spot 

3   M 

Spot     1      3   M 

19 
20 
21 

23 
24 

25 

741       •     74i 

75}           741 

75}           75} 

74             74 
741           74^ 

75  1 

76  ! 

76' 

76 
76 

181} 
183} 

m 

181 

182 

182} 
I83» 

1841 
18U 
182} 

241 
24i 

24i 

24 

24} 

24i 
24i 

241 
231 
231 

28       1     28J 
28}     ;     281 

28       ■     28J 
27|     '     28 

28       1     281 

The   above  table  gives  the  closing  quotations  on  the  London   Metal  Bxchange. 
prices  in  pounds  sterling  per  ton  of  2,240   lb. 


Silver  and  Sterling  Exchange 


New  York.  New  Yovfc,  ., 

Domestic       Foreign      LoudO!!      -^'av 
Oriffin  Origin 


New  York,    New  York. 

Domestic        Foreign 

Origin      '      Origin 


58i     1     33}   I    23   I     397 
581  33}  'I   24  I     393f 

581      I     33}       25        396 


99} 

S9i 

331 

99} 

58 

m 

99} 

58} 

33} 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver.  925   fine. 


Metal  Markets 

New  York.  May  25,   1921 

The  last  week  has  been  marked  by 
exactly  the  same  tendencies  which 
characterized  the  market  during  the 
preceding  week;  namely,  increasing 
firmness  in  the  price  of  copper  and 
easier  tendencies  for  lead  and  zinc. 
Tin,  as  usual,  has  closely  followed  Lon- 
don. Domestic  demand  from  consumers 
of  all  these  metals  is  exceedingly  small. 

Copper 

The  larger  producers  are  confident  of 
higher  prices,  and  are  holding  their 
metal  at  premiums  of  J@Jc.  over  the 
prices  at  which  most  of  the  small  sales 
have  taken  place.     Today  they  are  un- 


concerned sellers  for  June  delivery  at 
1,3.50c.,  delivered.  Some  of  the  smaller 
interests  have  let  a  little  metal  go  at 
the  prices  which  we  quote,  but  the  busi- 
ness has  been  of  small  volume.  Today, 
a  small  amount  of  spot  copper  could 
probably  be  had  at  13,25c.  delivered, 
June  at  13.25@13,37e,,  and  July  at 
13.50c,  It  is  difficult  to  buy  foi-ward 
copper.  The  only  reason  for  selling 
copper  at  present  prices  is  to  raise 
cash,  and  the  sale  of  forward  metal 
does  not  do  this. 

Export  demand  continues  of  fair 
volume  at  correspondingly  advancing 
prices,  France,  Germany,  and  Japan 
continue  the  chief  buyers  through  the 
Copper  Export  .-Association,  but  English 
dealers  are  also  buying  through  outside 


agencies.  It  is  understood  that  the 
price  is  now  13.75c,,  c.i.f.  European 
ports.  Some  commotion  has  been 
caused  in  the  London  market  by  the 
reported  attempt  of  American  interests 
to  corner  the  market  for  spot  standard, 
London  metal  dealers  seeming  to  feel 
that  .-Americans  should  confine  their 
efforts  to  producing  the  metal,  and 
allow  them  the  privilege  of  manipulat- 
ing the  prices.  The  New  York  Metal 
Exchange  is  seeking  to  broaden  its 
copper  market  by  instituting  a  new  and 
more  attractive  form  of  contract. 

Lead 

The  A,  S,  &  R,  official  contract  price 
of  lead  continues  at  5c,,  New  York  and 
St,  Louis,  and  no  immediate  change  is 
expected. 

Practically  no  lead  has  been  sold  on 
a  New  Y^ork  basis  during  the  last  week, 
and  not  for  some  time  has  the  market 
here  been  so  quiet.  Consumers  seem  to 
have  provided  for  practically  all  of  their 
June  requirements  during  the  recent 
buying  movement.  One  lot  of  1,000  tons 
was  sold  to  an  out-of-to\^^l  consumer 
for  delivery  beginning  next  month  at 
a  slight  advance  over  the  price  which 
we  quote,  but  this  business  was  ex- 
ceptional. In  St,  Louis  there  has  been 
an  active  selling  campaign,  but  it  has 
not  resulted  in  many  sales — only  in 
reducing  prices,  A  firm  bid  of  4,70c, 
either  today  or  yesterday  would  doubt- 
less have  been  accepted,  but  we  heard  of 
no  business  being  done  at  that  figure, 
.Although  the  market  has  been  inactive, 
further  recessions  in  the  price  are 
hai'dly  to  be  expected,  as  the  relation  of 
production  to  consumption,  and  present 
costs,  do  not  warrant  prices  even  as 
low  as  those  now  quoted.  In  the  last 
two  or  three  days  there  have  been  some 
inquiries  from  Middle-Western  consum- 
ers, and  also  from  Europe  and  South 
America,  Foreign  orders,  however,  are 
likely  to  go  to  Spanish  producers. 

Zinc 

An  overanxiety  on  the  part  of  some 
producers  in  a  market  that  is  particu- 
larly unreceptive  of  virgin  zinc  has 
succeeded  in  reducing  the  quotations  to 
4.75c,,  East  St,  Louis,  The  larger  pro- 
ducers are  not  pressing  their  metal  on 
the  market  at  these  prices,  a.n  attitude 
they  have  maintained  since  the  price 
first  dropped  from  5c,  a  few  weeks  ago. 
High-grade  zinc  has  been  selling  at 
6.50@6,75c,  per  lb,,  delivered. 

Tin 

The  tin  market  continues  of  little 
interest.  Most  of  the  sales  of  Straits 
have  been  of  a  speculative  nature. 
Lower  .grades  have  been  bought  in 
small  volume  by  a  few  consumers,  but 
the  business  is  generally  quiet.  Some 
metal  is  finding  its  way  into  high-grade 
solders    and    babbitts,   the   demand    for 
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which  is  said  to  be  satisfactory  when 
judged  by  pre-war  standards.  Tin  for 
forward  delivery  is  quoted  at  the  same 
price  as  for  spot.  Electrolytic  is  quiet 
at  slight  concessions  over  Straits. 

Arrivals  of  tin,  in  long  tons:  May  18, 
London,  50;  May  19,  Straits,  50;  May 
23,  Liverpool,  200. 

Gold 

Gold  in  London:  May  19th,  102s.  8d.; 
20th,  102s.  8d.;  2.3d,  103s.;  24th,  104s. 
2d.;  25th,  103s.  4d. 

Foreign  Exchange 
On  Thursday,  May  19,  sterling 
reached  $4,  the  highest  figure  since 
April  6,  1920,  when  the  post-war  ad- 
vance culminated  at  $4.03J.  On  Mon- 
day, a  bad  break  occurred,  probably 
owing  to  speculative  manipulation,  and 
yesterday  sterling  sold  as  low  as 
$3,925,  but  recovered  later.  On  Tues- 
day, May  24,  francs  were  8.55c.;  lire, 
5.46c.;  and  marks,  1.64c.  Canadian  ex- 
change in  New  York,  lOi  per  cent  dis- 
count.    (Holiday  in  Montreal.) 

Silver 

The  market  has  been  influenced  by 
selling  by  China  and  the  Continent,  the 
sharp  fall  in  sterling  exchange,  and 
covering  for  bear  account  against  ex- 
change operations.  There  are  no  im- 
portant buyers  in  sight,  India  demand 
being  small  and  China  still  lifeless.  On 
the  other  hand,  supplies  in  this  market 
continue  only  moderate,  with  no  pres- 
sure to  sell,  so  that  tendency  of  the 
market  is  uncertain.  A  shipment  of 
200,000  oz.  was  received  in  New  York 
this  week  from  Germany,  which  is  un- 
usual, and  was  caused  by  tax  on  Ger- 
man imports  to  England,  where  the  sil- 
ver is  ordinarily  sold.  Purchases  of 
domestic  silver  under  the  Pittman  Act 
amount  to  55,425,697  oz.  to  May  24th. 

Mexican  Dollar.s— May  19th,  45;  20th, 
443;  21st,  45;  23d,  451;  24th,  44i; 
25th,  44 J. 

Other  Melals 

Quotations  cover  larKe  wholesale  lots  unless 
otherwise  specified 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market,  22(3)23c. 
per  lb.;  22ic.  for  imports,  duty  paid. 
Metal  being  imported  in  anticipation 
of  a  higher  tariff. 

Antimony  —  Chinese  and  Japanese 
brands,  5.'ic.;  market  dull.  W.C.C.  brand, 
5%@6\c.  per  lb.  Cookson's  "C"  grade, 
«pot,  9ilc.  (^hine.se  needle  antimony, 
lump,  nominal  at  4i(-.  per  lb.  Standard 
powdered  needhf  antimony  (200  mesh), 
nominal  at  6(S)6ic.  per  lb. 

White  antimony  oxide,  Chinese, 
(fuarantced  99  per  cent  SbiOi,  whole- 
gale  lotH,  F,i(S>lc. 

IJiKmuth— $I.50(tt/$1.55  per  lb..  500- 
!b.  loU. 

Cadmium— RunKc  $l(ru|1.10  per  lb., 
In  l,D0O-lb.  lotH.  .Smaller  quantltie.t, 
|1.10ffi<$1.25  p.T  lb. 

Cobnil— Metal,  $4  per  lb.;  black 
oxide,  t3(&S.'M0  pi-r  lb.  In  bbl.H.;  huI- 
phnte.  $1.35  per  lb,  in  bblii. 

Iridium— NomlnnI,  $250@J.30O  per  oz. 

'Molybdenum  Metal  In  rod  or  wire 
form,  !•;».;»  per  cent  pure,  $32(g)t40  per 
lb.,  nrrnrdjng  to  gaite. 


Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  35@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium— $70@$80  per  troy  oz. 

Palladium— $65@$70  per  oz. 

Platinum— $72@$75  per  oz. 

Quicksilver — Nominally,  $46@$48  per 
75-lb.  flask.  San  Francisco  wires  $48.50. 
Prices  are  considerably  below  import 
parity  and  represent  quotations  on 
liquidation  lots. 

'Rhodium — $150  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@?2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal — Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CtiO,  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  45@55c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton,  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  51i  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51i  per 
cent  iron,  $6.55. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70 
Harmony,  cobbed,  63  per  cent,  $6.70 
new  bed  low  phosphorus,  65  per  cent, 
.$9.50. 

Manganese  Ore  —  25c.  per  unit, 
seaport;  chemical  ore  (MnOi)  $55(3)$60 
per  gross  ton,  lump;  $70(S)$75  per  net 
ton,  powdered. 

Molybdenum  Ore — 85  per  cent  MoSj, 
55@60c.  per  lb.  of  contained  sulphide, 
New  York. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiOi,  l.^(5)2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOj,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WOi  and  over,  per  unit 
of  WO,  .$3ft;$:i.25,  f.o.b.  .AtL-iiitic  ports. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining IJ  per  cent  U.O.  and  6  per  cent 
V,0.  sella  for  $1.50  per  lb.  of  U.O.  and 
75c.  pi'T  lb.  of  V,0.;  ore  containing  2 
per  cent  U,0.  and  5  per  cent  V,0.  sells 
for  $2.25  and  75c.  per  lb.,  reBpectively; 
higher  U.O.  and  V,0,  content  com- 
mands   proportionately    higher    prices. 

Vnniidium  Ore- $1.50  per  lb.  of  V.O, 
(gunrantci'd  minimum  of  18  per  rent 
V;0.),  New  York. 

'Zircon — Washed,  iron  free.  .')c.  per  lb. 

'Zirklte — According  to  conditionB,  $70 
(fiii'.lO  piT  ton,  carlond  lots.  Pun-  white 
oxide,  99  per  cent,  Ih  tjuoted  iit  $1.16 
per  lb.   in  ton   lot*. 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  May  21— Zinc  blende,  per 
ton,  high,  $26.25;  basis  60  per  cent 
zinc,  premium,  $23.50;  Prime  Western, 
$22.50;  fines  and  slimes,  $20@$17.50; 
average  settling  price,  all  grades  of 
zinc,  $24.10. 

Lead,  high,  $64.70;  basis  80  per  cent 
lead,  $60@$55;  average  settling  prices, 
all  grades  of  lead,  $59.40  per  ton. 

Shipments  for  the  week:  Blende, 
6,564;  lead,  1,062  tons.  Value,  all  ores 
the  week,  $221,310. 

The  establishment  of  a  freight  differ- 
ential of  80c.  per  ton,  with  a  haulage 
differential  of  20c.  per  ton,  in  favor  of 
the  Waco  area  against  the  Oklahoma- 
Kansas  area,  admits  the  payment  of 
$1  higher  basis  price  for  Waco  ore.  As 
all  demand  for  blende  for  zinc-rolling 
purposes  is  temporarily  abandoned,  ore 
quotations  may  be  accepted  as  premium 
referring  to  Waco  price  and  Prime 
Western  as  referring  to  Oklahoma-Kan- 
sas price  for  the  present.  The  basis 
price  of  lead  was  dropped  $5  and  of 
zinc  ore  $2.50  this  week. 

Platteville,  Wis..  May  21 — Lead  ore, 
basis  80  per  cent  lead,  $55@$58  per 
ton  base.  No  sales  or  shipments  of 
finished  blende.  Shipments  for  the 
week:  Lead  ore,  80  tons.  Shipments 
for  the  year:  Blende,  11,461;  lead  ore, 
830  tons.  Shipiied  during  the  week  to 
separating  plans,  495  tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000@ 
$3,000;  No.  2,  $1,400@$2,000;  spinning 
fibres,  $400(a)$1.000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$.500;  shingle 
stock,  $110(<?$l.^iO;  paper  stock,  $60@ 
$75:  cement  stock,  $17.50@$30;  floats, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton,  and  Black  Lak« 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Harytes — Crude,  88  to  94  per  cent 
barium  content,  $10(ai$12  per  net  ton; 
ground  (white)  $24(a)$30  in  bags,  car- 
load lots;  (off'-color)  $22@$26  in  bags, 
carload  lots;  all  f.o.b.  South  Carolina 
points.  Foreign  b:irytes,  prime  white 
material,  $25  i)cr  net  ton  f.o.b.  Atlantic 
seaports.  Westcin  grades  are  $24.50. 
Crude  quoted  $7  per  long  ton,  f.o.b. 
Cartersville,  Gn.   Small  lots  as  low  as  $5. 

Bauxite — lligli-j^rade  French  bauxite, 
$8ri'i>$IO  per  tun,  Atlantic  ports.  Amer- 
ican (iiiotatiiins  the  same.  Consumers 
generally  well  supplied.  Prices  vary 
according  to  gr.'idc.  Crude,  unground, 
$16.50  per  ton;  I'linind,  $22;  calcined, 
ground  $35;  uiirrcuiiid,  $45,  f.o.b.  plant. 

Chnll<— Knglisli,  ..xtni  light,  5^54c. 
Domestic  light,  4i(a)5c.;  heavy,  4(S)41c. 
per  lb.,  nil  f.o.b.  New  York. 

Chlnn  Clay  (Kaolin)— Crude,  $8(31 
$10;  wasbe.l,  $l(l(„  $1'^;  powdered,  $1B@ 
$20;  biig.s  extr.i,  per  net  ton,  f.o.b. 
mines.  (leorria;  powdered  riny,  $1I>(S) 
$20.  fii.b.  Virginia  points.  Pomestic 
lump.  $10r«i$2O;  powdered,  $25@i$30; 
imported  lump.  $in((ii$2n,  f.o.b.  Ameri- 
can ports;  powdiTcd,  $35(g)$45,  f.o.b. 
New    York. 
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Emery — Turkish  emery,  6@6Jc.  per 
lb.,  depending  upon  fineness.  Inferior 
grades,  She.  f.o.b.  New  England  points. 

Feldspar — Crude,  J8@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  ?17@$21  per  ton.  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20@$25  per  ton,  f.o.b. 
Illinois  and  Kentucky  mines;  acid,  glass, 
and  enamel  grades,  $40@$55;  ground, 
suitable  for  acid,  chemical  or  enameling 
purposes,  $32@$35;  lump,  $15,  f.o.b. 
Lordsburg,  N.  M.  Ground  acid  grade, 
97  per  cent  CaF„  $32,  New  Mexico, 
Canadian  price  generally  $18  (Cana- 
dian   currency)    per    ton,    f.o.b.    mines. 

Fuller's  Earth— 16  to  30  mesh,  $21; 
30  to  60  mesh,  $23;  60  to  100  mesh,  $19; 
100  plus  mesh,  $15,  f.o.b.  plants,  Penn- 
sylvania. California  grades,  $15@$25, 
f.o.b.  mines.  Imported,  English,  $24@ 
$27,  f.o.b.     Atlantic  ports. 

Graphite — Ceylon  lump,  first  quality, 
7@7Jc.  per  lb.;  chip,  5J@6c.;  dust,  3i 
@4c.  No.  1  flake,  6Jc.;  amorphous 
crude,  %c.@2lc. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  i  in.  size,  $1.40@$2 
per  net  ton;  IJ  in.,  $1.50@$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined  —  Crude,  $12@ 
$15  per  ton.  High-grade  caustic  cal- 
cined, lump  form,  $30@$40  per  ton. 
Plastic  calcined,  $56  in  barrels,  carload 
lots,  f.o.b.  California  points.  Atlantic 
seaboard,  $60. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
gtained,  per  lb.:  No.  G,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
$4;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
$6.50.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90(5)$160  per  ton  (depending  upon 
quantity);  ground  roofing  mica,  $25@ 
$70,  all  f.o.b.   New  York. 

'Monazite  —  Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricaleium  phos- 
phate, $12.50;  75  per  cent,  $11.50;  75@ 
74  per  cent,  $11;  70  per  cent,  $6.75;  68 
per  cent,  $6.25;  68@66  per  cent,  $6. 

'Foote  Mineral  Co..  Philadelphia.  Pa. 


Pumice  Stone — Imported,  lump,  4@ 
60c.  per  lb.;  domestic  lump,  6c.; 
ground,  4@7c.,  all  f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  14c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
14c.;  Spanish  lump,  12@14c.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12  @  14c. 

Silica  —  Glass  sand,  $2.25  per  ton; 
sand-blast  material,  $2.25,  both  f.o.b. 
Indiana  points.  Amorphous  or  decom- 
posed variety,  soft  silica,  250  to  500 
mesh,  $16@$30  per  ton.  Canister, 
crude,  $2.50  per  ton,  f.o.b.  Illinois  points. 
Molding  sand,  building  sand,  glass 
sand,  $2.25@$3,  f.o.b.  Pennsylvania 
points.     Market  reported  dull. 

Sulphur — $18  per  ton  for  domestic; 
$18@$20  for  export,  f.o.b.  Texas  and 
Louisiana  mines.     Market  quiet. 

Talc — Paper  making,  $ll(a)$20  per 
ton;  roofing  grades,  $8.50@$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18@$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10@$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars.  Imported, 
$35@$40;   Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic  —  White  arsenic,  7Jc.  per 
lb.  in  carload  lots. 

Sodium  Nitrate — $2.75@$3  per  cwt. 
ex  vessel.  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $18(n)$20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $33@$35  per  ton. 
New  York. 

Potassium  Sulphate — Powder,  domes- 
tic, S1.50@$1.75  per  unit,  basis  90  per 
cent,  f.o.b.  New  York. 

Ferro-Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12(3)$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  16(a)17c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $80@$85,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $75, 
c.i.f.  Atlantic  seaports.  Spiegeleisen, 
18@20  per  cent,  $30@$32,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.50  per  lb.  of 
contained  metal,  f.o.b.  works. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $50(5)$55; 
50  per  cent,  $80@$85;  75  per  cent, 
$145@$150. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  50(a)55c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
50c.,  duty  paid,  f.o.b.  Atlantic  ports. 

Ferro-uranium — 35  to  50  per  cent  U, 
$6  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadium — $5(n)$6  per  lb.  of  V 
contained,  according  to  analyses  and 
quantity. 


Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  20J@203c.  per  lb.;  wire,  15c. 

Lead  Sheets — Full  lead  sheets,  8.25c.; 
cut  lead  sheets,  8Jc.  in  quantity,  mill 
lots. 

Nickel  Silver  —  31ic.  per  lb.  for  18 
per  cent  nickel.     Grade  "A"   sheets. 

Yellow  Metal  —  Dimension  sheet»< 
17Jc.;  sheathing,  16Jc.;  rods,  i  to  3  in., 
144c. 

Zinc  Sheets— $10  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter. 

Refractories 

Bau.\ite  Brick — 56  per  cent  alumina, 
$35@$50  per  ton,  f.o.b.  works. 

Chrome  Cement — 40@45  per  cent 
Cr.Os,  $45@$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $75  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $80;  splits,  soaps,  $90. 

Fire  Brick — First  quality,  9-in.  shapes, 
$40@$.50  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.   Second  quality,  $35@$40. 

Magnesite  Brick — 9-in.  straights,  $90 
@$95  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $100;  soaps  and  splits,  $110. 

Silica  Brick — 9-in.,  per  1,000:  $45@ 
$55  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,  May  24,  1921 

The  demand  for  steel  has  not  im- 
proved during  the  last  week,  and  has,  if 
anything,  grown  a  shade  lighter.  There 
is  buying,  but  it  is  only  in  small  lots  and 
for  prompt  shipment.  The  Steel  Corpo- 
ration's specifications  against  contracts 
are  fair,  and  it  is  booking  a  little 
prompt  business  besides.  The  business 
of  independents  is  almost  entirely  in 
new  orders.  The  steel  industry  as  a 
whole  is  hardly  operating  at  as  much 
as  30  per  cent  of  capacity,  which  means 
about  the  same  tonnage  as  the  full 
operation  of  1902,  nineteen  years  ago. 

Fabricated  steel  business  let  in  April 
amounted  to  31  per  cent  of  the  fabri- 
cating capacity,  the  highest  percentage 
shown  since  last  September.  The  steel 
demand  of  the  automobile  industry  is 
tapering  off  somewhat.  Tin  plate  de- 
mand is  phenomenally  poor  for  the  sea- 
son of  year. 

Steel  prices  are  steady  at  the  levels 
reached  about  the  middle  of  April. 
Orders  are  small  and  there  is  no  in- 
centive to  cut.  Lower  prices  seem  un- 
likely until  the  mills  can  secure  a  much 
heavier  and  more  economical  operation 
by  reducing  prices. 

Pig  Iron — Extreme  dullness  continues 
to  characterize  the  market.  Scarcely 
any  merchant  iron  is  being  made,  yet 
furnace  stocks  decrease  slowly.  Prices 
remain  at  $24  for  bessemer,  $22  for 
basic,  and  $23.50  for  foundry,  f.o.b. 
Valley  furnaces,  with  $1.96  freight  to 
Pittsburgh, 

Coke 

Conncllsville — Furnace,  $3.25@$3.75; 
foundry,  $4.50@$5. 
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A  Year  of  Pittman  Act  Silver  Repurchases 

Treasury  Buying  of  the  Metal  Indicates  Decline  in  Production— Period  of  Repurchases 
Therefore  Likely  To  Be  Extended — British  Government  Repaying  Silver  Loan — Entire 
Indebtedness  To  Be  Discharged  by  1924 — Silver  Certificates  Appearing  in  Circulation 

Editorial  Market  Study 


ONE  YEAR  of  repurchases  of  silver  under  the  Pitt- 
man  Act  has  passed,  and  during  that  period  total 
purchases  of  53,500,000  oz.  have  been  made.  May 
13,  1921,  the  first  anniversary,  marks  off  about  one-quai'ter 
of  the  total  repurchases  to  be  made— 207,000,000  oz.  Be- 
sides indicating  the  rate  of  sales  to  the  Government,  the 
figure  is  an  accurate  index  of  the  production  for  the  year 
ending  the  middle  of  May.  It  shows  a  sharp  drop,  being 
smaller  than  for  any  year  since  1908,  when  52,440,000  oz. 
was  produced.  Peak  production  occurred  during  the  war. 
in  1915,  and  according  to  the  U.  S.  Geological  Survey 
amounted  to  74,961,075  oz.;  thereafter,  production  steadily 
declined. 

If  143,500,000  oz.  remain  to  be  purchased,  it  would  app?ar 
that  this  amount  can  be  taken  up  in  less  than  three  years, 
assuming  that  silver  production  will  continue  at  the  same 
rate  as  in  1920—53,500,000  oz.  The  rate  will  be  greatly 
modified,  however,  because  of  recent  developments  in  the 
mining  industry  indirectly  affecting  silver  production;  i.e., 
the  drastic  curtailment  in  copper  production  and  the  ten- 
dency towai-d  lower  production  in  the  lead  and  zinc  indus- 
tries. The  modification  this  will  have  upon  the  duration  of 
the  repurchases  of  the  Pittman  Act  can  be  roughly  esti- 
mated from  statistical  data. 

Heavy  Decline  in  Silver  Production  Probable 

In  general,  about  30  per  cent  of  the  silver  produced  in 
the  United  States  is  derived  from  dry  siliceous  silver  ores 
and  placer  operations,  about  30  per  cent  comes  from  copper 
ores,  25  per  cent  from  lead  ores,  and  the  remainder,  15 
per  cent,  from  complex  ores  such  as  lead-zinc -copper  ores. 
Copper  production  will  soon  be  but  a  fraction  of  its  1920 
output,  say  25  rer  cent;  lead  production,  particularly  in  the 
Rocky  Mountain  region,  has  been  appreciably  curtailed; 
zinc  production  is  but  a  fraction  of  normal,  but  its  decline 
is  not  as  important  to  by-product  silver  production  as  in  the 
copper  and  lead  industries.  Silver  mines  working  strictly 
silver  or  gold-silver  ores  will,  no  doubt,  operate  full  blast. 

With  these  assumptions,  the  following  distribution  of  the 
source  of  1920  silver  production  and  an  estimate  of  the 
probable  effect  of  mining  conditions  on  production  in  1921 
jnay  be  made: 

SOURCE  OF  8ILVKK  I'KOUUCTION  IN  Till;  I  NITKD  STATKS 

(In    ouncox) 

From  1920  I"' 

Copp-r.r.  16.050,000         4,012. WO 


I  (.,050,000  1(1,050,000 

13,375,000  11,330.000 

«, 025, 000  3.000,000 

53.500.000  34.392.500 


filvnr 

Lcail  '■■■ 
TotalK. 

This  eMtimate,  nece»«ariiy  rough,  pointR  to  a  heavy  de- 
creajie  in  Pittman  Act  purchases  during  the  current  year, 
which  will  have  the  effect,  should  the  depression  in  non- 
fcrrou.H  metal  mining  continue,  of  extending  the  duration 
of  the  silver  repurchH.HCH  and  increasing  the  profits  of  those 
mining  i-ompanicH  In  the  fortunnt-  position  not  to  have  to 
abandon  operatlonH.  It's  an  ill  winfi  thnt  blows  no  one 
good.  A  xituntion  bad  for  the  coriin-r  producer  is  benefi- 
cial to  the  silver  producer.  Of  ''ourse  no  one  expects  the 
prenent  depreH'ion  to  continue  for  long;  neverthclcHS,  it 
would  already  aripenr  that  »llver  ropurchancH  will  now  ex- 
tend well  into  the  fifth  year. 

Individually,  silver  mineii  nn-  fairly  active.  The  larRCMt 
ten  producers  of  nilver  in  Iho  United  StatvM  are  the  Ana- 
conda Copper  Mining  Co.,  the  rin.f  ConHolldnled  Mining 
Co.,  the  Butte  A  Superior  Mining  <(i,  the  IIcrculcH  Mining 
Co.,  the  Hecla  Mining  Co.,  the  TImIk  .Standard  Mining  Co., 
the  United  Verde  f 'opper  Co.,  the  Tonopnh  Mininn  Co.,  the 


Tonopah  Belmont  Development  Cc.  and  the  Bunker  Hill 
&  Sullivan  Mining  Co.  Most  of  these  companies,  as  is  well 
known,  are  lead  mines  and  are  steadily  producing.  Of  the 
two  most  important  exceptions,  the  Anaconda  and  Butte 
&  Superior  (the  former  the  premier  silver  producer  in  1920) 
produced  13,748,000  oz.  of  silver  from  its  manifold  opera- 
tions in  copper,  lead,  and  zinc.  The  present  rate  of  metal 
production  means  a  reduction  of  at  least  9,500,000  oz.  in 
annual  production.  Butte  &  Superior's  complete  curtail- 
ment has  withdrawn  about  2,500,000  oz.  annually. 

England's  Silver  Payments 

On  May  15,  1921,  Great  Britain  paid  an  installment  on 
the  silver  loan,  made  by  the  Unite.l  States  Government,  the 
financial  machinery  which  enabled  the  Pittman  Act  silver 
to  be  purchased  in  1918.  A  total  of  270,121,554  silver  dol- 
lars was  melted  under  the  act,  of  which  $11,000,000  was 
used  for  subsidiary  silver  coinage,  leaving  a  net  melting  of 
$259,121,554  containing  200,414,327  oz.  of  silver,  worth  $200,- 
414,327.  This  figure  represents  approximately  the  total 
purchases  of  Treasury  silver  by  the  British  government. 

Regardless  of  the  exact  amount  of  the  purchases  of  Great 
Britain,  5122,017,633.57  was  held,  until  recently,  by  the 
Treasury  Department,  to  be  the  amount  still  due  the  United 
States  Government.  Of  this  sum,  $17,633.57  has  been  paid 
with  interest.  On  the  remainder,  S  122,000,000,  the  British 
government  has  made  two  payments,  one  on  April  15, 
1921,  and  the  other  on  May  15,  1921.  The  first  payment 
was  the  interest  accrued  on  60  per  cent  of  the  indebtedness 
from  April  15,  1919,  and  the  other  the  interest  on  40  per 
cent  from  May  15,  1919,  at  the  rate  of  5  per  cent  per 
annum.  Interest  payments  are  to  b;'  made  on  each  15th 
of  October,  November,  April,  and  May,  1922,  1923,  and  1924 
on  the  same  basis,  calculated  on  the  unpaid  balance. 

In  addition  to  the  payments  of  interest,  the  principal  is 
to  be  paid  in  equal  annual  installments  in  1921,  1922,  1923, 
and  1924  in  the  proportions  of  60  per  cent  on  April  15  and 
40  per  cent  on  May  15  of  each  year. 

The  two  payments  referred  to  above  totaled  $42,700,000; 
$25,620,000  of  this  amount  represents  the  payment  on  April 
15  and  the  remainder,  $17,080,000,  the  payment  on  May  15 
last. 

Distributed  according  to  the  .sctu'inc  of  discharging  the 
debt,  the  two  payments  made  and  otlier  payments  to  be 
made  in  the  next  twelve  months  acalyzo  as  follows: 

,s('iiKi)t'i.i:  <>i'  hkii'isii  (;()VI-;iinmi;nt's  silver  loan  paymk-nts 

Inturcwtllt  5  per  iM'nt 

IJnIo  i.f 

l'iiyin(.iil             Hiu-i.                                  I'nn.i|,i,l  Int.T.'.l  -ri.tiil 

April  15,  1921    (60Mi>r.rnt» JIH.3IIII  llilil  $7,320,000  $25. 020,000 

\I(iy  15,  1921     (40pcrmMil) 12,200,1)1111  4,880,000  17,080,000 

Oct.  15,  1921     ((lOpcrci.iili     (.0  1,372,500  1.372,500 

Nov.  15.  I')2I    (40piT II (.1)  '115,000  915.000 

April  15.  1922  (ftOiiiTcciili 18,300.0(1(1  1,372.500  I9.(i72,500 

Mny  15,  1922    (40|mt tl                          12,200,0(1(1  915,000  13,115,300 

(a)    I'riiiciiiiil  imyi""»'»  ""l.v  i""'!'' in  April  ni„l  M„y. 

The  scheme  provides  for  the  gradual  discharge  of  the 
silver  debt  with  interest,  and  is  indcpi'iident  of  any  lu'idtia- 
tions  for  funding  the  Hritish  war  di  lit  to  the  United  States 
of  npproxiniulcly  $5,000,000,000. 

One  of  the  visible  efferlH  of  the  operation  of  the  Pittman 
Act  lately  become  apparent  to  tluisc  residing  in  I  he  Kast, 
is  the  reappearance  in  circulation  of  crisp  silver  certificates 
in  various  (IcnomlnationH.  As  silvi'r  was  melted  and  shipped 
ubroiid  in  I91«  and  HI19,  silver  certllicules  were  retired  and 
their  plnccH  taken  by  Keileral  KiMeiM.  Bank  notes  a  step 
to  prevent  undue  contrMclioii  of  the  currency.  They  are 
now  renppi'iiring  in  clrculallon  by  ■!  nveisal  of  the  process 
by  means  of  which  they  were  willnliiiwn  from  circiiliil  ion. 
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Company  Reports 


Bunker  Hill  &  Sullivan  Surplus  Increased 

A  report  of  operations  of  Bunker  Hill  &  Sullivan  Mining: 
&  Concentrating  Co.  for  1920  states  that  71,071,988  lb.  of 
lead  and  1,194,478  oz.  of  silver  was  produced,  at  a  cost  of 
$0.0.573  per  lb.  of  lead.     Operating  statement  follows: 


Debis: 

Production  coats  (of  96,489.37  tons  mill  product) : 

Mining— 409,986  tons  mined 

Milling— West  Mill— 415,257  tons  mine  ore 

Sweeney  Mill.  1 07,850  tons  tailings 


Shipping  expense — 97,269.77  tons  concentrates  shipped. 
Smelting  costs: 

Freight  and  treatment,  and  lead  and  silver  di'i'>ii.T. 

South  Mill  expense 

Xorth  Mill  experimental 

Mine  examinations 

North  and  South  mills — fire  losses 

Interest  paid  on  bank  loans 

Net  loss  on  reser\-e  bonds  sold 

Worthless  accounts  charged  off 


$1,307,587  43 

409.573  01 

27.859  73 

2.328.164    49 

7.506   03 

19.336   89 

191.910  03 

55.550.42 

4,151   84 

261,851   79 

574  40 


Add:    B.  H.  Smelter — Net  operatirg  loss  after  depreciation 

Credits: 

Bullion: 

Gross  lead  and  silver  value  of  product  shipped  $7,058,394 .  08 
Less  concentrates  inventory  adjustment  at  cost  17,526.40 


Royalties  on  lessees'  ore 

Net  rentals  and  profit  on  light  dept 

Dividends: 

From  Caledonia  Mining  Co $104,648  00 

From  Sierra  Nevada  Cons.  Mining  Co 19,273  48 

Interest: 

On  Kellogg  loans $3,424  81 

On  bonds  and  other  reserve  securities 105,345.  67 


Analysis  of  Surplus 
Normal  surplus: 

Balance  Dec.  31,  1919 

Net  operating  surplus  for  1 920  before  depletion.. .   $2,501,201 .95 
Less  income: 

Proportion  of  1 920  depletion, .    $  1 20,89 1 .  02 

Accrued  income  taxes  of  1920.        94,585  32  215,476.34 


Deduct  dividends  paid  in  1920. 


Balance  Dec.  31,  1920 

[evaluation  surplus 
Balance  Dec.  31,  1919,  per  annual  report. 
Less  proportion  of  1 920  depletion 


$7,711,305.64 


Balance  Dec.  31,  1920 $35,760,873  54 


$43,472,179.18 


I 


Quincy  Mining  Shows  Deficit 

A  report  of  operations  of  the  Quincy  Mining  Co.  for  1920 
shows  a  deficit  of  $530,741,  compared  with  a  net  income  of 
?416,597  in  1919.    Income  account  follows: 

Production,  1 9,2 1 6.070  lb.  of  refined  copper  sold  for  $3, 1 25.733 .  32 

Profit  on  silver 84,379.  33 

$3,210,112  65 

Mining  expense $2,593,693  81 

Opening-mine  expense 282.955  71 

Taxes  paid  in  Michigan... 114.516.66 

Capital  stock  tax 6,990.00 

Smelting,  transportation,  etc 430,440 .  38      $3,428,598  56 

Deficit $218,485.91 

Interest  receipts $22,492  76 

Salesofrealestate,  Hancock,  Michigan 2,942  00  25.434  76 

$193,051    15 

Construction $307,690.  17 

Accident  account 30,000.00         $337,690. 17 

Deficit $530,74 1 .  32 

Depreciation  charges  of  $265,141.33  and  depletion  of 
$494,925  are  not  Included  in  the  above  statement. 

Balance  Jan.  1,  1920,  was  $2,.520,006.74;  deducting  deficit 
of  §530,741, .32  gave  $1,989,265.42;  deducting  a  dividend  of 
$110,000  gives  $1,879,265.42  as  balance  Jan.  1,  1921.  Capi- 
talization, 110,000  shares,  par  $25, 


Magma  1920  Net  Income  $0.43  per  Share 

A  report  of  operations  of  Magma  Copper  Co.  for  1920 
states  that  8,854,917  lb,  of  copper,  303,258  oz.  of  silver  and 
4,437  oz,  of  gold  were  produced,  at  a  cost  of  18,295c.  per 
lb.  of  refined  copper,  exclusive  of  depletion,  but  including 
all  charges  and  credits.  A  total  of  9,632,685  lb.  of  copper 
was  sold  at  18.022c.  per  lb.;  and  7,152,119  lb.  was  on  hand 
at  the  end  of  the  year.    Income  account  follows: 


Deduct:    Refined  copper  purchased 

Total  production  of  metals     . 
Cost  of  production; 

Mine  and  mill  operations: 
Labor  and  material,  etc 
Depreciation 


Freight  on  ore  to  smelter.  .  .  . 

.Smelting  and  converting 

Refining  and  freight  on  bliste 


$2,364,556.51 


$1,443,238.47 
147.494  23 
291.814. 10 
167,173.80      2,049,720.60 


Gross  profit 

General  expenses 

Selling  commission  and  freight 

.\dministration  expenses 

Expenses  in  connection  with  patent  litigation. 


Net  profit. 
.\ddition  to  " 

Interest  and  di -count  e 


$48,478  71 
62.690.09 
48,410  93  159,579.73 


Gross  income 

Deductions  from  income 

Loss  on  sale  of  Liberty  Loan  bonds 

Corporate  taxes 

Interest  paid 


55.649  43 
5.122  00 
4,910.92 


63,682.35 


Net  i 


$102,545.49 

Surplus  Jan.  1,  1920,  was  $1,627,894.14,  and  adding  net  in- 
come of  $102,545.49  gave  surplus  Dec.  31,  1920,  of  $1,730,- 
439.63.  Capitalization,  240,000  shares  of  $5  par.  Net  in- 
come in  1919  was  $178,077,  or  78c.  per  share. 


Plymouth  Consolidated  Pays  Small  Dividend 

A  report  of  operations  of  the  Plymouth  Consolidated 
Gold  Mines,  Ltd.  (British),  for  1920  states  that  28,294.7 
oz.  of  gold  and  6,556.2  oz.  of  silver,  having  a  total  value 
of  £121,799  9s.,  was  produced  from  91,350  tons  of  ore  milled. 
Profit  and  loss  account  follows: 

Workin^Texpeoses,  California:  9£T9      «.  d.          £         g 

Devofopment 16884       5  8 

:'lining 61,889^17  II 

Milling I4.52G      II        5 

Realization  of  bullion  and  concentrates  6.344      11  10 

Maintenance,  and  sencrilexoenses  .. .  10.974      13        I 


Total. 


General  expenses,  London 

American  taxes 

Depreciation   of  machinery,   plant  and 

buildings 

Depieciation  of  war  loan,  Liberty  loan. 


110,613     19     II 


3,501       0     II 


Balance,  profit. 


Sales  of  bullion  and  concentrates. 

Rents 

Difference  on  exchange 

Interest 

Transfer  fees 


APPROPRIATION  ACCOUNT 
Credit 


1,329       I 

998       3 

19     17 


Debit 

Income  tax 

Directors'  percent- 
age  of  profits  ....  60 

Dividend  paid:  Is  per 
share,  March  3 1. 1 920   12,000 

Bahince    carried     for- 
ward   638 


2,816        I      5 


Balance,  as  at  Dee, 

31,  1919 

Profit  and  loss  ac- 
count: 
Balance  as  per  above 


£15,514     lb     9  £15,514     16     9 

A  Is.  dividend  was  paid  on  the  240.000  shares  of  £1  par 
outstanding. 
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Mining  Stocks 

Week  Ended  May  21,  1921 


Stock  Exch.  High    Low 
COPPER 

Adventure Boston                  

Ahmeek Boston  52         51 

AUska-Br.  Ck>l N.  Y.  Curb  ^          -a 

Allouez Boston  22         22 

Anaconda New  York  43J       4U 

Arcadian  Consol ....  Boston  2f          2 j 

Ariz.  Com'l Boston  9}         9 

BigLedge N.  Y.  Curb  A         i 

Bingham  Mines Boston                  

Calumet  &  Arizona. .  Boston  52^      51 

Calumet  &  Hecla....  Boston  255       253 

Canada  Copper N.  Y.  Curb         

Centennial Boston                  

Cerro  de  Pasco New  York  3 1          29 

Chile  Copper New  York  I2i       IIJ 

Chino New  York  27i       25| 

Columbns  ReiaU Salt  Lake  *28       *27| 

Con.  Arizona N.  Y.  Curb         

Con.  Copper  M N.  Y.  Curb  ...          ... 

Copper  Range Boston  36 J       35 

Crystal  Copper  (new)  Boston  Curb  *iO       »27 

Davis-Daly Boston  7           6} 

East  Butte Boston  9i          9i 

Fnst  National Boston  Curb  *83       •82 

Franklin Boston  2  J         2  J 

Gadsden  Copper. .. .  N.  Y.  Curb         

Granby  Consol .New  York  24         22} 

Greene-Cananea New  York  241        23i 

Hancock Boston  3           3 

Howe  Sound N.  Y.  Curb  2}       IJ 

Inspiration  Consol...  New  York  37f       36 

Iron  Cap Boston  Curb  6}         61 

UleRoyale Boston  22         21 

Kenoecott New  York  22)       21i 

Keweenaw Boston                 

Lake  Copper Boston  2 J         2J 

La  Salle Boston                 

Magma  Chief N.  Y.  Curb         

Masma  Copper N.  Y.  Curb  22         20i 

M»;e»tic Boston  Cuib  '13       '13 

MaaoQ  Valley Boston  I J          \{ 

Man  Consolidated . .  Boston  21         2| 

Mayflower-Old  Col..  Boston  4}         4 

Miami  Copper New  York  23  j       22{ 

Michigan Boston 

Mohawk Boston  54         52! 

Mother  I-ode  (new)..  N.  Y.  Curb  5J         5} 

Nevada  Consol New  York  12}       12 

New  Baltic Boston  Curb       

New  Cornelia Boston  16         I5i 

Nixon  .Nevada N.  Y.  Curb         

North  Butte Boston  11}        10! 

North  lAke Boston                 

Ohio  Copper N.  Y.  Curb         

Old  D' minion Boston  23         22 

Oice.la Boston  32)        31 

FbelraDrxIge Open  Mar.  tl65     tI55 

Quincy Boston  42           41 

Ray  Consolidated...  New  York  14}       I4t 

Ray  Herculex Boston  Curb  *35       '35 

St.  Mary's  Min.  Ld..  Boston  39)       39 

Beoeca  Copper Boston  17)        17) 

Sbaonoo Boston  0.90     0  90 

Shattuck  Ariions....  New  York  7}         6] 

South  Lake Bonton  I }          I } 

Superior  Copper Boston                  

Superior  A  Boston...  Boston  I  ft          1| 

Tenn.  C.  4  C.  cfs. . .  New  York  10)          91 

Toulumne Boston  •57       ^50 

t.'nll«<l  Verde  Ex Floston  Curb  28         26 

Cuh  Consol Boaton  4           4 

I, 'Uh  Copper New  York  58)       55 

t;uk  Metal  A  T Boston  I)          1} 

Victoria Boston  '75       •75 

Winona Boston                  

W«'>erine Boston  11)        II 

NK;KRL-f:OPI'KR 

Intsrnat   Nicksl New  York  16)       I5| 

Internet    Nickel.  p(..  New  York            

LEAD 

National  I,eul New  York  79         771 

National  l.nd.  pfd..  New  York  104)     102) 

Ht  JoiKph  I.«xl New  York  12)          12) 

flUwart  Mining Hoaton  r^urb       


*50      

52     Sept. '20,  Q      $0.50 

22     Mar.' '19 V.'OO 

41 J  Nov.  '20,  Q         1. 00 

2i     

9}  Oct. '18,                .50 

10)  Sept.' 'I^Q"" 'lis' 
5lf  Mar.  '21,  Q  .50 
255  June '20,  Q  5.00 
*I3       

10  Dec. '18,  SA  1.00 
29  Mar  "21,  Q  .50 
I2i      

26)  Sept.  '20,  Q  .37) 
•28       

A  Deo. '18,  Q  .05 

II     

35|  Sept.  "20,  Q  .  50 

•28       

6J  Mar.  '20,  Q  .  25 

9!  Dec.  "19,  A  .50 

•82     Feb. '19,  SA         .15 

2)     

•25       

24  May '19,  Q  1.25 
23 J  Nov. '20,  Q  .50 

3       

2)  Jan.  "21,0  .05 

36     Oct. '20,  Q  1.00 

6)  Sept.  '20,  K  .  25 

21  Sept. '19,  SA  .50 
2H  Dec.  '20,  Q  .50 

li  

2S  

2  

•21  

22  Jan. '19,  Q  .50 
•13  

U     

2.   Nov.  '17,  Q         1.00 

4       

23}  May '21,  Q  .50 

53)  Nov.' '2'o','(3'        "l!66' 

5}     

12     Sept. '20,  Q  .25 

15)  A'u'g.'''2'0','K !25' 

•5       

lOJ  Oct. '18,  Q  .25 

22  'bec.''r8','Q'"l!66' 
32     June '20,  Q  .50 

....  Apr. '21,  Q  1.00 

41  Mar. '20,  Q  1.00 
14}  Dec.  '20,0  .25 

39  June '20,  K        2.00 

17)      

0.90  Nov. '17,  Q          .25 

7  Jan. '20,  Q            .25 

1}     

4  Apr. '17,              1.00 

11     

9|  May '18,  I          1.00 

•57     May '13,  .10 

27)  May '21,0  .25 
4     Sept. '18,  .25 

55)  Mar.  '21,  Q         1.00 

I)  Dec. '17,  .30 

•75       


lii   Mar. '19, 
85     May '21,  Q 


ZINC 


Am.  X.  L.  &  R New  York 

Am.  Z.  L.  A  8,  p(d. .  New  York 

ButU  f :.  *  Z New  Vork 

Hutu  A  Huperlor..  .  .  N«w  Vork 

f  ellaJiao  Zn-Ix) S.w  York 

New  Jersey  Zn N    \'.  Curb 

HoBceas N.  V    f:urb 

Yellow  PtlM I.fla  Angslia 

•  rVni.  per  share  t  Bid  or  asked 
!4A,  H'int'snnually.    llM.  lU-mm,th\y. 


10  9|         'I    May  '20,  1.00 

29  J''  2'l   Nov.  '20,  g         I.JO 

51  4)  5     Jims 'IB.  50 

151        14  14     Kept   '20.  I    25 

5)  5  •>      Den    '20,  g  50 

127       127       127     Miiy'2l,g         2  00 
•J         '1         •■>     July '16.  ,01 

'1.(1     tHit  '20.  g  0) 

!   guoUtion<   rnle4n«        g,   g<iarterly. 
K.lrreculer     I.  IniUsI     X.  Innluilw  eitia 


Stock                              Excb.  High      Lov 
GOLD 

Alaska  Gold New  York  J             i 

Alaska  Juneau New  York  1}          i) 

Carson  Hill N.  Y.  Curb.  14)        14 

Cresson  Consol.  G.. .  N.  Y.  Curb  If          I J 

Dome  Extension ....  Toronto  

Dome  Mines New  York  20)        18) 

Golden  Cycle Colo.  Sprgs 

Goldfield  Consol N.  Y.  Curb  *S         *7 

Hollinger  Consol Toronto  7.33     7.23 

Homestake  Mining. .  New  York  60         60 

Kirkland  Lake Toronto  *5I        *47J 

Lake  Shore Toronto  I    32      I   31 

Mclntyre-Porcupine  Toronto  2.00      1.97 

Porcupine  Crown.. .  .  Toronto  *26)     *25) 

Portland Colo.  Sprgs.  t*6l      t*60 

Reorgan.  Booth N.  Y.  CJurb  *4         *3 

Silver  Pick N.  Y.  Curb  *5         *3) 

Teck  Hughes Toronto  *  1 6)     •  1 6 

Tom  Reed Los  Angeles  *80       *i5 

United  Eastern N.  Y.  Curb  2|          2  A 

Vindicator  Consol. . .  Colo.  Sprgs.  *35       *35 

West  Dome  Consol..  Toronto  *8}       *8i 

White  Caps  Mining..  N.  Y.  Curb  *5         •3) 

Yukon  Gold Boston  Curb  

SILVER 

Arizona  Silver Boston  Curb  *25       *20 

Batopilas  Mining.. . .  New  York  I             I 

Beaver  Consol Toronto  

Coniagas Toronto  1.70     1.70 

Crown  Reserve Toronto  

Kerr  Lake Boston  3|         3; 

La  Rose Toronto  

McKinlev-Dar.-Sav..  Toronto  

Mining  Corp.  Can.. .  Toronto  1.08      1.08 

Nipissing N.  Y.  Curb  41          4! 

Ontario  Silver New  York  5}         4J 

Ophir  Silver N.  Y.  Curb  

Petersun  Lake Toronto  

Temiskaming Toronto  *I8       *I8 

Trethewey Toronto  '17       •16| 

GOLD  AND  SILVER 

Atlanta N.  Y.  Curb  •!           *j 

Barnes-King Butte  t 

Boston  &  Montana. .  N   Y.  Curb  •62       ^59 

Caahbov N.  Y.  Curb  •&)       •5 

El  Salvador N.  Y.  Curb  A         } 

Jim  Butler N.  Y.  Curb  •lO         *8 

Jumbo  Extension N.  Y.  Curb  •7         '6 

Louisiana  Con N.  Y.  Curb  

MacNamara  M.&  M.  N.  Y.  Curb  ^24       ♦18 

N.  Y.  Hond.  Rosar..  Open  Mar.  flO)       t' 

Tonopah-Bclmont. . .  N.  Y.  Curb  I A        I  i'« 

Tonopah-Divide N.  Y.  Curb  1}         I J 

Tonopah-Extension..  N.  Y.  Curb  lA       I A 

Tonopah  Mining N.  Y.  Curb  I  A       I  A 

West  End  Consol....  N.  Y.  Curb  I  A         H 

SILVER-LEAD 

Caledonia N.Y.  Curb  ♦ll       'lO 

Cardiff  M.  &  M Salt  Lake  1.15     1.12) 

Chief  Consolidated. .  Boston  Curb  2J          2) 

Consol.  M.  AS Mi.mrenl  17         16) 

Daly  Mining Salt  Lake  

Daly-West Boston  

Eagle  A  Blue  Bell. . .  Boston  Curb  

KIcctrio  Point Spokane  *7)       '7 

Federal  M.  A  S New  York  8i         81 

Federal  M.  AS.,  pfd.  New  York  274       26) 

Florence  Silver Spokane  •12)     *\2i 

Grand  Central Salt  Loke  

Hccln  Mining N.  Y.  Curb  4)          4 

Iron  BlaiMOm N.  Y.  Curb  

Judge  M.  AS Salt  Lake  

Marsh  Mines N.Y.  Cuib  ^8         •6) 

Prince  Consol N.  Y.  Curb  A         ) 

Rambler-Cariboo....  Spokane  ^5         »i 

ReiConsol !^.  Y.  Curb  •12       'lO 

South  Hccla Halt  Lake  

Standard  Hilver-I^l . .  N.  Y.  Curb  A          ) 

Tamarack-Custer....  Spokane  I   80      I    70 

Tintin  Standard Salt  Lake  2.50     2  42) 

ruh  Apex Boston  2}          2) 

Wilbert  Mining N.  Y.  Curb  ^4         'i 


Last                Last 
i     

u      

Div. 

i4  .:::: 

1  A  June  '20,  Q 

■$6'.i6" 

•75       

19;     Apr. '21,  Q 

.25 

*73!    Dec.  '20,  Q 

.02 

•8     Deo. '19, 

.05 

7.32     Feb. '21,  M 

.05 

60     Sept. '19, 

.50 

'49       

1   32     Jan. '21,  K 

.02 

1    99     Jan. '21,  K 

.05 

*25i  July '17, 

.03 

*62     Oct.  "20.  Q 

.01 

*4     May '19, 

.05 

*5       

*80       Dec. '19, 

.02 

2)     Apr. '21,  Q 

.15 

•35       Jan.  '20  Q 

.01 

»8)      

•70     June '18, 

.02J 

*25     Apr.  '20,  M 

.03 

1     Dec.  '07,  I 

.12i 

•34     May  '20,  K 

.03 

1    70     Mav'2I.Q 

.12) 

•13     Jan. '17. 

.05 

3',   Apr.  "21,  Q 

.12) 

•20)   Apr. '18, 

.02 

•19     Oct. '20.  Q 

.03 

1.08     Sept. '20.  Q 

.12) 

4i  Apr.  '21,  Q 

.15 

5     Jan. '19.  Q 

.50 

2     Jan. '12, 

.10 

•6}  Jan. '17, 

.01} 

•18     Jan. '20,  K 

.04 

♦16}  Jan. '19, 

.05 

1.10     Aug. '20,  Q  .05 

•60       

•5)     

•9  A'ugV'TB'.'SA  iOT 
•7     June '16.  .95 

•18     May 'To', loij 

....  Jan. '21,  Q  .30 

H    Apr. '21,  Q  .05 

I J  Apr."'ii,'Q"  'iOS' 
1)  Apr.  ■2I,SA  .05 
I       Deo.  "19,  SA       .05 


I    12) 

2) 

16; 

2.50 


Jan.  ' 

Deo. 

May 

Oct.  ' 

July 

Deo. 

Apr. 

May  ' 

Jan.  • 

Mar. 

Apr.  ' 

Juno  ' 

Mar. 

Apr.  • 

Sept. 


•II         

♦65       Sept. 
A  Oct.  • 

1  80       Jan.  •; 

2  4^1     Juno  ' 
2.      Nov.' 
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Reorganization  and  Public  Works 

THE  QUESTION  OF  REORGANIZATION  of  Gov- 
ernment departments  and  bureaus  in  Washington  is 
being-  actively  investitraled  by  a  tommittee  of  both 
houses  of  Congress.  !t  is  a  problem  that  will  require 
cai-eful  study  and  not  too  breezy  a  method  of  rearrange- 
ment. Changes  must  be  for  the  better:  it  would  be 
easy  for  too  casual  a  study  to  result  in  some  changes  at 
least  for  the  worse.  Out  of  these  recommendations  it 
now  appears  altogether  unlikely  that  there  will  come  any 
recommendation  for  a  Department  of  Public  Works.  It 
is  rumored  rather  definitely  that  Secretary  Hoover,  once 
strongly  impressed  with  this  plan,  now  no  longer  favors 
it.  Our  own  editorial  attitude  has  never  been  in  favor  of 
this  proposal,  which  we  could  not  recognize  as  construc- 
tive, and  which  we  viewed  as  against  the  interests  of  the 
mining  industry.  An  apothegm  recently  uttered  regard- 
ing this  formerly  proposed  department,  by  an  engineer 
who  was  one  of  the  former  main  champions  of  the  idea, 
illustrates  the  case  against  it  more  succinctly  than  we 
have  been  able  to  do  with  all  our  arguments.  "There 
is  no  more  sense  in  having  all  the  engineers  in  one 
depai'tment,"  he  said,  "than  having  all  the  stenographers 
in  one  department." 

Having  disposed  of  this  engineer  will-o'-the-wisp,  let 
us  see  what  we  can  do,  in  the  reorganization,  to  cen- 
tralize the  representation  of  the  mining  industry. 


i 


The  Resignation  of  the  Institute  Secretary 

^"pHE  PASSING  out  of  office  of  a  secretary  of  the 
X  American  Institute  of  Mining  and  Metallurgical 
Engineers  is  an  event  which  marks  a  stage  in  the  affairs 
of  mining.  The  Institute  represents  in  a  broad  way, 
and  more  and  more  completely,  the  engineering  or 
technical  side  of  the  mining  and  metallurgical  industries. 
The  secretary  is  the  permanent  and  managing  officer. 
Presidents  come  and  go  annually:  but  the  tone  and  im- 
pression of  the  organization  are  largely  built  up  around 
the  personality  of  the  secretary. 

In  the  memory  of  most  of  us  there  have  been  only 
two  secretaries — Dr.  Raymond  and  Mr.  Stoughton. 
Their  personalities  were  not  similar;  in  a  way  they 
were  antithetical;  but  both  gained  hosts  of  friends. 
Under  the  secretaryship  of  Dr.  Raymond,  with  his  en- 
thusiasm, broad  and  keen  intellect  and  dominating  char- 
acter, there  was  little  room  for  any  one  else  in  the 
management  of  the  Institute.  It  was  natural  that  there 
should  be  a  reaction  to  an  organization  in  which  admin- 
istrative and  executive  functions  and  duties  should  be 
more  widely  distributed,  and  wherein  the  secretary,  the 
president,  the  directors  and  the  various  committees  con- 
tributed their  share  of  government,  and  functioned 
smoothly  together.  Mr.  Stoughton  fitted  admirably  into 
this  new  order  of  things,  and  served  as  a  well-liked, 
efficient,  and  popular  guiding  officer,  never  majestic  with 
position,  but  ready  to  help  and  to  serve  any  membei-. 

The  Institute  has  become  very  human,  very  popular. 


broad,  pleasant  and  active  during  the  years  since  Mr. 
Stoughton  took  charge.  We  shall  miss  him;  and  can 
only  hope  for  a  continuation  of  this  halcyon  period.  Mr. 
Stoughton  had  the  firm  intention,  when  he  became  sec- 
retary, of  serving  only  five  years.  He  did  not  feel  that 
he  should  make  the  financial  sacrifice  longer;  but  he  has 
stayed  nine.  What  he  may  have  lost  in  funds  we  believe 
he  has  gained  in  affection. 


Economic  Bedlam 

TWENTY-FIVE  OR  FIFTY  YEARS  from  now. 
when,  let  us  hope,  the  world  will  have  been  settled 
down  to  peaceful  industrial  pursuits,  many  volumes 
will  have  been  written  covering  the  economic  lessons  and 
deductions  from  the  great  period  of  readjustment 
through  which  we  are  now  passing.  We  wonder  if  these 
books  of  the  future  will  faithfully  record  the  divergent 
views  now  expressed  by  bankers,  economists,  engi- 
neers, bricklayers,  and  others,  in  accounting  for  the 
phenomena  of  increasing  and  decreasing  prices,  infla- 
tion and  deflation,  the  remedy  for  chaotic  conditions  of 
trade  and  the  apparent  contradiction  of  many  theories 
fervently  held  dear  to  and  preached  by  students  of  these 
subjects.  One  cannot  help  but  be  impressed,  in  reading 
newspaper  accounts  giving  the  speech  of  Prof.  Blank, 
of  some  New  England  university,  or  Senator  Bunkum, 
of  a  Middle  Western  state,  by  the  inference  that  little 
unity  of  economic  thought  seemingly  exists  in  the  na- 
tion. This  is  true  not  only  for  individual  but  also  for 
group  opinion.  Recently  many  eminent  financiers  and 
manufacturers  gathered  in  Cleveland  to  further  the  in- 
terests of  foreign  trade  and  the  expansion  of  the  sphere 
of  American  commerce  to  a  point  never  before  realized, 
and  simultaneously  we  note  the  Congressional  efforts  to 
enact  heavy  trade  barriers,  protective  tariffs,  which 
would  tend  to  have  the  opposite  effect.  Then  again,  re- 
verting to  individual  opinion,  the  statement  has  been  re- 
peatedly made  that  deflation  has  progressed  to  its  limit, 
a  contention  in  which  the  farmei- — and  ourselves — can- 
not heartily  concur,  as  the  prices  of  shoes,  clothing — to 
say  nothing  of  rent — are  still  up  in  the  clouds. 

Viewed  internationally,  economic  confusion  is  even 
graver,  and  the  problems  presented  by  disorganized 
currencies,  reparations,  tariffs,  taxes,  and  other  subdi- 
visions are  stupendous.  A  wider  diversion  of  solutions 
is  offered  for  these  problems  than  for  any  other,  and 
undoubtedly  more  attention  will  be  devoted  to  this 
phase  of  economic  readjustment. 

The  present  period  of  disorganization  is  indeed  preg- 
nant with  material  for  future  study  and  the  better  shap- 
ing of  laws  that  govern  trade,  finance,  and  other  mat- 
ters. Despite  the  apparent  contradiction  of  some  eco- 
nomic laws,  it  is  well  to  be  guided  by  sane  common  sense 
rather  than  by  half-baked  theoretical  expedients  for 
the  betterment  of  business.  The  history  that  has  been 
and  is  being  made  will  furnish  a  valuable  guide  for  the 
future  cour.se  of  nations.    From  the  Russian  extreme  of 
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economic  debauch  to  the  conservative  tactics  of  countries 
untouched  by  the  frenzy  of  war,  important  lessons  have 
been  taught,  which,  if  grasped  by  future  generations, 
will  lead  them  to  avoid  making  calamitous  economic  ex- 
periments that  result  only  in  distress  and  disorganiza- 
tion of  ever>i:hing,  from  government  to  trade. 

At  present  we  must  content  ourselves  with  the  func- 
tioning of  economic  laws,  be  they  favorable  or  unfavor- 
able to  us,  with  the  assurance  that,  as  in  the  past,  they 
will  certainly  and  ultimately  bring  cosmos  out  of  chaos 
and  restore  some  semblance  of  the  balance  existing  be- 
fore the  war. 


The  Story  of  the  Pear-Shaped  Globe 

ENTER— Milton  Eudaly,  of  Grandfalls,  Tex.,  a  "prac- 
tical" geologist,  according  to  a  recent  issue  of  the 
El  Paso  Times.  The  stoiy  of  his  discoveries  will  con- 
stitute an  interesting  number  in  our  series  of  "Bed 
Time  Stories  for  Mining  Engineers";  so  compose  your- 
self to  listen. 

There  was  once,  it  appears,  an  old  chemist  in  Finland, 
who,  after  long  study  and  experiment,  produced  "a 
combination  of  chemicals  that  was  accredited  with  the 
power  of  definitely  locating  underground  oil  and  gases." 
The  jealousy  of  scientists  among  one  another  is  well 
known  in  this  country,  but  in  Finland  it  appears  to  take 
on  more  active  and  virile  manifestations,  for  before  the 
ancient  chemist  could  cash  in  (or,  as  the  El  Paso  Times 
puts  it  more  euphoniously,  "reap  any  monetary  benefit 
from  his  arduous  scientific  studies,")  he  met  an  accident. 
The  fact  is  that  "he  was  assassinated  by  his  rivals,  whom 
he  had  refused  to  take  into  his  confidence." 

But  it  is  well  known  that  the  wicked  never  prosper. 
When  the  murderous  chemists  tried  to  analyze  the  mar- 
velously  sensitive  compound  which  the  a.  c.  (ancient 
chemist)  had  mixed,  they  could  not.  They  found  that 
"there  were  certain  peculiar  elements  therein  that  re- 
fused to  respond  to  the  tests  of  the  most  learned  chemists 
of  the  period."  Absolutely  refused,  we  infer.  In  fact, 
it  .seems  that  the  a.  c.  had  discovered  several  new  ele- 
ments, and  mixed  them  all  up  to  obtain  the  almost  (or 
quite)  intelligent  fluid.  And  the  murderers  had  killed 
the  goo.se,  if  we  may  say  it,  that  had  laid  the  egg  of 
g'old — quite  an  apt  metaphor,  for  the  fluid  apparently 
works  best  in  a  "pear-shaped  globe"  of  glass.  We  are 
coming  to  that. 

The  widow  of  the  a.  c,  like  all  the  residents  of  Finland, 
finally  came  to  the  United  States.  Her  two  beautiful 
fathferksH  children  grew  up;  and  one,  a  son,  turned 
out  to  be  a  great  oil  operator  in  California.  One 
day,  however,  he  recalled  his  father,  and  his  great 
di.scover>-;  and  had  an  altogether  brilliant  and  original 
idea  of  looking  over  his  father's  papers.  Sure  enough, 
they  were  found;  but  they  were  written  in  neither  Fin- 
nish nor  United  States:  therefore  "the  papers  were 
dispatched  to  an  eastern  university  for  deciphering." 
Western  universities  please  take  notice.  When  the 
translations  came  bark  (we  have  no  doubt  by  return 
mail  I,  it  was  found  that  the  great  formula  "was  written 
in  four  almost  obsolete  languages."  Only  in  an  eiiHtem 
university  can  you  find  any  one  who  knows  four  almost 
obsolete  languages.  Ask  any  student  at  Williams 
about  it. 

The  son,  enlhusiastlr,  was  all  for  making  a  large 
number  of  the  instruments  made  ftossible  by  the  dis- 
covery of  the  formula;  but  the  mother  held  there  should 
he  only  three  made — one  for  herself,  one  for  the  Hon,  one 


for  the  daughter.  Otherwise,  she  said,  the  world  would 
be  spoiled,  for  all  the  oil  in  the  world  would  be  found 
at  once,  and  all  burned  at  once — and  where  would  you 
be  then?  This  is  our  free  translation,  but  what  the  old 
Finnish  lady  thought,  to  use  her  own  words,  according 
to  the  El  Paso  Times,  was  that  these  instruments  "would 
prove  inimical  to  the  welfare  of  the  world,  as  their 
promiscuous  use  would  result  in  the  location  of  prac- 
tically all  of  the  oil  under  the  earth's  surface,  and  the 
volume  would  be  so  immense  that  the  supply  would  far 
exceed  the  demand,  cease  to  be  of  appreciative  value, 
and,  because  of  cheapness,  would  not  be  conserved,  re- 
sulting in  wanton  waste  and  rapid  exhaustion  of  a 
treasure  that  is  of  inestimable  value  to  mankind."  Mar- 
velous what  a  way  the  Finni.sh  have  of  putting  things. 

The  report  leaves  out  one  chapter  of  the  story.  Mr. 
Eudaly  has  the  instrument.  How  did  he  get  it?  Did 
he  assassinate  the  son,  or  the  mother,  or  the  daughter? 
It  is  important,  at  least  it  would  be  fascinating,  to  know. 
We  cannot  believe  that  a  far-sighted  and  super-philan- 
thropic family  like  that  of  the  a.  c.  would  normally  let 
one  of  these  three  instruments  pass  out  of  their  hands, 
for  what  is  going  to  prevent  Milton  Eudaly  now  from 
discovering  all  the  oil  in  the  world? 

The  instrument,  we  learn,  is  "simplicity  itself."  The 
pear-shaped  globe  (how  is  a  pear-shaped  globe  for  sim- 
plicity?) inclosing  the  mixture  of  elements  unknown  to 
chemists  (simple  enough),  is,  to  cut  the  technical  lan- 
guage of  the  El  Paso  Times  short,  hung  up  where  the 
wind  will  not  disturb  it.  Then  the  "chemicals  make 
movements"  indicating  how  much  oil  there  is  below, 
how  far  below,  and  whence  it  cometh  and  whither  it 
goeth.  We  wish  we  could  quote  the  beautiful  language 
in  which  this  is  put  in  the  article  we  ai-e  summarizing, 
but  we  are  so  short  of  space.  The  magic  globe  has  al- 
ready revealed  plenty  of  oil  under  Fort  Stockton. 

Our  correspondent  writes  us  that  the  El  Paso  Times 
is  the  most  widely  circulated  paper  in  the  Southwest, 
which  we  already  know.  He  further  adds,  "All  Texas  is 
in  feverish  excitement.  Wealthy  Texans  are  offering 
fabulous  sums  for  the  secret  pear-shaped  glass  oil  finder, 
even  for  the  use  of  it  for  a  single  day.  They  say  it 
will  show  the  great  underground  river  of  oil  which 
flows  up  from  the  Tampico  to  the  Texas  fields,  but  whose 
exact  location  no  one  has  discovered  in  the  intervening 
territory.  This  stream  is  said  to  be  closely  connected 
and  reacted  on  by  the  Gulf  Stream  through  some 
alchemy  of  Nature." 

Ah,  the  romance  of  mining! 


Silver  Prices 

MOST  DOMESTIC  SILVER  producers  who  have 
been  receiving  09A  or  99ftc.  for  the  metal,  and  who 
have  thought  that  this  price  would  persist  for  three  or 
four  years,  are  now  forced  to  accept  less,  but  fortu- 
nately the  price  recession  is  only  a  slight  one,  the  new 
figure  being  !)i)lc.  Senator  Pit1m;iii  .issures  iniiuirers 
that  there  is  no  likelihood  whatever  lli.it  the  silver  act 
which  he  sponsored  will  be  repi'alcil,  .-md,  in  fact,  is 
optimistic  that  domestic  producers  will  continue  to  ob- 
tain 99c.  or  more  for  their  silver  fur  a  much  longer 
time  than  the  minimum  term  menlioned.  The  slight  re- 
duction just  made  is  to  cover  shipping  charges  from 
Eastern  refineries  to  the  Denv<'r  mini.  Formerly,  all 
silver  linught  under  the  I'iltman  Ail  has  been  used  by 
the  ]'liila(leli)hia  mint,  but  now  the  coinage  of  silver 
dollars  is  to  !><•  resumed  in   Denver. 
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Mining  Schools  and  the  Mining  Business 

It  seems  that  the  reference  made  by  the  editor,  several 
months  ago,  to  a  "Correspondence  School  Engineer"  has 
been  successful  in  bringing  comments,  which,  more 
recently,  have  taken  the  form  of  a  discussion  of  educa- 
tional institutions  and  their  methods  of  instruction. 

It  appears  to  me  that  Professor  Peele,  in  his  paper, 
"The  Education  of  the  Mining  Engineer,"  mentioned  in 
Engineering  and  Mining  Journal  of  April  30,  has  "hit 
the  nail  on  the  head."  Why  should  forty-three  mining 
schools,  with  more  or  less  complete  equipment,  and  no 
common  standard  of  teaching,  be  necessary  to  educate 
the  members  of  this  more  or  less  limited  profession? 
Two  or  three  schools  completely  equipped  and  run  by 
the  Government,  if  you  please,  would  be  able  to  cover 
the  ground  and  eliminate  the  waste  of  our  present 
system. 

We  are  agreed  that  education  is,  of  course,  desirable, 
but  let  us  not  forget  that  education  without  the  ability 
to  apply  the  same  is  next  to  worthless.  The  ability  to 
apply  is  acquired  after  leaving  school  and  getting  into 
the  field  of  active  life.  Few  graduates  are  much  sought 
after  as  soon  as  they  have  received  their  diploma,  regard- 
less of  the  school  that  issues  it;  but  let  them  get  out 
and  prove  their  ability  to  apply  the  principles  taught 
them,  do  things,  and  succeed.  Then  they  are  in  demand, 
and  it  is  not  of  paramount  importance  from  which 
institution  of  learning  they  received  their  instruction. 

There  is  one  point  on  which,  it  seems  to  me,  our 
schools  (mining)  and  school  system  are  all  wrong.  They 
take  the  raw  material  (applicants  for  scholarship), 
spend  four  or  six  years  teaching  them  the  principles  of 
the  various  subjects  embraced  in  the  course  chosen,  and 
never  teach  them  how  to  convert  this  knowledge  into 
dollars  and  cents.  We  may  not  like  to  admit  that  an  edu- 
cation, in  ninety-nine  cases  out  of  one  hundred,  is 
sought  after  with  the  view  of  making  money ;  neverthe- 
less, it  is  a  fact. 

This  subject  is  left  untouched  at  school  and  left  to 
the  latent  ability  which  the  scholar  may  or  may  not 
possess.  The  ones  who  possess  this  "latent  ability" 
climb  to  the  top  and  are  numbered  with  the  stars  of 
the  profession.  Some  others  continue  to  be  life  students 
in  the  rut  of  acquiring  knowledge,  only  for  someone  else 
above  them  to  get  the  credit  and  reap  the  monetary 
reward.  I  have  known  several  graduates  who  have  spent 
their  lives  doing  really  good  work  holding  ordinary 
positions  while  their  work  has  made  their  superiors 
noted — just  because  they  lacked  this  one  most  essential 
ability  of  converting  knowledge  into  cash. 

Life  is  a  campaign  of  salesmanship,  no  matter  what 
our  vocation  happens  to  be.  If  we  have  a  mine  for  sale, 
the  marketing  of  it  calls  for  salesmanship;  if  we  apply 
for  a  position,  we  have  knowledge  and  ability  to  sell, 
and  so  on  down  the  line.  So  let  us  be  taught  somothing 
of  the  principles  of  this  important  subject  while  acquir- 
ing the  knowledge  of  the  various  branches  of  learning. 
It  may  be  that  Columbia  is  attempting  to  include  this 
in  the  university's  courses,  by  making  its  graduates 
"leaders  of  men."  J.  F.  INGLIS. 

Baker,  Idaho. 


The  Possibilities  of  Licensing 

Your  two  recent  editorials  and  the  communication 
from  Mr.  Barbour  relative  to  the  licensing  of  engineers 
lead  me  to  a  little  arithmetic.  If  a  mining  engineer 
were  to  take  out  a  $25  license  in  each  of  the  foi-ty-eight 
states  it  would  cost  him  $1,200.  Assuming  that  there 
are  10,000  mining  engineers,  this  would  show  a  cost  of 
$12,000,000  which  the  mining  profession  would  pay  for 
the  privilege  of  being  licensed,  but  there  is  not  that 
much  money  left  in  the  profession  at  the  present  time 
to  be  expended  for  this  luxury  (Luxury!  Shall  we  add 
10  per  cent  war  tax  to  this?). 

I  am  not  yet  clear  regarding  the  advantages  of  licens- 
ing engineers.  Take  your  distinguished  self,  Mr.  Editor. 
I  do  not  think  it  would  have  added  one  bit  to  our 
respect  for  your  geologj-  if  you  had  had  the  pseudo 
advantage  of  being  licensed  before  you  gave  us  your 
opinions.  Take  Pope  Yeatman,  or  J.  Parke  Channing, 
or  .John  Hays  Hammond :  is  their  efficiency  going  to  be 
raised  or  their  earning  power  increased  by  the  posses- 
sion of  a  licen.se?  But  the  bill  is  to  protect  the  public. 
Just  how  licensing  you  illustrious  men  is  going  to  pro- 
tect the  public  from  you  I  confess  is  not  clear  to  me. 
At  the  other  end  of  the  scale,  the  mine  or  smelter  rule- 
of-thumb-draftsman  and  the  young  college  graduate, 
assuming  that  they  both  succeed  in  getting  licenses,  are 
not,  in  my  opinion,  thereby  going  to  be  enabled  to  drive 
the  Spurrs  and  the  Ingalls  and  the  Channings  and  the 
Yeatmans  and  the  others  out  of  the  business  in  case  the 
latter  should  decline  to  apply  for  licenses,  nor  do  I  think 
the  world  is  going  to  be  made  safer  for  these  embryo 
engineers  from  the  democracy  of  this  country  who  want 
engineering  results  irrespective  of  a  blue-ribbon  license 
and  seal. 

Another  consideration,  Mr.  Editor.  You  have  the 
privilege,  once  you  are  licensed,  of  using  a  seal  on  your 
documents  and  reports.  Imagine  adding  to  the  plunder 
which  the  mining  engineer  now  takes  with  him  eight 
or  ten  or  a  dozen  or  more  notarial  seals,  so  that  on  his 
trip  he  may  complete  and  authenticate  the  various  re- 
ports which  he  makes  within  different  state  boundaries! 
The  more  I  look  at  this  scheme  of  licensing  engineers, 
the  more  interesting  possibilities  I  find.  We  might  even 
have  the  state  licenses,  instead  of  on  parchment  fram.ed 
in  our  offices  where  few  people  see  them,  made  in  the 
form  of  a  jewel  or  dog  collar  and  suspended  around 
our  necks  like  a  decoration. 

The  engineer  is  doubtless  the  best  qualified  man  in 
the  world  to  settle  the  big  problems  now  confronting  us. 
We  all  concede  this,  but  the  engineer  himself  should 
turn  his  own  affairs  over  to  some  trust  company  or 
guardian  ad  infiyiitum.  to  take  care  of  for  him.  because 
he  is  patently  unable  to  watch  his  own  interests.  Wit- 
ness the  fact  that  now,  five  years  after  the  Founder 
Societies  and  subsequently  Engineering  Council  started 
to  draw  up  a  model  bill,  and  after  about  twenty  states 
have  passed  such  laws,  the  engineer  "comes  to"  suffi- 
ciently to  begin  to  discuss  whether  he  wants  to  be 
licensed  or  not.  In  these  twenty  states,  if  he  decides  he 
does  not,  the  alternative  is  a  jail  sentence.  However, 
we  are  in  good  company.  The  lawyers  and  doctors  are 
licensed,  and  so  are  the  veterinary  surgeons,  dentists, 
and  the  apothecaries,  and  the  nurses  and  the  plumbers — 
and  in  the  super-state,  if  you  know  what  I  mean,  we 
shall  probably  all  like  it.  M.  R.  Percy. 

New  York. 
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HKAUKKA.ME.    .MII.I,   AND    I'AKT  OF  TAMP  OF  THE    BENOIET  CONSOLIDATED  JIINING   CO. 

Mining  Progress  in  the  Philippines 

Lode  Mining  for  Gold  Placer  and  Dredging  Operations  Gold 
Output  Exceeds  $1,000,000  per  Year  —  Production  of  Other 
Metals  Negligible^Coal  Mining  of   Local  Importance  Only 


Wiiltcli   foi 


By  C.  M.  Eye 

Kiiftinrerhif/  and  .M t 


DL'KIN(;  THE  PERIOD  of  Sp:uii.-h  domination, 
beginninK  with  the  discovery  of  the  islands  by 
MaKellan  in  1521  and  ending  with  the  American 
occupation  in  1898,  little  attempt  appears  to  have  been 
made  to  develop  the  mineral  resources  of  the  Philip- 
piiies,  though  a  small  annual  production  of  iron  resulted 
from  the  smelting  of  limonite  ores  at  Augat,  Hulucan 
Province,  and,  at  one  time,  copper  in  commercial  (|uaii- 
tity  was  produced  from  the  richer  ores  of  the  Mancayan 
deposit  of  northern  Luzon,  and  considerable  amounts 
of  gold,  from  many  and  various  localities,  annually 
found  their  way  into  channels  of  commerce  through 
barter.  About  1883,  a  ten-stamp  mill  was  erected  by 
English  capital  on  the  San  Mauricio  lode,  at  Mainljulan. 
Other  modc.it  attempts  may  have  been  made  to  work 
the  gold  deposits  with  smHll  mills  or  with  arrastres,  but 
nri  success  is  recorded. 

The  growth  of  systematic  develojmient  may  therefore 
be  Haid  to  date  from  about  1900,  when,  with  the  cessa- 
tion of  the  hostilities  incident  to  the  Spanish- American 
unpleasantness,  an  active  campaign  of  prospecting  was 
initiated  by  men  from  the  western  Inited  Stat(!S,  mem- 
bers for  the  most  part  of  the  expeditionary  forces, 
whfi  took  th<  Ir  di.Hihiirges  in  the  islaiKls.     During  this 


campaign  much  valual)le  territory  was  located  under 
the  new  laws  of  Congress,  passed  in  1892.  In  fact,  most 
of  the  ground  now  held  under  patent  from  the  Philip- 
pine govei'nment  by  the  operating  comi)anies  and  others 
was  located  in  this  early  period,  wliiih  was  followed  by 
a  few  years  of  small  developments  and  attempts  to 
work  ores  of  low  or  medium  grade  with  small  mills. 
The.se  operations,  fostered  by  local  capital,  were  gener- 
ally unsuccessful,  owing  to  low  recoveries  and  small  out- 
put. Two  mills  in  the  Benguet  district'  (the  Renguel 
Consolidated  and  the  lUia),  using  cyanidation  aflei- 
amalgamation,  managed  to  maintain  a  small  l)ut  steady 
output,  and  made  a  prolil  for  several  years,  until  l)()tli 
were  lost  l>y  a  Mood  late  in  1911'.). 

The  first  real  success  in  lode  mining  was  achieved  l)y 
the  Colorado  Mining  Co.,  in  the  Aroroy  district,  with 
a  twenty-stamp,  fine-grinding  and  cyaniding  mill,  put 
in  operation  late  in  1911.  This  was  followed  several 
years  later  by  the  Syndicate,  in  the  same  district,  with 
an    all-sliming   cyaniding   plant    of   about  aiinety    tons' 
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daily  capacity,  and  in  1915  by  the  Benguet  Consolidated 
with  an  entirely  new  plant  having  a  capacity  of  sixty 
tons  per  day  and  employing  fine-grinding  and  cyanida- 
tion.  This  installation,  inchuling  a  100-kw.  hydro- 
electric unit,  began  operations  in  September,  1915,  and 
has  maintained  steady  and  profitable  production  since 
that  time,  with  material  additions  to  power  plant  and 
mill  resulting  in  increased  capacity  and  saving.  The 
data  covering  cost  and  production  for  the  initial  oper- 
ations in  1915  are  not  available,  but  those  covering 
1916  to  1920  inclusive  are  given  in  Table  I. 

TAHl.l'.  I       SIMMARY  OF  OPEKATldNS  OF  BENGUET 
rONSOI.IDATEn    iMINlNC;    CO. 

Tons  TreatfH]            Yield  Recovery  per  T<jti 

1916  17.3t)0      $291,271  64  $16  88 

1917  20.427      126.695  69  17  80 

1918  23.529      447.519  00  19  00 

1919  23.719.      426.942  00  18  00 
1920'                       35,565      534.446  15  1 5  02 

Total,  120,600  tons  treated,  yielding  $2,026,874.48. 
Average  recovery,  $16.80  per  ton.  Extractions  have 
been  around  90  per  cent  for  the  entire  period.  Costs 
are  given  in  Table  II. 

TABLE   II      COSTS  PER   TON   TREATED.   BKNGUET 
CON.SOLIDATED  MINING  CO 


Operation 

(Ineluding 

Developmcn 

1916 
1917. 
1918 

1919 

1920 

$6    18 
6   17 

6  20 

7  30 
6  34 

General 

and 
Marketing 

Total 

$0  12 

$6.47 

Profits,  after  allowing  liberally  for  depreciation,  have 
been  as  follows:  For  1916,  $163,581.15;  for  1917, 
$155,082;  for  1918,  $266,617.81;  for  1919,  $210,689.81, 
and  for  1920,  $216,917.57,  making  a  total  of  .Sl,011,- 
888.34.  A  considerable  portion  of  these  profits  has 
been  reinvested  in  betterments,  but  over  half  a  million 
dollars,  or  more  than  the  entire  capitalization  of  the 
company,  has  been  paid  in  dividends;  $25,000  per  quar- 
ter has  been  paid  regularly  since  September,  1916,  with 
a  number  of  extra  dividends. 

Shaft  sinking  and  development  of  the  main  lead 
below  water  level  have  proceeded  sufficiently  to  indicate 
such  a  continuance  for  several  hundred  feet  at  least. 
The  completion  of  a  new  drainage  tunnel,  now  under 
way,  will  assist  materially  in  handling  the  heavy  flow  of 
water  encountered. 

During  the  first  half  of  1912,  the  Colorado  mine,  at 
Aroroy,  produced  approximately  $150,000  gold  from 
18,600  tons  of  ore  treated,  at  a  cost  of  about  $5  per 
ton.  Later  figures  are  not  available,  but,  with  the  ex- 
ception of  a  six-months'  shutdown  in  1917,  for  repairs 
and  enlargements,  this  property  has  operated  steadily, 
with  an  increased  output  and  lower  costs  per  ton.  The 
Syndicate  has  also  been  a  steady  producer,  and  both 
have  been  profitable  ventures  and  have  paid  substantial 
dividends. 

Dredging  operations  at  Paraca!e,  beginning  in  a  small 
way  about  1905,  reached  considerable  proportions  by 
1915,  with  a  number  of  dredges,  mostly  of  New  Zea- 
land type,  in  operation;  but  the  output  has  materially 
fallen  off,  owing  to  exhaustion  of  pay  ground,  and  many 
of  the  dredges  have  been  dismantled.  Prospects  for 
future  production  from  this  source  are  not  promising. 
There  are  known  areas  of  gold-bearing  ground  in  vari- 
ous parts  of  the  islands  as  yet  unwnrked.  mostly  at 
the  points  where  streams  debouch  from  mountain  gorges 
onto  coastal  plains.  These  may  in  time  furnish  oppor- 
tunity for  production.  Similarly,  there  are  known  and 
partialy  proven  lodes  and  groups  of  lode  claims  which. 


under  more  favorable  conditions  than  have  prevailed 
during  the  last  few  years,  may  come  into  the  produc- 
ing class. 

Gold  productiori,  which  has  been  around  a  million 
dollars  per  year  for  some  years,  is  reported  \iy  Warren 
D.  Smith  for  1919  as  $1,308,224,  of  which  Aroroy 
furnished  $634,532,  Camarines  (mainly  from  Paracale) 
$217,455,  and  Mountain  Province  (mainly  from  Ben- 
guet) $454,672,  the  remainder  being  from  other  and 
more  iso'ated  sources.  The  actual  amount  from  outside 
sources   is   probably   greater  than    reported. 

Production  of  other  non-ferrous  metals  is  negligible. 
Production  of  non-metallic  mineral  products  is  given  by 
Mr.  Smith  for  1919  at  approximately  $2,260,000,  salt 
(from  sea  water)  leading,  with  $4.50,000;  stone,  clays, 
and  coal,  as  well  as  asbestos  and  iron  ore,  being  included. 
Data  for  1920,  though  not  availab'e,  are  unlikely  to 
show  increases  in  mineral  production. 

Coal  of  Mainly  Local  Importance 
Ccal  mining  has  never  attained  the  position  of  an 
important  industry  in  the  Philippines,  though  deposits 
of  lignite  exist  at  various  points  and  have  been  pro.s- 
pected.  The  most  important  developments  thus  far 
have  been  made  on  the  Island  of  Batann,  where,  on  the 
east  end,  a  mine  has  been  operated  by  private  enterprise 
for  many  years.  As  early  as  1910  coal  was  mined 
and  sold  to  inter-island  steamers  at  about  $3.25  per 
ton  on  the  dock.  At  about  this  time  the  United  States 
Government  carried  on  opei-ations  extending  over  sev- 
eral years  on  the  west  end  of  Batann,  probably  with 
the  idea  of  securing  a  coal  supply  for  its  transports, 
but  the  results  were  evidently  unsatisfactoi-y.  During 
the  last  few  years,  several  attempts  have  been  made 
by  the  Philippine  Development  Co.,  a  Government  cor- 
poration, to  open  up  coal  mines  in  various  localities, 
but  apparently  such  efforts  have  resulted  in  failure. 
The  nature  of  the  coal,  a  highly  carbonized  lignite,  and 
the  irregular  and  limited  beds,  in  many  occurrences 
faulted  and  tilted,  make  difficult  or  impossible  econom- 
ical production  and  marketing  in  competition  with  im- 
ported Australian  and  Japanese  coal,  under  normal 
world  conditions.  Yet,  with  proper  handling,  some  of 
these  deposits  may  be  worked  with  profit  in  supplying 
local  markets.  In  1919  only  32,000  tons  was  produced, 
worth,  according  to  Mr.  Smith,  $411,000,  and  repre- 
senting an  abnormal  price  per  ton. 

Political  Considerations  Hamper  Iron  Mining 
Some  iron  ore,  of  a  value  of  approximately  $40,000. 
was  sold  in  1919.  It  appeared  probable  that  an  impor- 
tant industry  in  export  of  iron  ore  from  the  Island 
of  Calambayanca,  Mambulao  Bay,  to  Japan  would  re- 
sult from  operations  there  by  a  Japanese  company,  but 
this  has  failed,  owing  largely  to  Government  opposition. 
and  no  doubt  also  to  market  conditions  in  Japan. 

The  prospect  for  increased  mineral  production  in  the 
Philippines  is  not  particularly  promising  at  this  time. 
Practically  all  prospecting  has  cea.sed.  No  new  districts 
are  being  discovered  and  opened  up.  The  political 
future  is  as  yet  uncertain,  and  distance  from  markets 
and  difficulties  in  transportation  make  operation  ex- 
pensive. Most  of  the  deve'opment  thus  far  has  been 
undertaken  by  local  capital.  With  a  guaranteed  future 
under  American  protection  and  supervision,  and  with 
bettered  market  conditions,  there  may  come  a  revival 
of  the  mining  industry  in  the  islands,  but  it  is  hardly 
possible  otherwise. 
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Recent  Supreme  Court  Interpretations  of 
The  Mining  La^v 

New  Decisions,  Though  Sometimes  Settling  Certain  Points,  Often  Give  Rise  to 
Other  Problems — Case  of  Silver  King  Coalition  Against  Conkling  Company, 
Recently  Decided,  Brings  Up  New  Questions   Regarding  Extralateral  Rights 

By  Horace  V.  Winchell 

Written  for  Enginetring  and  Mining  Journal 


A  LTHOUGH  it  is  frequently  asserted  that  there  is 
/-\  no  necessity  for  revision  of  the  mining  laws, 
-i-  -^  because  every  possible  question  has  hitherto  been 
decided  by  the  courts,  those  familiar  with  the  subject 
know  that  many  controverted  points  still  remain  unde- 
cided, and  that  each  new  decision  immediately  brings 
to  the  front  other  problems  whose  solution  may  require 
judicial  consideration.  Within  the  last  few  weeks  there 
have  been  decided  by  the  United  States  Supreme  Court 
for  the  first  time  two  important  questions  which  have 
a  vital  and  far-reaching  bearing  upon  the  extent  and 
direction  of  extralateral  rights.  These  decisions  by 
the  highest  court  settle  finally  some  questions  at  issue, 
but  at  once  open  the  gate  to  new  ones.  They  reverse 
certain  rulings  of  a  Court  of  Appeals  which  have  for 
some  years  been  relied  upon,  and  affirm  the  decisions  of 
some  other  courts  of  equal  authority. 

In  the  case  of  the  Work  Mining  &  Milling  Co.  vs. 
the  Doctor  Jack  Pot  Mining  Co.  (194  Federal,  620) 
decided  by  the  Circuit  Court  of  Appeals  for  the  Eighth 
Circuit  some  years  ago,  the  question  of  extralateral 
rights  on  secondary  veins  was  directly  involved.  The 
Court  of  Appeals,  affirming  the  decision  of  the  District 
Court  of  Denver,  held  that  the  issuance  of  a  patent  to 
the  Lucky  Corner  claim  established  a  conclusive  pre- 
sumption of  the  existence  in  that  claim  of  a  valid  dis- 
covery, and  further  that  there  was  a  presumption  that 
the  discoverj'  vein  crosses  an  end  line  of  the  claim  as 
located. 

Although  at  the  hearing  it  was  shown  as  a  matter 
of  fact  that  there  was  no  vein  whatever  at  the  point 
of  discovery,  and  that  the  discovery  shaft  was  in  gravel 
in  the  V^ottom  of  a  gulch  and  never  penetrated  to  the 
bedrock,  there  was  no  adequate  proof  that  no  vein 
croHsed  the  end  line  of  the  claim  in  that  vicinity.  The 
court  held  that  a  .secondary  vein  crossing  both  aide 
lines  of  the  Lucky  Corner  claim  was  entitled  to  dip 
rightw  between  vertical  planes,  passed  through  the 
respective  side-line  crossings  at  the  apex  and  parallel 
to  the  patented  end  lines.  A  verdict  was  thereupon 
given  in  favor  of  the  Doctor  .Jack  Pot  company  and 
against  the  Work  company  for  damages  amounting  to 
approximately  one  million  dollars  for  ore  extracted 
beneath  the  Hurface  of  the  lyittle  Clara  claim,  which 
wan  senior  to  and  adjoined  the  Lucky  (Corner  claim  on 
the  west.  The  Supreme  (Viurt  (jpcjincd  to  n-view  (his 
caHe  on  certiorari. 

Decision  in  Silvkr  King  Coamtion  vs. 
Conkuno  ('ask  Crn;i> 

In  the  recent  case  of  the  .Silver  King  Coalition  Mines 
Co.  against  the  ('onkling  Mining  Co.  over  an  orebody 
in  what  is  known  as  the  ('rcKcent  ftssure,  which  had  been 
mined  in  the  so-<-nlletl  FMephnnt  slope,  two  (luestionH 
have    now    bet-n    decidi-d.      The    first    ((iicstion    involves 


the  construction  of  the  rights  conveyed  by  patent  where 
there  was  an  error  in  the  language  of  the  patent.  The 
patent  to  the  Conkling  claim  conveys,  in  terms,  1,500 
ft.  in  length,  but  the  monuments  upon  the  ground  show 
that  the  claim  was  shorter.  The  District  Court  held 
that  the  survey  monuments  controlled  and  that  the 
patent  was  void  in  so  far  as  it  purported  to  convey 
a  stretch  of  ground  in  excess  of  that  covered  by  and 
included  within  the  monuments.  The  Circuit  Court  of 
Appeals  of  the  Eighth  Circuit  reversed  the  District 
Court  and  held  that  the  patent  call  for  1,500  ft. 
was  valid.  A  writ  of  certiorari  was  denied  by  the 
United  States  Supreme  Court,  and  the  matter  appeared 
to  be  closed.  In  view,  however,  of  the  importance  of 
definitely  deciding  the  law  in  such  matters,  the  Depart- 
ment of  the  Interior,  through  the  Solicitor  General  of 
the  United  States,  joined  with  the  Silver  King  Coali- 
tion company  in  a  second  petition  for  a  writ  of  review, 
which  was  granted  by  the  United  States  Supreme  Court. 
Its  decision  reverses  the  Court  of  Appeals  and  holds 
that  the  survey  monuments  determine  the  position  and 
boundaries  of  a  claim,  regardless  of  the  language  of  the 
patent. 

Case  Also  Involved  Question  of  E.xtralateral 
Rights  Upon  Secondary  Veins 

The  second  question  decided  by  the  Supreme  Court 
in  a  subsequent  opinion  upon  April  1 1  had  to  do  with 
the  same  question  as  that  involved  in  the  Dr.  Jack 
Pot  case;  namely,  extralateral  rights  upon  secondary 
veins.  The  Crescent  fissure  has  its  apex  outside  of 
the  Conkling  lode  claim  and  dips  beneath  it.  At  its 
apex  it  crosses  the  parallel  side  lines  of  mining  claims, 
the  property  of  the  Silver  King  Coalition  company. 
It  was  proved  in  the  course  of  the  trial  that  there  was 
no  vein  at  the  discovery  points  of  (lu'se  adjacent  claims, 
nor  any  veins  running  lengthwise  thereof.  On  this 
(luestion  the  language  of  the  Supreme  Court  is  as  fol- 
lows : 

The  (fiTieral  purpo.sc  is  to  give  ;i  right  to  nil  of  the  vein 
included  in  tlie  surface  linos  if  (lure  is  only  one,  provided 
the  apex  is  within  tlie  loeiition.  II  nflen  must  happen  that 
the  strike  of  the  vein  is  not  known.  Inil  must  he  eonjectureil 
at  the  lime  of  discovery,  and  lluil  tlie  loenlion  is  across 
insteiic!  of  along  the  vein.  This  h;is  l>een  obvious  always 
and  therefore  it  would  ho  wrong  to  interpret  the  words 
"end  lines"  narrowly  as  meaning  the  .shorter  ones  in  every 
instance. 

Those  are  the  end  linoH  that  lul  iicross  the  strike  of  the 
vein  if  it  erosses  the  location.  We  see  no  reason  for  think- 
ing that  liecause  the  discoverer  h:is  not  elnimed  as  long  H 
portion  of  the  strike  lis  he  might  h.ive  lie  should  he  deprived 
of  even  his  diminisheil  liilernl  lik'hl  i.  It  hiis  heen  the  ac- 
cepted opinion  of  this  court  for  nmny  yenrs  Ihiil  where,  ^is 
here,  the  strike  of  the  vein  crosses  (he  location  at  right 
nngles  its  dip  may  he  followed  exi  niliilerHlly,  whatever  the 
<lirection   in   wliirli   the  length  of  the  loi-ntion  miiy  run.      If 
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-o.,.^-=  thp  strike    as  here,  the  side  lines,  as  it  is  commonly 
::;  -essed    beie  the  end  lines.     Subsequent  locators  know 
a^  well  as  the  original   ones  that  the  determming  fact  is 
fn  the  direct  on  of  the  strike-not  the  first  discoverer's  guess. 
But  it  is  said  that  where  the  end  lines  are   determined 
they  are  end  lines  for  all  purposes,  even  if  there  are  dif- 
ferent veins   running   in   different   directions    having   then 
anexes  within  the  claim;  and  it  is  argued  that  theie  is  .t 
pLsuniption  that  has  not  been  overcome  that  there  was  a 
d  scovery   vein   running  parallel   with   the   side  lines-that 
tWs  determined  the  end  lines  and  that  therefore  the  peti- 
tioner  got   no  extralateral    rights   in  the   Crescent   fissure 
The  Circuit  Court  of  Appeals,  approaching  the  Pet>t.oner  s 
claim   as  a   claim   of   exceptional   privilege,   seems  to   ha^^ 
attached  a  weightier  burden  of  proof  to  it  than  we  are  dis- 
posed to  do      They  were  not   satisfied   that  the   discovery 
vein  which  determined  what  the   end  lines   should  be  was 
not   some   other  vein   than   the    Crescent   fissure.      But   we 
see   no   substantial   evidence   that  there   was   ano  her  vein. 
We  have  the  distinct  testimony  of  experts  that  there  was 
no  such  and  we  agree  with  the  view  of  the  district  judge 
sustaining    the    petitioner's    extralateral    rights       Whethei 
there  aie  other  answers  to  the  contention  we  need  not  decide. 
Thus    we    have    a    decision    by    the    Supreme    Court 
reversing  what  has  been  the  interpretation  of  the  min- 
ing law  for  more  than  ten  years,  based  upon  an  errone- 
ous  decision  of  the   Circuit   Court   of   Appeals   of  the 
Eighth  Circuit.    It  will  at  once  occur  to  any  thoughttul 
person  that  new  possibilities  and  uncertainties  arise: 
Suppose,   for   instance,   that   there   are   two   secondary 
veins    as  often  happens  and  was  indeed  the  situation 
in  the  Dr.  Jack  Pot  case.     Suppose,  further,  that  one 
of  these  secondary  veins  crosses  both  side  lines  and  one 
of  them  crosses  both  end  lines,  or  one  end  line   and 
one  side  line.     In  which  direction,  then,  are  the  extra- 
lateral  rights?     Or  upon  which  vein  would  extralateral 

rights  be  given?  ,  , ,.  u  j  ^.v,  <- 

It  is  a  principle  long  supposed  to  be  established  that 
no  mining  claim  can  have  two  sets  of  end  lines.  Is  it 
now  to  be  inferred  that  the  owner  of  a  claim  possessing 
two  secondary  veins  may  elect  the  direction  of  his  extra- 
lateral  rights,  choosing  the  vein  which  contains  the  best 
ore  or  gives  him  the  greatest  sweep  downward  beneath 
the  surface?  Or,  suppose  one  of  these  veins  was  dis- 
covered subsequently  to  the  other;  would  the  miner, 
after  working  one  vein  on  its  dip  extralaterally,  have 
the  right  to  come  in  at  a  subsequent  period  and  claim 
the  right  to  work  on  another  vein  containing  perhaps 
more  and  better  ore,  in  a  different  direction,  and  setting 
up  for  that  purpose  the  rights  granted  under  the  recent 
decision?  Or  if  such  a  secondary  vein  should  happen 
to  cross  one  end  line  and  one  side  line,  how  can  anyone 
determine  which  line  is  the  legal  end  line,  where  there 
is  no  vein  at  the  point  of  discovery? 

These  questions  are  important  and  may  arise  at  any 
time,  and  may  involve,  as  in  the  present  case,  the  title 
to  ore  valued  at  more  than  half  a  million  dollars.  Is 
it  therefore  strange  that  those  of  us  who  have  much 
to  do  with  such  controverted  questions  favor  discard- 
ing our  present  complicated  mining  law  and  the  adop- 
tion of  a  simple  law  in  which  there  shall  be  no  such 
thing  as  extralateral  "rights"  ? 

Federal  Vocational  Training 

Vocational  education  in  mining  work  has  made  good 
progress  during  the  present  year,  accordmg  to  the 
Vocational  Summary  of  the  Federal  Board  for  \oca- 
tional  Education.  Classes  in  mining  subjects,  with  an 
enrollment  of  more  than  2,000  pupils,  have  been  organ- 
ized in  twenty-four  training  centers  in  thirteen  states. 


Madagascar  Graphite  Industry  Quiet 

The  record  year  for  the  production  of  graphite  in 
Madagascar  was  1917,  when  35,000  metric  tons  was  pro- 
duced, according  to  Consul  James  G.  Carter,  of  -Tanana- 
rive in  Commerce  Reports.  The  industry  has  not  shown 
any  substantial  signs  of  improvement  since  the  middle 
and  latter  part  of  1918.  when  the  British  and  the  French 
markets  ceased  partaking  of  the  monopoly  of  the  Mada- 
gascar graphite  enjoyed  by  them  throughout  the  war 
and  when  the  United  States  market  ceased  buying  the 
Ceylon  graphite  and  showed  no  desire  to  take  over  the 
Madagascar  product,  then  anxiously  offered. 

Below  are  given  the  official  figures  of  the  production 
and  exportation  of  graphite  in  Madagascar  from  the 
beginning  of  the  industry,  in  1907,  to  1920  inclusive, 
in   1915-1920  exports    representing   chiefly   old   stocKS. 


1907  » 

1908  82 

1909  J" 

1911  1.247 

1912  5.318 

1913 7.227 

(a)  4.000  to  5.000  tons. 


8  1914 

109  1915 

200  1916 

554  1917 

1,281  1918 

2,638  1919 

6,573  1920 


Produc-  Expor- 

tion.  tatioa. 

Tons  Tons 

11,232  7,940 

15.940  12,189 

26,254  26,209 

35,000  27,838 

16,000  15,015 

5,000  4.050 

(„l  14,919 


The  exports  are  given  as  having  been  slightly  in 
excess  of  the  production  during  the  ^ears  1908  to  1911. 
These  differences  are  due  to  the  fact  of  the  production 
being  given  in  net  weight  and  the  exports  ^  gross 
weight.  The  figures  for  exports  given  in  the  table  are. 
taken  from  customs  returns. 

According  to  a  published  statement  of  the  Chiet  ot 
Madagascar  Service  of  Mines,  based  upon  an  investiga- 
tion  made  by   the   local   government,   the   Quantity   of 
graphite    in    stock   in    Madagascar   on    April    1-    l-'^"- 
amounted  to  32,000  tons.    Stock  of  24,000  to  25,000  tons 
is  estimated  at  the  end  of  1920.     No  precise  data  are 
available  as  to  the  quantity  of  the  different  S^'^^f  9^ 
graphite  on  hand,  but  approximately  nine-tenths  of  the 
stock  is  flake  graphite,  the  remaining  being  amorphous. 
Three-fourths  of  the  flake  graphite  averages  80  to  90 
per  cent  carbon,  particularly  of  the  old  stock,  the  ten- 
dency  now  being  to   turn   out   an   average   quality   of 
90  per  cent  and  above,  because  of  the  restricted  demand. 
Of  the  graphite  shipments  in  1920  a  total  of  4,449  tons 
went  to  England,  2,127  tons  to  the  United  States,  and 
the  remainder  to  France,  with  the  exception  of  51  tons 
shipped  to  Belgium.     Shipments  have  again  been  re- 
duced, and  the  only  information  to  be  had  concerning 
the  present  demand  is  regarding  a  contract  held  by  one 
of  the  large  mining  concerns  for  2,000  tons,  to  be  deliv- 
ered in  the  present  year  to  France.  ,  •     •,  ooa 
The  prices  obtained  for  the  graphite  shipped  in  \J^0 
averaged  600  to  700  fr.  per  ton,  f.o.b.    Tamatave  and 
Vatomandry.  for  material  averaging  85  to  90  per  cent 
carbon,  prices  at  which  quantities  of  Madagascar  flake 
may  now  be  had.     The  freight  on  this  material  from 
Madagascar  to  New  York.  London,  Hamburg,  and  other 
European,  excluding  French,  ports   is   now  Quoted  by 
one  French  line  at  300  f  r.,  and  by  another  at  £7  sterlmg, 
and  the  rate  to  Marseilles  is  200  fr.  by  both  lines.    The 
Madagascar  flake,  however,  can  be  produced  at  a  cost 
low  enough  to  support  an  f.o.b.  price  of  500  f/-  Per  ton 
It  is  estimated  that  about  20  per  cent  of  the  total 
production  of  Madagascar  graphite  is  treated  mechani- 
cally.    There  are  perhaps  not  more  than  half  a  dozen 
plants  equipped  with  machinery,  which  consists  chiefly 
of    drying,    separating,    classifying,    ventilating,    and 
screening  devices,  kept  more  or  less  secret. 
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The  Reward  of  Bluffing 

How  a  Blustering  "Gringo"  in  Mexico  Won  His  Point. 
And  Thereby  Lost  a  Small  Fortune 

(From  the  Field  Notes  of  Edward  Norcott,  Engineer) 

WiiUen  for  Engin<  ering  and  Minini;  Journal 

MARVIN  K.  KETCHUM  made  a  fortune  out  of  a 
"comer"  in  the  sponge  market  several  years  ago 
and  repeated  the  procedure  with  certain  other  com- 
modities. In  consequence,  he  was  rated  and  recognized 
as  a  millionaire,  a  fact  of  which  he  was  extremely  con- 
scious. In  one  of  his  business  manipulations  he  had 
found  it  expedient,  to  accomplish  his  financial  aims,  to 
succor  a  friend  to  the  extent  of  a  loan  of  $2.5,000,  se- 
cured by  the  controlling  stock  of  a  silver  mine  in  Sonera, 
Mexico.  The  money  was  to  be  used  to  provide  equip- 
ment for  the  mine  and  make  it  productive  on  a  small 
scale,  in  anticipation  of  enlarged  operations  and  greater 
profits  later. 

The  borrower  died  suddenly  and  the  .money  he  had 
received  became  involved  in  his  estate.  Ketchum 
promptly  foreclosed  his  note,  and  thus  made  his  debut 
into  the  mining  business,  or  "game,"  as  he  called  it.  He 
engaged  an  engineer  recommended  by  one  of  his  banker 
friends,  and,  upon  his  advice,  advanced  the  moderate 
sum  needed  to  complete  the  equipment  of  the  mine,  as 
his  friend  had  planned.  The  property  was  soon  produc- 
ing rich  silver  ore,  and  Ketchum,  owning  the  controll- 
ing interest,  was  able  to  negotiate  a  sale  of  the  property 
which  made  him  a  profit  of  nearly  half  a  million  dollars. 

Having  tasted  the  rich  blood  of  success  in  mining, 
Ketchum  naturally  wanted  more.  He  was  influenced 
in  this  decision  because  mining  seemed  to  him  to  l>e  a 
somewhat  more  glorified  business  than  merchandising 
sponges,  or  cork,  a  collateral  line,  which  had  also  en- 
gaged his  effective  energies.  He  entered  into  negotia- 
tions for  other  Mexican  mines,  engaging  an  engineer  to 
advise  him,  as  he  had  been  told  to  do  by  one  of  his 
fellow  millionaires. 

Ketchum  was  enthusiastic  by  nature  and  did  nothing 
by  halves.  Once  launched  upon  his  new  endeavors,  he 
gave  them  his  personal  attention  and  put  l>ack  of  them 
hJK  abundant,  if  not  always  well  co-ordinated,  energies. 
He  went  personally  to  Mexico  and  visited  the  principal 
mining  camp.s  and  conferred  with  the  prominent  min- 
ing men.  Hi.s  crude  self-assertion  and  his  obtrusive 
ignorance  of  the  mining  business  made  him  a  subject 
of  amusement  with  those  longer  associated  with  the 
interesting  revival  of  the  Mexican  mining  industry, 
then  in  full  swing.  Soon  he  <inarreled  with  the  engineer 
he  had  engaged  to  advise  him,  who  could  not  tolerate 
his  domineering  ignorance.  He  then  publicly  declared 
he  was  going  to  "run  the  whole  show  himself." 

Among  the  mining  properties  tirought  to  Ketchum's 
attenlion  was  "La  I'redilecia,"  u  silver  mine  in  the  State 
lit  Durango,  owned  by  one  Manuel  .^anchez,  a  Mexican 
cduiated  as  a  liiwyer,  quiet  of  manner  and  suniewhat 
timid,  to  outward  appwirancr'^  in  hi  inlcrroui'se  with 
the  ToreignerH.     F.icenciado  he  waH  called, 

according  to  Mexican  cuflon  properly  inter- 

e«lM  and  hIho  a  large,  growiiiK.  "ihI  cvpiMiive  family. 
He  did  not  practice  his  prttfcsMion.  for  he  wan  gcneruliy 
busily  engaged  in  the  inlcresling  and  someliines  al)'*orli- 
ing  occupation  of  making  his  irregular  Income  keep 
pace  with  his  increasing  yearly  outgo,  and  to  thin  end 
he  had  found  It  necessary,  upon  occHHionH,  to  «ni.'rllke 


some  of  the  valuable  mining  properties  he  owned  to  the 
eager  and  wealth}'  Americans,  who,  in  the  year  1910, 
were  overrunning  Mexico  like  a  visitation  of  two-legged 
iocusts. 

I  had  been  engaged  in  an  advisory  way  in  some  nego- 
tiations for  Licenciado  Sanchez,  and  had  become  friendly 
with  him  and  with  his  family,  so  I  was  not  surprised  to 
receive  a  telegram  from  him  asking  me  to  meet  him  in 
Mexico  City  on  a  matter  of  business.  It  soon  developed 
that  Licenciado  Sanchez  had  offered  his  "La  Predilecta" 
mine  to  Ketchum,  and  that,  by  reason  of  an  acute  hiatus 
in  his  income,  he  was  desirous  of  making  the  sale  even 
at  a  sacrifice  price.  He  had  heard  of  Ketchum's  man- 
ner and  methods,  and  he  frankly  admitted  to  me  that  he 
was  afraid  to  meet  him,  and,  besides,  he  had  doubts  of 
his  ability  to  cope  with  the  business  maneuvering  neces- 
sary to  close  the  deal  with  such  a  man. 

Sanchez  asked  me  to  advise  and  assist  him,  and  in- 
sisted that  I  should  be  present  at  the  interview  which 
was  arranged  for  that  day  in  Ketchum's  elaborate  suite 
at  the  Hotel  Sanz.  I  had  not  met  Ketchum,  but  I  was 
nothing  loath  to  do  so,  for  the  reason  that,  though  I 
disliked  his  methods,  I  respected  his  shrewdness  and 
business  effectiveness. 

Ketchum  was  alone  when  we  called  at  the  appointed 
hour.  He  greeted  Licenciado  Sanchez  warmly,  and  quite 
ignored  me.  In  fact,  he  frankly  stated  that  this  was  an 
affair  between  principals,  and  he  did  not  think  any 
assistance  was  necessary  from  outsiders.  But  Licen- 
ciado Sanchez,  acting  upon  our  preai-ranged  plan,  ex- 
plained that  he  did  not  understand  American  business 
methods,  and  politely  asked  permission  to  have  me 
remain  to  explain  matters  to  him.  His  politeness  and 
his  meek  and  timid  manner  probably  led  Ketchum  to 
feel  that  it  would  not  be  difficult  to  get  his  owni  way  any- 
how, and  so  he  acquiesced  to  my  presence  during  the 
negotiations. 

At  the  outset,  Ketchum  explained  that  he  could  "hablo 
Espanol,"  having  learned  the  "lingo,"  to  use  his  col- 
loquialisms, in  Spain,  during  his  sponge  and  cork  opera- 
tions. However,  the  preliminaries  were  conducted  in 
English,  and  Licenciado  Sanchez,  notwithstanding  his 
limited  command  of  the  English  language,  replieil  freely 
to  the  general  questions  asked  him.  Ketchum  informed 
us  that  he  had  full  reports  on  "La  Predilecta"  mine  and 
"knew  all  about  it."  He  said  he  would  buy  it,  "lock, 
stock  and  barrel,"  if  no  "greaser's"  trick  to  rob  him 
was  tried. 

The  Old,  Familiar  "Knock" 

Then  he  liegan  to  depreciate  the  property,  calling  it 
a  "rat  hole,"  and  other  non-technical  epithets,  to  the 
dismay  and  disconcerting  of  Licenciado  Sanchez.  Fi- 
nally, he  asked  Licenciado  Sanchez  to  name  his  price, 
having  preceded  this  natural  step  In  the  negotiations  by 
more  picturescjue  abuse  of  ovcrylKxIy  in  Mexico,  and 
everything  Mexicjin,  especijilly  (he  mine.  By  Ibis  time, 
(,icenciado  Sanchez  had  forgotten  ;ill  his  p]nglish  and 
l:uinehed  a  torrent  of  defenci-  and  ri'mcnistration  in 
(luid  and  fast-llowing  Spanish,  ending  with  the  state- 
ment that  he  would  sell  the  mine  (<\r  "seis  cien  mil 
pesos"  ( (iO(),0(K(  pesos  ) . 

Ketchum  had  nut  understood  a  word  of  the  reply, 
!ind,  as  I  saw  at  <ince,  did  not  oven  understand  the  price 
named,  which  was  quite  reasoiial)|e,  and  the  one  we 
had  previously  agreed  upon  for  a  first  offer.  Not  w.-int- 
ing  to  acknowledge  his  complete  think  at  real  .Spanish, 
MS    spoken    by    the    nativpH,    he    said    something    about 


June  4,  1921 


Engineering    and    Mining    Journal 


94t 


I 


I 


"business  being  business,"  and  taking  up  a  pad  of  paper 
which  lay  upon  the  desk  l)et\veen  them,  he  shoved  it 
toward  Licenciado  Sanchez  and  asked  him  to  make  his 
proposition  in  "plain  English." 

Quite  discouraged  by  this  time  and  not  understand- 
ing just  what  Ketchum  wanted,  Licenciado  Sanchez  took 
the  pencil  and  wrote  on  the  pad,  "$600,000,"  using  the 
dollar  sign  for  the  Mexican  peso,  or  money  unit,  as  is 
customary   in   Mexico. 

Ketchum  roared  back  that  it  was  a  robber  price,  and 
that  he  would  not  pay  more  than  "five  hundred  thousand 
dollars."  Licenciado  Sanchez  was  dismayed  at  this  low 
offer,  but  suddenly  I  saw  him  .sit  up  straight  and  I 
caught  a  quick  appeal  for  help  in  his  eyes.  The  same 
idea  that  had  startled  him  had  also  come  to  me. 
Ketchum  was  talking  about  American  "dollars"  instead 
of  Mexican  "pesos."  As  the  ratio  was  about  one  for 
two,  his  actual  offer  was  far  in  excess  of  what  Licen- 
ciado Sanchez  had  asked.  It  seemed  too  good  to  be  true. 
Licenciado  Sanchez  and  myself  both  seemed  to  come 
to  a  full  realization  of  the  critical  situation  at  once,  and 
to  agreement  on  an  unspoken  plan  to  unite  in  playing 
it  out.  Licenciado  Sanchez  demurred  at  the  price,  speak- 
ing at  some  length  of  the  merits  and  value  of  the  mine, 
at  the  same  time  recounting  his  great  personal  need 
of  making  the  sale.  T  then  decided  to  try  a  bold  stroke. 
I  told  Ketchum  that  the  mine  was  an  exceedingly  valu- 
able property,  and  that  I  would  not  permit  my  client  to 
sell  it  for  less  than  "six  hundred  thousand  dollars." 
This  had  the  desired  effect,  for  Ketchum  exploded  and 
said  some  things  about  meddling  by  incompetent  engi- 
neers in  matters  that  should  be  left  for  business  men 
to  settle. 

Triumph  of  the  Meek 

Licenciado  Sanchez  appeared  to  be  really  alarmed 
and  made  hasty  efforts  to  smooth  matters  over.  But 
Ketchum  said  that  he  would  have  no  more  interference 
by  outsiders  and  directed  another  volley  of  rough  talk 
and  abuse  at  poor  Licenciado  Sanchez,  who  by  this 
time  was  in  a  cold  sweat  of  expectancy  and  fearful  hope. 
After  some  more  talk  Ketchum  blusteringly  repeated  his 
offer  of  "five  hundred  thousand  dollars,"  and  Licenciado 
Sanchez,  waving  me  aside,  dramatically  accepted  the 
offer. 

Ketchum  called  in  his  secretaiy  and  directed  him  to 
draw  the  usual  preliminary  contract.  Obviously  pleased 
at  his  success  in  the  negotiation,  he  condescended  to  ask 
me  to  help  his  seci-etary  in  this  routine  work. 

Needless  to  say,  the  contract,  signed  in  duplicate, 
specified  the  price  as  "$.500,000,"  with  the  important 
symbols  "LI.  S.  Cy."  after  the  figures.  In  a  few  days 
the  deeds  were  prepared  and  Licenciado  Sanchez  was 
the  gainer,  above  his  asking  price,  by  $200,000 
"U.  S.  Cy." 

The  whole  story  was  too  good  to  keep,  and  soon  I 
was  told  that  it  had  reached  the  ears  of  Ketchum. 
What  he  thought  of  the  affair  he  never  said,  as  far  as 
I  know. 

But  this  is  not  the  end.  A  few  weeks  after  the 
transaction  had  been  closed  I  received  a  telegram  from 
Ketchum,  then  in  New  York,  accompanied  by  a  sub- 
stantial amount,  also  by  telegraph.  The  message  asked 
me  to  come  to  New  York  to  meet  Ketchum.  I  did  not 
know  what  Ketchum  wanted,  but  as  there  was  no  reason 
why  I  should  not  accede  to  the  request,  I  accepted  his 
invitation. 

When    I    met    Ketchum    in    his   capacious    New    York 


offices,  he  did  not  mention  Licenciado  Sanchez,  nor  the 
part  which  I  had  played  in  the  business  transaction  by 
which  my  client  had  gained  a  small  fortune.  He  asked 
me  if  I  would  take  charge  of  "La  Predilecta"  mine  at 
a  most  attractive  salary,  and  added  that  if  I  would 
accept  the  position,  he  would  make  a  contract  to  give 
me  a  half  interest  after  the  property  had  paid  him  back 
"five  hundred  thousand  dollars.  United  States  currency," 
dwelling  upon  the  last  three  words. 

That  is  how  I  came  to  have  an  interest  in  "Mina  La 
Predilecta." 


Hazards  From  Arsenous  Oxide  in 
Copper  Smelting 

An  article  on  "Perforations  of  the  Nasal  Septum  Due 
to  Inhalation  of  Arsenous  Oxide,"  by  Dr.  Lawrence  G. 
Dunlap,  in  the  Jounial  of  the  American  Medical  Associa- 
tion of  Feb.  26,  1921  (pp.  568,  569),  and  reviewed  in  the 
Monthly  Labor  Review,  gives  an  account  of  the  hazard 
from  arsenous  oxide  to  which  many  workers  in  copper- 
smelting  plants  are  exposed.  Volatile  gases,  principally 
arsenous  oxide  and  sulphur  dioxide,  are  given  off  in  the 
process  of  copper  smelting.  When  Cottrell  treatei-s  are 
used  for  recovering  the  arsenic,  about  75  to  90  per  cent 
of  the  recovered  precipitate  is  arsenous  oxide.  If  a 
higher-proof  arsenic  is  required,  this  75  to  90  per  cent 
arsenic  is  treated  in  a  refining  furnace  and  the  fumes 
are  deposited  in  arsenic  kitchens,  where  at  about  420 
deg.  C.  the  arsenic  is  deposited  in  a  fine  white  powder 
which  is  99  to  100  per  cent  pure,  although  there  may  be 
lumps  which  require  grinding.  The  men  at  the  treaters, 
'  the  loaders,  railway  crews,  dumpers,  furnace  men,  re- 
finers, kitchen  wheelers,  and  men  barreling  all  come  in 
contact  wilfi  tons  of  the  arsenous  oxide  daily.  We 
quote  from  the  article  noted : 

"This  arsenic  dust  is  breathed  into  the  nose  and, 
coming  in  contact  with  moisture,  forms  arsenous  acid, 
which  causes  necrosis  of  the  septal  mucosa  at  Kiessel- 
bach's  area.  The  traumatism  of  the  air  currents  alone 
often  keeps  this  portion  of  the  septal  mucosa  irritated, 
especially  if  there  is  a  deflection  or  ridge  of  any  sort. 
A  white,  slightly  elevated  area  about  5  mm.  in  diam- 
eter develops.  If  proper  care  is  taken  to  protect  this 
area  with  a  camphor-menthol-liquid  petrolatum  mixture 
on  cotton,  the  condition  will  resolve  to  normal.  How- 
ever, most  workmen  neglect  the  condition  till  there  is 
a  perforation  of  from  7  to  10  mm.  through  the  mucosa 
and  perichondium  down  to  the  cartilage  on  one  side. 
Even  at  this  stage  the  process  can  be  controlled  by  per- 
sistent local  medication.  If  this  is  not  done,  the  other 
side  of  the  septum  undergoes  a  similar  process  of 
necrosis  and  the  cartilage  disappears  from  distrophy. 
The  7  to  10  mm.  area  of  cartilage  rarely  comes  out  en 
masse." 

Some  cases,  it  is  stated,  present  a  spontaneous  phys- 
iologic cure.  Failing  this  spontaneous  cure,  the  case 
becomes  one  for  surgical  attention.  In  regard  to  pre- 
ventive measures  the  writer  states  that  prophylaxis  by 
wearing  a  gas  mask  is  not  feasible  for  workers  on  an 
eight-hour  shift,  and  nose  guards  and  respirators  result 
in  a  severe  dermatitis  by  causing  an  accumulation  of 
moisture  where  they  come  in  contact  with  the  skin,  and 
cotton  plugs  in  both  nostrils  cause  pharyngitis  and 
laryngitis.  Camphor-menthol  ointment  and  "baghouse" 
salve  'ferri  hydroxidum  cum  magnesii  oxido)  are  said 
to  be  efficient  prophylactics  if  used  constantly  by  those 
exposed  to  the  conditions  noted. 
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"JEUNESSE."  BY  MAX  BLONDAT,  DIJON.   FRANCE.  THE  ORIGINAL  OF  THE  GROUP 
ON  THE  DOUGLAS  MEMORIAL  FOUNTAIN  AT  NACOZARI 


The  Douglas  Memorial  Fountain  at  Nacozari 


By  Leslie  Cauldwell 

■itten  for  Enginfering  and  Minhig  Jour) 


IN  1918,  at  a  picture  show  held  by  a  group  of 
American  artists  in  Paris,  I  exhibited  some  pastel 
.studies  of  French  soldier  typ)es.  My  pictures  at- 
tracted the  attention  of  James  S.  Douglas,  and  later, 
when  we  met  as  Red  Cross  workers,  I  asked  him  up  to 
my  studio.  On  my  staircase  walls  were  a  number  of 
water-color  drawings  made  in  connection  with  my  pro- 
fession as  architect-decorator,  and  these  drawings  led  to 
the  following  conversation: 

Mr.  Douglas  told  me  that  he  had  but  lately  lost  his 
father,  Dr.  Douglas,  and  that  his  brother  and  sisters 
wished  to  erect  a  memorial  to  their  father's  memory  in 
the  little  mining  town  of  Nacozari,  in  Mexico,  which 
Dr.  Douglas  especially  liked.  Then  Mr.  Douglas  fixed 
me  with  a  twinkle  in  his  eye  and  asked  me  whether  I 
would  con.sider  the  idea  of  going  out  to  Douglas,  Ariz., 
and  from  there  into  Mexico  to  put  up  this  memorial, 
which  was  to  be  a  copy  of  a  fountain  he  had  seen  at 
Dijon,  France. 

At  first  the  thought  of  leaving  my  delightful  studio 
in  Paris  and  going  out  to  what  I  itiiagined  to  be  "the 
wild  and  wooly  VVcHt"  nearly  took  my  breath  away. 
Yet,  at  the  same  time,  the  idea  appealed  )r)  me  ns  inter- 
esting, and  as  fulfdling  a  long-cherished  desire  to  visit 
that  great  Houlhwestern  country  of  my  native  land. 

The  difllculty  was  I  hat  Mr.  Douglas  did  not  know  by 
whom  the  bronze  group  was  made.  Ilr-  had  st-cn  it  at 
Dijon — that  was  all.  Bui,  as  luck  would  have  it,  a 
young  French  lieutenant,  for  whom  I  was  godfather 
during  the  war,  was  going  to  transfer  to  an  African 
regiment  at  r'asablanca,  an<l  axkcd  nii-  to  dine  with  him 


on  the  evening  of  his  departure  and  meet  his  aunt  and 
his  very  pretty  fiancee.  I  accepted!  One  would  do  so 
for  less. 

The  fiancee  was  indeed  pretty,  and — she  came  from 
Dijon.  It  did  not  take  me  long  to  find  out  that  the 
author  of  the  bronze  group  in  Dijon  was  Max  Blondat, 
the  great  French  sculptor.  It  was  an  easy  matter  then 
to  get  in  touch  with  Max  Blondat,  and  after  an  ex- 
change of  letters  I  was  commissioned  by  Mr.  Douglas 
to  order  the  group  to  be  cast  in  bronze  by  the  rire- 
perdiic  process,  the  most  artistic  and  the  most  costly. 

The  rire-perdiie,  or  "lost  wax,"  process  was  that  so 
much  employed  by  the  great  Renaissance  sculptor  Ben- 
venuto  Cellini  in  the  sixteentli  century.  In  it,  the 
original  wax  model  made  by  the  sculptor  is  covered  by 
successive  layers  of  clay,  and  when  suflicient  thickness 
is  obtained,  this  mold,  into  which  copper  piiies  have 
been  cleverly  intrixluccd,  is  i)ul  in  Ibc  kiln,  at  such  and 
such  a  temperature,  and  all  the  wax  runs  out,  leaving  a 
perfect  mold.  Other  tubes  previously  i)laced  are  then 
used  to  fill  with  molten  bronze  the  mould  thus  emiitied. 
Thus  you  have  the  direct  touch  of  the  sculptor  in  the 
bronze — which  (|uality  is  often  lost  by  other  and  more 
commercial   jjnK'esses. 

II  wjis  part  of  my  businesH  to  go  In  the  foundry  of 
M.  Valsiiani  in  the  far-away  Mont  Rouge  (|uartcr  of 
Paris  and  make  !irr;ing('menls  for  lliis  (•.•isliiig.  Hut  in 
the  meant  inie  I  had  received  ji  lilucprini  showing  the 
Plaza  of  Nacozari.  "Here  was  Ihc  (iarcia  monument; 
here  I  he  bandstand,  and  this  other  si|uare  was  where  the 
founliiiii   would  lie  placed." 
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The  ground  was  appar- 
ently absolutely  level.  To 
my  Paris  ideas  of  the  West 
there  was  nothing  unusual 
in  this,  but  I  realized  that 
the  little  stone  basin  which 
formed  the  fountain  of 
Dijon  would  be  lost  in  this 
public  square  like  a  post- 
age stamp  on  a  table  cloth. 
So  I  wrote  to  Mr.  Douglas 
and  suggested  a  new  plan 
for  the  basin,  and  in  Mr. 
Blondat's  studio  had  made 
a  maquette,  or  plaster 
model,  to  scale  after  the 
sketch  I  had  modeled  in 
clay,  and  shipped  the  ma- 
quette off  to  Arizona.  In 
my  plan  the  group  of  chil- 
dren, as  at  Dijon,  are  seated  on  a  high  rock  from  which 
the  fountain  gushes  out.  The  frogs  at  which  the  chil- 
dren are  looking,  instead  of  being  placed  on  the  curb- 
ing of  the  basin,  are  on  a  small  rock  emerging  from  a 


THE  BROXZE  GROUl'  AT  XACuZAlU  WAS  (.'A.-IT  I.\  PARIS 

little  pool  out  of  which  the  water  falls  into  a  large 
circular  basin  about  21  ft.  in  diameter.  This  basin  is 
surrounded  by  an  8-ft.  stone  walk  which  is  elevated 
above  the  level  of  the  park  about  3  ft.    This  walk  is 


THE   FOIXTAIN    IX  THE   PLAZA  AT   XACOZARI 


reached  by  three  flights  of  stone  steps,  the  number  three 
being  at  the  request  of  Mr.  Blondat.  The  stone  steps 
are  connected  by  a  circular  stone  curbing  which  incloses 
a  band  of  rich  soil  slanting  to  the  upper  level  of  the 
steps.  In  this  band  will  be  placed  hardy  plants  to  form 
a  circle  of  green  about  the  fountain  and  reduce  the  seem- 
ing importance  of  the  stone  work.  It  is  this  model  that 
I  have  been  putting  up  in  Nacozari. 

On  my  arrival  at  Nacozari  the  night  of  Nov.  24,  1920, 
there  being  no  one  to  meet  me  at  the  station,  I  wan- 
dered off  in  what  seemed  the  right  direction,  and  almost 
immediately  came  upon  a  high  circular  fortress  which 
looked  for  all  the  world  like  the  large  Bosch  pill-boxes 
I  had  seen  in  the  Argonne.  My  Parisian  stone  carver, 
Monsieur  Ratti,  was  with  me;  and,  I  said  in  French, 
"My  God,  that  is  the  fountain!"  "Never!"  he  replied; 
"It  is  at  least  five  feet  high." 

But  it  was  the  cement  foundation  for  the  fountain, 
only  the  ground,  instead  of  being  perfectly  level,  as 
shown  in  the  blueprint  I  had  in  Paris,  slanted  about  two 
feet  from  back  to  front. 

That  night  at  the  hotel  I  tossed  and  tossed,  always 
coming  up  against  the  fortress  fountain,  until  I  found 
the  solution  of  the  problem  and  slept.  The  next  morning 
I  met  Mr.  Hamilton  and  Mr.  Irwin,  and  they  confessed 
that  the  aspect  of  that  cement  wall  had  demoralized 
them  and  that  they  had  stopped  all  work  until  I  ar- 
rived. I  showed  them  a  sketch  I  had  made  to  obviate 
the  difficulty  by  raising  the  level  of  the  park  and  having 
steps  leading  to  the  street,  and  with  their  approval  I 
wrote  at  once  to  Mr.  Douglas  on  the  subject.  This 
change  of  level  made  it  necessary  to  alter  the  entire  lay- 
out of  the  park,  and  so  I  made  a  new  plan,  which  Mr. 
Douglas  accepted,  thus  making  a  setting  for  the  foun- 
tain worthy  of  the  bronze  by  Max  Blondat. 

This  bronze,  as  I  mentioned,  represents  thi-ee  little 
girls  sitting  on  a  ledge  of  rock  overhanging  a  cascade 
and  pool  of  water.  They  are  looking  down  at  three 
frogs  which  have  snuggled  together  on  a  stone  and  are 
gazing  up  at  the  children.  The  oldest  child,  about  ten 
years  old,  is  frankly  amused:  the  second,  about  six,  is 
smiling  also;  but  the  little  tot,  not  yet  three,  is  not 
quite  sure  about  the  situation. 

Max  Blondat  calls  his  group  "Jeunesse" — "Youth." 
I  call  it  the  "Fountain  of  Smiles,"  for  no  one  can  stop 
and  look  at  this  chef  d'lwtivre  without  a  sunny  smile 
creeping  from  eyes  to  mouth.     Old   Mexican  men  and 
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women,  young  girls  and  youths,  mothers,  fathers  and 
school  children,  all  feel  the  spirit  of  guileless  happiness 
the  group  imparts. 

The  material  difficulties  in  building  the  fountain 
were  removed  as  far  as  possible  by  Mr.  Hamilton  and 
Ml-.  Irwin.  The  limestone  had  been  cut  to  my  plan  by 
the  John  A.  Rowe  Cut  Stone  Co.  of  Bedford,  Ind.,  and 
shipped  to  Nacozari.  But  there  were  of  course  stones 
to  be  prepared  on  the  spot,  and  it  was,  as  we  say  in 
Arizona,  "some  job"  to  educate  a  miner  into  being  a 
good  stonecutter  who  respected  the  edges  of  moldings 
and  finish  of  surface;  but  even  that  has  been  accom- 
plished. 


HIii.N/,!-;   TAHI.KT   OX    K(  HWTA  I  .\ 

The  last  wonder  of  all  is  that  we  are  going  to  be  able 
to  cast  in  Nacozari,  after  the  details  made  from  my 
sketch,  the  copper  lamp  posts  to  light  up  the  fountain 
and  park.  Near  the  top  of  each  are  four  jolly  little 
dolphins  which  wriggle  downward  with  their  tails  in 
the  air.  They  carry  in  their  mouths  bronze  rings,  which 
are  mobile,  and  strung  from  these,  from  post  to  post, 
will  be  hung  garlands  of  tiny  lamps  on  the  nights  of 
fiestas,  so  that  through  the  branches  of  the  pepper  trees 
they  will  look  as  if  a  multitude  of  fairy  fireflies  had 
come  to  dance  a  xarnhnnd  about  Max  Blondat's  group 
and  invite  the  three  bronze  children  to  stej)  down  and 
join  the  fun. 

Homc-Made  vs   Standard  Milling  Supplies 

In  a  contribution  to  the  livUclin  of  the  Institution 
of  Mining  and  Metallurgy,  T.  B.  Stevens  agrees  with 
statements  recently  made  by  K.  A.  Wraight  that  the 
best  and  standardized  mining  and  metallurgical  sup- 
plien  are  not  always  the  most  economical.  .Mr.  Stevens 
mentions  the  large  amount  of  locally  made  steel-mill 
MparcH,  especially  stamp-mill  and  ball-mill  uarls,  which 
have  come  into  use  in  Australia  during  and  since  the 
war.  Taking  into  account  the  work  done  and  the  cost, 
the  material  of  local  manufacture  has  usually  proved 
cheaper  than   that    formerly    imported. 

In  contrast  If)  this  .Mr.  Stevens  mentions  the  use  of 
manganese-steel  camshafts.  At  one  plant  containing  n 
battery  of  fifty  1.200  lb.  stamps,  the  Si-in.  fagoted  iron 
shafts  of  local  manufu'lure  were  repliK'ed  with  a  similar 


size  made  of  manganese  steel.  The  life  of  the  iron 
shafts  seldom  exceeded  six  months,  but  no  breakage  of 
the  steel  ones  has  yet  taken  place,  although  some  of  them 
have  been  in  use  for  four  years.  The  cost  of  the  man- 
ganese steel  is  at  least  three  times  that  of  the  iron,  but 
it  is  the  most  economical  to  use. 

At  Kalgoorlie,  balls  for  use  in  ball  mills  have  been 
locally  forged  out  of  discarded  battery  shoes  and  dies, 
and  have  given  equally  as  good  service  as  imported  balls. 
The  scrap  metal  used  was  largely  imported  forged  steel. 
Cast  iron  is  the  most  economical  material  to  use  for 
battery  dies  at  several  plants  with  which  Mr.  Stevens 
was  acquainted,  although  those  plants  had  foundries 
attached. 

No  Wage  Reductions  Tolerated  by 
Mount  Lyell  Miners 

American  copper  producers  feel  that  their  lot  is  a 
hard  one,  but  they  may  be  thankful  that  they  do  not  have 
to  operate  in  Australia,  where  Labor  reigns  with  a 
capital  L.  It  is  hard  to  imagine  a  fairer  or  more 
earnest  appeal  than  the  following,  which  was  circulated 
among  the  employees  of  the  Mount  Lyell  company  in 
South  Australia  at  Easter: 

The  price  of  copper  is  beyond  the  control  of  any  influence 
in  Australia,  as  the  commonwealth  only  produces  less  than  0 
per  cent  of  the  world's  consumption.  The  board  has  ap- 
proved of  further  expenditure  to  increase  the  efficiency  of 
the  plant,  and  the  staff"  is  considering  every  point  where 
further  improvements  can  be  made.  There  is  no  hope  of 
meeting  the  present  financial  loss  without  a  reduction  of 
wages  and  salaries  and  a  rearrangement  of  hours  of  work- 
ing. Such  a  course  cannot  be  undertaken  without  the  full 
co-operation  of  the  employees,  and  the  directors  desire  to 
secure  such  co-operation. 

The  directors  invite  the  consideration  of  two  main  points: 
( 1 )  The  introduction  of  the  forty-four  hours'  week  under- 
ground at  the  mines  has  been  a  most  wasteful  arrangemen-, 
and  it  is  satisfactory  neither  to  the  company  nor  its  em- 
ployees. The  directors  suggest  for  consideration  a  trial  of 
eighty-eight  hours  a  fortnight,  forty  hours  one  week  and 
forty-eight  hours  the  other.  This  will  increase  the  outpui 
of  ore  without  increasing  the  costs,  and  will  give  the 
underground  employees  the  benefit  of  a  full  day  off  on  alter- 
nate Saturdays.  At  present  Saturday  is  a  liotch-potch.  (2) 
A  reduction  in  wages  and  salaries  ranging  from  10  to  IB  per 
cent  of  the  equivalent.  This  propo.sal  is  made  with  the 
greatest  regret,  and  only  after  endeavoring  in  every  way  to 
avoid  it.  The  directors  fully  reconni/.e  what  it  means,  but 
there  is  no  other  method  of  meetiiin  the  situation.  In  the 
United  States  mines  have  only  been  enabled  to  continue 
operations  by  reducing  wages  gen<'rally  by  about  20  per  cent. 

F,vcn  if  these  two  suggestions  .ire  adopted  the  share- 
holders will  still  be  left  without  any  iilurn  on  their  capital, 
and  the  company  will  still  have  to  cnry  a  loss.  The  com- 
pany is  willing  to  bear  this  loss  so  long  as  the  financial  con- 
ditions permit  for  the  sake  of  holding  the  industry  toKcthcr 
and  preserving  the  interests  of  llic  irii|iloyees  and  all  thai 
this  means  to  the  people  ot  Queenslnun.  (Momanslori,  I.inda, 
and  the  suirounding  districts.  As  .-i  preliminary  step  a  con- 
ference with  representatives  of  the  iiiiidiis  in  the  district  h«>! 
been  held  this  afternoon,  and  fiirlh.r  iimfereiices  will  be 
necessary  to  consi<li'r  idl  the  condil  niis  of  working  that  ar' 
necessary  to  the  (•ontirmation  of  the  irKhistry  at  Mount  Lyell. 
It  is  only  with  the  ifreatost  rebnlaiicc  that  the  hoard  can 
contemplate  the  rIoNiiik'  of  the  coni)i:iny's  mines,  hut  uidevs 
some  arrangements  along  the  lines  Niig>;esled  are  agreed  l'> 
at  an  early  date,  they  will  have  no  hIIut  option. 

Chimirul  Ktifiitii'irivfi  nnil  Mini  tin  liiriew,  from 
which  we  clip  the  above,  fcdiows  Ibis  appeal  with  the 
l.'iconic  statement,  "The  men  have  decided  not  to  accept 
the  suggestions." 
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Trade  Notes  on  Bauxite* 

American  and  European  Specifications  for  the  Mineral  as  Utilized  in  the  Chemical 

Industries — Field  Tests  and  Manifold  Uses  of  the  Material — 

Organization  of  the  Markets 

By  J.  CoGGiN  Brown 


BAUXITE  is  a  clay-like  hydroxide  of  aluminum 
regarded  by  some  writers  as  a  definite  mineral 
species,  having  the  empirical  formula  A1.0,.2H,0, 
corresponding  with  Al.O,  =  73.9  and  H^  =  26.1  per 
cent.  Chemical  analysis  shows  that  it  rarely  has  this 
composition.  It  is  usually  found  to  be  intermediate 
between  Al.Oj.IlO,  a  mineral  known  as  diaspore,  and 
Al.O.SHO,  or  gibbsite.  It  seems,  in  fact,  to  be  a 
mixture  of  these  two  hydrates  of  aluminum  in  an 
amorphous  condition.  Between  bauxite  and  laterite 
there  is  no  sharp  dividing  line.  Laterite  is  essentially 
a  mixture  of  ferric  hydroxides,  aluminum  hydroxides, 
and  free  silica  in  varying  proportions.  Detrital 
laterites  are  often  contaminated  with  mixtures  of  clay 
and  sand.  The  laterites  have  been  divided  chemically 
into  the  following  three  groups: 

1.  Laterites  (including  bauxite  laterites)  with  90 
per  cent  or  more  of  the  hydrates  of  aluminum  and  iron. 

2.  Argillaceous  laterites,  in  which  these  hydrates 
total  from  50  to  90  per  cent. 

3.  Laterite  clays,  with  less  than  50  per  cent  of  the 
two  hydrates. 

These  groups  are  again  subdivided  on  the  basis  of 
mineral  composition,  but  this  need  not  be  considered 
here. 

The  hardness,  color,  density,  and  composition  of  the 
commercial  bauxites  varies.  In  general  it  may  be  said 
that  the  material  never  shows  any  indication  of  crystal- 
line structure,  being  compact  or  earthy,  or  often  with 
a  concretionarj'  (oolitic  or  pisolitic)  structure.  Rarely 
it  exhibits  a  granitic  appearance.  It  may  be  solid  and 
clay-like  or  hard  and  massive.  The  softer  kinds  may 
become  harder  on  exposure.  Its  color  ranges  through 
shades  of  red,  brown,  gray,  and  yellow  to  white.  The 
creamy  and  buff  to  yellowish  tints  are  common  in  India. 

Field  Tests 

It  is  not  easy  to  distinguish  bauxite  from  clay.  The 
former  is  said  to  granulate  when  rubbed  between  the 
fingers,  instead  of  becoming  plastic,  and  a  soft  bauxite 
to  vary  in  its  degree  of  granulation  or  plasticity 
according  to  the  proportion  of  bauxite  to  clay,  or,  in 
other  words,  of  hydrated  alumina  to  hydrated  silicate 
of  alumina,  contained  in  it.  An  American  writer  states 
that  some  measure  of  the  relative  quality  of  dried 
bauxite  can  be  had  by  grinding  a  sample  in  an  agate 
mortar  for  half  a  minute.  A  bauxite  of  good  grade 
will  be  found  hard  to  grind,  and  will  stick  to  the  mortar 
with  such  tenacity  that  it  will  have  to  be  scoured  out; 
a  poor  bauxite,  or  a  bauxite  clay,  will  grind  much  more 
easily  and  will  stick  little  if  at  all.  Clay  or  kaolin 
grinds  with  ease  and  does  not  stick  to  the  mortar. 
Similar  i-esults  are  obtained  if  the  sample  is  rubbed 
on  glass;  the  glass  will  not  be  scratched  even  by  high- 
grade  bauxite. 

•Ab.stracti-.l  fiiim  the  Kebiuaiy.  1921,  Joiirnnl  of  Indian  Indu.s- 
trits  and   Labour. 


Although  such  rough  tests,  coupled  with  the  general 
pisolitic  or  round  shot-like  appearance,  set  in  a  fine- 
grained matrix,  may  serve  to  distinguish  some  kinds  of 
bauxite  in  the  field,  it  cannot  be  too  strongly  insisted 
that  the  only  way  to  determine  the  quality  of  the  min- 
eral is  by  careful  analysis.  This  must  show  not  only 
the  total  quantity  of  alumina  present,  but  also  the  silica, 
iron  and  titanium  oxides,  and  water. 

Metallic  and  Chemical  Applications 

The  chief  uses  of  bauxite  are  as  follows : 

1.  In  the  manufacture  of  aluminum. 

2.  The  purer  varieties  of  bauxite  are  used  in  the 
preparation  of  salts  of  aluminum,  notably  of  alum  and 
aluminous  sulphates.  These  are  employed  in  water 
purification,  dyeing,  tanning,  and  for  various  other 
minor  purposes. 

3.  In  the  manufacture  of  artificial  abrasives.  These 
are  made  in  the  electric  furnace — notably  at  Niagara 
Falls — by  fusing  calcined  bauxite.  The  product  ob- 
tained is  really  a  form  of  crystalline  corundum,  which 
is  marketed  under  various  trade  names,  such  as 
"alundum,"  "aloxite,"  and  others.  The  quality  of  the 
product  is  said  to  be  under  complete  control,  a  factor 
of  considerable  importance  in  any  abrasive  industry. 
In  1918  approximately  112,908  long  tons  of  bauxite 
were  used  for  this  purpose  in  the  United  States. 

4.  In  the  manufacture  of  bauxite  bricks  for  furnace 
linings.  The  purer  the  bauxite  used  the  more  refrac- 
tory is  the  resulting  product.  These  bricks  are  said 
to  be  replacing  the  more  costly  magnesite  and  other 
refractory  materials,  and  are  made  by  mixing  calcined 
bauxite  or  high-alumina  clay  with  a  bonding  material 
such  as  fireclay,  sodium  silicate,  and  lime.  Another 
class  of  high-alumina  refractories  is  made  by  the  elec- 
tric fusing  of  baiLxite.  There  is  an  increasing  demand 
for  them  in  the  United  States  for  the  construction  of 
various  furnaces  and  cement  kilns,  and  on  account  of 
the  recent  progress  in  the  chemical  industries. 

5.  As  a  filtrating  medium  for  the  decolorization  and 
refining  of  mineral  oils  and  various  organic  substances. 

The  only  statistical  data  obtainable  as  to  the  amounts 
of  bauxite  used  in  the  different  industries  are  those 
of  the  United  States.     For  1918  they  were  as  follows: 

■    Per  Cent 
of  Total 
Bauxite  Output 
Aluminum  manufacture.  ,  69 

Chemical  manufacture 10 

Abrasives  manufacture 19 

High-alumina  refractories 2 

Analyses  of  Great  Importance 

Bauxite  is  graded  according  to  its  chemical  composi- 
tion and  is  sold  to  consuming  industries  on  the  basis  of 
its   analysis. 

The  French  bauxites  are  roughly  classified  into  red, 
white,  and  siliceous  groups.  The  red  bauxite  owes  its 
color   to    ferruginous    impurities,    and    is    used    in    the 
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manufacture  of  metallic  aluminum.  The  white  bauxites 
are  employed  in  the  preparation  of  aluminum  salts  and 
refractor>'  materials. 

According  to  Pitaval  and  Ganet,  who  wrote  in  1913, 
bauxites  for  aluminum  manufacture  are  often  obtained 
by  mixing  pure  and  impure  materials.  Their  composi- 
tion, carefully  fixed  by  analysis  in  each  particular 
application,  may  vary  between  certain  limits,  which  are 
usually  as  follows :  The  average  percentage  of  alumina 
is  from  57  to  60  per  cent,  but  it  may  reach  75  or  even 
80  per  cent.  The  number  of  units  of  alumina  above 
60  gives  rise  to  a  bonus  paid  by  the  buyer.  The  per- 
centage of  silica  must  not  be  over  3  per  cent.  When 
it  is  below  2  per  cent  the  buyer  pays  a  bonus  in  pro- 
portion to  the  decrease.  The  percentage  of  iron  oxide 
may  be  between  10  and  15  per  cent  or  even  up  to  25  per 
cent.  Above  15  per  cent  the  seller  generally  accepts 
a  reduction  in  the  price  for  each  supplementary  unit 
of  Fe^Oj.  Finally,  bauxites  contain  10  to  20  per  cent 
of  water,  1  to  2  per  cent  of  titanic  acid,  with  a  little 
lime,  magnesia,  and  organic  matter. 

General  conditions  of  the  sale  of  French  bauxite  for 
aluminum  manufacture  are  as  follows: 

Al.O^  equal  to  or  greater  than  57  per  cent.  Above 
60  per  cent,  a  bonus  of  0.20  to  0.40  fr.  per  unit. 

SiO,  equal  to  or  less  than  3  per  cent.  Below  2  per 
cent,  a  bonus  of  0.20  fr.  per  lo  unit,  maximum  3  per 
cent. 

Fe,0,'  equal  to  or  greater  than  14  per  cent.  Below 
14  per  cent,  a  penalty  of  0.20  fr.  per  unit;  maximum 
17  per  cent. 

American  practice  limits  bauxites  of  commercial  grade 
to  at  least  52  per  cent  of  alumina.  It  is  stated  that 
low  contents  of  silica  and  titanium  are  essential  to  the 
makers  of  metallic  aluminum,  but  the  iron  content  may 
be  fairly  high.  Bauxites  low  in  iron  and  titanium  are 
preferred  by  the  chemical  manufacturers  who  produce 
alum  and  aluminum  sulphate.  Makers  of  artificial 
abrasives  appear  to  be  able  to  use  lower  grades  con- 
taining larger  amount  of  silica  and  iron  oxides  than 
are  permissible  in  bauxite  for  other  purposes,  though 
abrasives  are  also  made  from  bauxites  low  in  silica  and 
iron.  The  bauxite  required  for  refractory  purposes 
must  be  low  in  iron.  Current  American  specifications 
follow : 

For  bauxite  containing  about  52  per  cent  alumina,  less 
than  2  of  iron  and  up  to  20  per  cent  silica,  and  artificially 
dried  to  contain  not  more  than  4  per  cent  free  moisture, 
$10  per  gross  ton  at  mine;  54  per  cent  Al^O^  and  about 
15  per  cent  SiO,,  $11;  averaging  .57  per  cent  AlO,, 
8  to  12  per  cent  SiO,,  less  than  3  per  cent  Fe,0„  .$13 
on  basiH  of  8  per  cent  free  moisture.  Ores  of  low  silica 
content  suitable  for  manufacture  of  aluminum  oxide 
and  hydrate  of  alumina  command  a  fancy  price. 

One  of  the  large  English  aluminum-producing  con- 
cerns Htates  that  the  grade  of  bauxite  most  suitable 
for   aluminum    m.'inufacture   should   (•(witain: 


cent.     The  alumina  content   should  be  from  55  to   60 
per  cent. 

A  large  firm  of  English  alum  makers  states  that  for 
the  production  of  aluminum  sulphates  a  quality  of 
bauxite  containing  a  minimum  of  iron  and  a  maximum 
percentage  of  alumina  is  desired.  The  following  may 
be  taken  as  a  representative  analysis  of  a  satisfactory 
quality : 


Alumina 

Ferric  oxide 

Insoluble  acid..  . 
Combined  water 


Alufnin*.  .  .    . 
TlUntid  cnUIr 

Sllir. 


r.Tf.i.t 

f>0    iiiiniiMui 
2    miixiiiiui 


Another  company,  also  engaged  in  aluminum  manu- 
facture, writes  that  bauxite  used  for  the  production  of 
aluminum  should  contain  a  minimum  quantity  of  silica. 
It  JH  generally  stipulated  that  it  Hhall  not  exceed  .'1  per 


'Thin  cofultllon  for  Iron  oxIdM  Is  not  k- 
bnuxlt<-  with  21>  pt-r  cent  KeiO*. 


Another  firm  of  manufacturing  chemists  regards  the 
most  suitable  grade  of  bauxite  as  one  of  the  following 
typical  composition : 

Per  Cent 

.\lumiDa ...    60-65 

Ferric  oxide.    .  5  maximum 

Silica 10  maximum 

It  is,  however,  willing  to  consider  lower  grades,  con- 
taining, say,  50-55  per  cent  of  alumina. 

A  third  chemical  firm  writes  that  as  there  is  at 
present  a  plentiful  supply  of  bauxite  to  be  found  in 
Europe,  any  material  from  overseas  would  be  of  interest 
only  if  it  was  of  a  high  quality ;  that  is,  containing 
60  to  65  per  cent  of  Al^O^  or  more,  and  less  than  1 
per  cent  of  SiO,.  The  price  of  course  would  have  to 
compare  favorably  with  the  present  price  of  European 
bauxite. 

The  large  aluminum-producing  companies  of  t~iie 
United  Kingdom  control  their  own  bauxite  mines.  As 
far  as  can  be  gathered,  when  such  concerns  purchase 
ores  from  external  sources  no  general  form  of  contract 
is  used.  A  price  is  fixed,  for  a  given  analysis,  and 
a  unit  price  fixed  for  each  per  cent  of  alumina  and 
silica  above  or  below  both  figures.  Test  samples  are 
taken  by  both  seller  and  buyer,  and  in  the  event  of 
dispute  the  analysis  figures  given  by  a  chemist  of  stand- 
ing are  accepted  by  both  parties.  Payment  is  usually 
made  on  presentation  of  the  documents  in  London. 

Bauxite  for  other  purposes,  as,  for  example,  for  use 
in  the  manufacture  of  aluminum  salts,  is  bought  un- 
der contract,  and  the  period  covered  is  arranged  be- 
tween seller  and  buyer.  Such  contracts  generally 
guarantee  a  percentage  of  Al.,0,  and  SiO^,  with  possible 
allowances  of  a  stated  per  cent  above  or  below  the  fig- 
ures agreed  upon.  Delivery  dates  are  given  and  ship- 
ping weights  taken  as  a  basis.  The  usual  "Force 
Majeure  Clause,"  as  recognized  l)y  merchants  in  the 
United  Kingdom,  is  added.  It  is  customary  to  weigh 
and  sample  the  mineral  during  discharge  of  the  steamer 
at  the  port  of  destination,  and  an  English  chemist  of 
repute  is  appointed  to  settle  the  analysis. 

Payment  is  made  at  the  price  per  unit  of  Al,0,  in 
the  mineral,  "as  delivered,"  per  ton  of  2,240  lb. 

The  French  bauxites  are  sold  to  French  and  other 
manufacturers  of  aluminum.  These  manufacturers,  in- 
cluding the  foreign  ones,  own  nearly  all  the  bauxite 
deposits  of  France.  Direct  sales  are  mainly  to  the 
United  States  and  C'anada. 

Resides  the  large  producers,  there  are  many  small 
operators,  for  the  mineral  is  e.'isily  won  and  anyone 
may  open  a  (|UHrry,  after  making  a  simple  declaration 
to    (he   jiuthorit  ies. 

French  business  methods,  both  fur  deliveries  at  home 
or  abroad  by  rail,  demand  full  seltlemeni  of  bills 
without  discount  within  thirty  days  of  the  end  of 
the  month  of  delivery,  and  in  the  case  of  deliveries  by 
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sea,  either  in  France  or  abroad,  payment  of  80  per 
cent  of  the  total  cost,  free  of  discount  against  the 
bills  of  lading,  and  the  remainder  immediately  after 
receipt  of  the  merchandise  at  the  unloading  port. 

The  weights  taken  are  those  in  the  trucks  at  the 
point  of  departure  in  the  case  of  rail-borne  bauxite, 
and  those  inscribed  on  the  bills  of  lading  for  sea-borne 
mineral. 

Sampling  by  both  parties  is  done  at  the  point  of  de- 
parture, and  analysis  on  the  mineral  dried  at  100  deg. 
C,  with  no  deductions  for  moisture.  In  cases  of  dispute 
a  second  analysis  is  made,  for  which  both  parties  pay. 

The  market  for  bauxite  in  the  United  States  of  Amer- 
ica is  east  of  the  Mississippi  River,  and  the  largest 
consumers  are  situated  in  or  near  the  cities  of  East 
St.  Louis  and  Aurora,  111.;  Detroit,  Mich.;  Cincinnati, 
Ohio;  Knoxville,  Tenn.;  Philadelphia  and  Erie,  Pa.; 
Niagara  Falls  and  New  Yoi-k  City,  N.  Y.;  and  Boston, 
Mass.  Of  recent  years  a  number  of  small  plants  for  the 
manufacture  of  aluminum  sulphate  for  local  use  in 
water  purification  have  been  installed  by  municipal 
water  woi-ks  in  the  various  states. 

The  only  publication  with  which  I  am  acquainted 
regularly  quoting  the  market  prices  of  bauxite  is  the 
Engineering  and  Mining  Journal,  of  New  York. 

The  price  received  for  bauxite  in  1919,  as  reported 
by  the  producers,  and  as  given  in  an  official  publica- 
tion of  the  U.  S.  Geological  Survey,  ranged  from  $5.45 
to  $12  per  ton,  the  average  being  $5.85  per  long  ton  at 
the  shipping  point.  This  price  is  much  below  the  open 
market  rates  which  ruled  during  the  period.  It  is 
explained  by  the  fact  that  in  the  United  States,  as 
elsewhere,  the  larger  consumers  work  their  own  mines, 
and  the  value  assigned  to  the  output  is  merely  an 
arbitrary  one,  presumably  being  based  on  operating 
costs. 

Chief  Sources  of  Supply 

The  bauxite  deposits  of  commercial  importance  in  the 
United  States  of  America  are  situated  in  Arkansas, 
Georgia,  Alabama,  and  Tennessee.  The  Arkansas  de- 
posits were  discovered  about  1887  in  Pulaski  and  Saline 
counties.  They  have  an  average  thickness  of  10  to  15 
ft.,  are  closely  associated  with  syenite  intrusive  rocks, 
and  are  overlain  by  Tertiary  materials.  The  ores  are 
high  grade,  and  have  supplied  80  per  cent  of  the  bauxite 
mined  in  the  United  States. 

The  Georgia  deposits  are  found  near  the  margin  of 
the  Coastal  Plain,  about  thirty  miles  east  of  Macon. 
They  form  beds  up  to  10  ft.  in  thickness  and  are  over- 
lain by  sands  and  clays.  Georgia  bauxite  is  more  suit- 
able for  the  manufacture  of  chemicals  than  for  other 
purposes. 


ferromagnesite  used  as  a  refractory  lining  of  steel 
furnaces  on  the  Pacific  Coast.  On  the  other  hand,  prac- 
tically all  the  magnesite  mined  in  Washington  was 
dead-burned  into  synthetic  ferromagnesite  and  used 
as  a  refractory  lining  for  furnaces  and  settlers. 

The  largest  producers  in  California  were  the  Tulare 
Mining  Co.  and  the  Sierra  Magnesite  Co.,  at  Porterville; 
the  White  Rock  mine,  operated  by  Frank  R.  Sweasy,  in 
Napa  County,  and  the  property  of  the  Western  Materials 
Development  Co.,  on  Red  Mountain,  operated  by  C.  S. 
Maltby. 

CRUDE  MAGNESITE  PRODUCED  AND  SOI.D  OR  TREATED  IX 
THE  UNITED  ST.\TES,  1913-1920 


Magnesite  Production  Almost  Double  in  1920 

The  production  of  magnesite  in  the  United  States  in 
1920  increased  94  per  cent  m  quantity  over  that  of 
1919.  The  entire  output  was  made  by  two  states, 
California  and  Washington.  California  mined  more 
than  eight  times  as  much  as  it  mined  seven  years  ago. 
Washington  increased  its  production  109  per  cent  over 
that  of  the  preceding  year,  makinur  by  far  the  largest 
output  it  has  yet  made.  The  accompanying  table,  com- 
piled by  the  U.  S.  Geological  Survey,  shows  the  produc- 
tion by  states. 

Most  of  the  output  of  California  was  calcined  and 
used  as  plastic  material,  only  a  small  part  being  natural 


. Califori 

la    ■ 

. —  Washingt 

n 

Quantity 

Quantity' 

Year 

(Short  Tons) 

(Short  Tons) 

\alue 

1913 

9.362 

$77,056 

1914 

11,293 

124.223 

1915 

30,499 

274,491 

1916 

154,259 

1,388,331 

/I5 

$5,362 

1917 

211,663 

2.116.630 

105,175 

783.188 

1918 

84,077 

761.811 

147,528 

1,050,790 

1919 

50.020 

504.973 

106.206 

1920 

81,782 

1.083,262 

221,985 

1,664,888 

The  Northwest  Magnesite  Co.,  of  Chewelah,  Wash., 
was  the  largest  producer  in  the  United  States.  It 
shipped  in  1920  more  than  90,000  tons  of  dead-burned 
ferromagnesite,  most  of  which  was  sent  to  steel  com- 
panies and  manufacturers  of  refractory  products  east 
of  the  Mississippi.  The  American  Mineral  Produc- 
tion Co.,  of  Valley,  Wash.,  sold  its  output  crude  to  the 
Northwest  Magnesite  Co.,  whose  quarries  are  near  by. 
The  Western  Materials  Co.  operated  the  Double  Eagle 
magnesite  mine,  near  Valley,  and  shipped  the  calcined 
product  to  the  American  Refractories  Co. 

At  the  end  of  December,  1920,  all  the  operations  in 
Washington  were  stopped,  principally,  it  is  believed, 
on  account  of  a  lack  of  orders  from  the  steel  companies, 
many  of  which  were  idle  or  were  not  working  full  time. 
Some  of  the  California  producers  were  discouraged  at 
the  end  of  the  year  on  account  of  the  high  cost  of  labor 
and  supplies,  the  high  freight  rates,  and  by  the  belief 
that  there  will  develop  formidable  competition  of 
foreign  material. 

The  imports  of  magnesite  in  1920,  reported  by  the 
Bureau  of  Foreign  and  Domestic  Commerce  as  calcined, 
not  purified,  amounted  to  43,154  long  tons,  valued  at 
$780,078.  These  imports  came  from  the  following 
countries : 

MAGNESITE  IMPORTED  INTO  THE  UNITED  STATES,  1920 


From  (Long  Ton 

Austria 

Germany 713 

Italy 21,185 

Czecho-Sloyakia .       3.829 

Greece 4,000 

Turkey  in  Europe      3.528 
Netherlands 819 


Value 

From 

(L 

uantit>- 

DngTons) 

28 

190 

6.028 

500 

2,300 

34 

Value 
3,511 

28,566 
241.220 
126,827 

Scotland. .  .  , 
Canada 

13,720 

184,060 

6,300 

11.500 

70.540 
54,891 

Australia 

Str'ts  Settlements 

417 
4 

Total 43,154 


The  magnesite  imported  from  Italy  was  mined  in 
Austria,  and  that  from  Czecho-Slovakia  was  obtained 
from  the  former  Hungarian  deposits.  That  imported 
from  Mexico  came  from  Santa  Margarita  Island,  and 
was  calcined  near  San  Diego,  Cal.  A  shipment  from 
Greece  received  in  November  was  the  first  sent  from 
that  country  since  1916.  The  arrival  of  2,300  tons  from 
Venezuela  in  September,  1920,  was  a  notable  event,  as 
the  recorded  imports  of  magnesite  from  that  country 
are  meager. 

Although  the  quantity  of  magnesite  imported  in  1920 
was  nearly  three  times  as  great  as  in  1919,  it  was  only 
about  one-seventh  of  the  quantity  commonly  imported 
before  the  war. 
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An  Optimistic  Phenocryst 

"Things  are  down  in  mining,"  said  old  Birdseye 
Porphyry,  as  he  shifted  his  chair  and  glanced  out  of 
the  window  down  the  almost  deserted  street.  "Copper's 
down,  the  Germans  are  selling  their  zinc  here  and 
have  knocked  the  tar  out  of  the  zinc  business,  and  if  it 
weren't  for  the  cousinly  action  of  silver  in  parading  out 
of  the  mine  with  lead,  there  wouldn't  be  any  work  in 
some  bang-up  lead  mines.  Our  friend  George  Otis  Smith 
is  praying  for  people  to  buy  coal.  The  coal  miners  are 
going  to  movies  and  listening  to  phonographs  and  just 
working  enough*  to  remember  where  the  mine  is.  What's 
it  all  coming  to,  Phenocryst?"  "Well,  it  strikes  me 
you're  a  misanthrope  and  a  trifle  petrified  this  morn- 
ing," said  Phenocryst  Jones  as  he  stared  coldly  at  his 
questioner.  "Haven't  you  got  the  Pittman  Act  and 
dollar  silver?  How  about  the  $20.67  for  an  ounce  of 
gold.  That's  not  down,  is  it?  I  heai-d  you  raving  about 
the  low  metal  prices  the  last  time  ynu  read  the  market 
report  in  the  Journal.  Do  you  e.xpect  that  metal  prices 
are  always  going  to  be  high  enough  to  pay  handsome 
profits  every  minute  of  the  year?  How  about  the  farm- 
ers and  the  horticulturists?  The  lemon  growers  of  Cali- 
fornia aren't  having  a  cheerful  time  looking  out  of  their 
back  windows  at  the  kind  of  lemon  handed  to  them. 
There  are  a  lot  of  people  in  the  same  stew  as  the 
miners.  Now,  you  old  horn-rimmed,  joy-killing  piece 
of  pyrite.  come  out  of  your  vug  and  chase  a  smile  over 
vour    face.      Life    wouldn't    be    worth    living    if    there 


weren't  some  ups  and  downs.  Copper,  lead  and  zinc 
have  had  a  fine  big  up;  now  they're  down.  The  gold 
miners  were  so  far  down  that  they  were  yelling  to 
McFadden  to  bring  on  the  o.xygen.  Now  they're  perking 
up,  and  some  folks  are  wondering  why  they  ever  quit 
gold  mining.  Prices  are  beginning  to  get  weary,  roost- 
ing on  the  top  rungs  of  the  economic  ladder,  and  are 
going  to  join  their  metallic  confreres  on  the  ground 
floor  soon.  Harding  and  Hoover  are  just  getting  their 
sleeves  rolled  up  and  have  started  the  fires  in  the  na- 
tional kitchen  range.  Soon  they'll  have  the  chimney 
red  hot,  and  then  some  of  you  frozen-up  pessimists  will 
be  taking  your  coats  off  and  going  to  work.  Anyway, 
don't  you  think  it's  time  we  were  mucking  out  that 
shaft?  Rock  won't  walk  out  of  the  mine,  and  a  little 
elbow  grease  is  going  to  cheer  you  up  and  stir  up  your 
liver.  Let's  go!  Come,  sweat  out  your  liver  and  bacon 
in  twisting  that  windlass." 

Where  Ignorance  Is  Bliss 

"  'Ere's  a  bit  I  over'eard  tha  h'other  day,  m'son,'  said' 
Cap'n  Dick.  "Jan  Trevarthan  and  Tommy  Penglaze 
were  walkin'  'ome  from  shif,  w'en  Tommy  sez  to  Jan, 
'Look  ee  'ere,  Jan;  I  got  sumthin'  to  tell  'ee,  an'  I  do 
pray  thee  won't  be  put  h'out  baout  un.  But  let  me  warn 
thee  to  keep  tha  bloody  shades  daown  w'ile  thee  art 
raoun'  tha  'ouse  at  night.'  Jan,  ee  flares  right  h'up,  an' 
sez,  'Wot's  thee  got  to  say  baout  un?'  'W'y  I'll  tell  ee,' 
sez  Tommy.  'Tha  h'other  h'evenin'  I  wuz  a'passin'  o'  tha 
'ouse,  an'  I  see  thee  in  a  h'upstairs  winda  a'kissin'  o' 
tha  wife  an'  'uggin'  'er  too.  Naow  coorse  that's  h'all 
right  for  thee,  but  it  h'aint  nothin'  for  tha  neighbors  to 
be  gapin'  at.'  'Then  so  much  tha  fool  be  thee,'  sez 
Jan,  'Gos  on  baout  thy  business.  Tha  shoe's  on  tha 
h'other  foot,  an'  tha  joke's  on  thee — I  wuzn't  'ome  tha 
h'other  night.'  " 


The  tlndinfi  of  a  yHII  in  arlivp  niirralion  in  oUI  workinfin  of  T'l  Sniia  Xtradn  mine  (it  l<<  IIik/ji,  Idaho,  rproitlii, 
Hiif/f/eKtu  imme.nHf  ni'i"  poHmbHitien  for  tlin  niininp  infliintrii  niid  t/ood  pronitcrlH  for  a  mil  nld-tinip  minina  boom. 
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Handy  Knowledge 


The  Wuensch  Bore-Hole  Graviscope 

By  C.  Erb  Wuensch 

Written  for  Engineering  and  Mining  Journal 

The  boi-e-hole  graviscope  is  a  device  proposed  for 
automatical!y  surveying  and  recording  on  a  small  paper 
ribbon  the  course  of  bore  holes.  At  present  bore  holes, 
or  diamond-drill  holes,  are  seldom  surveyed,  because  of 
the  tediousness  and  expense  of  the  work,  as  well  as 
on  account  of  the  questionable  accuracy  of  the  survey. 
All  methods  thus  far  used  for  obtaining  the  course  of 
bore  holes  depend  upon  the  magnetic  needle,  which  can- 
not be  relied  upon,  because  of  the  possibility  of  local 
attraction  and  difficulties  due  to  oscillation.  It  is  there- 
foi-e  evident  that  any  device  which  would  record  the 
strike  and  dip  of  a  bore  hole  accurately  along  every 
part  of  its  length  would  have  decided  advantages  over 
either  the  Oehman  photographic,  the  George  gelatin 
tube,  or  the  Maas  bore-hole  compass  method. 


dip,  whereas  the  other  will  give  the  strike  by  virtue  of 
the  fact  that  the  plumb  bob  will  always  seek  the  maxi- 
mum dip  and  orient  the  graviscope  so  that  the  axis 
through  pivot.  Part  8,  will  always  be  vertical.  There- 
fore in  passing  the  graviscope  down  a  bore  hole,  the 
graviscope  will  seek  the  maximum  dip,  and  hence  there 
will  be  a  relative  movement  between  the  two  gimbals 
and  the  mounting.  This  relative  deviation  in  strike  and 
dip  is  recorded  graphically  on  a  paper  ribbon  by  the  use 
of  two  small  stylographs. 

As  indicated  in  the  accompanying  sketch,  the  gravi- 
scope is  inserted  in  a  thin  protecting  tube,  which  in- 
cases it  and  suppoi-ts  the  mechanism,  Part  1. 

Parts  2  and  2'  are  rings  with  a  small  groove  cut  in 
them  to  act  as  a  ball-bearing  raceway,  No.  9.  These 
rings  are  made  of  various  widths,  so  that  the  same 
graviscope  may  be  inserted  in  bore  holes  of  various 
diameters.  Part  3  is  a  light  metal  frame  with  a  groove 
cut  in  it  so  as  to  accommodate  the  ball  bearings  in  the 


,9      I 


Horizontal    Sectionnl    Elevation 


End  Elevoitiop 
Showing   Recording  Device 


Vertical    Sectional    Elevation 
FIG.   1.      DETAIL  OF  ^\•^JENSCH  BORE-HOLE  GR.WISCOPE 


The  graviscope  is  nothing  more  than  a  new  applica- 
tion of  the  principle  of  the  plumb  bob  as  used  in  clinom- 
eters. These  instruments  are  used  for  determining 
the  dip.  The  clinometer  will  always  seek  the  maximum 
dip.  The  graviscope,  however,  differs  from  the  ordinai\v 
clinometer  in  that  it  is  mounted  in  a  ring  having  two 
inner  rings  (gimbals)  carefully  pivoted  at  right  angles 
to  each  other,  which  enables  the  plumb  bob  to  seek  the 
maximum  dip  regardless  of  the  orientation  of  the  in- 
strument itself.  In  the  ordinary  clinometer  the  rotary 
movement  is  only  in  one  plane,  and  to  get  the  true  dip  it 
is  necessary  to  orient  the  instrument  in  that  direction. 

The  strike  and  dip  are  always  at  right  angles  to  each 
other.  By  referring  to  the  sketches  of  the  graviscope, 
it  can  be  seen  that  because  of  its  construction  (the 
plumb  bob  within  two  gimbals,  with  their  mountings 
.at  right  angles  to  each  othtr)   one  ring  will  give  the 


raceway  of  Part  2.  This  is  made  as  frictionless  as 
possible,  so  that  the  rings  Nos.  3  and  3'  are  free  to 
rotate  in  any  direction  in  the  plane  of  the  raceway. 
These  two  rings,  3  and  3',  are  joined  together  by  four 
light  metal  rods,  3-B,  spaced  at  90  deg.  to  each  other. 
The  purpose  of  these  is  to  cause  the  two  rings,  3  and  3', 
to  rotate  in  unison. 

There  are  two  jeweled  bearing  pivots,  Part  8,  mounted 
on  Ring  3,  which  in  turn  are  used  to  support  the  small 
gimbal,  4.  Ring  4  contains  the  jeweled  bearings,  pivots 
No.  6,  which  serve  as  a  mounting  for  the  inner  gimbal. 
Part  7.  The  lower  portion  of  this  gimbal  contains  the 
plumb  bob.  Part  5.  This  should  be  made  of  a.  metal 
of  heavy  specific  gravity,  such  as  tungsten  or  gold,  so 
as  to  make  the  plumb  bob  as  heavy  as  possible  for  a 
f-mall  volume  of  material.  The  form  of  the  plumb  bob  is 
that  of  a  segment  of  a  sphere. 
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These  taken  together  constitute  the  graviscope  proper. 
Referring  to  the  portion  of  the  device  at  the  other  end 
of  the  tube  which  is  used  to  record  the  movement  of 
the  graviscope  graphically  on  a  small  paper  ribbon, 
Ring  3'  contains  the  supports  3-A  and  27.  These  are 
used  to  support  the  bearings  of  the  various  minute 
shafts  such  as  13,  14,  and  34. 

The  paper  ribbon  on  which  the  graph  is  recorded  is 
wound  on  Roll  20.  The  paper  ribbon  is  then  drawn 
over  the  small  Roll  19  down  past  the  two  stylographs 
15  and  15',  then  around  Roll  19'  and  back  to  Roll  21. 
Roll  21  is  connected  with  a  small  shaft,  22,  by  virtue 
of  the  gears  23  and  23'.  No  22  has  a  few  turns  of  fine 
fish-line  cord  wrapped  around  it.    This  cord  is  mounted 


FIG.   2.     SECTION  OF  PAPER  RIBBON  SHOWING 
HYPOTHETICAL  GRAPHS 

in  a  spindle,  28,  which  serves  as  a  storage  spool.  For 
deep  holes  there  may  be  several  reserve  spools,  similar 
to  28,  placed  in  series  in  the  cap,  30.  In  this  event, 
the  cap,  30,  would  be  more  elongated.  The  thread  is 
taken  from  Roll  28,  passed  through  the  small  eye,  29, 
in  the  cap,  30,  and  then  passed  over  the  spindle,  22, 
back  through  small  eyelet,  29',  and  thence  out  of  the 
cap,  30.  through  the  duct,  50A,  in  Part  50. 

The  purpose  of  the  hydraulic  diving  bell  is  to  prevent 
the  water  in  the  bore  hole  from  entering  the  instru- 
ment and  injuring  the  delicate  mechanism. 

By  virtue  of  the  fact  that  the  tension  (which  causes 
the  small  Roll  22  to  rotate)  is  applied  through  the  cen- 
ter of  gravity  ^through  the  eyes,  29  and  29')  the  gravi- 
scope is  able  to  operate  without  interference.  The 
plumb  bob  5  is  of  sufficient  weight  to  cause  the  whole 
graviscope  and  recording  device  to  be  subject  to  its 
governing  influence  under  the  action  of  gravity.  The 
loose  end  of  the  twine  is  fastened  at  the  top  of  the  bore 
hole;  therefore  as  the  device  is  inserted  in  the  hole  the 
thread  is  gradually  unwound  from  the  reserve  sj>ool,  28, 
and  the  shaft,  22,  is  rotated.  This  causes  the  paper 
ribbon  to  be  fed  from  Roll  20  on  to  Roll  21.  The  gears, 
23  and  23',  are  of  such  sizes  that  there  is  a  definite 
ratio  between  the  amount  of  paper  ribbon  that  is  fed 
past  the  stylographs  so  that  each  inch  of  paper  will 
correspond  to  a  definite  number  of  feet  of  hole  traversed. 

The  movement  of  the  graviscope  is  transmitted  to  the 
recording  device  thus:  There  are  two  sets  of  threads, 
10  and  11.  Set  10  is  attached  to  Ring  4,  which 
gives  the  course  of  the  hole.  Set  11  is  attached  to 
Ring  7,  at  a  point  at  right  angles  to  the  pivots  6  and  6'. 
This  set  of  strings  records  the  dip  of  thn  hole.  There- 
fore, by  virtue  of  these  strings,  any  movement  of 
rings  4  and  7  will  cause  shafts  13  and  13'  to  rotate. 
These  in  turn  will  actuate  the  small  countershafts,  18 
and  18',  which  in  turn  cause  the  stylographs  15  and  15', 
respectively,  to  move  back  and  forth  on  the  shaft. 
Shafts  18  and  18'  contain  small  threads  of  a  sleep  pitch. 
The  stylographs  15  and  15',  besides  ongngitig  the  shafts 
14  and  14',  engage  simultaneously  the  shafts  34  utkI  34'. 
These  prevent  the  stylus  from  rotating  and  hence  cause 
a  movement  of  translnti'in  rather  than  of  rotation. 


In  Fig.  2  there  is  a  paper  ribbon  showing  the  graphs. 
Line  AB  is  the  center  line  and  corresponds  to  the  course 
and  dip  of  the  hole  at  its  mouth.  The  stylographs  15 
and  15'  are  both  set  so  they  will  coincide  with  the  cen- 
ter line  as  shown  at  A,  regardless  of  the  dip  or  direc- 
tion of  the  hole.  The  transverse  lines,  CC,  are  those 
corresponding  to  a  certain  unit  of  length  traversed. 
Therefore,  it  is  possible  to  tell  what  the  deviation  is 
from  the  original  course  and  dip  of  the  hole  as  shown 
by  the  center  line,  at  any  point  in  the  hole. 

By  having  a  set  of  calipers,  properly  graduated,  one 
can  tell  the  angular  variation  by  measuring  the  dis- 
tance the  graphs  are  at  any  pwint  from  the  center  line. 
In  this  connection  it  might  be  well  to  call  attention  to 
the  fact  that,  even  though  the  plumb  bob  may  oscillate, 
it  will  be  easy  to  determine  the  true  strike  and  dip 
from  the  graph.  For  instance,  at  the  point  D  will  be 
noted  the  oscillations  on  the  graph  of  the  dip.  By 
allowing  the  apparatus  to  remain  at  a  point  in  the  hole 
for  a  few  moments  until  the  oscillation  ceases,  the 
point  D  is  well  defined  when  the  instrument  is  again 
lowered  into  the  hole.  In  the  case  of  flat  holes  or  holes 
inclined  above  the  horizontal,  the  small  stud,  32,  at  the 
end  of  Part  50,  may  be  replaced  by  the  rods. 

For  flat  or  vertical  holes  the  plumb  bob,  5,  will  not 
act  as  a  positive  governor,  to  orient  Ring  4.  In  either 
of  these  cases  Ring  4  can  assume  any  position.  In 
these  instances,  however,  the  graph  of  the  strike  will 
be  disregarded,  but  only  that  which  indicates  the  dip 
will  be  considered.  This  will  always  be  correct.  There- 
fore, if  the  hole  should  deviate  from  either  of  these 
courses  (0  deg.  or  90  deg.)  the  dip  will  change  simul- 
taneously and  the  plumb-bob  action  assert  itself. 


Flexible  Hoist  Motor  Coupling 

Written  for  Engineering  and  .^lining  Jou7'n<il 

At  the  Fremont  Mines,  Amador  City,  Cal.,  a  simple 
flexible  coupling  was  constructed  and  placed  between 
the  motor  and  the  pinion  shaft  of  the  double-drum 
hoist.  The  motor  is  200  hp.  The  bolt  holes  of  one  side 
of  the  coupling  were  enlarged  from  H  in.  diameter  to 


Ji 


21  in.  Special  bolts  were  made,  the  upper  i)ait  of  the 
bolt  next  to  its  head  being  made  of  \  In.  greater  diam- 
eter than  the  lower  portion.  A  .sleeve  niiido  of  rubber 
hf)se  was  placed  In  the  annular  siuice  between  the  bolt 
and  the  inner  wall  of  the  bolt  luile.  as  shown.  The 
<ouf)!int',  designed  liy  Kdwin  Iliggins.  cost  $75. 
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The  Petroleum  Industry 


Our  Future  Oil  Supply 


By  David  White 

for  Encj'incering  and  Mining  Journal 


\ 


THE  RECENT  DISCUSSIONS  of  the  oil  resources 
of  the  world,  of  their  political  control,  and,  in 
particular,  of  the  situation  of  the  United  States 
as  to  oil,  have  developed  the  existence  of  misapprehen- 
sions on  both  sides  of  the  Atlantic.  The  confusion  is 
due  largely  to  the  mental  reaction  caused  by  the  close 
conjunction  of  the  claims  of  British  economists  and 
statisticians,  that  Great  Britain  has  acquired  control  of 
by  far  the  greater  part  of  the  world's  oil  resources,  with 
the  statements  of  the  political  representatives  of  Great 
Britain  that  a  small  part  only  of  the  world's  petroleum 
production  is  British,  and  that  America  holds  a  near- 
monopoly  of  the  world's  supply  of  oil.  On  casual  con- 
sideration these  contentions  appear  to  be  in  radical 
conflict,  but  in  reality  they  bear  only  the  appearance  of 
contradiction.  Broadly  speaking,  both  assertions  are 
not  far  from  the  truth.  One  refers  to  oil  for  the 
future;  the  other  to  the  oil  now  taken  from  the  ground 
each  year. 

Britain  Contends  United  States  Controls 
80  Per  Cent  of  World's  Petroleum 

To  the  charge  that  Great  Britain,  through  direct 
diplomatic  action,  through  governmental  co-operation, 
and  even  through  partnership  with  her  interlocking  oil 
companies,  has  systematically  and  in  some  cases  secretly 
been  carrying  out  plans  for  the  establishment  of  British 
dominance  over  the  world's  future  oil  supplies,  the 
replies  of  the  British  spokesmen  run  along  essentially 
identical  lines.  His  Excellency  the  British  Ambassador ; 
Sir  John  Cadman,  government  Petroleum  Administrator 
of  Great  Britain;  Lord  Curzon,  and  many  British  jour- 
nalists and  editors  all  dilate  on  the  preponderant  posi- 
tion of  the  United  States  in  the  world's  petroleum  pro- 
duction. They  concentrate  attention  on  the  fact  that 
the  United  States  controls  nearly  80  per  cent  of  all  the 
oil  now  taken  from  the  ground,  and  on  the  surprisingly 
small  amount,  said  not  to  be  more  than  44  per  cent, 
taken  from  British  sources.  They  cite  the  vital  need 
for  assuring  a  supply  for  the  British  navy,  for  all  time, 
under  British  control ;  and  all  this  is  said  with  the  polite 
implication  that  the  Americans  are  seeking  to  perpetu- 
ate a  monopoly,  and  are  unconsciously,  of  course,  un- 
sportsmanlike. These  seductive  statements  have 
soothed  the  apprehensions  of  many  American  hearers, 
and  have  served  as  the  foundation  for  many  misleading 
American  editorials.  The  real  issue — the  question  of 
oil  for  America  when  our  oil  fields  are  exhausted — is 
so  far  as  possible,  skilfully  dodged. 

The  direct  statements  kept  prominently  in  view  by 
the  representatives  of  the  British  are  essentially  true. 
The  United  States  in  1919  produced  from  her  oil  fields, 
or  handled  as  commerce,  about  82  per  cent  of  the  world's 
entire  peti-oleum  output,  and  owing  to  industrial  and 


political  conditions  restricting  the  oil  production  of  the 
European  fields,  our  oil  companies  handled  nearly  80 
per  cent  of  all  the  oil  mined  in  1920.  It  is  most  obvious 
that  at  the  present  moment  the  United  States  vastly 
predominates  in  the  world's  oil  production. 

Early  Exhaustion  of  Domestic  Fields 
Inevitable 

Beyond  this  present  picture  of  opulence  in  oil  may 
already  be  seen,  casting  their  shadows  across  the  path 
of  our  prosperity,  the  rapidly  approaching  exhaustion 
of  our  own  oil  fields  before  most  of  the  great  oil  re- 
serves of  the  world  are  touched;  our  inevitable  loss  of 
world  dominance  in  oil  at  a  relatively  eai'ly  date;  a 
waning  exportation  of  oil  products  and  its  unfavorable 
effect  on  our  trade  balance;  and  the  prospect  that,  even 
for  a  restricted  consumption,  we  shall  be  compelled  to 
shift  to  other  countries  for  ever-increasing  importations 
to  meet  our  necessities,  except  in  so  far  as  help,  possibly 
at  high  or  commercially  disadvantage  cost,  may  come 
from  oil  shales.  We  must  expect  these  things,  face  them 
manfully,  and  plan  wisely,  thoroughly,  and  promptly  to 
meet  them. 

The  losing  of  our  dominance  in  oil  has  begun.  The 
greatest  menace,  however,  lies  in  the  fact  that  Americart 
oil  companies  are  excluded  from  over  half  of  the  pros- 
pective oil  territory  of  the  world  outside  of  our  own 
country;  in  the  fact  that  much  the  greater  part,  prob- 
ably three-quarters,  of  the  foreign  oil  resources  of  the 
world,  including  concessions  held  mainly  by  companies 
under  control  of  the  British,  the  French,  the  Japanese, 
and  the  Dutch,  are  already  inaccessible  to  us,  the  great- 
est portion  by  far  having  been  gathered  into  the  control 
of  the  British;  and  in  the  most  important  fact  that  to 
secure  the  oil  for  our  great  consumption  requirements, 
for  our  industries,  our  commerce,  our  merchant  marine, 
our  navy,  our  air  service,  and  our  daily  living,  we  may 
after  a  time  be  obliged  to  purchase  largely  from  foreign 
companies  under  the  control  of  a  commercially  competi- 
tive and  conceivably  unfriendly  nation.  In  short,  unless 
oil  shale  saves  us  at  whatever  economic  handicap,  the 
day  is  coming  when  our  future  in  oil  in  no  small  part 
is  likely  to  be  at  the  mercy  of  a  nation  or  combination 
of  nations  which  at  this  moment  are  conniving  not  only 
to  bring  the  oil  fields  of  the  Old  World  under  their 
national  control,  but  also,  so  far  as  practicable,  to  shut 
out  our  nationals  from  other  regions,  including  the 
mandatory  countries. 

British  Oil  Companies  Under  Control 
of  Government 

The  San  Remo  agreement  is  one  document,  once 
secret,  but  now  in  evidence  of  this  fact.  If  there  is 
known  to  be  one  such  convention,  may  there  not  be  other 
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secret  agreements  inimical  to  our  interests,  not  yet 
brought  to  light?  Provision  is  made  that  stock  hold- 
ings in  the  newer  British  oil  companies,  including  those 
in  which  the  British  government  is  a  partner,  shall  not 
pass  from  British  hands.  This  bodes  an  evil  day  for 
the  United  States.  If  it  is  important  to  Britain  that 
she  assure  herself  of  British  control  of  adequate  sup- 
plies of  oil  for  her  motors,  her  navy,  and  her  merchant 
marine,  as  is  absolutely  logical  and  wise,  is  it  not 
equally  important  that  the  oil  on  which  the  United 
States  must  depend  be  in  the  control  of  our  nationals? 

Wastefulness  and  Open  Door  Policy  in 
'  "^  Petroleum  Program 

The  British  spokesmen  chide  us  for  our  waste  of  oil 
in  the  past,  which  some  of  them  offer  as  an  excuse  for 
present  British  policies.  That  the  United  States  has 
been  wasteful  is  true.  It  has  taken  our  people  a  long 
time  to  learn  the  lesson  of  the  value  of  oil  and  of  its 
importance  in  the  advance  of  civilization — a  lesson 
learned  long  ago  by  our  mother  country  and  put  to 
profitable  application  even  in  the  midst  of  hostilities. 
Our  American  fields  were  the  first  great  oil  fields  of  the 
world  to  be  extensively  developed.  Widespread,  access- 
ible, and  cheaply  exploited,  they  have  been  drilled  by  an 
ever-increasing  army  of  drillers,  until  for  some  years 
we  have  furnished  the  world  with  two-thirds  of  its  an- 
nual supplies. 

Meanwhile,  in  common  with  our  copper,  our  iron,  our 
coal,  our  silver,  and  other  mineral  deposits,  oil  territory 
in  private  ownership  has  from  the  first  day  been  as 
open  to  development  by  the  nationals  of  foreign  coun- 
tries as  to  our  ovm  citizens.  Foreign  owners  of  Ameri- 
can companies  and  companies  with  American  charters, 
but  in  the  control  of  any  other  country,  have  until  1920' 
been  as  free  as  our  own  domestic  corporations  or  na- 
tionals to  buy,  lease,  and  drill,  even  on  the  public  lands 
of  the  United  States,  and  to  refine,  transport,  and 
market  oil  in  this  country  or  any  other  part  of  the 
world. 

America's  Resources  Drained  by  Foreign  Companies 

The  open-door  policy  is  traditional  in  America. 
British,  French,  Dutch,  German,  Japanese,  and  Belgian 
capital  has  had  a  free  hand  in  the  development  of  our 
oil  field8,  and  no  inconsiderable  part  of  our  1920  pro- 
duction, reported  by  G.  B.  Richard.son,  of  the  Geological 
Survey,  to  be  approximately  44.'5  million  barrels  of  oil, 
was  mined,  transported,  and  .sold  over  the  world  by 
British  and  British-Dutch  companies.  In  fact,  the 
amount  of  oil  taken  by  foreign  companies  from  our  oil 
fieldx  iB  nearly  one-half  as  great  as  the  total  world's 
foreign  production  outside  of  Mexico. 

British  companies  have  organized  and  begun  drilling 
operations  in  the  Mid-Continent  and  Gulf  oil  regions 
since  the  San  Kemo  agreement  was  secretly  passed  be- 
tween the  representatives  of  (Jrcat  I'.rilain  and  France, 
and  American  geologists  in  British  employ  were  outlin- 
ing oil  territory  in  PaicHtine  and  other  parts  of  Asia 
Minor  probably  while  the  Peace  f^onferenco  was  sitting 
in  Paris. 

One  cannot  exhaust  his  oil  fields  and  expect  them  to 
fill  up  again  any  more  than  he  can  eat   his  cake  and 

■Th"  InnnInK  law  of  H20  provlil«-«  that  compnnli-ii  In  tin-  rdtilrol 
of  nntlonnln  of  ft  roiinlry  •■xrludlng  our  comiiiinl'n  from  oiii>rnl1nK 
In  tr-rrltory  In  thi-  lonlrol  nt  IhnI  r  oiinlry  iniiy  b.-  nxrludr-il  frnin 
'.prmllon  on  l»i<-  "pntill>-  Inndu"  of  Iho  IInli.-<l  IHritm.  Tlil.  I> 
jMnllatory  only. 


keep  it  too.  So,  after  sixty  years,  during  which  the 
United  States  has  contributed  generously  to  the  supply 
of  the  rest  of  the  world,  while  developing  an  extravagant 
consumption  capacity  herself,  we  find  that  her  oil  fields 
can  no  longer  be  made  to  meet  her  requirements.  A  tak- 
ing account  of  stock  by  the  U.  S.  Geological  Survey 
shows  that  although  in  1920  we  produced  oil  at  the  rate 
of  nearly  450  million  barrels,  the  requirements  of  the 
petroleum  industry  called  for  about  531  million  barrels 
— i.e,  for  over  half  a  billion  barrels  per  annum.  Un- 
less curbed  by  industrial  depression,  the  total  requii-e- 
ments  will  be  larger  in  1921. 

The  oil  remaining  in  the  American  ground  and  recov- 
erable by  present  methods  of  mining  was  in  1919  esti- 
mated by  the  Geological  Survey  at  about  seven  billion 
barrels — enough  to  meet  the  1920  rate  of  requirements 
of  the  United  States  for  thirteen  years,  if  it  could  be 
mined  and  made  available  so  rapidly  for  use,  which  of 
course  is  impossible.  At  the  consumption  rate  of  1919, 
this  would  suffice  for  over  eighteen  years,  but  require- 
ments increased  more  than  100  million  barrels  during 
the  year.  The  estimates  made  by  the  Geological  Survey, 
though  formulated  with  great  care  and  representing 
the  combined  views  of  a  considerable  number  of  oil 
geologists  experienced  in  the  study  of  the  different  re- 
gions of  the  country,  are  necessarily  subject  to  revision 
by  reason  of  the  nature  of  the  problem  and  the  char- 
acter of  the  available  data.  They  are  bound  to  differ 
from  the  final  production,  but  it  is  unlikely  that  they 
will  vary  so  much  as  two  billions  of  barrels  (enough  to 
supply  requirements  for  less  than  four  years)  from  the 
truth;  any  difference  is  likely  to  be  additional. 

Probability  of  Quantity  Oil  Production 
in  Certain  Areas  Indefinite 

Should  Alaska  far  exceed  our  rough  forecast,  should 
the  Permo-Carboniferous  of  Wyoming  prove  more 
widely  productive  than  has  been  calculated,  or  should 
Utah  and  Colorado  and  western  Washington  disclose 
some  surprises  not  compensated  by  corresponding  disap- 
pointments in  some  of  the  other  states,  such  an  increase 
may  be  realized.  Nine  billions  of  barrels  would  satisfy 
our  1920  rate  of  consumption  for  less  than  seventeen 
years.  However,  the  chance  of  discovering  so  much 
available  oil  in  the  ground  must  not  be  relied  on.  So 
large  a  recovery  by  present  methods  is  possible,  but  to 
gamble  on  it  is  dangerously  hazardous  and  unwarranted. 

Increased  Production  Possible  by  Beneficiation 

It  will  be  noted  that  the  Survey's  estimates  are  based 
on  present  methods  of  recovery.  If  better  methods  of 
extraction  of  oil  from  the  ground  can  be  devised,  and 
generally  employed  so  as  to  increase  recovery  by  so 
much,  possibly,  as  GO  per  cent,  :is  is  hoped  by  the  U.  S. 
Bureau  of  Mines,  the  supi)li('s  may  approximate  lOi 
billion  barrels,  enough  for  twenty  years,  perhaps,  ac- 
cording to  the  conservative  estimates,  or,  on  the  basis 
of  the  possible  9  billion  discussed  above,  13i  billion 
l)arrels — enough,  if  available  at  once,  to  satisfy  the 
wants  of  the  United  States  for  ne;irly  twenty-five  years, 
provided  our  use  of  oil  is  not  iMcrriiscd  after  this  year. 
Not  to  insure  such  an  increase  and  an  enormous  in- 
crease if  oil  is  not  too  costly  wcuild  he  sheer  insanity. 
On  the  other  hand,  as  I  liavc  iM)iiilci|  out,  unless  the  evil 
day  is  held  l>ack  l)y  more  conipleii'  extraction  of  oil  from 
the  ground,  our  domestic  production  will  probably  jiass 
its  peak   in   less   than   four  years,   and   perhaps   within 
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two;  after  which  our  oil  fields  will  fall  off,  slowly  at 
first,  then  rapidly,  and  we  will  depend  upon  imported 
oil,  use  oil-shale  oil,  or  resort  to  the  other  alternative 
and  go  without  oil. 

Importations  vs.  Exportation 

For  several  years  the  United  States  has  had  to  de- 
pend upon  oil  from  other  countries,  principally  from 
Mexico,  to  make  up  the  deficit  in  our  domestic  produc- 
tion. In  1920,  our  importations  doubled  those  of  1919, 
reaching  100  million  barrels  in  excess  of  our  exporta- 
tions  (estimated  at  7}  million  barrels)  of  crude  petro- 
leum, notwithstanding  that,  under  the  influence  of  oil 
shortage  and  con.sequent  advancing  prices,  greater 
efforts  than  ever  before  were  put  forth  during  the  first 
three-quarters  of  the  year  to  increase  production  in 
this  country. 

Restriction  of  production  near  the  close  of  1920  re- 
sulted from  over-supply,  due  to  favorable  production 
conditions,  including  open  weather,  abundant  supplies, 
and  ample  railway  and  other  transportation;  to  the 
usual  winter  curtailment  of  consumption ;  to  special 
curtailment  on  account  of  industrial  depression  and 
high  costs,  and  to  over-importation.  It  is,  however,  to 
be  borne  in  mind  that  up  to  the  present  (May,  1921)  the 
results  of  curtailment  of  domestic  production  are  at 
most  less  than  the  increase  of  the  present  importation 
over  that  of  a  year  ago.  Even  during  the  winter  period 
of  slackened  consumption  our  domestic  production 
capacity  has  been  found  to  be  far  short  of  that  actually 
required  for  our  need. 

United  States  Increasingly  Dependent  on 
Foreign  Oil 

Larger  production  will  soon  be  necessary  if  imports 
or  prices  are  not  further  increased.  In  short,  the 
United  States  is  dependent  upon  foreign  oil  for  nearly 
20  per  cent  of  its  requirements,  and  this  dependence 
must  enormously  increase  in  the  near  future.  Barring, 
again,  a  marked  improvement  in  the  way  of  more  com- 
plete extraction  from  the  ground,  it  cannot  be  many 
years  before  our  wells  are  able  to  supply  less  than  half 
our  normal  requirements,  even  with  more  effective  ef- 
forts to  restrict  the  latter.  Evidently  our  standards  of 
living,  our  industries  and  our  prosperity  must  depend 
upon  our  ability  to  get  adequate  supplies  either  from 
foreign  sources  or  from  our  shales.  The  latter  we  have 
not  yet  been  able  to  treat  with  commercial  success,  and 
it  remains  to  be  determined  at  what  cost  satisfactorily 
usable  oil-shale  products  can  be  made  at  a  profit,  and 
when  they  will  become  available  even  in  relatively  small 
quantities. 

National  Oil  Control  Essential 

One  thing  is  certain:  If  we  are  to  have  oil  for  our 
cars  and  our  machinery,  without  paying  more  for  it 
than  some  other  nation  has  to  pay ;  and  if  our  ships, 
which  with  Diesel  engines  will  have  nearly  three  times 
the  radius  of  ships  burning  oil  under  boilers,  are  to 
sail  the  Seven  Seas  and  are  to  be  sure  of  securing 
bunker  oil  at  foreign  ports  as  cheaply  as  ships  of  our 
trade  competitors,  that  oil  must  from  first  to  last  be 
under  the  control  of  our  own  nationals.  There  is  no 
room  for  possible  doubt  on  that  point.  Only  through 
American  control  of  supplies  suflicient  to  meet  our  needs 
can  we  expect  to  secure  oil  for  our  automobiles,  tractors, 
or  ships  as  cheaply  as  the  country  from  whose  nationals 
we  will  otherwise  be  obliged  to  buy  it.    In  this  way  only 


can  we  be  sure  that  oil  will  not  be  withheld  from  us  in 
some  time  of  greatest  necessity.  At  whose  mercy  shall 
we  be  in  time  of  war? 

The  American  public  does  not  yet  fully  realize  the 
grave  danger  of  our  petroleum  situation.  The  U.  S. 
Geological  Survey,  which  has  taken  the  census  of  our 
oil  reserves,  and  the  U.  S.  Bureau  of  Mines,  have  for 
two  years  been  warning  the  country  to  prepare  for  the 
day  when  our  oil  fields  will  begin  to  fail.  In  fact,  the 
main  task  of  arousing  the  public  has  been  carried  by 
these  bureaus  of  the  Government,  and  by  Mark  L. 
Requa,  in  charge  of  petroleum  in  the  late  Fuel  Adminis- 
tration. The  Engineering  and  Mining  Journal  also 
has  carried  on  a  consistent  campaign  of  enlightenment 
as  to  the  situation  for  the  last  year  and  a  half.  The 
leaders  of  the  great  oil  companies  cannot,  in  general, 
be  expected  to  enter  a  publicity  campaign  to  the  effect 
that  the  oil  resources  behind  the  capital  stock  of  many 
of  their  companies  are  likely  at  an  early  date  to  enter 
permanent  decline.  A  relatively  small  number,  includ- 
ing some  of  the  largest  of  our  companies,  have  secured 
promising  if  not  actually  productive  concessions  in  for- 
eign countries,  mainly  in  Mexico;  but  even  the  largest 
companies  seem  careful  to  locate  near  the  coast  or 
inland  transportation  and  timid  of  undertaking  too 
much  development.  Few,  if  any,  have  ventured  across 
the  ocean. 

As  yet,  American  oil  companies  have  made  only  a  be- 
ginning in  the  acquisition  of  rights  for  the  development 
of  oil  in  foreign  countries  commensurate  with  our 
prospective  needs,  and,  therefore,  necessary  for  the 
safety  of  our  country.  Their  managers  seem  incapable 
of  visualizing  the  nearness  of  our  peril  or  the  extent  of 
the  concessions  necessary  to  guarantee  our  future.  It 
is  time  that  our  oil  men  abandoned  the  fatuously  com- 
placent belief  that  the  United  States  contains  all 
she  needs  and  ever  will  want,  a  national  conceit  now 
threatening  harm  to  several  other  American  mining 
industries. 

In  a  juncture  like  the  present  it  is  deplorable  that 
the  people  of  the  United  States  are  constitutionally 
jealous  of  investing  the  Government  with  power  such 
as  is  needed  to  meet  our  rivals  even-handed,  and  effec- 
tively to  assist  our  nationals  in  the  protection  of  our 
countiy. 

Petroleum  Requirements  of  United  States  Double 
Those  of  Other  Countries 

The  total  petroleum  resources  of  the  world  recover- 
able by  present  mining  methods  are  estimated  by 
Eugene  Stebinger,  of  the  U.  S.  Geological  Survey,  and 
by  myself  at  60  billion  barrels,  about  8*  times  those  of 
the  United  States.  On  the  other  hand,  the  annual 
requirements  of  the  United  States  are  at  present  twice 
those  of  the  rest  of  the  world.  The  proportions  of  this 
disparity  in  consumption  will  probably  decrease  from 
1921  on,  by  reason  of  rapid  increase  in  the  use  of  petro- 
leum by  other  nations  and  the  development  of  oil  fields 
nearer  to  their  hands.  However,  though  our  rate  of 
increase  must  fall  off,  no  permanent  reduction  in  our 
total  consumption  is  to  be  looked  for  in  the  near  future, 
if  oil,  either  imported  or  made  from  oil  shale,  is  to  be 
made  obtainable  within  the  purchasing  power  of  the 
consumer. 

The  available  contents  of  the  discovered  oil  fields  of 
the  world,  according  to  the  estimates  given  in  my  paper 
on  "The  Oil  Resources  of  the  World"  in  the  May,  1920, 
issue  of  the  Annals  of  the  American  Academy  of  Politi- 
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cal  and  Social  Science,  are  grouped  as  follows,  the  esti- 
mates being  based  on  present  methods  of  recovery: 

OIL  RESOURCES  OF  DISCOVERED  OIL  REGIONS  OF  THE  WORLD 

Millions 
Country  or  Region  of  Barrels 

United  States  and  Alaska 7.000 

Canada 995 

Mexico 4.525 

Northern  South  America,  including  Peru 5.730 

Southern  South  America,  including  BoliWa 3.550 

Algeria  and  Egj-pt 925 

Persia  and  Mesopotamia 5.820 

S.  E.  Russia,  S.  W.  Siberia,  and  the  region  of  the  Caucasus 5,830 

Rumania,  Galicia  and  Western  Europe 1.135 

Northern  Russia  and  Saghalien 925 

Japan  and  Formosa 1 .235 

China 1,375 

India 995 

East  Indies 3,015 

Total 43.055 

Total  eastern  hemisphere 21.255 

Total  western  hemisphere 2 1 .  800 

Total  north  of  equator 35,400 

Total  south  of  equator 6,655 

To  the  estimated  oil  resources  (43  billion  barrels) 
in  the  discovered  oil  regions  are  to  be  added  17  billion 
barrels,  which,  on  geologic  evidence,  I  have  estimated 
to  be  present  in  areas  where  oil  has  not  yet  actually 
been  discovered.  The  total,  60  billion  barrels,  is  con- 
servative and  almost  certain  to  be  exceeded  eventually 
— possibly  by  15  billions  of  barrels.  The  most  ac- 
curate calculation  is  that  for  the  United  States,  for 
which  the  data  are  by  far  most  nearly  adequate.  The 
estimate  for  our  own  country  includes  oil  from  undis- 
covered regions  as  well  as  that  from  known  fields. 

In  my  paper,  mentioned  above,  also  are  briefly  sum- 
marized the  conditions  of  political  control  adversely 
affecting  the  privilege  of  American  participation  in  the 
development  of  the  oil  resources  of  other  countries, 
which  give  rise  to  the  following  conclusions : 

As  the  case  now  stands,  our  nationals  are  either  distinctly 
or  in  effect  shut  out  of  the  regions  containing  nearly  one- 
half  of  the  oil  in  sight  in  the  rest  of  the  world  if  the  open- 
door  policy  is  not  assured  in  the  mandatory  countrie.s. 
Further,  if  to  the  petroleum  resources  in  the  countries  now 
held  by  Great  Britain,  France,  and  The  Netherlands,  there 
be  added  the  concessions  held  by  their  nationals  in  produc- 
inff  or  prospective  oil  regions  of  other  countries,  the  total 
oil  resources  in  the  control  of  these  nations  will  probably 
exceed  three-fourths  of  the  world's  oil  reserves  outside  of 
the  United  States.  An  open-door  policy,  in  the  mandatory 
countries,  at  least,  is  an  economic  necessity  to  the  United 
States. 

The  legislative  restrictive  regulations  and  policies 
of  these  countries  are  more  fully  presented  in  a  report 
by  the  Secretary  of  State,  May  14,  1920,  to  the  Presi- 
dent, and  published  as  Senate  Document  No.  272. 

To  the  aVjove  quotation  I  may  be  excused  for  adding 
another  paragraph : 

Behind  the  curtain  of  seciet  diplomacy,  the  rich  oil  re- 
JicrveH  of  the  unappropriated  mandatories  of  the  Near  Ea.st 
and  of  the  CaucaHUH-Transcaspian  rojjions  are  stakes  of  a 
jrreat  jfame  durinjf  which  more  than  one  political  boundary 
is  likely  to  be  adjUHtcd  to  meet  the  oil  ambitions  of  a 
pro.tficctive  protector,  while  in  portionH  of  Latin  America 
the  utreHBCit  of  commercial  and  political  diplomacy  are  fully 
exerted  to  the  diHadvantagc  of  our  nationalF,  Kven  during 
the  long  war,  oil  KcolojfiHtH  in  the  employ  of  the  French, 
the  Britinh.  and  the  organically  allie.i  Outch  Shell  intcreHlH 
have  iM-en  examining  the  moHt  renioU'  lanHM,  'nrluilinK  Momo 
of  the  unMtalile  cnunlrieH,  and  in  cerUiin  reKion,^  have  car- 
rie<l  on  their  wanh  at  the  very  heeln  of  the  armies.  Accord- 
inK  to  recent  Britinh  oil  newM,  the  divi.Mion  of  the  McKopo- 
tamian  oil  re(fionn  between  the  French  and  HritiHh  haH  been 
aifrecd  upon,  and  an  undemtnnding  formulati'd  in  accord- 
ance with  which  (Jrcat  Britain  and  her  Kuropcan  allien  will 
control   the  oil   rexouro-H  of  the   Mediterranean    rcjfion. 

The  statement  (jU'ilcd  above  wan  written  in  February, 


1920,  before  the  San  Remo  agreement  dividing  the  rich 
petroleum  resources  of  Mesopotamia  and  Syria — 75  per 
cent  British  and  25  per  cent  French — with  the  joint 
arrangement  for  the  aggressive  acquisition,  with  gov- 
ernment aid,  of  oil  territory  in  Russia,  Rumania,  and 
other  parts  of  Europe,  was  known  in  America,  though 
probably  long  after  it  had  actually  been  signed.  There 
is  no  sign  of  an  open-door  policy  in  this;  no  reciprocity 
or  equality  of  opportunity  for  the  United  States.  As 
a  Washington  editor  writes:  "Moral  obligations  are 
soluble  in  oil."  British  fair  play  seems  to  have  been 
lost  sight  of  and  British  sportsmanship  to  have  broken 
down. 

Petroleum  Situation  in  the  Far  East 

In  this  connection  it  is  pertinent  to  recall  the  remark- 
able situation  in  the  Far  East.  The  German  domains 
in  Africa,  and,  for  the  most  part,  in  the  East  Indies 
and  Polynesia,  having  been  scheduled  by  secret  treaty 
for  allocation  to  the  British  and  French  spheres  of 
influence,  there  was  little  German  territory  outside  the 
German  islands  of  the  Pacific  north  of  the  Equator  left 
to  give  to  the  Japanese.  Accordingly,  the  surrender 
by  China  to  Japan  of  certain  of  her  sovereign  diplo- 
matic, financial,  and  military  rights  under  the  terms  of 
the  "twenty -two  (?)  articles"  forced  on  China  by  Japan 
in  1915,  and  Japan's  aggressions  on  the  territory  of 
China,  one  of  our  allies,  appear  to  have  been  tacitly 
sanctioned — league-alized,  as  it  were — and  Japan  left  to 
proceed  according  to  her  ambitions  and  her  conscience 
in  acquiring  territory  and  resources  belonging  to  the 
Chinese  and  the  Russians.  Digressing  a  moment,  it 
may  be  remarked  that  the  interests  of  two  of  the  Allies, 
China,  in  an  important  way,  and  the  United  States,  in 
a  very  subordinate  way,  seem  to  have  been  sacrificed 
to  a  third  ally.  No  account  is  taken  of  Russia.  Japan, 
whose  oil  reserves  are  quite  limited,  has  since  "occu- 
pied" Russian  Saghalien  (Sakhalin),  with  its  stores  of 
high-grade  coal  and  its  200-mile  belt  of  tempting  oil, 
gas,  and  asphalt  seeps,  until  a  permanent  government 
is  established  and  the  prospective  interests  of  Japan, 
including  other  oil  territory  in  eastern  Siberia,  are 
recognized  and  assured.  Oil  territory  under  Japanese 
control  is  not  likely  to  be  open  to  development  by  the 
oil  companies  of  the  United  States. 

Within  the  last  year,  representatives  of  British  inter- 
related oil  intei-ests,  some  of  which  are  in  part  directly 
underwritten  by  the  British  K"Vfrnment,  have  been 
making  examinations  in  Siberia,  in  Mexico,  in  Colom- 
bia, in  Peru,  in  Bolivia,  and  in  olbcr  countries  in  South 
America,  and  in  the  United  States;  have  been  gather- 
ing in  German  and  other  conccssion.s  in  the  Rumanian, 
Galician,  and  Russian  fields;  spreading  their  holdings 
of  prospective  oil  territory  in  the  East  Indies,  and,  in 
general,  proceeding  with  feverish  energy  with  the 
British  plans  for  a  world  domiii.it  ion  in  oil  more  corn- 
plate  and  arbitrary  than  that  which  is  now  slipping 
awuy  from  the  United  States.  In  these  plans  the  open 
door  of  opportunity  seemH  to  i)lay  no  jiart  such  as  {t 
ha.M  played  during  the  world  domination  by  our 
country.  It  \n  rumored,  also,  that  arrangements  are 
now  nearly  if  not  (juite  completed  whereby  the  British 
will  secure  an  oil  concession  coM'i-iiig  the  entire  Prov- 
ince of  Kan-Su,  which  from  Hie  oil  .standpoint  now 
appears  to  be  second  best,  if  nut  the  best,  pro,spective 
great  oil  region  in  China,  The  uil  rcsdiiicc.s  of  Shensi 
are  .laid  to  be  in  .lap)in('MP  control,  and  the  grasp  of  the 
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'British  is  stronger  in  Szechuen,  the  remaining  of  the 
great  prospective  oil  regions  of  China.  If  we  are  to 
have  oil  bunker  stations  for  our  merchant  marine  and 
our  navy,  along  the  avenues  of  world  trade,  from  which 
oil  may  be  obtained  as  cheaply  for  our  ships  as  for  the 
ships  of  any  other  nation,  where  is  this  oil  to  come 
from? 

Referring  to  the  Stebinger  map,  published  in  my 
above-cited  paper  to  show  the  open  and  closed  countries 
and  the  geographical  distribution  of  the  estimated  oil 
reserves,  it  now  would  seem  that  to  the  countries  closed 
to  American  oil  companies,  according  to  present  policies 
of  Great  Britain,  France,  Japan,  and  The  Netherlands, 
may  be  added  the  Dutch  East  Indies,  Saghalien,  and 
possibly  Mesopotamia  (British  claim  based  on  a  conces- 
sion never  granted  by  the  Turkish  government),  Syria, 
the  northern  strip  of  Persia,  and  Arabia;  and  it  re- 
mains to  be  seen  whether  American  companies  will  hold 
oil  concessions  of  value  in  mandatory  German  terri- 
tories in  Africa  or  other  regions  of  the  world.  The 
exclusive  monopoly  of  oil  development  in  mandatory 
New  Guinea  was  promptly  granted  by  Australia,  which 
holds  the  mandate,  to  the  Anglo-Persian  Oil  Co.,  in 
which  the  British  government  owns  a  controlling  in- 
terest. 

A  concession,  or  perhaps  several  selections,  from  cull 
territorj'  in  Mesopotamia  or  some  other  country,  eventu- 
ally offered  American  oil  companies,  after  the  prospec- 
tive oil  regions  have  been  examined  and  all  the  promis- 
ing areas  covered  by  the  nationals  of  more  favored 
nations,  might  technically  figure  as  an  open  door,  but 
such  belated  opening,  at  best  without  evenly  competitive 
conditions  of  operation,  will  assure  little  oil  for 
America. 

It  is  common  knowledge  that  our  principal  allies,  now 
our  ©ommercial  rivals  and  trade  competitors,  have,  by 
secret  agreements,  by  diplomatic  camouflage,  and  by 
direct  action,  shown  a  purpose  to  close  to  us  the  open 
door  of  equal  opportunity  in  the  mandatory  as  well  as 
in  other  countries  under  their  influence,  and  to  hasten 
the  day  when  we  may  be  dependent  on  them  for  oil. 
Neither  in  recent  history,  nor  in  the  present  outlook, 
is  there  any  foundation  warranting  the  United  States 
in  leaving  her  future  as  to  oil  not  only  to  foreign  sup- 
plies, as  she  surely  must,  except  as  she  may  perhaps 
be  saved  by  oil  shale,  but  also  to  oil  mined,  prepared, 
transported,  and  marketed  by  companies  in  the  control 
of  a  nation  not  only  competitive  but  commercially  an- 
tagonistic. 

Oil  is  essential  to  our  work,  to  our  daily  living,  and 
to  our  protection.  In  the  day  of  our  disadvantage  and 
dependence  can  we  expect  fairer  treatment  than  we  are 
receiving  now? 


V 


Petroleum  in  Bolivia* 

By  Arthur  H.  Redfield 

Two  districts  of  interest  as  possible  producers  of 
petroleum  are  recognizable  in  Bolivia:  The  Chaco  or 
Yacuiba  district,  in  the  southeast  of  the  countiy, 
comprises  a  strip  300  miles  long  and  50  miles  wide 
along  the  eastern  foothills  of  the  Andes,  between 
latitudes  22  deg.  S.  and  17  deg.  45  min.  S.  or  between 
the  towns  of  Yacuiba,  on  the  Argentine  frontier,  and 
Santa  Cruz  de  la  Sierra.     It  includes  portions  of  the 
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departments  of  Tarija,  Chuquisaca,  and  Santa  Cruz. 
This  is  the  district  of  greater  promise.  The  other, 
of  less  interest,  known  as  the  Pacajes  district,  lies 
in  the  northwestern  part  of  Bolivia,  in  the  Department 
of  La  Paz,  comprising  chiefly  a  limited  area  (so  far 
as  reported)  around  Chulluncayani,  in  the  southwest  of 
that  department,  sixteen  miles  from  the  Arica-La  Paz 
railroad. 

The  occurrence  of  oil  both  in  the  Chaco  and  the 
Pacajes  districts  of  Bolivia  is  connected  with  the  same 
petroliferous  formation  which  supplies  the  oil  indica- 
tions of  the  Salta-Jujuy  district  of  Argentina.  This 
formation  has  been  in  recent  years  assigned  to  the 
Cretaceous,  with  its  latest  member  extending  perhaps 
into  the  Early  Tertiary.  The  lack  of  fossils  makes 
its  correlation  uncertain;  earlier  geologists  have 
ascribed  it  to  a  variety  of  periods,  from  the  Silurian  to 
the  Tertiary. 

The  petroliferous  formation  is  folded  along  a  north- 
south  line,  parallel  with  the  Cordillera,  into  anticlines 
and  synclines.  Recognized  anticlines  are  observed  at 
the  Quebrada  de  Peima,  at  the  Quebrada  de  Cuarazuti, 
and  at  the  Quebrada  de  Machareti. 

Seeps  of  oil,  often  of  high  grade,  are  the  outstanding 
evidence  of  the  petroliferous  character  of  southeast- 
ern Bolivia.  Such  seepages  are  found  at  the  Loma  de 
Ipaguazu,  the  Quebrada  de  Peima,  Quebrada  de 
Cuarazuti,  Quebrada  de  Machareti,  Quebrada  de  Itacua, 
and  at  numerous  other  points  between  Yacuiba  and 
Santa  Cruz.  Oil  seeps  occur  also  at  Chulluncayani,  in 
the  Pacajes  district. 

The  Chaco  oil  fields  have  been  known  since  1868,  and 
several  observers  visited  the  region  prior  to  the  World 
War.  In  1913  a  British  engineer  surveyed  the  region 
from  Machareti  to  Buenavista  for  an  English  company. 
A  well  drilled  by  the  company  near  Cuevo  found  oil  at 
a  shallow  depth.  The  work  stopped  suddenly  in  1914. 
In  1915  an  American  engineer  prospected  the  Yacuiba 
district,  and  reported  unfavorably  on  it  in  view  of  the 
difficulties  of  development  and  transportation. 

The  Sindicato  Petrolifero  del  Oriente  Boliviano  was 
formed  in  1916  by  a  group  of  German  and  Chilean 
nitrate  producers  who  desired  to  solve  the  fuel  problem 
for  the  nitrate  refineries.  The  field  was  prospected;  a 
railroad  to  Potose  was  planned;  and  even  a  pipe  line 
over  the  Cordillera  to  Antofagasta  and  Iquique  was 
considered.  No  active  development  took  place,  however. 
In  the  Pacajes  district,  the  company  Montes  y  Zupan 
was  reported  in  1915  to  be  drilling  on  the  Copacabana 
claim.  No  reports  of  the  outcome  of  its  venture  have 
been  made  public. 

There  are  no  exclusive  or  monopolistic  concessions 
in  Bolivia  covering  large  tracts  of  land.  Prospecting 
on  public  land  is  free,  the  prospector  being  required 
merely  to  notify  the  authorities.  Claims  .  (called  "con- 
cessions"), to  the  extent  of  thirty  areas  of  100  hectares 
each,  may  be  taken  out  by  any  individual,  citizen  or 
alien,  by  complying  with  the  necessary  formalities.  A 
large  number  of  such  claims  have  been  taken  out  by 
individuals  who  are  holding  them  for  speculative  pur- 
poses. 

The  mining  laws  make  no  distinction  between  the 
rights  of  citizens  and  of  aliens  to  prospect  or  to  acquire 
land  for  mining  and  development.  A  measure  passed 
early  in  1920  taxes  the  net  earnings  of  mining  com- 
panies. The  purpose  of  this  bill  appears  to  be  purely 
fiscal,  to  make  up  for  the  shortage  of  revenue. 
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Book  Reviews 


Le  Platine  et  les  Gites  Platiniferes  de 
rOural  et  du  Monde.  By  Louis 
Dupare,  professor  at  the  University 
of  Geneva,  and  Marguerite  N. 
Tikonowitch.  Quarto,  pp.  600,  99 
plans,  90  stereotype  plates,  11 
plates  in  black  and  colors,  atlas 
containing  5  geological  colored 
maps,  and  8  plates.  Price,  150  fr. 
Geneva;  S.  A.  des  Editions  Sonor, 
46  Rue  du  Stand. 

This  is  a  monumental  work  on  a  sub- 
ject but  little  studied  heretofore,  and 
is,  therefore,  classic.  The  subject  of 
platinum  is  treated  for  the  world  in 
general,  but  the  actual  research  has 
been  done  mainly  in  the  world's  greatest 
platinum  field — that  of  the  Ourals,  in 
Russia.  The  monograph  treats  of  the 
geology,  mining  and  treatment  methods, 
refining,  industrial  uses,  and  production 
statistics  of  this  metal.  After  a  prelim- 
inary geologic  sketch  of  the  Oural 
Mountains,  five  chapters  are  devoted  to 
the  description  and  petrography  of  the 
basic  igneous  intrusions  which  form  the 
"mother  rock"  of  platinum.  The 
principal  "mother  rock"  is  dunite,  an 
olivine  rock  containing  chromite.  This 
rock  occurs  generally  in  rudely  elliptical 
outcrops,  outside  of  which  is  a  ring  of 
pyroxenite,  and  still  outside  a  ring  of 
gabbro,  all  rough  and  interrupted. 
Platinum  occurs  to  a  less  extent  in  the 
pyroxenites;  only  rarely  in  the  gabbros. 

The  origin  of  the  dunites  and  the  con- 
centration of  platinum  by  magnetic 
differentiation  is  demonstrated.  Dike 
rocks  of  many  varieties,  belonging  to 
the  same  general  type  of  magma,  cut 
the  major  phases.  A  chapter  is  next 
given  to  the  metamorphic  schists  into 
which  the  basic  eruptions  are  intrusive; 
another  treats  in  detail  of  the  occur- 
rence of  platinum  in  the  "mother  rock." 
Chapter  IX  treats  of  the  analyses  of 
platinum  and  the  other  rare  metals  with 
which,  in  the  Ourals,  it  is  alloyed. 

Chapter  X  treats  of  "placer"  plat- 
inum, and  Chapter  XI  of  the  different 
methods  of  working  platinum  from 
jrravci.H,  from  the  cradle  to  the  dredge. 
ChapU-r  XII  dcHcribes  in  detail  the  dif- 
ferent platinum-mining  diHtricts  of  the 
OuralH  in  the  dunite.s,  and  Chapter  XIII 
the  correwponding  diHtricts  in  the  pyrox- 
enites. In  Chapter  XIV  thirty  pages 
are  given  to  sketching  the  occurrence 
of  the  platinum  of  the  world  oulHidc  of 
the  OuralK.  In  a  number  of  places,  in 
variouK  parts  of  the  world,  the  "mother 
ro<'k"  is  shown  to  he  dunite,  and  in 
some  rnsfs,  as  in  thi-  Ournls,  the  dunite 
outcrop  is  surrounded  by  rims  of  loss 
basic  intrusions.  f;hapter  XV  treats  of 
the  metallurgy  and  refining  of  plat- 
inum, ChapU-r  XVI  of  its  uiics,  uml 
f:hapt.T  XVII  of  the  world  stntiitticH  of 
its   production. 

Plssentinlly,  of  course,  this  nionogriiph 
is  on  Russian  platinum.  The  inclusivc- 
ness  of  treatment  in  unusual,  involving 
everything  from   drill    tools   nnd   close- 


connected  dredge  buckets  to  general 
geology,  so  that  the  editorial  blue-pencil 
would  doubtless  have  given  a  more  com- 
pact and  as  valuable  a  treatment  con- 
taining whatever  the  writers  have  to 
offer  that  is  new.  Nevertheless,  this  is 
a  most  important  contribution  to  the 
knowledge  of  platinum  and  its  allied 
metals,  particularly  concerning  their 
origin.  J.  E.  S. 

Preliminary    Report   on   the    Sand   and 
Gravel  Deposits  of  Georgia.    By  L. 

P.  Teas.  Geological  Survey  of 
Georgia,  Bulletin  No.  37.  Cloth; 
7  X  10;  pp.  392;  20  plates,  13  fig- 
ures, 1  map.  Atlanta,  1921. 
Sand  and  gravel  are  commodities  of 
such  common  occurrence,  and  are  so 
familiar,  that  few  authors  have  thought 
it  worth  while  to  devote  any  attention 
to  their  properties  or  problems.  Con- 
sequently, the  literature  on  the  subject 
is  neither  voluminous  nor  comprehen- 
sive. The  Georgia  bulletin  is  welcome, 
therefore,  in  that  it  supplies  a  real  need, 
both  in  general  and  special  information 
on  a  subject  of  wide  interest.  The  first 
forty-four  pages  describe  the  origin, 
classification,  physical  properties,  and 
methods  of  determination  of  physical 
properties  of  sand  and  gravel.  Pages 
forty-four  to  ninety-five  outline  the 
various  uses,  such  as  for  building,  glass 
manufacture,  foundry,  sand-lime  brick, 
roads,  ballast,  filter,  engine,  abrasive 
and  other.  The  two  following  sections 
are  devoted  to  methods  of  excavation, 
transportation,  and  preparation  for 
market,  and  methods  of  prospecting 
and  testing  sand  and  gravel  applicable 
to  the  three  main  types  of  deposits, 
stream,  bank,  and  sandstone.  Produc- 
tion figures,  prices,  and  a  list  of  pro- 
ducers of  Georgia  sand  and  gravel  are 
supplied.  A  large  part  of  the  volume, 
comprising  221  pages,  is  devoted  to  a 
discussion  of  the  three  principal  areas, 
the  Coastal  Plain,  the  Crystalline  area, 
and  the  Paleozoic  area,  giving  their  ex- 
tent, physiography,  geology,  and  a  de- 
tailed description  of  deposits  by  coun- 
ties. The  addition  of  an  excellent 
bibliography  on  sand  and  gravel  liter- 
ature is  noteworthy.  The  bulletin  con- 
cludes with  four  appendices  on  special 
types  of  Georgia  sands.  0.  B. 

Zinc    (1913-1919).     Part  of  "The   Min- 
eral Industry  of  the  British  Empire 
and    Foreign    Countries."      Paper; 
pp.    112.      Published    by    His    Maj- 
esty's    Stationery    Office,    London. 
Price,  38.  6d.,  net. 
A    paper    similar    to    the    ones    pub- 
lished  by   the  TJ.   S.   (Jcological   Survey 
on     domestic     mineral     resources,     with 
particular   reference  to   the   position   of 
the  llritish   Empire  in  the  world's  zinc 
industry.     A   mass  of  statistical   infor- 
mation  is  presented,  covering   the  pro- 
duction anri  trade  in  zinc,  supplemented 
by     clescriiitive     accounts     of     develop- 
ments in  import.iint  zinc-proilucing  and 
zinc-consuming     countries.      An     excel- 
lent    bibliography     is     appended.     The 
papi'r  should   i)rove  interesting  to  per 
sons   wishing   u  compact   exposition   of 
the   liritinh   Empire's  zinc  trade. 


Recent  Patents 


Allen  Cone— No.  1,374,625.  Charles 
Allen,  El  Paso,  Tex.  A  baffle  for  de- 
flecting the  feed  into  an  Allen  cone  so 
that  conditions  therein  will  be  quieter 
and  more  favorable  for  proper  settle- 
ment and   efficient  classification. 

Automatic  Sand  Trap— No.  1,374,626. 
Charles  Allen,  El  Paso,  Tex.  A  tank 
supported  over  a  cone  classifier,  so 
arranged  that  when  a  sufficient  amount 
of  sand  collects,  a  spring  will  be  re- 
leased, thereby  opening  a  valve  through 
which  the  sand  discharges  into  the 
cone  beneath. 

Ball  Mill— No.  1,370,700.  B.  A.  Mitch- 
ell and  F.  G.  Janney,  Garfield,  Utah. 
A  ball  mill  with  a  new  design  of  liners 
and  grate  discharge. 

Chloridizing  Roasting— No.  1,375,002. 
Julius  H.  Hirt,  El  Paso,  Tex.,  assignor 
to  Alvarado  Mining  &  Milling  Co.,  New 
York.  A  method  of  heating  ore  for 
chloridizing,  and  introducing  the  chlo- 
ridizing agent  in  gaseous  or  vapor 
form. 

Combined  Flotation  Machine  and 
Classifier- No.  1,375,211.  David  Cole, 
Morenci,  Ariz.,  assignor  to  Minerals 
Separation  North  American  Corpora- 
tion, New  York.  A  frothing  classifier 
used  in  combination  with  a  ball  mill, 
by  means  of  which  minerals  capable  of 
being  floated  are  removed  and  the  over- 
size is  returned  to  the  mill  for  re- 
grinding. 

Concentrator- No.  1,  370,601.  R.  Luck- 
enbach,  Philadelphia,  Pa.,  assignor  to 
Luckenbach  Processes,  Inc.,  San  Fran- 
cisco, Cal.  A  method  of  gravity  separa- 
tion of  the  heavy  particles  in  an  ore, 
followed  by  recovery  of  the  valuable 
minerals  in  the  resultant  tailings  by 
forcing  them  through  a  porous  medium 
to  which  the  minerals  will  adhere. 

Electrode— No.  1,373,273.  Urlyn  C. 
Tainton,  Martinez,  Cal.  A  permeable 
electrode  for  electrolytic  precipitation 
of  metals,  which  comprises  a  paper  sheet 
in  which  is  incorporated  a  powdered 
conducting  material. 

DifTerential  I'lotation— No.  1,375,087. 
Charles  Faul,  St.  Kilda,  and  Henry 
Lavers,  Surrey  Hills,  Victoria,  Australia, 
assignors  to  Mini  lals  Separation  North 
American  Cori)or.ili<in,  New  York.  The 
use  of  a  copi)ir  compdund  ai\(l  a  bi- 
chromate of  an  alliali  metal  to  effect 
differential  flotntioii  of  mixed  sulphides. 

Killled  TronuncI  -No.  1,37.1,172.  Wil- 
liam W.  Kicli.iiil:  on,  London,  England. 
An  apparnlus  cdiisisi  ing  of  iil  least 
one  trommel  willi  rJMIr  plates  arranged 
longiluilinally  nn  I  In-  interior  surface, 
designed  for  <liissifying  and  concentrat- 
ing ores  nnd  also  .•i|)idicnlile  In  dredging 
opi'rations. 

TuIk-MIII    l.in.r     N.i.    1,371,929.  M. 

|{.     ()'Shauglin<"<^y.     Cobalt,     Onl.  A 

methoil  of  designing  and   securing  sec- 
tional linem  within  a  tube  mill. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND   REPORTS 


Vegetation  May  Indicate  Geology 

Soils  Not  Always  Safe  Guides  to  Parent 
Rocks — Much  Research  Needed 

Speaking  before  a  recent  meeting  of 
the  Geological  Society  of  Washington 
Edgar  T.  Wherry  discussed  the  varia- 
tions in  soils  derived  from  similar  rocks 
and  the  fundamental  soil  characters  im- 
portant to  plant  growth.  He  summa- 
rized present  knowledge  and  showed 
that  many  soil  factors  control  surficial 
vegetation,  and  that  much  work  is  yet 
to  be  done  before  vegetation  may  be 
accepted  as  a  sure  guide  to  the  minera- 
logic  character  of  the  underlying  rocks. 
The  title  of  the  paper  was  "Our  Present 
Knowledge  of  the  Relation  Between 
Vegetation  and  Geology."  Mr.  Wherry's 
remarks  are  summarized  in  the  fol- 
lowing: 

The  observation  that  there  is  some 
relation  between  the  vegetation  and  the 
underlying  soil  or  rock  formation  was 
made  at  least  as  early  as  300  B.C.,  by 
Theophrastus.  During  the  Middle  Ages 
and  the  early  part  of  modern  times  the 
subject  was  looked  at  in  the  same  light 
as  the  divining  rod,  namely  as  an  easy 
means  of  penetrating  the  mysteries  of 
the  earth's  interior,  and  of  finding 
hidden  ore  deposits.  Hence  there  arose 
beliefs  concerning  the  existence  of 
silver  plants,  lead  plants,  zinc  plants, 
and  so  on,  the  data  on  which  wei-e  sum- 
marized in  1875  by  the  late  Rossiter  W. 
Raymond  in  the  Transactions  of  the 
American  Institute  of  Mining  Engi- 
neers. 

~For  many  years  ecologists  have  been 
collecting  data  concerning  the  kinds  of 
rock  preferred  by  individual  species  of 
plants,  and  have  named  certain  species 
calcicolous  and  others  silieolous  on  the 
basis  of  the  results  obtained.  As  the 
study  of  such  relations  progressed,  how- 
ever, numerous  exceptions  to  the  rules 
came  to  light,  plants  which  were  lim- 
ited to  limestone  in  one  region  being 
found  to  be  indifferent  or  even  limited 
to  siliceous  rocks  elsewhere.  Because 
of  these  exceptions,  as  well  as  from 
various  theoretical  conclusions  (not  al- 
ways based  on  sound  knowledge  of 
chemistry  and  other  sciences)  there  has 
come  into  vogue  an  opinion  that  the 
physical  properties,  specially  the  mois- 
ture content,  of  soils  or  rocks  are  the 
chief  factors  in  determining  where 
given  plants  will  grow.  Such  physical 
factors  unquestionably  have  consider- 
able importance,  but  chemical  factors 
have  far  too  great  significance  to  be 
overlooked.  It  is  difficult  to  determine 
in  any  given  case  how  much  of  the  vari- 
ous chemical  constituents  of  a  rock  or 
a  soil  are  available  to  plants.  Fortu- 
nately, however,  we  now  have  ready 
means  for  determining  soil  acidity  and 
alkalinity,  and  as  these  have  a  marked 


influence  on  the  availability  of  plant 
foods,  such  as  calcium,  nitrogen,  and 
phosphorus,  their  study  is  of  great  im- 
portance in  this  connection. 

The  simplest  method  of  determining 
the  acidity  or  alkalinity  of  a  soil  is  by 
some  indicator,  as  litmus,  but  synthetic 
dyes  developed  in  recent  years  indicate 
by  their  color  changes  different  degrees 
of  acidity  and  alkalinity.  Many  hun- 
dred soils  and  rocks  have  been  tested 
in  this  way,  with  reference  to  the  vege- 
tation growing  upon  them.  It  has  been 
found  that  many  native  plants  are  de- 
cidedly sensitive  to  the  reaction  of  the 
soil.  In  particular  most  of  the  mem- 
bers of  the  Heath  family  prefer  highly 
acid  soils,  while  a  number  of  rock  ferns 
and  some  members  of  the  Saxifrage 
family,  especially  the  "grass  of  Parnas- 
sus," are  quite  intolerant  of  such  soils 
and  grow  only  where  the  reaction  is 
neutral  or  alkaline. 

As  to  rocks,  the  following  obsei-va- 
tions  have  been  made:  limestone  and 
other  rocks  containing  calcium  car- 
bonate tend  to  yield  alkaline  or  neutral 
soils.  They  are  attacked  by  any  acids 
which  may  form  in  the  soil  through  the 
decomposition  of  organic  matter,  and 
neutralize  these  acids  wherever  the  cir- 
culation of  soil  water  permits.  Only 
where  a  thick  layer  of  humus  matter  or 
rain-leached  clay  accumulates  over 
limestone  ledges  can  acid  soils  develop. 
The  more  basic  igneous  rocks  are  also 
attacked  by  organic  acids  when  these 
become  strong  enough,  and  may  neu- 
tralize them  at  least  in  some  degree,  so 
that  the  resulting  soils  are  low  in 
acidity.  The  more  siliceous  rocks  seem 
to  be  attacked  so  slowly  by  soil  acids 
that  little  neutralization  occurs  and  acid 
soils  most  frequently  develop  over  them. 
It  has  also  been  noted  that  in  some 
soils  no  acids  are  produced  by  decom- 
position of  the  organic  matter.  Instead 
the  latter  goes  off  as  carbon  dioxide  and 
water,  leaving  the  lime  and  potash  of 
the  original  plant  tissue  behind,  and 
thereby  i-endering  the  soil  reaction 
neutral  or  even  slightly  alkaline  with- 
out the  underlying  rock  having  any  ef- 
fect one  way  or  another. 

Because  plants,  on  the  whole,  are  af- 
fected more  by  the  soil  than  by  the 
underlying  rock,  and  as  the  soil  is  not 
necessarily  related  to  the  rock  on  which 
it  rests,  it  seems  impracticable  to  use 
vegetation  as  a  certain  indication  of  the 
calcareous  or  non-calcareous  nature  of 
a  rock  in  general.  In  regions  where 
soil  and  rock  are  more  definitely  con- 
nected, as  in  mountainous  country,  high 
latitudes,  or  in  special  situations,  as  near 
a  glacial  moraine,  a  study  of  the  vege- 
tation may  aid  the  geologist  in  pre- 
paring his  maps.  Much  more  work  is 
needed,  however,  both  on  individual 
plant    species    and    on    associations    of 


plants;  and  not  only  the  acidity  and 
alkalinity,  but  also  other  chemical  fea- 
tures preferred  by  each,  must  be  con- 
sidered. In  conclusion,  it  seems  that 
either  the  geologist  must  have  a  fairly 
detailed  knowledge  of  botany,  or  botan- 
ist and  geologist  must  work  in  conjunc- 
tion, to  render  the  botanical  method 
of  practical  value  in  geology. 

Institution  of  Mining  and  Metal- 
lurgy Awards  Two  Gold  Medals 

The  gold  medal  of  the  Institution  of 
Mining  and  Metallurgy  (London)  has 
been  awarded  this  year  to  Sir  Thomas 
Kirke  Rose  "in  recognition  of  his 
eminent  services  in  the  advancement  of 
metallurgical  science,  with  special 
reference  to  the  metallurgy  of  gold." 

At  the  same  annual  meeting  of  the 
Institution,  on  April  21,  the  "New  Con- 
solidated Goldfields  of  South  Africa, 
Ltd.,  Gold  Medal  and  Premium  of  Forty 
Guineas"  was  awarded  to  H.  Living- 
stone Sulman  for  his  paper  of  1920,  "A 
Contribution  to  the  Study  of  Flotation."' 
This  paper  won  for  Mr.  Sulman  the  In- 
stitution's gold  medal  in  1920,  and 
President  Merricks  expressed  his  desire 
to  indorse  the  words  used  on  the  pre- 
vious occasion  by  his  pi-edecessor. 

Sir  Thomas  and  Mr.  Sulman  are  the 
first  two  members  of  the  Institution  of 
Mining  and  Metallurgy  to  receive  both 
the  gold  medals  mentioned. 


British  Committee  on  Rock 
Names  Makes  Report 

The  Geological  Society  and  the  Min- 
eralogical  Society  appointed  a  joint 
committee  in  February  of  last  year, 
which  was  to  consider  standardization 
of  British  petrographic  nomenclature, 
and  make  such  recommendations  as 
seemed  adapted  to  secure  that  end. 
Prof.  W.  W.  Watts  was  appointed 
chairman,  and  the  other  members  of  the 
committee  were  J.  V.  Elsden.  J.  S. 
Flett,  J.  Teall,  H.  H.  Thomas,  G.  W. 
Tyrrell  from  the  Geological  Society; 
aiid  J.  W.  Evans,  F.  H.  Hatch.  Arthur 
Holmes,  G.  T.  Prior,  R.  H.  Rastall,  and 
W.  Campbell  Smith,  from  the  Min- 
eralogical  Society.  This  committee  has 
now  reported  its  recommendations.  No 
names  of  general  undisputed  definition 
are  discussed  and  only  British  ones  ap- 
pear. Forty-seven  terms  naming  rock 
species  or  textures  are  given  preferred 
definitions;  twenty-seven  terms  are 
classed  as  obsolete  or  unnecessary,  be- 
ing used  in  more  than  one  sense,  and 
their  further  use  is  condemned.  In  this 
list  one  notes  "diabase,"  "binary  gran- 
ite," and  "melaphyre."  A  list  of 
synonyms  indicates  the  committee's 
preference  for  nineteen  terms  which 
have  simplicity  or  priority  in  their 
ffvor.  No  new  terms  are  recommended. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


H.  F.  Bain,  director  of  the  U.  S. 
Bureau  of  Mines,  was  in  New  York  City 
on  May  26  and  27,  on  professional  busi- 
ness. 

Charles  Hayden  and  D.  C.  Jackling, 
of  the  Mesabi  Iron  Co.,  inspected  the 
company's  new  plant  at  Babbitt,  Minn., 
last  week. 

E.  F.  Burchard,  geologist,  is  visiting 
centers  of  pig  iron,  iron  ore,  and  cement 
production  in  research  for  the  U.  S. 
Geological  Survey. 

D.  B.  Dowling,  of  the  Department  of 
Mines,  Canadian  Geological  Survey, 
Ottawa,  has  received  the  degree  of  D. 
Sc.  from  McGill  University. 

L.  W.  Stephenson,  who  went  to  Mex- 
ico early  in  February  on  a  private  geo- 
logic commission,  has  resumed  his  work 
with  the  U.  S.  Geological  Survey. 

Daniel  M.  Drumheller,  Jr.,  superin- 
tendent for  the  Tidewater  Copper  Co., 
Sidney  Inlet,  B.  C,  has  gone  to  Spo- 
kane, Wash.,  for  an  indefinite  stay. 

W.  F.  Ferrier,  mining  geologist,  of 
Toronto,  Ont.,  has  gone  to  Vancouver, 
B.  C,  on  professional  work,  and  will 
spend  some  time  in  British  Columbia. 

M.  .M.  Duncan,  vice-president  and 
general  manager  of  the  Cleveland- 
Cliffs  Iron  Co.,  Ishpeming,  Mich.,  is 
spending  a  few  weeks  at  Asheville, 
N.  C. 

A.  P.  Low,  geologi.st,  is  on  his  way 
to  the  Fort  Norman  oil  fields,  in  charge 
of  a  party  employed  by  the  Mackenzie 
River  Oil,  Ltd.,  Co.  to  locate  sites  for 
three  wells. 

Edward  R.  Knowles,  consulting  engi- 
neer, is  now  as.sociated  with  Murrie  & 
Co.,  Inc.,  74  Broadway,  New  York  City, 
in  charge  of  that  company's  fuel  engi- 
neering work. 

J.  P.  McFadden,  general  manager  for 
the  Rosebery-Surprise  Mining  Co.,  has 
returned  to  the  Slocan  district  proper- 
ties, from  a  vi.sit  to  New  York  and 
other  Eastern  points. 

CharleM  W.  PotU,  of  the  Northern 
Minnesota  Ore  Co.,  has  returned  from 
Wanhington,  where  he  has  .spent  several 
months  in  the  intcrestH  of  his  company 
S'nd   of  manganese  mining  legislation. 

Carl  J.  Trauerman,  formerly  man- 
ager of  Liverpool  Silver  Mines  Co., 
Clancy,  Mont.,  has  resigned  to  accept 
a  po.Mt  with  the  oil  .Ktock  departmcril  of 
the  Lauzier-Wolcott  Co.,  Bulle,  Mont. 

J.  S.  Dillcr,  of  the  U.  S.  Geological 
Survey,  in  en  route  to  continue  hi»  stuily 
oi  the  volcanic  activity  ut  LaMMtn  F'lak, 
Cal.  He  also  will  moke  geologic  ohHcr- 
votionn  in  the  vicinity  of  Fallon  KeH- 
ervoir,  Ncv. 

C'harJi^  P.  Porin,  coHHulting  engineer, 
of  the  firm  of  Perin  &  Mnmhall,  New 
Vork  flity,  huH  returned  from  bin  recent 
trip  u.  England.  S.  .M.  .MnrNhall.  of  the 
same  firm,  nailed  from  India  for  the 
United  StntfH  about  Jun<-   1. 


Pierre  Pruvost,  of  Lille,  France,  a 
geologist  who  has  made  important  con- 
tributions to  our  knowledge  of  the  coal 
fields  of  northei-n  France,  has  been 
awarded  the  Gosselet  prize  by  the 
Geological  Society  of  Prance. 

W.  L.  Loveland  has  resigned  as 
general  manager  of  The  Mine  and 
Smelter  Supply  Co.,  Denver,  Col.  His 
successor  will  be  H.  J.  Gundlach,  who 
has  been  manager  of  the  company's 
store  in  Denver  for  the  last  year. 

Roy  M.  Wolvin,  president  of  the 
British  Empire  Steel  Corporation,  has 
sailed  for  England  in  connection  with 
the  business  of  the  corporation,  involv- 
ing the  ai-rangement  of  some  details 
with  the  English  interests  concerned. 
Charles  Butts,  of  the  U.  S.  Geological 
Survey  has  been  detailed  to  make  an 
additional  study  of  the  geology  of 
northwestern  Alabama.  E.  O.  Ulrich 
will  make  a  similar  study  in  middle 
Tennessee  and  in  Kentucky,  and  R.  D. 
Mesler   in   southern   Illinois. 

Robert  J.  Grant,  mining  engineer,  of 
Denver,  Col.,  has  been  selected  as 
superintendent  of  the  Denver  Mint  to 
succeed  Thomas  Annear.  Mr.  Grant 
began  his  mining  career  in  Colorado  in 
1888  and  has  had  mining  interests  in 
Mexico,  California,  Arizona,  British 
Columbia,  and  Australia. 

H.  G.  McClain,  general  superintend- 
ent for  Liberty  Bell  Gold  Mining  Co., 
Telluride,  Col.,  and  Webster  P.  Cary, 
recently  general  manager  for  New 
Henrietta  Mining  Co.,  Globe,  Ariz., 
announce  the  organization  of  McClain 
&  Cary,  mining  and  metallurgical  engi- 
neers, 708  Harrison  Ave.,  Leadville,  Col. 
O.  C.  Ralston,  superintendent  of  the 
U.  S.  Bureau  of  Mines  Experiment  Sta- 
tion at  Seattle,  Wash.,  has  been  named 
assistant  chief  metallurgist  of  the  Bu- 
reau, the  appointment  to  become  effec- 
tive July  1.  Mr.  Ralston  will  have  head- 
quarters at  Berkeley,  Cal.,  where  he 
also  will  have  charge  of  the  Berkeley 
station.  He  will  direct  all  the  work  of 
the  Bureau  on  non-ferrous  metals. 

J.  Cavalier,  rector  of  the  University 
of  Toulouse,  and  an  authority  on  metal- 
lurgical chemistry,  has  been  selected 
by  the  French  faculties  as  their  first 
representative  in  the  international  ex- 
change of  professors  in  engineering 
and  applied  science,  arranged  between 
seven  United  States  institutions  and 
that  country.  Prof.  A.  E.  Kennclly,  of 
Harvard  University  and  Ma.s.sachusetts 
In.stitute  of  Technology,  is  the  Ameri- 
cau   representative. 


Society  meetings 
announced 


The  Army  Ordnance  Association  pur- 
poses forming  a  local  branch  in  the 
metropolitan  district  of  Greater  New 
York  to  include  all  ordnance  officers  of 
the  Officers'  Reserve  Corps.  There  will 
be  a  meeting  for  this  purpose  at  Engi- 
neering Societies'  Building  on  June  15, 
at  8  p.m.  Guy  E.  Tripp  will  preside. 
All  who  served  as  officers  in  the  Ord- 
nance Department  and  all  others  inter- 
ested in  ordnance  as  a  factor  in  pre- 
paredness are  invited  to  attend. 


Obituary 


Aiiiiriiun  .S<Kiel>  lor  TeslinK  iMa- 
lerinlH  holdn  its  annual  meeting  at  An- 
bury Park,  N.  J.,  on  June  L'O  to  24,  in- 
clUHJve.  Me«di|uiirtrrH  will  be  in  the 
New  M..Mt<Tcy  Hotel.  The  srcretury, 
C;.  L.  Warwick,  may  lip  iiddrcHHed  iil 
i;nr,  Sprui-e  Sl..  Phibidelphia. 


Louis  Tauzin,  vice-president  of  the 
Council  General  des  Mines,  a  former 
professor  and  director  of  the  Saint- 
Etienne  School  of  Mines,  died  at 
Chantegrillet,  France,  from  overexer- 
tions attendant  on  the  celebration  of 
the  Saint-Etienne  centenary. 

Frank  D.  Baker,  mechanical  engineer, 
for  the  last  twenty  years  head  of  the 
mechanical  staff  of  the  Colorado  de- 
partment of  the  American  Smelting  & 
Refining  Co.,  at  Denver,  Col.,  died  there 
the  last  week  in  April.  Mr.  Baker, 
who  was  a  graduate  in  mechanical  engi- 
neering from  the  University  of  Illinois, 
had  spent  over  thirty  years  in  Denver, 
and  had  become  closely  associated  with 
a  number  of  mining  enterprises.  He 
was  a  member  of  the  American  Society 
of  Mechanical   Engineers. 

John  D.  Gilchrist,  mining  engineer  of 
Denver,  Col.,  died  at  Kansas  City,  on 
May  8,  of  plural  pneumonia.  Mr.  Gil- 
christ was  born  at  Hancock,  Mich.,  in 
1864,  but  had  lived  in  Denver  for  many 
years.  He  first  engaged  in  mining  for 
his  own  interests,  but  in  1901  he  be- 
came general  superintendent  for  all  the 
iron  mines  belonging  to  the  C'olorado 
Fuel  &  Iron  Co.,  and  so  continued  to 
1914  when  he  resigned  to  re-engage  in 
private  mining  operations.  The  A.  I. 
M.  E.  elected  him  to  membership  in 
1896. 

William  Fernie,  pioneer  prospector, 
mine  operator,  and  i-ailway  promoter, 
died  in  Victoria,  B.  C,  on  May  15  at  the 
age  of  eighty- four  years.  The  city  of 
Fernie,  B.  C,  was  named  after  him,  and 
he  was  the  original  discoverer  of  coal 
in  that  district.  His  first  work  as  a 
mining  man  u.is  ilonc  in  the  Hendigo 
and  I'erdue  niiiiis,  in  Australia.  Com- 
ing to  British  Culunibia  in  1860,  he 
was  attracted  to  the  Cariboo  district, 
where  he  engjircd  in  mining  for  many 
years.  In  lH7:i  hv  \va«  apixiintcd  Gold 
Commissioner  fcr  Canada,  a  position  be 
held  for  four  years.  On  resigning,  he 
joined  Colonel  C  Hiilicr  and  other  west- 
ern Can«<liiins  in  tlieir  effort  to  obtain 
a  charter  for  the  British  Columbian 
Southern  Ry.  In  this  he  and  his  con- 
freres were  so.  cessful,  and  in  1H87  Mr. 

Fernie  lociite.l   II m\  fields  of  ("row's 

Nent  Pn»H.  With  the  .ipenirig  of  these 
(lelds  there  grew  up  in  Ibiit  locality  the 
MOW  (lourlshiiir  c.iniinunity  of  Fernie, 
HO  named  in  honnr  of  the  man  primarily 
reHponnlble  f<pr  it.s  cxiHtence. 
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Leading  Events 


Wisconsin  Zinc-Lead  District 

Quiet  but  Not  Despondent 

Mineral   Point  Zinc  Co.   Not  To   Leave 

District,  as  Reported — National  Zinc 

Separating  Co.  Will  Increase  .Acid 

Plant's   Capacity 

Platteville,  Wis.,  .May  28— No  de- 
spondent gloom  pervades  the  Wiscon- 
sin zinc  district  but,  rather,  as  much 
optimism  perhaps  as  in  any  sister  min- 
ing field  which  is  feeling  the  pinch  of 
reaction,  all  reports  to  the  contrary 
notwithstanding.  It  is  not  a  fact,  for 
instance,  that  the  Mineral  Point  Zinc 
Co.  has  discharged  all  its  engineering 
staff  and  is  dismantling  its  mining 
plants  and  shipping  its  mining  ma- 
chineiy  to  New  Mexico.  Though  no 
official  information  is  available  as  to 
the  company's  future  plans,  the  only 
A'isible  grounds  for  the  current  rumor 
that  it  contemplates  lea\ing  this  dis- 
trict is  the  pulling  of  some  of  its  mine 
pumps  and  the  fact  that  a  single  air 
compressor  was  shipped  from  the  Coker 
mine  to  New  Mexico.  Pulling  of  pumps 
is  the  common  practice  in  this  district 
when  a  mine  is  shut  down,  as  the  water 
problem  is  not  difficult,  and  the  mines 
are  quickly  unwatered  when  operations 
are  resumed.  This  company  is  still 
operating  the  Penna  Benton  mine,  at 
Benton,  and  is  running  the  oxide  plant 
at  Mineral  Point.  Its  other  mines  and 
also  the  roaster  and  acid  plant  are 
down,  owing  to  the  large  excess 
amount  of  ore  in  storage  and  the  gen- 
eral industrial  depression. 

Other  mines  still  operating  in  the 
district  are  the  Nightingale,  Connect- 
ing Link,  and  two  Vinegar  Hill  com- 
pany's properties,  the  Yewdall  and  the 
North  Unity.  The  National  Zinc  Sepa- 
i-ating  Co.  has  continued  to  operate  its 
separating  and  acid  plants  at  Cuba 
City;  these  will  be  shut  down  in  June 
for  a  month,  but  only  for  general  re- 
pairs and  to  increase  the  acid  plant 
capacity  by  25  per  cent. 

The  Federal  Bureau  of  Mines  staff 
has  been  conducting  experimental  work 
in  zinc-slime  separating  for  the  last 
six  months  at  the  Platteville  substation, 
••nd  results  obtained  indicate  table  in- 
stallations at  the  individual  concentrat> 
ing  mills,  and  central  plants  to  treat 
this  enriched  table  product  by  flotation. 

A  new  i-ay  of  hope  for  zinc  is  the 
fact  that  some  cities  are  now  adopting 
ordinances  forbidding  the  further  use 
of  wooden  shingles  on  all  city  build- 
ii;gs,  to  reduce  fire  hazard.  Sheet  zinc 
roofing    and    the    kind    of    sheet    zinc 


WEEKLY  RESUME 
In  the  Lake  Superior  iron-ore  dis- 
trict, operations  have  been  curtailed 
by  the  Cleveland-Cliffs  Iron  Co.  The 
Otivei-  Iron  Mining  Co.  has  abolished 
the  tivelve-hour  shift  and  has  made 
other  readjustments  along  this  line. 
On  the  Gogebic  Range,  the  Colby 
and  Ironton  mines  shut  down  on 
May  2S,  500  men  being  laid  off.  C.  A. 
Remington  has  been  granted  a  new 
trial  of  his  suit  against  John  A.  Sav- 
age d  Co.  In  the  ^inc-lead  district 
of  Wisconsin  conditions  are  quiet, 
but  no  more  so  than  might  be  ex- 
pected at  present.  The  National 
Zinc  Separating  Co.  is  to  increase  its 
acid-manufacturing  capacity  by  io 
per  cent.  In  Utah,  the  Utah  Con- 
solidated Mining  Co.  has  decided  that 
it  icill  appeal  in  the  case  involving 
apex  rights  at  Bingham  Canyon  won 
by  the  Utah  Apex  company.  At 
Tonopah,  Nev.,  strike  conditio^is  are 
but  little  changed.  In  the  Coeur 
d'.ilenes,  the  Mudd-Wiseman  inter- 
ests have  added  the  Great  Eastern  to 
the  holdings  jinder  their  control. 
The  Hecla  and  the  Bunker  Hill  d- 
Sullivan  companies  are  reported  to 
have  decided  upon  the  joint  purchase 
of  the  Star  mine.  Alaska  Gastineau 
has  shut  down.  Verne  M.  Bovie  has 
resigned  as  superintendent  of  the 
New  York  Assay  Office. 

At  Washington,  the  House  Com- 
mittee on  Mines  and  Mining  has  re- 
ported favorably  on  the  proposal  to 
change  the  assessment  teork  year  to 
a  fiscal  basis.  The  report  of  the  In- 
galls  cammittee  on  changes  needed 
in  the  mining  law  has  been  received 
by  the  Director  of  the  U.  S.  Bureau 
of  Mines.  Will  H.  Coghill  will  u)ider- 
take  a  study  of  the  sine  problems  in 
the  .foplin-Miami  district. 


shingles  just  recently  put  on  the  mar- 
ket by  the  Illinois  Zinc  Co.  are  going  to 
win  favor  and  preference  for  economy, 
strength,  weight,  adaptability,  and  dui-a- 
b;iity.  The  Methodist  church  in  Platte- 
ville is  now  being  roofed  with  zinc. 

Utah  Consolidated  To  Appeal 
From  Recent  Apex  Decision 

The  Utah  Consolidated  Mining  Co., 
of  Bingham  Canyon,  Utah,  has  an- 
nounced that  it  will  appeal  to  the  Cir- 
cuit Court  of  Appeals  against  the  ver- 
dict of  the  United  States  District  Court 
at  Salt  Lake  City  awarding  damages  to 
the  Utah  Apex  Mining  Co.  for  ore  taken 
from  beneath  the  surface  of  the  latter 
by  the  Utah  Consolidated,  claiming  the 
ores  by  apex  rights. 


Cleveland-Cliffs  Iron  Co. 
Reduces  Operations 

.i.OOO.Ono  Tons  of  Ore  in  Stock  at  .Mines 

and  1921  Orders  Scarce — Aid  for 

Those  Out  of  Work 

The  Cleveland-Cliffs  Iron  Co.  made  a 
considerable  reduction  in  its  operations 
on  June  1.  The  Angeline  and  Lake 
n:ines,  at  Ishpeming.  Mich.,  and  the 
Meadow,  on  the  Mesabi  Range,  were 
abandoned,  and  mining  operations  will 
not  be  again  conducted  at  these  proper- 
ties. The  ore  reserves  are  practically 
exhausted  at  these  three  mines,  and  it 
will  not  pay  to  operate  them  again. 
The  Cliffs  Shaft  mine,  at  Ishpeming; 
the  Spies,  at  Iron  River,  and  the  Wade- 
Helmar  and  Crosby,  on  the  Mesabi 
Range,  were  closed  down.  The  Holmes 
and  the  Moiris-Lloyd,  at  Ishpeming; 
the  Maas,  at  Negaunee;  the  Francis, 
Gw^nn,  Stephenson  and  Princeton,  in 
the  Gwinn  distinct,  are  now  being  oper- 
ated three  days  a  week,  as  compared 
with  the  former  practice  of  five  days 
each  week.  The  cui-tailment  means  a 
cut  in  production  of  130,000  tons  per 
month  for  this  company. 

In  addition  to  the  reduction  in  the 
mining  department,  the  Pioneer  fur- 
nace, at  Marquette,  was  closed.  All 
timber  operations  by  the  company  were 
discontinued  several  weeks  ago.  The 
company  has  over  5,000,000  tons  of  ore 
in  stock  at  its  mines,  and  is  experi- 
encing difficulty  in  booking  orders  for 
1921  delivery.  Only  three  of  the  com- 
pany's fleet  of  boats  are  engaged  in  the 
ore  trade. 

W.  G.  Mather,  president  of  the  com- 
pany, stated  in  an  interview  at  Ishpem- 
ing that  everything  possible  would  be 
done  to  aid  the  men  out  of  employment. 
Those  living  in  company  houses  and 
out  of  work  would  not  be  asked  to  pay 
rent,  and  those  working  but  half-time 
would  be  charged  but  one-half  the 
regular  price.  Medical  attention  will 
be  given  free  to  those  out  of  work,  and 
the  same  applies  to  members  of  their 
families.  There  are  but  two  operating 
mines  in  Ishpeming  today;  the  Holmes 
and  Section  16,  the  latter  being  owTied 
by  the  Oliver  Iron  Mining  Co. 


y.  M.  Bovie  Quits  Assay  Office 
In  New  York 

Isaac  H.  Smith  has  been  nominated 
by  President  Harding  to  be  superin- 
tendent of  the  U.  S.  Assay  Office  in  New- 
York,  to  succeed  Verne  M.  Bovie.  Mr. 
Bovie  has  accepted  the  presidency  of  a 
company  operating  a  group  of  stores. 
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Northern  Light  Co.  Organizes 
To  Build  Ontario  Railroad 

Proposes    To    Construct    100    Miles    of 
Narrow-Gage  To  Outlying  Camps 

The  proposed  construction  of  a 
narrow-gage  railway  to  the  outlying 
mining  districts  of  northern  Ontario 
appears  in  a  fair  way  of  being  realized 
soon.  The  Northern  Light  Railway  Co., 
Ltd.,  has  been  organized,  with  Frank  L. 
Culver,  president  of  the  Beaver  and 
Kirkland  Lake  mines,  as  president,  and 
several  experienced  business  men  as 
directors.  It  is  proposed  to  build 
approximately  100  miles  of  railway, 
using  36-in.  gage  56-lb.  rails  and  8-ton 
oil-burning  locomotives.  The  company 
has  been  authorized  to  make  a  bond 
issue  of  $15,000  per  mile,  and  the 
Ontario  government  is  asked  to  supple- 
ment this  amount  by  the  purchase  of 
bonds  not  yet  authorized  to  the  amount 
of  $3,500  "per  mile.  The  provisional 
program  is  to  build  about  75  miles  this 
year,  connecting  the  West  Shining  Tree, 
Matachewan  and  Gowganda  camps  on 
the  west  with  Swastika  on  the  Timis- 
kaming  &  Northern  Ontario  Ry.,  and 
then  looping  round  to  the  east  to  Kirk- 
land Lake,  Larder  Lake  and  Skead,  re- 
turning to  the  T.  &  N.  O.  at  Boston 
Creek. 

Remington  Granted  New  Trial 
in  John  A.  Savage  &  Co.  Suit 

C.  A.  Remington's  appeal  to  the 
Minnesota  Supreme  Court  for  a  new 
trial  in  his  suit  against  John  A.  Savage 
&  Co.  for  $47,083  has  been  granted. 
The  litigation,  which  is  of  two  years' 
standing,  grew  out  of  the  sale  of  a 
stockpile  of  iron  ore  by  the  plaintiff  to 
the  defendant.  The  plaintiff  alleges 
that  he  entered  into  a  contract  with  the 
defendant  for  the  sale  of  50,000  tons  of 
48-per  cent  iron  ore  at  a  price  of 
$2,825  per  ton  and  has  received  only 
half  of  the  sale  price.  In  the  counter 
claim  of  the  defendant  it  is  stated  that 
the  iron  content  of  the  ore  was  con- 
siderably lower  than  represented  and 
that  the  silica  content  was  higher,  so 
that  the  value  of  the  ore  was  materially 
lowered. 

In  June,  1919,  the  defendant  in  a 
counter  suit  for  $18,000  was  awarded 
$2,.'{74  for  damages,  but  the  appeal  that 
has  been  granted  will  reopen  the  case 
for  another  trial. 

Hecia  and  Hunker  Hill  keiiorted 
To  Have  Houghl  Star  Mine 
It  huH  been  announced  from  Mil- 
waukee that  the  directors  of  the  Hecla 
Mining  f'ti.,  of  Wallace,  Idaho,  have 
dfci.j.cl  I.,  join  with  the  Hunker  Hill 
*  Sulliviin  Mining  &  f^oncentralion  Co. 
in  the  pun-hase  of  the  .Star  mine.  The 
price  paid  for  the  properly  has  not  been 
divulged.  The  action  of  the  direclors 
in  ncquirinK  this  interest  marks  n  de- 
parture from  the  course  they  have 
hithert.o  pursued  in  confining  their 
attention  to  the  lleoln  mine. 


Oliver  Iron  Mining  Co.  Abolishes 
Twelve-Hour  Shift 

The  U.  S.  Steel  Corporation  has 
issued  orders  abolishing  the  twelve- 
hour  shift  which  affect  the  employees 
of  the  Oliver  Iron  Mining  Co.  in  the 
Lake  Superior  district.  All  working 
shifts  of  twelve  hours  a  day  have  been 
discontinued.  Wherever  it  is  feasible 
in  certain  departments,  relative  to  office 
work,  the  working  day  constitutes  eight 
hours.  Locomotive  firemen  and  station- 
ary engineers  and  firemen  have  been 
placed  on  a  basis  of  eight  houi-s  per 
day.  The  steam-shovel  engineers  and 
all  pit  men  are  still  on  the  ten-hour 
basis.  This  order  is  in  line  and  follows 
the  suggestion  made  at  the  last  annual 
meeting  by  Elbert  H.  Gary,  chairman 
of  the  board  of  the  U.  S.  Steel  Corpora- 


Compensation  Awarded  for  Death 
Caused  by  Insane  Employee 

A  recent  decision  of  the  Utah  State 
Industrial  Commission,  awarding  com- 
pensation for  injury  by  a  fellow  em- 
ployee, later  adjudged  insane,  is  of 
interest.  The  case  in  point  is  that  of 
Frank  Como,  who  on  June  11,  1917,  was 
killed  in  one  of  the  shafts  of  the  Spring 
Canon  Coal  Co.  at  Storrs,  in  Carbon 
County,  by  a  blow  on  the  head  delivered 
by  John  Avostino,  who  was  later  com- 
mitted to  the  state  mental  hospital  as 
insane.  A  dissenting  opinion  on  the 
part  of  one  of  the  commission  holds 
that  only  if  Como  had  been  killed  by 
Avostino  because  of  his  employment 
could  compensation  be  allowed  under 
the  law,  and  that  there  was  no  evi- 
dence that  the  decedent  had  been  killed 
because  of  his  employment.  The  Spring 
Canon  Coal  Co.  is  ordered  by  the  com- 
mission to  pay  the  widow  compensation 
in  the  sum  of  $9.52  per  week  for  a 
period  not  to  exceed  312  weeks,  and 
$150  for  funeral  expenses. 


Mudd-Wiseman  Interests  Secure 

Option  on  Great  Eastern 

Control 

Will    Aid    in    Developing    Flynn    Group 
Property  in  Coeur  d'Alenes 

The  Senator  Mining  Co.,  in  the  Coeur 
d'Alene  district,  Idaho,  has  secured  an 
option  on  the  control  of  the  Great 
Eastern  Mining  Co.  on  a  basis  of  10c. 
per  share,  and  an  easement  for  the  use 
of  the  Great  Eastern  tunnel  for 
developing  the  Senator.  The  privilege 
of  using  Great  Eastern  ground  for  prac- 
tically all  mining  purposes  is  also  in- 
cluded. 

The  Coeur  d'Alene  Syndicate,  of 
which  Colonel  Seeley  W.  Mudd  and 
Phillip  Wiseman,  of  Los  Angeles,  are 
the  trustees,  and  Rush  J.  White,  of 
Wallace,  is  local  manager,  has  an 
option  on  the  control  of  the  Senator 
company,  and  these  deals  with  Great 
Eastern  will  enable  the  Syndicate  to 
proceed  with  the  development  of  the- 
former.  The  Coeur  d'Alene  Syndicate 
also  has  an  option  on  the  control  of  the 
Flynn  Group  Mining  Co.,  which  with 
the  Senator  owns  the  large  block  of 
ground  between  the  Frisco  and  Black 
Bear  on  the  west  and  the  Morning  and 
Star  on  the  east. 


Parry  H.  Stewart  has  been  named  by 
(he  F'resident  to  be  iiHsayiT  in  rhnrjfe  of 
the  U.  S.  Assay  Ofllce  at  Dciidwood, 
S.   D. 


More  Iron  Mines  Close  Down 

The  ('oll)y  and  fronton  iron  mines, 
both  of  which  are  on  the  Gogebic 
Range,  Michigan,  closed  down  com- 
pletely May  28.  Five  hundred  men  were 
laid  off.      ' 

Madagascar  Embargoes  Unfabri- 
cated  Gold 

The  French  .Minister  for  the  Colonics 
has  taken  a  stej)  long  awaited  by  Ma<la- 
gascar.  Because  of  speculation  in  th(' 
precious  metals,  notably  gold,  produced 
in  great  (juantity  by  "la  (irande  He"  (as 
the  French  call  Madagascar),  and  by 
reason  of  the  large-scale  frauds  prac- 
ticed, particularly  by  the  Hindus,  who 
are  at  liberty  to  send  the  metal  abroail 
as  "fabricated  g<dd,"  M.  Saurraut  ha.s 
signed  a  ile<Tei'  prohibiting  the  export 
of  jewelry  that  has  not  been  increased 
in  value,  through  I'xpenrled  labor,  by  at 
least  one-(|UHrtiT  of  that  of  the  nietiil. 
"This  very  uppurlune  measure  will 
certainly  end  the  intolerable  abuses 
which  are  pouring  abroail  considerable 
i|iinntilies  of  the  ini'tal  France  has  such 
pressing  present  ni^ed  of,"  says  a  reri'nl 
Issue  of  //«  Hullrliii  rfii  ('nwmrrrc  (If  In 
Sotirillr  Cdlrtlmiir. 


Old  Tombstone  Camp  More  Active 
Than  in  Recent  Years 

Tombstone,  Ariz. — The  new  Co-opera- 
tive mill,  on  the  Fisher  mill-site,  is  in 
successful  operation.  Led  by  V.  G.  Mell- 
gren,  eight  mine  owners  erected  the 
plant,  and  each  will  operate  it  while  it 
is  handling  his  own  ores.  Water  is 
secured  from  a  well  on  the  ground.  An- 
other milling  project  is  that  of  George 
Kitt  and  others,  of  Tucson,  who  will 
erect  a  concentration  and  cyaniding 
plant  for  handling  ores  and  dump  ma- 
terial from  tlic  State  of  Maine  and 
other  mines  on  which  they  have  leases. 
Il  0.  Hammond  will  be  in  charge.  The 
mill  of  the  National  Metals  Recovery 
Co.  is  handling-  sixty  tons  a  day  in  two 
shifts,  turnini',-  out  concentrates.  The 
plant  is  in  ch:irgi'  of  J.  W.  Stockham, 
who  erected  tlic  .Shattuck  mill,  in  Bis- 
bee.  A  small  mill  is  being  operated 
by  Bert  Holl-iiid  and  associates  at  the 
foot  of  Emera'd  gulch,  with  high  per- 
centage of  recovery  and  with  ore  avail- 
able for  two  veius  working.  In  addi- 
tion, a  contract  has  been  entered  into 
for  the  shipnicul  by  the  Bunker  Hill 
company  of  1,000  tons  of  manganese- 
silver  ore  to  the  Kl  Paso  smelter.  It 
i.s  remarkable  llial  in  a  time  of  general 
mining  depression  the  old  bonan/.a  sil- 
\(r  camp  of  'I'limbstone  is  showing 
(greater  prosperity  Ihan  for  years. 


K.  .1.  I,«»njj;\  c.ir  Co.  Secures 
Contract  loi  Sinking  Shaft 

The  K.  .1.  iHiieycar  ('omimny  has 
secured  a  contrjn  I  from  the  American 
Lime  &  Stoni'  <  n.  nf  Tyrone,  Pa.,  to 
sink  n  i>  by  21-fl,  :>2  deg.  inclined  shaft, 
and  dilve  four  s  l,y  '^.f-ft.  crosscuts  at 
the  hitter's  No.  :i  Hellfonte  limestone 
(|uarry.  At  the  lompletion  of  this  work, 
underground  milling  will  replace  the 
present    (iliiiiiy    wmk. 
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News  From  Washington 


By    PAUL  WOOTON 
Special  Correspondent 


Proposed  Change  of  Assessment 

Work  Year  to  Fiscal  Basis 

Reported  Favorably 

Opponents    Claim    This    Will    Interfere 
With    Agricultural    Pursuits 


I 


The  House  of  Representatives  is 
urged  by  its  Committee  of  Mines  and 
Mining,  in  a  report  submitted  May  ^i, 
to  change  the  period  for  doing  assess- 
ment work  on  unpatented  mineral 
claims  from  a  calendar  to  a  fiscal  year 
bssi=;  This  action  was  taken  after  a 
full  discussion  of  the  matter  by  the 
committee.  A  tentative  decision  had 
>een  reached  to  allow  the  matter  to  go 
over  until  the  whole  subject  of  the  revi- 
sion of  the  mining  law  could  be  taken 
up.  At  the  committee  meeting,  how- 
ever, it  was  pointed  out  that  the  gen- 
eral revision  would  give  rise  to  many 
controverted  points,  which  necessarily 
would  require  considerable  time  for 
their  discussion.  The  fact  that  the 
1920  assessment  work  period  had  been 
extended  to  July  1  made  the  time  par- 
ticularly opportune  for  putting  into  ef- 
fect promptly  the  new  arrangement. 

The  Secretary  of  the  Interior  advised 
the  committee  that  he  had  no  objection 
to   the   measure,   but   pointed   out   that 
the  tendency  would  be  to  put  off   the 
assessment  "work  until   the  spring  and 
early   summer,   when   it   would   conflict 
v.-ith   agricultural  pursuits.     In  report- 
ing the  bill,  Representative  Rhodes,  the 
chairman   of   the   Committee   on   Mines 
and   Mining,   said  that  it  is   the  usual 
and  natural  tendency  of  all  persons  to 
postpone    until    near   the    close    of   the 
period  anything  that  must  be  done  in  a 
limited  time.     This  has  resulted  in  most 
of  the  assessment  work's  being  done  in 
November  and  December,  when  climatic 
conditions  frequently  interfere  with  the 
work.     The  measure  has  the  support  of 
practically   every  member  of   Congress 
who    is    personally    familiar    with    the 
activities  surrounding  assessment  work. 
The  Legislature  of  Nevada,  a  body  par- 
ticularly familiar  with  mining  matters, 
by  a  unanimous  vote  memorialized  Con- 
gress urging  that  the  change  to  a  fiscal 
year  basis  be  made.     The  Secretary  of 
the    Interior,    however,    doubts    if    the 
demand   for  this   change   is   sufficiently 
widespread  to  justify  the  alteration  in 
such  a  well-known  and  long-established 
provision  of  the  mining  law. 

Mr.  Rhodes  meets  the  objection  as 
to  the  conflict  with  farming  by  stat- 
ing that  the  harvest  season  in  the 
greater  part  of  the  West  does  not  begin 
until  after  July  1,  so  that  there  is  ample 
time  for  the  labor  engaged  in  assess- 
ment work  to  go  dovra  into  the  irri- 
geted  valleys  and  assist  in  gathering 
the  crops. 

The    delegate    from    Alaska,    who    is 


plso  a  member  of  the  committee,  ob- 
jected to  the  legislation  on  the  ground 
that  assessment  work  in  Alaska  can  be 
done  best  when  the  snow  is  on  the 
ground  and  travel  is  relatively  easier. 
Other  members  of  the  committee 
pointed  out,  however,  that  it  still  would 
be  possible  to  perform  the  assessment 
work  during  the  winter  period.  It  also 
developed  that  there  is  division  of  opin- 
ion on  the  matter  even  in  Alaska. 
Delegate  Sutherland,  from  that  terri- 
tory, is  communicating  with  the  indus- 
try in  Alaska.  In  case  it  should  be 
found  universally  desirable  for  Alaska 
to  continue  on  the  calendar  year  basis, 
l.e  probably  will  be  able  to  secure  an 
pmendment  to  that  effect  when  the 
bill  is  considered  in  the  House. 


Bureau  Gets  Report  on  Changes 
Needed  in  Mining  Law 

The  final  report  of  the  Ingalls  com- 
mittee on  changes  needed  in  the  min- 
ing law  has  been  received  by  the  Di- 
rector of  the  Bureau  of  Mines.  Before 
submitting  the  report  to  the  Congres- 
sional committees,  it  may  be  necessary 
to  return  it  to  New  York,  but  it  is 
regarded  as  certain  that  the  final  re- 
port will  be  in  the  hands  of  the  com- 
mittees within  a  short  time. 


Patent  Amendment  Proposed 

In  the  interest  of  the  national  defense 
and  to  prevent  unwarranted  advantages 
to  foreign  inventors.  Senator  Stanley, 
of  Kentucky,  has  proposed  an  amend- 
ment to  the  revised  statutes  providing 
that  any  patents  issued  to  foi-eigners 
must  be  put  in  operation  and  production 
in  reasonable  quantities  begun  within 
the  continental  limits  of  the  United 
States  within  two  years.  Failure  to 
comply  with  that  provision  entitles  the 
United  States  to  issue  a  license  which 
will  permit  use  of  the  patent  by  the 
recipient. 

Ferromanganese  Case  Dismissed 

The  Federal  Trade  Commission  has 
dismissed  its  complaint  against  Rogers, 
Brown  &  Co.,  of  New  York,  in  which 
unfair  competition  against  a  number  of 
importers  of  ferromanganese  was  al- 
leged.  


Coghill  To  Study  Joplin-Miami 
District's  Zinc  Problems 

After  having  rendered  notable  assist- 
ance to  the  operators  in  the  Wisconsin 
zinc  field,  W.  H.  Coghill  of  the  metal- 
lurgical staff  of  the  Bureau  of  Mines, 
will  take  up  the  metallurgical  problems 
of  the  zinc  industry  in  the  tri-state 
district. 


Longworth  Resolution  on  Tariff 
Bill  Causes  Discussion 

Few  pieces  of  legislation  have  given 
rise  to  as  much  discussion  as  has  fol- 
lowed the  reporting  out  of  Representa- 
tive Longworth's  resolution  to  give  im- 
mediate effect  to  the  permanent  tariff 
bill  directly  after  its  being  completed 
by  the  Committee  on  Ways  and  Means. 
The  object  of  the  resolution  is  to  pre- 
vent large  losses  of  revenue  to  the 
Government  during  the  time  the  rev- 
enue bill  is  under  discussion.  When  the 
proposed  higher  rates  of  duty  become 
known,  importers  bring  in  large  quanti- 
ties of  goods  in  anticipation  of  the 
higher  rates.  The  large  loss  of  rev- 
enue always  has  been  regretted,  but 
Congress  never  has  been  willing  here- 
tofore to  give  immediate  effect  to  legis- 
lation previous  to  its  having  gone 
through  the  usual  course.  There  is 
evidence  that  there  will  be  no  departure 
from  this  precedent,  but,  nevertheless, 
there  is  certain  to  be  a  determined 
effort  to  secure  such  legislation. 

Great  Britain,  France,  Italy,  Canada, 
Australia,  and  other  governments  fol- 
low such  a  procedure.  It  requires  from 
five  to  nine  months  for  tariff  legislation 
to  take  its  regular  course  through  Con- 
gress. Representative  Longworth,  in 
reporting  his  resolution,  declared  that 
between  the  dates  of  reporting  a  rev- 
enue bill  to  the  House  and  of  its  final 
enactment  into  law,  the  loss  of  revenue 
resulting  from  the  artificially  stimu- 
lated imports  will  run  into  hundreds  of 
millions  of  dollars  "at  a  time  when  the 
Government  is  in  need  of  revenue  as 
never  before,  and  when  the  resulting 
damage  to  American  industries  would 
be  incalculable." 

The  suggestion  for  this  legislation 
came  originally  from  Secretary  Hoover. 
In  a  letter  to  the  Committee  on  Ways 
and  Means,  he  said  in  part: 

"It  seems  to  me  desirable  that  the 
new  tariff  should  be  made  legally  effec- 
tive upon  the  introduction  of  the  bill. 
This  is  the  custom  in  many  countries. 
It  prevents  a  large  amount  of  specula- 
tion. Of  even  more  importance,  how- 
ever, is  the  fact  that  during  the  period 
of  discussion  there  is  always  a  flood  of 
goods  in  anticipation  of  the  tariff.  This 
decreases  the  revenue  and  renders  the 
position  of  our  commercial  community 
extremely  difficult.  The  presence  of 
these  goods  and  their  subsequent  realiz- 
ation handicaps  the  effect  of  the  tariff 
for  many  months,  or  even  years,  after 
its  passage.  The  objection  to  the 
tariff  being  made  effective  upon  its 
introduction  is  that  the  subsequent 
changes  may  necessitate  refunds  to  im- 
porters in  case  of  a  reduction  from  the 
initial  rate." 
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Special  London  Letter 
Nigerian    Tin    Companies    To    Merge — 

Gold  Discovery  Rumored  at  Nara- 
guta   Tin  Mines — Gold  Shares 
Quiet  as  Sterling  Ex- 
change Improves 
By  W.  a.  Doman 

London,  May  17 — Because  the  price 
of  tin  shows  an  upward  tendency,  some 
of  the  Nigerian  tin  mining  companies 
are  beginning  to  give  evidences  of  life 
again.  Not  so  much  from  the  point  of 
view  of  production  as  from  that  of 
finance.  Few  of  the  undertakings  can 
be  said  to  be  in  sound  condition,  so  the 
present  dull  period  is  being  utilized  to 
devise  schemes  of  amalgamation.  Even 
if  it  were  possible  to  produce  tin 
profitably,  which  it  is  not,  and  will  not 
be  until  another  £80  or  £90  a  ton  is 
added  to  the  market  price,  there  are 
still  large  accumulations  to  be  mar- 
keted. No  country  apparently  seems 
able  to  stimulate  consumption. 

A  big  scheme  is  being  carried 
through,  and  it  remains  to  be  seen 
whether  the  best  is  being  made  of  the 
opportunity.  In  August,  1919,  the  New 
Lafon  Tin  Fields,  Ltd.,  disposed  of  its 
Nigerian  properties  to  the  Associated 
Nigerian  Tin  Mines,  Ltd.,  for  shares. 
The  latter  company  is  now  to  be  ab- 
sorbed by  the  Keffi  Consolidated  Tin 
Co.,  Ltd.,  the  Associated  company  to 
receive  one  fully  paid  5/-  Keffi  share 
for  each  of  its  own  5/-  shares.  Both 
are  quoted  in  the  market  at  1/9'i.  The 
capital  of  the  purchasing  company  will 
be  increased  by  £275,000.  Taking  all 
circumstances  into  consideration,  it 
might  have  been  better  to  write  down 
the  capital  and  raise  additional  funds, 
as  it  will  prove  none  too  easy  to  distri- 
bute .substantial  dividends  on  the  en- 
larged capital  of  £77.5,000.  It  may  per- 
haps be  asserted  that  the  mining  com- 
panies in  general  are  in  a  bad  way 
financially,  and  it  i.s  frequently  a  mis- 
take not  to  be  drastic  at  the  outset  when 
amalgamation   is   decided   upon. 

For  gome  time  rumors  have  circulated 
of  the  discovery  of  an  auriferous  de- 
posit in  Nigeria  on  one  of  the  prop- 
erties of  the  Naraguta  Tin  Mines.  I 
have  made  inquiries,  and  all  that  I  can 
gather  is  that  "to  be  skeptical  would 
be  wrong"!  A  trial  crushing  of  five 
tons  giving  4  oz.  to  5  oz.  to  the  ton  has 
taken  place;  but  trial  crushingH  arc 
comewhnt  delusive. 

With  the  improvement  in  the  sterling, 
dollar  exchangi'  investors  in  gold-min- 
ing shares  are  beginning  to  look  rather 
glum.  Last  year  they  benefited  enor- 
mously by  the  so-riilU-d  premium,  and 
now  they  not  only  sec  prnflts  and  divi- 
dends declining,  but  in  some  cnses  ab- 
solute disaster  seems  ahead  unless  the 
expense  of  winning  the  metal  ran  ln' 
lessened.  The  Trnnsvanl,  khodesjn,  and 
Austrnlasin  an-  nil  In  the  same  pre- 
dicament,  and    there    is    no   life   in    the 


share  market.  Australian  mining  com- 
panies are  hit  doubly  hard.  Recently  I 
quoted  the  Ivanhoe.  Now  the  Golden 
Horseshoe  comes  along  with  a  similar 
tale  of  misfortune.  On  Dec.  31  last 
the  ore  reserves  were  estimated  at  637,- 
330  tons  of  an  average  value  of  8.75 
d'tti;.  The  cost  of  ti-eating  a  ton  of  ore 
at  the  mine  was  36/1.  The  total  net 
value  of  bullion  for  the  year  from  125,- 
340  tons  was  £324,461;  yet  the  profit 
was  only  about  £95,000,  and  £87,223  of 
it  was  on  account  of  sales  of  gold  over 
the  standard  price.  Over  the  whole 
year  the  excess  averaged  32/3  per  fine 
ounce,  which  will  not  be  the  case  during 
the  current  period.  Wage  increases 
and  reduced  hours  have  created  a  seri- 
ous condition  of  affairs,  and  the 
directors  are  throwing  out  hints. 

In  West  Africa  the  Fanti  Consoli- 
dated Mines  owtis  an  extensive  man- 
ganese property.  For  a  considerable  time 
the  company  was  prevented  from  deal- 
ing with  it  on  account  of  the  demands 
that  would  have  been  made  for  excess 
profits  duty.  To  obviate  the  difficulty, 
the  company  issued  reserve  shares  at 
a  premium.  It  is  intended  to  equip  the 
property  to  produce  and  ship  200,000 
tons  of  ore  per  annum  at  an  estimated 
cost  of  £250,000.  One  contract  has  been 
entered  into  for  the  sale  of  500,000  tons 
cf  ore  at  a  guaranteed  minimum  profit 
of  7/6  per  ton.  Another  and  similar 
contract  could  have  been  made,  but  the 
directors  are  of  opinion  that  they  can 
make  better  terms  later. 

CANADA 

Ontario 

(iold  Draws  Prospectors  Into 

Brice  Town.ship 

Porcupine — Mclntyre  plans  to  carry 
operations  down  to  3,000  ft.,  but  it  will 
probably  be  two  years  before  this  objec- 
tive is  reached. 

Last  year  diamond  drilling  was 
undertaken  by  English  interests  on  the 
sand  plains  near  the  Hollinger,  where 
the  overburden  is  200  to  300  ft.  deep. 
Work  was  discontinued  during  the 
winter  and  has  not  since  been  resumed. 
Some  of  these  claims  have  been  taken 
under  option  by  Americans,  who  are 
preparing  to  explore  them. 

A  small  force  of  men  is  at  work  on 
the  Hig  Dyke  property  four  miles  south 
of  the  Dome  Mines. 

Cobalt — The  Mining  Corpornlion  of 
Canada  has  resumed  operations  at  full 
capacity  on  its  C(>\m\l  propiTties, 
taking  on  a  working  force  of  upward 
of  250  men.  The  enlargement  of  the 
mill  Is  expected  to  Iowit  the  operating 
costs  to  n  point  which  will  enable  the 
company  to  realize  a  profit  on  silver  at 
fiOc.  per  oz. 

An  option  hi-ld  by  the  National  Min- 
ing Co.  on  that  |)art  »f  Ihr-  Silver  CJilT 
niitie  lying  below  a  di'pth  of  50(1  ft.  was 
dropped  some  tiriii'  ago.     The  Northirii 


Customs  which  held  an  option  on  the 
upper  section  of  the  mine  has  also 
allowed  it  to  lapse. 

Matachewan — Fifteen  men  under  the 
direction  of  William  Judge  are  engaged 
in  mining  asbestos  in  Bannockburn 
Township.  Thirty  tons  will  be  mined 
and  shipped  as  a  preliminary  test. 

Brice  Township — A  rush  of  prospec- 
tors has  set  in  to  this  locality  on  the 
Elk  Lake  branch  of  the  T.  &  N.  O.  Ry., 
stated  to  be  fifteen  miles  south  of  any 
previously  known  gold  occurrence  in 
northern  Ontario.  Some  claims  were 
staked  last  fall,  and  good  gold  show- 
ings are  reported  to  have  been  found 
this  spring.  About  200  claims  have 
been  staked. 

British  Columbia 

Operations   Resumed  at 

Providence   Mine 

Greenwood — .-^fter  some  delay  due 
to  high  water  operations  at  the  Provi- 
dence mine  are  again  well  under  way, 
with  a  crew  of  about  twenty-five  men. 
Stoping  is  progressing  on  the  400  and 
500  levels,  and  it  is  planned  to  open 
up  the  600  level.  The  property  has 
been  profitably  operated  for  some  years 
by   lessees. 

Penticton — D.  C.  Coleman,  vice-presi- 
dent of  the  Canadian  Pacific  Ry.,  while 
on  an  official  visit  here  the  latter  part 
of  May,  stated  that  he  did  not  anticipate 
that  the  Canada  Copper  Co.'s  property 
at  Copper  Mo'intain  would  be  reopened 
for  a  long  period.  Mr.  Coleman  stated 
the  Canadian  Pacific  had  no  further 
interest  in  the  Canada  Copper  Corpora- 
tion beyond  contracts  for  ore  transpor- 
tation and  was  not  entertaining  any 
proposition  with  a  view  to  acquiring 
the  property  or  its  control. 

Trail — Application  is  being  made  to 
the  provincial  government  for  incor- 
poration of  the  iiuiriicipality  of  Tadanac, 
the  area  immediately  surrounding  the 
Trail  smelter  of  Consolidated  Mining 
«i  Smelting  Co.  of  Canada,  Ltd. 

Ore  received  iit  the  Consolidated 
f.melter  during  the  week  ended  May  22 
totaled  9,587  tons,  of  which  9,586  tons 
(ome  from  comii.iriy  mines  and  1  ton 
from  the  Krao  at  Ainsworth. 

Hedley — If  some  further  reduction  in 
operating  cost.'*  iiikI  mining  supplies  is 
iiiimifestcd  by  .Inly  1,  of  this  year,  Hed- 
ley Gold  Minio).'  (  o.,  ojiernting  the 
Nicki'l  Plate  niiiif,  is  prepared  to  pro- 
c<erl  with  the  expimlilure  of  $35,000  on 
additional  develo|iMirnt,  with  a  likeli- 
hood of  resumption  of  productive  opera- 
tions in  1922. 

Alice  Arm-  Tliirc  is  inoie  activity 
in  the  Illiance  Ki\i  i  valley  than  in  any 
other  section  of  tin  district  at  present. 
Some  developnienl  work  is  bring  done 
on  the  Mellevue  ^'^ollp  anil  the  Silver 
Star.  A  numlii'i  i.f  claims  also  ai-e 
liiintr  opeiiril  up  by  A.  .1.  Howen,  former 
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smelter  superintendent  at  Anyox.  In 
the  Kitsault  Valley  there  is  no  work  in 
progress  at  present,  the  Dolly  Varden 
being:  idle,  with  no  information  as  to 
what  the  plans  are  for  the  forthcoming 
season.  A.  J.  T.  Taylor,  who  has 
returned  from  abroad,  has  not  yet  made 
a  statement  on  this  point. 

Quebec 

Report  of  Discovery  of  Gold  at 

Kazubazua  Doubted 

Kazubazua  — ■  An     investigation    into 

the    reported    gold    discoveries    in    the 

Gatineau    district    has    been    made    by 

Theo.     O.     Denis,     superintendent     of 

mines    for    Quebec,    who    reports    that 

eleven  prospect  pits  and  strippings  were 

examined   and    sampled.     None    of   the 

samples   showed   any   trace  of  gold   or 

silver.     The  geological  conditions  noted 

at  all   points   appeared   unfavorable   to 

mineralization  on  a  large  scale. 

BURMA 
Bawdwln  Mines  Continue  To 
Produce  Steadily 
Namtu — The   lead   production   of  the 
Bawdwin  Mines  for  April  was  3,526  tons 
gross;  refined  lead  production  was  2,369 
tf-ns;  refined  silver  production  was  ap- 
proximately 231,934  oz. 

NEW  CALEDONIA 

Chrome   Exports   Expected   To    Drop 

in  1921 

The  Kopeto  mine,  operated  for  many 
years  by  the  Bechade  company,  has 
been  closed  down  and  all  the  personnel 
have  been  released.  A  few  laborers 
have  been  retained  to  dismantle  the 
twenty  kilometers  of  railway  tracks. 

The  Edison  mine,  yielding  auriferous 
copper,  is  under  active  development.  A 
power  pump  was  received  in  March  and 
will  facilitate  prospecting  at  depth. 

Thio — La  Societe  le  Nickel  is  offer- 
ing conti-actors,  in  its  cobalt  mines 
only,  as  high  as  230  fr.  per  tonne  of  ore 
running  4  per  cent.  Most  of  the  cobalt 
miners  (lessees)  claim  that  this  price 
does  not  pay  them,  because  of  the  high 
costs  of  mining  supplies,  such  as  sack- 
ing, tools,  and  the  like.  Moreover,  the 
contracts  are  aleatory  and  without 
guaranty  for  the  future.  However 
these  things  may  be,  there  certainly  is 
a  demand  for  cobalt,  which  seems  to 
presage  important  developments  for  the 
future. 

Tiebaghi  —  Chrome  ore  exports  in 
1921  will  not  reach  the  high  figures  of 
1920.  American  freighters  "Nishmaha" 
and  "Chepadoha"  have  loaded  about 
18,000  tonnes,  cleaning  all  ore  that  had 
been  brought  down  to  the  docks.  Future 
loadings  must  wait  the  mining  of  new 
ore,  and  everything  indicates  that  there 
will  be  but  two  or  three  more  cargoes 
this  year. 

ALASKA 

Alaska  Gastineau  and  Perseverance 
Close  Down 

Juneau — The  Alaska  Gastineau  and 
the  Perseverance  mine  at  Thane  are 
reported  to  have  closed  on  May  31,  in 
accordance  with  an  announcement  pre- 
viously made. 


MEXICO 
Coahuila 
Government  May  Return  Rolling  Stock 
to  Peiioles  Company 
Sierra  Mojada — Walter  B.  Gates,  rep- 
resenting the  Cia.  Minera  Asarco,  has 
filed  on  an  extensive  area  of  mining 
ten-itory  embracing  in  all  a  group  of 
sixty-seven  claims  to  be  titled  under  the 
name  of  El  Panama.  This  property  is 
on  the  north  side  of  the  Sierra  Mojada 
Mountain  in  the  vicinity  of  the  Amer- 
ican, El  Capitan,  and  Orientales  mines, 
in  the  Sierra  Mojada  district.  Develop- 
ment work  will  soon  be  started  on  these 
claims,  which  are  to  be  explored  for 
silver,  lead,  and  copper.  Max  F.  Quinn, 
engineer,  has  been  appointed  to  make 
the  official  survey  and  plans. 

A  large  number  of  the  miners  of 
the  Sierra  Mojada  camp  have  left  for 
the  oil  fields  in  search  of  employment, 
having  been  thrown  out  of  work  by  the 
closing  of  the  principal  mines  of  the 
district. 

The  train  over  the  branch  line  from 
Escalon  to  Sierra  Mojada  now  makes 
only  one  trip  each  week,  as  very  little 
ore  is  being  shipped  out  and  only  a 
small  amount  of  supplies  is  coming  in. 
The  few  miners  that  remain  are 
finding  employment  in  development 
work  at  the  big  mines  or  prospecting 
on  some  of  the  new  claims  recently 
taken  up. 

Torreon — During  the  recent  railroad 
strike  on  the  National  Lines  of  Mexico 
the  mines  of  the  Petioles  Mining  Co.  at 
Mapimi  were  closed  down  and  their 
rolling  stock  and  railroad  employees 
were  turned  over  to  the  goveimment  to 
relieve  the  situation.  The  government 
is  now  receiving  a  large  number  of  new 
engines  and  cars,  the  striking  em- 
ployees are  returning  to  work,  and  it 
is  proposed  to  return  to  the  Peiioles 
company  the  borrowed  equipment,  to 
enable  it  to  resume  operations.  The 
smelter  at  Mapimi  will  not  be  blown  in 
for  the  present,  but  it  is  said  that 
employment  will  be  given  to  about  two 
thousand  miners  in  the  mines.  The 
ores  will  be  shipped  to  the  company's 
plant  at  Torreon  and  Monterrey. 

Durango 

Durango — Alexander  O.  Stevenson, 
possessor  of  a  large  number  of  mines 
in  the  San  Dimas  camp,  is  doing  con- 
siderable development  work  at  his 
properties  and  is  also  acquiring  new 
claims.  He  has  made  two  recent  filings 
before  the  mining  agent  at  Durango, 
one  for  a  group  of  eleven  pertenencias 
embracing  the  bid  Tecolotes  and  Santa 
Rita  mines  and  the  other  a  relocation  of 
abandoned  mines  in  the  Tecolotes  moun- 
tains. 

Federal  District 

Import     Duties     Removed     on     Mining 

Supplies  and  Equipment 

Mexico  City — A  recent  mining  decree 
exempting  mining  supplies  and  equip- 
ment from  import  duties  is  intended 
to  encourage  idle  mines  to  resume 
operations.  An  improvement  in  rail- 
road traffic  also  is  hoped  for  by  the  end 
of  May. 


ARIZONA 

State  To  Appeal  From  Recent  Decision 

That  Industrial  Commission  Law 

Is   Unconstitutional 

Clifton — Smelter  and  mines  of  the 
Arizona  Copper  Co.,  Ltd.,  closed  May 
31,  affecting  about  125  men  at  Clifton 
and  about  800  in  the  mines  at  Morenci 
and  other  points.  Most  of  the  em- 
ployees were  Mexican,  many  of  them 
long  employed.  The  power  plant  at 
the  smelter  will  be  kept  in  operation, 
to  supply  electricity  to  the  town  of 
Clifton,  and  the  company  stores  will  be 
kept  open.  Passenger  service  on  the 
Arizona  company's  seventy-two  mile 
railroad  to  Lordsburg  will  be  main- 
tained by  motor  car,  with  occasional 
freight  trains.  A  large  proportion  of 
the  Mexican  workmen  had  already  been 
sent  back  to  Mexico  through  El  Paso. 

Globe — James  J.  Jeffries,  former 
heavyweight  champion,  is  said  to  be  one 
of  a  company  of  five  associates  that  has 
acquired  possession  of  eight  asbestos 
claims  in  the  Sierra  Ancha  Mountains, 
north  of  Globe.  Jeffries  recently  visited 
the  mines. 

Miami — Inspiration  is  to  lay  a  7,000- 
ft.  stretch  of  railway  over  a  part  of 
the  newly  acquired  porphyry  gi'ound  to 
connect  the  main  shaft  with  the  Live 
Oak,  to  facilitate  carriage  of  Live  Oak 
01  es  to  the  big  mill. 

Jerome — The  orebody  in  the  Verde 
Central  has  not  yet  been  fully  cross- 
cut. It  has  been  found  that  the  sup- 
posed footwall,  giving  a  width  of  30 
ft.,  was  merely  a  streak  of  hard  quartz- 
porphyry  and  all  that  is  known  is  that 
the  footwall  lies  somewhere  further  to 
the  west.  The  lower  drift  is  being 
pushed  ahead  and  is  expected  to  be 
under  the  original  ore  showing  within 
another  week. 

The  Verde  Central  showing  has  re- 
newed interest  in  the  old  Venture  Hill 
property  neaiby.  The  mine  was  sold 
by  the  sheriff  six  months  ago  and  was 
hid  in  by  John  Robinson  and  Edward 
Shumate,  of  Prescott,  and  Boaz  Dun- 
can, of  Los  Angeles.  The  stockholders 
ere  trying  to  organize  a  new  corpora- 
tion to  redeem  the  property. 

Phoenix — Amethyst  is  being  mined 
near  Roosevelt  by  W.  S.  McDaniels, 
who  is  shipping  to  Loss  Angeles.  Pink 
onyx,  capable  of  high  polish,  has  been 
found  on  the  west  slope  of  the  Whet- 
stone Mountains,  near  the  Mexican 
border,  the  deposit  having  been  located 
by  Dr.  L.  W.  Klene  of  Nogales. 

Notice  of  appeal  has  been  given  by 
the  Attorney  General  from  Superior 
Judge  Stanford's  decision  that  the  Ari- 
zona Industrial  Commission  law  is  un- 
constitutional. Arguments  are  to  be 
heard  June  15,  and  a  decision  is  not 
expected  before  fall. 

Kingman — At  a  recent  meeting  of  the 
Nancy  Lee  Mining  Co.,  operating  a 
gold-silver  property  in  Secret  Pass, 
Mohave  County,  it  was  decided  to 
change  headquarters  of  the  company 
from  Bisbee  to  Kingman,  to  facilitate 
the  dispatch  of  business.     Kingman  is 
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the  railroad  point  for  the  mine,  being 
t«'enty-three  miles  distant.  The  new 
officers  elected  are  John  Olson,  presi- 
dent and  general  manager;  Fred  T. 
Bragonier,    vice-president,    and    Robei-t 

B.  Manson,  secretary  and  treasurer, 
who  with  Senator  Henry  Levin,  Dr. 
Robert  Ferguson  and  H.  J.  Hierl  com- 
pose  the   directorate. 

Bisbee — A  meeting  of  the  directors  of 
the  Apache  Powder  Co.,  held  at  the 
company's  office  in  Bisbee,  Ariz.,  was 
attended  by  the  following:  T.  H. 
O'Brien,  general  manager  of  the  In- 
.spiration  Consolidated  Copper  Co.; 
Thomas  H.  Collins,  director  of  the  Cal- 
umet &  Arizona  Mining  Co.;  F.  W. 
Maclennan,  general  manager  of  the 
Miami  Copper  Co.;  Norman  Carmichael, 
general  manager  of  the  Arizona  Copper 
Co.,  Ltd.;  and  J.  E.  Curry,  secretary  of 
the  Arizona  Chapter  of  the  American 
Mining  Congress. 

The  plant  of  the  Apache  company  is 
on  the  San  Pedro  River,  a  short  distance 
from  the  town  of  Benson,  in  Cochise 
County,  and  is  in  the  final  stages  of 
construction.  The  moving  spirit  of  the 
enterprise  is  Charles  E.  Mills,  president 
of  the  company  and  formerly  general 
manager  of  the  Inspiration  company. 
The  plant  has  been  under  construction 
for  the  last  ten  months.  W.  W. 
Edwards,  assisted  by  D.  E.  Fogg,  has 
been  in  direct  charge  of  construction. 

Douglas— The  office  of  the  general 
manager  of  the  Phelps  Dodge  Corpora- 
tion at  Douglas  has  been  closed  since 
May  15  and  will  remain  so  during  the 
period  of  depression  in  the  copper 
market. 

NEW  MEXICO 

Work    To    Be    Resumed    on    .Vmerican 

Mine  at  Old  Hachita 

Lordsburg — Exploration  work  by  the 
new  owners  on  the  Last  Chance  prop- 
erty is  showing  up  well.  A  parallel 
vein  on  the  27.5  level  has  been  opened, 
slowing  12  in.  of  high  grade.  Two 
samples  gave  an  assay  of  172  oz.  and 
278  oz.  silver,  respectively,  with  7  per 
tent  copper.  John  H.  White  is  in 
charge. 

The  Co-operative  Mining  Co.  held  a 
special  stockholder's  meeting  on  May 
14  The  capital  stock  was  increased 
from  250,000  shares  to  500,000  shares, 
215,663  shares  voting.  The  board  of 
directors  was  given  greater  authority. 
The  enlarged  mill  was  starteil  May  9. 
A  recovery  of  !)1.50  per  cent  is  claimed. 
Concentrates  are  reported  to  run 
$109.50  per  ton.  Shipments  will  be 
made  to  the  El  Paso  smelter.  It  is 
plunnerl  to  do  200  ft.  of  sinking.  C.  H. 
Walters  is  manager. 

A  rich  strike  of  specimen  gold  on- 
has  been  made  at  Gold   Hill  by   Frank 

C.  Cline.  Mr.  fMlne  has  operated  a 
two-stamp  mill  Hucressfuliy  for  a  num- 
ber of  years  in  this  district,  doing 
all  the  work  of  mining  and  milling 
himself. 

Btciiui  I'aBH — <;.  W.  Mitchell  and  as- 
sociates have  taken  nn  option  upon  the 
old  Volcano  mine  anrl  sixteen  adjoining 
rldims.     A   small  force  Is  working.     A 


IG-ft.  vein  carrying  considerable  ar- 
gentite  and  chlorides  has  been  opened 
on  the  100  level.  A  car  of  sorted  ore 
is  being  hauled  for  shipment. 

Hachita — The  American  Metals  Min- 
ing Co.  report  that  work  will  be  re- 
sumed soon  upon  the  old  American  mine 
at  Old  Hachita,  in  the  Eureka  district. 
A  100-ton  concentrator  is  to  be  in- 
stalled; also  a  new  compressor  and  a 
ccmplete  equipment  of  air  drills.  A 
15-ft.  orebody  is  reported  upon  the  200 
level  that  assays  about  60  oz.  silver 
and  60  per  cent  lead.  The  property 
consists  of  eight  claims.  Charles 
Fowles,  is  manager. 

Albuquerque — The  Mont  de  Lion  Min- 
ing Co.  has  filed  application  for  10 
second-feet     of     water     from     Peralta 


The  Gold  Crown  mill  at  Ouray  is 
being  overhauled  by  Frank  E.  Henn, 
owner,  and  was  put  into  operation  on 
June  1,  to  treat  custom  ores  and  ore 
from  the  Two  Kids  mine,  the  property 
for  which  the  mill  was  built.  Prospec- 
tors and  small  mine  operators  are  be- 
ginning to  prospect  the  old  mines  and 
small  properties  on  East  and  West  Gold 
Hill  in  the  vicinity  of  this  mill,  as 
considerable  milling  ore  can  be  won 
and  easily  transported  to  the  mill. 

The  Chipeta  Mining,  Milling  &  Re- 
duction Co.  has  completed  the  electric- 
power  line  and  the  compressed-air  line 
for  its  new  plant,  and  is  now  erecting 
mine  buildings  and  a  compressor  plant. 

This  company  has  opened  a  good 
showing  of  milling  ore  in  a  wide  vein 
on  the  H.  A.  C.  property  in  the  Amphi- 


.ijvio  MiNii.  ixnti).si;L:i;c:,  .\.  .\i..  .- 1 . 

FLOTATION    PLANT 


)RE  DUMP  .\ND 


Caiion  Creek  in  the  Bland  district.  The 
v.ater  to  be  used  for  a  hydro-electric 
power  plant  to  operate  a  30-hp.  stamp 
mill.  It  is  expected  to  impound  500 
acre-feet  in  the  reservoir. 

.Santa  Fc — The  Mineral  Mining  & 
Milling  Co.,  a  New  York  corporation 
has  filed  a  foi-cign  corporation  state- 
ment. The  authorized  cajjital  stock  is 
.T50,000,  with  $10,000  subscribed.  The 
principal  office  is  in  New  Mexico  at 
Santa  Fe.  J.  O.  Seth  is  the  statutory 
agent. 

COLORADO 
Ouray     I'nion     t!o.     Begins     Work     al 

Wanakah   Mini- — ('hipeta  ('ompany 
Completes  Air  ami  I'ower  Line 

Ouray — Thi-  Ouray  Union  M.  &  M. 
Co.  has  begun  work  at  the  old  Wanakah 
I'linc,  close  to  Ouray.  The  mine  is  be- 
ing Tc-furnished  with  a  mining  plant 
.■vnd  the  mill  is  Ix'ing  (ivcrhiiulcd  and 
'•'luipped  with  oil  fldlnlion  apparatus  as 
well  as  closed  circuit  ball-mill  muchin- 
I  ry.  The  mine  has  produced  a  large 
iinantity  of  pyrltic  ore  carrying  high 
irold  values,  with  copper.  Dovelop- 
imnt  i)(  the  unexplored  parts  of  the 
property   is  planned. 


theatre,  and  plans  to  push  develop- 
ment when  the  new  plant  is  complete. 

The  Mountain  Top  Mining  Co.  has 
completed  the  sinking  of  an  additional 
150  ft.  of  its  shaft  disclosing  excellent 
ore  at  the  niw  level,  and  is  now  drift- 
ing on  the  vein  at  this  level.  The  mill 
is  operating  .steadily.  Shipments  of 
high-grade  silver  ore  are  also  made  reg- 
ularly. 

Carey  Bros.  &  Summerville  have  be- 
gun operations  under  lease  and  option 
en  the  old  I'lulus  it  Sampler  property 
just  north  i>(  Ouray,  and  have  opened 
some  good  liijrli  grade  gold  ore  acc6m- 
pr.nied  with  a  good  grade  of  milling 
ore. 

John  Sylslr.i  has  resumed  work  at 
the  Little  Mnudie  under  lease.  A  ship- 
ment of  good  •■■ilver  ore  was  made  from 
this  property  last  year,  but  work  was 
suspended  fr>r  the  winter. 

The  Euradcs  Mining  Co.,  with  :i  small 
development  «(  the 
ppi'r   ore   encounti'red 


crew,  rontin 
shoot  of  sih 
Inst  winter. 

The  wentli 
Ud,  and  thr 
I'Uitudes  are 


■1  lias  hi'en  conliniKiusly 
mads  and  mines  jit  high 
I  ill  heavily  snowed  under. 
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UTAH 

.\i.  J.  Uailey  Elected  Director  of  Silver 

King  Coalition — Zunia  Shaft,  at 

Eureka,  To  Be  Deepened 

Park  City — M.  J.  Dailey,  mine  man- 
ager of  the  Silver  King  Coalition,  has 
been  elected  director  to  succeed  William 
S.  McCornick,  recently  deceased.  F.  D. 
Wescott,  for  some  time  secretary,  will 
succeed  Mr.  McCornick  as  treasurer. 
Remaining  members  of  the  directorate 
are:  David  Keith,  president;  Thomas 
Kearns,  vice-president;  W.  Mont  Ferry, 
managing  director. 

Eureka- — The  Zuma  has  contracted  to 
have  its  shaft,  now  down  500  ft.,  con- 
tinued to  1,200  ft.  It  is  reported  that 
part  of  the  payment  for  the  work  will 
be  made  with  treasury  stock.  The 
Eureka  Bullion  has  shipped  thirty-five 
tons  of  silvei'-lead  ore  carrying  gold 
from  the  900  level,  where  ore  cut  higher 
up  appears  to  have  been  picked  up 
again.  The  ore  has  come  in  bunches, 
thus  far. 

Moab — The  Buena  Vista  Copper  Co. 
is  reported  to  have  given  up  its  lease 
on  the  property  and  mill  of  the  Big 
Indian  Copper  Co.  The  Buena  Vista 
company  has  been  working  the  mill  and 
property  for  about  two  years  and  a 
half,  and  making  experiments  on  the 
low-grade  copper  ores  of  the  mine.  A 
sample  of  uranium  ore  weighing  about 
15  lb.  from  the  claims  of  H.  W.  Baisley 
in  the  Brown's  Hole  counti-y  has  been 
on  exhibition  in  Moab.  About  forty 
sacks  of  ore  similar  to  the  sample  has 
been  taken  from  a  petrified  tree  which 
was  largely  replaced  by  the  high-grade 
carnotite  ore. 

IDAHO 

Coeur  d'Alene  District 

Highland-Surprise   Resumes   Work — 

Polaris    Leased    to    Ferguson    and 

Associates— Sunset  Drift  100  ft. 

in  West   Sunset  Ground 

and   Still  in  Ore 

Kellogg — After  a  prolonged  suspen- 
sion the  Highland-Surprise  company  is 
^gain  active.  According  to  ofiicial  an- 
nouncement, the  first  work  to  receive 
attention  will  be  to  extend  the  raise, 
which  is  now  up  about  50  ft.,  from  the 
No.  3  to  the  No.  2  level.  The  comple- 
tion of  this  raise,  the  statement  says, 
"will  make  available  enough  ore  to  run 
the  mill  for  a  long  time  and  with  a 
favorable  market  condition,  should  be  a 
source  of  much  profit."  The  company 
has  a  mill  of  125  tons'  capacity.  The 
property  is  on  Pine  Creek. 

Wallace — John  F.  Ferguson  and 
associates  have  secured  a  lease  on  the 
Polaris,  situated  in  the  Big  Creek  silver 
belt.  The  property  was  located  many 
years  ago  by  the  late  Senator  Heyburn, 
who  shipped  gray  copper  ore  having  a 
high  silver  value  and  did  considerable 
development  woi'k.  Following  his 
fieath.  the  Polaris  was  sold  by  his 
widow  for  $20,000  to  a  group  of 
Wallace  arid  Spokane  men.  These 
owners  were  unable  to  carry  out  their 
development  plans,  and  the  lessees  have 
now  stepped  in  and  are  in  line  to  make 
a  good  profit,  as  indicated  by  the  pres- 


ent showing  of  ore  and  the  high  price 
of  silver. 

The  Kennan  Mining  Co.,  operating  in 
Pony  Gulch,  is  developing  a  remarkably 
fine  tungsten  vein,  which  where  exposed 
by  stripping  and  sinking  a  few  feet  in 
the  bed  of  the  creek  appears  to  be  about 

15  ft.  wide  and  has  streaks  of  clean 
scheelite  varying  from  1  to  8  in.  thick. 
A  drift  is  now  being  run  which  is 
expected  to  develop  a  large  body  of  ore. 

A  report  from  the  West  Sunset, 
which  appears  to  be  reliable,  says  that 
the  drift  from  the  1,000  level  of  the 
Sunset  has  been  extended  over  100  ft. 
into  the  W^est  Sunset  ground;  that 
there  was  from  10  in.  to  3  ft.  of  ore  for 
a  distance  of  about  200  ft.  in  the  Sun- 
set ground,  and  that  since  passing  into 
the  West  Sunset  the  ore  showing 
remained  practically  the  same  for  about 
80  ft.,  and  from  that  point  the  amount 
has  steadily  increased  until  there  is 
new  5  ft.  of  shipping  ore,  mostly  lead- 
silver,  in  the  face.  The  West  Sunset 
is  controlled  by  the  Days. 

Bonners  Ferry — Construction  of  a 
two-bucket  aerial  tram,  connecting  mine 
ar.d  mill  of  the  Cyanide  Gold  company, 
in  the  northeast  corner  of  Boundary 
County,  is  about  to  be  completed,  work 
having  been  delayed  because  of  a  late 
spring  and  deep  snow. 

Sandpoint — A  car  of  high-grade  ore 
is  being  taken  out  on  the  Marguerite 
property,  on  Trestle  Creek.  Arrange- 
n-ents  have  been  made  to  resume  de- 
velopment of  the  Chilco  group,  just 
north  of  Hayden  Lake,  and  it  is  planned 
tr  add  a  two-drill  compressor  to  the 
equipment  duinng  the  summer. 

Porthill — An  accumulation  of  about 
3,000  tons  of  concentrates  left  over  from 
last  year's  operations  of  the  Idaho-Con- 
tinental mine  and  mill  will  be  shipped 
this  summer  to  the  Bunker  Hill  &  Sul- 
livan smelter  at  Kellogg. 

MONTANA 

Cascade    Silver    Stockholders    to    Meet 
in   Butte  June  7 

Bufte — An  orebody  with  a  width 
from  5  to  6  ft.  of  bornite  and  running 

16  per  cent  copper  is  one  of  the  latest 
developments  of  importance  at  the 
Davis-Daly's  Colorado  mine.  This 
shoot  is  found  on  the  2,300  level,  serving 
further  to  emphasize  the  enrichment 
found  in  the  so-called  "northwest"  veins 
at  depth. 

The  hanging  wall  fissure  of  the 
Spread  Delight  vein  on  the  1,600  level  of 
the  Main  Range  mine  of  the  Tuolumne 
company  is  expected  to  be  reached 
within  three  weeks.  This  fissure  was 
well  mineralized  on  the  1,200  level  with 
about  a  foot  or  two  of  oi-e,  a  marked 
improvement  over  the  showing  on  the 
1,000  level. 

Drifting  operations  on  the  recently 
uncovered  copper-bearing  vein  on  the 
2,050  level  of  the  Black  Rock  mine  of 
the  Butte  &  Superior  company  con- 
stitute the  chief  feature  of  the  develop- 
ment work  under  way  at  this  property. 
Ore  reserves  were  increased  at  the  end 
of  the  first  quarter  by  39,250  tons  over 
those    of   the    preceding    quarter.      The 


total  reserve  tonnage  on  that  date  was 
461,350. 

Drifting  on  a  7-ft.  orebody  found  on 
the  400  level  in  the  Norwich  vein, 
together  with  crosscutting  for  the  foot 
wall  of  this  vein  where  another  ore 
shoot  is  looked  for,  constitute  the 
development  work  at  the  Butte  & 
Plutus.  Plans  are  taking  form  for. a 
resumption  of  operations  at  the  Maple- 
ton  shaft  of  this  company,  about  1,200 
ft.  away. 

Lessees  operating  through  the  shaft 
of  the  Butte-New  England  on  the  Hes- 
perus vein  of  the  Davis-Daly  have  a 
7-ft.  body  of  commercial  ore  from  which 
shipments  are  being  made. 

Neihart — The  annual  meeting  of  the 
stockholders  of  the  Cascade  Silver 
Mines  &  Mining  Co.  will  be  held  in 
Butte  on  June  7,  at  which  time  it  is 
expected  that  the  question  of  rebuilding 
the  concentrator  recently  destroyed  by 
fire  at  Neihart  will  be  taken  up. 

OREGON 

Several   Stamp  Mills   Being   Remodeled 

in  Southwestern  Part  of  State 

Gold  Hill — Construction  work  under 
way  at  present  in  southwestern  Oregon 
is  indicated  as  follows:  Tiie  Gold  Ridge 
company,  of  Medford;  the  Pittsburgh- 
Oi-egon  company,  of  Gold  Hill;  the 
Millionaire  mine,  C.  A.  Knight,  man- 
ager. Central  Point;  and  the  Boswell 
mining  company,  of  Holland,  are  all 
remodeling  small  stamp  mills,  of  which 
there  is  one  of  five  stamps  on  each 
property.  All  these  are  gold  mining 
companies.  The  War  Eagle  mining 
company  (quicksilver),  of  Medford,  is 
remodeling  a  25-ton  Scott  furnace  to 
save  byproducts.  The  principal  by- 
products are  arsenic,  zinc,  gold,  silver, 
and  cobalt. 

Sumpter — The  Mammoth  gold  quartz 
property  is  reported  to  have  been  sold 
by  J.  J.  Heilner  to  W.  H.  W.  Hamilton, 
of  Baker,  Ore.  There  is  a  300-ft.  shaft 
on  the  property. 

CALIFORNIA 
Calaveras  Copper  Co.  Improving  Copper 

Smelter — Finnegan  Mining  Co.  Com- 
pletes New   Stamp   Mill 

Copperopolis — The  Calaveras  Copper 
Co.  is  sinking  its  south  shaft,  which 
is  vertical  and  has  two  compartments 
and  a  manway  and  has  reached  a  depth 
of  225  ft.  At  the  copper  smelter,  a 
new  dust  flue  and  75-ft.  stack  is  be- 
ing constructed  and  a  converter  will 
be  added.  The  blast  furnace  is  also  to 
be  altered,  and  many  improvements  are 
under  way  to  increase  labor  efficiency 
in  the  smelter.  At  the  flotation  mill, 
minor  changes  in  crusher  and  conveyor 
ai  rangements  are  being  made.  No  pro- 
duction is  being  made,  but  work  will 
be  speedily  resumed  when  the  copper 
market  improves. 

Angels — .\t  the  Angels  Deep,  ore 
development  on  the  200  and  500  levels 
has  been  such  that  the  continuous 
operation  of  a  new  twenty-stamp  mill 
in  the  near  futui-e  is  assured.  The 
property  has  been  brought  to  its  present 
efficiency  by  J.  C.  Benson.  Alfred  Hunt 
is   superintendent. 
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The  Toll  Gate  Mining  Co.,  near  Alta- 
ville,  is  opening  up  a  promising  pros- 
pect called  the  Port  Arthur,  and  has 
sunk  a  shaft  to  the  100  level  and  con- 
structed a  small  testing  mill. 

The  Triple  Lode  Gold  Mines  has  pur- 
chased the  Hardenburg  mill,  and  con- 
struction of  a  twenty-stamp  mill  is  ex- 
pected to  be  completed  within  ninety 
days. 

At  Vallecito,  A.  H.  Mackenzie  and 
Don  Steffa  have  been  prospecting  for 
eleven  months  for  the  continuation  of 
the  Vallecito  channel  and  have  driven 
over  1,000  ft.  of  workings  in  an  effort 
to  find  the  channel.  Lately  the  dis- 
covery of  coarse  gold  has  encouraged 
ti'em  in  the  belief  that  the  channel  has 
been  found. 

Melones — The  Carson  Hill  Gold  Min- 
ing Co.  is  pushing  development  and 
mining  over  500  tons  of  gold  ore  per 
day.  There  is  a  shortage  of  highly 
skilled  miners.  The  thirty-stamp  amal- 
gamation and  concentration  mill  is 
handling  over  500  tons  per  day.  The 
tailings  are  pumped  and  laundered  over 
to  a  sand  and  slime  cyanide  plant  near 
the  old   Melones  mill. 

The  Finnigan  Mining  Co.  has  com- 
pleted the  erection  of  a  ten-stamp  mill 
and  is  operating  it  on  part  time. 

JamestoHTi — Operations  at  the  Bel- 
niont  Shawniut  at  Shawmut  are  re- 
stricted to  shaft  repairs  and  plant  bet- 
terment. 

The  Rawhido  mine  has  resumed 
operation  to  a  limited  extent,  and  the 
Patterson  has  started   up. 

Amador  City — The  mill  of  the  Treas- 
ure mine  has  been  temporarily  shut 
down  pending  placing  a  new  hoist. 

.Merced— The  Original  Mining  &  Mill- 
ing Co.  has  applied  to  the  Federal 
Power  Commission  for  permission  to 
build  a  conduit  .3,100  ft.  long  from  the 
present  diversion  dam  in  the  Merced 
River,  in  Sec.  22,  T.  3  S.,  R.  19  E., 
M.  D.  M.,  to  a  power  house  developing 
500  hp.  This  plant  will  supersede  a 
small  existing  plant. 

NEVADA 
I.itllc  Change  in  Strike  Situation  at 
Tonopah — Orebody  1H  ft.  Wide 
DiHC€>vered  at  Cnhraltar  Mine 
Tonopah — There  are  no  new  devclop- 
ment«  in  the  strike  situation  in  this 
di«trict.  The  larger  companies,  includ- 
ing the  Tonopah  p:xtenHion,  Tonopah 
Belmont,  and  Tonopah  Mining,  are 
making  hou.sing  preparations  to  ac- 
commodate men  being  brought  in  from 
the  outHide.  It  Ih  believed  that  Kuffi- 
cient  men  can  be  brought  in  to  mable 
thr-Hc  propertleM  to  n-Hume  operationH 
at  an  early  date.  TTie  Tonopah  Kxten- 
«ion  ix  operating  with  about  Hixty-five 
men,  out  of  a  normal  crew  of  ZTiO.  The 
KtrikerH  are  "Hitting  tight,"  relying  on 
the  poor  quality  and  inefllriency  of  tlir 
imported  labor  to  bring  the  operiit.irH 
to  termH.  Many  men  an-  reporti'd  mh 
ready  t/i  return  to  work  at  thr  new 
"calf,  but  are  held  in  line  by  the  Ntrike 
leaders,  mont  of  whom  arc  croftumcn. 

The  WeHt  Knd  on  May  IK  whipped  47,. 
500    oz.    of    bullion    valued    at    approx. 


imately  $53,000.  This  represents  the 
result  of  operations  for  the  two  weeks 
ended  May  15.  During  the  week  ended 
May  24,  200  ft.  of  development  was 
done  and  1,500  tons  of  oi'e  hoisted. 

Divide — The  south  crosscut  on  the 
900  level  of  the  Kernick  shaft  has 
recently  cut  several  small  stringers 
carrying  high  values  in  gold  and  silver. 
One  picked  sample  assayed  128  oz.  of 
gold  and  146  oz.  of  silver.  The  crosscut 
has  advanced  700  ft.  from  the  shaft  and 
is  making  excellent  headway.  Most  of 
the  small  properties  in  the  district  are 
operating  under  the  old  scale  of  wages, 
but  the  Tonopah  Divide  mine  is  closed 
down,  wages  having  been  cut  75c.  per 
shift  at  this  mine. 

Gibraltar — It  is  reported  that  a 
tunnel  being  driven  on  the  Gibraltar 
property,   situated    in    Jett    Canyon    65 


Negaunee — Engineers  in  the  employ 
of  the  Laughlin  Ore  Co.  are  making  a 
complete  survey  of  the  lands  recently 
acquired  by  the  company  from  the 
Breitung  interests.  The  lands  comprise 
twenty-seven  forties,  and  include  the 
Breitung  Hematite  mine.  The  mine  is 
idle  at  present,  but  will  be  operated 
when  the  ore  market  improves.  Every 
operating  mine  in  the  Negaunee  field  is 
now  on  a  three-day-a-week  basis. 

MINNESOTA 

Mesabi  Range 

Dunwoody   Open  Pit,   Biwabik   Pit   and 

York  Mine  To  Be  Reopened 

Buhl  —  The  Oliver  company  has 
started  shipments  from  four  other 
properties  since  the  first  orders  were 
issued  this  season.  The  Wanless  and 
Shiras  mines  are  now  shipping  steadily, 


•K    l'i,.\.\T    .\X|)    .MILL.    THlO.V.Sl:    UI-:    AILM.M.    i  «i..    NK.\K    .\.\IAI> 
C.VLIK       THIS    MILL  H.\S  JUST  SHUT   DOWN   TKMUORARILY 


miles  north  of  Tonopah,  has  proved  the 
existence  of  an  orebody  about  18  ft. 
wide  which  contains  values  from  $10  to 
as  much  as  $500  in  picked  samples  in 
gohi  and  silver.  Some  work  was  done 
on  this  property  in  1919,  but  no  com- 
mercial ore  was  discovered  then.  It 
now  appears  that  the  ore  recently  dis- 
covered lies  at  right  angles  to  what  was 
originally  supposed  to  be  the  strike  of 
the  outcrop.  A  crosscut  tunnel  is  to  be 
run  under  the  ore  showing  which  will 
give  approximately  150  ft.  of  backs. 

VnciIKJAN 

Mar(|iielte  Kange 

I.HiighlJM     Ore     Co.     Surveying     I.andH 
Kniight    From    llreiliing 

Palmer  The  M.  A.  Iliiiiiia  Co.  has 
re.Humerl  operationH  at  the  Kichniond 
mine,  an  open-pit  property.  Shipinenls 
were  begun  on  June  1.  The  Mailland 
In  preparing  to  Mtiirt  HhipnientH  at  an 
inrly  ilate. 


also  the  Pool  mine,  at  Ribbing,  and  the 
Leonidas  mini',  at  Eveleth. 

Chisholm  -  The  Tod-Stambaugh  is 
making  all  preparations  to  reopen  its 
Dunwoody  opcii-iiit  mine.  It  is  planned 
to  ship  daily. 

Hiwaliik—  Preparations  have  been 
made  to  reopen  the  Biwabik  open  pit. 
Four  shovels  will  bo  used,  threi>  on  oro 
and  one  on  .Htri|i|iiiig. 

NnHhwnuk  The  York  mine,  operated 
liy  CiiMles  &  Iweeij,  will  reopen  soon. 
K<|uipmenl   is   lirm^.    overhauled. 

Marble — The  Hill-Trumbull  mine, 
openited  by  the  Mesaba-Cliffs  company, 
iM  running  only  diic  shift,  as  the  new 
plant  of  the  TiumbulI-ClifTs  Furnace 
Co.  is  not  yet    ready. 

The  Interslale  Ircm  Co.  has  ciwised 
all  ore  openiliniist  at  its  Hill- Annex 
open  pit.  The  jiroperty  had  only  been 
shipping  for  ii  month.  This  does  not 
effect  the  stripping  work  being  done  by 
A.   Guthrie   Co. 
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Daily  Prices  of  Metals 


Copper,  N.  T„ 
net    reflnery* 

Tin 

Lead 

Zinc 

99  Per  Cent 

Straits 

N.  T. 

St.  L. 

BlectrolTtie 

St.  h. 

26 
27 
28 
30 

13@13.25 
13@13.12S 
13  @13.125 

31.25 
30.75 
31.00 

36:50 
30.25 

32.25 
32.00 
32.00 

3  i '  56 

31.25 

4.7S@4.875 
4.75@4.875 
4.75@4.875 

4.75 
4.70@4.75 
4.65@4.7S 

4.70@4.75 
4.70@4.75 
4.70@4.75 

31 

June    1 

13  (3)13.125 
13  ©13.125 

4.75fe4  875 
4.75@4.87S 

4  60©4.75 
4.60@4.75 

4.70 
4.70 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered" : 
13.25    @    13.50c.    for  May   26:    13.25    @    13.375c.  May  27  to  June  1. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  Judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  Xew  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery   to   the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.    Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

May 

Standard 

Blectro- 
lyUc 

Le«i 

Ziut 

Spot              3  M 

Spot      1       3  M 

Spot 

3  M 

Spot 

3K 

26 
27 
28 
30 
31 

June  1 

7^       ,     741 
73-           731 

73"            731' 
72J            721 
73              73i 

76 
76 

76' 
76 
76 

1801         1811- 
1774          17S1 

i73i          i74i 
174           175 
173            I73f 

231 

23 

22J 

221 
22} 

231 

23 

22i 

22i 
221 

28 
28 

2H 
271 
27 

281 
28i 

27f 
27i 
27f 

The   above  table  gives  the   closing  quotations  on   the  London   Metal  Exchange, 
prices  in   pounds  sterling  per  ton  of  2,240   lb. 


Silver  and  Sterling  Exchange 


9U>er 

SUver 

May 

SterUcE 
Ebccbanre 

New  Tork, 

Domestic 

Origin 

New  YorK  '                           '  Sterling 
lor^^    iLondoa  j    May  j  Exchange 
Origin     t 

New  York, 

Domestic 

Origin 

New  York, 
Foreign 
Origin 

London 

26 
27 

28 

392 

389 

3891 

991 
991 
99i 

58            33i    1   30 

58       .     33J       31        387 

S8t      I     34     ,  jucel      389 

991 
99i 

S7i 

57| 

34i 
331 

33i 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine. 


Metal  Markets 

New  York,  June  1,  1921 

Consumers  continue  to  take  no  inter- 
est in  the  metal  mraket,  and  the  specu- 
lative element  is  also  lacking.  Monday 
was  a  holiday,  but  it  is  probable  that 
no  one  would  have  suffered  had  the 
market  remained  closed  for  the  entire 
week.  In  view  of  this  inactive  condi- 
tion, nothing  but  gradually  decreasing 
prices  could  be  expected.  Our  monthly 
averages  show  that  the  prices  for  cop- 
per, tin,  lead,  and  zinc  all  exhibited 
increases  for  May  over  the  correspond- 
ing figures  for  April,  which  were  in 
turn  higher  than  those  for  March,  when 
the  turning  point  occurred,  June  starts 
none  too  well,  however;  particularly  in 


the  case  of  zinc,  which  is  now  lower 
than  any  monthly  average  price  since 
March,  1909,  when  4.607c.  was  recorded. 

Copper 

Export  demand,  which  has  been  the 
sole  support  of  the  market  for  the  last 
few  weeks,  almost  completely  died  out 
during  the  last  week,  owing  to  the  fall 
of  sterling  exchange  and  the  increased 
prices  quoted  by  the  Copper  E.xport 
Association.  Large  producers  continue 
optimistic  because  of  the  greatly  cur- 
tailed production.  As  will  be  seen  from 
reference  to  page  971,  copper  produc- 
tion dropped  from  ninety  million  pounds 
in  April  to  forty-si.x  million  in  May, 
practically  50  per  cent,  and  a  further 
reduction    may    be    expected    in    June, 


.Monthly  .Average  Prices  for  May 
Copper: 

New  York  Electrolytic 12.742 

London  Standard 73.196 

London   Electrolytic 74.298 

Lead: 

New  York    4.952 

St.  Louis 4.784 

London 23.399 

Silver: 

New  York,  foreign 59.810 

New  York,  domestic 99.250 

London 34.165 

Sterling  Exchange 396.580 

Zinc: 

St.  Louis 4.848 

London 26.923 

Tin: 

99  per  cent 31.431 

Straits    32.500 

London    177.411 

.Antimony   5.250 

Quicksilver    47.000 

Platinum 73.740 

when  the  curtailments  will  be  more 
complete.  The  larger  producers  are 
asking  13.50c.  delivered  for  June  copper, 
and  threaten  to  raise  this  price  as  soon 
as  business  of  any  magnitude  sets  in. 
There  seems  little  immediate  cause  for 
them  to  consider  this  matter,  however. 
Large  quantities  of  June  copper  can  be 
obtained  for  13.25c.,  delivered,  today; 
13.375c.  being  quoted  for  July-August 
by  those  willing  to  sell  at  these  prices. 

Lead 

The  A.  S.  &  R.  official  contract  price 
continues  at  5c. ,  New  York  and  St. 
Louis. 

One  lot  of  several  hundred  tons  of 
lead  was  sold  at  our  average  prices 
yesterday,  but  business  in  general  has 
been  deadly  dull  At  least  one  interest  has 
been  anxious  to  sell  New  York  lead  for 
4.75c.  all  week,  but  has  found  prac- 
tically no  demand  even  at  this  marked 
concession  over  previous  figures.  At 
present  lead  could  be  imported  probably 
for  slightly  less  than  4.75c,,  but  there 
is  some  hesitation  about  doing  this, 
even  if  the  demand  were  sufficient  to 
warrant  it,  because  of  the  possibility  of 
the  passage  of  the  Longworth  Bill. 

The  St.  Louis  market  is  also  weaker, 
particularly  for  soft  Missouri  lead. 
Large  producers  of  the  more  popular 
brands  are  quoting  4.75@4.85c.  St. 
Louis  and  Chicago,  but  it  is  reported 
that  some  lead  can  be  obtained  at  4.60c, 

Zinc 

The  zinc  market  is  exceptionally 
quiet  and  galvanizers  are  buying  prac- 
tically nothing.  The  metal  is  freely 
offered  by  the  few  willing  to  sell  at 
4.70c.  The  market  for  forward  zinc  is 
non-existent.  High-grade  is  quoted  at 
6.25c.  delivered  in  the  East, 
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Tin 

Tin  continues  to  be  neglected,  and 
there  is  practically  no  market  in  this 
country.  Futures  are  nominally  the 
same  price  as  spot. 

Arrivals  of  tin,  in  lon,a:  tons:  May 
25th,  China,  10;  28th,  China,  5;  31st, 
Liverpool,  25;  Straits,  .500. 

Gold 
Gold  in  London:    May  26th,  104s.  8d.; 
27th,    105s.    Id.;    30th,    106s.    Id.;    31st, 
106s.  4d.;  June  1st,  105s.  9d. 

Foreign  Exchange 
The  break  in  sterling-  which  began 
last  week  has  progressed  further,  and 
quotations  are  now  back  to  what  they 
were  several  weeks  ago.  German 
reparations  payments  and  many  buying 
orders  for  dollars  in  foreign  markets 
are  assigned  as  the  reason.  On  Tues- 
day, May  31,  francs  were  8.37c.;  lire, 
5.245c.;  and  marks,  1.59c.  New  York 
funds  in  Montreal,  12  ft  per  cent 
premium. 

Silver 
The  outstanding  feature  in  the  silver 
market  the  last  week  has  been  the 
weakness  and  violent  fluctuations  in 
sterling  exchange,  which  seriously 
affected  the  export  price  for  silver.  The 
London  price  has  been  fairly  steady  be- 
tween 33J  and  34sd.,  with  small  demand 
from  India  buyers,  and  closing  dull  at 
33Jd.  China  demand  still  continues  life- 
less, with  no  indication  of  a  decrease  in 
stocks  of  silver  on  hand.  The  demand 
for  silver  in  the  domestic  market  con- 
tinues quiet  and  below  normal  for  this 
time  of  the  year.  Further  shipment  of 
about  50,000  ounces  was  received  in 
New  York  this  week  from  Germany. 
The  tendency  of  the  market  is  uncer- 
tain, with  no  marked  movement,  and 
the  price  for  shipment  is  dependent  on 
developments  in  the  sterling-exchange 
situation. 

Mexican  Dollars  —  May  26th,  44J; 
27th,  44 J;  28th,  45;  Slst,  44J;  June  1st, 
44i. 

Other  Metals 

Quotations  cover  lar^c  wholesale  lota  unless 
othorwlHt?  Mpijollled 

Aluminum — List  prices  of  28(8)28. 5c. 
are  nominal.  Outside  market,  22@23c. 
per  lb.;  22Jc.  for  imports,  duty  paid. 
Metal  being  imported  in  anticipation 
of  a  higher  tariff. 

Antimony  —  rhine.ne  and  Japanese 
brands,  5ic.;  market  dull.  W.C.C.  brand, 
53feOJc.  per  lb.  Cookson'B  "C"  grade, 
spot,  Kile.  ChincHe  needle  antimony, 
lump,  nominal  at  Hr.  per  lb.  Standard 
powdered  needle  antimony  (200  mfsh), 
nominal  at  OftjOJc.  per  lb. 

White  antimony  oxide,  ChineBC. 
iruaranteed  ?•{>  per  cent  Sb.Oi,  whole- 
ule  lotR,  m(finc. 

Mismiith  $1.r,0(H-$1.r,r>  per  lb.,  .''lOO. 
!b.   lot*. 

Cadmium — Range  $l(g)$1.10  per  lli., 
in  1,000-lb.  lots.  Smaller  quantitieR. 
$1.10(»»1.25  per  lb. 

CobnK— Metal.  %i  per  lb.;  black 
oxide,  $;!^iit3.10  per  lb.  in  bbln.;  sul- 
phate. $l..35  per  lb.  in  bbU. 

Iridium— Nominol,  $250(g)$300  per  oz. 


'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  35@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — $70@$80  per  troy  oz. 

Palladium— $70  per  oz. 

Platinum — $75  per  oz. 

Quicksilver— Nominally,  $46@$48  per 
75-lb.  flask.   San  Francisco  wires  $48.50. 

'Rhodium — $150  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal — Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
Cr^O.  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  45@55c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton.  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  51i  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51i  per 
cent  iron,  $6.55. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore  —  25c.  per  unit, 
seaport;  chemical  ore  (MnO-.l  $55@$60 
per  gross  ton,  lump;  $70@$75  per  net 
ton,  powdered. 

Molybdenum  Ore — 85  per  cent  MoSa, 
35@60c.  per  lb.  of  contained  sulphide, 
.\'ew  York 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titinium  Ores — Ilmenite,  52  per  cent 
TiO,.  l.^@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiOi,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  l>re — Scheelite  or  wolfram- 
ite, 60  per  cent  WO,  and  over,  per  unit 
of  WO    ii;3(?ij$3.2ri,  f.o.b,  Atlantic  ports. 

Uranium  Ore  (Carnotitc) — Ore  con- 
taining IJ  per  cent  UiOt  and  6  per  cent 
V,0.  sells  for  $1.50  per  lb.  of  II.O.  and 
75e.  per  lb.  of  V,0.;  ore  containing  2 
per  cent  U.O,  and  5  per  cent  V,0,  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
hi(.'h<T  U.O.  and  V,0.  content  com- 
mands   proportionately    higher    prices. 

Vanadium  Ore — $1.50  per  lb.  of  V,0, 
(guaranteed  minimum  of  18  per  cent 
V.O,  I,  N<'w  York. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'Zirkite — Accordinir  to  conditions,  $70 
(fp$00  piT  ton,  carload  lots.  I'urp  white 
oxide,  1)0  per  cent,  is  nnoted  nt  Sl.Ui 
per  lb.   in  ton   lota. 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  May  28 — Zinc  blende,  per 
ton,  high,  $28.55;  basis  60  per  cent  zinc, 
premium,  $25;  Prime  Western,  $23.50@ 
$22..50;  fines  and  slimes,  $20@$27..50; 
average  settling  price,  all  grades  of 
zinc,  $23.44. 

Lead,  high,  $65.20;  basis  80  per  cent 
lead,  $55;  average  settling  price,  all 
grades  of  lead,  $55.91  per  ton. 

Shipments  for  the  week:  Blende, 
4,761;  lead,  942  tons.  Value,  all  ores 
the  week,  $164,290.  Shipment  for  five 
months:  Blende,  116,478;  calamine,  80; 
lead,  23,212  tons.  Value,  all  ores  five 
months,  $4,084,420. 

Lead  was  unchanged  from  last  week, 
but  spirited  demand  for  a  limited 
tonnage  of  premium  ore  resulted  in  $25 
basis  for  200  tons.  Around  300  tons 
was  bought  early  in  the  week  on  $24 
basis,  the  balance  of  3,800  tons  pur- 
chased sold  on  $23.50@$22.50  basis. 
Production  is  estimated  to  be  around 
4,300  to  4,500  tons  per  week,  and 
decreasing. 

Platteville.  Wis..  May  28 — Blende,  no 
sales  or  shipments.  Lead  ore,  basis  80 
per  cent  lead,  $58  per  ton.  Shipments 
for  the  week:  Lead  ore,  80  tons.  Ship- 
ments for  the  year:  Blende,  11,460;  lead 
ore,  910  tons.  Shipped  during  the  week 
to  separating-  plants,  441  tons. 

Non-Metall;c  Minerals 

Asbestos  —  Crude,  No.  1,  $2,000(g> 
$3,000;  No.  2,  $1,400 (a) $2, 000;  spinning 
fibres,  $400((i)$l,000;  magnesia  and  com- 
pressed sheet  fibres,  $325(g)$500;  shingle 
stock,  $nO@$1.50;  paper  stock,  $60(31 
$75;  cement  stock,  $17.50(S)$30;  floats, 
$8..'J0(a)$15,  all  per  short  ton,  f.o.b. 
Thetford.  Broughton,  and  Black  Lak« 
mines,  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10(ffi$12  per  net  ton; 
ground  (wlutci  $24(ffi$30  in  bags,  car- 
load lots;  (off-color)  $22(a)$26  in  bags, 
carload  lots;  all  f.o.b.  South  Carolina 
points.  Foreign  barytos,  prime  white 
material,  $25  jier  net  ton  f.o.b.  Atlantic 
seaports.  Western  grades  are  $24.50. 
('rude  quoted  $7  per  long  ton,  f.o.b. 
Cartersville,  Ga.  Small  lots  sell  for  as 
low  as  $5. 

Bauxite — Iliirh-grnde  French  bauxite, 
$8(?(i$10  per  l..n,  Atlantic  ports.  Amer- 
ican quotations  the  same.  Consumers 
generally  will  supplied.  Prices  vary 
according  to  n.-ide.  Crude,  unground, 
$16.50  per  Ion;  ground,  $22;  calcined, 
ground  $35;  um- round,  $45,  f.o.b.  plant. 

Chalk— Kii^rlili,  extra  light,  5(^r«ic. 
Domestic  light.  l4(fTi5c.;  heavy,  4(g)4ic. 
per  lb.,  nil  f.o  I.    New  York. 

China  CI.-in  iKaidin) — Crude,  $8® 
$10;  washed,  :i  Iil(„i$12;  powdered,  $ir>@ 
$20;  bags  .-mi:!.  per  net  ton,  f.o.b. 
mines,  Georr  .  ;  powilered  clay,  $16@ 
$20.  f.r),h,  \iMiiiJa  points.  Domestic 
lump,  $10f(/iS'M;  p,)wd.Te<l,  $25(a)$30; 
imported  luinj..  $  1 5((()$2r>,  f.o.b.  Anicri- 
cnn  ports;  powdered,  $3rj(g)$45,  f.o.b. 
Npw    York 


June  4,  1921 


Engineering    and    Mining    Journal 


969 


Emery — Turkish   emery,   6@6Jc.   per  Pumice   Stone— Imported,   lump,    3@ 

lb.,  depending  upon  fineness.     Inferior  40c.  per  lb.;  domestic  lump,  5c.;  ground, 

grades,  3ic.  f.o.b.  New  England  points.  5@6c.,  all  f.o.b.  New  York. 

Feldspar— Crude,   $7@$14   per  gross  Pyrites— Spanish  fines,  per  unit,  14c., 

ton,   f.o.b.   Maryland   and   North   Caro-  c.i.f.     Atlantic    seaport;    furnace    size, 

lina    points;    $7.50@$10,    f.o.b.    Maine;  I4c.;   Spanish  lump,   12@14c.;  domestic 

ground,  $27@$30,  car  lots,  f.o.b.  Balti-  fines,    f.o.b.    mines,    Georgia,    12  @  14c. 

more;    ground,    ?17@?21.    *.o.b     North  silica -Glass    sand,    $2.25    per    ton; 

Carolma  pomts;  $17@$21  per  ton    No^  sand-blast    material,    $2.25,    both    f.o.b. 

1  ground    f.o.b.  New  York  State;  $21@  i^^iana  points.     Amorphous  or  decom- 

$23  per  ton,  ground,  f.o.b.  Mame.  p^^^j   variety,    soft    silica.   250   to   500 

Fluorspar  —  Gravel,     guaranteed     85  mesh,     $16(2>$30     per     ton.       Canister, 

per  cent  calcium  fluoride  and  not  over  crude,  $2.50  per  ton,  f.o.b.  Illinois  points. 

6  per  cent  silica,  $20@$25  per  ton,  f.o.b.  Molding     sand,     building     sand,     glass 

Illinois  and  Kentucky  mines;  acid,  glass,  sand,     $2.25@$3,     f.o.b.     Pennsylvania 

and  enamel   grades,  $40@$55;   ground,  points.     Market  reported  dull, 

suitable  for  acid,  chemical  or  enameling  ci^k.,,     tio            4.        x       j 

„,„.^„o„o     tQo^t-jr;.    i,„v,„     «ir^     f^u  oulphur — $18   per   ton   for   domestic; 

purposes,    $32@$35,    lump,    $15,    f.o.b.  ji8@$20   for   exnort,   f.o.b.   Texas   and 


Lordsburg,  N.  M.  Ground  acid  grade 
97  per  cent  CaF:,  $32,  New  Mexico 
Canadian    price    generally    $18    (Cana 


Louisiana  mines.     Market  quiet. 
Talc — Paper    making,    $11@$20    per 


dian    currency)    per   ton,    f.o.b.    mines.  ^°^'  roofing  grades,  $8.50@$13;  rubber 

Fuller's   Earth-16  to  30  mesh,  $21;  f^'J^fl''    '^Vf  ^i^i^^lL^f t    ^'™°r^- 

30  to  60  mesh,  $23;  60  to  100  mesh,  $19;  ^f^^°'"'^  *^'.='  518@$40,  talcum  powder 

100  plus  mesh,  $15,  f.o.b.  plants,  Penn-  f^'^^^'^",'  ,  ^"""f^^™,  i^'*^'    P^^d^'^ed,    car- 

sylvania      California  grades    $15(a)$25  '°*^'  ?1<'@$14  per  ton;   less  than 

f  o.b.  mines.     Imported,  English.  $24@  ""'°^il'     ^^5,    f.o.b.    cars^       Imported, 

$27,  f.o.b.     Atlantic  ports.  $35@$40;   Canadian,  $20@$40  per  ton. 


Graphite — Ceylon  lump,  first  quality, 
7@7Jc.  per  lb.;  chip,  5i@6c.;  dust,  3i 
@4c.  No.  1  flake,  6ic.;  amorphous 
crude,  3c.@2Jc. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
«longside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping    points,    i    in.    size, 


Mineral  Products 

Arsenic  —  White  arsenic,  7ic.  per 
lb.  in  carload  lots. 

Sodium  Nitrate — $2.85@$3  per  cwt. 
ex  vessel.  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $18@$20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $33@$35  per  ton, 
New  York. 

Potassium  Sulphate — Powder,  domes- 

per  net  ton;   IJ   in.,  $1.50@$2.     Prices  tic,  $1.50@$1.75  per  unit,  basis  90  per 

for    other    sizes    practically    the    same.  cent,  f.o.b.  New  York. 

Agricultural  limestone.  $2.50@$4.50  per  p,           ... 

net  ton,  f.o.b.  eastern  shipping  points,  i"erro-A)loys 

depending  upon  analysis.  Ferrotitanium — For  15  to  18  per  cent 

Magnesite,    Calcined  —  Crude.    $12@  material.     $200@$225     per    ton,     f.o.b. 

$15   per   ton.     High-grade   caustic   cal-  Niagara  Falls,  N.  Y. 

cined,    lump    form,    $30@$40    per    ton.  Ferrocerium — Per  lb.,  $12(3'$15. 

Plastic  calcined,  $56  in  barrels,  carload  Ferrochrome— Carload  lots,  spot  and 

lots,  f.o.b.   California   points.     Atlantic  contract,  60  to  70  per  cent  chromium,  6 

seaboard,  $60.  to   8   per   cent   carbon,    15c.   per  lb.   of 

Dead  -  Burned  —  $38     per     net     ton,  chromium   contained;   4   to   6   per   cent 
Cbewelah,    Wash.;    $58@$64,    Chester,  carbon,  16@17c.,  f.o.b.  works. 
Pa.     Austrian  grade,  $55@$60  per  ton,  Ferromanganese— Domestic  76  to  80 
f.o.b.    Baltimore.      (Magnesite    brick—  per   cent,   $80@$82,  f.o.b.   furnace;   re- 
See  Refractories.)  sale,  $90,  delivered;  English,  $80,  c.i.f. 

Mica — India      block     mica,     slightly  Atlantic  seaports.     Spiegeleisen,  18@20 

stained,   per   lb.:     No.   C,   35c.;    No.    5,  per  cent,  $30@$32,  f.o.b.  furnace. 

$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@  Ferromolybdenum- Standard   grades, 

|4;    No.    2,    $4.50@$6;    No.    1,    $5.50@  carrying  from  50  to  60  per  cent  molyb- 

$6.50.     Clear  block:  No.  6,  50c.;  No.  5,  denum  metal,  with  low  sulphur,  phos- 

$1.75;   No.   4,  $3.25;   No.  3,  $5;   No.   2,  phorus,    and   arsenic,    $2.50    per   lb.   of 

$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra  contained  metal,  f.o.b.  works. 


Metal  Products 

Copper  Sheets — Current  New  York 
list    price,    21.50c.    per    lb.;    wire,    15c. 

Lead  Sheets — Full  lead  .sheets,  8.25c.; 
cut  lead  sheets,  8Jc.  in  quantity,  mill 
lots. 

Nickel  Silver  —  31ic.  per  lb.  for  18 
per  cent  nickel.     Grade  "A"   sheets. 
Yellow      Metal  —  Dimension     sheet* 

17ic.;  sheathing,  165c.;  rods,  I  to  3  in., 
14Jc. 

Zinc  Sheets— $10  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter. 

Refractories 

Bauxite  Brick— 56  per  cent  alumina, 
$35@$50  per  ton,  f.o.b.  works. 

Chrome  Cement — 40@45  per  cent 
Cr,03,  $45@$50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick— Straights,  $75  per  net 
ton,  shipping  point;  arches,  keys, 
wedges,  $80;  splits,  soaps,  $90. 

Fire  Brick— First  quality,  9-in.  shapes, 
$40@$50  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.   Second  quality,  $35@$40, 

Magnesite  Brick— 9-in.  straights,  $90 
@$95  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $100;  soaps  and  splits,  $110. 

Silica  Brick— 9-in.,  per  1,000:  $45@ 
$55  in  carload  lots,  f.o.b.  shipping 
points. 


large,    $25;    ground,    wallpaper    grade, 

$90@$160    per    ton     (depending    upon     pergrrsrVon~f  ^b  ' wks%50®$5'5' 

quantity);   ground  roofing  mica,   $25@     50    p^gr    cent     '  $50@$55, 


$70,  all  f.o.b.  New  York. 
'Monazite  —  Minimum  of  6  per  cent 


Ferrosilicon — For  10  to  15  per  cent, 
ks,  $50@$55; 
75   per    cent. 


$145@$150. 

Ferrotungsten — Domestic,    70    to    80 


thorium  oxide,  quoted  $30  per  unit,  duty     p^^  .^^^  w,   50@55c.   per  'lo.  of  con 


paid. 


tained  tungsten,  f.o.b.  works.     Foreign, 


Phosphate  Rock— Per  long  ton,  Flor-  .50c.,  dutv  paid,  f.o.b.  Atlantic  ports. 

*1f  ?°';\'o  II  ^^^-f  ""*  *'"^'l'?i".":i  ^^rX  Ferro-uranium-35  to  50  per  cent  U, 

phate,  $12.50;  75  per  cent,  $11^50;  75@  jg  p^^  Jb.  of  U  contained,  f  o.b.  works 

74  per  cent,  $11;  70  per  cent,  $6.75;  68  „                  ,.           ~r^.^           ,l      ^  „ 

per  cent,  $6.25;  68@66  per  cent,  $6.  Ferrovanad,um-$5@$6  per  lb.  of  V 

contained,    according    to    analyses    and 

'S'oote  Mineral  Co..  Philadelphia.  Pa.  quantity. 


The  Iron  Trade 
Pittsburgh,  May  31.  1921 

The  last  week  has  easily  been  the 
dullest  the  iron  and  steel  trade  has 
experienced  since  the  latter  part  of 
1914,  if  not  for  a  longer  period.  The 
period  is  regarded  as  the  regular  mid- 
summer dullness,  coming  simply  about 
a  month  head  of  the  usual  time.  Pre- 
dictions are  made  more  commonly,  and 
with  more  confidence,  that  there  wll 
be  a  substantial  improvement  in  de- 
mand in  August.  No  one  looks  for 
definite  improvement  before  that  time. 

Steel  prices  are  steady  at  the  levels 
reached  about  the  middle  of  April,  but 
that  means  little  as  to  inherent 
strength,  as  buyers'  requirements  are  in 
such  small  tonnages  that  it  is  hardly 
worth  while  to  seek  competitive  prices 
and  mills  have  no  incentive  to  cut  prices. 

Steel  production  is  now  at  under  30 
per  cent  of  capacity,  and  a  25  per  cent 
rate  or  less  seems  probable  before  the 
middle  of  June,  so  that  predictions  that 
there  will  be  some  kind  of  improvement 
by  August  seem  natural.  Buyers  ex- 
pect steel  prices  to  decline  farther 
before  then;  producers  are  non-com- 
mittal. 

Pig  Iron — Bessemer  iron,  being  only 
occasionally  inquired  for  in  carload  lots, 
remains  quotable  at  $24,  Valley.  On 
two  1,000-ton  lots  basic  has  declined 
25c.  to  $21.75,  Valley,  and  there  is  a 
i-umor  of  $21.50  having  been  done.  On 
light  transactions  foundry  has  declined 
50c.  to  $23,  Valley. 


Coke 
Connellsville — Furnace, 
foundry.  .?4.50@$5. 


$3.25@$3.75; 
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Company  Reports 


Chile  Copper  Co. 

A  report  of  operations  of  Chile  Copper  Co.  for  1920 
states  that  the  net  surplus  realized  was  $151,994,  compared 
with  a  loss  of  $2,290,658  in  1919.  Copper  production 
amounted  to  55,565  short  tons,  compared  with  38,359  tons 
in  1919.  A  combined  statement  of  the  income  and  surplus 
accounts  of  Chile  Copper  and  Chile  Exploration  companies 
follows : 

. 1920 . 1919 

Operating  revenue; 

Copper  sold  and  delivered — 

— 96.498.1 161b. (?  18.354c $17,711,021      $10,350,167 

Operating  cost : 

Cost  f.o.b.  plant  yards $8,490,962  $7,643,991 

Freight,  insurance,  and  de- 
livery expense 1,538,435  1,085,965 

Selling  expense 176,368     10,205.765      8.729,956 

Operating  profit $7,505,256  $1,620,211 

Other  income: 

Dividends — Chile  Steamship 

Co $250,000  $500,000 

Interest    and    dLicount    re- 
ceived         824,903  343,784 

MisceUaneous 94.964       1.169,867  25,094  868.878 

Totalincome $8,675,123  $2,489,089 

Charges  against  income: 
Taxes     and     miscellaneous 

charges $433,211  $395,557 

Interest  on  bonds  of  Chile 
CoppcrCo 3,157,069      3.590,280      2,823,043        3,218,600 

Balance  of  income  carried 

to  surplus  account $5,084,843  (i)  $729.5 11 

Charges  against  surplus: 

Depreciation   of  plant   and 

equipment $2,754,749  

Plant  and  equipment  super- 
seded or  abandoned 133.690  65,639 

Depletion  of  ore  reserves.   .        1.904.411  1.355,508 

Amortization  of  discount  on 

bonds 140,000       4,932,851  140.000  1.561,147 

Net  surplus  from  opera- 
tions   $151,992  {-■>  $2,290,658 

Surplus  from  operations  pre- 
vious to  1920; 
Deficit— Dec.  Jl,  as  stated.  .      $287,795  $2,787,882 

Add: 

Adjustment  of  plant  and 
equipment  accounts, 
depreciation  and  ob- 
solescence       1,794,797  

Miscellaneous  adjust- 
ments          111,270  785,019 

$2,193,861 
Lew* — Adjustment  of  de- 
pletion reserve 1.692.149 

Net  deficit— Dec.  31,  ,  ,„„,.,, 

M  adjusted 501,711      ((i)2,002,863 

Net    deficit- De<:.    31.  $349,719  (c)  $287,795 

<al  t.ai.  (I.)  Dec.  31.  1918      (c)  Dec.  31,  1919. 

The  actual  cash  cost  of  producing  copper  was  10.7c.  per 
lb.,  exclusive  of  depreciation  and  depletion,  compared  with 
13.01c.  per  lb.  in  1919.  The  president  states  that  operations 
have  now  passed  the  development  stage;  the  metallurgical 
predictions  of  engineers  have  been  met;  the  company  has 
an  extremely  ctFicient  staff  of  rxiiert  and   loyal   employees. 

Capitalization:  3,800,000  shares  outstanding  of  $25  par; 
funded  debt:  $15,000,000  7  jk-t  cent  bonds,  ten-year  con- 
vertible; $34,916,250  6  per  cent  bonds,  ten-year  convertible. 


Mexican  Corporation 

A  report  of  operation  of  the  Mexican  (Jorijoralion,  Ltd., 
(Britifh)  for  the  period  Nov.  1,  1919,  to  .lune,  30,  1920, 
iitates  that  the  surface  orcbody  of  the  Kresnillo  unit  pro- 
duced 100,901  dry  tons  of  ore,  having  a  value  of  $693,033, 
or  531  oz.  of  gold  and  390,744  oz.  of  silver;  and  accumulated 
tallingfi  yielded  4'JH  oz,  of  gold  and  180,141  oz.  of  silver, 
B  groHg  value  of  $507,130.  The  Tezlutlan  unit  produced 
2,199,692  lb.  of  copper,  58,451  oz.  of  silver,  and  829  oz.  of 
gold  from  .32,256  dry  tons  of  ore,  having  a  value  of  $547,- 
826.57. 

Frofit-iind-lotiB  account  indicatcH  n  Ions  i,t  £5,601  14n.  No 
dlvidcnrls   were   paid. 


Judge  Mining  &  Smelting  Balance  Decrease,s 

A  report  of  operations  of  the  Judge  Mining  &  Smelting 
Co.  for  1920  states  that  7,877,121  lb.  of  lead,  2,664,005  lb. 
of  zinc,  359,186  lb.  of  copper,  650  oz.  of  gold,  and  483,890  oz. 
of  silver  were  produced  and  sold  for  $969,122.87.  Operat- 
ing account  follows: 

Balance  on  hand  Jan.  1,  1920 $148,385.43 

Receipts 

Oresales $675,677.19       

Zincplant 293,445.68  969,122  87 

Interest  and  sundry  receipts 1 5,801 .  57 

$1,133,309  87 
Expenditures 

Mine  account $309,587.  13 

Mill  operation 66,621.80 

Ore  expense 36,383.  07 

Prospecting  and  dead  work 70,296 .  50 

Zinc  reduction  plant 287,619.  22 

General  expense 9,402 .  2 1 

Taxes,  fire  and  liability  insurance 40,51 1 .78 

Engineering  and  surveying 2.541.61 

Drainage 12,000.00 

Emergency  hospital 1,590  04 

Property  purchase 55,250.00 

$892,003  36 
Dividends  Nos,  36,  37,  38 180,000  00 

$1,072,003.36 
Balance  available  Jan.  1.  1921 61.306  51 

Jl. 133, 309  8 

Issued  capitalization,  480,000  shares  of  $10  par. 


Daly  West  Dividends  $225,000  in  1920 

A  report  of  operations  of  the  Daly  West  Mining  Co.  for 
1920  states  that  3,364,606  lb.  of  lead,  505,506  oz.  of  silver, 
341,465  lb,  of  copper,  and  241  oz.  of  gold  were  produced,  and 
sold  for  $615,464.45.    Operating  statement  follows: 

Balance  on  hand  Jai.  1,  1920 $141,978  99 

RECEIPTS 

Oresales $615,464.45 

Interest  and  sundry  receipts 6,809.77         $622,274.22 

$764,253  21 

E-XPENDITIUKS 

Mineaccount $158,408,33 

Prospecting,  exploratory  and  dead  work 1 34,894   1 4 

Oreoxpensc 22,647.49 

General  expense 

Office,  anlurics,  rent,  legal,  etc 8, 1 67   73 

EiiKiiicriiiKiincUurvcving 1,083    12 

Tin, II. 'I  r.iil  iiii.l  ilniiimKi- 9,000  00 

Tii.x.H,  lire  iiiid  luiliilitv  inaurnnco 9,061,78 

Kiiiirgcmy  liu.tpitiil 482  35 

Property  purchase 55,250  00 

Dividends  Nos.  62,  63,  64,  65 225,000  00 

$623,994  94 
llKlMiicnnhiiMdJiin  I.  1921  140,258.27  $764,253.2) 


Mining  Dividends  lor  May,  1921 

Tlie    following   ilividends    were    |i;ii,|    hy    American 
and  metallurgical  companies  dunri;;^   May,  1921. 


iiinicKiti  the  United  HIntci 

SitUllll'M. 

Per  Sum . 

Hill  A  Sullivnn 

Idiiliii 

$0  25W 

.iiMiiliilali'il.  n.l 

i:tiili 

05 

H.I) 

25 

,  .N.cki-1,  pill 

U.    S,    I.Mil    1 

in          1    50Q 

Aril. 

.ioq 

..  V  Ziii.-.  f 

2.000 

Nov 

151* 

:.■,.],-  I:%t,;,..,- 

Ariii. 

.250 

Till  Ills 


131. 
371 

840 


750  00 

201  60 

790  00 

689  00 

557  00 

(IIIO  Oil 

on  00 

00   00 


Coinpanirn  in  Cnnndii  ni 
.\inniiro  Minins,  c.s  .  .  . 
f'l.iilnsn*  .Mines,  T.Ul,  • 


$50, 
100, 
182, 


000.00 
000  00 
014.00 


Conlagas  Mines,  Ltd.  and  Home.. hike  Mining  ro-cnter  the 
ranks  of  dividend  payers,  the  liilli  ;  nol  having  paid  since 
Sept.  25,  1!»I9,  when  it  niaile  n  n  nlldy  <lisbursenient  of 
fiOc.  per  share.  New  .Jersey  Zinc  (  ..  ilishurses  a  pari  of  its 
sur|)luM, 
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Metal  Statistics 


Monthly  Average  Prices  of  Metals 


January '??§?! 

February 31.295 

March 25.551 

April 119.779 

May.....         102.585 

jiSe" 90.957 

July 

August 

September 

October 

November 

December 


Silver 

-New  York ■     ' 

1920     1921 
65.950 


59.233 
56.023 
59.337 
59.810 


96;i68   59.875 


39.985 

34  745 

32.479 

34.250 

34  lb5 

51.096   393.663 

53  736  385.538 


79  846 
85  005 
74  194 
68.848 
60  010 


Sterling  Exchange 
1920  1921 

367  082  372  650 
337  466  385.932 
370,870  381.806 
392  438  391 .784 
383  360  396  580 


360.404 


93.675 
83.480 
77.734 
64.774 


Year. 


100.900 


59  476     350.370 

54.197   346.460 

50  952  342  333 

41.845  348  101 

61  590  364  840 


New  York  quotations  cents  per  ounce  troy,  999  fine.    London,  pence  per  ounce, 
sterling  silver,  925  fine. 

Copper 


— New  York — 
Electrolytic 
1920         1921 
12.597 
12.556 

11  976 
12.438 

12  742 


London 


January ,'»*,,(? 

February '5  JSr 

March 8  331 

April 8.660 

l5fay                18.484 

JX 18576  ;::;::    whs           106.455 

iu^i^t 8  346     93.935     111143 

SepTmber.-.-.:;:;:;;      18.I44     ?6.381  Ml  905 


118.095 
120  188 
109.533 
103.025 
96  750 
87  864 


70,964 
70,925 
67  565 


Electrolytic 

1921 
79.119 
75.925 


1920 
123  238 


126  950 
118  348 
1 1 1  500 
109  200 
101  909 


71.190 
71.786 
74  298 


October '^  "i 

November ,   ,1; 

December 13.188 


93  327 
84.807 
75.702 


104.905 
94  614 
85  905 


Year 17.456 

New  York   quotations,   cents  per  lb. 


97.480      108  839         

London,  pounds  sterling  per  long  ton. 


Lead 


January 2  Jtl 

February ?■?!; 

March 9.145 

April 8902 

May 8-576 

June! 8.323 

July 8.338 

August. 8.687 


— St.  L 
1920 
8.300 


47  095 
50  256 
46.054 
39.225 
38  488 


1921 

4  747 

4,228 

4  084         8.894       4  000 

4.356         8.618       4  272 

4  952  8.352        4  784 

8   169      34  330 

8  283       34.960 

8  725     36.304 

8   160  ...     35.452 

?^^-.;::::::::::  7:670  ::::;:     7:0,8  35235 

Year 7.957     7.830     37  832 

New  York  and  St.  Louis  quotations,  cents  per  lb.      London,  pounds 
per  long  ton. 

Tin 


23  387 
20  650 
18  911 
20.589 
23  399 


-New  York- 


-99% ^Straits 

1920  1921  1920       1921 

January 61.596  36  000  36  000 

February 58,466  28.534  59  932     32.142 

March 61.037  27.296  61.926 

AprU 61.120  28.990  62.115 

IV^y 53.230  31.431  55.100 

June 46.125  48.327 

July 45.798  49.154 

August 43.856  47.620 

September 41.940  44.465 


28.806 
30.404 
32  500 


Octobe; 
November. 
December. . 


39.310     40.555 

35.667     36  854 

31.135     34.058 

48.273     49   101 


1920 
376  512 
395  750 
369.489 
345  450 
294.813 
250.614 
261.886 
274  048 
270  120 
258.190 
241.080 
212.440 

295.866 


1921 
190.464 
166.250 
156  024 
163.905 
177.411 


New  York  quotations,  cents  per  lb.    London,  pounds  sterling  per  long  ton. 

Zinc 


January ..  9.133 

February . .  5  708 

March 8.53 

April 8.I8J 

May 7.588 

June 7 .  465 

July 7720 

August i  ■  5" 

September 

October lii, 

November 6 .  247 

December 5  .  824 


5  413 

4.928 
4  737 

4.747 


58.643 
61.338 
53.467 
47.388 


4  848   45. 

41.193 
41.886 
41.220 

7  661   39.690 

39.756 


25  262 
24.850 
25  077 
25.530 
26,923 


Year 7.671      44  372     

New  York  and  St.  Louis  quotations,  cents  per  pound.    London,  pounds  sterling 
er  long  ton. 


Antimony,  Quiclvsllver  and  Platinum 


Quicksilver  ( 


Anrtmonvl 

^  New  Yurl<- 
1920         1921 

January 10.577 

February 11.588 

March 1 1   056 

Anril 10.500 

May 9.655 

June 8.289 

July 7.500 

August 7.177 

September 7.113 

Octber 6.723 

November 6.109 

December 5 .  534 

Year 8.485     81.123     

(a)  Antimony  quotations  in  cents  per  lb.  for  ordinary  brands, 
dollars  per  flask,     (c)   Platinum  in  dollars  per  ounce. 


Platinum  {') 
.-New  York— 
1920  1921 
154  23  73  400 
151  59  70,227 
138  56  72,463 
127  04  73  404 
97.50  73  740 
85.19      


110.90     

(/>)  Qmcksilverin 


Pig  Iron,  Pittsburgh 


January $40. 47 


February. 
March. 
April. . . 
May... 


42.95 
43.40 
43.72 
44.00 
44.89 

July 47.21 

August 48.90 

September 50.46 

October 49.21 

November 41.26 

December 36.96 


33  96 
28.96 
28  16 
26.96 


1920 
$39.88 
42  61 
42.90 
44.22 
44.88 
45.41 
47  42 
49.88 
50.46 
44.38 
39.20 
34.90 


1921 
31.96 
26.96 
26  46 
24  46 


$39.86 
43  40 
43.40 
43.90 
45.36 
46.40 
46.56 
49.35 
51.96 
48.58 
42.61 
37.73 


1921 
33  88 
30  25 
27  85 
26  77 


Year 

Ill  dollars  per  long  t 


44.45 


43.85 


44  9) 


Monthly  Crude  Copper  Production 


Alaska  shipments 

Arizona  Copper 

Calumet  &  Arizona 

Cons.  Ariz.  Smelting. . . . 

Inspiration 

Magma 

Miami 

New  Cornelia 

Old  Dominion 

Phelps  Dodge 

Shattuck  Arizona 

Ray 

United  Verde 

United  Verde  Extension. 

Calumet  &*Hecla 

Other  Lake  Superior 

Anac  ^nda 

East  Butte 

Nevada  Cons 

Chino 


January 
5.241.634 
2,300,000 
2,438,000 

(•) 
5,000,000 
600,000 
4,439,000 
2.170,000 
2,822,000 
6,339.000 

(  ) 
2,983,000 
3,500,000 
3,219,912 
7,234.300 
6,000,000 
9,700,000 
1,600,000 
3,000,000 
2,999,751 
7,500,000 
1,500.000 


1921 

February 
5,482,962 
2.000,000 
3,330.000 

(') 
4,500.000 
600,000 
4.200,101 
1.975,918 
1.882,000 
5.712,000 

{'> 
2.976,000 
3,450,000 
3,349,942 
7,395,084 
5,000,000 
9,000,000  I 
1,500,000 
3,000,000 
2,978,934 
7,500,000 
1,500,000 


April 
i, 615,500 
!.000,000 
1,204,000 

1,100,000 
378,900 

1,262.625 

,864,772 
984,000 

1,461,000 

(a) 


1,000,000 
1,935,840 
.047.140 


1,500,000 


,  estimated. 


OtLe 

Total  United  States. 
Imports:      Ore  and 

trates,  matte,  etc. 

Imports  of  blister,  unrefined. 


10,000,000  9,300.000  7,100.000  10,900,000 
90,586,597  86,632,941  91,046,345  46,946,523 
8,634,206     10,580.611      9,865.917    


etc. 


Imports  of  refined,  etc 

Grand  total 

British  Columbia: 
Granby  Cons 

Mexico 

Boleo 

Cananea 

Phelps       Dodge        Mexican 

properties 

Other  foreign: 

Cerro  de  Pasco 

Chile 

Katanga 

Backus  &  Johnston. 


130,356.789  6127,269,620  113,720,657 
2.530  038       2,274,530      2,617,702 


2,459, 
728, 


2,362,000       1,870,000      2,285,000         407,000 


(a)  No  copper  produced  during  this 


4,086,000 
6,732,000 
2,912,805 
1,760,000 


4,174,000 
5,278,000 
3,283,960 
1,306,000 


th.      t'O  Corrected. 


4,200,000 
6,000,000 
5,360,128 
1,642,000 


5,344, 
3,993 
4,862 
1,400 


Comparative  Annual  Copper  Production 


January, . . 
February. 
March 


Nfay. 


Jun 

July 

August 

September 

October 

November 

December 

(a)  Revised 


1919 
135,733,511 
111,649,512 
102,040,460 
98.808,998 
92,652,975 
95,856,570 
100,369,247 
107,994,040 
108,703,075 
115,143,143 
117,289,735 
102.997,633 


1920 
121,903,744 
117,450,000 
120,309,316 
116,078,871 
114,964,207 
116,107,856 
109,729,510 
116,460,654 
(a)  104,919,262 
„.i  105,231,571 
106.700.178 
95,709.009 


1921 
90,586  : 
86  632,5 
91,046,: 
46,946,; 
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Mining  Stocks 

Week  Ended  May  28,  1921 


Stock  Exch.  High    Lovp    Last                     Last  Dlv. 
COPPER 

Adventure BostoD                  *50 

Ahmeek Boston  52         52 

Alaska-Br.  Col N,  Y.  Curb  A           i 

AUouez Boston  23         21 

Anaconda New  York  42}        40i 

Arcadian  Consol Boston  2{         2 J 

Ariz.  Com'l Boston  9J         9 

Big  Ledge N.  Y.  Curb  A         } 

Bingham  Mines Boston  10          10 

Calumet  &  Arizona. .  Boston  5H       30 

Calumet  &  Hecla...  .  Boston  254       252 

Canada  Copper N.  Y.  Curb         

Centennial Boston  10            7 ; 

Cerrode  Pasco New  York  29         28} 

Chile  Copper New  York  I2|       115 

Chino New  York  26J       24} 

Columbus  ReiaU. .. .  Salt  Lake  •27}     *26i 

Con.  Ariiona N.  Y.  Curb         

Con.  Copper  M N.  Y.  Curb  If          1} 

Copper  Range Boston  36|       34} 

Crystal  Copper  (new)  Boston  Curb  •30       '26 

Davis-Daly Boston  7          6 

East  Butte  . .      Boston  9}         9 

Fust  National Boston  Curb  •75       *65 

Franklin Boston                 

Gadsden  Copper N.  Y.  Curb         

Granby  Consol New  York  22}       22} 

Greene-Cananea New  York            

Hancock Boston  3}         3} 

Howe  Sound N.  Y.  Curb          

Inspiration  Consol.. .  New  York  366        35 

Iron  Cap Boston  Curb       

Isle  Royale Boston  2Ii       21 

Keimecott New  York  21 J       20  { 

Keweenaw Boston                  

Lake  Copper Boston  3}          2  J 

La  Salle Boston  2           2 

Magma  Chief N.  Y.  Curb         

Magma  Copper N.  Y.  Curb  21}       20) 

Majotic Boston  Cu>b  •!!       ^09 

MaaoD  Valley Boston                 

Mass  Consolidated . .  Boston  2}         2} 

Majrflower-OldCol..  Boston  4l         4 

Miami  Copper New  York  23f       22} 

Michigan Boston  2           2 

Mohawk Boston  53!        52} 

Mother  Lode  (new)..  N.  Y.  Curb  5}         5} 

Nevada  Conaol New  York  12}       ll| 

New  Baltic Boston  Curb       

New  Cornelia Boston  15]        15} 

Niion  Nevada N.  Y.  Curb         

North  Butte Boston  tOi       10) 

North  J.«ke Bo«ton  ^           ^ 

Ohio  Copper N.  Y.  Curb         

Old  Dominion Boeton  22}       21 

Ctceola Boston  32         30 

PbelpaDr^ge Open  Mar.  tl60     tI50 

Quiney Boeton  40        39 

Ray  CoDMlldated...  New  York  14i       14 

Ray  llerculcM Bonton  Curb       

8t.  Mary's  Min.  Ld..  Boston  39         38 

Beoeca  Copper Boston  I6J       163 

Hhannon Bonton  0.80     0.80 

Hhattuck  Arliona....  New  York  7            7 

Houth  Lake Boston                  

Superior  C.'opper Br^nton                  

Superior  A  uonton...  Boston  1}          1} 

TeoD.  C.  AC.  cfi...  New  York  9}         81 

Toulumna Boslon  •65       *60 

United  Verde  Ei... .  Boston  Curb  28         25} 

UUh  C^mnol Iloaton  4            3{ 

VUhCtipprr New  York  561       S4t 

UUh  Meul  A  T... .  HomUm  II         1} 

Vldtorla Boaton  l|         |) 

Wfauma Boaton  •45       *40     •40 

WatvariM Boaton  11         1 1          1 1        

NICKKI^COPPKR 

lotamat.  Niokel New  York  fH       15}        15)   Mar. '19, 

InUrnat.  Niokal,  p(..  N«w  York  82|       B2|       82|   May '21.  Q 

LEAD 

NaUr.n«l  r.««d New  York  77         77         77     Mar. '21.0 

NatloT.al  l.ntd,  pM  New  York  104        102        102     Mar. '21,  Q 

Ht.JoMrphl.eoir....  New  York  12         12          12     Mar, '21,4 

Hlawart  Mining Hoaton  c;urh       •6     Dm. '15. 

7,INC 

Am.  K.  L.  AH New  York  91           9|       '<|    May '20, 

Am.  Z.  L.  A  H,prd..  New  York              29     Nr,v, '20,  O 

Butuf;   AZ Nfrw  York  St          4 " 

lliitl*  A  HTip«rlor ..    .  New  York  Ml        13 

Callahan  Zn-I,>l .New  York  5}         4 

NewJaraoyZn N.  V.  rrurb  126       126'     I J 

Huormm .N.  Y.  Curb  'S         '2 

Yallow  IMn« I,4i«  AngalM    | 

•  r'enit  par  ahara.  t  Fllrl  or  aakad.      t  QwUti. 

HA.  Serni-aonually.  RM,  Ili-monUily.  K,lrr«cular. 


52     Sept. '20,  Q      JO. 50 

21     Mar.' '19 T.OO' 

40'  Nov.  '20,  Q         1.00 

2|      

9  Oct. '18,                .50 

A    

10  Sept. '19,  Q  .25 
50     Mar. '21,0  .50 

252}  June '20,  Q         5.00 

•13        

7»    Dec.  '18,  SA        1.00 
28}  Mar   '21,  Q  .50 

lU      

24f  Sept. '20,  Q  .37} 

*26;     

A  Dec.  '18,  Q  .05 

1}     

34 J  Sept.  '20,  Q  .50 

•30       

6i  Mar. '20,  Q  .25 

9}  Dee.  '19,  A  .50 

•65     Feb. '19,  SA         .15 

2i     

•25       

22}   May  '19,  Q  1.25 

23}  Nov. '20,  Q  .50 

3}     

2}  Jan. '21,  Q  .05 

35     Oct. '20,  Q  1.00 

6}  Sept.  '20,  K  .25 

21  Sept. '19,  SA        .50 
201  Deo.  '20,  Q  .50 

U     

3       

2       

•21  

20}  Jan. '19,  Q  .50 

•09  

11  

2}  Nov. '17,  Q         1.00 

22)  May'ii.Q '.56' 

2       

52}  Nov. '20,  Q         1.00 

lU  Sept. '20,  Q  .25 

I5J  Au'gV'iO.k :25' 

•5       

10)  Oct. '18,  Q  .25 

!      
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The  Case  for  a  Department  of  Mines 

THE  ARGUMENTS  why  the  mining  industry  should 
now  move  as  a  body  in  support  of  a  Department  of 
Mines  have  been  ably  editorially  summarized  by  Coal 
Age  in  the  issue  of  May  26,  apropos  of  the  Freling- 
huysen  Bill,  which  is  designed  to  establish  what  are 
vital  statistical  facts  regarding  the  coal  industry.  The 
original  draft  of  the  bill  placed  the  carrying  out  of  its 
provisions  in  the  hands  of  the  Director  of  the  Geological 
Survey,  but  as  it  now  stands  it  is  intrusted  to  the  Sec- 
retary of  Commerce  and  the  Director  of  the  Bureau  of 
Mines.  The  bill  is  obscure  as  to  how  the  work  shall  be 
divided;  but  the  prevailing  theory  is  that  the  statistical 
work  and  the  reporting  thereon  shall  be  taken  over  by 
the  Commerce  Department  and  the  technical  investiga- 
tions shall  be  conducted  by  the  Bureau  of  Mines. 

Technical  investigations  on  coal  have  always  been  one 
of  the  chief  features  of  the  Bureau  of  Mines,  so  that 
this  new  commission  will  hardly  disturb  it  from  its 
routine;  but  the  pi-oposed  duties  of  the  Department  of 
Commerce  will  mean  lifting  the  coal  statistical  work 
from  the  Geological  Survey  and  transferring  it  to  the 
Commerce  Department.  For  this  we  see  no  logical 
warrant  whatever;  it  is  not,  we  believe,  in  the  line  of 
constructive  reorganization,  but  more  in  the  way  of 
light-hearted  and  wanton  monkeying.  Mining  is  not 
commerce,  and  no  casuistry  can  make  it  so.  The  Geo- 
logical Survey  has  developed  the  investigations  and 
statistics  of  coal  production  for  many  years  with  great 
success  and  accuracy;  and  during  the  war  their  data 
furnished  satisfactorily  the  facts  for  the  Fuel  Adminis- 
tration. 

On  the  other  hand,  the  mineral  statistics  of  the  last 
census  (the  census  is  the  chief  statistical  organization 
of  the  Commerce  Department)  were  notably  bad;  so 
that  when  the  present  census  began  there  were  confer- 
ences between  the  Census  Bureau,  the  Geological  Sur- 
vey, and  the  Bureau  of  Mines,  with  a  view  toward  get- 
ting more  reliable  statistics  than  in  the  past.  It  was 
granted  that  these  could  only  he  intelligently  collected 
and  properly  interpreted  for  presentation  by  men 
familiar  icith  the  mineral  industry;  and,  therefore,  the 
Interior  Department  bureaus,  at  the  request  of  the 
Census  Bureau,  selected  Mr.  Frank  J.  Katz,  of  the 
Geological  Survey,  to  take  charge  of  mineral  statistics 
for  the  census  and  to  arrange  for  a  fusion  of  the 
endeavors  of  the  Census  Bureau  and  those  of  the  In- 
terior Department  in  such  manner  as  to  avoid  duplica- 
tion. Therefore,  the  only  way  that  the  Department  of 
Commerce  will  be  able  to  gather  and  present  mineral 
statistics  reliably  in  the  future,  if  it  relieves  the  Geo- 
logical Survey  and  the  Bureau  of  Mines  of  their  mineral 
statistics,  will  be  to  hire  a  new  corps  of  men  familial' 
with  the  industry;  and  in  the  long  run  it  is  more  likely 
that  the  work  will  slip  back  into  the  hands  of  routine 
statisticians. 


The  trouble  is  that  we  have  no  single  Government 
branch  to  which  Congress  can  look  as  representing  min- 
ing. Instead,  we  have  two  bureaus  in  the  same  depart- 
ment, jealous  of  each  other's  extension  of  activities, 
and,  therefore,  not  disposed  to  fight  back  to  back,  under 
a  Secretary  of  the  Interior  who  usually  is  apologetic  and 
half-hearted  when  a  powerful  cruiser  in  the  uncharted 
seas  of  Washington's  executive  departments  bears  down 
with  the  intention  of  relieving  the  department  from 
some  of  the  mining  duties. 

The  industrial  side  of  mining  is  only  fragmentarily 
represented  at  best.  Most  has  been  done  by  the  Geo- 
logical Survey,  where  it  was  least  in  place.  The  metal- 
lurgists and  experiment-station  experimenters  who  are 
doing  most  valuable  work  in  their  line  for  the  Bureau 
of  Mines  have  little  idea  what  the  business  of  mining 
may  be,  or  why  the  Bureau  of  Mines  should  be  inter- 
ested in  it.  We  need  reorganization  right  there.  Trans- 
fer the  Bureau  of  Mines  and  the  Geological  Survey 
bodily  into  the  Commerce  Department,  if  you  will: 
they  do  not  belong  there,  but  they  would  probably  be 
more  actively  reorganized  under  Hoover  than  any  one 
else.  But  Hoover  is  only  a  transitory  phase  in  Wash- 
ington; new  Secretaries  of  Commerce  will  come,  and 
certainly  they  will  not  be  mining  men,  and  not  even 
engineers;  they  will  be  merchants  or  manufacturers, 
as  in  the  past.  The  Government  machine,  on  the  other 
hand,  will,  we  expect,  go  on  forever;  so  that  the 
all-important  thing  is  to  have  any  change  a  change  for 
the  better  per  se. 

If  we  take  the  Geological  Survey  and  divest  it  of  its 
economic  work  which  it  has  undertaken,  to  its  great 
credit  and  to  the  great  good  of  the  country ;  if  we  take 
the  Bureau  of  Mines  and  rechristen  it  for  what  it  really 
is,  a  Bureau  of  Mineral  Technology;  if  we  create  a  new 
Bureau  of  Mineral  Economics;  and  put  all  under  a 
Secretary  of  Mines — then  we  shall  have  an  adequate 
organization  without  much  more  expense  and  personnel 
than  we  have  at  present. 

The  mining  industry,  which  embraces  metals,  non- 
metals,  coal  and  oil,  is  an  enoi-mous  one;  it  is  not  com- 
merce, but  a  producer  of  the  raw  materials  for 
manufacturing  and  commerce.  It  is  as  fundamental  as 
agriculture,  and  not  to  be  casually  grouped  with  the 
boot-and-shoe  industry  or  the  ladies'  millinery  business. 
It  is  one  of  the  principal  industries  of  the  greatest 
mining  country  in  the  world,  which  mines  the  frame- 
work of  commerce  and  industry  for  many  countries 
besides  our  own;  and  yet  when  Congress  wants  some- 
thing done  with  regard  to  the  industry,  it  does  not  know 
where  to  turn. 

During  the  war,  the  Interior  Department  bureaus 
were  passed  by  and  the  economics  of  the  metal  mining 
industries  were  intrusted  to  the  War  Industries  Board; 
of  coal  and  oil,  to  the  Fuel  Administration.     And  now 
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the  colossal  Frelinghuysen  Bill,  designed  to  throw  light 
on  the  coal  industry,  puts  hesitatingly  one  foot  each  on 
two  ships  sailing  in  different  directions. 


The  Engineer  and  the 

Business  of  Mining 
"TS  ENGINEERING  A  PROFESSION  or  a  business?" 
X  is  a  question  which  has  been  consistently  discussed 
of  late,  in  connection  with  the  fight  in  New  York  State 
over  the  engineer's  licensing  law.  For  the  mining  engi- 
neer, however,  his  chief  interest  is  not  in  engineering, 
but  in  mining.  We  think  that  we  shall  receive  general 
agreement  to  this  preliminary  definition.  And,  there- 
fore, the  question  which  we  would  like  to  propound  to 
him  is  whether  mining  is  a  profession  or  a  business? 
And  we  think  we  shall  receive  the  great  majority  of 
votes  to  the  effect  that  mining  is  a  business.  It  is  an 
industry. 

The  engineering  of  mines  is  not  to  be  compared 
closely  to  the  law,  medicine,  or  the  clerical  occupations. 
The  doctor,  the  lawyer,  or  the  clergyman  prescribes  for 
the  body,  for  civil  strife,  and  for  the  soul,  from  his 
knowledge  of  the  laws  of  physiology,  or  codified  law,  or 
of  the  moral  and  divine  law  respectively.  They  are 
compensated  therefor  by  fees,  flat  charges,  or  salaries. 
But  they  do  not  sell  any  material  commodity;  and  in 
this  we  see  the  wide  difference  between  the  practice  of 
these  professions  and  the  engineering  of  mining. 

The  engineering  of  mining  is  the  business  guiding  of 
one  of  the  greatest  extractive  industries;  and  the  engi- 
neer of  mines,  in  the  true  sense  that  it  has  come  to  be 
generally  accepted,  studies,  comprehends,  and  guides  the 
whole  transaction.  It  is  not  a  simple  operation,  but  a 
series  of  problems  in  steps:  A.  Find  the  ore,  develop 
it,  expose  it  and  measure  it.  B.  Remove  it  from  the 
ground.  C.  Reduce  the  metal  out  of  the  ore.  D.  Mar- 
ket your  metal.  These  operations  have  developed  special- 
ists: for  A,  the  geological  engineer;  for  B,  the  mechani- 
cal-electrical engineer;  for  C,  the  metallurgical  engi- 
neer; for  D,  the  managing  and  financial  engineer.  Who, 
then,  is  the  engineer  of  mining?  Any  one  of  the  above, 
or  any  combination  of  more  than  one. 

A  generation  ago,  the  engineer  of  mining  was  all  of 
the  above  combined:  a  miiltitm  in  parvo,  an  e  plurihiiK 
v.num :  and  there  were  some  able  specimens  thus  de- 
veloped. Nowadays  knowledge  has  gone  too  far:  the 
jack  of  all  trades  in  mining  is  master  of  none:  there  is 
no  profit  in  attempting  the  stretch. 

But  the  whole  thing  is  a  business.  The  primary  ob- 
ject of  the  operation  is  to  produce  and  sell  material 
commodities  a/  a  iirojil.  The  four  kinds  of  engineering 
which  control  the  businesH  all  are  carried  on  with  the 
main  object  of  a  profit. 

The.Me  things  are  open  to  no  dispute.  Nobody  will 
diHagree  with  us.  But  we  believe  thai  the  engineers 
of  mining  would  do  well  to  follow  out  the  logical  deduc- 
tiooH  and  courweH.  Much  has  bc(?n  written  and  said 
within  the  last  two  yearH  about  the  duty  of  the  engineer 
as  a  citizen;  that  the  engineer  was  best  fitt<'d  to  handle 
the  public  bu.sine.HH;  thai  the  engineer  of  mines  should 
devote  his  abilities  to  guiding  the  econnmlc  affairH  of 
the  countr>'.  Jiul  then-  is  a  hiatu.n  h<r<-.  The  progress 
of  organisation  in  the  mining  itulustry  ban  bcien  such 
that  the  fact  Im  that  the  mining  enginei-r  does  not,  as 
a  cla.MH,  take  any  inlelligi-nt  interest  in  his  own  businesK. 
The  Vjackground  of  imprtwsion  thai  he  is  a  profesHlonal 
man — that  he  is  a  kind  of  nclentlHt     hampers  him. 


There  is  an  academic  timidity  about  the  high-class 
engineer,  when  it  comes  to  discussing  anything  but 
technology — a  shrinking  away  from  contemplation  or 
discussion  of  the  fundamental  economic  conditions  gov- 
erning his  industry — that  almo.st  reminds  one  of  the 
recent  European  professional  caste  feeling  of  superior- 
ity to  "trade."  Your  engineer  can  locate  and  estimate 
the  ore;  can  remove  it  skilfully  from  the  ground;  ex- 
tract the  metal  with  marvelous  skill.  This  is  engineer- 
ing, he  will  tell  you.  But,  what  about  the  tariff  on 
minerals,  on  tungsten,  chrome,  and  bauxite?  "A  for- 
bidden subject,  my  dear  sir,"  says  the  high-class  engi- 
neer, in  effect:  "do  not  mention  it  in  my  presence 
again."  Yet  this  may  determine  whether  you  will  mine 
or  not. 

How  about  the  McFadden  Bill,  to  subsidize  the  gold 
miner?  "Mercy,  how  coarsely  the  man  talks — we  shall 
be  ranked  next  with  the  promoter  class!"  What  about 
the  Pittman  Act,  without  which  your  mines  would  be 
now  closed?  Is  it  sound  or  not — what  do  you  think 
about  it?  "The  subject,  my  persistent  sir,  is  not  in 
place  in  an  assemblage  of  professional  men."  What 
about  the  mineral  policy  of  England  and  of  France? 
"Hadn't  we  better  leave  that  to  the  State  Department?" 
What  do  you  think  of  the  way  the  Bureau  of  Mines  and 
the  Geological  Survey  are  being  run?  "Isn't  that  the 
business  of  the  Directors?  They  might  not  like  it  if  we 
expressed  an  opinion."  What  about  the  Minerals  Sepa- 
ration grip  on  flotation?  "That  is  a  subject  that  I 
could  easily  get  myself  in  trouble  with — if  I  don't  think 
about  it,  I  shall  retain  my  professional  detachment." 
What  do  you  think  about  these  apex  controversies:  are 
they  silly  or  are  they  constructive?  "Oh,  say  now;  I 
have  a  friend  who  is  a  geologist."  What  do  you  think 
about  licensing  mining  engineers?  "Are  they  licensing 
mining  engineers — oh,  yes;  I  remember.  Engineering 
Council  has  attended  to  that.  I  haven't  the  slightest 
idea  what  it  is  all  about,  but  it  has  all  been  arranged 
for  us." 

The  engineers  of  mining  should  realize  that  they  are 
engaged  in  a  business  transaction,  if  they  are  engaged 
at  all.  They  should  cease  to  be  afraid  of  the  great 
controlling  factors  in  their  own  business.  Until  then, 
we  are  forced  to  admit,  we  should  not  hold  ourselves 
superiorly  fitted  for  handling  nlhei-  kinds  of  business, 
including  public  business. 


Farmers'  and  Miners'  Combinations 

THE  ANNOUNCEMENT  of  tin-  formation  of  the 
Farmers'  Finance  Corporal  imi,  a  "co-operative 
financial  institution"  with  a  capital  stock  of  $100,000.- 
000.  is  of  intense  interest,  not  iiiil\  to  farmers  and  food 
consumers  but  to  the  mining  industry.  Like  the  agri- 
cultural industry,  mining  is  .-i  rn'.it  basic  industry, 
engaged  in  the  production  of  raw  materials  for  general 
use;  and  the  problems  of  these  iwo  great  fields  of 
endeavor  are  in  many  ways  sitnilar.  There  has  been  a 
nol.nble  hiatus  between  the  fun  mi  .ind  the  consumer, 
a  wide  split  between  the  prices  n,,  , Tower  gets  for  his 
produce,  which  often  does  not  iMimit  him  to  go  on 
producing,  and  the  price  the  luni  .wife  pays  for  the 
family's  food,  which  often  beai  liMle  relation,  in  its 
altitude,  to  the  cost  or  volume  oi  |. induction.  The  rea- 
son is.  in  general,  poor  marketing  ystems,  waste,  ruin- 
OUH  compel  it  ion  in  distributive  met  bods,  and  petty  or 
larger  combinalions  of  middlemen  iil  various  alages  to 
keep  prices  at  a  certain  profitable  level. 
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■  The  answer  to  this  problem  has  been  found  in  cer- 
tain sections  by  combinations  of  producers  into  a  mar- 
keting organization — like  the  California  Citrus  Grow- 
ers' Association,  in  which  growers  hold  stock  and  which 
is  a  purely  co-operative  body,  marketing  the  citrus 
fruits  scientifically  and  economically.  No  one  has  pro- 
tested against  these  regional  organizations.  They  have 
been  good  things.  They  have  eliminated  waste.  They 
have  closed  up  the  price  gap  between  producer  and 
consumer  to  the  advantage  of  both — or  at  least  to  that 
of  the  producer.  They  have  reduced  to  a  minimum  the 
rake-oif  of  the  non-productive  middlemen.  There  ought 
to  be  more  of  them  for  our  country's  health  as  an 
agricultural  nation;  and  agriculture  is  the  backbone  of 
a  country,  economically  and  as  a  guarantee  of  stability 
and  democratic  institutions.  These  associations  are 
also,  however,  combinations  in  restraint  of  trade.  They 
involve  private  price-fixing  agreements.  There  is  no 
getting  away  from  it. 

And  now  a  national  association  or  combination  of 
farmers  on  this  basis  is  proposed.  The  new  organiza- 
tion is  a  subsidiary  of  the  United  States  Grain  Growers, 
Inc.,  recently  organized  at  Chicago,  which  will  organize 
the  marketing  of  grain  and  "stabilize  and  perhaps  re- 
duce the  price  of  flour."  Besides  grain,  it  is  planned  to 
embrace,  along  similar  lines,  livestock,  fruit,  vegetables, 
poultry,  eggs,  tobacco,  and  other  products.  The  imme- 
diate steps  will  be  the  establishment  of  terminal  sales 
agencies,  warehousing  facilities  at  terminal  markets,  an 
€xport  corporation,  and  a  marketing  news  service. 

The  parent  corporation,  the  United  States  Grain 
Growers,  Inc.,  is  repoiled  to  comprise  in  its  member- 
ship most  of  the  grain  growers  of  the  country ;  and  the 
new  subsidiary  will  doubtless  have  as  its  stockholders 
eventually  most  of  the  other  big  farmers,  as  individuals 
or  groups.  A  campaign  wfll  be  launched  to  distribute 
its  stock  among  farmers  at  $100  a  share.  The  general 
counsel  for  the  organization  is  Clifford  Thorne,  of 
Chicago ;  and  it  is  announced  that  Bernard  M.  Baruch 
will  serve  in  an  advisory  capacity' for  the  corporation. 

We  must  approve  of  the  principle  of  these  co-oper- 
ative organizations.  At  the  same  time,  we  feel  rather 
aghast  at  the  results  to  which  logic  and  business  com- 
mon sense  have  led.  Here  is  a  farmers'  combination, 
prospectively  more  powerful  than  any  business  or  indus- 
trial combination  the  world  has  ever  seen.  Standard 
Oil  and  the  United  States  Steel  Corporation  will  be 
relegated  to  inferior  rank.  Those  who  have  hitherto 
freely  indicted  labor  organization  as  the  greatest  trade- 
restraining  combination  in  the  country,  and  criticised 
the  anti-trust  law  for  not  being  applied  to  them,  will 
find  food  for  thought  in  this  new  type  of  combination, 
most  inclusive  and  powerful  of  all.  It  has  been  found 
difficult  to  attack  the  trade-restraining  activities  of  the 
labor  unions,  because  they  have  not  been  incorporated; 
but  these  new  farmers'  combinations  are  incorporated 
and  fearless.  Mr.  Thorne,  the  counsel,  stated,  "We  are 
asking  no  favors  of  the  Government.  Nor  are  we  askinij; 
for  anything  that  we  are  not  willing  to  accord  to  every 
other  line  of  industry.  We  are  going  to  operate  on  a 
business  basis." 

This  last  .setting  forth  of  position  makes  plain  the 
permissible  application  of  the  plan  to  the  mining  indus- 
try. We  are  forced  to  approve  of  it,  on  logical  grounds, 
for  the  farming  industry,  although,  as  we  stated  above, 
we  cannot  (|uitc  foresee  the  further  results  of  this  most 
profoundly  significant  development  and  experiment  in 
socialistic  organization.    Who,  for  example,  is  going  to 


represent  the  consumers'  interests,  and  will  not  this 
necessity  eventually  compel  government  supervision 
of  prices?  But  we  have  much  the  same  evils  or  defects 
of  organization  in  the  mining  industry  that  the  farmers 
have  to  suffer  under:  the  same  faulty  marketing  and 
distributing  methods,  the  same  unreasonable  split  be- 
tween thirteen-cent  copper  to  the  producer,  large  or 
.'■.mall,  and  dollar  copper  to  the  home  builder,  with  the 
difference  mainly  absorbed  by  an  army  of  middlemen. 
On  this  problem  we  know  our  copper  producers  have 
been  working.  Will  they  perhaps  intrepidly  follow  the 
course  of  the  farmer  and  organize  the  Miners'  Finance 
Corporation,  to  "stabilize"  the  price  of  metals,  as  the 
United  States  Grain  Growers,  Inc.,  purpo.ses  doing  in 
the  case  of  flour;  to  study  the  problems  of  marketing 
and  the  elimination  of  middlemen's  profits,  and  provide 
the  consumer  with  his  sheet  and  wire  copper  at  a  less 
price,  while  the  miner  gets  a  better  price? 

There  is  a  difference,  to  be  sure,  between  the  agricul- 
tural and  the  mining  industries,  in  that  large  groups 
control  more  in  the  latter.  But  these  large  groups  have 
not  combined,  and,  therefore,  have  been  inactive  in 
supporting  their  industry:  great  size  has  made  them 
timid  and  sensitive  against  possible  attack.  The  farm- 
ers have  had  no  such  timidity,  any  more  than  the  labor 
unions  had;  and  their  numbers  make  them  formidable 
and  effective.  And  there  are  a  host  of  miners  outside 
of  the  largest  companies  who  would  have  no  more  hesi- 
tation in  any  plan  that  would  promise  better  support 
and  organization  to  their  industry  than  the  farmers 
have  had. 


Reform  in  the  Patent  Oflfice 

A  GENIUS  FOR  INVENTION  is  something  which 
not  all  of  us  possess,  but  it  is  nevertheless  a  fairly 
common  attribute  of  the  American  engineering  mind, 
and  the  efficient  co-operation  of  the  U.  S.  Patent  Office 
i  1  recording  and  protecting  our  ideas  is  necessary.  The 
year  1920  was  by  far  the  busiest  year  in  the  history  of 
that  Government  bureau;  the  lull  in  business  seems  to 
have  given  inventors  an  opportunity  to  develop  their 
"houghts  and  to  dream  of  new  things.  As  a  result,  over 
40,000  applications  for  patents  are  now  awaiting  exam- 
ination and  response  on  the  part  of  the  Patent  Office. 
This  means  that  the  average  new  application  is  not 
■  eached  for  seven  months  after  it  is  received.  True,  the 
inventor  sometimes  wishes  to  delay  the  granting  of  a 
patent  as  long  as  possible,  in  order  to  have  protection 
extend  over  a  longer  time;  but  in  many  cases  the  appli- 
cant is  anxious  to  have  the  status  of  his  invention  de- 
termined at  the  earliest  possible  date,  so  that  he  may 
make  plans  accordingly.  To  him  a  delay  of  seven 
p-ionths  before  anyone  even  looks  at  his  application  is 
most  undesirable,  and  the  condition  is  not  a  healthy  one. 
The  American  Engineering  Council  has  joined  with 
several  other  associations  in  a  broad  movement  to  bring 
•bout  sweeping  reforms  in  the  Patent  Ofltice.  In  addi- 
tion to  the  condition  ju.st  outlined,  the  Nolan  bill  awaits 
action  by  Congress,  and  the  passage  of  this  act  is  to  be 
pushed  by  the  Council.  It  provides  for  the  promotion 
cf  the  international  rights  of  inventors,  which  are  often 
of  more  importance  than  domestic  rights.  We  trust 
that  all  of  those  interested  will  give  their  maximum 
.'■upport  toward  a  betterment  of  conditions.  Some  in- 
ventors, of  course,  are  freaks,  but  most  of  them  are  not, 
and  to  them  we  owe  a  large  share  of  our  industrial 
progress. 
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Further  Comments  on  the  Naica  Case 

The  observations  of  "Lay  Student"  in  Engineering 
and  Mining  Journal  of  May  14  regarding  the  Naica 
case  will,  I  am  afraid,  leave  a  wrong  impression  in  the 
minds  of  your  readers  regarding  the  essential  features 
of  the  recent  decision  of  the  Supreme  Court  of  Mexico 
in  this  litigation.  I  must  leave  to  others  the  discus- 
sion of  the  subtleties  of  civil  law,  but  having  gone 
into  the  case  pretty  thoroughly  in  behalf  of  one  of  the 
principal  stockholders,  I  may  venture  to  give  your 
readers — whether  they  may  be  students  of  law  or  plain 
business  men — a  brief  statement  of  the  central  features 
of  the  case. 

The  decision  of  the  Supreme  Court  of  Mexico  in 
Januar>%  1921,  ordered  the  return  of  the  principal  mine 
cf  the  Naica  company  to  the  heirs  of  Stoppelli  on  the 
following  grounds  (the  parts  of  the  summary  given 
below  in  parentheses  constituting  my  comments)  : 

1.  That  Stoppelli,  one  of  the  original  organizers  of  the 
company,  had  contributed  the  mine  to  the  corporation 
at  the  time  of  its  organization  in  1897  (although  he 
had  to  contribute  merely  the  right  to  denounce  the 
mine,  which  right,  moreover,  he  sold  to  the  company). 

2.  That  the  Naica  company  had  not  been  legally 
organized,  because  of  certain  omissions  in  its  original 
articles  of  incorporation  (although  these  omissions  had 
later  been  legally  repaired). 

3.  That  the  company,  by  reason  of  these  omissions, 
was  non-existent,  and,  therefore,  the  property  held  by 
it  belonged  to  its  associate  members,  and  on  dissolu- 
tion each  associate  was  to  receive  back  what  he  had 
originally  brought  to  the  company  at  its  organization. 

4.  That,  though  the  right  to  petition  the  court  for 
the  dissolution  of  the  company  under  the  law  is  con- 
fined to  associates  in  the  company,  namely  stockholders, 
and  although  Stoppelli  had  forfeited  his  shares  for  fail- 
ure to  meet  the  last  five  of  a  series  of  fourteen  assess- 
ments against  them  for  an  increase  in  capital,  this 
forfeiture  was  illegal,  and  thus  the  plaintiffs  were 
ab.solved  from  their  legal  responsibility  to  prove  their 
.status  as  associates  as  a  condition  to  the  prosecution  of 
their  case. 

5.  That  if  it  were  true  that  Stoppelli  had  forfeited 
certain  shares  for  failure  to  pay  assessments  against 
them,  these  were  not  all  of  the  shares  he  possessed, 
because  he  must  have  received  other  and  non-assess- 
able shares  (the  court  argued)  in  return  for  the  alleged 
contribution  of  the  mine  to  th(;  company  (although  no 
record  of  these  shares  had  at  any  time  been  made  by 
the  company,  and  their  existence  was  unknown  to  any 
perHon;  nor  had  any  claim  at  any  time  been  made 
regarding  them  in  behalf  of  any  person.  Moreover,  all 
of  the  cxiHling  shares  of  the  company  were  plainly 
dcMcrihed  as  asHeHHablc  in  the  original  arlicles  of  in- 
corporation ) . 

C.  That  a  Mclllement  between  the  company  and  Ihi' 
heirs  of  Sloppc'lli  made  in  lOOf),  on  the  termination  of 
the  previous  litigation  between  them,  was  inconse- 
(|uential  because  it  had  not  been  ratified  bv  the  Stoppelli 
heim  (although  the  money  p»i«l  by  the  company  in  the 
HCttlement  was  retained  by  the  estate,  and  't-   return  or 


tender  under  Mexican  law  being  a  necessary  precedent 
requirement  to  any  action  attempting  to  set  it  aside). 

7.  That  the  right  of  action  of  Stoppelli  was  not  out- 
lawed by  the  statute  of  limitations,  although  more  than 
twenty  years  had  elapsed  from  the  date  of  the  organi- 
zation of  the  company  at  the  time  the  action  was 
brought,  because  under  the  Civil  Code  no  illegal  or- 
ganization is  made  legal  by  the  passage  of  time.  (This 
position  was  taken  by  the  court,  although  the  Civil 
Code  in  no  way  applied  to  the  Naica  case,  it  having 
to  do  with  a  mercantile  transaction  and  thus  falling 
within  the  scope  of  the  Commercial  Code,  as  indeed 
the  court  itself  held  with  respect  to  every  other  point 
in   the   case). 

8.  That  there  was  to  be  no  legal  effect  given  to  the 
amendment  by  the  original  partie.^  of  the  original  defec- 
tive charter  of  the  company  which  they  thought  they 
accomplished  when  they  adopted  their  by-laws  in  the 
year  following  the  organization  of  the  company,  and 
included  therein  all  the  necessary  legal  observances 
omitted  from  the  original  papers  (this  being  held,  al- 
though nothing  in  the  law  prohibits  such  amendment  of 
articles  of  incorporation). 

There  are  a  number  of  other  interesting  and  per- 
tinent points  in  the  decision  of  the  court,  but  the  fore- 
going are  the  most  material.  Indeed,  none  of  them  is 
of  relative  conseciuence  compared  with  the  single  one  in 
which  the  court  ingeniously  contrived  to  give  legal 
status  to  the  plaintiffs  through  the  creation  of  the 
fictitious  non-assessable  shares  which  it  assumed  that 
Stoppelli  had  at  one  time  possessed  ( unconsciously, 
it  must  have  been),  and  in  some  mysterious  way  had 
transmitted  to  his  heirs. 

The  entire  structure  of  the  deiision,  with  all  the  legal 
argumentation,  would  crumble  if  the  fiction  of  "non- 
assessable shares"  were  removed.  This  fantastic  con- 
ception has  nothing  to  do  with  law,  whether  civil  or 
Anglo-Saxon,  but  is  the  illegitimate  offspring  of  out- 
raged Fact  by  Wanton  Judicial  Casuistry. 

Nothing  in  the  facts  of  the  case  afforded  an  escape 
from  the  embarrassment  under  which  the  court  suf- 
fered in  attempting  to  give  countenance  to  the  plain- 
tiff's demands.  Other  difficulties  could  be  overcome  by 
argumentation,  or  at  least  obstured;  but  no  amount 
of  verbiage  could  conceal  the  )i!aintiff's  lack  of  right 
to  be  in  court  at  all.  Conse(|U(  iitly,  the  missing  fact 
had  to  be  contrived. 

"Lay  Student"  suggests  that  to  Americans  the  Naica 
case  is  diflicult  because  they  ;ire  accustomed  to  Anglo- 
Saxon  jurisprudence,  whereas  I  he  Naica  case  was  gov- 
erned by  civil  law.  This,  however,  in  my  view,  does 
not  exi)lain  the  difficulty  which  rij'lit -minded  Americans 
find  in  accepting  this  extracnlin.uy  decision  of  the 
chief  court  of  Mexico.  The  N:iiia  decision  was  not 
arrived  at  as  a  result  of  the  vagaries  of  the  civil  law. 
The  civil  law,  which  applies  in  Mexico,  applies  also 
in  French  jurisprudence.  Indeed.  I^'rench  authors  are 
the  main  sources  of  interpret.il  ive  authority  in  Mexi- 
can jurisprudence.  Hut  a  deei  Imh  such  as  the  Naica 
decision  coidd  not  conceivably  lie  n mlered  by  the  courts 
of  France,  because  there  logic  and  legal  learning  are 
ii.sed  by  the  courts  to  discover  ;iiid  clarify  justice: 
whereas  in  the  Naica  case  they  were  used  to  obscure  it. 
The  civil  law  is  dilTerenl  fmin  I'.nglish  law,  but  its 
aimH  are  identical  with  it,  in  making  justice  acknowl- 
edge fad.  II  INKY  HiiiiKKi:. 
New  York. 
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The  Tariff  on  Minerals 

A  Novel  View  in  Opposition  to  the  Policy  of  Tariff  Protection 
For  Minerals,  Based  on  the  Present  Status  of  Our  Mineral 
Industries  and  the  Effect  of  a  Tariff  on  Their  Development 


By  Marc  Pawl 

ing  Journal  and  Ch 


!  and  MctaUu 
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THE  Ways  and  Means  Committee  of  the  House  of 
Representatives  has  an  exceedingly  difficult  job 
in  trying  to  fix  just  rates  in  the  new  tariff  bill 
that  is  to  be  introduced  during  the  present  session  of 
Congress,  for  no  man  can  know  the  conditions  surround- 
ing all  the  multifarious  industries  of  this  country,  and 
no  man  can  visualize  the  ramifying  effects  of  a  tariff. 
The  difficulties  are  increased  by  the  testimony  and  the 
briefs  brought  before  the  committee,  for  they  are  al- 
most invariably  highly  colored  by  the  desires  of  finan- 
cially interested  pleaders.  In  some  of  the  briefs  not 
a  single  fact  is  given  without  distortion,  though  a  verj'- 
few  give  fair  and  even  scholarly  presentations  of  their 
cases  from  the  pleaders'  standpoints. 

In  most  pleas,  especially  by  monopolistic  concerns, 
costs,  which  ought  to  be  the  very  foundation  on  which  a 
tariff  is  erected,  are  carefully  concealed,  or  excessively 
high  costs  covering  the  less  defensible  part  of  the  in- 
dustry are  given,  and  the  public  is  asked  to  grant  a 
tariff  to  bolster  prices,  the  justice  of  which  is  not  shown. 
In  going  over  the  reports  of  hearings  before  the 
Ways  and  Means  Committee  of  the  House,  the  unanim- 
ity of  the  emphasis  placed  on  certain  points  is  strik- 
ing. Nearly  all  bills  declare  that  they  are  "to  provide 
revenue  for  the  Government  and  for  other  purposes." 
One  is  to  provide  for  the  national  security  and  defense, 
but  I  have  seen  one  only  that  frankly  states  that  it  is 
merely  to  fix  a  duty  on  a  mineral.  One  fears  the  Greeks 
who  come  bearing  gifts. 

Many  of  the  pleas  are  for  a  tariff  of  100  per  cent  or 
moi'e  of  the  price  of  the  mineral  or  metal  before  the 
war,  though  some  are  less,  and  many  have  not  yet 
reached  the  form  of  bills.  Most  of  them  ask  for  duties 
that  will  hold  prices  at  or  near  the  level  reached  during 
the  Great  War,  but  all  show  that  the  industry  will  not 
be  overly  enriched,  and  that  the  ultimate  consumer  will 
never  know  that  his  pocketbook  has  been  touched. 

Congress,  in  order  that  it  might  have  less  biased  in- 
formation than  that  introduced  by  special  pleaders, 
provided  for  a  Tariff  Commission  to  investigate  condi- 
tions governing  the  various  industries,  one  of  the  most 
forward  steps  taken  in  tariff  legislation  in  this  country. 
This  commission  has  done  serious,  hard  work,  but  being 
composed  of  mortals,  even  as  you  and  I,  will  require 
years  to  cover  the  huge  and  ever  changing  industrial 
world  before  it. 

Effects  of  a  Mineral  Tariff 

Perhaps  no  industry  offers  simpler  conditions  for 
weighing  the  application  of  a  tariff  than  the  mineral 
industry,  and  no  industry  except  farming  is  more  vital 
to  our  well-being. 

General  Hancock  was,  of  course,  wrong  when  he  said 
that  the  tariff  was  a  local  issue.  None  but  the  imme- 
diate beneficiary  has  a  local  habitation.  The  payor  is 
every   purchaser   from   Cape   Prince   of   Wales   to    Key 


West,  and  the  effect  of  a  mineral  tariff  may  be  much 
more  serious  than  the  immediate  effect  it  has  in  increas- 
ing the  industry  or  raising  prices. 

Ore  deposits  are  diminishing  assets.  They  are  like 
cisterns — they  hold  a  fixed  quantity,  but  unlike  cisterns 
they  cannot  be  filled  again.  Th«  first  production — that 
from  the  outcrop — is  the  cheapest,  and  as  the  deposits 
are  worked  to  greater  depth,  or  the  richer  ores  are 
worked  out,  the  costs  become  greater.  The  first  de- 
posits worked  are  usually  the  richest  and  nearest  to 
transportation  routes,  and  there  is  only  one  crop  of  ore. 

On  these  truths,  so  ax'^matic  that  they  are  almost 
trite,  is  built  the  mining  industry,  yet  every  appeal  for 
a  tariff  is  based  on  the  assumption  that  these  factors 
do  not  apply  to  the  particular  item  under  considera- 
tion. The  plea  is  almost  invariably  made  that  if  proper 
"protection"  and  "encouragement"  are  given,  the  indus- 
try will  prosper,  though  the  lack  of  prosperity  may  be 
due  to  lean  deposits,  inefficient  operation  and  poor  loca- 
tion, for  ore  deposits  are  where  you  find  them  and  may 
be  in  very  inconvenient  places. 

Never  befoi-e  has  there  been  so  good  an  opportunity 
for  a  proper  estimation  of  the  country's  mineral  re- 
sources as  the  present.  During  the  Great  War,  the 
prices  for  minerals  and  metals  reached  heights  unheard 
of.  Prospecting  took  on  new  life,  and  men  went  over 
the  country  with  a  fine-toothed  comb.  Every  possible 
outcrop  was  carefully  examined  and  known  deposits 
were  worked  to  the  limit.  At  the  same  time,  govern- 
mental agencies  gathered  together  all  possible  data 
thus  made  available. 

Our  Mineral  Resources  and  Proposed  Tariffs 

Although  the  United  States  is  the  richest  mining 
country  in  the  world,  there  are  certain  metals  and 
minerals  in  which  it  is  very  poor,  of  which  the  principal 
are  nitrates,  the  platinum  metals,  tin,  nickel,  soluble 
potash  salts  and  diamonds.  We  have  some  of  all  of 
them,  but  by  no  possibility  can  we  get  enough  for  our 
needs  from  known  deposits.  If  we  think  of  our  mineral 
resources  as  represented  by  a  pyramid,  these  mineral 
products  may  be  taken  as  forming  the  apex,  thus  ap- 
proaching zero.  If  we  imagine  the  lower  part  of  the 
pyramid  as  curving  so  that  at  the  bottom  the  sides 
become  nearly  horizontal,  the  base  may  be  taken  to 
represent  our  illimitable  supplies  of  such  minerals  as 
salt. 

Using  such  an  idea,  the  minerals  and  metals  on  which 
duties  are  now  being  asked  have  been  grouped  in  the 
accompanying  table.  The  list  is  divided  into  two  main 
groups:  I.  Minerals  of  limited  quantity;  II.  Minerals 
in  large  quantity.  Under  the  first  group  three  divisions 
may  be  made:  A.  Minerals  insufficient  for  domestic 
needs;  B.  Minerals  insufficient  for  domestic  needs  ex- 
cept at  artificial  prices;  C.  Minerals  sufficient  for  the 
immediate  future.    It  is  probable  that  few  if  any  of  the 
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producers  will  agree  with  the  grouping,  but  the  divi- 
sions are  as  indicated  by  the  statistics  of  the  United 
States  Geological  Survey. 

MINERALS  ox  WHICH  DUTIES  ARE  ASKED 

Proposed  Tariff  Price  in  1913 

I .  Mineral*  of  limited  known  quantitj-: 

-•1.  Minerals  insufficient  for  domestic  needs: 

1.  Antimony  ores lOc.  per  lb.  contained 

Sb  in  ores,  matte 

and       antimonial  Best  grade,  8.53c.  per 

lead lb. 

2.  Cobalt  oxide 75c.  per  lb 50c.  or  more  per  lb. 

3.  Tin  ore 10c.  per  lb.  Sn  and  44.2c.  per  lb.  Sn. 

4c.  on  Sn  in  ore. 

4.  Grapiiite    (lump    and     Lump  3-6c.,    amor-     Ceylon   lump    6.5-1  Ic- 

amorphous) phous  2c.  per  lb . .  "per  lb. ;  amorphous 

l-Hc.  per  lb. 

5.  Diamonds 10%  (incl.  borts) 

6.  Iodine  (resublimed).. .     33i%adval 

7.  Nickel lOc.perlb 38c.perlb. 

B  Minerals  insufficient  for  do- 
mestic needs,  except  at  ar- 
tificial prices: 

1.  Aluminum  (bauxite)..     Al  7c.  per  lb.,  baux- 

ite, not  determined     

2.  Chiomite 60c.perumt 50<~c  CroOs,  $10.12  per 

long  ton. 

3.  Manganese  ores 40c.  per  unit $7-$l  2  per  ton. 

4.  Mooazite ISc.perIb None  produced. 

5.  Tungsten  ores JIO  per  unit  (20  lb  ) 

WO3 $7.50peruiiitWO3. 

6.  Pyrites 10c.  per  unit  S 8.4c.  per  unit  S  (Vir- 

ginia). 

7.  Mercury SOc.perlb 52  7c.  per  lb. 

8.  Graphite  (flake) 6c.  per  lb 6-8c.  per  lb. 

9.  Mica Unrefd.  25c.  per  lb. 

and  20%  ad  val. .  .      37c.  per  lb. 

10.  Potash 50c.  per  unit  KoO..      66c.perumt. 

11.  Vanadium $  I  per  lb.  (in  ore?) 

1 2.  Magnesite Crude  J 1 5  per  short     Crude  $7.        .\ustrian 

ton.    Calcined  $25  calcined  $16.20    per 

per  short  ton short  ton. 

C.   Minerals  sufficient  for  the  immediate  future: 

1.  Arsenic  (white) 5c.perlb 4.4c.  per  lb. 

2.  Barytes $l5perahort  ton.  .  .  $1.71  per  short  ton. 

3.  Bromine 7c.  per  lb.  plus  30% 

ad  val 20.1c.  perlb. 

4.  Fluorspar $5  per  long  ton $6.37  per  ton. 

5.  Fuller's  earth 75c.  and   $1.50  per 

short  ton $9.58  per  short  ton. 

6.  Leadorcs ic.  per  lb.  Pbcont. .      4.4c.  per  lb.  Pb. 

7.  Molybdenum  ores 50c.  per  lb.  on  M0S2    80%  cone.  42tc.  per  lb 

and  concentrates.  MoS2COnt. 

8.  Zincores 2c.  per  lb.  Zn  in  ore .      5.6c.  perlb.  Zn. 

9.  Feldipar Not  determined $3.31  per  ton. 

10.  Sulphur 0.75c.perlb 0.8c.pcrlb. 

II.  MineralH  in  large  quantity: 

1.  Lime $Iperbbl 75.3c.  per  bbl. 

2.  Building    and    monu- 

mental stone $  I  per  cu.ft 

3.  China  clay $6  per  ton $6.76perton. 

4.  G>-p'ium 50c.pcrton $l.5Iperton. 

5.  MaencMum  chloride   .  $I5pcrton Fused,  $8 per  ton. 

6.  .Magnesium I  Oc.  per  lb.  plus  15% 

_    _,.  ad  val $1.65  per  lb. 

7.  Flint  (quartnte  lA  uwsd 

as  a  substitute) Not  determined 

8.  Pumice $20pcrton $2.26perton. 

'.Talc $IOpcrton $1  l.90per  ton. 

">•  Salt $5  per  ton  and  duty 

on  container $2.72  per  ton. 

11.  Coal 75c.  per  ton $1.33  porton  at  mine. 

12.  Photphorus 1 7c.  perlb 

A.   Minerals  Insufficient  for  Domestic  Needs 

All  of  the  minerals  of  the  first  group  are  necessary 
in  our  commercial  economy  and  will  be  imported  no 
matter  what  tariff  is  placed  on  them.  Tin  ore,  dia- 
mondH,  and  graphite  in  lump  form  are  three  mineral 
product.s  that  the  United  iiUiU;n  lacks  almost  entirely. 

We  do  have  .some  amorphous  graphite,  to  which  refer- 
ence will  be  made  again.  Flake  graphite  is  put  in  the 
.second  group. 

Antimony  Ores 

Our  experience  during  the  war  showed  that  sunicieni 
antimony  to  supply  the  needs  of  the  United  States  can- 
not be  produced  from  our  known  deposits  at  five  times 
the  price  of  ]'.H^,  the  last  normal  year,  or  seven  times 
the  present  price  of  5.5c.  per  lb.  Kven  at  a  price  of 
14  to  16c.  which  thir  pmiiosed  tariff  wr)uld  probably  put 
on  the  metal,  it  is  likfly  that  not  over  500  of  the  7.500 
ton.s  normally  used  in  thiH  country  could  be  produced. 
Ten  cents  per  lb.  above  the  normal  market  price  for 
7,500   tons   would    be   $1,500,000.    that    someone   would 


have  to  pay  as  a  tax,  although  the  revenue  that  the 
Government  would  receive  would  be  $100,000  less.  Be- 
sides the  deposits  in  our  own  country,  Americans  own 
considerable  antimony  deposits  in  iVIexico. 

Cobalt  Oxide 

Cobalt  oxide  is  produced  in  only  one  mine,  that  at 
Fredericktown,  Mo.  Queerly,  it  is  controlled  by  Cana- 
dian capital,  and  Americans  produce  much  more  cobalt 
ore  in  Canada. 

Tin 

We  produce  not  more  than  200  tons  of  tin  concen- 
trate per  year,  say  135  tons  of  tin,  and  we  cannot 
enlarge  this  notably.  The  war  put  a  price  of  75c.  to  $1 
a  pound  on  tin  for  a  considerable  period,  but  produc- 
tion did  not  increase.  Great  Britain,  through  her  as- 
siduous and  long-continued  collection  of  unprotected 
territories,  has  acquired  about  50  per  cent  of  the  world's 
tin  deposits,  not  including  Siam's,  which  she  also  virtu- 
ally controls,  but  the  United  States,  a  non-producer, 
uses  about  80,000  short  tons  (1918  figures)  out  of  a 
world's  production  of  131,000  tons,  or  more  than  60 
per  cent,  and  it  seems  possible  to  control  commercially 
only  a  part  of  the  ore  necessary.  The  largest  indepen- 
dent miner  of  tin  ore  is  Bolivia,  which  produces  28,000 
tons  of  tin  in  ore  that  is  shipped  to  other  countries  for 
smelting,  equivalent  to  more  than  one-third  of  our 
requirements,  and  it  is  possible  that  more  ore  may  be 
mined  under  the  initiative  of  outside  capital. 

Years  ago  the  spectacle  of  American  tankers  carrying 
kerosene  to  Asia  and  coming  back  empty  moved  some 
American  capitalists  to  build  a  tin  smelter  at  Bayonne, 
N.  J.,  with  the  idea  of  smelting  tin  concentrate  to  be 
brought  back  by  the  tankers  from  the  Malay  Peninsula, 
but  a  British  company  had  a  smelter  at  Singapore  and 
the  government  promptly  placed  a  33 A  per  cent  export 
tax  on  the  ores  and  the  smelter  at  Singapore  continued 
a  strict  monopoly.  The  Bayonne  smelter  was  put  out 
of  business,  but  five  others  have  grown  up,  and  all  the 
Bolivian  ore  can  now  be  handled  here,  though  much  of 
it  goes  to  Europe  and  Singapore.  Excellent  electro- 
lytic tin,  apparently  fit  for  all  purposes,  is  now  made 
here.  A  tariff  on  ores  will  give  revenue,  but  cannot 
build  a  tin  mining  industry. 

It  must  be  remembered,  however,  that  the  United 
States  cannot  buy  ore  sufficient  for  her  needs,  for  she 
uses  60  per  cent  of  the  world's  (Uitiiut,  and,  including 
Siam's  output.  Great  Britain  cdnirols  nearly  60  per 
cent. 

A  duty  of  10c.  per  11).  on  lin  wmild  make  an  extra 
co.st  of  $3  a  ton  on  tin  plate,  and  unless  a  rebate  were 
allowed  on  export  material,  this  might  readily  kill  the 
export  trade.  Americans,  however,  wiuld  have  to  pay 
the  increased  cost. 

Americans  have  several  million  diillars  invested  in  tin 
mines  in  Holivia  and  other  Tnillious  invested  in  tin 
mines  in  the  Federated  Malay  .'-'i:iles  and  China. 

(•KAnini 

This  count r>'  has  no  deposits  <>(  lunip  graphite,  from 
which  the  best  crucibles  arc  nindc,  Imi  imports  its  sup- 
plies from  Ceylon,  the  one  greai  pLuliicer,  and  Ameri- 
cans are  interested  financially  m  Siiigalese  deposits. 
Our  American  deiHisits  of  amoipliiMis  graphite  are  not 
to  be  compared  with  the  deposit-  in  Sonora  owned  and 
opernled  by  Americans.     These  deposits  formerly  fur- 
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nlshed  and  probably  yet  furnish  the  graphite  for  the 
best  lead  pencils  of  both  domestic  and  foreign  make. 
The  heavy  duty  proposed,  about  100  per  cent  on  flake 
graphite,  is  probab'.y  aimed  at  the  Madagascar  flake, 
which  really  competes  with  the  American  product,  but 
the  tariff  on  amorphous  graphite  is  from  167  to  200 
per  cent  of  the  1913  prices. 

Diamonds 

The  problem  of  the  diamond  is  only  a  phase  of  the 
"woman  question."  The  diamond  millionaires  of  Great 
Britain,  forming  one  of  the  most  rapacious  and  com- 
plete monopolies  known,  were  created  and  are  kept  grow- 
ing by  the  American  bride-to-be.  Her  solitaire  is 
usually  far  more  expensive  than  the  young  man  can 
properly  afford,  and  the  price  is  maintained  and  kept  up 
to  all  the  traffic  will  bear.  The  mass  of  diamonds  are 
indefensible  luxuries  for  which  prices  beyond  all  reason 
are  charged  and  paid  to  satisfy  mere  whims,  so  that  no 
objection  can  be  made  to  a  tariff  of  any  sum.  A 
smaller  part  of  the  diamonds  imported  are  for  serious 
use.  ( It  is  not,  however,  intended  to  suggest  that  being 
a  bride-to-be  is  not  a  serious  matter!)  They  are  the 
bort  or  imperfect  stones  and  the  carbons  or  amorphous 
diamonds,  and  are  used  in  diamond  drilling,  glass  cut- 
ting, etc.,  and  a  duty  on  them  is  a  tax  on  necessities  and 
especially  on  mining.  The  prices  for  these  stones  re- 
flect the  prices  on  gem  stones  and  are  out  of  all  I'eason, 
even  without  a  duty. 

lODTNE 

Iodine  has  so  far  been  produced  only  experimentally 
in  this  country.  It  comes  from  Chile,  where  it  is  ob- 
tained as  a  byproduct  from  the  nitrate  deposits  in  which 
American  firms  have  millions  of  dollars  invested,  and 
can  be  produced  in  quantities  far  beyond  the  world's 
needs. 

Nickel 

The  suggestion  that  a  tariff  be  placed  on  nickel  is 
probably  not  to  be  taken  veiy  seriously.  The  richest 
nickel  deposits  in  the  world,  those  of  Sudbury,  Canada, 
are  largely  held  by  the  International  Nickel  Co.,  an 
American  company,  and  this  company  also  supplies 
the  larger  part  of  the  world's  manufactured  nickel.  The 
investments  of  the  company  in  Canada  are  valued  at 
many  millions.  Under  no  imaginable  circumstances 
could  the  United  States  supply  its  needs  of  the  metal. 

On  none  of  the  minerals  of  the  first  group,  except 
diamonds  for  gems,  does  a  tariff  seem  justifiable. 


B. 


Minerals  Insufficient  for  Domestic  Needs 
Except  at  Artificial  Prices 


In  the  group  of  minerals  insufficient  for  domestic 
needs  except  at  artificial  prices  are  several  minerals 
of  which  it  is  conceivable  that  if  the  price  were  high 
enough  the  entire  needs  of  the  United  States  might  for 
a  short  time  be  supplied  from  domestic  mines.  During 
ordinary  times,  however,  it  has  been  found  expedient 
to  import  a  considerable  part  of  our  supplies,  the  pro- 
portion varying  from  almost  the  total  quantity  of  potash 
to  a  comparatively  small  part  of  our  flake  graphite  and 
mercury. 

With  the  exception  of  monazite,  this  group  of  miner- 
als was  of  enormou.s  use  in  carrying  on  the  Great  War. 
Except  for  aluminum,  graphite,  mica  and  pyrites,  these 
minerals  were  almost  or  quite  irreplaceable  by  substi- 


tutes. We  have  not  yet  joined  the  League  of  Nations 
and  there  is  as  yet  no  insurance  against  war.  Few 
thought  the  Great  War  possible;  another  may  be  nearer 
than  we  think. 

Using  for  our  nation  the  same  sort  of  thoughtful  care 
that  we  do  for  our  families,  what  must  be  our  attitude 
toward  these  deposits,  the  depletion  of  which,  compara- 
tive or  total,  is  apparently  only  a  handful  of  years 
away  ? 

Bau.xite 

An  important  item  that  must  be  stressed  when  con- 
sidering the  cost  of  minerals  is  the  matter  of  purity. 
Thus  American  bauxite  ordinarily  carries  from  8  to  9 
per  cent  SiO„  against  2  to  3  per  cent  SiO,,  in  good 
foreign  material,  and  only  55  per  cent  Al,Oj,  against 
62  per  cent  ALO.,  in  the  foreign  ore.  These  differences 
are  equivalent  to  an  added  cost  of  several  cents  a  pound 
to  the  manufacturer  if  he  m.ust  use  the  lower  grade 
mineral.  The  same  reasoning  applies  to  chromite  and 
manganese  ores,  to  monazite  and  pyrite.  The  mass  of 
domestic  ores  are  of  lower  grade  than  the  imported  ores, 
and  if  the  American  metallurgist  is  compelled  to  use 
them  either  he  must  bear  the  added  expense  of  reduc- 
tion, or  he  must  pass  the  cost  along  with  the  duty  to  the 
utlimate  consumer — to  you  and  to  me,  and  to  William 
Jones  and  John  Brown,  who  are  so  lost  in  the  crowd 
that,  like  the  grains  of  sand  on  the  beach,  we  blend  in 
blurred  obscurity  unless  someone  stoops  to  look  at  us. 

Chromite 

Under  the  desperate  needs  of  the  Great  War  we  pro- 
duced 82,350  long  tons  of  chromite  averaging  50  per 
cent  or  less  Cr^O,  at  $48  per  ton,  but  at  the  same  time 
we  imported  more  than  100,000  long  tons  averaging 
50  per  cent  or  more  Cr.O^  at  $28.88  per  ton.  That  is,  we 
produced  four-ninths  of  our  needs  at  a  cost  one-third 
higher  than  that  of  the  five-ninths  imported.  Not  only 
were  the  actual  costs  higher  during  the  war,  but  an 
indirect  cost  was  added  of  which  little  account  was 
taken.  That  was  the  excess  of  cost  in  working  lean 
concentrates,  of  which  I  have  just  spoken.  At  a  time 
when  every  pound  of  coal  and  every  bit  of  electrical 
energy  was  so  greatly  needed,  we  had  to  waste  a  great 
deal  of  it  in  slagging  off  useless  rock.  This  was  a  tax 
as  burdensome  as  the  higher  prices,  but  invisible  to 
any  but  the  metallurgist. 

Manganese  Ores 

Almost  the  same  conditions  applied  to  manganese 
ores.  Our  own  deposits  were  mostly  small  and  mostly 
poor.  Some  high-grade  deposits  were  developed  and 
some  are  now  known,  but  they  are  very  much  smaller 
than  our  needs,  and  must  have  high  prices  to  work 
successfully.  The  manganese  deposits  associated  with 
the  copper  ores  at  Butte  ( rhodochrosite)  and  Phillips- 
burg,  Mont.,  are  large,  and  water  power  is  conveniently 
developed,  but  mining  is  expensive  and  the  ore  is  not  the 
cheapest  to  reduce.  But  even  under  war  conditions,  we 
cannot  produce  the  ores  we  need,  and  under  peace-time 
conditions  higher  grade  ores  at  much  lower  prices  can 
be  readily  obtained  from  India,  Brazil  and  Russia. 

Americans  own  large  manganese  deposits  in  Bra- 
zil, and  other  deposits  are  owned  in  Mexico  and  India, 
involving  investments  of  probably  $5,000,000. 

Monazite 

The  proposed  tariff  on  monazite  is  another  case  of  a 
proposal   to  compel   the   use   of   American   material   of 
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lower  grade  and  higher  price.  The  marketable  mona- 
zite  from  the  Carolinas  carries  only  4.5  to  5.5  per  cent 
ThO,,  against  about  6.5  per  cent  in  the  Brazilian  mona- 
zite,  and  8  to  9  per  cent  in  that  from  Travancore.  If 
the  bill  passes,  either  the  waste  of  chemicals  and  the 
extra  freight  and  labor  costs  required  to  use  the  Ameri- 
can material  or  trebled  cost  for  foreign  "sand"  must 
be  faced.  It  is  worth  mentioning  that  John  Gordon, 
an  American,  is  the  principal  Brazilian  monazite  pro- 
ducer. 

Tungsten  Ores 

Tungsten  ore  is  another  particularly  bad  subject  for 
a  tariff.  In  1917,  under  prices  at  least  three  times  the 
normal  and  which  had  existed  for  two  years,  we  were 
able  to  produce  a  little  more  than  one-half  of  our  needs. 
In  1918,  under  similar  prices,  we  produced  one-third  of 
our  needs.  Under  a  price  of  $17  per  unit,  two  and  one- 
half  times  the  normal  price  before  the  war  and  the 
price  which  it  is  hoped  will  be  reached  under  the  pro- 
posed tariff  of  $10  per  unit,  it  does  not  seem  probable 
that  the  United  States  can  produce  more  than  3,000 
tons  per  year  for  three  years  from  the  deposits  now 
known.  Indeed  this  seems  a  rather  optimistic  estimate. 
Remembering  the  intensive  prospecting  of  the  war 
period,  we  have  no  reason  to  expect  the  discovery  of 
deposits  that  will  greatly  alter  the  situation. 

Americans  own  tungsten  deposits  in  Bolivia,  Mexico, 
Portugal,  Argentina,  Korea  and  Siam,  worth  probably 
a  million  dollars.  The  imposition  of  a  tariff  will, 
of  course,  prevent  their  shipping  their  ores  to  this 
countrj'. 

Pyrites 

Before  the  Great  War  most  of  our  sulphuric  acid 
plants  were  fitted  to  u.se  pyrites  only,  and  great  cargoes 
were  brought  from  Rio  Tinto,  Spain,  to  supplement 
domestic  supplies.  Huge  quantities  of  acid  are  made 
from  wa.ste  gases  from  smelters,  and  sulphur  is  now 
being  burned  in  large  (juantities  for  acid  making.  The 
usefulness  of  sulphuric  acid  depends  largely  on  its 
cheapness,  and  a  high  degree  of  civilization  demands 
cheap  sulphuric  acid,  but  tariffs  on  pyrites  and  sulphur 
mean  dearer  acid.  In  their  need  for  pyrites,  Americans 
were  forced  to  buy  pyrites  mines  in  Canada  and  have 
considerable  money  invested  in  them.  Their  output  will 
be  affected  by  the  tariff  like  any  foreigner's  product. 

Mercury 

Of  mercury  the  United  States  mines  about  half  of 
the  wfirld's  .supply,  but  according  to  testimony  Viefore 
the  Ways  and  Mean.s  Commiltte  our  ores  carry  only 
about  8  lb.  to  the  ton  and  our  cost  is  93c.  to  $1  a  lb. 
According  to  the  same  testimony,  Spanish  quicksilver 
in  produced  at  a  cost  of  50c.  per  lb.  During  the  Great 
War,  the  price  of  mercury  reached  $125,8!)  per  flask  of 
75  lb.  If  the  figurcH  for  costs  of  iiroduction  are  ac- 
curate. American  mercury  cannot  compete  with  foreign 
mercury  even  under  the  proposed  tariff,  for  i"  certainly 
carmol  be  put  on  the  market  at  less  than  20  p(  r  cent 
KroHH  profit.  This  added  lo  the  cost  of  $70  to  $75  i)er 
flask  will  make  a  price  of  ^Kl  to  $90  per  Mask.  The 
Sftani.nh  producers,  if  their  costs  are  given  correctly, 
should  at  the  same  rate  of  profit  lie  able  to  lay  their 
tncrrur>-  down  in  this  country  at  slightly  Iphm.  Kither 
the   figures    are    wrong    or   the    taiifT    iiropusfd    by    Ihr 


miners  will  be  futile.  For  years  American  mercury 
has  been  sold  for  export  at  $5  per  flask  under  the 
domestic  price. 

Flake  Graphite  and  Mica 

Of  flake  graphite  the  deposits  of  the  United  States 
are  comparatively  large,  and  Americans  are  known  to 
be  interested  in  flake  graphite  deposits  in  Canada.  The 
Madagascar  flake  is  better  than  the  American,  and  will 
probably  be  imported  in  spite  of  a  tariff,  the  duty 
merely  adding  to  the  user's  troubles. 

Mica  is  mined  from  pegmatite  dikes  and  like  all  peg- 
matitic  minerals  is  proverbially  in  uncertain  quantity. 
The  mining  of  mica  in  this  country  has  always  been  so 
precarious  that  large  users  have  invested  in  Canadian 
deposits  in  order  that  they  might  be  sure  of  their  sup- 
ply. No  one  can  foresee  or  foretell  what  the  future 
supply  will  be.  It  is  peculiarly  an  industry  adapted  to 
countries  like  India,  where  labor  is  cheap.  Prices  for 
mica  have  always  been  very  high,  and  with  the  advent 
of  the  great  electrical  industry  they  have  becom'e  higher. 
It  is  at  present  a  small  industry  employing  very  few 
persons. 

Potash 

So  far  very  few  deposits  of  soluble  potash  salts  have 
been  found  in  the  United  States.  They  are  confined 
to  the  small  brine  lakes  of  northwestern  Nebraska,  the 
salt  fields  in  Great  Salt  Lake  Desert,  and  Borax  Lake 
in  the  Mohave  Desert,  California.  There  is  no  likeli- 
hood of  our  being  able  to  supply  our  needs  from  these 
sources.  More  laboriously,  potash  is  being  obtained 
from  kelp  along  the  Pacific  Coast,  from  the  dusts  of 
cement  mills,  from  wood  ashes,  from  alunite  and  from 
green  sand  marls  of  the  Coastal  Plain.  Experiments 
without  number  have  been  made  on  the  production  of 
potash  from  the  feldspars  and  other  silicates,  but  to  date 
these  have  not  met  with  commercial  success,  though  the 
use  of  glauconite  is  promising.  We  are  still,  and  prob- 
ably will  be  for  a  good  while,  dependent  on  the  German 
and  French  deposits  for  a  largo  part  of  our  potash. 
The  proposed  tariff  will  add  75  per  cent  to  the  cost  of 
potash,  and  may  encourage  continued  experiments  on 
the  extraction  of  potash  from  the  silicates.  Potash  is 
used  mostly  in  fertilizers  that  are  used  in  farming,  the 
most  poorly  paid  of  the  basic  industries,  and  by  the 
farmer  must  the  cost  of  the  experiments  be  paid.  The 
passing  along  of  the  tax  is  in  his  case  a  grim  pleasantry, 
for  he  does  not  and  cannot  fix  the  ])i-ice  of  his  in'oducts. 

X'ANADIUM 

The  |iriip<isc(l  vaiiadimn  larilV  i-  prolialily  nof  to  lie 
taken  loo  seriously.  .M<iie  than  li.ih'  of  the  world's 
vanadium  comes  from  the  uiiiciuc  ilrpnsits  at  Minasragra, 
Peru.  The  deposits  ai'c  American  .iwiumI  and  operated, 
and  recently  changed  hands  at  a  pri(c  of  $:?,000.000. 

Our  own  vanadium  deposits  luv  mostly  in  southwest- 
ern Colorado  and  southeastern  I  iili.  A  large  jiart  of 
the  output  is  made  as  a  byprodu.  i   iinni  radium  ores. 

It  Is  likely  that  at  recent  prici-  uc  can  supply  most 
of  oui-  riecfls  for  five  years  or  men  from  the  known 
deposits. 

MA0NK8ITI 

Un<ler  normal  open  market  coiiilili<nis,  magnesite  has 
been  a  comparatively  cheap  miniriil,  liut  it  is  heavy  and 
liulkw     '{'he   American   mines  arc  iiMaldl   in  Californi.i 
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ajid  Washington,  but  the  principal  users,  the  steel  mills, 
are  located  from  Chicago  eastward  to  Buffalo.  The 
California  deposits  are  comparatively  small,  and  for 
many  years  were  worked  with  the  tacit  acknowledgment 
that  without  an  unreasonable  tariff  they  could  not  well 
compete  with  the  Austrian  magnesite  on  account  of  the 
much  greater  size  of  the  Austrian  deposits  and  the  high 
freight  rates  from  California  to  the  Eastern  steel  mills. 
Before  the  Great  War  it  was  not  always  easy  to  get 
supplies  of  magnesite  as  they  were  needed,  and  one  of 
the  large  American  magnesite  brick  manufacturers 
bought  an  Austrian  deposit  and  invested  altogether 
$1,000,000  in  the  project.  Other  Americans  bought  and 
operated  magnesite  deposits  in  Venezuela,  Lower  Cali- 
fornia and  Canada. 

In  1915,  the  year  following  the  outbreak  of  the  war. 
when  all  imports  were  cut  off,  Austrian  calcined  mag- 
nesite was  selling  for  from  $25  to  $26  a  ton  in  New 
York,  and  brought  as  high  as  $60.  The  deposits  near 
Chewelah,  Wash.,  were  rediscovered,  and  the  high  prices 
and  shortage  of  magnesite  offered  an  excellent  opportu- 
nity for  their  e.xploitation.  One  company  made  an 
investment  of  nearly  a  million  dollars  and  another  com- 
pany made  an  investment  of  half  a  million.  At  the 
prevailing  prices  and  shortage  of  the  material  even  the 
California  deposits  were  enabled  to  ship  to  the  East,  and 
large  developments  were  made.  But  the  war  came  to  a 
close  and  left  the  large  Washington  investments  un- 
amortized. With  the  cessation  of  hostilities  in  Europe, 
the  usual  sources  of  magnesite  again  became  more  or 
less  available,  and  railroad  freight  rates  had  meanwhile 
increased  largely,  so  that  neither  the  Washington  nor 
the  California  operators  would  have  been  ab'.e  to  ship 
magnesite  in  competition  with  the  European  producers, 
even  had  the  demand  not  collapsed  with  the  steel  busi- 
ness. It  is  now  proposed  that  a  duty  of  $25  per  short 
ton  of  calcined  magnesite,  equivalent  to  more  than  150 
per  cent  ad  valoi-em,  be  levied,  making  the  price  to  the 
Eastern  consumer  at  least  $41  per  short  ton  of  calcined 
magnesite,  and  probably  nearly  as  high  to  the  Western 
buyer. 

On  the  crude  magnesite  a  duty  of  $15,  or  more  than 
200  per  cent,  is  proposed,  making  the  cost  at  least  $22 
per  ton.  Should  the  consumption  be  equal  to  that  of 
1913,  it  would  be  equivalent  to  172,591  tons  of  calcined 
and  161,967  tons  of  crude,  on  which  would  be  levied  a 
total  tax  of  $6,740,000.  It  is  explained  that  the  cost  is 
distributed  over  so  many  tons  of  steel  that  it  will  be 
unnoticeable.  It  will,  however,  put  out  of  business  the 
Americans  who  have  invested  in  mines  in  foreign  coun- 
tries. 

The  proposed  tariffs  are  so  high  that,  if  put  into 
effect,  they  may  defeat  their  objects,  for  at  these  prices 
it  seems  possible  to  make  profitably  an  artificial  magne- 
site and  thus  leave  the  Western  mines  without  their 
market. 

B.\u.xiTE  and  Aluminum  Industry 

It  is  impracticable  to  consider  the  tariff  in  relation 
to  all  the  minerals  as  such  and  without  regard  to  the 
manufactures  from  them;  thus  bauxite  must  be  con- 
sidered with  aluminum.  In  the  United  States  the  alu- 
minum industry  is  centered  in  a  single  company.  It 
owns  most  of  the  American  bauxite  deposits  and  con- 
trols most  of  those  in  the  Guianas — the  best  and  largest 
known.      This    company,    the    Aluminum    Company    of 


America,  has  a  monopoly  of  aluminum  production  both 
in  the  United  States  and  Canada,  and  in  1919  its  capac- 
ity in  the  United  States  was  90,000  short  tons  of  the 
world's  plant  capacity  (exclusive  of  Canada)  of  270,000 
tons,  and  including  its  Canadian  plant,  possibly  210,000 
tons,  or  about  70  per  cent  of  a  total  of  310,000  tons. 
It  has  kept  free  from  competition  probably  as  closely 
as  any  other  American  company. 

It  has  net  assets  of  more  than  $110,000,000,  appar- 
ently mostly  derived  from  earnings.'  Inquiry  along 
this  line  at  the  tariff  hearings  was  not  allowed  to  pro- 
ceed. The  representative  of  the  company  admitted  that 
it  had  had,  through  its  Canadian  branch,  a  selling  agree- 
ment in  Canada  and  Europe  which  on  account  of  the  law 
did  not  apply  to  the  United  States.  The  cost  of  manu- 
facture is  supposed  to  be  from  12c.  to  13c.  a  lb.  The 
selling  price  is  from  28c.  to  30c.  a  lb.  In  the  committee 
hearings  no  data  were  brought  out  or  asked  for  on  this 
point.  In  its  brief  the  company  speaks  of  using  only 
Arkansas  bauxite  of  low  grade,  although  in  British 
Guiana  the  company  owns  the  finest  known  bauxite 
deposits,  and  has  brought  in  large  quantities  of  the  ore. 

A  tariff  on  bauxite  means  a  burden  on  any  company 
that  might  have  the  temerity  to  try  to  compete  with  the 
Aluminum  Company  of  America,  and  further  profit  to 
the  present  monopoly.  Aside  from  raising  revenue,  it 
can  do  no  good.  The  company  manufactures  aluminum 
products  and  a  tariff  on  the  metal  means  more  profit 
to  the  company,  added  cost  to  competitors  in  the  manu- 
facture of  aluminum  articles,  and  added  cost  to  the 
consumer. 

Importance  of  Some  Ores  in  Modern  Warfare 

Manganese,  chromite,  mercury  and  tungsten  are 
indispensable  in  modern  warfare.  Without  manganese 
the  making  of  steel  is  immensely  more  difficult;  with- 
out chromite  armor  plate  is  useless  and  tool  steels  sink 
to  a  level  little  higher  than  carbon  steels;  mercury 
makes  our  best  percussion  caps,  and  without  tungsten 
high-speed  steels  we  would  have  been  unable  to  equip 
enough  factories  to  turn  out  our  munitions  in  the  Great 
War. 

It  is  possible  that  very  high  artificial  prices  may  cut 
part  of  the  metals  off  from  some  of  their  most  useful 
though  as  yet  unproved  applications.  This  may  be 
shown  by  chromium.  Stainless  steel,  an  alloy  of  13  to 
17  per  cent  chromium  with  iron,  is  remarkably  resis- 
tant to  rust  and  seems  to  offer  great  possibilities  of 
usefulness.  As  an  example,  concrete  sea  walls  now 
destroyed  by  the  rusting  of  the  steel  reinforcement 
would  probably  stand  indefinitely  were  stainless  steel 
bars  used  for  reinforcement.  The  extra  cost  for  such 
material  would  be  much  less  than  the  cost  of  replacing 
the  walls. 

In  many  oil  wells  the  pipes  are  destroyed  by  corrosion 
long  before  the  well  is  exhausted.  In  certain  favored 
wells  it  seems  possible  that  a  stainless  steel  casing 
could  be  used.  The  present  cost  of  the  chromium  in  a 
ton  of  such  steel  would  be  from  $40  to  $50  per  ton, 
and  must  be  near  if  not  above  the  limit  of  cost.  The 
heavy  duties  asked  may  well  be  the  deciding  factor  for 
such  possible  uses. 

In  proposing  heavy  duties  on  these  minerals,  the  plea 
has  been  that  there  is  great  need  of  home  development 


'Hearings   on   general   tariff   revision   before  tlie   Committee   on 
Ways  and  Means,  House  of  Representatives,  Pt.  2,  pp.  894-921. 
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so  that  the  Government  might  have  the  necessary  quan- 
titj'  of  the  minerals  in  case  of  another  war,  and  that  the 
mines  should  be  kept  in  a  state  of  development  so  that 
the  ores  could  be  quickly  obtained  and  that  if  the  mines 
were  allowed  to  close  they  would  be  flooded  and  ruined. 
This  is  merely  plausible  sophistrj-,  for  no  man  will 
develop  orebodies  to  let  them  stand  for  the  Govern- 
ment's convenience.  Development  means  depletion,  and 
a  tariff  on  the  ores  means  a  premium  on  early  deple- 
tion. Flooded  and  caved  mines  are  bad,  but  exhausted 
mines  are  useless.  If  the  Government  held  in  stock 
supplies  of  these  ores  large  enough  to  carry  us  through 
a  considerable  period  of  another  great  war,  such  a  situa- 
tion could  be  faced  with  more  equanimity. 

Minerals  Sufficient  for  the  Immediate  Future 

In  the  group  of  minerals  the  deposits  of  which  seem 
to  be  sufficiently  large  to  furnish  our  needs  for  an 
indefinite  time  are  two  of  the  principal  industrial  metals 
— lead  and  zinc ;  two  elements  usually  recovered  only  as 
byproducts — white  arsenic  and  bromine;  molybdenum, 
a  metal  apparently  just  finding  its  use;  and  a  number 
of  non-metallic  minerals,  particularly  sulphur.  Of  lead 
and  zinc  the  United  States  is  the  largest  producer.  The 
only  difference  between  the  minerals  of  Group  C  and 
Group  B  is  that  our  supply  is  larger,  but  the  end  is  just 
as  definite  and  as  certain  to  be  reached. 

If  I  under-stand  the  pleas  for  a  tariff  on  zinc  aright, 
however,  it  is  not  that  we  cannot  produce  in  competi- 
tion with  the  world,  but  that  many  of  our  poorer  mines 
cannot  compete.  So  far  as  I  know,  no  figures  of  costs 
are  given  for  the  Franklin  Furnace  mines  nor  for  the 
best  of  the  northeastern  Oklahoma  mines.  For  many 
poor  mines  undoubtedly  the  co.sts  are  higher  than  the 
market  price,  but  that  would  be  true  if  the  price  were 
a  dollar  a  pound.  The  principle  advocated  seems  to  be 
that  when  once  a  camp  is  started  the  tariff  should  fol- 
low rising  costs  in  order  that  the  operators  may  con- 
tinue to  make  money  until  the  zinc  ore  is  all  mined.  If 
for  poor  zinc  mines,  why  not  for  every  non-paying 
industry? 

Much  the  same  arguments  apply  to  lead.  It  is,  how- 
ever, a  remarkable  and  disconcerting  fact  that  if  we 
except  the  continuance  of  the  .loplin  field  into  Oklahoma, 
the  Bawdwin  deposit  in  Burma  is  the  only  really  large 
new  deposit  of  lead  that  is  known  to  have  been  found 
anywhere  in  the  world  in  the  past  ten  years.  This 
shows  how  much  nearer  the  end  of  the  mines  may  he 
than  we  have  thouKhl. 

Bromine  is  saved  as  a  byproduct  from  salt  wells  and 
will  be  saved  only  if  the  price  and  demand  justify. 
Arsenic  i«  caught  in  the  fumes  at  the  great  copper 
and  precious  metal  smelters  and  practically  must  be 
saved  to  prevent  its  Vieing  a  nuisance.  Though  some 
is  now  being  made  from  arsenopyrite,  no  direct  produc- 
tion is  needed  if  the  fumes  arc  saved.  Before  the 
great  increase  in  freight  rates  it  could  be  marketed 
very  cheaply.  The  duly  asked,  .'ic,  is  probably  more 
than  a  100  per  rent  tarifT  on  cost  f.o.b.  New  York. 

Our  supplies  of  sulphur  arc  comparatively  large  and 
cheaply  produced  from  the  domes  of  Louisiana  and 
Texas.  It  is  difficult  to  see  how  anyone  can  compete 
with  them  more  than  temporarily.  If  prices  on  both 
pyrites  and  sulphur  are  revised  upward  by  high  tarifTs, 
the  price  of  sulphuric  acid,  fertilizers  and  other  mate- 


rials must  rise  accordingly,  or  be  kept  from  approaching 
pre-war  levels. 

Minerals  in  Large  Quantity 

The  minerals  in  large  quantity  are  mostly  those  gen- 
erally referred  to  as  non-metallic,  by  which  we  mean 
that  the  compounds  are  more  useful  than  the  contained 
metals  are  after  isolation.  They  are  mostly  bulky  mate- 
rials and  the  supply  approaches  infinity  so  far  as  human 
industry  is  concerned.  Thus  the  ocean  is  a  huge  salt 
bed  in  solution  and  an  inexhaustible  supply  of  magne- 
sium ore. 

In  these  bulky  products,  position,  freight  and  labor, 
rather  than  foreign  competition,  may  cut  the  largest 
figures,  and  unless  carefully  drawn  laws  are  made  one 
locality  may  be  placed  at  the  mercy  of  a  particular 
company. 

This  may  be  illustrated  by  a  story  told  some  years 
ago  by  a  gentleman  connected  with  a  cement  company. 
The  company  owned  cement  plants  near  the  boundary 
in  both  this  country  and  Canada.  When  a  former  tariff 
law  was  being  framed  in  this  country,  he  went  before 
the  Ways  and  Means  Committee  and  asked  for  a  specific 
duty  of  $1  a  bbl.  on  cement  to  keep  out  the  "pauper- 
made"  cement  of  Canada  and  other  countries,  explaining 
that  an  earlier  tariff  of  20  per  cent  was  equal  to  about 
$1  a  bbl.  He  did  not  explain  that,  at  the  earlier  date, 
the  price  of  cement  was  $5  a  bbl.,  but  that  at  the  time 
of  his  plea  cement  was  being  made  profitably  as  low  as 
70c.  a  bbl.  Then  he  went  to  Canada  and  petitioned  for 
a  tariflf  of  20  per  cent  against  the  American  cement, 
as  he  wished  to  put  up  a  mill  in  western  Canada,  where 
an  extensive  region  was  being  supplied  by  a  recently 
erected  American  plant.  After  both  tariffs  were 
granted,  a  new  plant  was  built  to  supply  the  field  in 
western  Canada,  and  both  an  American  and  a  Canadian 
community  were  compelled  to  pay  tribute  to  the  com- 
pany. 

Before  the  war  anhydrous  magnesium  chloride  used 
as  a  source  of  magnesium  and  as  a  component  of  oxy- 
chloride  cements  came  from  Germany,  where  it  was 
made  as  a  byproduct  of  potash  refining.  Probably  it 
has  not  been  very  successfully  made  anywhere  in  this 
country,  though  the  hydrous  chloride  is  easily  made. 

Phosphorus  is  made  in  the  electric  furnace  from  lime' 
phosphates.  The  other  items  are  so  familiar  that  little 
explanation  is  needed  except  as  to  coal. 

M.  R.  Campbell  estimates  that  at  the  present  rate  of 
use  we  have  coal  enough  for  4,000  years,  but  the  best 
steaming  coal  is  being  used  rapidly  and  may  not  last 
more  than  fifty  years,  so  that. this  might  well  be  sepa- 
rated and  put  untier  ("lass  C.  01'  the  lignites  and  other 
poor  coals  the  supply  is  huge,  but  on  the  other  hand  our 
uses  are  increasing  at  a  rapid  lalc.  As  the  llnited 
States  is  the  largest  exporter  of  ((i.il,  a  tariff  could  have 
the  effect  oidy  of  raising  the  already  high  price  in  some 
poorly  supplied  locality  like  the  Pacjlic  Coast. 

The  fixing  of  a  tarifT  on  thi.--  niMip  of  minerals  may 
well  follow  the  same  considerat  i.iis  as  are  applied  to 
the  fixing  of  tariffs  on  manufan  u,  ,.,|  articles  or  farm 
products. 

Gkneral  ("onhidikv  I  roNS 

Sonic  repetition  in  an  efTort  to  eiii|)hasize  some  of  the 
points  raised  in  this  paper  may  be  pardonable. 

Of  certain    necessary    mlneinls    .'uwl    metals   we   have 
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practically  none.  Of  certain  other  minerals,  the  bulky 
and  common  class,  our  supplies  are  very  large,  and  of 
a  few  like  salt,  magnesium  and  lime,  the  supplies  are,  so 
far  as  human  industry  is  concerned,  unlimited.  Be- 
tween these  two  groups  of  minerals  are  two  other 
groups.  Of  one  we  have  a  known  quantity  sufficient  for 
our  needs  for  a  short  time  only  and  at  highly  artificial 
prices.  Of  the  other  we  have  a  supply  that  is  sufficient 
for  our  needs  for  some  time  to  come.  To  all  of  the 
deposits  of  these  two  groups  there  is  a  definite  end. 
Using  them  is  precisely  like  drawing  the  water  from 
a  cistern,  except  that  an  ore  deposit  is  filled  only  once, 
and  when  once  mined,  it  is  gone.  There  is  no  second 
crop.     They  are  wasting  assets. 

Of  the  first  group,  that  which  we  lack  entirely,  dia- 
monds for  gems  are  luxuries  sold  at  absurdly  extrava- 
gant prices,  and  no  valid  objection  can  be  made  to  a 
duty  of  an  amount  comparable  to  the  price.  On  the 
other  substances,  except  bort  and  carbons,  tariffs  may 
be  levied  according  to  the  theories  of  the  party  in  power 
without  directly  affecting  the  mining  industry  of  this 
country.  To  the  last  group  tariffs  may  be  applied  much 
as  to  manufactures. 

The  minerals  of  the  two  middle  groups,  except  bro- 
mine and  arsenic,  deserve  entirely  different  considera- 
tion. Bromine  and  arsenic  may  also  fairly  be  treated 
as  manufactured  products,  for  bromine  will  be  saved 
from  brines  only  if  it  pays,  and  arsenic  can  be  supplied 
to  fill  all  our  needs  as  a  bM5roduct  from  the  smelters. 
We  have  the  others  in  limited  quantity.  To  place  a 
tariff  on  them  is  to  place  a  premium  on  depletion  and 
to  hasten  the  day  when  they  too  will  be  among  the 
minerals  of  which  we  cannot  supply  our  own  needs.  To 
bring  that  day  more  quickly  than  necessary  is  economic 
crime. 

The  civilization  that  we  enjoy  and  that  we  are  at- 
tempting to  intensify  is  making  more  and  more  use  of 
mineral  products.  To  our  grandfathers  nickel  was  a 
curiosity ;  to  our  fathers  aluminum  was  an  unseen 
metal;  tungsten,  vanadium  and  chromium  were  heard 
of  only  among  the  abstruse  things  of  chemistry.  To 
us  they  are  all  necessities,  and  perhaps  the  Great  War 
was  won  so  soon  because  Germany  lacked  tungsten. 

The  mineral  products  are  becoming  more  and  more 
indispensable  to  us  and  depletion  of  deposits  more  and 
more  of  a  menace.  A  hundred  years  ago  iron  furnaces 
were  operated  on  chunks  of  iron  ore  picked  up  between 
Washington  and  Baltimore;  now  a  single  blast  furnace 
will  turn  out  as  much  pig  iron  in  a  day  as  one  of  those 
furnaces  would  in  months,  and  it  must  have  a  large 
and  assured  ore  supply  to  guarantee  operation.  When 
our  great  Lake  Superior  iron  deposits  were  discovered 
they  were  heralded  as  inexhaustible — but  our  iron  and 
steel  industry  has  grown  so  that  already  we  have  had 
to  commence  beneficiation  of  the  lean  Lake  Superior 
ores,  and  American  firms  are  exploiting  iron  deposits 
in  Cuba  and  Chile.  It  is  probable  that  in  100  years  the 
owners  of  the  Brazilian  iron  fields  will  control  the 
world's  steel  trade. 

We  have  been  the  world's  greatest  copper  producers, 
but  our  energetic  mining  firms  have  found  it  expedient 
to  take  over  the  great  copper  deposits  of  South  America. 

Besides  these  great  investments  by  the  most  powerful 
of  our  mining  interests,  many  smaller  investments  have 
been  made  in  foreign  mines — made  at  a  time  when  our 
every  endeavor  has  seemed  to  be  to  obtain  foreign  trade. 


These  men  have  retained  their  American  citizenship, 
and  their  ties  with  the  United  States  are  very  real. 
Uncle  Sam  never  forgets  them  when  their  income  tax 
is  due  and  they  pay  precisely  the  same  rates  as  those 
of  us  who  live  at  home  where  we  have  some  advantage 
from  the  tax.  These  men  have  been,  and  are,  the  ad- 
vance guard  of  American  exports.  They  buy  American 
machinery,  foods  and  clothing;  and  in  very  many  places 
they  import  American  timbers  for  their  mines  and 
American  lumber  with  which  to  build  their  mills.  They 
are  probably  our  best  field  agents  for  American  exports. 
Do  we  believe  in  American  exports,  or  is  it  mere  cant? 

Some  of  the  American  owned  foreign  mines  are  so 
close  that  the  minerals  are  brought  into  the  United 
States  by  aerial  tramways;  others  are  in  the  snowy 
heights  of  the  Andes  and  in  torrid  India. 

Probably  the  total  American  investment  in  foreign 
mines  amounts  to  between  $600,000,000  and  $1,000,000,- 
000,  and  if  our  metallurgical  industry  grows  with  our 
population  it  will  mean  greater  and  greater  foreign 
investments.  Are  these  then  to  be  forgotten  when  we 
are  passing  tariff  legislation? 

Not  only  our  own  Americans  but  other  miners  in 
foreign  countries  are  willing  to  sell  us  their  cheap  and 
rich  ores.  If  we  insist  on  making  our  own  ores  ex- 
pensive by  placing  a  protective  tariff  on  foreign  ores,, 
then  we  place  in  the  hands  of  our  competitors  the  cheap 
ores  of  the  world,  and  our  manufactures  must  be  in- 
creased in  cost.  The  proposition  that  ores  intended  for 
incorporation  in  goods  to  be  exported  will  be  relieved 
of  duty  only  half  answers  the  question.  Our  own 
machinery  and  the  manufactures  of  our  own  country 
must  yet  be  made  of  the  expensive  ore,  and  the  cost  is 
passed  on  to  the  consumer,  with  the  argument  for  each 
duty  that  it  affects  him  little.  Straws  broke  the  camel's 
back. 

But  above  all,  the  tariff  puts  a  premium  on  the  early 
depletion  of  our  deposits.  It  will  leave  posterity  only 
the  caved  mines  that  might  have  been  an  asset  to  them. 
Posterity  will  have  to  buy  from  the  foreigner  his  deep 
mined  ores  and  the  United  States  will  always  work  on 
expensive  metallic  products.  The  cynical  question, 
"What  has  posterity  done  for  us?"  so  glibly  asked  in 
reply  to  such  an  objection,  may  be  answered  by  another 
.and  more  honest  question: 

"Shall  we  rob  our  children?" 


Removal  of  Chlorine  From  Zinc  Electrolyte 

A  method  of  preserving  electrodes  used  in  the 
deposition  of  zinc,  by  the  removal  of  chlorine  from  the 
zinc-bearing  solutions  prior  to  electrolysis,  has  been 
formulated  by  Messrs.  D.  Aveiy,  of  Melbourne,  and 
R.  H.  Stevens,  of  Hobart,  who  have  patented  the  process 
and  assigned  the  patent  to  the  Electrolytic  Zinc  Co., 
says  Chevtical.  Engineering  and  Mining  Revieic. 

The  removal  of^  chlorine  is  effected  by  the  diversion 
of  a  portion  of  the  solution  from  the  circuit  from  time 
to  time,  and  treatment  with  Ag.SO,  after  acidification. 
The  precipitated  AgCl  is  settled  and  filtered,  and  the 
chlorine-free  solution  returned  to  the  circuit.  Silver 
sulphate  is  recovered  by  agitating  the  chloride  with 
H,SO,  and  zinc  dust  to  precipitate  metallic  Ag,  which 
is  reconverted  into  Ag,SO,  after  filtering  and  washing, 
by  heating  to  250-300  deg.  C.  in  a  converting  pan.  The 
granulated  mass  thus  obtained  is  ground  prior  to  reuse. 
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The  Smelter  of  the  Calaveras  Copper  Co. 

Small  Plants  Often  Require  Variations  From  Common  Practice  in  Both 
Design  and  Operation — Here  Sintering  of  Flotation  Concentrates  in  Dwight 
&  Lloyd  Machine  and  Intermittent  Running  of  Blast  Furnace  Are  Features 

By  Edward  H.  Robie 

Metalluigical    Editor,  Engineering   and   Mining  Journal 


IN  LOOKING  ABOUT  for  the  most  advanced  practice 
in  copper  smelting,  one  usually  goes  to  the  large 
plants,  such  as  those  at  Anaconda,  Douglas,  and 
Garfield.  Operations  there  are  conducted  on  a  big 
scale,  with  ample  financial  backing  and  with  well- 
trained  operating  and  metallurgical  staffs.  For  these 
very  reasons,  however,  these  large  establishments  do 
not  have  the  problems  which  frequently  must  be  solved 
in  smaller  and  more  remote  plants,  so,  in  the  quest  of 


THK  fAI-AVIORAS   ('f)ri'KR  CO.'S   CONCENTRATOR 


new  ways  of  doing  things,  the  small  smeller  should  not 
be  entirely  disregarded. 

One  of  the  principal  difficulties  which  the  small  plant 
18  likely  to  meet  is  that  of  insufficient  ore  or  matte  to 
supply  a  Hmelting  unit.  Before  the  smelter  of  the 
Canada  (-opper  Corporation,  at  Greenwood,  B.  C,  closed 
down  two  or  three  years  ago,  this  condition  was  met  in 
an  intere.sting  way  at  that  plant.  One  20-ft.  bla.st  fur- 
nace was  in  operation,  hut  as  the  ore  averaged  only 
approximately  0.95  per  cent  of  copi)er,  and  the  matte 
was  about  4H  per  cent,  it  can  readily,  be  imagined  that 
the  settler  did  not  fill  up  rapidly.  One  small  acid-lined 
converter  was  more  than  suffii'ierit  In  handle  what  matte 
the  furnace  produced.  The  convertirr  crew  would  slarl 
H  blow  about  9  a.m.  By  noon  the  copper  was  in  the 
molds,  after  which  time  the  busiru'ss  of  converting  waH 
over  for  the  <lay,  and  the  furnace  settler  waH  given  a 
chance  to  recup<'rale  until  the  next  morning. 

At  the  smelter  of  the  Calaveras  Copper  Co.  at  Copper- 
opolis,  ('n\.,  which  is  to  be  described  briefly  in  this  article, 
there  was   not   sufficient    ore   f'lr   lh<-   blast    furnace,   ho 


this  part  of  the  smelter  equipment  had  to  go  on  part 
time.  Most  smeltermen  hesitate  to  bank  a  furnace  for 
more  than  a  few  hours.  An  instance  is  recorded  of  one 
superintendent,  who,  with  the  gracious  idea  of  giving 
the  employees  Christmas  day  ofi",  decided  to  bank  his 
furnaces  for  the  holiday,  only  to  be  rewarded  by  finding 
them  frozen  up  solid  when  the  blast  was  again  turned 
on.  At  the  Calaveras  plant,  however,  there  is  no  par- 
ticular difficulty  in  running  the  furnace  for  five  hours 
and  then  banking  it  for  nine- 
teen hours ;  in  fact,  it  is  some- 
times down  for  forty  -  two 
hours.  This  smelter  has  other 
features  of  interest,  so  that  a 
description  may  not  be  amiss. 
The  plant  has  been  closed 
down  since  October,  1920,  but 
this  is  no  disgrace  in  these 
days,  and  when  the  copper 
market  improves,  operations 
are  likely  to  be  resumed  on  a 
greater  scale  than  before. 

The  ore  consists  of  chalco- 
i\  rite,  fairly  massive,  in  a 
^aiifrue  of  close-grained  slate, 
thi'  aiialvses  running  from  1.6 
til  ::.•«  per  cent  copper.  The 
mine  can  produce  from  500  to 
i;()0  tons  per  day.  The  ore  is 
carried  about  one-half  mile  by 
electric  tram  to  the  coarse- 
crushing  department,  where  it 
is  disiharged  into  a  250-ton 
bin.  From  this  bin  it  passes 
to  a  No.  75-K  Gates  gyratory 
crusher,  followed  by  a  revolv- 
ing screen  to  remove  plus  IJ-in.  material.  This  oversize 
is  again  crushed  in  a  No.  3  Austin  gyratory,  and  the 
product,  united  with  the  screen  iindersize,  is  conveyed 
to  the  top  of  the  mill  building,  a  distance  of  about  ;?00 
ft.,  and  is  discharged  into  a  l,:!(iO-lon  l)in,  from  which 
the  ore  is  removed  by  ('halleiigc  Ircdci-s  and  sent  direct 
to  the  ball  mills  of  the  fine-grinding  department. 

Three  ball  mills  are  provided,  .m  H  ft.  x  30-in.  Har- 
dinge,  an  8  ft.  x  3G-in.  Hardinri-.  and  an  8  x  6-ft. 
Allis-Chalmcrs  mill  with  ]-in.  gralc  di.scharge.  The 
average  screen  test  of  the  ball  mill  fi'cd  aiul  discharge 
is  as  follows : 
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THE  CALAVERAS  SMELTER  AT  COPPEROPOLIS,  CAL. 

The  total  capacity  of  the  three  mills  is  550  tons  per 
day,  operating  in  closed  circuit  with  Dorr  duplex  classi- 
fiers and  with  90  per  cent  of  the  classifier  overflow 
passing  80  mesh.  The  mills  are  customarily  run  at 
18  r.p.m.  and  with  33  per  cent  of  water  in  the  dis- 
charge. Equal  quantities  of  3-  and  4-in.  forged  steel 
balls  are  added  as  needed.  White-ii'on  liners  made  at 
a  local  foundry  are  used  with  satisfactory  results,  but 
no  tests  have  been  made  to  compare  these  with  more 
expensive  alloy  steel  liners.  With  the  conditions  which 
exist  at  this  plant  there  is  a  preference  for  the  conical 
type  of  mill  over  the  grate-discharge  mill  installed. 
Less  trouble  is  occasioned  by  uneven  feed,  and  a  higher 
percentage  of  time  in  efficient  operation  is  secured. 

After  grinding,  the  pulp  goes  direct  to  the  flotation 
department.  No.  400  Pensacola  Tar  &  Turpentine  Co. 
oil  is  added  to  the  ball  mills  for  frothing  purposes. 
The  classifier  overflow  is  treated  in  three  units  of  Cal- 
low pneumatic  cells,  there  being  four  rougher,  four 
finishing,  and  two  cleaner  cells  in  each  unit.  The  con- 
centrates from  the  roughers  and  finishing  cells  pass  to 
two  cleaners,  and  the  tailings  from  these  two  cleaners 
are  treated  in  two  more  cleaners.  Typical  analyses  of 
feed,  finished  concentrates,  and  tailings  are  given  in  the 
table,  but  these  analyses  are  not  absolutely  correlative. 

AVERAGE  ANALYSES 

Cu           Fe  SiO:  Al.Oa           S 

Feed 2  0         18  7  34  6  24  7           5.0 

Concentrates 15,0         25.1  16.0  105  21.2 

Tailings 019          158  39  8  27.2           2.0 

The  i-atio  of  concentration  is  8:1.  The  tailings  go 
to  a  settling  pond,  from  which  clean  water  is  returned 
to  the  mill.  The  concentrates  are  thickened  in  three 
Dorr  thickeners  to  about  50  per  cent  water. 

An  unusual  feature  is  the  entire  absence  of  tables 
in  this  mill.  With  an  easily  floatable  mineral  such  as 
chalcopyrite,  careful  attention  to  the  flotation  machines 
makes  tabling  unnecessary.  The  recovery  of  copper 
averages  above  90  per  cent,  which  is  considered  satis- 
factory. 

The  thickened  concentrates  are  dewatered  in  an  8-ft 
Oliver  filter,  with  a  6-ft.  filter  held  in  reserve.  As  the 
ore  is  not  slimy,  there  are  no  filtration  troubles;  the 
mechanical  agitators  provide  the  only  agitation  neces- 
sary. The  filter  cake  is  discharged  on  to  a  conveyor 
belt,  which  passes  over  a  75-ton  bin.  This  small  bin  is 
used  to  store  concentrates  when  the  sintering  plant  is 
shut  down  for  any  cause. 


Flotation  concentrates,  at  most  of  the  large  Ameri- 
can copper  plants,  are  roasted  or  dried  in  McDougall, 
Wedge,  or  Herreshoff  multiple-hearth  furnaces,  and 
subsequently  smelted  in  reverberatory  furnaces.  The 
problem  of  so  preparing  fine  concentrates  that  they  may 
be  smelted  in  blast  furnaces  is  a  real  one  at  some 
plants,  however.  Three  methods  of  doing  this  have 
received  attention:  briquetting,  nodulizing,  and  sinter- 
ing. Of  course,  the  concentrates  can  be  dumped  wet 
in  a  blast  furnace,  as  was  done  at  the  Morenci,  Ariz., 
smelter  of  the  Phelps  Dodge  Corporation  until  it  closed 
down  a  year  or  two  ago.  There  a  33-ft.  furnace  was 
used,  and  little  coarse  ore  was  charged.  A  large  amount 
of  flue  dust  was  made,  but  most  of  it  was  recovered, 
and  it  was  remarkable  how  well  the  furnace  ran.  Blast 
furnaces  are  not  adapted  to  fine  ore  smelting,  but  in  a 
pinch,  at  a  sacrifice  of  capacity,  and  with  low  blast,  such 
work  can  be  done. 

Briquetting  is  not  popular — never  was,  and  probably 
never  will  be.  It  is  troublesome,  somewhat  costly,  does 
not  remove  sulphur,  and  the  briquets  have  the  bad 
characteristic  of  breaking  up  when  dumped  into  a  fur- 
nace. Nodulizing  is  a  better  solution,  and  has  received 
its  principal  application  at  the  Braden  smelter  in  Chile. 
Sintering  in  Dwight  &  Lloyd  machines  gives  promise  of 
being  an  even  more  satisfactory  means  of  agglomerat- 
ing the  fine  particles,  especially  where  there  is  an 
abundance  of  sulphur.  It  has  been  used  for  some  years 
at  the  Coniston,  Ont.,  smelter  of  the  Mond  Nickel  Co., 
where  fine  ore  from  the  mines,  flue  dust,  and  concen- 
trates are  mixed  and  sintered,  and  the  product  is 
charged  to  blast  furnaces.  This  plant  is  still  running. 
I  do  not  recall  the  percentage  of  sulphur  in  the  sinter, 
but  it  is  so  low  that  open-heap  roasting  of  the  coarse 
ore  is  no  longer  practiced,  the  sinter  and  green  coarse 
ore  making  a  charge  of  sufficiently  low  sulphur  content 
for  economical  blast-furnace  smelting. 

Sintering  was  also  practiced  at  the  Copperopolis  plant 
prior  to  closing  down,  with  highly  satisfactory  results. 
The  flotation  concentrates  from  the  Oliver  filter  are 
conveyed  to  a  hopper-bottom  bin  above  the  sintering 
machine.  Into  this  bin  also  are  discharged  a  small 
pi'oportion  of  fine  sinter  and  all  the  flue  dust  which  the 
plant  produces.  An  8-in.  screw  in  the  bottom  of  the  bin 
feeds    into    a    pug    mill,    which    thoroughly    mixes    the 
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materials  and  discharges  into  the  feed  hopper  of  the 
sintering  machine.  The  bottom  of  the  front  of  this 
hopper  is  raised  somewhat,  so  that  the  ore  piles  up 
about  two  inches  higher  than  the  sides  of  the  pallets, 
thereby  increasing  the  capacity  of  the  machine  and 
tending  to  make  a  better  sinter  with  a  feed  of  flotation 
concentrates. 


I'AS  CONVEYOR   FOR  C.XRRYINO  .'^INTRR  TO   BIN.S 

The  .sintering  machine  is  the  standard  42-in.  Dwight 
&  Lloyd,  and  has  a  capacity  of  about  100  tons  of  sinter 
per  twenty-four  hour.s,  roasted  from  about  15  per  cent 
of  sulphur  down  to  5  to  8  per  cent.  The  upper  limit  of 
.sulphur  in  the  feed  is  about  18  per  cent;  more  than  this 
results  in  too  great  melting  of  the  bed  and  injury  to 
the  grates.  The  important  factors  in  the  successful 
sintering  of  the  wet  plastic  flotation  concentrates  are 
the  proper  proportioning  of  the  charge  to  get  the  right 
amount  of  sulphur  and  sufflcient  porosity,  and  thorough 
mixing  in  the  bin  and  pug  mill. 

The  sintering  makes  a  particularly  solid  cake,  and 
sometimes  the  sinter  from  two  pallets  will  stick  together 
as  they  discharge.  P'rom  the  grates  the -sinter  falls  on 
to  a  grizzly  with  il-in.  openings.  The  undersize  is  car- 
ried by  a  pan  conveyor  to  the  feed  bin,  this  undersize 
being  ideal  material  tc»  dilute  the  sulphur  in  the  charge 
to  the  sintering  machine,  and  to  make  the  bed  suffi- 
ciently porous  for  the  penetration  of  the  Jiir. 

The  sinter  fines  arc  usually  ample  for  the  purpose, 
but,  if  they  are  not,  a  small  amount  of  crushed  (juartz 
is  added  and  a  corresponding  amount  taken  off  from  the 
blast-furnace  charge.  Fine  limestone  in  small  quanti- 
ties is  a  great  help  in  keeping  the  sinter  from  sticking 
to  the  pallets  when  the  sulphur  in  the  charge  is  too 
high,  and  the  use  of  the  lime  rork  or  foul  slag  is  an  aid 
in  the  subse(|u<rnl  smelting  of  the  sinter.  The  coarse 
sinter  is  carried  by  a  pan  conveyor  to  a  fire-proofed  bin. 


from  which  it  is  drawn  to  the  charge  floor  of  the  blast 
furnace. 

The  40  X  120-in.  Power  &  Mining  Machinery  Co.  (now 
Worthington  Power  &  Mining  Works)  blast  furnace  has 
twenty  5-in  tuyeres  and  is  10  ft.  high  from  the  tuyeres 
to  the  top  of  the  jackets.  Because  of  the  high  percentage 
of  alumina  in  the  concentrates,  this  furnace  was  not 
e.xpected  to  smelt  more  than  100  tons  per  day,  but  it 
can  handle  more  than  double  that  amount,  particularly 
if  the  sinter  is  charged  hot.  So,  rather  than  limp  along 
on  low  coke  and  blast,  it  was  found  advisable  to  operate 
the  furnace  but  one  shift  a  day.  The  average  running 
time  is  about  five  hours,  and  sometimes  it  is  necessary 
to  skip  a  day  entirely.  Of  course,  with  continuous  run- 
ning the  coke  consumption  would  be  a  little  less  and 
the  labor  charge  slightly  lower. 

Before  banking  the  furnace  the  ore  column  is  low- 
ered, extra  coke  is  added,  and  the  whole  covered  with  a 
layer  of  flue  dust.  Experienced  metallurgists  will  won- 
der what  happens  to  the  settler.  To  operate  but  one 
shift  a  day,  the  settler  was  reduced  in  size  so  that  it 
would  be  full  of  matte  at  the  end  of  the  run.  It  was 
evident  that  if  the  furnace  were  tapped  in  back,  the 
hole  in  the  breast  jacket  would  not  always  be  drained 
and  would  cause  trouble  in  starting.  A  specially  cast 
water-cooled  spout  was  therefore  designed,  as  shown  in 
the  sketch  below.  The  front  end  of  this  spout  is 
made  almost  as  deep  as  the  back  end,  so  that  there  is 
no  trap  to  the  spout  itself.  A  heavy  water-cooled  nose 
piece  was  made  to  fit  the  end  of  the  spout,  so  that  the 
top  of  this  nose  piece  would  provide  the  desired  trap, 
the  bottom  being  3-in.  above  the  bottom  of  the  inside 
of  the  spout.  This  leaves  an  opening  about  3-in.  square, 
which  is  low  enough  to  drain  the  furnace  to  the  bottom 
of  the  hole  in  the  breast  jacket.  This  hole  is  plugged 
each  morning  with  a  small  piece  of  asbestos  rope  and 
clay,  and  it  is  easy  to  punch  this  out  at  the  end  of  the 
run,  so  that  the  furnace  is  always  thoroughly  drained 
directly  into  the  settler.  Each  day,  at  the  end  of  the 
run,  the  matte  is  tapped  out  of  the  settler,  which  is 
completely  drained.  The  settler  lining  lasts  indefinitely, 
but  with  the  intermittent  running  it  is  necessary  to  dig 
out  the  accumulation  of  solidified  matte  and  slag  about 
once  in  three  weeks.  When  the  plant  is  reopened  it  is 
planned  to  have  portable  settlers,  so  thai  one  can  be  kept 


Spouf 


HI, AST    I  TR.NACl;        Ic  ilT 

in  reserve  and  placed  in  position  while  the  accumula- 
tions in  the  other  are  being  removed.  Not  all  of  the 
flotation  concentrate  is  sintered,  im-  this  would  make 
too  high  grade  a  matte.  A  typicil  twrnace  charge  is. 
;ib(iut  as  follows: 
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Analyses  of  the  sinter,  matte  and  slag  are  approxi- 
mately as  follows: 

ANALYSES  OK  CHARGE  AND  PRt)DUCTS,  IN  PER  CENT 

Cu  FeO       Si()2      AI2O3     CaO     MgO       S 

Sinter 16  36  18  II  ..  5  7 

Matte iO  

Slae O.$to0.6  36  34  13  6  7 

The  total  coke  consumption  is  almost  12  per  cent  of 
the  charge,  but  as  92  per  cent  of  the  charge  is  ore,  the 
cost  of  coke  per  ton  of  ore  is  not  excessive.  Nearly 
30  per  cent  of  the  ore  charged  is  flotation  concentrates 
taken  direct  from  the  filter  and  containing  about  20  per 
cent  of  watei-.  This  is  dumped  in,  on  top  of  the  coke, 
and  covered  with  the  remainder  of  the  charge,  so  only 
a  little  of  it  blows  out,  and  the  dust  loss  is  small.  The 
slag  is  aanost  an  exact  bisilicate,  considering  the  alum- 
ina as  an  acid.  The  furnace  smelts  ten  tons  of  charge 
per  hour,  or  7.2  tons  per  square  foot  of  hearth  area 
per  twenty-four  hours,  with  an  average  blast  pressure 
of  twenty-two  ounces.  This  is  fast  smelting,  and  is 
made  possible  by  the  excellent  character  of  the  sinter 
produced  by  the  Dwight  &  Lloyd  machine,  the  furnace 
running  especially  fast  when  hot  sinter  is  fed. 

Sometimes  the  matte  runs  as  high  as  55  per  cent 
without  causing  trouble.  The  usual  practice  is  to  tap 
about  four  tons  of  matte  after  the  furnace  has  been 
running  two  hours,  and  ten  tons  more  at  the  end  of 
the  run.  The  matte  is  tapped  into  IJ-ton  pots,  cooled 
with  water  sprays,  crushed  to  — 1  in.  in  a  small  Dodge 
crusher,  and  carried  on  an  inclined  conveyor  belt  to  a 
bin,  from  which  it  is  sacked,  loaded  on  motor  trucks, 
and  hauled  fifteen  miles  to  the  railroad  station,  where 
it  is  shipped  to  Tacoma. 

As  the  precious  metals  amount  to  only  about  one 
ounce  of  silver  per  ton  of  matte,  electrolytic  refining  is 
not   economical,    and   plans    are    being   made    to    refine 


THE  BLAST-FURNACE  SPOLTT.      NOTE  .METHOD 
OF  .ATTACHING 

locally  when  smelting  is  resumed.  Experiments  have 
already  been  conducted  with  a  small  reverberatory  in 
which  the  matte  has  been  blown  to  finished  copper  by 
blowing  air  into  the  bath  of  matte,  with  an  ordinary 
pipe.  It  is  planned,  however,  to  convert  the  matte  to 
blister  in  a  small  bessemer  converter  and  use  the  re- 
verberatory only  for  the  final  simple  refining  process. 

The  whole  scheme  of  smelting  as  outlined  is  more 
economical  than  would  be  the  roasting  and  reverbera- 
tory smelting  of  such  a  small  quantity  of  ore.  It  is 
also  probably  more  economical  to  operate  a  large  fur- 
nace one  shift  than  a  smaller  furnace  twenty-four  hours 
a  day.  There  are  opportunities  for  a  plant  of  this  kind 
in  many  districts  where  smelting  facilities  are  not 
available  or  satisfactory. 

My  thanks  are  due  to  Mr.  S.  M.  Levy,  general  man- 
ager of  the  Calaveras  Copper  Co.  at  Copperopolis,  for 
his  kindness  in  explaining  the  novel  features  of  his 
plant  and  granting  permission  for  the  publication  of 
the  data  given. 
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Electric  Smelting  of  Tin  Ore 
Tin  ores  become  conductors  of  electricity  at  moderate 
emperatures,  according  to  an  article  in  Metall  u.  Erz, 
\  ol.  18,  pp.  77-78,  abstracted  in  the  Journal  of  the  So- 
I  lety  of  Chemical  Industry,  so  that  by  using  large  pieces 
of  ore  as  a  resistance,  suflftcient  heat  can  be  developed 
to  melt  it  and  reduce  it  to  metal  on  the  addition  of  coal. 
It  is  not  generally  necessary  to  add  any  slagging  ma- 
terial, nor  is  it  necessary  to  protect  the  tin  oxide  from 
going  into  the  slag.  It  is  preferable  to  carry  out  the 
process  in  a  trough  furnace  with  a  low  charging  shaft 
and  two  or  more  electrodes  dipping  into  the  bath.  Ore 
and  coal  are  charged  and  the  metal  is  tapped  from  the 
bottom  until  the  hearth  is  nearly  full  of  slag,  which 
should  be  rich  in  tin.  This  is  cleaned  by  adding  a 
charge  of  coal  only  to  separate  its  tin  contents  as  metal. 
Pure  metal  may  be  so  obtained  and  the  tin  content  of 
the  slag  reduced  to  0.3  per  cent,  and  the  losses  by  vola- 
tilization are  much  less  than  by  other  processes. 
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Air  Receiver  Calculations 

Solutions  of  Simple  Compressed-Air  Problems  Frequently 
Confronting  the  Master  Mechanic,  Applicable  to  Drills, 
Air    Haulage,    Storage    and    Compressed-Air    Machinery 

By  Walter  S.  Weeks 

Written  for  Engineerinfl  and  Mining  Journal 


A  NUMBER  of  calculations  involving  the  air  receiver 
are  presented  here,  and  although  known  perhaps 
^  to  those  working  with  compressed-air  haulage, 
they  may  not  be  so  familiar  to  others.  The  first  type 
of  problem  is  the  determination  of  the  amount  of  free 
air  available  in  a  receiver  while  the  air  pressure  is 
dropping  from  one  given  pressure  to  another.  For  ex- 
ample: An  air  receiver  has  a  capacity  of  500  cu.ft. 
The  pressure  in  the  receiver  is  100  lb.  per  sq.in.  gage. 
How  long  is  it  possible  to  operate  a  drill  from  the 
receiver  alone  if  the  drill  requires  100  cu.ft.  of  free  air 
per  minute  and  the  lower  limit  of  operating  pressure 
is  70  lb.  per  sq.in.  gage? 

Let  us  first  develop  the  formula  and  then  solve  the 
problem.  It  will  be  remembered  that  the  formula  con- 
necting pressure,  volume,  temperature,  and  weight  of 
air  is 

PV  =  ivRT 
where   P  =  pressure  in  lb.  per  sq.ft.  absolute; 
V  =  volume  in  cu.ft.; 
w  =  weight  of  air  in  lb.; 
R  =  constant  =  53.4; 
T  =  absolute  temperature  (Fahrenheit  -\-  460). 

At  the  start  of  the  operation  of  the  drill  let  the 
weight  of  the  air  in  the  receiver  be  w„  V  the  volume 
of  the  receiver,  and  T  the  absolute  temperature  which 
remains  constant.    Let  P,  be  the  pressure  in  lb.  per  sq.ft. 

Then  at  the  start, 

py  =  w,RT  (I) 

Let  v.\  be  the  weight  of  air  in  the  receiver  when  the 
drill  stops  and  the  pressure  has  dropped  to  70  lb.  gage. 
Let  P,  be  the  pressure  in  lb.  per  sq.ft. 

Then  at  the  finish, 

P,V   :-      IL'JiT  (2) 

P,V 
From    <l)     w,  —   „  j, 

P,V 


From    (2) 


RT 


The  weight  drawn  from  the  receiver  is  w,  —  tv. 

How  many  cubic  feet  of  air  at  atmospheric  pressure 
haH  been  drawn  out? 

I^t     P,  ^^  the  atmospheric  pressure  in  lb.  per  .sq.ft. 

Let  V„i  =:  the  volume  at  atmo.Mpheric  pressure. 
Then: 


P,V      P,V 


r,   Va,   =    (Mf,   —   W,)RT   =---ofp 


RT 


X  RT 


V„, 


V(P.  -  P.) 
P, 


(3; 


The  prcHHureH  are  in  lb.  per  .Mq.fl.,  but  as  the  unit  of 
converHJon  to  sq.in.,  144,  appears  in  both  the  numenitrtr 
and  denominator  of  th«  rijfht-hiind  nH-mluT,  it  may  be 
cancelled,  U-avinj{  lh<'  symbolH  rcjirfMi-ntitnf  lb.  per  .M(i.in. 
In  thv  numerator,  as  we  have  the  dilTereiuc  of  two  pres- 


sures, either  gage  or  absolute  pressures  may  be  used. 
Pj  is,  then,  always  the  absolute  pressure  of  the  atmos- 
phere in  lb.  per  sq.in.  We  shall  assume  it  to  be  15. 
To  solve  the  numerical  problem:  V  ^=  500,  P,  =  100, 
P,  =   70,   P,  =   15. 


500  (100  -  70) 
15 


1,000 


The  receiver  will  supply  1,000  cu.ft.  of  free  air  above 
70  lb.    The  drill  will  operate  1,000  -^  100  =  10  minutes. 

The  same  formula  is  used  to  determine  the  time  to 
raise  the  pressure  in  a  receiver  with  a  given  compressor. 
Example : 

A  receiver  has  a  capacity  of  1,000  cu.ft.  How  long 
would  it  take  a  compressor  supplying  500  cu.ft.  of  free 
air  per  minute  to  raise  the  pressure  from  70  lb.  per 
sq.in.  gage  to  100  lb.  per  sq.in.  gage. 

First,  how  many  cubic  feet  of  free  air  must  be  put 


V,„ 


Then 


1000  (100  -  70) 


2,000 
500 


15  ~ 

=  4  minutes. 


2,000 


Sometimes  it  may  be  necessary  to  help  out  a  com- 
pressor when  an  intermittent  drain  of  the  air  exceeds 
the  capacity  of  the  compressor,  such  as  the  operation  of 
an  air  hoist  for  hoisting  or  hauling.     Example: 

A  small  geared  hoist  pulling  cars  out  of  a  tunnel 
requires  120  cu.ft.  of  compressed  air  per  minute  at  60 
lb.  per  sq.in.  gage.  Whatever  the  pressure  in  the  re- 
ceiver, the  air  is  wiredrawn  through  the  throttle  valve 
to  60  lb.  The  haul  requires  six  minutes.  The  com- 
pressor supplies  300  cu.ft.  of  free  air  per  minute.  The 
receiver  may  be  pumped  up  to  !)0  lb.  per  sq.in.  gage 
at  the  stai't  and  the  pressure  must  not  drop  lower  than 
60  lb.  at  the  finish  of  the  haul.  What  must  be  the  size 
of  the  receiver? 

75 
The  free  air  used  bv  the  hoist  each  minute  is    ,c  X 

lo 

120         (iOO  cu.ft. 

The  air  receiver  must  sujiplv 

I)tr  minute,  or  a  total  of  l,8ti() 


ioo 
■u.i'i 


-  :{00  =  300  cu.ft. 
of  free  air. 


V.„  -^ 


l.KOO 


(P,  -  P,)  V 


15 


:t()  r 


V         ;•!)()  <u,ri..  which   Is  111,.  iicimIciI  capacity  of 
the  receiver. 
The  calculation   of  the  size  nl'  ;i   large  underground 
storage  reservoir  for  compres.sed  air  is  a  prolileni  of  this 
type. 

Another  style  of  problem  rciiuniin.;  a  (lilTiMciit  for- 
mula is  this:  Then-  are  lw<i  iiM-^ivers  containing  air 
at  some  pri'ssure.  If  a  valve  is  opened  connecting  the 
two,  what   will  be  the  pressure  in   hoth? 
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See  illustration.  Let  V ,  be  the  volume  of  A  and  let  V., 
be  the  volume  of  B. 

Before  the  valve  is  open  let  P,  be  the  pressure  in  A 
in  lb.  per  sq.ft.,  and  xl\  the  weight  of  air  in  A.  Let 
Pj  and  w,  be  the  pressure  and  weight  respectively 
in   B. 

After  the  valve  is  open,  the  total  weight  of  air  is 
w,  +  u\  and  the  total  volume  is  F,  -\-  V.,. 


w,  +  "'2 


PiV,  +  P,V, 


RT 


Let  resultant  pressure  be  P. 


Then      P{\\  +   K) 


(P£+A'i)xKr       <4, 


p\\  +  p\\  =  p,y,  +  py. 


(5) 


Let  us  study  this  foi-mula  for  a  moment.  As  a  symbol 
for  pressure  occurs  in  every  term,  we  may  divide 
through  by  144,  leaving  the  symbols  representing  lb. 
per  sq.in.  instead  of  lb.  per  sq.ft.  The  symbols  repre- 
sent absolute  pressures.  Let  us  denote  the  correspond- 
ing gage  pressures  by  the  subscript  u,  and  rewrite 
the  formula : 

(P, +  15)F,  +  (P,  +  15)7,= 

(P,,  +  15)  V,  +  (P^  +  15)7, 

The  terms  involving  the  atmospheric  pressure  cancel 
and  leave  gage  pressures.     So  in  this  formula  and  in 


Vf  =  Volume  of  A 

Pi  -  Pressure  of  air  in  A 

Wi' Weight  of  air  in  A 


V^=  Vo/ume  of  B 

P^  -  Pressure  of  air '"  ^  te 

W^  =  Wei^/if  of  air  in  B    m 


TWO    AIR    RECEIVERS    AT    DIFFERENT    PRESSURES 
CONNECTED  BY  A  VALVE 

those   derived   from  it  the   pressure   may   be   gage   or 
absolute  and  the  pressures  in  lb.  per  sq.in.  or  per  sq.ft. 
To  continue  from  (5) 


P  = 


P,V,  +  P,V, 


v,  +  v. 

Example : 

A  has  a  capacity  of  1,000  cu.ft.  and  the  pressure  is 
90  lb.  per  sq.in.  gage.  B  has  a  capacity  of  500  cu.ft. 
and  the  pressure  is  60  lb.  per  sq.in.  gage.  What  will 
be  the  pressure  if  they  are  connected? 

„  _  90  X  1,000  -f  60  X  500 

The  resultant  pressure  will  be  80  lb.  per  sq.in.  gage. 

Another  form  of  equation  (5)  is  used  in  the  calcula- 
tion of  compressed-air  haulage  systems  to  determine  the 
size  of  the  stationary  storage  so  that  when  the  tank  on 
the  locomotive  is  connected  to  it,  this  tank  will  be 
charged  to  a  given  pressure. 

In  the  cut  let  A  be  the  stationary  storage  and  B  be 
the  tank  on  the  locomotive.     P,  is  the  pressure  in  the 


storage  and  is  usually  about  1,000  lb.  per  sq.in.  gage. 
P.  is  the  pressure  in  the  locomotive  tank  when  ready 
for  charging  and  is  usually  about  250  lb.  per  sq.in.  gage. 
Example : 

The  tank  on  the  locomotive  holds  48  cu.ft.,  and  we 
wish  to  charge  to  800  lb.  per  sq.in.  gage.  What  should 
be  the  capacity  of  the  stationary  storage?  Transpos- 
ing equation   (5) 


PV, 


py,  =  py. 


py. 


7,  (Pa    -    -P)     _     7.  (P    -    Po) 

'    p  ~p^    ~    p,-  p 

48  (800  -  250) 


1,000  -  800 


132  cu.ft. 


That  is,  if  we  have  receiver  capacity  of  132  cu.ft. 
and  pump  it  up  to  1,000  lb.  between  chargings,  we  can 
charge  instantly  to  800  lb.  To  determine  the  capacity 
of  the  compressor,  use  equation  (3)  to  determine  the 
amount  of  free  air  to  put  in  to  bring  the  pressure  back 
to  1,000.  The  air  put  in  divided  by  the  time  in  minutes 
between  charging  gives  the  free  air  per  minute  that 
must  be  supplied  by  the  compressor. 


Queensland's  Mineral  Output  in  1920 

The  value  of  the  mineral  production  of  Queensland 
for  1920,  according  to  official  records  just  completed, 
was  £3,462,701,  which  is  nearly  £1,000,000  more  than  for 
1919.  The  output  of  gold  continued  to  fall  (the  yield 
being  only  £489,700),  and  the  drop  in  prices  of  rare 
metals  that  followed  the  release  of  surplus  stocks  held 
by  Great  Britain  after  the  war  caused  the  practical 
closing  down  of  all  the  mines  producing  wolfram, 
molybdenite,  and  bismuth  in  Queensland;  but  the  high 
prices  ruling  at  the  beginning  of  the  year  for  tin,  cop- 
per, lead,  and  silver  resulted  in  an  increased  production 
of  these  metals,  amounting  in  value,  with  that  of  coal, 
to  over  £1,000,000,  and  this  in  the  face  of  high  wages 
and  cost  of  materials,  some  shortage  of  explosives,  and 
a  coastal  shipping  strike  which  for  a  time  stopped  sup- 
plies and  interrupted  the  dispatch  of  ores  overseas. 

There  was  a  substantial  increase  in  coal  production 
in  1920,  which  is  showing  unmistakable  signs  of  ex- 
pansion in  all  coal-mining  districts,  and  in  the  output 
of  gems  (sapphires),  which  rose  from  £42,880  in  1919 
to  £65,800  in  1920.  Of  the  total  mineral  production 
of  more  than  £3,400,000,  copper  is  responsible  for  over 
£1,500,000.  Unfortunately,  the  activity  which  marked 
mining  generally  in  the  early  part  of  the  year  under- 
went a  severe  check  before  its  end,  and  present  indi- 
cations are  that  there  will  be  a  big  falling  off  in  1921. 

The  silver-lead  mines  at  Indooroopilly,  near  Brisbane, 
that  have  been  opened  up  during  the  last  two'  years,  in 
1920  yielded,  from  173  tons  of  ore,  silver  to  the  value 
of  £3,708  and  lead  worth  £3,449,  or  a  total  of  £7,157 
and  an  average  value  of  over  £41  per  ton.  The  holders 
of  the  two  producing  mines  were  marking  time  during 
a  considerable  part  of  the  year,  and  results  ought  to  be 
better  for  1921.  The  absence  of  any  large  lode  outcrops 
in  this  field  militated  against  successful  prospecting 
by  ordinary  methods;  and  experiments  by  some  opera- 
tors with  the  "electrical  ore  finders"  that  have  been 
watched  with  some  interest  have  proved  quite  unsuccess- 
ful, sinking  having  been  taken  considerably  below  the 
depth  at  which  the  "diviners"  said  ore  would  be  found, 
but  without  the  predicted  result. 
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The  Petroleum  Industry 


Daily  Average  of  April  Petroleum 
Production  Sets  Record 

THE  outstanding  fact  of  current  petroleum  statistics, 
according  to  the  U.  S.  Geological  Survey,  is  that 
stocks  continue  to  pile  up.  Since  May,  1920,  pipe-line 
and  tank-farm  stocks  of  domestic  petroleum,  plus  stocks 
of  Mexican  petroleum  held  in  the  United  States  by 
importers,  have  increased  more  than  thirty-seven  mil- 
lion barrels,  an  amount  equal  to  almost  a  month's  domes- 
tic production,  and  the  quantity  of  crude  oil  now  in 
storage  is  the  greatest  on  record. 

During  April  the  production  of  petroleum  continued 
to  increase,  the  daily  average  for  the  month  being  the 
record  figures  of  1,334,633  bbl.  Although  imports  dur- 
ing the  month  decreased  somewhat,  and  consumption 
increased  slightly,  stocks  at  the  end  of  April  were  more 
than  six  million  barrels  greater  than  at  the  beginning 
of  the  month. 

Substantial  increased  daily  average  production  during 
April  is  reported  for  Wyoming,  Arkansas,  Kansas,  Okla- 
homa, California,  and  Kentucky,  and  smaller  increases 
are  reported  for  Montana,  Colorado,  New  York,  Indiana, 
and  Tennessee. 

Imports  for  April,  amounting  to  10,043,924  bbl.,  show 
a  decrease  in  daily  average  as  compared  with  March,  of 
62,078  bbl.,  although  for  the  first  four  months  of  the 
year  imports  increased  more  than  twenty-three  million 
barrels  as  compared  with  production  of  the  similar 
period  of  1920. 

The  accompanying  figures,  compiled  from  company  re- 
ports to  the  U.  S.  Geological  Survey,  show  the  quantity 
of  petroleum  removed  from  producing  properties.  Oil 
con.sumed  on  the  lea-ses  is  not  included.  This  item  and 
net  changes  in  producers'  stocks  at  the  beginning  and 
end  of  the  year  are  obtained  by  annual  canvass  and  are 
included  in  the  final  statistics  of  production: 


Oil-Well  Drilling  Permitted  Through 

Operating  Mines 

Special  Correspondence 

An  important  decision  that  affects  oil  and  gas  oper- 
ators is  Illinois  has  just  been  rendered  by  the  U.  S. 
Circuit  Court  at  Springfield,  111.,  with  reference  to  the 
right  of  an  oil  or  gas  company  to  drill  through  an 
operating  mine. 

The  Superior  Coal  Co.,  of  Gillespie,  III.,  prevented 
the  drilling  of  oil  or  gas  wells  through  its  mines  in 
Macoupin  County,  111,  by  means  of  a  blanket  injunction 
secured  on  Aug.  14,  1915,  in  the  Macoupin  County 
Circuit  Court,  of  Illinois,  in  the  case  of  Superior  Coal 
Co.  vs.  Ernest  A.  Ibbetson  et  al.  One  of  the  defendants 
in  this  suit,  the  Goag  Oil  &  Gas  Co.,  of  New  York, 
carried  the  case  to  the  U.  S.  Circuit  Court  of  the 
Southern  District  in  Illinois,  where  the  case  was  heard 
by  Judge  Fitzhenry. 

The  coal  company  offered  the  testimony  of  mining 
superintendents,  mine  inspectors,  miners'  union  officials, 
and  other  parties  interested  in  coal  mining  in  Illinois. 
The  Goag  company  presented  the  testimony  of  mining 
engineers  and  oil  geologists  and  affidavits  from  large 
gas  and  oil  producers  who  operate  gas  and  oil  wells 
in  the  Pennsylvania,  West  Virginia,  and  Ohio  oil  and 
gas  fields  that  are  situated  in  coal-mining  districts 
where  the  two  industries  have  been  jointly  carried  on 
for  many  years  with  no  trouble,  interference,  or  danger. 
A  final  decree  was  recently  entered  in  favor  of  the 
Goag  Oil  &  Gas  Co.,  which  is  given  the  right  to  drill 
thi;ough  the  large  jiillars  of  the  Superior  Coal  Co.  on 
filing  a  bond  of  $5,000  to  protect  the  coal  company  in 
case  a  well  is  not  properly  cased,  cemented,  or  plugged. 

Only  gas  has  been  found  on  the  coal  companies'  land, 
and  the  number  of  wells  permitted  on  forty  acres  has 
been  restricted  to  three. 
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Development  of  the  Chloride  Volatilization  Process 
by  the  U.  S.  Bureau  of  Mines* 

Experimental  Work  So  Far  Conducted  at  the  Salt  Lake  Station 
Indicates  Value  of  This  Method  for  Treating  Oxidized,  Semi- 
Oxidized   and   Carbonate   Ores   of   Copper,   Lead   and    Silver 

By  Thomas  VARLETi-  and  C.  C.  Stevsnson 


THE  art  of  treating  ores  by  the 
chloride  volatilization  process  is 
still  in  the  experimental  stage  and  has 
not  been  sufficiently  developed  to  make 
it  possible  to  state  definitely  what  place 
it  will  occupy  in  the  metallurgical  in- 
dustry. The  theory  upon  which  the 
process  operates  has  received  attention 
for  the  last  twenty  years,  and  much  re- 
search and  experimental  work  has  been 
conducted.  Much  of  the  experimental 
work  done  has  never  been  published, 
and  it  seems  that  the  accumulation  of 
such  results,  if  made  known,  would  be 
an  important  aid  to  the  further  devel- 
opment of  the  process.  The  object  of 
this  paper  is,  therefore,  to  bring  salient 
features  of  the  process  to  the  attention 
of  the  metallurgical  industry,  both  for 
the  pm-pose  of  furnishing  information, 
and  receiving  from  interested  parties 
any  comments  which  the  reading  of 
this  article  may  suggest.  A  bulletin 
covering  the  work  done  at  the  Inter- 
mountain  Experiment  Station  of  the 
U.  S.  Bureau  of  Mines,  situated  at 
Salt  Lake  City,  Utah,  is  in  course  of 
preparation. 

The  chloridizing  roast  is  usually  ac- 
companied by  appreciable  losses  due  to 
the  volatilization  of  the  metals  as  chlo- 
rides during  the  roast,  these  losses 
often  running  as  high  as  30  per  cent, 
depending  upon  the  temperature,  the 
character  of  the  ores,  and  the  associ- 
ated gangue  material.  It  was  not 
until  1891  that  Croasdale,  (Engineering 
atid  Mining  Journal,  Aug.  29,  1903,)  by 
observing  flue  and  stack  deposits  from 
the  chloridizing  roast,  recognized  the 
possibility  of  making  volatilization  a 
major  instead  of  a  minor  feature  of 
the  roast.  He  then  made  tests  on  a 
large  number  of  ores  from  different 
localities,  the  result  of  which  showed 
the  general  application  of  the  process. 
The  main  difficulty,  as  stated  by  Croas- 
dale, was  the  lack  of  a  suitable  means 
for  recovering  the  fume  from  the  fur- 
nace gases. 

In  1913,  Cottrell  (Mining  &  Scientific 
Press,  March  29,  1913;  also  Trans.  A.  I. 
M.  E.,  September,  1918),  announced  his 
invention  of  the  electrostatic  precipi- 
tator, which  solved  the  problem  of  sep- 
arating the  solids  from  the  furnace 
gases. 

•From  U.  S.  Bureau  of  Mines  Rci)orts  of 
Investigations,  No.   2247. 


About  1915  the  U.  S.  Bureau  of 
Mines,  through  Ralston  (Trans.  A.  I. 
M.  E.,  Vol.  LVII,  1917,  p.  634),  began 
an  investigation  at  its  Interniountain 
station,  of  the  chloride  volatilization 
process  as  a  possible  means  of  ore  treat- 
ment. Since  that  time  the  Internioun- 
tain station  of  the  Bureau,  in  co-opera- 
tion with  the  department  of  metallurgi- 
cal research,.  University  of  Utah,  has 
gone  extensively  into  the  problem,  both 
from  a  theoretical  and  semi-commercial 
standpoint.  At  present,  volatilization  is 
one  of  the  major  problems  being  inves- 
tigated at  the  station.  Other  investi- 
gations have  been  instigated  by  G.  H. 
Wigton  (U.  S.  Patent  No.  1,264,685; 
April  30,  1918),  of  Eureka,  Utah;  by 
S.  I.  Clawson  (U.  S.  Patent  No.  1,262,- 
453;  April  9,  1918),  of  Salt  Lake  City, 
and  by  others. 

Possibilities  of  the  Process 
The  commercial  utilization  of  the 
process  will  fill  a  long-felt  want  in  the 
metallurgical  industry.  It  is  especially 
adapted  to  the  treatment  of  oxidized 
and  semi-oxidized  and  carbonate  ores 
of  copper,  lead,  and  silver.  Ores  of  this 
character  are  difficult  to  treat  by 
gravity  concentration  or  flotation.  In 
the  former  method  of  treatment  their 
tendency  to  slime  upon  crushing  and 
their  lower  specific  gravity,  as  com- 
pared with  the  sulphide  minerals,  create 
serious  losses.  In  the  latter  method  of 
treatment,  much  has  been  done  in  the 
way  of  sulphidizing  oxide  and  carbon- 
ate ores,  with  subsequent  recovery  by 
flotation  of  the  artificial  sulphides. 
Difficulties  in  proper  sulphidizing  and 
low  recoveries  more  than  balanced  the 
low  cost  of  treatment  in  many  plants, 
and  in  few  instances  has  it  proved  suc- 
cessful. 

In  addition  to  the  minerals  named 
above,  gold  present  in  ores  has  been 
quite  readily  volatilized.  Zinc  does  not 
volatilize  if  an  oxidizing  condition  is 
maintained  in  the  roasting  operations. 
Some  excellent  results  have  been  ob- 
tained on  zinc  concentrates  containing 
silver  and  lead.  Practically  all  the 
silver  and  lead,  but  very  little  zinc,  has 
been  volatilized.  Experiments  have 
shown  that  this  is  probably  one  of  the 
best  methods  of  making  a  clean-cut 
separation  of  lead  and  zinc. 

No  great  amount  of  work  has  been 
done  on   sulphide  ores,  because  of  the 


fact  that  the  need  of  such  a  method  for 
the  oxidized  and  carbonate  ores  is  more 
pressing.  Some  experiments,  however, 
carried  out  on  sulphides  are  encourag- 
ing. When  the  sulphur  content  is  more 
than  about  5  per  cent,  a  preliminary 
roast  is  usually  necessary  before  chlo- 
ride roasting  and  volatilization. 

Methods  of  Experimentation: 
Analysis  or  Ore  Samples 

The  ores  experimented  with  are 
always  analyzed  both  for  their  chemi- 
cal and  mineralogical  constituents;  the 
latter  by  the  microscope,  to  identify 
and  determine  the  physical  condition  of 
the  minerals.  Both  are  extremely 
necessary.  By  the  microscope  exami- 
nation it  is  possible  to  determine  the 
size  of  crushing  necessary  to  liberate 
from  the  gangue  the  greatest  amount 
of  mineral  that  can  economically  be 
recovered.  The  compactness  or  porosity 
of  the  ores  in  which  the  minerals  occur 
is  an  important  factor;  usually  the 
compact  ores  require  finer  crushing. 

After  the  crushing  size  of  the  ore 
has  been  determined,  it  is  then  neces- 
sary to  calculate,  from  analyses,  the 
amount  of  chloridizing  salts  that  must 
be  added  to  insure  the  presence  of  suf- 
ficient chlorine  to  give  complete  chlo- 
ridization  and  volatilization  of  the  min- 
erals. 

Muffle  Tests 

The  assay  muffle  is  usually  used  for 
the  preliminary  determination,  and  is 
heated  to  the  temperature  necessary  to 
eff^ect  volatilization.  This  temperature 
varies  with  different  ores,  but  when 
silver  is  present  it  is  usually  about 
1,050  deg.  C.  Ordinarily,  100  grams  of 
crushed  ore  is  used,  this  being  thor- 
oughly mixed  with  salt  or  calcium  chlo- 
ride. These  mixed  charges,  contained 
in  5  or  6-in.  roasting  dishes,  are  then 
placed  in  the  heated  furnace.  Several 
series  of  tests  are  made,  in  which  the 
varying  factors  are  time  of  roast,  tem- 
perature of  furnace,  fineness  of  crush- 
ing of  oi'es,  and  varying  amounts  of 
salt  and  calcium  chloride.  The  residues 
after  roasting  are  weighed  and  assayed, 
and  from  these  results  the  percentage 
of  metals  volatilized  is  calculated.  In 
these  experiments  none  of  the  fumes 
evolved  can  be  caught. 

Electric  Tube  Tests 

Tests  are  also  made  by  means  of  a 
horizontal  electric  furnace ;  a  small  boat 
containing  the  mixed  charges  is  placed 
in  a  silica  or  porcelain  tube,  and  then 
the  tube  is  placed  in  the  furnace.  It  is 
possible  to  pass  air  through  the  tube 
at  any  desired  rate  and  also  to  collect 
the  fumes  and  measure  the  gases.  For 
this  reason,  and  because  of  the  control 
of  temperatures,  this  apparatus  is  more 
desirable  for  preliminary  experiments. 
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Laboratory  Volatilization  Plant 

The  present  plant  consists  of  a  ro- 
tary kiln,  dust  chambers,  a  double-unit 
electrostatic  precipitator,  and  a  Steven- 
son chloride-injector,  constituting-  a 
complete  miniature  chloride  volatiliza- 
tion plant. 

Flexibility  of  the  Plant 

The  kiln  has  three  speeds,  either  one, 
two,  or  three  revolutions  per  minute. 
The  speed  affects  the  capacity,  ore 
transit,  and  dusting.  The  ore  feeder 
is  equipped  with  eight  different  speeds, 
which  permit  variation  in  the  rate  of 
feeding  the  ore  from  about  Ih  to  12  lb. 
per  hour.  The  rate  of  feed  affects  the 
capacity  and  length  of  time  that  the 
ore  is  in  the  furnace.  The  velocity  of 
the  gases  is  i-egulated  by  means  of  slide 


ture  up  to  l,250^^eg.  C.  can  be  main- 
tained without  difficulty. 

Preliminary  Small-Kiln  Tests 

Tests  are  made  in  the  small  labora- 
tory plant  both  for  research  investiga- 
tions and  as  preliminaries  to  the  large- 
kiln  tests.  From  10-  to  25-lb.  samples 
ai'e  desirable.  The  ore,  with  part  of 
the  chloridizing  reagents,  is  fed  into 
the  upper  end  of  the  furnace  by  means 
of  a  mechanical  ore  feeder,  and  the  re- 
maining portion  of  the  chloridizing  re- 
agents is  injected  directly  onto  the 
charge  in  the  front  or  heated  end  of 
the  furnace. 

Confirmatory  Large-Kiln  Tests 

From  200  to  2,000  lb.  of  ore  is  usu- 
ally taken  in  making  final  tests  in  the 
large   kiln    (Bulletin    No.    11,   Utah   En- 
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(lanipcfM  arranged  in  the  channels  that 
convey  the  «»>*.  The  K"h  velocity  affects 
the  du.HtinK.  tirade  of  fume  produced, 
and  the  concentration  of  the  chloridiz- 
inK  utmoMphere  in  the  furnace.  The 
chloride  injector  has  forly-elRht  dif- 
ferent HpeedH,  which  will  feed  from  2i 
to  about  20  07,.  of  chloridizini;  reBKent.s 
p<T  hour. 

The  treatJ-rs  arc  conMtructed  in  two 
HepnruU'  unitH  of  four  and  two  pipeH, 
renpeclivejy.  Thene  units  may  be  used 
Kcpurutely  or  collcrtlvely,  which  is 
c'luivnlent  to  usinK  either  a  two-,  four-, 
or  six-lulM!  treiiter.  The  numlMT  of 
tulH-s  used  nffectH  the  velocity  of  the 
(tns  in  the  trenlern  and  the  riearnnce. 

The  fiirnnce  in  (Ired  with  «  blow 
torch,  uitinK  nrtificial  llluminallni;  un» 
tinder  low  pressure,  or  oil  and  nlr  about 
20-lb.  premitirp.     Any  dcslrvd  tomperii- 


gineering  lOxperiment  Station,  I)c|)art- 
ment  of  Metallurgical  Research,  .lune, 
191!»,  p.  2J).  In  comparative  tests  the 
results  obtained  in  the  small  plant  have 
been  almost  duplicated  in  the  large  in- 
stallation. The  following  results  are 
ty|)ical  for  the  two  kilns: 


65  per  cent  was  the  best  obtainable  for 
silver.  The  usual  jnethod  of  making 
volatilization  tests  is  to  mix  the  ore  and 
chloridizing  reagent  or  reagents  and  to 
feed  the  mixture  by  a  screw  feeder  or 
other  means  into  the  cool  end  of  the 
furnace.  The  rotation  of  the  kiln  and 
the  slope  of  the  frame  on  which  the 
furnace  is  mounted  cause  the  charge  to 
migrate  downward  toward  the  front  and 
heated  end.  When  the  charge  becomes 
heated,  a  chloridization  of  the  metals  is 
effected,  with  a  subsequent  evaporation 
of  the  metal  haloid. 

Chemical  Reactions 

A  decided  difference  of  opinion  exists 
as  to  the  chemical  reactions  that  take 
place.  It  is  our  opinion  that  diffei'ent 
reactions  are  involved,  depending  on 
the  chloridizing  conditions  brought 
about  in  the  furnace. 

The  three  following  equations  show 
the  reactions  that  are  most  likely  to 
take  place,  assuming  silver  as  the 
metal  to  be  chloridized  and  volatilized. 

No.  1  (equation  according  to  Croas- 
dale)  : 

Ag.S  +  20.-  =  Ag.SO, 
2NaCl   +   AgSO,  =  2AgCl  -|-   Na-SO* 

If   sulphates   were    present,    this    re- 
action would  probably  take  place  dur- 
ing some  stage  of  the  roast. 
No.  2:   RO   +   L'NaCl   =    Na-.O   -f    RCli 

Experiments  have  shown  that  silver, 
lead,  and  other  metals  can  be  chlori- 
dized and  volatilized  in  the  absence  of 
sulphur.  This  reaction,  represented  by 
equation  2,  would  likely  take  place  to 
some  degree,  providing  the  tempera- 
ture were  high  enough  and  all  the  salt 
had  not  volatilized  as  sodium  chloride 
before  the  charge  could  reach  the  tem- 
perature necessary  to  promote  the  re- 
action. 

No.  li:  2NaCl   +   SiO»  +  H,0  -f  heat 

=    Na.SiO,    -I-    2HC1 

4HC1  +  O,  ^  2H,0  -I-  2C1, 

It  is  doul)tful  whether  this  reaction 
would  take  iihue  if  the  sodium  oxide 
had  nothing  witli  which  to  combine.  It 
is  known  that  sodium  oxide  is  difficult 
to  form.  However,  if  silicates  in  the 
gangue  are  available  for  combining,  it 
is  possible  to  get  a  reaction  with  part 
of  the  salt.  This  reaction  is  probably 
the  most  effective  and  represents  the 
chloridizing  of  most  of  the  metal  pres- 
ent in  an  oxidi/.ed  ore. 

On  the  assuniplion  that  the  equations 
given  are  coricc  t  even  to  the  complete 
chloridization  of  :il|  the  silver  in  the 
ore  nt  some  tiin,'  during  the  thermal 
treatment  a  rdrMJition  remains  that 
would  bo  likrly  lo  prevent  complete 
volatilization  of  the  silver. 


(Vnt  Cmi.i,'  o 
Hiiinll  Is  In 

1.         (''i 

.1          Si 

r  CiMil  ('null'  llri' 
llll'lll  V..liiiili«v<l. 

Vl't                        1  .'ikI 

IMI'IIOVEMENT 
The  (irst  tests  that  were  inaile  in  the 
sniull  furnace  were  condiicterl  fur  the 
purpose  of  improving  the  <-xtriictlon  of 
silver  from  an  ore  ciinlalning  7.1  per 
cent  lead  and  fi.KO  oz.  silviT  per  ton. 
Previous  work  on  this  ore  resulted  in 
Kood    exIractioM    of    Ihr    lend,    bill    (Id    t.i 


Shall  we  irviiine  that  the  metal  is 
voliitilizeil  iniiMidijitrly  upon  beinsr 
chloridized,  or  '  liiill  we  accc|it  n  more 
logicjil  theory,  ilml  time  is  required 
for  the  metal  liMlmd  (o  evaporate?  The 
action  of  Ihi  (  hloridizinK  roust  pre- 
paratory to  li  Ml  lung  is  sulllclent  evi- 
dence thnl  til'    .  Iiliii'jdrs  are  formeil  at 
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relatively   low  temperatures  and   with- 
out being;  completely  evaporated. 

The  following:  reaction  could  logi- 
cally be  expected  to  occur  at  increased 
temperature  with  at  least  part  of  the 
metal  haloid: 

2RCL  +  O,  +  heat  ^  2R0  +  CL 
As  the  charge  passes  through  the 
furnace,  the  temperature  continues  to 
increase,  and  part  of  the  salt  rapidly 
volatilizes  as  sodium  chloride,  the  re- 
mainder entering  into  the  chloridizing 
reactions.  The  result  is  that  the  metal- 
lic chloride,  which  does  not  evaporate 
rapidly  in  the  zones  of  lower  tempera- 
ture, is  conveyed  into  the  hotter  regions, 
where  the  chloridizing  atmosphere  be- 
comes lean.  It  would  not  require  a 
strong  imagination  to  conceive  a  de- 
composition or  reversal  of  reaction,  in 
which  the  metal  would  be  left  with  the 
calcine  as  a  non-volatile  compound  or 
element.  Experiments  have  shown  that 
the  silver  remaining  in  the  calcine  from 
a  high  temperature  roast  (1,000  deg. 
C.)  is  not  present  as  chloride.  It  may 
be  that  some  of  the  silver  compounds 
occurring  in  complex  oxidized  ores  are 
not  chloridized  at  the  relatively  low 
temperature.  If  this  were  the  case,  it 
could  logically  be  assumed  that  the 
chloridizing  reagent  or  reagents  might 
be  volatilized  or  decomposed  and  dis- 
sipated before  the  silver  would  be  in  an 
available  state  to  be  chloridized. 

By  this  reasoning,  the  most  logical 
method  of  volatilizing  metals  from  an 
ore  would  be  to  place  the  charge,  con- 
sisting of  ore  and  part  of  the  chlorid- 
izing reagents,  in  the  furnace,  permit 
the  charge  to  become  heated  to  the 
proper  temperature,  and  then  supply 
the  remaining  portion  of  the  haloid  salt 
to  the  heated  charge  in  the  zone  of 
high  temperature.  This  method  of  sup- 
plying the  chloridizing  reagents  would 
produce  a  highly  chloridizing  atmos- 
phere directly  where  it  is  needed. 

The  First  Test 

The  following  is  the  record  of  the 
first  test  made,  wherein  the  chloridiz- 
ing reagents  were  supplied  to  the 
charge  in  the  front  and  heated  end. 
This  test  was  made  for  the  purpose  of 
chloridizing  and  volatilizing  the  lead 
and  silver  in  an  oxidized  zinc  ore,  leav- 
ing high-grade  zinc  calcine. 

The  charge  was  fed  into  the  feed 
end  of  the  furnace  by  means  of  a  screw 
conveyor.  In  addition,  4  per  cent  of 
hydrated  calcium  chloride  was  fed  by 
hand  at  regular  intervals  to  the  chai'ge 
in  the  fire  box,  instead  of  introducing  it 
with  the  charge.  The  temperature  was 
1,010  deg.  C.  Steam  was  passed  into 
the  fire  box.  Good  oxidizing  conditions 
were   pi'ovided. 

Dense  fumes  were  evolved,  especially 
when  the  portions  of  chloridizing  agent 
were  supplied  to  the  charge  in  the 
fire  box.  The  following  assays  show 
the  results: 


OriKinul  i>rr  1 10  lli  I 

C:i\nni'  witli  all  C:iC',   211,0  ucldcd  in 
CmIi  iiii-  witli  C-af'.;  21I...()  addnl  to  fn. 


These  results  are  conclusive,  and 
show  definitely  the  advantage  of  add- 
ing part  of  the  chloridizing  reagent  at 
the  hottest  point  in  the  furnace,  thereby 
giving  a  strong  concentration  of  chlo- 
rine vapors  at  the  critical  temperature 
and  at  the  time  the  chemical  reactions 
take  place. 


Ore  Transit — The  ore  transit  should 
be  as  slow  as  possible,  in  order  to  re- 
duce dust  losses  and  prevent  a  high 
insoluble  content  in  the  fume.  A  linear 
travel  of  about  15  ft.  per  minute  in  a 
commercial  kiln  is  usually  sufficient 
to  mix  the  charge  and  maintain  the 
desired  capacity. 


SLM.M.^UY  OF  HESILTS  ON  \  ARIOUS  TEST.S 


.\mount  of   Per  Cent 
-^  Reagents  Volatilized 


Oxidized  zinc  concentrate .  . 

Oxidized  silver-lead  ore,  t'tah 0 .  07 

Silver-lead  ore,  California ,  ,  ,  , 

Oxidized  silver-lead  ore,  Nevada 0  03 

Oxidized  silver-lead  ore,  South  .\n 


6  80 

7  40 

32  6 

13  6 

6 

6 

85 

80 

9  39 

15  7 

1  25 

62  0 

4  47 

III 

10 

80 

89 

9.66 

1  07 

1  83 

56  0 

4  92 

■) 

10 

80 

3  56 

5  35 

■> 

10 

70 

8; 

2  0 

1  60 

77-2 

0  86 

5 

/ 

75 

80 

Physical  Conditions  Affecting 
Chloride  Volatilization 

SinteHng  —  Sintering  is  promoted 
by  the  chloridizing  reagents,  common 
salt  being  especially  active.  The  salt, 
upon  decomposing,  liberates  its  chlo- 
rine and  combines  possibly  as  a  silicate 
or  sulphate,  both  of  which  are  fusible 
at  the  temperatures  required  to  volatil- 
ize silver  chloride.  Most  sulphide  ores 
tend  to  sinter,  which  results  in  sealing 
the  metal  within  the  ore  particles  and 
protects  it  from  the  chloridizing  gases, 
thus  causing  low  extraction.  This  ob- 
jectionable feature  is  usually  overcome 
by  the  use  of  some  inert  non-fusible 
material,  such  as  limestone.  The  addi- 
tion of  5  to  15  per  cent  of  lime  rock 
will  prevent  sintering  in  some  of  the 
most  troublesome  ores.  Use  of  calcium 
oxide  would  be  still  better,  because  no 
carbon  dioxide  would  be  given  off  to 
dilute  the  gases. 

Baking — In  making  preliminary  muf- 
fle or  tube  tests,  baking  and  sintering 
should  not  be  confused.  Baking  is  the 
result  of  a  crust-forming  action  in  the 
charge,  taking  place  in  the  regions  of 
lower  temperature  in  the  furnace.  Two 
causes  ai'e  responsible  for  most  baking 
— the  evaporation  of  moisture,  and  the 
temporary  fusing  of  salts  that  are  later 
decomposed  at  the  high  temperatures. 
The  evaporation  of  moisture  from  the 
ore  causes  precipitation  of  the  soluble 
salts  and  deposition  of  suspended  mat- 
ter, both  of  which  act  as  a  binder  and 
crust  the  particles  of  ore  together.  The 
low  temperature  fusion  of  sundry  salts 
— either  those  contained  in  the  ore, 
those  supplied  as  chloridizing  reagents, 
or  salts  formed  from  the  reactions — 
serves  as  a  binding  medium  and  causes 
some  trouble  in  the  feed  end.  Baking 
forms  rings  of  crusted  ore  in  the  feed 
end  of  the  furnace,  which  continue  to 
build  up  on  the  lining  until  the  ore 
flows  back  into  the  dust  chamber.  Bak- 
ing is  not  a  serious  difficulty.  The 
crust  is  easily  broken,  and  a  heavy 
drag  or  rabble  properly  placed  will 
prevent  its  formation. 

As.sa.v  of  Material  Tor  Cent  \i>l!itiliziil 

Silver.         Lead.  Zine.  Silver  Lead 


Gas  Velocity — The  gas  velocity  should 
not  exceed  the  speed  necessary  to  carry 
away  the  combustion  gases  and  fume. 
High  velocity  causes  a  high  dust  loss, 
low-grade  fume,  and  a  dilute  chloridiz- 
ing atmosphere  over  the  charge  in  the 
furnace.  A  velocity  of  10  to  20  ft. 
per  second  is  usually  sufficient  in  a 
properly  designed  kiln. 

Temperature  —  The  necessary  tem- 
perature required  for  chloridizing  and 
volatilizing  the  metals  from  an  ore 
depends  entirely  on  the  metals  to  be 
volatilized.  Copper  and  lead  will 
volatilize  at  much  lower  temperatures 
than  gold  and  silver.  However,  a  tem- 
perature of  1,000  deg.  C.  should  com- 
pletely volatilize  all  the  metals  except 
zinc,  provided  the  charge  does  not 
sinter. 

Time — The  time  required  to  evapo- 
rate the  metal  haloids  depends  on  the 
temperature  and  concentration  of  the 
chloridizing  atmosphere.  Forty  to 
sixty  minutes,  under  proper  tempera- 
ture and  chloridizing  conditions,  should 
be  sufficient. 


6  8 

7.4 

32  6 

1  32 

1  58 

74  3 

73  0 

0  68 

0  63 

44  86 

90  3 

92  0 

U.  S.  Chamber  of  Commerce  Has  a 
Natural  Resources  Section 

Several  mining  engineers  are  repre- 
sented in  the  recently  organized  De- 
partment of  Natural-Resources  Pro- 
duction of  the  Chamber  of  Commerce 
of  the  United  States  of  America,  in- 
cluding Sidney  J.  Jennings,  R.  V. 
Norris,  Van.  H.  Manning,  and  J.  E. 
Spurr.  The  chairman  of  the  committee 
is  C.  S.  Keith,  of  Kansas  City,  Mo.,  and 
the  vice-chairman,  J.  H.  Ross,  of 
Winter  Haven,  Fla.  The  othpr  members 
of  the  committee  are:  P.  B.  Noyes,  of 
Oneida,  N.  Y.;  Christy  Payne,  of  Pitts- 
burgh, Pa.;  E.  T.  Meredith,  ex-Secre- 
tary of  Agriculture,  of  Des  Moines,  la., 
and  W.   D.   Davis,  Bartlesville,  Okla. 

The  Department  of  Natural-Re- 
sources Production  is  one  of  eight 
departments  which  have  been  organized 
in  the  Chamber  of  Commerce  of  the 
United  States  of  America.  The  other 
departments  are:  Fabricated  Produc- 
tion, Domestic  Distribution,  Foreign 
Commerce,  Finance,  Insurance,  Trans- 
portation and  Communication,  and  Civic 
Development. 
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MEN  You  SHOULD 
KNOW  ABOUT 


Arthur  Thacher,  of  St.  Louis,  Mo.,  is 
visiting  the  zinc  district  of  Wisconsin. 

George  R.  Trask,  mining  engineer  of 
Wallace,  Idaho,  was  in  New  York  City 
last  week. 

W.  H.  Rubey  will  do  oil  geologic  work 
for  the  U.  S.  Geological  Survey  in  the 
vicinity  of  El  Dorado,  Ark. 

Howard  R.  Ward,  consulting  mining 
engineer,  has  moved  his  office  to  45 
West  18th  St.,  New  York  City. 

R.  C.  Moore,  of  the  U.  S.  Geological 
Survey,  is  making  geological  studies  in 
Garfield  and  Cane  counties,  Utah. 

Forest  Rutherford,  consulting  mining 
engineer,  of  New  York  City,  has  gone 
to  Canada  on  mine  examination  work. 

E.  P.  Mathewson  returned  to  the 
United  States  on  June  7  from  an  ex- 
tended trip  to  England  and  the  Con- 
tinent. 

Hjalmar  E.  Skougor,  consulting  en- 
gineer, of  New  York  City,  has  returned 
from  his  three  months'  trip  to  European 
countries. 

Edwin  Ludlow,  president  of  A.  I.  M. 
E.,  was  in  St.  Louis,  Mo.,  recently 
attending  the  meeting  of  American  En- 
gineering Council. 

F.  L.  Ransom  e  represented  the 
University  of  California  at  the  centen- 
nial celebration,  on  June  4,  of  the  Uni- 
versity of  Virginia. 

John  Edwin,  mining  engineer,  has 
just  returned  from  Surinam,  Dutch 
Guiana.  He  was  in  New  York  City 
for  a  few  days  this  week. 

A.  W.  Newberry,  mining  engineer, 
has  returned  to  New  York  City  from  his 
recent  trip  to  Washington,  D.  C,  Chi- 
cago, 111.,  and  other  cities. 

Theodore  Chapin,  who  has  been  doing 
private  geologic  work  in  the  Tampico 
oil  region,  has  resumed  his  duties  with 
the  U.  S.  Geological   Survey. 

J.  Meyer,  recently  professor  of  chem- 
istry at  the  University  of  Brcslau,  has 
succeeded  Prof.  W.  Biltz  as  professor 
in  the  Bergakademie  at  Clausthal. 

Philip  N.  Moore,  mining  engineer, 
has  returned  to  hi.s  pructice  in  St. 
Loui.H,  Mo.,  nfU-r  .spending  two  ycar.s  at 
Wafihington,  D.  C,  on  the  War  Minerals 
Relief  Committee. 

W.  A.  Lamport,  prcHident,  and  C.  A. 
McLean,  director  of  the  Peterson  Luke 
Mining  Co.,  Cobalt,  Ont.,  were  in  New 
Vork  City  recently  in  connection  with 
the  flnancing  of  the  company. 

Chenler  F.  Lee,  mininK  engineer,  of 
Seattle,  W«»h.,  Im  In  the  Eu»t  Koolenay 
(lixtrict  of  KriliHh  Crdumbia,  invi-Hligiit- 
ing  itilver-lea'l  propiTtie»  for  .Seattle 
and   Vancouver,  B.  <".,  lnventorn. 

John  II.  .Northrop  and  wife,  who  have 
been  in  .South  America  during  the  IhhI 
year,  sailed  from  ''rliitobal,  Pnnnmii. 
by  the  "Quilpue"  on  May  'Ztt,  and  Inndi-d 
in  New  York  City  on  .luiie  i  liifit. 


E.  D.  Frohmann,  of  Pittsburgh,  Pa., 
has  gone  to  Europe,  where  he  will  make 
a  special  study  of  the  application  of 
high-temperature  cements  for  boiler 
and   metallurgical  furnace  linings. 

J.  Dix  Fraaer,  superintendent  of  the 
Atikokan  Iron  Co.,  was  in  Port  Arthur, 
Ont.,  recently.  Mr.  Eraser's  visit  was 
relative  to  the  sale  of  some  of  the 
holdings  of  the  Atikokan  Iron  Company. 

T.  A.  Rickard,  editor  of  Mining  and 
Scientific  Press,  delivered  the  principal 
address  at  the  commencement  exercises 
of  the  School  of  Mines  of  the  University 
of  Montana,  Butte,  Mont.,  on  June  3. 

W.  J.  Olcott,  president  of  the  Oliver 
Iron  Mining  Co.,  was  in  New  York  last 
week  attending  the  meeting  of  the 
presidents  of  the  various  subsidiary 
companies  of  the  U.  S.  Steel  Corpora- 
tion. 

C.  E.  Siebenthal,  geologist  of  the 
U.  S.  Geological  Survey,  was  in  St. 
Louis  recently  consulting  with  repre- 
sentatives of  local  zinc  and  lead 
interests.  He  has  returned  to  Washing- 
ton, D.  C. 

Joseph  Mierzynski,  of  Chicago,  presi- 
dent of  the  Palatine  Mining  &  Develop- 
ment Co.,  accompanied  by  the  board  of 
directors  of  the  company,  recently  in- 
spected the  company's  holdings  in 
northern   Minnesota   and   Canada. 

John  J.  Rutledge,  superintendent  of 
the  U.  S.  Bureau  of  Mines  station  at 
St.  Louis,  Mo.,  has  been  transferred  to 
a  similar  position  at  Urbana,  111.  G.  J. 
Salmon  has  been  designated  as  acting 
superintendent  of  the  St.  Louis  station. 

Heath  .Steele,  mining  engineer,  with 
the  mining  department  of  the  American 
Metal  Co.,  Ltd.,  New  York  City,  has 
been  placed  in  charge  of  the  Mexican 
enterprises  of  that  organization.  His 
address  will  be  care  of  Cia.  Minera  de 
Petioles,  S.  A.,  Monterrey,  N.  Leon, 
Mexico,  D.  F. 

H.  C.  George,  chief  engineer  for  the 
Wisconsin  Zinc  Co.,  Platteville,  Wis., 
has  resigned  to  take  a  position  as  "Oil 
recovery  engineer"  in  the  U.  S.  Bureau 
of  Mines,  with  headquarters  in  San 
Francisco.  Mr.  George  was  director 
of  the  Wisconsin  State  School  of  Mines 
at  Platteville  from  1908  to  1911. 

I).  H.  Dowling.  of  the  Canadian 
Geological  .Survey,  and  party  are  on  the 
way  to  the  Mackenzie  River  district, 
where  they  will  make  a  general  survey 
of  the  country  from  the  mouth  of  the 
Peace  River  to  the  vicinity  of  the  Arctic 
f'ircle.  Their  work  will  connect  up  de- 
tailed work  to  be  done  by  three  survey 
parties  already  in  the  field. 

Mining  englneerH  and  geologislH  re- 
cently viHilIng  New  York  City  included 
th(  followint::  T.  M.  Criiinplon,  now 
of  .Sjlverhorn,  Pioche,  Nrv.;  Ardiibnld 
Little,  of  Detroit,  Mi<h.;  J{.  F.  'rillNcin. 
of  I'liinklin,  N.  J.;  (>/,ni  V.  Hood  and 
E.  A.  Ilollirortk.  of  the  U.  S.  Huniiii 
of  Miti.-M,  WaHhington,  I).  C;  Paul  U.  U. 
Cmilt.  formerly  at  .Sofia,  rereiilly  from 
riiiiHtantinriple;  ChnM.  II.  Murray,  of 
<  l.veland,  Ohio;  .VIowry  Hntew.  cif 
Tulna,   Oklii;.    ChnrleH    liiiinnn'    Itaker. 


of  Cordova,  111.;  Theodore  H.  Crook,  of 
Beaumont,  Tex.,  and  George  L.  Klinga- 
man,  of  San  Francisco,  Cal. 


Obituary 


David  Goodale,  graduate  in  mining 
engineering  of  the  University  of  Cal- 
ifornia, native  of  San  Francisco,  Cal., 
and  member  of  the  firm  of  Atkins,  KroU 
&  Co.,  of  that  city,  died  suddenly  at 
his  home  in  Berkeley,  Cal.,  on  May  24 
last. 

Roy  F.  Smith,  mining  engineer,  for 
the  last  three  years  engaged  on  mine 
examinations  and  geological  work  with 
the  Empire  Zinc  Co.,  of  Colorado,  died 
at  Gilman,  Col.,  on  May  17  after  a  brief 
illness.  Mr.  Smith  was  a  native  of 
Denver,  Col.,  where  he  received  his 
preliminary  schooling  before  entering 
the  Colorado  School  of  Mines,  from 
which  he  received  the  degree  of  en- 
gineer of  mines  in  1911.  Immediately 
after  graduation  he  entered  U.  S.  Gov- 
ernment employ,  but  at  the  end  of  a 
year  resigned  to  accept  a  position  with 
the  Empire  Zinc  Co.  During  the  eight 
years  he  served  that  company  he  filled 
various  positions  from  mine  surveyor 
to  mine  superintendent.  He  had  shown 
much  ability  in  mine  geology  and  exam- 
ination work.  Mr.  Smith  was  buried 
at  Denver  by  the  Masonic  fraternity, 
he  having  been  a  Thirty-second  Degree 
Mason  and  a  Shriner.  He  had  just 
joined  the  A.  I.  M.  E. 

Dr.  Tulio  Ospina,  long  the  director  of 
the  National  School  of  Mines  at 
Medellin,  Colombia,  died  at  Panama 
Hospital  on  Feb.  8,  1921,  as  the  result 
of  an  operation.  Dr.  Ospina  was  born 
at  Bogota  about  1856,  the  son  of  Mari- 
ano Ospina  Rodriguez,  a  prominent 
South  American  statesman  and  presi- 
dent of  Colombia  during  1857- 18G1. 
Young  Ospina  spent  his  youth  in  Medel- 
lin and  in  Guatemala.  When  of  age  he 
went  to  the  United  States  for  study, 
and  was  graduated  from  the  University 
of  California  about  1880.  Returning 
to  Colombia,  \iv  devoted  himself  to  the 
geology,  mining,  and  the  metallurgical 
development  nf  his  country,  ultimately 
becoming  the  leading  Colombian  author- 
ity in  those  liclds.  Dr.  Ospina  held  the 
chairs  in  geolo^'y  at  the  University  of 
Antioquia,  wluic  he  was  rector  for  a 
time,  and  al  llie  National  School  of 
Mines  at  Mi'dcjlin,  which  he  finally 
served  as  diicctur. 

At  the  time  nf  the  Second  Pan-Amer- 
ican Scientillc  Congress,  at  Washington, 
D.  C,  in  1:M'.  h;.  Dr.  Ospina  was  a 
■special  delciMli  from  C(donibia,  and 
presided  at  Ilic  icssions  of  the  Division 
of  Mining,  wh.n  also  he  preseiiliMl  a 
impiT,  "The  CcniiMl  and  Economic  (leol 
iigy  of  Ciiliiitihiji."  Broad  interests 
and  varied  ailivilies  brought  Dr.  Ospina 
into  a  numbrr  of  historical  and  other 
Hocietlen,  rniii.d  him  as  a  deputy 
several  tinii'  lo  Dip  Antiociuia  Legisla- 
ture, and  for  :i  ii  rm  or  two  to  the  N«- 
liiirml  Congn        ;lI    Bogota. 
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Leading  Events 


WEEKLY  RESUME 
TUt  Ingalls  committer  has  com- 
pleted its  draft  of  a  biU  i>rovidiny 
for  a  revision  of  the  United  States 
mining  laws,  the  text  of  ivhieh  is 
given  m  (7iis  issue.  At  Washington. 
Senator  Nicholson  has  introduced  a 
bill  calling  for  the  creation  of  a 
Federal  Department  of  Mines  with 
Cabinet  representation.  Secretary 
Fall  is  said  to  favor  one-man  admin- 
istration of  the  War  Minerals  Relief 
Act,  and  has  offered  the  post  to  Ira 
E.  Robinson,  a  lawyer,  of  West  Vir- 
ginia. 

In  Colorado,  the  Arkansas  River, 
swollen  beyond  its  normal  flow,  has 
caused  great  damage  in  Pueblo, 
though  the  A.  S.  d  R.  smelter  is  said 
to  have  escaped  serioiis  injury.  In 
Utah,  the  Utah  Apex  Mining  Co.  has 
filed  exceiitions  to  the  accoimting 
made  by  the  Utah  Consolidated  Min- 
ing Co.  In  Nevada,  at  Tonopah, 
strike  conditions  are  reported  un- 
changed. Wages  were  cut  at  Vir- 
ginia City  and  Gold  Hill  on  June  1. 
In  the  Lake  Superior  district,  the 
rate  for  transporting  ore  on  the 
Great  Lakes  has  been  fixed.  Inde- 
pendent operators  in  the  district  cut 
vag^s  .June  t.  Three  companies  at 
Chisholm,  on  the  Mesabi  Range,  have 
refused  to  pay  the  village  tax  levy. 


Arkansas  River  Floods  Pueblo, 
Colorado 

Heavy    Rains,    Cloudburst    and    Failure 
of   Two    Dams   Result   in    Devasta- 
tion of  City— A.  S.  &  R.  Smelter 
Reported   Undamaged 

Heavy  rains  in  the  Arkansas  Valley 
above  Pueblo,  Col.,  caused  floods  that 
devastated  the  town  on  the  night  of 
June  3  and  the  following  day.  Barely 
had  the  population  begun  to  recover 
from  this  disaster  when  a  cloudbuist, 
coupled  with  the  failure  of  two  dams  on 
Beaver  Creek  thirty  miles  west  of 
Pueblo,  again  flooded  the  city,  doing 
serious  damage. 

The  Pueblo  smelter  of  the  American 
Smelting  &  Refining  Co.  occupies  a  po- 
sition on  the  bank  of  the  Arkansas 
River  directly  in  the  path  of  the  flood. 
Wires  received  at  the  company's  New 
York  oflices  indicated  that  the  plant 
was  shut  down  but  in  good  condition, 
with  no  known  loss  of  life  among  the 
employees.  The  plant  of  the  Colorado 
Fuel  &  Iron  Co.  is  said  to  be  above 
harm's  reach. 

Later  reports  had  it  that  the  Platte 
River  has  risen  sufficiently  to  flood 
sections  of  Denver.  The  mines  at  Crip- 
ple Creek  were  reported  to  be  closing 
down  on  account  of  washouts  on  the 
Colorado  Midland  railroad  and  because 
of  power  shortage  caused  by  injury  to 
the  Arkansas  Valley  power  plant. 


Revision  of  United  States  Mining  Laws  Proposed 

Ingalls  Committee  Completes  Draft  of  New  Bill  Providing  for 

Amending  and  Codifying  Statutes  Relating  to  Location  of 

Mining  Claims  on  Public  Domain — Secretary  Fall  and 

Director  Bain  Still  To  Pass  on  Recommendations 


The  full  text  of  the  bill  drafted  by 
the  Ingalls  committee  providing  for 
the  revision  of  the  mining  laws  of  the 
United  States  is  given  as  follows: 

"A  bill  to  revise,  amend,  and  codify 
the  laws  of  the  United  States  regulat- 
ing the  location  of  mining  claims  on 
the  public  domain,  and  for  other  pur- 
poses. 

"Be  it  enacted  by  the  Senate  and 
House  of  Representatives  of  the  United 
States  of  America  in  Congress  as- 
seinbled.  That  this  act  may  be  cited 
by  the  short  title  of  'United  States 
Mining  Act.'  Wherever  the  word  'per- 
son' occurs  in  this  act  it  shall  be  con- 
strued to  import  the  plural  or  singular 
as  the  case  demands,  and  shall  include 
individuals,  associations,  partnerships, 
and  corporations. 

"Sec  2.  In  all  cases  lands  valuable 
for  minerals  shall  be  reserved  from 
sale,  except  as  otherwise  expi'essly  di- 
rected by  law. 

"Sec.  3.  With  the  exceptions  herein- 
after noted,  all  valuable  mineral  de- 
posits in  lands  belonging  to  the  United 
States,  both  surveyed  and  unsurveyed, 
are  hereby  declared  to  be  free  and  open 
ti  exploration  and  purchase,  ownership 
?nd  operation,  and  the  lands  in  which 
they  are  found  to  occupation  and  pur- 
chase, by  citizens  of  the  United  States 
rid  those  who  have  declared  their  in- 
tention to  become  such,  under  regula- 
tions prescribed  by  law.  Provided,  that 
this  act  shall  not  affect  deposits  of 
potassium,  coal,  phosphate,  sodium,  oil, 
oil  shale,  or  gas;  nor  shall  it  pertain 
to  withdrawals  of  public  land  which 
may  have  been,  or  may  hereafter  be, 
made;  nor  shall  it  apply  to  lands  ac- 
quired under  the  act  of  March  first, 
nineteen  hundred  and  eleven  (Thirty- 
six  Statutes,  page  nine  hundred  and 
sixty-one)   known  as  the  'Weeks  Law.' 

"Sec  If.  Proof  of  citizenship,  under 
this  act,  may  consist,  in  the  case  of  an 
individual,  of  his  own  affidavit  thereof; 
in  the  case  of  an  association  of  per- 
sons unincorporated,  of  the  affidavit  of 
their  authorized  agent,  made  on  his 
own  knowledge  or  upon  information 
and  belief;  and  in  the  case  of  a  cor- 
poration organized  under  the  laws  of 
the  United  States,  or  of  any  state  or 
territory  thereof,  by  the  filing  of  a  cer- 
tified copy  of  its  charter  or  certificate 
of  incorporation. 

Form    and    Size   of   Claim — Require- 
ment AS  TO  Discovery — Explora- 
tion ON  Land  Classified  as 
Non-Mineral 
"Sec.  .5  A.     Every  full  mining  claim 
upon  unsurveyed  lands  shall  be  located 
in    the    form    of    a    square    containing 
forty  acres  laid  out  on  cardinal   lines, 
conforming    to    the    system    of    public 


land  surveys,  but  claims  may  also  be 
located  in  the  form  of  a  square  con- 
taining ten  acres  laid  out  on  cardinal 
lines,  conforming  to  the  system  of  pub- 
lic land  surveys.  Other  fractional 
claims  shall  be  located  in  the  same 
manner  as  full  claims,  but  their  area 
and  form  may  be  governed  by  available 
areas.  When  mining  claims  are  lo- 
cated upon  surveyed  lands  they  shall 
ccnform  to  the  subdivisions  of  the  pub- 
lic land  surveys.  A  full  mining  claim 
on  surveyed  lands  shall  be  a  quarter- 
quarter  section  or  lot,  but  legal  sub- 
divisions of  forty  acres  may  be  sub- 
divided into  ten-acre  tracts.  Other 
fractional  claims  on  surveyed  lands 
shall  be  located  in  the  same  manner  as 
full  claims,  but  their  area  and  form 
may  be  governed  by  available  areas. 

"B.  Subject  to  limitation?  contained 
in  this  article,  discovery  of  valuable 
mineral  shall  not  hereafter  be  neces- 
sary in  order  to  locate  and  hold  a  min- 
ing claim,  but  when  a  claim  is  recorded 
in  the  United  States  Land  Oflnce,  the 
records  shall  include  a  sworn  statement 
as  to  whether  or  not  a  discovery  has 
been  made.  A  claim  located  and  re- 
corded without  discovery  on  land  clas- 
sified as  mineral  may  be  held  for  five 
years  without  discovery,  after  which  it 
shall  be  open  to  relocation  under  the 
same  conditions  as  though  it  were  a 
claim  upon  which  the  required  expendi- 
ture for  development  had  not  been 
made;  provided,  however,  that  upon 
failure  to  make  discovery  within  the 
period  of  five  years  a  locator  shall  have 
the  right  to  hold  the  claim  or  claims 
for  further  annual  terms,  not  exceed- 
ing five  years,  by  payment  into  the 
United  States  Land  Office  annually  in 
advance  fifty  dollars  for  each  acre  or 
fraction  thereof,  which  annual  pay- 
ments shall  be  in  lieu  of  any  further  re- 
quirements for  assessment  work. 

"C.  Should  the  owner  of  a  claim 
located  without  discovery  of  valuable 
mineral  make  such  a  discovery  during 
such  five-year  period,  or  during  such 
five-year  extension  thereof,  as  stipu- 
lated in  Article  3  of  this  section,  he 
shall  file  a  sworn  statement  as  to  that 
fact  with  the  other  papers  in  the  United 
States  Land  Office,  showing  the  nature 
of  such  discovery  and  of  the  mineral 
discovered.  Upon  the  verification  of 
such  discovery  by  a  United  States 
deputv  mineral  surveyor,  delegated  by 
the  officer  in  charge  of  said  Land  Office 
to  make  an  examination,  which  exami- 
nation shall  be  at  the  expense  of  the 
claimant,  such  discovery  thus  estab- 
lished shall  entitle  the  owner  of  the 
claim  to  hold  and  possess  it  under  the 
same  conditions  as  though  discovery 
had  been  made  before  the  original  rec- 
ord wa.^  filed  in  said  Land  Office.  If 
discovery    of    a    valuable    mineral    be 
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made  by  drilling  more  than  one  hun- 
dred feet  in  depth,  affidavits  by  at  least 
two  oersons  thoroughly  acquainted  with 
the  facts,  setting  forth  the  nature  of 
the  discovery  and  the  place,  depth  and 
time  at  which  it  was  made,  shall  be 
accepted  by  the  United  States  Deputy 
Mineral  Surveyor,  delegated  by  the 
officer  in  charge  of  said  Land  Office 
to  make  examination,  as  prima  facie 
evidence  of  discovery,  provided  that 
such  affidavits  be  made  within  thirty 
days  following  the  discovery. 

"D.  Where  no  proceedings  have  been 
initiated  in  the  United  States  Land 
Office  to  acquire  a  non-mineral  estate 
in  public  land  classified  as  non-mineral, 
mining  claims  may  be  located  thereon 
with  or  without  discovery,  but  in  the 
absence  of  a  discovery  a  subsequent 
location  on  such  land  shall  not  be  rec- 
ognized if  made  by  the  original  locator, 
or  by  any  person  in  privity  with  him, 
within  two  years  after  the  prior  loca- 
tion   had   become   invalid. 

"E.  One  discovery  shall  be  sufficient 
to  support  the  holding  and  patenting 
of  a  maximum  of  four  contiguous  full- 
claims,  aggregating  160  acres  (if  held 
in  common  ownership),  or  sixteen  con- 
tiguous ten-acre  claims,  aggregating 
160  acres,  if  held  in  common  ownership. 

"F.  No  person  shall  hereafter  lo- 
cate any  mining  claim  or  placer  ground 
in  Alaska  as  attorney  for  another  un- 
less he  is  duly  authorized  thereto  by  a 
power  of  attorney  in  writing,  duly 
acknowledged  and  recorded  in  any  re- 
corder's office  in  the  judicial  division 
where  the  location  is  made.  Any  per- 
son so  authorized  may  locate  mining 
claims  on  placer  ground  for  not  more 
than  two  individuals  or  one  association 
under  such  power  of  attorney,  but  no 
such  agent  or  attorney  shall  be  author- 
ized or  permitted  to  locate  more  than 
two  mining  claims  on  placer  ground 
for  any  one  principal  or  association 
during  any  calendar  month.  No  per- 
son shall  hereafter  locate,  cau.se  or 
procure  to  be  located,  for  himself,  in 
Alaska,  more  than  two  such  claims, 
not  to  exceed  twenty  acres  each  in  the 
case  of  an  individual,  or  forty  acres  if 
an  association,  in  any  calendar  month; 
and  no  such  claim  in  Alaska  which  is 
longer  than  three  times  its  greatest 
width  shall  hereafter  be  patented.  Any 
claim  attempted  to  be  located  in  viola- 
tion of  this  article  shall  be  null  and 
void,  and  the  whole  area  thereof  may 
be  located  by  any  fiualified  locator  as 
if  no  such  prior  attempt  had  been  made. 

"C  Final  entry  and  payment  shall 
be  made  for  all  mining  claim.s  located 
hereafter  within  seven  years  from  the 
dat<'  of  the  original  location,  cxclu.Hive 
of  the  time  consumed  in  adverse  suits 
and  cont«-stM;  except  that  in  the  rase 
of  extensions  obtaitjed  under  the  pro- 
viHions  rif  Article  H  of  this  wction  the 
time  limit  for  (innl  entry  anri  payment 
Khali  be  twelve  years  from  the  date  of 
the  original  location. 

"//.  In  nil  cMHeM  of  an  anplicntion  for 
n  patent  In  minernj  lanil  n  dlHcovery 
nhnll  be  n  condition  precedent. 

Marking,  S'mcr.,  and  Recordino  of 

LfJttATlON.H  -  A  N  M  ■  Al.  I  )KVKI.OI'- 
MKNT  WollK 
".Sec.  H.  A.  The  location  of  n  rlalm 
muftt  be  dittlinrtly  marked  on  the 
(fround  ko  that  its  boundaries  can  he 
reodilv  trnceil,  and  nuch  marking  Hhiill 
include  the  placing  of  a  permanent 
monument  extending  not  JexN  than  two 
fudt  nbove  the  ground  ut  cnch  corner 


of  the  claim.  At  the  time  when  the 
claim  is  monumented  there  shall  also 
be  posted  in  a  conspicuous  place  'on  the 
claim  a  notice  of  location,  which  shall 
be  according  to  a  form  prescribed  by 
the  United  States  Surveyor  General 
and  in  conformity  with  the  terms  of 
this  act.  All  notices  of  location  of 
mining  claims  hereafter  made  shall 
contain  the  name  or  names  of  the  lo- 
cators, the  date  of  the  location,  and 
such  a  description  of  the  claim  or 
claims  located  by  refei'ence  to  some 
natural  object  or  permanent  monument 
as  will  identify  the  claim,  and  such 
notice  of  location  of  all  claims,  whether 
located  before  or  after  the  effective 
date  of  this  act,  shall  be  recorded  in 
the  United  States  Land  Office  for  the 
district  in  which  located;  the  claims  lo- 
cated after  the  effective  date  of  this 
act  shall  be  recorded  within  ninety  days 
after  the  date  of  location;  all  claims 
located  prior  to  the  effective  date  of 
this  act  shall  be  recorded  within  one 
year  after  said  date. 

"B.  On  each  claim  located  after  the 
effective  date  of  this  act,  and  until  a 
patent  has  been  issued  therefor,  not  less 
than  five  dollars'  worth  of  labor  shall  be 
performed  or  improvements  made  dur- 
ing each  year  for  each  aci'e  or  fraction 
thereof  comprised  in  such  claim;  or  in 
lieu  of  the  performance  of  such  labor  a 
sum  computed  at  the  rate  of  five  dollars 
for  each  acre  or  fraction  thereof  may  be 
paid  each  year,  including  the  year  of 
location,  into  the  United  States  Land 
Office  for  the  district;  on  each  claim 
located  after  the  tenth  day  of  May, 
eighteen  hundred  and  seventy-two  and 
before  the  effective  date  of  this  act,  and 
until  a  patent  has  been  issued  therefor, 
not  less  than  one  hundred  dollars'  worth 
of  labor  shall  be  performed  or  improve- 
ments made  during  each  year.  On  all 
claims  located  prior  to  the  tenth  day 
of  May,  eighteen  hundred  and  seventy- 
two,  ten  dollars'  worth  of  labor  shall 
be  performed  or  improvements  made 
during  each  year  for  each  one  hundred 
feet  in  length  along  the  vein  until  a 
patent  has  been  issued  therefor;  but 
where  such  claims  are  contiguous,  and 
are  held  in  common,  such  expenditure 
may  be  made  upon  any  one  claim. 

"C.  Upon  failure  to  comply  with  the 
conditions  as  to  annual  work  or  pay- 
ments, as  provided  in  .Article  B  of  this 
action,  the  claim  or  mine  upon  which 
failure  occurred  shall  be  open  to  relo- 
cation in  the  same  manner  as  if  no 
location  of  the  same  had  ever  been 
made,  provided  that  the  original  loca- 
tor, or  locators,  or  any  person,  or  i)er- 
sons,  in  privity  with  him  or  them,  shall 
be  disfiualified  for  a  period  of  one  year 
from  making  such  relocation  and  a 
resumption  of  work  shall  not  save  the 
original  locator,  or  locators,  their  heirs, 
assigns,  or  legal  representatives  from 
the  effects  of  such  failure.  Provided 
further,  that  a  sale  to  an  Innocent  pur- 
chaser for  value  after  such  failure  and 
after  such  resumption  shall  cure  such 
failure  in  the  abseiuc  of  a  relocation 
prior  to  such  sale. 

"t>.  Upon  the  failure  of  any  oiu'  of 
several  <'o-owners  to  contribute  his  pro- 
portion of  the  i-xpenditures  ri'r|uiii'il  by 
the  terms  of  Articli-  li  of  this  section, 
the  co-owners  who  liiivi'  piTfurnii'd  the 
labor  or  nwide  the  iniprovenienlH,  or 
who  have  pai<l  I  he  equivalent  thereof 
to  the  United  States  Land  Office  as  is 
required  by  Article  H  of  (his  section, 
may,  at  the  expiration  of  the  year,  give 
KUch     delinquent     co-owners     personal 


notice  in  writing  by  publication  in  the 
newspaper  published  nearest  the  claim 
for  at  least  once  a  week  for  thirteen 
consecutive  weeks,  and  if  at  the  expira- 
tion of  ninety  days  after  such  notice 
in  writing  or  by  publication  such  de- 
linquent should  fail  or  refuse  to  con- 
tribute his  proportion  of  the  expendi- 
ture required  by  tliis  section,  his  inter- 
est in  the  claim  shall  become  the  pi'op- 
erty  of  his  co-owners  who  have  made 
the    required    expenditures. 

"E.  The  period  during  which  the 
annual  work  is  lequired  to  be  done,  as 
specified  in  this  section,  shall  be  the 
calendar  year  during  which  location  of 
claim  be  made.  Provided,  that  if  it  be 
impossible  to  finish  the  work  begun  dur- 
ing the  calendar  year  of  location,  and 
if  the  work  has  been  diligently  and  con- 
tinuously prosecuted,  completion  of  the 
work,  by  diligent  and  continuous  prose- 
cution thereof,  in  the  ensuing  calendar 
year  shall  hold  the  claim.  Provided, 
however,  that  this  permission  may  not 
be  construed  as  a  waiver  of  the  per- 
formance of  the  obligatory  assessment 
work  during  the  second  calendar  year. 
Provided,  further,  that  on  claims  lo- 
cated on  placer  ground  in  the  Territory 
of  Alaska  said  annual  work  shall  be 
done  during  the  calendar  year  in  which 
they  are  located,  and  regardless  of  the 
time  of  year  in  which  location  may  have 
been  made. 

EXTRALATERAL    RIGHTS  AND   OWNER- 
SHIP IN  All  Minerals  and  Sur- 
face Embraced  Within 
THE  Claim 

"Sec.  7.  Subject  to  the  existing  ex- 
tralateral  rights  of  mining  claimants 
or  patentees,  the  holder  or  patentee  of 
a  mining  claim  located  hereafter  shall 
have  the  exc!u.<iive  right  of  possession 
and  enjoyment  of  the  surface  held  by 
him  and  of  the  minerals  covered  by  this 
act  which  lie  beneath  the  claim  and 
within  vertical  planes  passing  through 
the  surface  boundaries  of  said  land,  but 
shall  not  have  the  right  to  follow  any 
mineral  deposit  beyond  said  planes. 
And  the  holders  or  patentees  of  claims 
heretofore  located  shall  have  similar 
exclusive  possession  of  all  the  minerals 
covered  by  this  act  which  lie  beneatli 
the  claim  and  within  vertical  planes 
passing  through  the  surface  boundaries 
of  said  land  that  is  not  covere<l  by  any 
existing   extralateral    rights. 

Proceedings  of  Patent 
".S'cr.  .V.  A.  \  patent  for  any  laiul 
claimed  and  located  for  valuable  de- 
posits may  be  olit:iiiicd  in  the  following 
numner:  Any  inrsou,  association,  or 
corporation  autlmrizcd  to  locate  a  claim 
under  this  act,  li,i\liig  claimed  and  lo- 
cateil  a  piece  of  l.nid  for  such  i)urposes, 
and  having  coinplicd  with  the  tei'ms  of 
this  acl.  nuiy  lilc  m  llie  proper  district 
land  office  an  Mi'pli.  nl  ion  for  a  patent, 
undi-r  onfh,  sbuwiiu'  such  comiiliance, 
together  with  pruni  of  a  discovery  of 
valuable  mineral,  lugcllier  with  a  plat 
and  field  notes  •  ■!  Ww  claim  or  claims 
in  common,  \\\:\A'  !>  or  uniler  the  di- 
rection of  thi'  r  I  Mill  Slates  Surveyor 
(leni'nil,  r.howiiir  :n,  unitely  the  boun- 
daries of  the  (hiiiii  iir  claims,  which 
shall  be  distiniily  iii.'uked  by  monu- 
ments on  the  ci'iiimI.  The  claimant 
shall  t>oHt  a  cop\  ..i  iich  plat,  together 
with  a  notice  !■!  m  li  application  for 
a  patent,  in  a  cnn  pn  iiuus  iilace  on  tin- 
land  embraced  m  urh  iiiiplicMt  ion  pre- 
vious to  the  tiliiir  III'  (he  application 
for  a  patent,  iiii'l  luill  tile  an  aflldavil 
of  lit  least  two  pi  I  mis  tlint  such  notice 
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lias  been  duly  posted,  and   shall   file   a 
copy  of  the  notice  in  such  land  office. 

"B.  Upon  compliance  with  the  terms 
of  Article  A  of  this  section  the  claim- 
ant shall  be  entitled  to  a  patent  for  the 
land,  in  the  manner  followinK:  The 
register  of  the  district  land  office,  upon 
the  filing  of  such  application,  plat,  field 
notes,  notices,  and  affidavits,  shall,  for 
the  period  of  sixty  days,  publish  a 
notice,  that  such  application  has  been 
made,  in  a  newspaper  to  be  by  him 
designated  as  published  nearest  to  such 
claim;  and  he  shall  also  post  such 
notice  in  his  office  for  the  same  period. 
The  claimant  at  the  time  of  filing  this 
application,  or  at  any  time  thereafter, 
within  the  sixty  days  of  publication, 
shall  file  with  the  register  a  certificate 
of  the  United  States  Surveyor  General 
that  twenty  dollars'  worth  of  labor 
has  been  expended  or  improvements 
made  upon  the  claim  by  himself  or 
grantors  for  each  acre  of  the  claim ; 
or  that  cash  has  been  paid  into  the 
United  States  Land  Office  to  an  amount 
bringing  the  total  expenditure  up  to 
twenty  dollars  for  each  acre  of  the 
claim;  and  that  the  plat  is  correct,  to- 
gether with  such  further  description 
by  such  refei-ence  to  natural  objects 
or  permanent  monuments  as  shall 
identify  the  claim ;  and  shall  fur- 
nish an  accurate  description  to  be 
incorporated  in  the  patent.  At  the 
expiration  of  the  sixty  days  of  publica- 
tion the  claimant  shall  file  his  affidavit, 
showing  that  the  plat  and  notice  have 
been  posted  in  a  conspicuous  place  on 
the  claim  during  such  period  of  publi- 
cation. If  no  adverse  claim  shall  have 
been  filed  with  the  register  and  the  re- 
ceiver of  the  proper  land  office,  at  the 
expiration  of  the  sixty  days  of  pub- 
lication, it  shall  be  assumed  that  the 
applicant  is  entitled  to  a  patent,  upon 
the  payment  to  the  proper  officer  of  five 
dollars  per  acre,  and  that  no  adverse 
claim  exists;  and  thereafter  no  objec- 
tion from  third  parties  to  the  issu- 
ance of  a  patent  shall  be  heard,  except 
if  it  be  shown  that  the  applicant  has 
failed  to  comply  with  the  terms  of  this 
act.  Provided,  however,  that  in  the 
District  of  Alaska  adverse  claims 
authorized  and  provided  for  in  this  and 
the  following  section  may  be  filed  at 
any  time  during  the  sixty  days'  period 
of  publication  or  within  eight  months 
thereafter,  and  the  adverse  suits 
authorized  and  provided  for  in  the 
following  section  may  be  instituted  at 
any  time  within  sixty  days  after  the 
filing  of  said  claims  in  the  local  land 
office.  Provided,  further,  that  where 
the  claimant  for  a  patent  is  not  a 
resident  of  or  within  the  land  district 
wherein  the  vein,  lode,  ledge,  or  deposit 
sought  to  be  patented  is  located,  the 
application  for  patent  and  the  affidavits 
required  to  be  made  in  this  section  by 
the  claimant  for  such  patent  may  be 
made  by  his,  her,  or  its  authorized 
agent,  where  said  agent  is  conversant 
with  the  facts  sought  to  be  established 
by  said  affidavit. 

Adverse  Claims  Against  Applications 
FOR  Patent 

"Sec.  9.  A.  Where  an  adverse  claim 
is  filed  during  the  period  of  publication, 
it  shall  be  upon  oath  of  the  person  or 
persons  making  the  same,  and  shall 
show  the  nature,  boundaries,  and  extent 
of  such  adverse  claim,  and  all  proceed- 
ings, except  the  publication  of  notice 
and  making  and  filing  of  the  affidavit 
thereof,  shall  be  stayed  until  the  con- 
troversy   shall    have    been    settled    or 


decided  by  a  court  of  competent  juris- 
diction, or  the  adverse  claim  has  been 
waived.  It  shall  be  the  duty  of  the 
adverse  claimant,  within  thirty  days 
after  filing  his  claim,  to  commence  pro- 
ceedings in  a  court  of  competent  juris- 
diction, to  determine  the  question  of  the 
right  of  possession,  and  prosecute  the 
same  with  reasonable  diligence  to  final 
judgment;  and  a  failure  to  do  so  shall 
be  a  waiver  of  his  adverse  claim.  After 
such  judgment  shall  have  been  ren- 
dered, the  party  entitled  to  the  posses- 
sion of  the  claim,  or  any  portion  there- 
of, may,  without  giving  further  notice, 
file  a  certified  copy  of  the  judgment-roll 
with  the  register  of  the  land  office,  to- 
gether with  the  certificate  of  the 
Surveyor  General  that  the  requisite 
amount  of  cash  or  labor  has  been 
expended  or  improvements  made  there- 
on, and  the  description  required  in  other 
cases,  and  shall  pay  to  the  receiver  five 
dcllars  per  acre  for  his  claim,  together 
with  the  proper  fees,  whei'eupon  the 
whole  pi'oceedings  and  the  judgment- 
roll  shall  be  certified  by  the  register  to 
the  Commissioner  of  the  General  Land 
Office,  and  a  patent  shall  issue  thereon 
for  the  claim,  or  such  portion  thereof 
as  the  applicant  shall  appear,  from  the 
decision  of  the  court,  rightfully  to 
possess. 

"B.  If  it  appears  from  the  decision 
of  the  court  that  several  parties  are 
entitled  to  separate  and  different  por- 
tions of  the  claim,  each  party  may  pay 
for  his  portion  of  the  claim  with  the 
proper  fees,  and  file  the  certificate  and 
description  by  the  Surveyor  General, 
whereupon  the  register  shall  certify  the 
proceedings  and  judgment-roll  to  the 
Commissioner  of  the  General  Land 
Office,  as  in  the  preceding  case,  and 
patents  shall  issue  to  the  several  parties 
according  to  their  respective  rights. 

"C  Nothing  contained  in  this  section 
shall  be  construed  to  pi-event  the  aliena- 
tion of  a  title  conveyod  by  a  patent  for 
a  mining  claim  to  any  person  whatever. 
If,  in  any  action  brought  pursuant  to 
this  section,  title  to  the  ground  in  con- 
troversy shall  not  be  established  by 
either  party,  the  jury  shall  so  find,  and 
the  judgment  shall  be  entered  according 
to  the  verdict.  In  such  case  costs  shall 
not  be  allowed  to  either  party,  and  the 
claimant  shall  not  proceed  in  the  land 
office  or  be  entitled  to  a  patent  to  the 
ground  in  controversy  until  he  shall 
have  perfected  his  title.  The  adverse 
claims  referred  to  in  this  section  may 
be  verified  by  the  oath  of  any  duly 
authorized  agent  or  attorney  in  fact 
of  the  adverse  claimant  cognizant  of 
the  facts  stated. 

Description  of  Claims 

"Sec.  10.  The  desci'iption  of  mining 
claims  upon  surveyed  lands  shall 
designate  the  location  of  the  claims 
with  reference  to  the  lines  of  the  public 
survey.  Where  such  claims  are  upon 
surveyed  lands  and  conform  to  legal 
subdivisions  no  further  survey  or  plat 
shall  be  required.  Where  patents  have 
been  or  shall  be  issued  for  claims  upon 
unsurveyed  lands,  the  Surveyor  Gen- 
eral, in  extending  the  public  survey, 
shall  adjust  the  same  to  the  boundaries 
of  said  patented  claims  so  as  in  no 
case  to  interfere  with  or  change  the 
true  location  of  such  claims  as  they  are 
officially  established  upon  the  ground. 
Where  patents  have  been  issued  for 
mineral  lands,  those  lands  only  shall  be 
segregated  and  shall  be  deenied  to  be 
patented  which  are  bounded  by  the 
lines     actually     marked,     defined,     and 


established  upon  the  ground  by  the 
monuments  of  the  official  survey  upon 
which  the  patent  grant  is  based,  and 
Surveyors  General  in  executing  sub- 
sequent patent  surveys,  whether  upon 
surveyed  or  unsurveyed  lands,  shall  be 
governed  accordingly.  The  said  monu- 
ments shall  at  all  times  constitute  the 
highest  authority  as  to  what  land  is 
patented,  and  in  case  of  any  conflict 
between  the  said  monuments  of  such 
patented  claims  and  the  descriptions  of 
said  claims  in  the  patents  issued  there- 
for the  monuments  on  the  ground  shall 
govern,  and  erroneous  or  inconsistent 
description  or  calls  in  the  patent  de- 
scriptions shall  give  way  thereto.  Where 
by  the  segregation  of  mineral  lands  in 
any  legal  subdivision  a  quantity  of 
agricultural  land  less  than  forty  acres 
remains,  such  fractional  portion  of 
agricultural  land  may  be  entered  by 
any  party  qualified  by  law,  for  home- 
stead or  pre-emption  purposes. 

Surveys 
"Sec.  11.  The  Surveyor  General  of 
the  United  States  may  appoint  in  each 
land  district  containing  mineral  lands 
as  many  competent  deputy  surveyors 
as  shall  apply  for  appointment  to  sur- 
vey mining  claims.  The  expenses  of 
the  survey  of  mining  claims,  together 
with  the  cost  of  publication  of  notices, 
shall  be  paid  by  the  applicants,  and 
they  shall  be  at  liberty  to  obtain  the 
same  at  the  most  reasonable  rates,  and 
they  shall  also  be  at  liberty  to  employ 
any  United  States  deputy  surveyor  to 
make  the  survey.  The  Commissioner  of 
the  General  Land  Office  shall  also  have 
power  to  establish  the  maximum 
charges  for  surveys  and  publication  of 
notices  under  this  act;  and,  in  case  of 
excessive  charges  for  publication,  he 
may  designate  any  newspaper  published 
in  a  land  district  where  mines  are 
situated  for  the  publication  of  mining 
notices  in  such  district,  and  fix  the 
rates  to  be  charged  by  such  paper;  and, 
to  the  end  that  the  Commissioner  may 
be  fully  informed  on  the  subject,  each 
applicant  shall  file  with  the  register  a 
sworn  statement  of  all  charges  and  fees 
paid  by  such  applicant  fo/  publication 
and  surveys,  together  with  all  fees  and 
and  money  paid  the  register  and  the 
receiver  of  the  land  office,  which  state- 
ment shall  be  transmitted,  with  the 
other  papers  in  the  case,  to  the  Com- 
missioner of  the  General  Land  Office. 

Verification  of  Affidavits. 
Notice  of  Content. 
"Sec.  12.  All  affidavits  required  to 
be  made  under  this  act  may  be  verified 
before  any  officer  authorized  to  ad- 
minister oaths.  All  testimony  and 
proofs  may  be  taken  before  any"  officer 
authorized  to  administer  oaths"  within 
the  land  district  where  the  claims  may 
be  situated,  and,  when  duly  certified 
by  the  officer  taking  the  same,  shall 
have  the  same  force  and  effect  as  if 
taken  before  the  register  and  receiver 
of  the  land  office.  In  cases  of  contest 
as  to  the  mineral  or  agricultural  char- 
acter of  land,  the  testimony  and  proofs 
may  be  taken  as  herein  provided  on 
personal  notice  of  at  least  ten  days  to 
the  opposing  party;  or  if  such  party 
cannot  be  found,  then  by  publication  of 
at  least  once  a  week  for  four  consecu- 
tive weeks  in  a  newspaper,  to  be  des- 
ignated by  the  register  of  the  land 
office  as  published  nearest  to  the  loca- 
tion of  such  land;  and  the  register  shall 
require  proof  that  such  notice  has  been 
given. 
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Land  Required  for  Mining  Purposes 
Other  Than  in  Mineral  Claims 
"Sec.  IS.  A.  Where  unoccupied  land 
belonging  to  the  public  domain,  not  con- 
tiguous to  a  mining  claim,  is  required 
by  the  proprietor  of  such  claim  for 
mining  or  metallurgical  purposes,  such 
non-adjacent  land  may  be  located  and 
may  be  embraced  and  included  in  an 
application  for  a  patent  for  such  claim, 
and  the  same  may  be  patented  there- 
with, subject  to  the  same  preliminary 
requirements  as  to  survey  and  notice  as 
are  applicable  to  mining  claims;  but  no 
location  hereafter  made  of  such  non- 
adjacent  land  shall  exceed  ten  acres, 
and  payment  for  the  same  must  be 
made  at  the  same  rate  as  fixed  by  this 
act  for  a  mining  claim.  The  ten  acres 
of  non-adjacent  land  provided  for  in 
this  section  must  be  in  the  form  of  a 
square,  two  sides  of  which  must  coin- 
cide with  lines  of  the  public  survey. 
The  owner  of  a  mill,  or  reduction 
works,  now  owning  a  mine  in  connec- 
tion therewith,  may  also  receive  a 
patent  for  his  mill  site  or  works  sites 
as  provided  in  this  section. 

"B.  Where  unoccupied  land  belong- 
ing to  the  public  domain,  either  con- 
tigTious  or  non-contiguous  to  a  mining 
claim,  is  needful  in  large  areas  for  min- 
ing and  metatllurgical  purposes,  the 
surface  rights  of  such  land  may  be 
acquired  in  parcels  or  lots,  conforming 
to  the  lines  of  the  public  surveys,  with- 
out limit  as  to  aggregate  area,  provid- 
ing the  application  has  been  approved 
by  the  Secretary  of  the  Interior.  Land 
thus  located  and  acquired  under  the 
provisions  of  this  article  shall  be  sub- 
ject to  the  same  provisions  as  to  sur- 
vey and  notice  as  are  required  for  the 
location  and  purchase  of  mineral  lands 
in  this  statute;  provided,  however,  that 
no  land  that  has  been  officially  clas- 
sified by  the  Federal  Government  as 
being  capable  of  irrigation  from  any 
known  source  may  be  located  under  the 
terms  of  this  article.  Lands  located 
under  this  article  shall  be  paid  for  at 
the  rate  of  ten  dollars  per  acre. 

"C.  The  tenure  of  the  surface  pro- 
vided for  in  Article  B  of  this  section 
refers  .solely  to  the  occupancy  of  the 
.surface,  and  the  mineral  rights  under- 
lying land  thus  acquired  shall  be  in  all 
cases  reservofi  and  shall  be  subject  to 
location  and  patent  under  regulations 
and  provisions  promulgated  by  the 
.Secretary  of  the  Interior  in  harmony 
with  the  general  provisions  of  this  act 
governing  the  location  of  mineral  lands. 

.MlNEKAI,    DEVELOI'MENT    FtJND 

"Sec  U,  All  moneys  paid  into  the 
United  States  I^anri  Office  in  lieu  of 
annual  labor  or  improvements  and  for 
extension  of  t<-nure  b<-yond  live  yearH 
whore  no  diKcovery  has  been  made,  as 
provided  for  in  thilt  act,  are  hereby 
re»erved,  net  anide,  and  appropriated, 
MH  a  Hperial  fund  in  the  TreaHury,  to  be 
known  UH  the  'Mineral  Development 
Fund,'  to  b<!  uned  and  expended,  under 
the  direi-lion  of  the  Secretary  of  the 
Interior,  within  the  ntnU'  or  territory, 
nnd  an  nearly  «h  iirHclirable  within  the 
mining  diHtrict,  from  which  paymentH 
wore  made,  for  gi-neral  purpoiien  of 
developing  the  mineral  reitourceit  of  the 
KcvernI  mining  dJHtrictH. 

SpitrrAi,  PrioviHioNH 
"Stc.  15.  Whenever,  by  priority  of 
imntieiiKinn,  rightn  to  the  uw  of  water 
for  mining,  agriciiltural,  mnnufnrtur- 
ing,  or  other  purpown,  havi-  vented  and 
ocrrucfl,   and   the   name   iir<'    reeognir.ed 


and  acknowledged  by  the  local  customs, 
laws,  and  the  decisions  of  courts,  the 
possessors  and  owners  of  such  vested 
rights  shall  be  maintained  and  protected 
in  the  same;  and  the  right  of  way 
for  the  construction  of  ditches  and 
canals  for  the  purposes  herein  specified 
IS  acknowledged  and  confirmed;  but 
whenever  any.  person,  in  the  construc- 
tion of  any  ditch  or  canal,  injures  or 
damages  the  possession  of  any  settler 
on  the  public  domain,  the  party  com- 
mitting such  injury  or  damage  shall  be 
liable  to  the  party  injured  for  such 
injury  or  damage. 

"Sec.  16.  All  patents  granted,  or  pre- 
emption or  homesteads  allowed,  shall 
be  subject  to  any  vested  and  accrued 
water  rights,  or  rights  to  ditches,  and 
reservoirs  used  in  connection  with  such 
water  rights,  as  may  have  been  ac- 
quired under  or  recognized  by  the  pre- 
ceding section. 

"Sec  17.  The  President  is  author- 
ized to  establish  land  districts,  and  to 
appoint  the  necessary  officers  under 
existing  laws,  wherever  he  may  deem 
the  same  necessary  for  the  public  con- 
venience in  executing  the  provisions  of 
this  act. 

"Sec.  18.  Subject  only  to  such 
geniral  limitations  as  may  be  necessary 
to  exempt  navigation  from  artificial 
obstructions,  all  land  and  shoal  water 
between  low  and  mean  high  tide  on  the 
shores,  bays,  and  inlets  of  Behring  Sea, 
within  the  jurisdiction  of  the  United 
States,  shall  be  subject  to  exploration 
and  mining  for  gold  and  other  precious 
metals  by  citizens  of  the  United  States, 
or  persons  who  have  legally  declared 
their  intentions  to  become  .such,  under 
such  reasonable  rules  and  regulations 
as  the  miners  in  organized  mining  dis- 
tricts may  have  heretofore  made  or  may 
hereafter  make  governing  the  tempo- 
rary possession  thereof  for  exploration 
and  mining  purposes.  Provided:  That 
the  rules  and  regulations  established  by 
the  miners  shall  not  be  in  conflict  with 
the  mining  laws  of  the  United  States; 
and  no  exclusive  permits  shall  be 
granted  by  the  Secretary  of  War 
authorizing  any  person  or  persons,  cor- 
poration, or  company  to  excavate  or 
mine  under  any  of  said  waters  below 
low  tide;  but  citizens  of  the  United 
States  or  per.sons  who  have  legally 
declared  their  intention  to  become  such 
.shall  have  the  right  to  dredge  and  mine 
for  gold  or  other  precious  metals  in 
said  waters,  below  low  tide,  subject  to 
such  general  rules  and  regulations  as 
the  Secretary  of  War  may  prescribe  for 
the  preservation  of  order  and  the  pro- 
tection of  the  interests  of  commerce; 
such  rules  and  regulations  shall  not, 
however,  deprive  miners  on  the  beach 
of  the  right  hereby  given  to  dump  tail- 
ingH  or  pump  from  the  sea  opposite' 
their  claims,  except  wliere  »ui-h  dump- 
ing would  actually  obstru<'t  navigation; 
and  the  reservation  of  a  roadway  sixty 
feet  wide,  under  llie  tenth  section  of 
the  net  of  May  fourteenth,  eighteen 
hundred  and  ninety-eight,  entitled  'An 
act  extenrling  the  homestead  laws  and 
pioviding  for  right  of  way  for  rail- 
roade  In  the  District  of  Alanka,  and  for 
other  jiurponen,'  Khali  not  apply  to 
mineral  landH  or  town  Kil<'K. 

".Sit  III  No  act  paHweil  at  the  firHt 
■"eHKidii  of  the  Thirty-eight  ('(mgn-HK, 
granting  lands  to  Hlates  or  corpora- 
tionn  to  aid  In  the  contnirtion  of  roadM 
or  for  other  purpoHCH,  or  to  extend  the 
lime  of  granlH  mn<le  i»rior  to  the 
Mijrtieth  day  of  .lanunry,  eight 
liiiridred  and  Hixty 


•Janunry,     eighteen 
■live,  Hhnfl  !«•  mo  rtm- 


strued  as  to  embrace  mineral  lands, 
which  in  all  cases  are  reserved  exclu- 
sively to  the  LTnited  States,  unless 
otherwise  specially  provided  in  the  act 
or  acts  making  the  grant. 

"Sec.  20.  No  possessory  action 
between  persons,  in  any  court  of  the 
United  States,  for  the  recovery  of  any 
mining  title,  or  for  damages  to  any 
such  title,  shall  be  affected  by  the  fact 
that  the  paramount  title  to  the  land  in 
which  such  mines  lie  is  in  the  United 
States;  but  each  ease  shall  be  adjudged 
by  the  law  of  possession. 

"Sec.  21.  The  Secretary  of  the 
Treasury  is  hereby  authorized  and 
directed  to  pay,  out  of  the  moneys 
heretofore  or  hereafter  covered  into  the 
Treasury  from  deposits  made  by  in- 
dividuals to  cover  cost  of  work  per- 
formed and  to  be  performed  in  the 
offices  of  the  United  States  Surveyors 
General  in  connection  with  the  survey 
of  mineral  lands,  any  excess  in  the 
amount  deposited  over  and  above  the 
actual  cost  of  the  work  performed, 
including  all  expenses  incident  thereto 
for  which  the  deposits  were  severally 
made  or  the  whole  of  any  unused 
deposit;  and  such  sums,  as  the  several 
cases  may  be.  shall  be  deemed  to  be 
annually  and  permanently  appropriated 
for  that  purpose.  Such  repayments  shall 
be  made  to  the  person  or  persons  who 
made  the  several  deposits,  or  to  his  or 
their  legal  representatives,  after  the 
completion  or  abandonment  of  the  work 
for  which  tlie  deposits  were  made,  and 
upon  an  account  certified  by  the  sur- 
veyor general  of  the  district  in  which 
the  mineral  land  surveyed,  or  sought  to 
be  surveyed,  is  situated  and  approved 
by  the  Commissioner  of  the  Genetal 
Land  Office. 

"Sec.  22  Where  by  special  act  of 
Congress  land  has  been  opened  to 
exploitation  under  the  mineral  land 
laws  of  the  United  States  but  subject 
to  any  special  limitation  or  condition 
expressed  in  such  special  act,  this  act 
shall  not  be  construed  as  waiving  such 
limitation  or  condition. 

"Sec.  2.i.  So  much  of  the  act  of 
August  fourth,  eighteen  hundred  and 
ninety-two  (Twenty-seven  Statutes  at 
Large,  page  .UK)  as  provides  for  the 
entry  of  lands  chiefly  valuable  for 
building  stone  under  the  provisions  of 
the  law  relating  to  placer  mining  claims 
is  hereby  amended  by  striking  out  the 
word  'placer'  and  hereafter  this  act 
shall  be  substituted  for  the  placer  min- 
ing hiw  in  the  ni.iking  of  such  entries. 

"See.  2i  Till'  provisions  of  this  act 
shall  not  apjily  to  public  lands  in  the 
states  of  Michigan,  Wisconsin,  Min- 
nesota, Missouri,  Kansas,  or  .Alabama- 

Rbi'kai,in(;   .Section 

"Sec.  25.  The  following  sections  of 
the  Revised  Statutes,  that  is,  Section 
23U0,  relating  1i.  the  size  of  lode  claims; 
.Section  2;t22,  n  l.iiing  t„  rights  in  min- 
ing claims;  S.-.li.,ii  2;i2:!.  relating  to 
tunnel  rights;  SiMtion  2;t:!H,  relating  to 
rights  initiatid  prior  to  May  tenth, 
eighteen  hun.lr.  .1  :in,|  seventy-two;  Sec- 
tion 2.'I29,  provi.lini;  f,,,-  Uie  location  of 
placer  cinims;  ."•.  ,ti(,n  'iXW,  relating  to 
placer  claims;  Siril,,n  2;!;tl,  ridating  to 
the  survey  am!  :  .  cregation  of  mineral 
Inndn;  Section  '.^.l.lj,  ndating  to  cinims 
held  for  n  Htatiitury  period  and  to  liens 
on  clainm;  .Se.lion  -nXK.  relating  to  the 
patenting  of  \A,u;-r  claims;  .Section 
2.'i:m,  relnllnr  in  intersecting  veins; 
.Section  2:i:iK,  1.1;, ling  to  slate  rules  for 
working  min.-  ;  Scition  2:i'll,  relating 
to  pre-emption  uiu\  liom<'st<Mi(l  entries  of 


June  11,  1921 


Engineering    and     Mining    Journal 


999 


lands  designated  as  mineral  lands;  Sec- 
tion 2?A2.  relating  to  the  designation  of 
agricultural  lands;  and  Section  2344, 
relating  to  rights  acquired  under  prior 
existing  law;  also  the  act  of  Congress 
approved  June  sixth,  eighteen  hundred 
and  seventy-four  (Eighteen  Statutes  at 
Large,  page  61)  relating  to  expendi- 
tures of  labor  and  improvements  on 
mining  claims;  and  the  act  of  Congress 
approved  February  eleven,  eighteen 
hundred  and  seventy-five  (Eighteen 
Statutes  at  Large,  page  315)  relating 
to  tunnel  work,  are  hereby  repealed : 
Pro\ided,  that  nothing  contained  in  this 
act,  except  as  expressly  provided,  shall 
be  construed  to  affect  any  right  here- 
tofore initiated." 


Mesabi  Operators  Refuse  To  Pay 

Village  Tax 
Oliver.  Shenango  and  M.  A.  Hanna 
Companies  Claim  Part  of  Chis- 
holm  Levy  Is  Illegal — Inter- 
esting Fight  Expected 
Three  iron-mining  companies  owning 
property  in  the  village  of  Chisholm. 
Minn.,  on  the  Mesabi  Range,  have 
refused  to  pay  in  full  the  real-estate 
tax  levy  of  the  village  as  of  November, 
1920,  on  the  ground  that  a  part  of  it 
was  unauthorized  and  illegal.  The 
companies  in  question,  namely,  the 
Oliver  Iron  Mining  Co.,  the  Shenango 
Furnace  Co.  and  the  M.  A.  Hanna  Ore 
Co.,  offered  to  pay  the  state,  county  and 
school  district  levy,  which  was  a  little 
less  than  half  of  the  total  assessment, 
but  the  treasurer  of  St.  Louis  County 
stated  he  could  not  accept  any  part 
pa>^llent  of  the  tax. 

The  assessment  against  real  estate 
by  the  village  for  all  village  purposes 
was  32.7  mills  in  1919,  as  compared  to 
50.2  mills  in  1920,  an  increase  of  17.5 
mills.  The  total  number  of  mills  levied 
against  the  mining  companies  by  the 
state,  county,  village  and  for  the  school 
district  was  92.1  mills  divided  as 
follows:  Village  of  Chisholm  50.2  mills; 
school  district;  26.5  mills;  St.  Louis 
County,  9.98  mills,  and  the  State  of 
Minnesota,  5.42  mills.  The  Oliver 
Iron  Mining  Co.,  with  a  total  assess- 
ment of  $625,000  against  it,  offered  to 
pay  $301,569.56;  the  Shenango  Furnace 
Co.,  with  a  total  assessment  of  $22,000, 
offered  to  pay  $10,000,  and  the  M.  A. 
Hanna  Ore  Co.  offered  $10,000  exclusive 
of  the  tax  levied  against  it  by  the 
village. 

The  mining  companies  contend  that 
20  mills  is  the  limit  the  village  can  levy 
for  its  general  fund,  and  this  has  not 
been  exceeded  in  this  particular  fund, 
but  other  departments  were  created 
which  were  not  authorized,  therefore 
creating  unlawful  levies.  The  com- 
panies were  not  explicit  in  their  charges 
and  stated  that  the  matter  probably 
would  be  taken  to  the  courts  if  the 
village  does  not  make  a  change. 


Dardanelles  Mine  at  Chloride, 
Ariz.,  Opened  Rapidly 

Over   12}    per   Cent   of    Initial    Expense 
Already  Returned  by  Ore  From  De- 
velopment and  Exploration 

The  property  of  the  Dardanelles  Min- 
ing Co.,  embracing  five  claims  cover- 
ing about  seventy-five  acres  and  known 
as  the  Memphis  group,  lies  about  one 
mile  north-northeast  of  Chloride,  Ariz., 
on  the  western  slope  of  the  Cerbat 
Range.  Numerous  veins  pass  through 
the  claims,  and  the  activity  of  the  early 
prospectors  is  shown  by  a  dozen  or  fif- 
teen shallow  shafts,  pits,  and  adits. 
In  none  of  these  was  found  sufficient  en- 
couragement for  more  thorough  de- 
velopment. Portions  of  the  sui'face  are 
covered   by   a   deep   gravel   wash.    This 


Preliminary  examination  and  trench- 
ing disclosed  a  promising  vein  running 
practically  north  and  south  through  the 
ground.  Apparently  this  vein  had  pro- 
duced ore  beyond  the  limits  of  the 
Memphis  group  in  both  directions. 
Further  trenching  uncovered  a  branch 
vein  striking  toward  the  large  vein  with 
the  probable  intersection  or  junction 
under  the  gravel  wash. 

A  shaft  was  started,  with  windlass, 
at  about  the  point  of  intersection.  Bed- 
rock and  vein  matter  were  encountered 
at  a  depth  of  26  ft.  At  50  ft.  there  was 
a  considerable  flow  of  water,  and  at 
that  stage  a  15-hp.  gasoline  hoist  and 
30-ft.  headframe  were  installed. 

The  first  station  was  cut  at  the  100 
level.  The  water  flow  at  this  point 
was  about  20,000  gal.  per  twenty-four 
hours,  which  was  handled  with  a  bailer. 


Arrested  for  Amalgam  Theft 

C.  J.  Sinclare,  of  Denver,  Col.,  was 
arrested  on  May  25  at  Deadwood,  S. 
D.,  charged  with  the  theft  of  amalgam 
from  the  Homestake  Mining  Co.'s  mills 
at  Lead.  It  is  said  that  the  thefts 
extend  over  a  period  of  ten  years. 


SHAFT  AND  DUMP.  DARDANELLES  MIXING  CO..  NEAR  CHLORIDE.   ARIZ. 


was  responsible  for  the  part  now  being 
worked  escaping  the  attention  of  later- 
day  miners.  Several  years  ago  the 
group  was  taken  over  by  Anna  E. 
Durkee,  through  whose  efforts  a  r-om- 
pany  was  formed  and  financed,  Etienne 
A.  Ritter,  of  Colorado  Springs,  having 
made  a  favorable  report  on  the  prop- 
erty. 

In  a  district  notorious  for  complex 
ores  and  known  as  a  producer  of  lead- 
silver,  the  Dardanelles  has  proved  the 
existence  of  an  orebody  whose  values 
are  in  gold  with  some  silver  and  prac- 
tically no  lead  and  zinc.  .Active  work 
was  begun  in  October.  1919,  and  has 
continued  to  date  without  interruption. 
The  ore  from  development  and  explora- 
tory work  at  a  comparatively  shallow 
depth  that  has  been  shipped  to  the 
smelter  has  thus  far  returned  over  12J 
per  cent  of  the  amount  spent  in  open- 
ing up  the  property.  The  company  has 
accomplished  a  large  amount  of  de- 
velopment work  in  a  short  time  and 
at  comparatively  small  outlay.  Oper- 
ations have  been  in  charge  of  S.  Ford 
Eaton,  the  engineer  and  manager.  H. 
L.  McCarn  is  consulting  engineer.  The 
necessary  financing  has  been  accom- 
plished privately.  The  company  main- 
tains no  office. 


A  12-ft.  crosscut  to  the  west  tapped 
the  spur  vein  and  opened  up  a  lens 
of  ore  30  ft.  wide.  Samples  of  this 
ore  assayed  as  high  as  $60  per  ton  in 
gold  and  silver,  with  no  zinc  and  lead. 
This  particular  lens  of  quartz  ore  in 
the  vein  matter  was  found  to  be  about 
25  ft.  long  and  averaged  20  in.  in  width. 
A  small  quantity  of  this  ore  was 
shipped. 

Drifts  were  then  driven  north  and 
south  on  this  spur.  About  50  ft.  to  the 
south  the  junction  with  the  main  vein 
came  into  evidence.  Crosscutting  there 
showed  the  vein  matter  to  be  20  ft. 
wide,  with  broad  bands  of  high-grade 
occurring  throughout  nearly  the  entire 
width.  From  these  lenses  samples  ran 
as  high  as  $334  in  gold  and  silver. 
From  the  development  work  on  the 
level  in  this  shoot  three  carloads  of  ore 
were  shipped  to  the  smelter.  Returns 
showed  a  value  of  about  $50  per  ton. 
This  ore  shoot  proved  to  be  about  40 
ft.  long.  Continued  drifting  both  north 
and  south  on  the  100  level  opened  up 
no  more  ore  shoots,  but  proved  the  con- 
tinuity of  the  vein. 

In  July,  1920,  a  gasoline-driven 
plunger  pump  was  added  to  the  equip- 
ment, and  sinking  was  resumed.  Water 
increased   steadily,  until   at  a  depth  of 
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180  ft    the  daily  flow  was  about  80,000  double-compartment    shaft.      This    will 

gal.     The     handicap     with     the     small  be    used    as    the    permanent    working 

equipment  being  too  great  for  further  shaft.                          ,     ,,  ^          ,,      x 

sinking   a  level  was  started  at  the  160-  According  to  H.  L.  McCam,  the  for- 

ft.  mark.  mation  at  the  Dardanelles  is  granitic, 

Thirty    feet    of    crosscutting    to    the  gneissic  and  schistose  phases  predomi- 

west   brought   the    face    into    the    vein  nating,  with  hornblende  (?)  as  the  main 

at  a  lean  portion.    A  drift  to  the  south,  dark  silicate.    As  a  whole,  schist  is  the 

however,    entered   the    main    ore    shoot  dominant    rock,    but    acidic    bands    and 

at  75  ft.     Crosscutting  showed  up  vein  segregations    are   common,   though,   on 

matter  for  a  width  of  18  ft.,  with  high-  the  other  hand,  portions  of  the  forma- 

grade   lenses    similar   to   those    on    the  tion  approach  amphibolite  in  denseness 

100  level  in  evidence.     The  south  drift  and  basicity. 


has  been  advanced  a  total  of  270  ft., 
showing  the  vein  structure  to  be  con- 
sistent. 

A  raise  was  driven  to  the  100  level 
in  the  main  ore  shoot.  Two  sublevels 
proved     the    continued     occurrence     of 


soSa"; 


''nfi-- 


Si'ii'l- 


Close  folding  and  strain  are  notice- 
able, and  along  the  main  fissure,  opened 
by  the  work  in  progress,  crushing  and 
movement    are    evidenced    in    a    most 
pronounced   manner.     No   post-mineral 
faulting  —  at     least     no     marked     dis- 
placement    of     ore 
I      streaks  —  has  been 
observed,    but    the 
oblique  and  lateral 
movements      previ- 
ous  to   ore   deposi- 
tion have  permitted 
much  irregular 
mineralization      to 
extend  out  into  the 
country  rock  adja- 
cent to  the  vein. 

The  metallic 
values  are  found  in 
a  fine-grained  py- 
rite,  slightly  cu- 
priferous, with  ga- 
lena and  blende  in 
almost  negligible 
amounts,  and  more 
high-grade  lenses  and  considerable  mill-  or  less  vein  quartz.  These  minerals 
ing  ore.  Sevral  more  car  lots  were  have  replaced  susceptible  portions  of 
shipped,  and  the  ore  held  well  above  the  strained  rock.  In  much  of  the 
the   $40  mark.  ore,  replacement  of  the  sinuous  bands 

A  drift  has  been  driven  to  the  north  of  the  schist  by  a  fine  bronze-like 
in  the  vein  on  this  level  for  150  ft.  pyrite,  with  little  or  no  secondary 
In  this  working  the  vein  has  averaged  quartz,  is  characteristic,  and  such 
5  ft  in  width.  General  samples  run  ore  is  usually  rich  both  in  gold 
from  $4  to  $20  per  ton  in  gold  and  and  silver.  The  replacement  and  pres- 
silver.  In  the  last  40  ft.  the  vein  mat-  ervation  of  the  schistosity  or  other 
ter  has  widened  considerably,  values  in  original  or  induced  structure  (extending 
the  lenses  running  as  high  as  $300  per  even  to  the  minute  texture  of  the  rock), 
j(,n  and    the    conversion    of    the    rock    into 

A  raise  has  been  started  on  the  foot-  high-grade  ore  make  this  an  interest- 
wall    quartz.     The    last   three   samples     ing  type  of  replacement  orebody. 


Independents  Cut  Wages  in  Lake 

Superior  District 

10    Per    Cent    Reduction    Makes    Scale 

5  Per  Cent    Lower  Than  That 

Paid  by  Oliver  Company 

All  independent  iron  mining  com- 
panies in  the  Lake  Superior  district 
have  posted  notices  of  a  decrease  in 
wages  of  10  per  cent  for  all  labor, 
effective  from  June  1.  This  decrease, 
combined  with  the  one  of  Feb.  1  for 
15  per  cent,  makes  a  total  of  25  per 
cent.  Wages  have  therefore  declined 
from  peak  prices  of  $5.33  to  $4  a  day  at 
present,  the  latter  also  being  the  rate 
of  pay  in  the  latter  part  of  April,  1918. 

This  decrease  brings  the  scale  of 
wages  paid  by  the  independent  mining 
companies  5  per  cent  below  that  estab- 
lished by  the  Oliver  Iron  Mining  Co. 
which  took  effect  May  16.  Salaried 
men  were  not  affected  by  this  last  cut, 
as  their  wages  had  not  risen  in  propor- 
tion to  those  of  labor. 


M.\r'  OF   100  AND  160  LEVELS.  DARDANELLES    MIN?: 


Great  Lakes  Ore  Transportation 
Rate  Fixed 

The  transportation  rate  on  iron  ore 
on  the  Great  Lakes  has  been  fixed 
on  a  basis  of  80e.  a  ton  free  from  port 
at  the  head  of  Lake  Superior.  On  this 
basis  the  carrying  charges  will  be  72c. 
from  Marquette,  60c.  from  Escanaba  to 
Lake  Erie  ports,  and  48c.  from  Esca- 
naba to  South  Chicago.  The  charges  for 
this  season  are  the  same  as  in  1919, 
but  much  lower  than  they  were  in  1920, 
when  the  season  chartering  was  done 
on  a  basis  of  $1.10  free  from  port  from 
the  head  of  Lake  Superior. 


taken  from  30  in.  of  this  quartz  ran 
$31.60,  $57.20,  and  $61.40,  respectively. 
Development  work  to  date  includes  a 
180-n.  shaft,  KOO  ft.  of  drifting,  170 
ft.  of  raiHing  and  250  ft.  of  crosscuts. 


In  parts  of  the  vein  where  there  has 
been  less  movement  and  crushing  there 
is  a  larger  development  of  secondary 
or  vein  quartz  with  (lisseminate<l  i)yrite 
and  arsenopyrite.     This  ore,  usually  of 


Utah  Apex  Files  Exceptions 
to  Utah  Con.  Accounting 

The  Utah  Apex  Mining  Co.,  of  Bing- 
ham Canyon,  Utah,  has  filed  exceptions 
to  the  accounting  of  the  Utah  Consoli- 
dated Mining  Co.,  for  ore  extracted 
from  disputed  ground,  claiming  a  value 
of  $1,180,937  for  ore  extracted  thus  in- 
terest of  $240,.'-.30,  making  a  total  of 
$1,421,467.  This  is  in  comparison  with 
figures  compiled  by  the  Utah  Consoli- 
dated show-ill/  $(;58,!)8(i  for  ore  ex- 
tracted  plus   irili'vest. 


A  partial  analyBis  of  the  last  car  lot     lower    grade    than    the    "soft"    ore    to 
of  ore  was:     Gold,  1.45  oz.;  silver,  14.85     which  reference  has  been  made,  is  prob 


oz.;  lead,  none;  zinc,  1.3  per  cent;  cop- 
per, tra<e;  insoluble,  66.6  per  cent;  sul- 
phur, 7.6  per  cent,  and  iron  9.2  per 
tent.  The  valued  are  distinctly  asso- 
ciaU-d  with  the  iron,  making  the  ore 
amenable  to  concentration. 

On  the    160  level   the   vein   han   been 


ably  due,  in  part  at  least,  to  the  more 
common  processes  of  vein  filling.  Where 
the  quartz  is  dark  in  color  the  Rold 
contents  are  greater. 

The  course  of  the  vein  on  which  the 
principal  work  has  been  done  is  Ap- 
proximately N.   25  rleg.   W.,   with   east- 


opened  up  for  400  ft.,  being  3  to  IH  ft.     erly  rlip  averaging  l)etween   70  and  75 

lieg.,  but  changes  in  dip  and  the  influ- 
ence of  intersection  fractures  cause 
lurvi'H  in  the  horizontal  plane  of  thi- 
vein.  In  most  places  Ihi'  fool  wall  is 
well   Mwirki'fl,  iinil  when  the  vein   is  not 


Utah  Compen.sation  Rating 
Iturcau  .Appointed 

A  conipciis.il  iciii  r;iliiig  bureau  has 
been  created  m  tU.ih,  which  is  to  co- 
operate with  Ih,  state  industrial  com- 
mission in  llxiii^'  lali's  and  other  duties. 
11(1  rates  as  published 
il  <'ouncil  on  Workmen's 
Insurance  have  been 
iipiiiiuission  as  stiiiKliinl 
Ml  !■  lonipanies  operating 
II'  UdiUnien's  compensa- 


wide,  with  two  pronounced  shoots  carry 

ing   high-grarle   len.neH.     The   work   has 

been    done    with    gasoline    power    ami 

hand     .nU-el.      Working     conditions     are 

good.    The  ground  in  sonii-what  inclined  .  ,       , 

to  cave,  but  if  promptly  timbered  hoMs     more    Ibiin    five    or    six    feet    wide    the 

well.      Labor    troubles    have    been    con-     hanging  wall  is  nomelimi'S  definite,  but 

spicuous   by   their   abiience.      The   <om-     where  the  replacement  is   most  intense 

pany   plans  to   install   complete  eh-i-trl 

cnl    ef|uipmenl    iind     to     sink     n     largi 


Classifications 
by  the  Nation 
Compensation 
adopted  by  the 
rates  for  insiii  ,i 
in  Utah,  canyi 
tion. 


ore   has   hi-en   found   to  extend   into   the 
hanging    wall    a    rllHtance    of    15   ft. 


The  import  I  nf  magnesite  averaged 
3.7K7  tons  nionllily  over  a  period  of  ten 
months  ended  uilli  .April.  During  April 
I  lie  imports  «.te  ;i26  Ions.  During 
March  the  inipuils  were  6,i»;tl  tons,  but, 
tli<'  total  inipoil;.  (luring  1!t20  were  43.- 
154  tons.  Mil  iiNcnige  of  practically  3.500 
tons  monthly. 


June  11,  1921 


Engineering    and     Mining    Journal 


1001 


News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Federal  Department  of  Mines 
Proposed 

Senator  Nicholson  Introduces  Bill  Seek- 
ing Proper  Recognition  of  Mining 
Industry's  Importance — Cabi- 
net Representation  a 
Feature 

With  the  introduction  on  June  6  by 
Senator  Nicholson,  of  Colorado,  of  a 
bill  (S  1957)  to  establish  a  department 
of  mines  the  first  gun  has  been  fired 
in  the  campaign  which  has  for  its  ob- 
ject the  securing  of  recognition  on  the 
part  of  the  Federal  Government  com- 
mensurate with  the  importance  of  the 
mining  industry.  Mining  and  agricul- 
ture constitute  the  country's  basic  in- 
dustries. Agriculture  long  has  had 
representation  in  the  Cabinet  of  the 
Chief  Executive.  Senator  Nicholson 
believes  that  the  time  is  ripe  to  make 
another  effort  with  the  object  of  secur- 
ing equal  recognition  for  the  mining  in- 
dustry. 

The  Nicholson  bill  recites  that  the 
scope  of  the  department  shall  include 
all  the  metal-mining  industries,  and  all 
the  non-metallic  mining  and  quarrying 
activities.  The  coal,  petroleum  and  gas 
industries  are  also  to  be  included  in  the 
department. 

The  department  of  mines,  as  pro- 
posed by  Senator  Nicholson,  is  to  be 
made  up  of  four  bureaus  and  three  divi- 
sions. One  bureau  will  be  that  of  min- 
ing technology,  which  will  cover  the 
field  now  regarded  as  that  of  the  Bu- 
reau of  Mines.  A  bureau  of  mining 
and  applied  geology  will  handle  the 
work  now  being  done  by  the  Geological 
Survey.  A  bureau  of  the  public  min- 
eral domain  would  have  as  its  field 
"the  classification  of  public  lands,  the 
carrying  out  of  the  mineral  leasing  reg- 
ulations, the  recording  of  mineral 
claims  and  the  granting  of  patents  and 
all  other  similar  activities  pertaining 
to  the  public  domain."  The  fourth  bu- 
reau is  one  of  mineral  markets,  which 
would  have  as  its  function  "the  investi- 
gation of  the  problems  of  marketing 
the  crude  metals  and  mineral  products 
of  the  United  States."  The  bill  speci- 
fies that  this  bureau's  study  is  to  in- 
clude foreign  as  well  as  domestic 
markets. 

The  three  divisions  proposed  in  the 
bill  are  to  be  responsible  directly  to  a 
secretary  of  mines.  They  are  to  be 
known  by  the  following  names:  "Min- 
eral Statistics,"  "Publications,"  and 
"-•Vccounting  and  Disbursing." 

In  addition  to  the  taking  over  of  the 
Bureau  of  Mines  and  the  Geological 
Survey,  the  General  Land  Office,  and 
the  War  Minerals  Relief  organization 
are  to  be  absorbed  in  the  proposed  de- 
partment; 


Alaska  Legislature  Makes  Recom- 
mendations to  Washington 

Resolutions  by  the  Legislature  of  the 
Territory  of  Alaska  have  been  pre- 
sented by  the  Vice-President  to  the 
Senate  with  the  following  objects  in 
view:  Establishment  of  Government 
radio  stations  at  various  points  con- 
venient to  mining  and  oil  districts;  an 
amendment  to  the  mining  law  allow- 
ing dredging  or  hydraulicking  of  min- 
ing claims  by  groups;  substitution  of 
road  work  for  the  assessment  fee  on 
unpatented  mining  claims;  an  appro- 
priation which  will  enable  the  Geologi- 
cal Survey  to  determine  more  exactly 
the  extent  of  coal,  oil,  and  other  min- 
eral resources  in  Alaska;  dependable 
ocean  transportation  for  oi-es  and  other 
Alaska  products;  an  investigation  by 
the  Federal  Trade  Commission  as  to 
smelter  charges  and  practices  at  the 
Tacoma  smelter;  and  change  of  the  as- 
sessment work  year  to  a  fiscal,  rather 
than  an  annual  basis. 

Arno  C.  Fieldner  Appointed  Head 
of  Pittsburgh  Station 

The  impoi'tant  post  of  superintendent 
of  the  Pittsburgh  station  of  the  U.  S. 
Bureau  of  Mines  has  been  filled  by  the 
appointment  of  Arno  C.  Fieldner.  Mr. 
Fieldner  has  been  the  acting  superin- 
t'-ndent  of  the  station  since  June,  1920. 
.An  administrative  assistant  will  be  em- 
ployed, so  that  Mr.  Fieldner  may  carry 
on  the  greater  part  of  his  research 
work.  He  will  continue  to  discharge 
the  duties  of  supervising  chemist.  As 
superintendent,  Mr.  Fieldner  will  re- 
ceive a   salary   of  $5,000. 

While  Mr.  Fieldner  has  demonstrated 
that  he  has  unusual  executive  ability, 
he  has  been  disinclined  to  accept  an 
administrative  position.  Former  Di- 
rector Cottrell,  of  the  Bureau  of  Mines, 
ai;d  Director  Bain  each  has  been  an- 
xious that  Mr.  P'ieldner  should  continue 
uiiinterruptedly  on  his  research  work. 
A  determined  effort  has  been  made  to 
secure  a  properly  qualified  person,  other 
than  Mr.  Fieldner,  for  the  position. 
The  difficulty  is,  however,  that  such 
engineers  ai-e  unwilling,  or  are  not  in 
a    position,   to    make   the    sacrifice. 

Mr.  Fieldner  formerly  vi'as  a  member 
of  the  U.  S.  Geological  Survey.  He 
vent  with  the  Bureau  of  Mines  the  time 
its  work  was  separated  from  that  of 
the  Geological  Survey.  During  the  war, 
he  was  transferred  to  the  Chemical 
Wai'fare  Service,  whei'e  he  attained  the 
rank  of  major.  On  June  13,  1919,  he 
was  re-transferred  to  the  Bureau  and 
was  made  supervising  chemist  at  Pitts- 
burgh. Since  the  promotion  of  E.  A. 
Holbrook  to  be  assistant  director  of 
the  Bureau,  Mr.  Fieldner  has  acted  as 
si-perintendent  at  Pittsburgh. 


One-Man  Administration  Likely 
for  War  Minerals  Act 

Secretary    Fall    Offers    Position   to    Ira 

E.    Robinson,    Lawyer,   of   West 

Virginia 

In  all  probability  the  administration 
of  the  War  Minerals  Relief  Act  will  be 
lodged  in  the  future  in  a  single  in- 
dividual. It  is  understood  that  Sec- 
retary Fall  has  tendered  this  position 
to  Ira  E.  Robinson,  of  Grafton,  W.  Va. 
It  is  Secretary  Fall's  desire  to  com- 
plete at  the  earliest  possible  moment 
the  settlement  of  all  war  minerals 
claims.  As  most  of  the  work  in  this 
connection  has  been  done,  he  believes 
that  it  will  be  unnecessary  to  continue 
the  commission  fonn  of  administration. 

Secretary  Fall  has  pointed  out  the 
possibility  that  the  existing  law  may 
be  capable  of  more  liberal  interpreta- 
tion than  was  accorded  it  by  the  com- 
mission appointed  by  his  predecessor. 
This  doubtless  accounts  fcr  his  desire 
to  place  this  work  in  the  hands  of  an 
ati,orney  of  learning  and  reputation, 
such  as  is  Mr.  Robinson. 

Mr.  Robinson  was  born  in  1869.  He 
began  the  practice  of  law  in  Grafton 
in  1891.  He  was  a  member  of  the  Sen- 
ate of  the  West  Virginia  Legislature 
from  1902  to  1904.  In  1907  he  was  ap- 
pointed a  judge  on  the  bench  of  the 
Supreme  Court  of  Appeals  of  his  state. 
He  attained  the  rank  of  Chief  Justice 
in  1910,  a  position  he  retained  for  five 
years.  Since  that  time  he  has  devoted 
his  chief  attention  to  lecturing  before 
the  West  Virginia  University  College 
of  Law.  Mr.  Robinson  is  known  na- 
tionally as  a  result  of  his  contributions 
to  legal  periodicals.  As  this  is  written, 
Mr.  Robinson  has  not  indicated  his  ac- 
ceptance of  the  position  tendered  him 
by  Secretary  Fall. 

Appropriation  Allowed  To  Aid 
Non-Metallic  Industry 

Committees      Approve      of      Allotting 

S35,000     for     Scientific     and 

Technologic  Investigation 

The  Bureau  of  Mines-  will  receive  a 
supplemental  appropriation  of  $35,000 
for  "scientific  and  technologic  investi- 
gations concerning  the  mining,  prepara- 
tion, treatment,  and  utilization  of 
heavy  clay  products,  cement,  feldspar, 
slate,  and  other  non-metallics."  The 
item  was  not  seriously  questioned  in 
the  House,  but  the  Senate  commit*-— 
eliminated  it  from  the  bill.  The  com- 
mittee was  urged  by  Senators  Pome- 
rene,  of  Ohio;  Underwood,  of  Ala- 
bama, and  McNary,  of  Oregon,  to  al- 
low this  assistance  to  be  extended  to 
the  non-metallic  industries  and  finally 
withdrew  objections. 
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London  Letter 

East  Rand  Proprietary's  Serious  Posi- 
tion— Xaraguta    Tin    Mines    Issues 
Report  on  Company's  Gold 
Operations 

By  W.  a.  Doman 

London,  May  24 — Kept  alive  for  more 
than  a  year  past  by  the  high  price  of 
gold  the  East  Rand  Proprietary  Mines 
is  now  beginning  to  show  the  red  light. 
Not  that  the  danger  signal  was  in- 
visible before,  but  the  time  has  arrived 
when  some  definite  step  must  be  taken 
in  regard  to  the  future.  The  manage- 
ment have  never  concealed  the  serious- 
ness of  the  position,  either  from  them- 
selves or  the  shareholders.  They  have 
indicated  the  difficulties,  and  in  some 
respects  the  shareholders  used  to  think 
the  bad  points  were  over-emphasized. 

The  gold  "premium"  benefits  no 
longer.  It  scarcely  meets  the  increased 
costs  that  were  stuck  on  by  everyone 
when  the  embargo  on  selling  was  lifted. 
The  Union  Government  does  not  like 
the  idea  of  the  mine  closing  down,  as 
m  addition  to  loss  of  revenue  there 
would  be  industrial  and  economic 
troubles.  A  committee  therefore  was 
appointed  to  study  the  question.  The 
only  conclusion  it  seems  to  have 
reached  is  that  the  life  of  the  mine 
could  probably  be  prolongeri  for  a  time 
— beyond  nine  months  now  suggested 
—if  the  East  Rand  Proprietary  be 
amalgamated  with  the  Cinderella  Con- 
solidated and  the  Witwatersrand  Deep, 
two  neighboring  properties. 

It  is  all  a  question  of  working  costs. 
The  ore  is  there,  but  the  gold  cannot 
be  economically  extracted  at  the  pres- 
ent level  of  working  expenses.  The 
Cinderella  and  the  Witwatersrand  Deep 
«re  somewhat  as  broken  reeds,  though 
the  former  cannot  be  said  to  have  had 
a^  fair  chance.  It  ran  up  against  the 
Ea.st  Rand  Proprietary  .Mines  seven  or 
eight  year.M  ago  in  regard  to  the  ques- 
tion of  pumping,  and  hh  agreement 
could  not  be  reached  and  funds  ran  out 
the  Cinderella  ceased  operations.  The 
Ea.Ht  Rand  Proprietary  Mines  is  now 
feeling  the  burden  of  water,  and  last 
year  Hpent  nearly  £110,000  In  keeping 
the  mine  clear.  It  is  HuggeHlcd  that  the 
Kovemment  Khould  subMidlzc  the  com- 
pany to  the  extent  of  the  pumping 
charges.  No  decision  has  yet  been 
rrarhed.  If  nn  amnlgnmation  of  the 
three  companies  should  be  carried 
through  it  would  entail  a  tremendous 
scaling  down  of  capital.  The  following 
Uiblc  shows  how  the  matter  stands: 

CifHlrrrlln    K     It     IV    M.    W|l    Dnc,, 

I««;i~l  cplul       £M5»,450    £2.44S.«»7      £i'.0  000 
IVlMtntiirni...  XiOO.DOO        {693.780 

No,of«l»lm»..  2.101         4,412  420 

On    tmtrvm, 

.'r^, 46«,Jo«     2,4io.ajo     i.ois.m 


Full  details  of  the  scheme  have  not 
yet  reached  this  side;  it  is  obvious  how- 
ever that  not  one  of  the  companies  has 
anything  like  the  number  of  workable 
claims  shown  above. 

The  Naraguta  (Nigeria)  Tin  Mines 
has  issued  a  report  by  Clyde  Allan,  a 
member  of  the  Institution  of  Mining 
and  Metallurgy,  and  supported  by  F. 
O.  D.  Bourke,  the  general  manager, 
dealing  with  the  gold  discoveries  on 
the  company's  property.  Although  ref- 
erence has  been  made  to  alluvial  gold 
in  the  past,  it  is  only  now  that  any- 
thing like  real  importance  seems  to  be 
attached  to  gold  at  all.  One  of  the 
company's  properties  is  called  Bimin 
Gwari,  and  here  both  alluvial  and  lode 
gold  is  found.  Hitherto  attention  his 
been  confined  to  the  alluvial,  but  the 
deposit  has  proved  disappointing,  and 
operations  have  been  concentrated  on 
the  lode.  In  one  spot  at  a  depth  of  6 
ft.  below  the  surface  some  "good-grade 
ore"  was  cut.  The  description  is  by  no 
means  definite.  A  shaft  "A"  was  sunk 
to  50  ft.,  or  2  ft.  below  water  level, 
and  a  crosscut  put  out  to  the  east  cut 
the  shoot  which  had  dipped  out  of  the 
shaft  at  35  ft.  The  shoot  was  12  ft. 
wide  and  ranged  in  value  "from  3  dwt. 
to  10  oz.  per  ton,"  the  value  at  water 
level  being  much  higher  than  near  the 
surface.  Water  was  too  strong  for  the 
shaft  to  be  sunk  below  60  ft.,  but  a 
sample  obtained  at  this  depth  showed 
30  dwt.  The  shoot  "is  not  very  long," 
but  "everything  points  to  it  lengthen- 
ing as  it  goes  down."  From  the  reboot 
at  50  ft.  14J  cwt.  of  ore  yielded  8  oz. 
gold.  Though  there  is  nothing  at  the 
moment  to  enthuse  about,  owing  to  the 
vagueness  of  the  report,  the  results  ob- 
tained are  to  be  considered  as  distinctly 
encouraging. 

I  learn  that  the  Central  Mining  &  In- 
vestment Corporation  report,  which  is 
about  to  make  its  appearance,  will  .show 
that  if  it  had  not  been  for  the  gold 
"premium"  the  whole  of  the  group  of 
companies  which  the  Central  Mining 
controls  would  have  shown  a  small  loss 
last  year — taking  crushings  in  the  ag- 
gregate. The  important  item  is  that 
of  wages. 

Al  .ST  KAMA 

(tiieenNlnnd 

Mount   Morgan  MuhI  Cut  WngcH  a.'i  Per 

Cent   to    Itreak    Kven — AcconnlimlN 

Verify  ('ompany's  SlaleMientN 

Itrislmnr.  April  .30— Mount  Morgan, 
thi-  last  of  till'  riippiT -producing  com- 
panies In  yN.-<n»lanil  and  I  hi-  hist  hut 
one  In  AuHlralia  to  cease  operati(ms, 
has  now  been  closed  for  nearly  six 
weeks,  and  is  still  inoperative.  The 
(ompany  said  there  must  he  a  ri-duction 
of  20  per  cent  in  wages  before  it  rnn 
carry  on.     The   matter  was   referred   to 


the  Industrial  Arbitration  Judge,  who, 
at  the  men's  request,  appointed  two 
mining  accountants  to  examine  the 
books  of  the  company,  and  these  ex- 
perts have  just  made  their  report, 
which  more  than  bears  out  what  the 
company  has  said.  In  a  few  days  a 
ballot  is  to  be  taken  by  the  employees 
to  decide  whether  they  will  accept  the 
proposed  reduction  and  go  to  work  or 
allow  the  mine  and  works  to  remain 
idle  indefinitely. 

CANADA 

British   Columbia 
Sale  of   Standard   Silver-Lead   Said  To 
Be  -Arranged 

Silverton — It  is  understood  that  nego- 
tiations have  been  completed  providing 
for  sale  of  property  here  of  the  Stand- 
ard Silver-Lead  Mining  Co..  to  at  pres- 
ent unknown  interests.  The  considera- 
tion involved  is  reported  as  $75,000.  The 
Standard's  holdings  consist  of  a  num- 
ber of  Crown  granted  claims,  exten- 
sively developed,  and  which  rank  among 
the  premier  dividend-paying  operations 
in  the  province,  shareholders  having 
realized  about  .$2,700,000  in  profits  since 
operations  under  company  account 
were  begun  over  ten  years  ago.  The 
immense  bonanza  orebody,  noted  for  its 
high-grade  silver-lead  contents,  ap- 
peared near  exhaustion  a  year  or  so 
ago,  and  since  that  time  activity  has 
gradually  dwindled  until  latterly  a  few 
lessees  have  been  stoping  out  small 
bodies  of  ore  not  considered  sufficiently 
large  to  mine  under  company  account. 
There  yet  remains  an  extensive  ton- 
nage of  low-grade  zinc-bearing  ore  in 
some  of  the  lower  levels.  The  milling 
plant  is  complete,  possessing  a  larger 
capacity  than  any  other  mill  in  the 
Slocan.  It  is  understood  the  present 
arrangements  are  subject  to  i-atifica- 
tion  by  shareholders  at  a  special  meet- 
ing to  be  held  later. 

Salnio — Following  the  amalgamation 
of  Motherlode  ami  Nugget  mines  under 
a  plan  of  oper.itinn  providing  for  the 
milling  of  Nugget  ore  by  the  Mother- 
lode  mill,  oper.-ilions  that  began  May  1, 
have  since  Ixcn  inaintaineil,  about 
eighty  trins   per  djiy  being   handled. 

Stewart — Labor  trouble,  growing  out 
of  a  reduction  of  wages,  has  stopped 
work  at  the  Pretiiicr  mine,  in  the  Sal- 
mon River  di.stii.l.  I)n|,.  L.  Pitt,  the 
niarwiger,  recently  announced  a  cut 
whiidi  would  m;ilic  the  jiay  as  f(dlows: 
Miners,  $r).r>0  .■!  ilny;  muckers,  $5; 
laborers,  $4.7ri  .Mn.!  .$5.  The  men  claim 
that  this  Is  ton  duiMlic  a  change,  that 
it  means  n  rediirii,,n  riiiiging  from  75 
cents  to  $1.25  a  djiy,  and  that  thora  has 
not  been  n  cm-nviponding  drop  in  the 
hoard  and  Indriii)'  i  Imrge  of  $1.25  o 
flay.  Accordini'  In  leports,  the  men 
liel.l  n  meeting  iil  Sli'wart  to  voice  thoir 
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protest  and  to  organize  for  a  strike. 
Resolutions  were  passed  providing-  for 
housing  the  strikers  and  for  picketing 
the  road  to  the  mine.  It  was  also  de- 
cided that  no  freight  for  the  Premier 
would  be  handled  at  the  dock  and  that 
the  workmen  on  the  tramway  would 
be  interviewed.  The  mill  crew  and  the 
tram  workers,  from  last  advices,  are 
not  affected.  Two  hundred  tons  of  ore 
was  shipped  south  by  the  "Prince  Al- 
bert," which  left  Stewart  some  time 
ago,  the  same  having  been  loaded  by 
men  who  had  not  joined  the  strike. 

Trail — Ore  shipments  received  at 
the  Consolidated  smelter  during  the 
week  ended  May  31  were  as  follows: 

Mine  Locality  Tons 

Chatterboy  Danville,  Wash.  53 

Knob  Hill  Republic,  Wash.         35 

Last  Chance  Sandon  47 

Company  Mines    ....  7,783 

Ontario 

Several  Gold  Discoveries  Made  Recently 

in  Northern  Part  of  Province 

During  the  last  few  weeks  several 
gold  discoveries  have  been  made 
throughout  northern  Ontario,  and 
there  is  a  great  deal  of  activity  in  the 
bush.  More  prospectors  are  out  than 
at  any  time  in  the  last  two  years,  owing 
to  the  lower  costs  of  supplies,  and  par- 
ticularly to  the  great  interest  being 
taken  in  gold  properties. 

Cobalt — During  the  week  ended  May 
27  the  La  Rose  Mines  was  the  only 
shipper  from  Cobalt,  sending  out  84,000 
lb.  of  concentrates. 

Porcupine — It  is  understood  that  for 
the  fiscal  year  ending  June  30,  the 
McIntjTe  Gold  Mines,  of  Porcupine,  will 
show  an  increase  of  about  $1,000,000  in 
ore  reserves.  Last  year  the  average  of 
the  ore  reserves  was  $11.13  a  ton. 

Development  work  is  being  pushed 
on  the  Crown  vein  of  the  North  Crown 
Mines,  in  Porcupine,  but  the  mill  will 
not  be  reopened  until  a  sufficient  supply 
of  ore  is  assured  for  continuous  opera- 
tions. 

The  Marcus  Daly  Estate,  through  its 
representative,  James  W.  Gerard, 
former  American  ambassador  to 
Germany,  has  obtained  the  control  of 
the  Goldale  Mining  Co.  C.  H.  Poirier, 
of  New  York,  has  concluded  his  exam- 
ination of  the  company's  properties  and 
is  now  arranging  for  beginning  mining 
operations. 

The  Hollinger  Reserve,  lying  west  of 
Hollinger  Consolidated,  has  been  pur- 
chased by  a  syndicate  headed  by  E.  A. 
Osier  &  Co.,  of  Toronto.  The  new  com- 
pany to  be  organized  will  be  known  as 
the  McEnaney  Gold  Mines. 

At  the  Vipond  meeting  last  week  no 
definite  progress  was  made  in  the  matter 
of  raising  funds  for  reopening  the 
property.  A  committee  has  been  ap- 
pointed to  study  ways  and  means  for 
raising  money  and  to  take  the  neces- 
sary steps. 

It  is  stated  that  arrangements  have 
been  made  to  finance  the  reopening  of 
the  Miller-Indv^pendence  property  in 
Boston    Creek.     An    issue    of    $50,000 


bonds  has  been  partly  subscribed  for  by 
the  shareholders. 

Larder  Lake — The  mill  of  the  Larder 
Lake  Gold  Mines  was  recently 
destroyed  by  fire,  with  a  loss  of  $60,000. 
It  will  be  rebuilt,  and  some  new  equip- 
ment has  already  been  bought. 

Kirkland  Lake — It  is  expected  that 
by  the  middle  of  June  cement  will  be 
poured  for  the  foundations  for  the  new 
Ontario  Kirkland  mill.  The  first  de- 
liveries of  machinery  will  be  made 
within  a  few  days. 

MEXICO 

Coahuila 

La  Parrena  Company  Shuts  Down  San 

Salvador    and    Encantada    Mines — 

Work  Stopped  in  La 

Constancia 

Sierra  Mojada — The  American  Smelt- 
ing &  Refining  Co.  is  carrying  on  de- 
velopment work  in  the  San  Jose  mine 
and  is  retimbering  the  shaft  in  the 
Fronteriza  mine,  on  which  a  lease  has 
been  renewed.  Between  fifty  and  sixty 
men  are  employed.  W.  B.  Gates  is 
superintendent. 

The  Cia.  Minera  La  Parrena  has  sus- 
pended work  in  the  San  Salvador  and 
Encantada  mines  because  of  the  de- 
cline in  price  of  silver  and  lead.  An 
exploratory  crosscut  is  being  extended 
toward  the  contact  to  the  north  in  the 
Almaden  mine  for  the  purpose  of  locat- 
ing the  extension  of  the  Trinidad  ore- 
body  toward  the  west  of  the  Trinidad 
mine.  The  Cia.  Minera  de  Peiioles  owns 
a  50  per  cent  interest  in  the  Parrena 
company.     I.  Ragaz  is  in  charge. 

Operations  have  been  suspended  in 
the  properties  of  the  Cia.  Minera  La 
Constancia  since  the  decline  in  prices 
of  silver,  copper,  lead,  and  zinc.  Two 
.500-cu.ft.  cross-compound  two-stage 
steam-driven  Ingersoll-Rand  air  com- 
pressors have  just  been  received  by  the 
Constancia  company,  together  with  full 
equipment  of  air  drills  and  other  ma- 
chinery. S.  F.  Shaw  is  general  man- 
ager. 

Operations  have  been  suspended  at 
the  Veta  Rica  mine,  belonging  to  the 
Cit.  Metalurgica  Mexicana.  T.  A.  Hil- 
bert  is  superintendent. 

ARIZONA 

Phelps  Dodge  To  Deepen  Two  Shafts— 

C.  &  H.  Completes  Headframe 

at  Cole  No.  3  Shaft 

Bisbee — Some  new  development  work 
is  being  started  in  the  Warren  district 
by  the  Phelps  Dodge  Corporation.  The 
White  Tailed  Deer  shaft  in  the  Don 
Luis  section  is  to  be  sunk  further,  and 
additional  prospecting  is  to  be  done 
from  the  deepened  shaft. 

The  Cuprite  shaft  is  to  be  deepened. 
The  present  bottom  is  at  the  300  level. 
The  first  operation  will  be  to  raise  from 
the  400  level  to  the  300.  When  this 
connection  has  been  made,  sinking  will 
be  carried  below  the  400  level.  The 
hoisting  equipment  has  been  moved 
from  the  Uncle  Sam  shaft  and  installed 
at  the  Cuprite. 


The  Calumet  &  Arizona  Mining  Co. 
has  finished  the  erection  of  a  new  head- 
frame  at  the  Cole  No.  3  shaft.  A  small 
amount  of  repair  work  is  being  done  in 
the  shaft.  After  this  has  been  com- 
pleted a  station  will  be  cut  at  the  500 
level  and  drifts  started.  No  work  has 
been  done  in  this  shaft  for  years.  Cer- 
tain surface  showings  in  the  vicinity 
and  the  development  of  ore  on  the 
Boras  claim  near  Cole  No.  3  ground 
make  prospecting  particularly  desir- 
able. 

The  Boras  Leasing  Co.  has  cut  20  ft. 
of  high-grade  sulphide  ore  in  an  inter- 
mediate drift  60  ft.  above  the  700  level. 
This  ore  is  the  downward  extension  of 
the  sulphide  stope  on  the  600  level. 
Connection  of  this  intermediate  has 
been  made  with  the  winze  in  which  the 
Night  Hawk  Leasing  Co.  recently 
opened  up  some  high-grade  chalcopy- 
rite  and  boraite  ore. 

The  Night  Hawk  company  has  re- 
sumed sinking  of  the  winze  on  the  Lone 
Star  fraction.  The  winze  continues  in 
good  ore. 

Jerome — Joseph  Irving  is  engaged  in 
testing  the  ores  of  the  Dundee-Arizona 
company  to  determine  their  amenability 
to  a  leaching  treatment. 

Duncan — The  property  of  the  Duncan 
Mining  &  Milling  Co.  will  be  sold  to  the 
highest  bidder,  under  receivership  sale, 
at  the  property  on  July  2.  The  sale 
must  bring  at  least  two-thirds  of  the 
appraised  value,  which  is  $49,000. 
Assets  besides  the  mine  consist  of  a 
complete  new  cyanide  mill  and  complete 
mining  equipment. 

H.  W.  Evans,  formerly  of  the  Duncan 
M.  &  M.  Co.,  has  purchased  the  lease 
on  the  Norman  King  mine  held  by 
Utter  brothers.  A  small  force  is  work- 
ing. 

NEW    MEXICO 

New  Strike  of  Torbernite  Ore  Reported 
at   White   Signal 

White  Signal — A  strike  of  torbernite 
has  been  made  in  a  claim  owned  by  Dr. 
S.  S.  Warren,  of  Deming,  and  Willard 
Holt,  of  Lordsburg.  The  vein  is  8  in.  to 
2  ft.  wide.  A  100-lb.  test  sample  has 
been  sent  to  the  Bureau  of  Mines  at 
Tucson. 

Fierro — A  gold  strike  is  reported 
from  Cactus  Flat,  where  Charles 
Schafer  has  opened  a  big  quartz  vein 
in  rhyolite  about  half  a  mile  west  of  the 
Silver  City  stage  road.  Some  tellurium 
is  reported.  H.  A.  Hoover,  of  El  Paso, 
and  E.  D.  Mcintosh,  of  Mogollon,  are 
interested. 

Chloride — It  is  reported  that  the 
Silver  Monument  mine  has  placed  a 
contract  for  a  100-ton  concentrating- 
flotation  mill  with  the  El  Paso  Foundry 
&  Machine  Co.  E.  R.  Hutchens,  for- 
merly of  White  Oaks,  N.  M.,  is  man- 
ager. 

Tonuco — Ben  Fari-er,  Basil  Prescott, 
and  William  Fink,  of  El  Paso,  have 
taken  a  lease  on  the  Tonuco  fluorspar 
property.  Ten  men  are  working. 
William  Fink  will  be  in  charge. 
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will  be  succeeded  by  the  president,  J. 
B.  Kendall. 

Rochester — The  rumor  that  the  em- 
ployees of  the  Rochester  Silver  Corpo- 
ration had  gone  on  strike  again  has 
been   officially   denied.     Mine   and   mill 


Hills.  Up  to  1904  it  was  a  regular  pro- 
ducer of  gold,  and  is  credited  with  a 
production  of  several  million  dollars. 
It  has  been  idle  for  seventeen  years 
owing  to  a  change  in  ownership.  Here- 
tofore it  has  been  impossible  to  secure 


COLORADO 

Interesting  Ore  Occurrence  in  Hope 
Company's  Tunnel 

Aspen — The   Hurricane    Leasing   Co., 
operating  the  mines  of  the   Hurricane 

M.   M.   &   L.    Co.,   have   not  suspended  ^een   oniciaiiy   uenicu.     i.j.»ic   a..^    ......     ^^   option,   the   owners   asking   a    cash 

operations  at  anv  time  in  the  last  five  are    running   to   capacity.     Wages   tor     ^^j^                 ^^  ^^^^,  organization  will 

years.     The  statement  to  the  contrary  underground  men  at  present  are:    Mm-     g^^rt  work  immediately  under  the  direc- 

in  the  issue  of  March  16  was  erroneous,  ers  $5.50  and  muckers  $5  per  day. 

according   to   the   company.  Tonopah — Strike     conditions     in    the 

The    ore    discovered    in    the    tunnel  Tonopah   and   Divide  districts  continue 

of  the  Hope   Mining,   Milling  &   Leas-  unchanged.      The    companies    are    still 

ing  Co.  occurs  in  the  Weber  forma-  importing  men  from  outside  districts  and  mill  equipment  will  be  electrified 
tion,  west  of  the  quartz  porphyry,  and  making  an  attempt  to  resume  oper-  and  modernized.  Diamond  drilling  will 
in  the  same  loci  as  the  ore  of  the  ations.  On  May  26  all  shift  bosses  of  be  started  to  prospect  the  known  ore- 
Annie  mine  at  higher  altitude.  The  the  Tonopah  Mining  Co.  refused  to  take  bodies  as  well  as  new  territory,  and  this 
peculiar  feature  is  that  it  occurs  as  charge  of  the  strike  breakers  under-  will  be  followed  by  the  unwatering  of 
wire  silver,  intermixed  with  sulphide  in  ground  and  quit  their  positions.  This  the  underground  workings  and  exten- 
the  form  of  polybasite  at  a  vertical  act  has  served  to  encourage  the  strik-  sive  mining  operations.  The  mine  is 
depth  of  1,600  ft.  or  2,200  ft.  along  the  crs,  although  it  is  generally  considered     very  wet,  and  suitable   pumps  will  be 


tion  of  E.  W.  Talbot,  who  had  charge  of 
the  Millikin  interests'  operations  in  this 
section  until  work  was  suspended 
several   years   ago.     The  present  mine 


pitch  of  the  vein. 

UTAH 

Cardiff  Hauling  Down  Big  Cottonwood 

From  Lower  Bins — Contract 

Squabble  Cuts  Park 

City  Shipments 

Salt  Lake  City— The  Cardiff  has  be- 


by  conservative  men  that  it  will  tend 
to  hasten  the  possibility  of  an  indefi- 
nite shutdown. 

On  May  24  Governor  Boyle  held  in- 
dependent meetings  with  the  operators, 
strikers,  and  business  men.  He  ex- 
pressed himself  as  believing  that  a 
wage  reduction  is  inevitable  and  urged 
the    strikers'    committee    to    permit    a 


installed  to  handle  the  water.  It  is 
also  probable  that  the  creek  which 
passes  near  the  shaft  will  be  diverted. 


gun  hauling  ore  down  Big  Cottonwood     secret  ballot  by  the  mine  workers  as  a 


Canyon  from  its  lower  bins,  where 
about  2,000  tons  is  stored.  The  road 
to  the  mine  from  the  lower  bins  will 
not  be  open  before  July. 

Park  City — Shipments  for  the  week 
ended  May  27  amount  to  993  tons  as 
compared  with  1,6.51  tons  the  week  pre- 
ceding. This  was  due  to  the  absence 
of  ore  from  the  Silver  King  coalition 
and  Daly  West  mines,  which  are 
engaged  in  a  controversy  with  the 
American  Smelting  &  Refining  Co. 
over  ore  contracts.  Shippers  were: 
Ontario,  438  tons;  Judge  allied  com- 
panies, 5.5.5  tons. 

Eureka — Ore  shipments  for  the  week 
ended  May  27  amounted  to  123  cars, 
as  compared  with  128  the  week  pre- 
ceding. Shippers  were:  Tintic  Stand- 
ard, 39  cars;  Chief  Con.,  36;  Dragon, 
12;  Iron  Blossom,  7;  Iron  King,  'i; 
Eagle  Blur-  Bell,  ',;  Victoria,  3;  Gemini, 
2;  Eureka  Bullion.  1:  Eureka  Hill,  1; 
Little  May,  1 ;  Swansea,  2. 

NEVADA 

WaifeM  Cut  on  ComHt^K-k  Lode  June  1  — 

Candrlaria   To  Start    Ftuilding  New 

Cyanide    Plant — Conditions 

l'nrhanK<'d  at  'I'onopiih 

Mina — The  .Mina  Mercury  Co.  in  in- 
Htulling  two  "D"  retortH,  with  a  com- 
bined capacity  of  3,000  lb.  of  ore  daily, 
at  itH  mine  near  Mina.  The  ore  runH 
itbdut  10  per  cent  mercury.  Wood  in 
to  be  une(l  an  fuel  at  prcnent,  but  oil- 
burning  altachmentn  are  to  be  In- 
Htallcd  Inter. 

VirKinla  City — In  iiccordnnce  with 
(ligned  agreement  between  operiitors 
nnd  unlonH,  wageM  were  reduced  nt  both 
Virginia  ('My  and  Gold  Hill  on  June  1. 
By  the  new  ncale  minern  receive  %'i  per 
day  and  muckerx  $1.50. 

Alex  WiMC  hnH  reiiigned  the  Bup'rln 
U'ndency  of  the  North   End  Group  atnl 


whole  to  decide  whether  or  not  they 
would  be  willing  to  return  to  work  at 
the  reduced  wage,  and  asked  that  he 
be  allowed  to  address  the  men  in  open 
meeting.  The  following  day  the  meet- 
ing was  held,  but  in  the  meantime  the 
radical  element,  encouraged  by  protests 
from  men  employed  by  companies  oper 


Chronology  of  Mining 
May,   1921 

May  1— A.  S.  &  R.  Co.  cut  execu- 
tives' salaries  20  per  cent.  "Porphyry" 
copper  companies  make  effective  fur- 
ther wage  cuts,  likewise  companies  in 
the  Coeur  d'Alene  district,  Idaho,  and 
on  the  Mother  Lode  in  California. 
United  Verde  Extension  smelter  at 
Jerome,  Ariz.,  closed  down. 

May  4 — Rochester  Silver  Corpora- 
tion in  Nevada  put  into  effect  50c.  wage 


ating  under  the  old  wage  scale,  changed  cut    resulting    in    strike    of    120    em- 

their  minds   entirely,   and   the   meeting  ployees;    men   returned,   accepting   cut, 

became    a    farce.      A    rising    vote    was  May  11. 

used    instead    of   a    secret    ballot,    with  May    5 — Anaconda    Copper    Co.    re- 

the   natural    result   that   it  was   unani-  sunied    limited    mining    of    silver-zinc 

mously   decided    to    stay    out,    and    the  ore  at  Butte,  Mont. — Oliver  Iron  Min- 

meeting  was  purposely  adjourned  with-  ing  Co.  began  loading  ore  for  shipment, 

out  giving  Governor  Boyle  opportunity  — Jerome  Verde  Copper  sold  to  Jerome 


to  address  the  men. 

SOUTH  DAKOTA 

Homestake    Dividends    Likely    To    Be 

Increased — Clover   Leaf   Under 

Option  to  Talbot  A.ssociates 

Load — Dividends    amounting    to    25c. 
per  share  have  been  received  by  stock- 


Verde  Development  Co.,  controlled  by 
United  Verde  Extension. 

May  6 — Mining  companies  in  Slocan 
district,  British  Columbia,  cut  wages 
7.5c. 

May  8— Blast  furnace  of  Gulf  States 
Steel  Co.,  Birmingham  district,  Ala- 
bama, resumed   operations. 

May  9 — .^nnvic.-in  Zinc  Institute  held 


holders  of  the  Homestake  company  for     „nnual  meeting  at   St.   Louis,  Mo 


the  month  of  May.  This  is  the  first 
dividend  paid  by  this  comi)any  since 
September,  1919,  and  is  a  forerunner  of 
regular  monthly  distribution.t.  In  all 
probability  the  dividends  will  be 
increased  until  the  regular  dividend  of 
65c.  per  share,  which  was  paid  before 
the  war,  will  again  be  paid  stockholders. 
The  property  is  operating  nl  full 
capacity. 

Dendwood — An  <iptio?i  has  been  taken 
on  lh<-  Clovt-r  Leaf  property  at  Koubaix 
by  K.  W.  Talbot  and  a.ssociateH,  of 
Deadwood,  from  the  owner,  MrH. 
Wibaux,  of  PariK.  Thin  property  com- 
priHes  about  HOO  acren  of  mineral 
grounil  on  Elk  Creek,  i-ight  mileH  soulh- 
ennt  of  the  IIi>nu'»tnke.  It  Im  equipped 
with  II  lioiMl,  i-onipn-HHiir,  and  ii  210- ton 
.stiiinii  mill.  It  In  ciintiidered  one  of  Ihi- 
belter  mining  prop""'' i""-*  m  ll"-  Hliick 


May  10 — II.  Foster  Bain  confirmed 
by  Senate  as  Director  of  U.  S.  Bureau 
of  Mines. 

May  15 — I'lii-lps  Dodge  C.irporatioii 
closed  offices  at   Douglas,  Ariz. 

May  Ifi — Wins  cut  20  per  cent  by 
Oliver  Iron  Aliiiiiiir  Co.  and  other  U.  S. 
Steel  Corpoiiilii.n  subsidiaries.  A.  I. 
M.  E.  organi/nl  I'hilndeliihia  Section. 

■  lur.il  freight  rates  on 
liirli  grade  ores  became 
luitimie    until     Nov.    15, 


May    20—1; 
Pioche,    Nov., 
e'Teclivo,    to    I 
1021. 

May   81— A. 
eloHud    mineH 


(',..,    Ltd.. 
Interstate 


..na     (  „ppc 
n.l     MiU-lter. 

Commerce  Connnission,  Bitting  at  Chi- 
cago, heard  inniplaintH  by  Lake  Su- 
perior Iron  (lie  AsHiieialiiin  concerning 
freight  rates  un  Iron  ore  in  Michigan, 
WiNi'onNin,  anil   MiiincHola. 
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The  Market  Report 


Daily  Prices  of  Metals 


CopptT,  N.  Y., 
net  refinery* 

Tin 

Lead 

Zinc 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

Electrolj-tic 

St.  L. 

2 

13@13.12S 

30.25 

31. 2S 

4. 75 

4.60 

4.60@4.65 

3 

13@13.12S 

29.75 

30.50 

4.75 

4.60 

4.55@4.60 

4 

13  00 

29.50 

30.25 

4.75 

4.60 

4.S0@4.55 

6 

12.87S@13 

28.875 

29.50 

4.625@4.75 

4.50 

4.50@4.SS 

7 

12.75  «B  13 

28  625 

29-375 

4.S0@4  75 

4  50 

4.50 

8 

12.75  @  13 

28.75 

29.50 

4.50@4.7S 

4.50 

4.45 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered" : 
13.25''a  13.375  :  13. 25«  13.37.5  ;  IS.i.'i  :  13. 1:;.5'3  13.25  :  13@13.25;  and  13fg  13.25c. 

Tlie  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the   refinery  to   the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.    Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

June 

Standard 

Electro- 
lytic 

Spot        !        3  M 

Spot               3  M 

Spot 

3M 

Spot 

3M 

2 
3 
4 
6 
7 
8 

73*       '     731 
721           73i 

72 i           73 J 
72?       1     73i 

73             73i 

76i 
76 

76' 

76 
76 

172h         173f 
170i          171i 

i68V          169} 
1653          167 
!67i          169 

221 
22i 

22i 
221 
221 

22i 

22 

221 
22i 
221 

27 
261 

26 
26V 

261 

27f 
27i 

27' 
271 
27} 

The  above  table  gives  the   closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240   ib. 


Silver  and  Sterling  Exchange 


sterling 
Exchange 

Silver 

.Silver 

Jute 

VewYork 

Domestic 

Drigin 

New  Y'ork 

Foreign 
Origin 

London  1  J"^^ 

.Sterling 
Exchange 

New  York 

Domestic 

Origin 

New  York, 
Foreign 
Origin 

London 

2 

3 
4 

388 

3881 

385 

99i 
991 
991 

571 
57i 

m     6 

33i  '}     7 

3H  if     8 

380 

3771 

377 

991 
991 
991 

57f 
581 
581 

34 

34? 

341- 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,   925   fine. 


Metal  Markets 

New  York,  June  8,  1921 

The  metal  market  has  declined  during 
the  last  week,  along  with  securities  and 
foreign  exchange,  the  condition  being 
a  general  one  and  not  due  to  weakness 
of  any  one  metal.  Consuming  demand 
i.'-  generally  absent,  and  no  indications 
of  a  revival  of  business  activity  except 
for  a  few  specialties  are  yet  in  evidence. 

Copper 

That  the  recent  rise  in  the  price  of 
copper  was  caused  entirely  by  the  ex- 
port demand  is  plainly  evidenced  by  the 
quick  recession  now  that  foreign  orders 
have  practically  ceased.  It  may  take 
some  weeks  for  exchange  to  climb  up  to 


the  figures  of  two  or  three  weeks  ago, 
and  if  this  is  the  case  copper  may  fall 
.still  further,  for  the  European  countries 
seem  to  be  in  no  urgent  need  of  the 
metal,  and  former  purchases  no  doubt 
took  into  account  future/  needs  and 
were  made  with  the  possibility  of  the 
present  unfavorable  e.\change  condi- 
tions in  mind.  Domestic  demand  has 
at  no  time  been  sufficient  to  strengthen 
the  market.  The  large  producei-s  are 
generally  quoting  13. .50c.  delivered,  and 
it  is  understood  that  the  Copper  Export 
Association  has  not  been  offering  the 
metal  during  the  last  week  for  less  than 
13.87.5c.  delivered  in  Europe.  Some 
smaller  interests  which  have  quoted 
June  or  July  copper  at  13.25  and 
13.375c.  in  the  last  two  or  three  days 


have  been  disappointed  at  losing  the 
business,  some  of  which  it  is  reported 
has  been  placed  as  low  as  13c.  delivered. 
Not  much  copper  could  be  obtained  at 
these  prices,  but  the  amount  is  quite 
sufficient  to  supply  the  current  demand. 
Slightly  higher  prices  are  asked  for 
August. 

Lead 

On  Monday,  June  6,  the  American 
Smelting  &  Refining  Co.  reduced  its 
official  contract  price  of  lead  from  5  to 
4.75c.,  New  York  and  St.  Louis.  The 
demand  for  lead  continues  very  weak 
indeed,  so  that  even  the  small  quantities 
pressing  on  the  market  are  capable  of 
depressing  the  price  to  a  marked  extent. 
Of  course  the  import  price  also  has 
some  bearing,  and  it  is  this  which  pre- 
vents a  greater  differential  between 
New  York  and  St.  Louis.  Only  certain 
grades  of  lead  can  be  obtained  at  the 
prices  which  we  quote,  as  producers  of 
more  favored  or  special  brands,  who 
are  in  a  good  financial  position,  continue 
to  quote  as  high  as  5.25c.  They  are  in- 
different about  booking  business  at  the 
current  low  prices,  for  they  feel  that 
the  reaction  is  only  a  temporary  one. 
The  mine  production  is  believed  to  be 
considerably  less  than  the  smelter  pro- 
duction lately,  and  no  large  stocks  are 
on  hand.  White-lead  manufacturers  re- 
port business  to  be  excellent,  and  elec- 
tric and  cable  companies  are  also  using 
lead  in  satisfactory  quantities.  For- 
ward lead  is  in  somewhat  greater  sup- 
ply than  prompt  lead  apparently,  judg- 
ing by  the  higher  prices  which  certain 
lots   of  the  latter  have  brought. 

Zinc 

Although  the  market  has  been  more 
active  than  for  several  weeks,  and 
larger  tonnages  have  been  sold,  the 
sales  were  made  mainly  because  of  price 
concessions,  and  the  level  is  now  even 
below  the  low  prices  current  in  the  mid- 
dle of  April,  before  the  market  strength- 
ened. In  fact,  the  present  price  of 
4.45c.  is  the  lowest  since  early  in  1908. 
No  early  improvement  is  anticipated. 

The  zinc  and  lead  markets  are  now  on 
a  par,  also  an  exceptional  situation. 
There  has  been  some  inquiry  for  future 
zinc,  for  which  a  5-point  premium  is 
asked.  High-grade  zinc  is  still  selling 
for  6.25c.  Zinc  is  cheap  enough  to 
store  and  hold:  at  any  rate  it  pays  the 
producers  now  to  buy  it  rather  than  to 
mine   it. 

Tin 

The  recession  in  the  price  to  below 
the  30c.  level  v/as  unexpected.  It  was, 
of  course,  brought  about  by  the  decline 
in  London  and  in  sterling  exchange,  and 
has  offei'ed  opportunities  for  consider- 
able speculation.  Demand  from  con- 
sumers does  not  seem  to  have  been 
stimulated    to   any    appreciable    extent, 
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though  tin-plate  manufacturers  may  be 
slightly  more  active.  One  of  the  larg- 
est mills  has  just  suffered  a  two-million- 
dollar  fire,  in  which  the  stock  of  tin 
plate  was  entirely  destroyed.  Prices 
for  foi-ward  delivery  continue  to  be  ap- 
proximately the  same  as  for  spot,  al- 
thought  slight  discounts  may  be  made. 
Arrivals  of  tin,  in  long  tons:  Total 
for  May,  1,355;  June  1st,  London,  75; 
3d,  London,  75;  6th,  London,  130; 
Straits,  225;  7th,   Straits,  125. 

Gold 
Gold  in  London:  June  2d,  105s.  5d.; 
3d,  106s.;  6th,  107s.  7d.;  7th,  109s.  3d.; 
8th,  107s.  lid.  On  June  1st,  the  gold 
holdings  of  the  United  States  were 
$3,175,037,198,  the  greatest  in  the  his- 
tory of  the  country. 

Foreign  Exchange 
Sterling  has  had  a  violent  reaction 
lately  because  of  money  transfers  occa- 
sioned by  German  reparations  pay- 
ments. Other  exchanges  have  also  gen- 
erally felt  this  influence.  On  Tuesday, 
June  7th,  francs  were  8.125c.;  lire, 
4.895c.;  and  marks,  1.52.5c.  New  York 
funds  in  Montreal,  12  per  cent  premium. 

Silver 

Sterling  exchange  continued  to  de- 
cline the  last  week,  touching  $3.76  on 
June  7,  and  has  seriously  affected  the 
export  price  for  silver.  The  London 
price  has  stiffened  to  offset  the  decline 
in  sterling  exchange,  with  a  sharp  ad- 
vance on  June  7  to  34Jd.  on  spot  de- 
mand and  scarcity  of  offerings.  China 
has  been  a  buyer  in  the  London  market, 
and  on  June  6  America  was  reported 
as  a  buyer.  The  Indian  bazaars  have 
also  been  moderate  buyers,  so  that  the 
London  market  has  been  steady.  There 
ha.s  been  some  demand  in  this  market 
for  San  Francisco  shipment  the  last 
week.  China  exchanges  show  slight 
improvement.  The  market  closes  quiet, 
with  tendency  uncertain. 

Mexican  Do!lar8 — June  2d,  441;  3d, 
444;  4th,  441;  0th,  44;  7th.  444;  8th, 
444. 

Other  Melals 


Aluminum — Li.st  prices  of  28@28.5c. 
arc  nominal.  Outaide  market,  22@23c. 
per   lb.;    224c.   for   imports,   duty   paid. 

Antimony  —  Chinese  and  Japanese 
brands.  51.-.;  market  dull.  VV.C.C.  brand, 
h'KfijfiU'.  p'T  lb.  CookHon's  "(',"  grade, 
«pot,  OUc.  ChineHC  needle  antimony, 
lump,  nominal  at  44c.  per  lb.  Standard 
powdered  needle  antimony  (200  meHh), 
nominal  nt  6ft;64c.  per  lb. 

White  antimony  oxide,  Chineae, 
(ruarantccd  90  per  cent  SbtOi,  wholc- 
laU-  lotn,  HiGolc. 

I!ip.m«th— »l.r,0f«/$l.r,5  per  lb..  000- 
'b.   loU. 

Cndmltim — Flnnite  %\@%lAn  per  lb., 
in  l.noo-lb.  lotH.  .Smaller  quantities, 
|l.10(U'$1.2r,  per  lb. 

(obnlt— Mctnl.  «4  per  lb.;  blnck 
oxide,  $.'!'f»)l.'!.10  per  lb.  In  bbln.;  iiul- 
phnte.  $1.35  per  lb.  in  bbl«. 

Iridium-  N'omlnol,  |2ri0(aj)276  per  oz. 


'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  35@40c. 

Monel  Metal — Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium— $70@$80  per  troy  oz. 

Palladium — $70  per  oz. 

Platinum — $75  per  oz. 

Quicksilver — Nominally,  $46@$48  per 
75-lb.  flask.   San  Francisco  wires  $48.50. 

'Rhodium — $150  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Guaranteed  50  per  cent 
CrjOs  foreign  ore  with  a  maximum  of  6 
per  cent  silica,  45@55c.  per  long  ton 
unit,  f.o.b.  Atlantic  ports. 

Iron  Ore — Lake  Superior  ores,  per 
ton.  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  514  per  cent  iron, 
$6.70;  Mesabi  non-lsessemer,  51J  per 
cent  iron,  $6.55. 

Magnetite  Ore — F.o.b.  Port  Henry. 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore  —  25c.  per  unit, 
seaport;  chemical  ore  (MnO,)  $55@$60 
per  gross  ton.  lump;  $70@$75  per  net 
ton,  powdered. 

Molybdenum  Ore — 85  per  cent  MoSi, 
55@60c.  per  lb.  of  contained  sulphide, 
.New  York. 

Tantalum  Ore — Guaranteed  minimum 
00  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

Titanium  Ores — Ilmenite,  52  per  cent 
TiO..  U@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiO,.  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  l.Te — Scheelite  or  wolfram- 
ite. 60  per  cent  WO.  and  over,  per  unit 
of  WO„  $:!r((J$:!.25,  f.ol).  Atlantic  ports. 

Uranium  Ore  (Carnotite) — Ore  con 
taining  IJ  per  cent  V .().  iinil  .''i  per  cent 
V,0.  sells  for  $1.50  per  lb.  of  U.O.  and 
75c.  per  lb.  of  V,Oi;  ore  containing  2 
p«'r  cent  U.O,  and  5  per  cent  V,0,  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  U.O.  and  V,0.  content  com- 
mands   proportionately    higher    prices. 

Vanadium  Ore— $1.50  per  lb.  of  V,0, 
(guarantei-d  minimum  of  18  per  cent 
V,0.).  New  York 

'Zircon— Washed,  iron  free.  3c.  per  lb. 

'7,irkltt>^AccordinK  to  conditions.  $70 
(rti$90  piT  ton,  carload  lots.  Pure  white 
oxide.  91)  per  cent,  is  quoted  nt  $1.16 
per  lb.   in   ton   lota. 

'Fumliihril    hy    Knoi*    Mlncrsl   <"o.    rtiUs- 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  June  4 — Zinc  blende,  per 
ton,  high,  $28.05;  ba.'^is  60  per  cent  zinc, 
premium,  $22.50;  Prime  Western,  $21; 
fines  and  slimes,  $17.50(S)$15;  average 
settling  price,  all  grades  of  zinc,  $23.10. 

Lead,  high,  $C)2..")0:  basis  80  per  cent 
lead,  $50;  average  settling  price,  all 
grades  of  lead,  $51.01  per  ton. 

Shipments  for  the  week:  Blende, 
4,252;  lead,  1,483  tons.  Value,  all  ores 
the   week,   $175,350. 

Lead  was  lowered  $5  again  this  week, 
with  weak  demand.  Offerings  for  zinc 
blende  resolved  around  $22.50  for  the 
choicest  ores  and  $21  for  ordinary 
grades  late  this  afternoon,  with  light 
demand,  buyers  asserting  the  market 
should  be  $20  basis  according  to  metal 
prices.  This  is  a  drop  of  $2.50  per 
ton  for  zinc.  The  production,  purchase, 
and  shipments  were  close  during  May. 
Unless  buying  develops  later  today 
June  will  open  with  purchases  below 
the  production.  The  Athletic  M.  &  S. 
Co.  has  closed  down  its  Fort  Smith 
smelter  for  wage  adjustment. 

Platteville,  Wis.,  June  4 — No  ship- 
ments for  the  week.  Shipments  for 
the  year:  Blende,  11,461;  lead,  910  tons. 
Shipped  during  the  week  to  separating 
plants,  293  tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $1,700@ 
$3,000;  No.  2.  $1,200@$2,000;  spinning 
fibres,  $400(a)$1.000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110@$150;  paper  stock,  $60@ 
$75;  cement  stock.  $17.50@$30;  floaU, 
$8.50@$15.  all  per  short  ton.  f.o.b. 
Thetford.  Broughton,  and  Black  Lak« 
mines.  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax.  Market 
dull;  little  buying  and  shipping. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10(a)$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car 
load  lots;  (off -color)  $22@$26  in  bags 
carload  lots;  all  f.o.b.  South  Carolina 
points.  Foreign  barytes,  prime  white 
material,  $25  per  net  ton,  f.o.b.  Atlantic 
seaports.  Western  grades  are  $24.50. 
Crude  quoted  $7  per  long  ton,  f.o.b. 
f'artersville,  C.i.  Small  lots  sell  for  as 
low  as  $5. 

Bauxite — Ilivrli-grade  French  bauxite, 
$KW$12  per  Urn,  Atlantic  ports.  Amer- 
ican quotations  the  same.  Consumers 
generally  well  supplied.  Prices  vary 
according  to  K'ade.  Crude,  unground, 
$16.5(1  per  ton;  urouiul,  $22;  calcined, 
ground,  $35;  iinriound,  $45,  f.o.b.  plant. 

Chalk— English,  extra  light,  r^(fbHc. 
|)(imestic  ligbl,  ■\i(<i'Bc.;  heavy.  4$J)4ic. 
pcT  lb.,  all  f.o  b    New  York. 

China  Cliiy  (Kaolin) — f^nide,  $8^ 
$10;  washed.  ?l(»(,.i$r.i;  powdered,  $15® 
$20;  bagrs  I'xir.i,  per  net  ton,  f.o.b. 
mines.  Geor>:iii;  powdered  clay,  $16(?) 
$20.  f.o.b.  Viiriiiia  points.  Domestic 
lump.  $10(^$'.!ii;  powdere<l.  $25(g)$30; 
imported  lump.  :f l.'.rtii$25.  f.o.b.  Ameri- 
can ports;  powdered,  $35@$4D,  f.o.b. 
New    York. 
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Emery — Turkish  emery,  6@6Jc.  per 
lb.,  depending  upon  fineness.  Inferior 
grades,  She,  f.o.b.  New  England  points. 

Feldspar — Crude,  $7@$14  per  gross 
ton,  f.o.b.  Maryland  and  North  Caro- 
lina points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20@$25  per  ton,  f.o.b. 
Illinois  and  Kentucky  mines;  acid,  glass, 
and  enamel  grades,  $40@$55;  ground, 
suitable  for  acid,  chemical  or  enameling 
purposes,  $32@$35;  lump,  $15,  f.o.b. 
Lordsburg,  N.  M.  Ground  acid  grade, 
97    per    cent    CaF:,    $32,    New    Mexico. 

Fuller's  Earth— 16  to  30  mesh,  $21; 
30  to  60  mesh,  $23;  60  to  100  mesh,  $19; 
100  plus  mesh,  $15,  f.o.b.  plants,  Penn- 
sylvania. California  grades,  $15@$25, 
f.o.b.  mines.  Imported,  English,  $24(5) 
$27,  f.o.b.  Atlantic  ports. 

Graphite — Ceylon  lump,  first  quality, 
7@7Jc.  per  lb.;  chip,  5i@6c.;  dust,  31 
@4c.  No.  1  flake,  6ic.;  amorphous 
crude,  |@2Jc. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
klongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  3  in.  size,  $1.40@$2 
per  net  ton;  IJ  in.,  $1.50@$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite.  Calcined  —  Crude,  $12(3) 
$15  per  ton.  High-grade  caustic  cal- 
cined, lump  form,  $30@$40  per  ton. 
Plastic  calcined,  $56  in  barrels,  carload 
lots,  f.o.b.  California  points.  Atlantic 
seaboard,  $60. 

Dead  -  Burned  —  $38  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $55@$60  per  ton, 
f.o.b.  Baltimore.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  8,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
|4;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
$6.50.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90@$160  per  ton  (depending  upon 
quantity) ;  ground  roofing  mica,  $25@ 
$70,  all  f.o.b.  New  York. 

'Monazite  —  Minimum  of  6  per  cent 
thorium  o.xide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos- 
phate, $12.50;  75  per  cent,  $11.50;  75@ 
74  per  cent,  $11;  70  per  cent,  $6.75;  68 
per  cent,  $6.25;  68(5)66  per  cent,  $6. 

''oote  Mineral  Co.,  Philadelphia.  Pa. 


Pumice  Stone — Imported,  lump,  3(3) 
40c.  per  lb.;  domestic  lump,  5c.;  ground, 
5(a)6c.,  all  f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  14c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
14c.;  Spanish  lump,  12@14c.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12  @  14c. 

Silica  —  Glass  sand,  $2.25  per  ton; 
sand-blast  material,  $2.25,  both  f.o.b. 
Indiana  points.  Amorphous  or  decom- 
posed variety,  soft  silica,  250  to  500 
mesh,  $16@$30  per  ton.  Canister, 
crude,  $2.50  per  ton,  f.o.b.  Illinois  points. 
Molding  sand,  building  sand,  glass 
sand,  $2.25(5)$3,  f.o.b.  Pennsylvania 
points.     Market  reported  dull. 

Sulphur— $16((j)$18  per  ton  for  do- 
mestic; $18(S)$20  for  export,  f.o.b. 
Texas  and  Louisiana  mines.  Market 
quiet. 

Talc— Paper  making,  $11(3)$20  per 
ton;  roofing  grades,  $8.50(S)$13;  rubber 
grades,  $11@$18;  all  f.o.b.  Vermont. 
California  talc,  $18(5>$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10(3)$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars.  Imported, 
$35(3)$40;   Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic  —  White  arsenic,  6ic.  per 
lb.  in  carload  lots. 

Sodium  Nitrate— $2.85(5)$3  per  cwt. 
ex  vessel,  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $18(S)$20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $33(3)$35  per  ton. 
New  York. 

Potassium  Sulphate — Powder,  domes- 
tic, $1.50@$1.75  per  unit,  basis  90  per 
cent,  f.o.b.  New  York. 

Ferro -Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200(a)$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium— Per  lb.,  $12(g)$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  15c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  16@17c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $75@$80,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $75(a)$S0, 
c.i.f.  Atlantic  seaports.  Spiegeleisen, 
18(5)20  per  cent,  $30(S)$32,  f.o.b.  fur- 
nace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.50  per  lb.  of 
contained  metal,  f.o.b.  works. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $45(a)$50; 
50  per  cent,  $75(ai$80;  75  per  cent, 
$140(5)$185. 

Ferrotungsten — Domestic.  70  to  80 
per  cent  W,  50(S)55c.  per  Id.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
50c.,  duty  paid,  f.o.b.  Atlantic  ports. 

Ferro-uranium — 35  to  50  per  cent  U, 
$6  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadium — $5(5)$6  per  lb.  of  V 


contained,    according    to    analyses    and 
quantity. 

Metal  Products 

Copper  Sheets — Current  New  York 
list    price,    21.50c.    per    lb.;    wire,    15c. 

Lead  Sheets — Full  lead  sheets,  8.25c.; 
cut  lead  sheets,  8ic.  in  quantity,  mill 
lots. 

Nickel  Silver  —  31|c.  per  lb.  for  18 
per   cent  nickel.     Grade  "A"   sheets. 

Yellow  Metal  —  Dimension  sheet» 
17Jc.;  sheathing,  16Jc.;  rods,  i  to  3  in., 
14Jc. 

Zinc  Sheets— $10  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina. 
$35@$50  per  ton,  f.o.b.  works. 

Chrome  Cement — 40(5)45  per  cent 
Cr,0„  $45  (5)  $50  per  net  ton,  and  $55  in 
sacks,  carload  lots,  f.o.b.  eastern  ship 
ping  points. 

Chrome  Brick- Straights,  $60@$70 
per  net  ton,  shipping  point;  arches, 
keys,  wedges,  $75;  splits,  soaps,  $85. 

Fire  Brick — First  quality,  9-in.  shapes 
$.35{a$40  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $30@$35. 

Magnesite  Brick — 9-in.  straights,  $75 
(5)$80  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $100;  soaps  and  splits,  $110. 

Silica  Brick — 9-in.,  per  1,000:  $35(5) 
$45  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,  June  7,  1921 

The  steel  market  has  grown  duller 
than  was  believed  possible,  being  more 
depressed  now  than  it  was  expected  to 
become  in  July,  traditionally  the  dullest 
month  of  the  year.  Such  buying  as 
occurs  is  chiefly  in  carload  lots. 

The  great  majority  of  st^-^l  buyers 
expect  prices  to  be  lowev  within  a  short 
time,  say  by  Aug.  1,  but  the  manner 
in  which  prices  will  go  down  is  not 
outlined.  The  statement  is  not  con- 
firmed as  to  there  being  a  general 
policy  of  cutting,  but  the  trend  is  indi- 
cated by  a  Corporation  wire  subsidiary, 
which  has  met  a  $3  price  on  nails,  25c. 
under  the  former  market. 

Steel  ingot  production  is  at  the  rate 
of  about  25  per  cent  of  canacity,  or 
about  half  what  was  considered  the 
minimum  percentage  possible  before 
the  war.  The  extreme  lightness  of 
production  encourages  the  belief  that 
there  will  be  some  sort  of  revival  in 
August. 

Pig  Iron — Bossemei-  iron  has  sold  in 
carload  lots  at  $2.S,  Valley,  this  replac- 
ing the  former  nominal  quotation  of 
■$24.  Brsic  can  be  done  at  $21.50,  or 
25c.  decline.  Foundry  remains  quot- 
able at  ,$23.  nrobablv  because  no  in- 
ouiry  has  dist"rbed  the  quotation.  W. 
P.  Snyder  &  Co.  report  avevacre  prices 
on  actual  transactions  in  Valley  iron 
in  Mav  at  S24.25,  Valley,  for  bessemer, 
and  $21,875  for  basic. 

Coke 
Connellsville — Furnace,   $3.25(g>$3.76- 

foundry,  $4..50(5)$5. 
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War  Finance  Corporation  Act 

Government  Has  Issued  a  Circular  of  Information 
for  Loan  Applicants 

A  CIRCULAR  has  been  issued  by  the  War  Finance  Cor- 
poration, Washington,  D.  C,  outlining,  in  a  general 
way,  the  requirements  of  the  corporation  regarding 
advances  to  American  exporters,  banks,  and  bankers.  It 
recites  the  law,  gives  the  procedure  that  should  be  followed 
in  making  application  for  advances,  and  shows  the  papers, 
documents,  and  other  evidence  required  by  the  corporation. 
Copies  may  be  obtained  free  by  applying  to  the  corporation, 
or  to  the  nearest  Federal  Reserve  Bank. 

Section  21  of  the  War  Finance  Corporation  Act,  as 
amended,  the  provisions  of  which  were  the  subject  of  the 
joint  resolution  of  Congress  reviving  the  activities  of  the 
corporation,  is  as  follows: 

Sec.  21.  (a)  That  the  corporation  shall  be  empowered 
and  authorized,  in  order  to  promote  commerce  with  foreign 
nations  through  the  extension  of  credits,  to  make  advances 
upon  such  terms,  not  inconsistent  with  the  provisions  of 
this  section,  as  it  may  prescribe,  for  periods  not  e.\ceeding 
five  years  from  the  respective  dates  of  such  advances: 

(1)  To  any  person,  firm,  corporation,  or  association 
engaged  in  the  business  in  the  United  States  of  exporting 
therefrom  domestic  products  to  foreign  countries  if  such 
person,  finn,  corporation,  or  association  is,  in  the  opinion 
of  the  board  of  directors  of  the  corporation,  unable  to  obtain 
funds  upon  reasonable  terms  through  banking  channels. 
Any  such  advance  shall  be  made  only  for  the  purpose  of 
assisting  in  the  exportation  of  such  products,  and  shall  be 
limited  in  amount  to  not  more  than  the  contract  price  there- 
for, including  insurance  and  cai-rying  or  transportation 
charges  to  the  foreign  point  of  destination  if  and  to  the 
extent  that  such  insurance  and  carrying  or  transportation 
charges  are  payable  in  the  United  States  by  such  exporter 
to  domestic  insurers  and  carriers.  The  rate  of  interest 
charged  on  any  such  advance  shall  not  be  less  than  1  per 
centum  per  annum  in  excess  of  the  rate  of  discount  for 
ninety-day  commercial  paper  prevailing  at  the  time  of  such 
advance  at  the  Federal  Reserve  bank  of  the  district  in 
which  the  borrower  is  located;  and 

(2)  To  any  bank,  banker,  or  trust  company  in  the  United 
States  which  after  this  section  takes  effect  makes  an 
advance  to  any  such  person,  firm,  corporation,  or  associa- 
tion for  the  purpose  of  assisting  in  the  exportation  of  such 
products.  Any  such  advance  shall  not  exceed  the  amount 
remaining  unpaid  of  the  advances  made  by  such  bank, 
banker,  or  trust  company  to  such  person,  firm,  corporation, 
or  association  for  such  purpose. 

(b)  The  aggregate  of  the  advances  made  by  the  corpora- 
tion under  this  section  remaining  unpaid  shall  never  at  any 
time  exceed  the  sum  of  $1,000,000,000. 

(c)  Notwithstanding  the  limitation  of  Section  1,  the 
advances  provided  for  by  this  section  may  be  made  until  the 
expiration  of  one  year  after  the  termination  of  the  war 
between  the  United  States  and  the  German  government  as 
fixed  by  proclamation  of  the  President.  Any  such  advance 
made  by  the  corporation  .shall  be  made  upon  the  promissory 
note  or  notes  of  the  borrower,  with  full  and  adequate 
security  in  each  in.stance  by  indorsement,  guaranty,  or  other- 
wise. The  corporation  shall  retain  power  to  require  addi 
tional  necurity  at  any  time.  The  corporation  in  its  discretion 
may  upon  like  security  extend  the  time  of  payment  of  any 
such  advice  through  renewals,  the  substitution  of  new 
obligations,  or  otherwise,  but  the  time  for  the  payment  of 
any  such  advance  shall  not  be  extended  bevond  five  years 
from  the  date  on  which  it  was  originally  maile. 
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Movements  of  Ores  and  Metals 

Imports  and  exports  of  the  more  important  metals  and 
ores  as  reported  by  the  Bureau  of  Foreiyn  and  Domestic 
Commerce  for  April,  1921,  and  the  figures  for  April  of  1920 
as  finally  revised,  are  as  follows: 
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Company  Reports 


Granby  Consolidated  Shows  Deficit 

A  report  of  operations  of  the  Granby  Consolidated  Mining, 
Smelting  &  Power  Co.,  Ltd.,  for  1920  states  that  25,744,327 
lb.  of  copper,  1,054  oz.  of  silver,  and  9,481  oz.  of  gold 
were  produced.  Copper  totaling  19,464,796  lb.  was  sold  at 
an  average  price  of  17.85c.  per  lb.  Cost  of  production  was 
15.94c.  per  lb.  f.o.b.  smelter.  Comparative  income  account 
follows : 

1920  1919 


Mother  Lode  Coalition  Mines  Co. 

A  report  of  operations  of  the  Mother  Lode  Coalition 
Mines  Co.  for  1920  states  that  8,737.26  tons  of  copper  and 
134,943  oz.  of  silver  were  produced,  at  a  cost  of  8.66c.  per 
lb.  delivered,  for  the  copper,  after  charging  depreciation, 
taxes,  and  crediting  silver,  but  excluding  depletion.  In- 
come account  follows: 

Operating  revenue  (Ala  ka) 

Coppersold— 13.803,911  lb. @.  16  932c  $2,337,226  53 

Silver  sold— 133,775.35  02.  (a)  I   0079e  134.831.24 


Net  operating  profit . .  . . 

Interest,  etc 

Geaeral  expenses  and  taxes . 


Deficit. . 
Dividends . 
Surplus .  . . . 

(a)  Loss. 


$360,309  (al  $98,955 
507.775  120,884 
539,546      764,570 


$984,409 
1.312.537 

1.124,409 


Tonopah  Extension  Dividends,  $258,542 

A  report  of  operations  of  the  Tonopah  Extension  Mining 
Co.  for  the  fiscal  year  ending  March  31,  1921,  states  that 
1,150,963  oz.  of  silver  and  11,324.4  oz.  of  gold  were  produced 
in  the  period  covered  by  the  report.  Income  account  fol- 
lows: 

Mining $573,411    8!    Salesof  silver  and  gold.     $1,263,520.72 

Milling 365.544.73    Less      treatment      and 

Depreciation  of  plant . .  52,673.76       transportation  charges  24,056.11 

■  •     ■       •  .s  34.354   54  

$1,259,464.61 

4,143   20 

$1,255,321.41 
229,336.57 
32,279.22 

$261,615.79 

Surplus  March  31,  1920,  was  $1,693,726.88.  Adding  net 
income,  $261,615.79,  gives  a  total  of  $1,955,342.67.  Deduct- 
ing depletion,  $197,633.28,  and  dividends  totaling  $258,- 
542.48,  leaves  a  surplus  March  31,  1921,  of  $1,499,166.91. 
Capitalization,  2,000,000  shares  of  $1  par;  1,292,800  shares 
outstanding. 


.\dministrative  expenses  34.354 .  54 

Balance  carried  down. . .  229,336.57 

Less  bullion  in  process- 

$1,255,321.41       decrease 


I  investments. 


Net  inome  for  year. 


Silver  King  Coalition  Surplus  Increased 

A  report  of  operations  of  the  Silver  King  Coalition  Mines 
Co.  for  1920  states  that  10,604,650  lb.  of  lead,  629,929  oz. 
of  silver,  1,385.5  oz.  of  gold,  and  230,619  lb.  of  copper  were 
produced  in  the  year.     Profit  and  loss  account  follows: 

Earnings 

Ore  sales $1,006,687  27 

Lessees'  royalties 36.723  92 

Interest  on  bonds 3,820  37 

Miscellaneous  income 8,809  99 

Total  income : $1,056,041.55 

Expenses 

Development $78,345  45 

Ore  extraction 208,774  23 

Drainage 6,956.03 

Haulage  and  hoisting 1 1 4, 1 77  .  82 

Milling 59,125.34 

Marketing  expense 26,929  85 

General  surface  expense 2 1 ,  566 .  58 

General  mine  expense 41,882  70 

Mine  concentrators , 6.488.90 

Miscellaneous  .supplies 227  59 

Taxes 26.698.04 

Insurance 3,771    64 

Total  operating  cost  at  mine $594,944   1 7 

Salaries,  office  administration  and  general  expense 

at  Salt  Lake  City 18,019.87 

Legal  expense,  personal  injuries,  donations,  etc. .  , ,  31,988.  1 1  644,952   I  5 

Net  profit  before  deprecintion $411,089  40 

Less  depreciation 52,72979 

Net  profit  to  surplus $358,359.61 

Surplus  Jan.  1,  1920,  was  $164,106.45;  less  1917  income 
tax  of  $10,700.32  and  plus  profit  for  1920  of  $358,369.61  gave 
surplus  Dec.  31,  1920,  of  $511,765.74.  No  dividends  were 
paid. 


<  Iperatiug  cost 

Mining  and  milling 

Treatment,  refining  and  freight. 
Selling  and  delivery  charges. . . . 
General  expense 


$424,397  93 

659,521    15 

123,820  94 

12.863.85 


ellaneous  income  at  i 
netalssold.. 


Interest. 


Total  income  for  year 

Ocduct 

Interest   on   first   mortgage   6  per   cent 
year  gold  bonds 


Bala 


^  to  undivided  profits 


L^ndivided  Profits 


Debit  balance  Dec.  31.  1919. 
pfor  year,  as  above. .  . 


$1,118,048  70 
1,210,864  20 


Debit  balance  of  undivided  profits 


Capitalization,  2,500,000  shares,  no  par  value,  valued  at 
$16,822,274.21 ;  first  mortgage  6  per  cent,  ten-year  sinking 
fund  gold  bonds,  $1,000,000. 


North  Star  Mines'  Deficit  Increases 

A  report  of  the  operations  of  the  North  Star  Mines  Co. 
for  1920  indicates  that  a  deficit  of  $51,415.19  was  incurred 
by  the  year's  operations. 

RECEIPTS 

Balance  at  end  of  1919 $973,069  61 

Production 

North  Star  mine,  California $718,286.33 

Champion  mines  (tons  crushed,  17.626)...  102,843.17 

Total  production 

Champion  mines  account 

Interest  and  dividends  received 


821.129  50 
10,534.25 
39,786.85 


Operating  expenses 

North  Star  mine. 

Development  expe: 


DISBURSEMENTS 


North  Star  mine  (7,285  ft.). 


Total  operating  and  developmc 
Champion  mines 

Operating  expenses 

Development  expenses 


Less  old  material  salvaged. . . . 
Improvement 

North  Star 

Property  purchase 

Investment  accounts,  profit  and  lo 

Dividend  (No.  57).  3  per  cent 

Balance,  Dec.  31,  1920 

C^ash 

Investment  account 

Bills  receivable 

Materials  and  supplies 


$254,615.58 
589,657.54 
55,000.00 
i»8,980  00 


Total. 


$510,319  79 
135,180.28 


13,223.70 

1,363.08 

11,685.00 

75,000.00 


$1,844,520  21 


Surplus  account  deficit  on  Dec.  31,  1919,  was  $321,751.55; 
on  Dec.  31,  1920,  $373,166.74,  derived  as  follows:  Produc- 
tion for  the  year,  $821,129.50,  plus  interest  and  dividends 
($36,786.85),  amounted  to  $860,916.35;  deducting  operating 
and  development  expenses  ($744,995.31),  investment  account 
loss  ($11,685),  depletion  ($122,800).  and  depreciation  ($32- 
851.23),  gave  a  net  loss  of  $51,415.19  carried  to  surplus. 
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Mining  Stocks 

Week  Ended  June  4,  1921 


Stock                              Exch.  High 
COPPER 

Adventure Boston  .... 

Ahmeck Boston  52^ 

Alaska-Br.  Col N.  Y.  Curb  A 

AUouez Boston  21 

Anaconda New  York  4 1 

Arcadian  Consol Bcston  21 

Ariz.  Com'l Boston  9} 

Big  Ledge K.  Y.  Curb  A 

Bingham  Mine.<= Boston  10 

Calumet  &  .\rizor:i.  Boston  .... 

Calumet  \- Hecla...  Boston  252 

Canada  Copper.  ...  X.  Y.  Curb  .... 

Centennial Boston  71 

Cerro  de  Pasco New  York  28i 

Chile  Copper New  York  ll» 

Chino Xew  Y'ork  25 

Columbus  Rexall...  Salt  Lake  

Con.  Arizona X.  Y.  Curb  .... 

Con.  Copper  M  X.  Y'.  Curb  .  . 

Copper  Range Boston  35 

Crjstal  Copper  ir.ewi  Boston  Curb  'SI 

Davi5-Daly Boston  6^ 

East  Butte Boston  9J 

First  National Boston  Curb  *7 1 

FVaoklin Boston  2i 

Gadsden  Copper ....  N.  Y.  Curb  ... 

Granby  Consol New  Y'ork  22 

Greene-Cananea Xew  York  23  i 

Hancock Boston  31 

Howe  Sound N.  Y.  Curb  2; 

Inspiration  Consol...  Xew  York  35 

Iron  Cap Boston  Curb  ... 

ble  Royale Boston  2 1 

Kennecott Xew  York  20 ', 

Keweenaw Boston  .... 

Lake  Copper Boston  3i 

La  Salle Boston  2 

Magma  Chief N.  Y.  Curb 

Magnia  Copper N.  Y.  Curb  20! 

Maie.-tic Boston  Curb  *8 

>Iason  Vall«*\-     Boston  1  i 

Alass  Consolirjated . .  Boston  2i 

Ma>-flower-01d  Col..  Boston  41 

Miami  Copper Xew  York  23 

Michigan Bo^-ton  2 

Mohawk Boston  52i 

Mother  Lode  c new)..  N.  V.  Curb  51 

Nevada  Conaol New  York  111 

New  Baltic Boston  Curb  . 

New  Cornelia Boston  151 

Nixon  Nevada N.  Y.  Curb  ... 

North  Butte Boston  lOJ 

North  Lake Bowton  .... 

Ohio  Copper N.  Y.  Curb 

OM  Dominion Boston  221 

Oweola Boston  30 

Phelpe  Dodge Open  Mar.  tl60 

Quincy Boston  391 

Kay  Coni>oli<lut<  d  New  York  141 

Ray  Hcrctilff?-  Boston  Curb 

.St.  Marj-'»  Min   l,d.  Boston  38 

Heneca  Coi>p«'r     .    ,  .  Boston  .... 

.Sl-annon Boston  0  90 

Shattuck  Arizona...  New  York  6| 

.South  Lake Bo-Ion  

Huperior  CoppiT Boston  44 

Hupcrior  &  Boston. .  Boston  M 

Tenn.  C.  ft  C.  cf»     .  New  York  9 

Toulumne Boston  '65 

lnit«J  Verde  Ei  . .  Boston  Curb  251 

rinh  Con-ol Bo«t«n  4 

I  Inh  ff^iper  New  York  55| 

I  'ih  Mrtnl  A-  T  F)rr.lon  1) 

•.     ■  llwton  I  i», 

I'.i^ton 

ll.-loh  1 1 


Inl<Trnnl.  Nlrkol Smr  York 

Inlrrnal.  Nt^-kcl.  pf..     New  York 
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Stock  Exch.  High       Low 
GOLD 

Alaska  Gold Xew  York  I            \ 

Alaska  Juneau Xew  Y"ork  \\          I  i 

Carson  Hill X.  Y.  Curb  I4S         M; 

Cresson  Consol.  G..  .  X.  Y.  Curb  IH        Mi 

Dome  Extension.  ..  .  Toronto 

Dome  Mines New  York  I8i        18 

Golden  Cycle Colo.  Springs  } 

(ioldfield  Consol X.  Y.  Curb  »7         '6 

Hollinger  Consol Toronto  7  27     7   15 

Homestake  Mining. .  Xew  York  57          57 

Kirkland  Lake Toronto  *48j     *47J 

Lake  Shore Toronto  I   20     1   20 

Mclntyre-Porcupine.  Toronto  197      1   94 

Porcupine  Crown...  .  Toronto  *23       *2I 

Portland Colo.  Springs  J 

Reorgan.  Booth X.  Y.  Curb  *4         *3 

Silver  Pick    N.  Y.  Curb  •5         *4 

Teck  Hughes Toronto  *I4;      *I4S 

Tom  Reed Los  .Angeles  J 

United  Eastern X.  Y.  Curb  2  A       2,', 

Vindicator  Consol. .  .  Colo.  Springs  J. 

West  Dome  Consol..  Toronto  '8         *% 

White  Caps  Mining..  X.  Y.  Curb  

Yukon  Gold X.  Y.  Curb  IS          I 

SILVER 

Arizona  Silver Boston  Curb  '*28       *24 

Batopilas  Mining.. .  .  Xew  York  

Beaver  Consol Toronto  •32i      *32 

Coniagas Toronto  .      . 

Crown  Reserve Toronto  *12        -11 

Kerr  Lake Boston  3i          3 

La  Rose Toronto  ... 

McKinley-Dar.-Sav .  Toronto  *I8       '18 

Mining  Corp.  Can.. .  Toronto  

Xipissing X.  Y.  Curb  41         4i 

( )ntario  Silver Xew  York  

( )phir  Silver N.  Y.  Curb  

Peterson  Lake Toronto  *5i        '5J 

Temiskaming Toronto 

Trethewey Toronto  *  1 7      M  7 

GOLD  AND  SILVER 

Atlanta N.  Y.  Curb  *l!       'H 

Barnes-King Butte  X 

Boston*  Montana..  N.  Y.  Curb  *70       '58 

Cashboy N.  Y.  Curb  *b        •4 

El  Salvador N.  Y.  Curb  

Jim  Butler N.  Y.  Curb  'lO         '8 

Jumbo  Extension N.  Y.  Curb  '7         *4! 

Louisiana  Con N.  Y.  Curb  

MacXamara  M.&  M.  N.  Y.  Cu'b  »16       *I5 

X.  Y.  Hond.  Rosar..  Open  .Mar.  tlOl        19 

Tonopah-Bclmont. . .  N.  Y.  Curb  I  i          I  A 

Tonopah-Dividp N.  Y.  Curb  IS           I  ,'. 

Tonopah-Exten.sion..  X.  Y.  Curb  P.           1  ,', 

Tonopah  .Mining. ...  N.  Y.  Curb  I ;          IS 

West  lOnd  Consol....  N.  V.  Curb  1            li 
SILVER-LEAD 

Caledonia N.  Y.  Curb  '10          >81 

Cardiff  .M.  &  M Salt  Lake  t 

Chief  Consol Boston  Curb  21          2! 

Consol.  .M.  &  S .Montreal  161         16 

Daly  Mining Salt  Luki-  J 

Daly-West Boston  

Eagle*  Blue  Bell.. .  Boston  Curb  

Klectric  Point Spokann  '71        •7 

federal  M.  &  S New  York  

|-(<leral  .M.  &  S.,  pfd  New  York  25         241 

Elorehce  Silver .Spokane  

Grand  Central Salt  Lake  t 

lleclu  Mining NY    Curl.  4            Jj 

Iron  BloMom N,  Y,  Curb  

Judge  M.  &.S Salt  Lnko  J 

Marsh  Minos NY    Curb  •7)        •(• 

Prince  Consol NY.  Curb  'J?!      *28 

Uumblcr-Cnriboo.. .  .  Spokane  '5         M 

Rex  Consol N.  Y   Curb  'lO         •') 

South  H.-cla Halt  Lake  t    .. 

Standard  Silver-I.d..  N.  V.  C:urli  ,',          ■ 

Tamunirk-Cuslcr.,..  Spokane  I   95     1    85 

■rintic  Standard Salt  Lake  \    .. 

rinhApex Ho.lnn  21         21 

Wilbcrl  Mining     ...  N,  V.  Curb  '   Jl         ) 
OUICK.SILVI  U 

New  Idrin HoHl.m  t*JO     I 

VANADII  M 
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Portable  Column  Hoists 

Small      Type     of     Compressed-Air     or 

Steam-Driven  Hoisting  Machines 

Form  Necessary  Part  of 

Mine   Equipment 

The  demand  for  a  small  and  power- 
ful hoist  which  would  be  suitable  for 
mine  use  has  resulted  in  the  develop- 
ment of  several  types  and  sizes  of 
portable  machines  that  are  operated  by 
compressed  air  or  steam  and  can  be 
easily  set  up  on  the  ordinary  drill  col- 
umn. Owing  to  the  conditions  imposed 
on  these  machines  while  in  service  it 
has  been  necessary  to  combine  durabil- 
ity with  portability  and  also  to  pro- 
vide a  simple  means  of  operation  so 
that  the  work  to  be  done  could  be 
performed  by  unskilled  labor  if  neces- 
sary. 

In  the  mine  the  uses  of  such  types 
of  hoists  are  many:  The  hoisting  of 
ore,  rock,  timber,  tools  and  machines 
in  raises,  winzes  and  shafts;  the  haul- 
ing of  tram  cars  and  the  bailing  of 
water.  In  mills  there  is  considerable 
use  for  the  portable  hoists,  and  in  such 
work  as  the  moving  of  stamps  and 
other  machinery  they  will  be  found  in- 
valuable. They  have  been  used  to  a 
considerable  e.xtent  about  quarries  for 
haulage  and  other  purposes. 

In  this  review  a  number  of  types  are 
described  in  a  general  way  and  a  com- 
parative table  showing  the  essential 
specifications  of  each  is  given.  The 
machines  are  as  follows:  The  "Little 
Tugger,"  manufactured  by  Ingersoll- 
Rand  Co..  New  York;  "Turbinair," 
Sullivan  Machinery  Co.,  Chicago; 
"Waughoist,"  Denver  Rock  Drill  Manu- 
facturing Co.,  Denver;  "Little  Giant 
Universal,"  Chicago  Pneumatic  Tool 
Co.,  New  York;  "Leadville,"  Hendrie  & 
Bolthoff,  Denver,  and  the  "Holman" 
Stretcher  Bar   hoist,  which   is   supplied 


by  the  Mine  it  Smelter  Supply  Co., 
Denver. 

The  "Little  Tugger"  engine  is  of  the 
square  piston  type  and  gives  four  im- 
pulses per  revolution.  There  are  no 
dead  centers  and  the  machine  will  start 
in  any  position.  The  engine,  which  is 
reversible,  is  controlled  by  a  small 
lever,  '  which,  when  thrown  forward, 
causes  the  hoist  to  wind  over,  and  a 
reverse  movement  secures  action  in 
the  opposite  direction.  This  arrange- 
r.  ent  can  also  be  used  for  braking  pur- 
poses and  is  as  safe  as  the  brake  it- 
self. When  the  operator  I'eleases  the 
throttle  it  returns 
automatically  to 
the  central  posi- 
tion, shutting  off 
the  air  and  stop- 
ping the  hoist. 
The  engine  oper- 
ates the  drum 
through  the  me- 
dium of  a  clutch 
and  gears,  lever 
controlled.  The 
drum  is  entirely 
free  when  the 
gears  are  re- 
leased. This  fea- 
ture is  especially 
valuable  where  a 
hoist  is  to  be  used 
in  locations  where 
assistance  is  not 
at  hand,  as  one 
man  can  carry  the 

rope  any  distance  without  the  necessity 
of  having  another  man  at  the  hoist  to 
pay  out  the  rope  under  power.  The 
gears  are  inclosed  in  a  dust-proof  case 
and  run  in  oil,  which  also  lubricates 
the  various  bearings.  Lubrication  is 
provided  by  means  of  an  automatic 
heart-beat  lubricator,  which  operates  by 
the  pulsation  of  air  at  alternate  move- 
ments of  the  piston. 

The  "Turbinair"  hoist  consists  of  a 
cylindrical  drum  mounted  on  a  steel 
frame  and  completely  inclosing  the 
operating  mechanism.  This  comprises 
a  Sullivan  "Turbinair"  motor  and  re- 
(l-.ittion  gearing  which  drives  the  drum 


sliell.  The  motor  consist  of  two  cylin- 
(hical  rotors,  whicli  are  provided  with 
right  and  left  helical  flutes  or  vanes 
converging  to  spur  teeth  in  the  center. 
Ihe  two  rotors  mesh  together  as  they 
revolve  under  the  influence  of  the  in- 
coming air,  and  this  action  secures 
higher  economy,  long  life,  and  sustained 
efliciency.  The  air  is  used  expan- 
sively. 

The  drum  is  provided  at  one  end  with 
a  hand  friction  clutch,  which  permits 
variable  control  in  hoisting.  At  the 
other  end  is  a  friction  brake  by  which 
ihe   hoist   is  controlled   while   lowering 


HAULING  CARS  WITH   "LITTI-E  TUGGERS" 

o:  pyini  out  th  ?  rope  from  the  drum. 

The  air  is  admitted  at  the  axis  of 
the  drum  through  a  hollow  shaft.  Ball 
bearings  are  employed  thi'oughout, 
oiled  by  grease  plugs,  and  the  engine 
and  gearing  are  lubricated  by  an  auto- 
matic oiler. 

The  principal  parts  of  the  "Waug- 
hoist" engine,  which  is  of  the  rotary- 
reciprocating  type,  are  the  motor  hous- 
ing, the  distributor,  the  cylinder  block, 
the  spider,  the  spider  shaft,  and  the 
pistons.  The  entire  engine  revolves 
within  the  motor  housing,  an  oil-  and 
air-tight  casting,  which  protects  the 
I  ngine   from    the   atmosphere   and   also 


•■TnRI'.IN'AIR"    HOI.'IT    USED    IN    SLUSHING 
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held  in  place  by  heavy  springs.  The 
motor  drives  the  hoist  through  a  chain 
of  gears.  The  air  is  controlled  by  a 
slide  valve  and  the  direction  of  the 
rotation  is  determined  by  the  direction 
in  which  the  valve  is  thrown  by  the 
operating  handle-  The  valve  is  self- 
closing  and  returns  to  the  neutral  posi- 
tion when  the  handle  is  released.  The 
load  is  lowered  on  the  engine  by  re- 
versing, and  the  speed  of  descent  or 
"paying  out"  is  controlled  by  the  oper- 
ator on  the  throttle.  The  throttle  is 
held  in  a  neutral  position  by  heavy 
centering  springs  that  prevent  acciden- 
tal opening,  and  when  the  throttle  is 
closed  the  "plugged"  motor  acts  as 
an  effectual  brake  and  a  load  can  be 
held  suspended  without  danger  of 
creeping. 

The  engine  used  in  the  Model  "B" 
"Leadville"  type  is  inclosed  and  is 
reversible  by  a  slight  movement  ot 
the  throttle.     In  effect  it  is  equivalent 


I.EAUVILLE    HOIST    LSKP    IX    SI.VKIM: 

serves  as  an  oil  reservoir.  The  dis- 
tributor, through  which  the  air  is  sup- 
plied to  the  cylinders,  serves  not  only 
as  a  distributor  of  power  but  as  a  sup- 
port for  the  cylinder  block  as  well. 
Fixed  to  the  spider  shaft  is  the  spider, 
a  drum-shaped  casting  which  revolves 
within  the  motor  housing  and  within 
which  the  cylinder  block  also  revolves. 
Around  the  inner  side  of  the  spider 
four  hardened  and  ground  steel  tracks 
are  mounted  on  which  the  piston  roll 
er.s  run.  The  spider  hub  is  mounted 
on  a  ball  bearing.  The  cable  drum  re- 
volves upon  the  spider  shaft  and  :> 
clutch  pinion  is  mounted  on  the  smal 
end  of  the  spider  shaft  so  that  tli' 
cable  drum  gearing  can  be  disconnectid 
from  the  engine  and  the  drum  per- 
mitted to  run  free  where  desired. 
Within  the  four  cylinders  are  four  pis- 
tons which,  as  the  cylinder  block  re- 
volves, work  in  the  cylinders  and  at 
the  .same  time  roll  the  piston  rollers 
along  the  track  plates  on  the  inner  side 
of  the  spider,  thus  practically  eliminat- 
ing Kliding   surface  friction. 

The  "Little  Giant  Universal"  hoist 
conHiHtH  of  two  double-acting  oscillat- 
ing cylinders  set  at  right  angles  in  a 
cloHcd  cane.  The  cylinders  are  automat- 
ically  adjustable   to   their   seats,   being 
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to  a  pair  of  double-cylinder,  double-act- 
ing   reciprocating    engines,    and    hence 
cannot    get    on    center.     It    is    of    the 
scjuare  piston  type,  containing  but  three     cylinder  and  tin 
movable    parts   -two    pistons    and    the     with  two  cylin 


A    "LITTl.K    i;lA.\-|-     HOISTING    TIMBER 

there  are  no  stuffing  boxes  or  glands. 
The  brake  consists  of  a  nowerful  double- 
acting  steel  b.<?nd,  lined  with  "Raybes- 
tos."  The  main  gear  is  bolted  to  the 
drum,  and  the  engine  shaft  is  supported 
by  a  long  bronze  sleeve,  oiled  automatic- 
ally from  the  engine.  The  drum  is 
mounted  on  the  exterior  of  this  sleeve. 
The  flywheel  carries  the  sliding  pinion 
for  releasing  the  drum  and  a  spring  ball 
catch  holds  it  in  either  position. 

In  general  appearance  and  construc- 
tion Model  5  is  similar  to  the  Model 
"B,"  although  the  former  is  of  greater 
capacity  and  the  increase  in  size  has 
permitted  some  change  in  details. 

The  Holman  Stretcher  Bar  hoist  dif- 
fers from  the  other  types  which  have 
been  described,  in  that  the  driving 
mechanism  is  uninclosed.  An  ordinary 
type  of  cylinder  is  employed,  and  this 
is  attached  to  a  frame,  which  also  sup- 
ports the  drum,  gearing,  and  other  com- 
plementary parts.  The  frame  may  be 
bolted  to  a  column  in  the  same  manner 
as  that  employed  in  other  types  of 
portable  hoists.  Three  designs  are  fur- 
nished. One  niiikes  use  of  a  single 
others  are  provided 
one  on   either  side 


crank   pin.     The  covers  are  fitted   with     of  the  drum   iind 
ground   joints,   no   gasket   is   used,    and     center  of  the  ili  ill 
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Support  the  Mines  Department  Bill 

THE  BILL  for  a  Department  of  Mines  which  has 
been  introduced  in  the  Senate  by  Senator  Nichol- 
son, of  Colorado,  provides  that  the  proposed  depart- 
ment shall  cover  all  the  mining  and  quarrying  indus- 
tries, including  oil  and  gas,  and  that  it  shall  cover 
the  exploring,  survej'ing,  mining,  treatment,  and  mar- 
keting of  the  metals  or  minerals.  When,  however, 
these  products  of  the  mines  pass  from  the  raw  into 
the  manufactured  state  they  will  pass  out  of  the  field 
of  the  Department  of  Mines  and  enter  that  of  the  De- 
partment of  Commerce.  Four  bureaus  and  three  divi- 
sions, each  responsible  directly  to  the  Secretary,  are 
provided:  a  Bureau  of  Mineral  Technology,  a  Bureau 
of  Mining  and  Applied  Geology,  a  Bureau  of  Mineral 
Markets,  and  a  Bureau  of  the  Public  Mineral  Domain; 
a  Division  of  Mineral  Statistics,  a  Division  of  Publi- 
cations, and  a  Division  of  Accounting  and  Disbursing. 

The  first  two  bureaus  represent  the  present  Bureau 
of  Mines  and  the  Geological  Survey  respectively,  only 
with  somewhat  changed  names,  more  appropriate  to 
the  field  which  they  actually  cover,  and  the  real  object 
of  their  organization.  The  Bureau  of  Mineral  Mar- 
kets covers  the  marketing  of  the  products  of  the  mines, 
and  corresponds  with  the  Bureau  of  Markets  of  the 
Agricultural  Department,  a  department  quite  analogous 
to  the  proposed  Mines  Department.  The  Bureau  of 
the  Public  Mineral  Domain  is  essentially  the  present 
Land  Office  of  the  Interior  Department,  practically  all 
of  whose  activities  are  concerned  either  directly  or  in- 
directly with  the  mineral  lands  of  the  public  domain. 

The  three  divisions  are  designed  to  perform  the  gen- 
eral functions  which  will  serve  all  the  bureaus  jointly. 
All  will  need  statistics,  publications,  and  accounting, 
and  a  considerable  administrative  saving  will  be  ob- 
tained by  joining  the  work  of  all  the  bureaus  in  each 
of  these  particulars  under  one  head. 

The  organization  proposed  leaves  intact  the  organ- 
ization and  personnel  of  the  Bureau  of  Mines  and  the 
Geological  Survey  as  they  exist;  it  creates  an  indus- 
trial or  economic  bureau  to  fill  the  gap  which  has  been 
so  acutely  felt  in  the  Government ;  it  removes  the  long- 
standing difference  between  the  Geological  Survey  and 
the  Bureau  of  Mines  as  to  who  shall  handle  mineral 
statistics  (which  was  recently  in  danger  of  being  ter- 
minated by  this  activity  being  taken  over  by  the  Com- 
merce Department),  through  the  creation  of  an  inde- 
pendent division  of  mineral  statistics,  to  serve  not  only 
these  two  bureaus  but  the  proposed  Bureau  of  Mineral 
Markets  as  well. 

The  new  department  would  entail  little  or  no  new 
expense  on  the  Government.  The  only  new  feature 
would  be  the  sorely  needed  Bureau  of  Markets,  and 
part  of  this  expense  would  be  saved  by  the  economies 
of  merging  the  Statistics  and  Publications  under  one 
head. 


A  Department  of  JMines  would  give  a  home  in  the 
Government  to  an  industry  which  provides  by  far  the 
greater  part  of  all  the  freight  on  our  railroads,  and 
which  is  one  of  the  two  great  basic  extractive  indus- 
tries of  the  greatest  mining  country  of  the  world  (the 
other,  of  course,  being  agriculture).  Strange,  indeed, 
with  the  overwhelming  importance  of  this  industry  to 
the  country,  that  no  adequate  recognition  of  it  has 
ever  been  made  in  Washington.  Producers  of  coal,  of 
iron,  of  petroleum,  copper,  lead,  silver,  gold,  and  the 
dozens  of  other  mineral  industries,  will  have  a  com- 
plete organization  devoted  to  their  interests,  and  rep- 
resenting in  a  rounded  way  their  business  from  pros- 
pecting to  cashing  in. 

We  think  the  mining  industries — all  of  them — will 
not  fail  to  get  behind  this  most  important  measure,  for 
such  a  department  is  more  worthy  and  advisable  than 
some  already  in  existence.  It  is  not  a  sectional  meas- 
ure: no  state  of  the  Union  but  is  represented.  It  is 
by  no  means  only  a  western  measure.  Coal  and  iron 
are  eastern  and  southern  industries  chiefly;  petroleum 
is  a  middle  and  southwestern  industry  largely,  although 
not  thus  confined.  Many  of  our  central  and  even  east- 
ern seaboard  states  maintain  state  geological  surveys 
which  are  in  large  part  mining  bureaus,  devoted  to 
fostering  of  the  minei-al  industries  of  the  state.  We 
hope  that  all  mining  interests  will  get  together  and 
boost  hard,  for  what,  is  proposed  is  for  the  benefit  of 
everv  citizen  of  the  United  States. 


The  Proposed  New  Mining  Law 

THE  BILL  to  revise  the  mining  laws  of  the  United 
States,  which  has  been  transmitted  by  the  commit- 
tee of  the  U.  S.  Bureau  of  Mines  of  which  Mr.  W.  R. 
Ingalls  is  chairman,  is  a  notable  piece  of  work,  and 
one  that  is  beforehand  assured  the  respectful  consid- 
eration of  both  houses  of  Congress.  It  is  the  culmina- 
tion of  much  work  done  by  the  Mining  and  Metallurgi- 
cal Society  of  America,  in  co-operation  with  the  Ameri- 
can Institute  of  Mining  and  Metallurgical  Engineers, 
the  American  Mining  Congress,  and  numerous  other 
mining  societies  and  organizations,  which,  having  car- 
ried the  work  as  far  as  it  was  able,  requested  the 
Bureau  of  Mines  to  appoint  the  present  committee,  which 
now  consists,  besides  the  chairman,  of  Messrs.  Walter 
Douglas,  J.  Parke  Channing,  J.  R.  Finlay,  John  Hays 
Hammond,  H.  V.  Winchell,  and  L.  D.  Ricketts.  A  great 
deal  of  work  on  the  bill  has  been  performed  by  Messrs. 
James  R.  Jones  and  Paul  S.  Black,  law  examiners  for 
the  LT.  S.  Bureau  of  Mines,  who  have  successively  acted 
as  secretary  for  the  committee. 

The  bill  provides  for  the  repeal  of  the  "apex  law," 
as  applied  to  mining  claims  erected  in  the  future;  and 
discards  the  principle  of  actual  discovery  of  a  mineral 
deposit   as   a   prerequisite  to   the  location   of   a   claim, 
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while  providing  that  discovery  must  be  made  before  a 
claim  is  patented.  The  present  requirements  of  as- 
sessment work  for  the  holding  of  claims  are  modified. 

A  new  feature  is  a  provision  whereby  mine  operators 
may  purchase  from  the  Government,  at  a  fixed  price  per 
acre,  the  surface  rights  of  ground  for  the  storage  of 
tailings,  in  order  that  such  tailings  may  be  preserved 
and  worked  at  some  future  date  when  the  present  rich 
ores  shall  have  been  exhausted,  and  may  not  be  allowed 
to  be  carried  off  by  streams. 

The  new  provisions  cover  all  classes  of  metal  deposits, 
but  not  coal  or  petroleum,  or  the  mineral  deposits  which 
come  under  the  leasing  acts. 

No  rights  to  any  mineral  deposits  acquired  under  the 
existing  laws  are  disturbed. 

We  hope  that  this  bill  will  secure  prompt  passage, 
and  the  mining  industry  should  back  it  up  heartily. 
It  has  no  drawback.  It  is  true  that  the  iniquitous  law 
of  the  extralateral  rights  has  already  done  enormous 
damage,  and  that  it  cannot  be  repealed  for  existing 
claims;  but  there  will  be  many  new  locations  yet  made 
which  will  be  free  of  this  incubus  under  the  proposed 
law.  And  when  the  new  law  shall  have  been  passed,  it 
may  become  more  common  than  now  to  have  the  owners 
of  mining  claims  get  together  to  boycott  the  apex  law 
by  vertical  boundary  agreements,  a  proceeding  which 
we  heartily  recommend  in  all  cases. 

The  enactment  of  the  new  provision  regarding  dis- 
covery, making  an  actual  discovery  of  ore  not  neces- 
sary for  the  location  and  holding  as  unpatented  ground 
of  mining  claims,  is  alone  worth  all  the  work  which 
has  been  put  into  the  bill.  The  old  provision  was  one 
which  encouraged  mental  dishonesty  and  disrespect  for 
the  law.  Mineral  land  could  only  be  located  under  the 
law  by  swearing  to  an  actual  discovery  of  ore,  and 
there  was  no  alternative  in  the  numerous  cases  where 
land  had  to  be  located  in  order  to  explore  it,  but  to 
comply  with  the  law  and  perjure  one's  immortal  soul. 
Out  of  this,  of  course,  also  arose  a  mess  of  law  points 
and  decisions.  The  new,  common-sense  provision  will 
enable  the  prospector  and  miner  to  be  at  one  and  the 
same  time  law-abiding  and  truthful.    And  all  that  helps. 


.Successful  EnKineers  Need  Not  Apply 

THK  CRITICAL  ENGINEER,  or  rather,  let  us  say, 
the  engineer  who  is  strictly  ethical  and  carries  his 
professional  ideas  to  the  point  where  he  believes  it  is 
wrong  to  deviate  one  iota  from  the  practice  of  his 
branch  of  engineering — the  it-simply-isn't  done  attitude 
— will  no  doubt  take  exception  to  X's  case  as  presented 
by  Mr.  FCdward  Thomp.son  in  our  "What  Others  Think" 
of  thi.H  i.Msuc.  Tic  will  say,  perhaps,  that  the  man  was 
"out  of  hi.M  line,"  that  he  should  have  stuck  to  mining, 
or  that  there  i.s  always  an  opening  fr)r  a  good  mining 
engineer  in  .Hlrictly  mining  work.  But  this  class  of 
the  "ab.tolutely  ethical"  are,  we  believe,  in  the  minority, 
and  .tuch  an  argument  is  (|uite  unfair.  There  is  not, 
or  Hhould  not  be,  any  foundation  for  this  opinion ;  on 
the  contrary,  we  know  Hevera!  bona  fide  mining  engi- 
neerM  who  have  gone  info  work  nf)t  intimalfly  n.Msociated 
with  mining  and  have  been  .HurccHsfiil.  One  is  a  proH- 
ricTouH  lauiidrymaii.  another  an  agriculturist,  and  still 
another  a  clergyman — to  say  nothing  of  editors  (our- 
Helve.H  excepted),  advertining  men,  Halenmon,  and  other 
claHHificationn. 

The    engineering    mind    in,    primarily,    an    analytirnl 
one,   but   it.H   application,    if    it    is   to   be   siicceHsful    in 


the  generally  accepted  sense,  must  be  tempered  with 
judgment.  Sauce  for  the  goose  is  not  always  sauce  for 
the  gander,  so  that  just  what  should  constitute  the 
proper  mixture  of  these  two  adjuncts  remains  uncer- 
tain. We  have  heard  from  time  to  time  of  various 
recipes  for  a  successful  engineer,  but,  like  Mr.  Edison's 
questionnaire,  they  are  open  to  criticism  from  one 
source  or  another,  and  cannot  be  considered  a  panacea 
for  failure  in  one's  profession. 

Existence,  for  the  most  part,  is  comparative,  but  too 
frequently  our  basis  of  comparison  is  unfair.  We  over- 
look opportunity;  often  that  which  we  term  "luck" 
is  nothing  moi-e  than  the  application  of  good  judgment, 
but  we  fail  to  appreciate  it  as  such  because  we  view 
the  other  fellow  from  our  own  standpoint.  None  of 
this  proves  the  fault  is  with  engineering  or  engineering 
education;  it  is  rather  with  the  individual.  We  are 
told  to  do  so  and  so,  to  reason,  and  "to  figure  the 
logical  thing."  In  this  connection  we  can  recall  a 
paternal  argument  that  was  presented  when  we  had 
perpetrated  some  youthful  prank  simply  because  "Bill 
told  us  to."  "And  I  suppose  if  Bill  told  you  to  jump 
in  the  lake  you  would  do  that  too."  Then  it  was  a 
case  of  poor  judgment,  but  as  time  goes  on  we  are  sup- 
posed to  acquire  a  certain  amount  of  discretion.  So, 
although  the  "logical  thing"  may  be  figured,  the  applica- 
tion should  not  be  made  until  the  proper  proportion  of 
"good  judgment"  has  been  added. 

We  agree  with  Mr.  Thompson,  however,  that  the 
profession  can  do  a  great  deal  to  enlighten  prospective 
mining  students;  indeed,  to  many  of  those  who  are  now 
pursuing  courses  at  the  various  mining  schools.  How- 
ever, it  might  be  well  to  bar  the  highly  successful  from 
giving  an  expression  of  opinion.  Not  that  we  maintain 
they  have  always  had  it  easy — far  from  it;  but  their 
example  will  always  be  outstanding,  whereas  the  other 
fellow  may  offer  something  that  presents  an  entirely 
different  view. 


The  Elimination  of  Waste 

WK  ARE  PLEASED  with  the  press-bulletin  report 
of  the  American  Engineering  Council's  Committee 
on  Elimination  of  Waste  in  Industi-y.  It  places  over  50 
per  cent  of  the  responsibility  for  these  wastes  at  the  door 
of  management,  and  less  than  25  |hm-  cent  at  the  door  of 
labor.  This  is  a  great  relief  from  the  storming  of 
labor  organs  about  the  ruinous  rule  of  capital,  and  the 
groans  of  capital  about  the  depreciation  of  labor; 
and  it  puts  the  lack  of  efficiency  where  most  of  us 
know,  in  general,  that  it  belongs  -in  defective  organ- 
ization. 

It  is  not  so  ea.sy  to  .see  how  wo  shall  avoid  errors 
of  judgment  in  the  future,  just  as  in  the  past.  The 
program  outlined  by  the  committee  for  this  purpose 
involves  "a  national  industrial  iiiforninlion  service 
to  furnish  more  timely,  regulai-  and  complete  informa- 
tion covering  current  production  and  consumption  and 
stocks  of  commodity;  a  national  slulistical  service  cover- 
ing employment  retiuii'ements;  a  national  policy  regard- 
ing public  health  should  be  foslen-d  and  encouraged; 
the  material  program  for  iiuluslrial  rehiiliilitation 
should  !)e  encouraged  and  shiMiM  offer  opporl unities 
for  education  jind  placement  to  IIiomc  having  physical 
dcfcrlH  as  well  as  those  handicniipid  because  of  indus- 
trial accidents;  a  nation-wide  pini'iam  of  industrial 
staiidardi/.ntion  should  be  encouriii.rc(|  in  conjunction 
with  industrial  intervals;  the  Government  should  recog- 
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nize  the  necessity  for  a  revision  of  such  Federal  laws  as 
interfere  with  the  stabilization  of  industry;  a  body  ot 
principles  siiould  be  accepted  which  could  be  developed 
for  the  adiustment  and  settlement  of  labor  disputes. 

To  put  the  above  recommendations  more  pithily,  for 
our  own  survev,  they  seem  to  be,  as  we  interpret 
them  •  (  n  Monthly  statistics  of  production,  consump- 
tion and  stocks  of  each  commodity  (by  the  Depart- 
ment of  Commerce)  ;  (2)  a  Federal  employment  bureau 
(bv  the  Department  of  Commerce  or  that  of  Labor)  ; 
(3)  a  Department  of  Public  Health  (as  advocated  by 
President  Harding);  (4)  the  education  of  cripples 
and  finding  them  jobs;  (5)  industrial  standardiza- 
tion ^through  the  Bureau  of  Standards,  in  co-opera- 
tion with  the  industries)  ;  (6)  the  repeal  of  the  Sher- 
man Anti-Trust  Law;  (7)  agreement  between  capital 
and  labor. 

It  is  striking  that  nearly  the  whole  program  is  a 
Government  program,  along  the  lines  of  the  increase 
of  functions  of  the  Federal  Government  and  the  ten- 
dency toward  socialistic  organization,  in  the  best 
sense  of  the  word. 

By  and  large,  we  are  impressed  with  the  idea  that 
the  "elimination  of  waste  is  a  large  subject,  and  that 
the  solution  is  too  great  and  too  complex  for  any 
single  report.  We  are  inclined  to  think  that  mining 
engineers  should  start  from  the  bottom  in  this  prob- 
lem, and  work  up— start  with  their  o\vt\  industry-, 
which  is  certainly  most  wasteful  and  without 
adequate  organization  or  guidance.  Later  on,  per- 
haps, we  shall  be  able  to  show  the  world  by  example 
as  well  as  by  precept. 


Engineering  Foundation  Introduces 
The  Alchemist 

WE  DID  NOT  SUPPOSE  that  Engineering  Foun- 
dation would  contribute  our  next  installment  of 
"Bedtime  Stories  for  Mining  Engineers,"  but  we  have 
received  the  following  press  bulletin,  signed  by  Alfred 
D.  Flinn,  secretary: 


TRANSMUTATION  OF  ELEMENTS 
Dr.  Charles  Benson  Davis,  of  New  York  City,  claims  in 
a  paper  which  he  has  prepared  and  submitted  to  Engineer- 
ing Foundation  that  he  can  make  and  has  made  some  of 
the  chemical  elements,  such  as  gold,  silver,  platinum,  and 
copper,  bv  transmutation  of  a  common  element.  He  has 
sho-ssTi  samples  of  the  metals  he  claims  to  have  made  to 
members  of  the  Engineering  Foundation  in  New  York  City, 
and  has  requested  that  body  to  investigate  his  claims  and 
his  methods.  Dr.  Davis  is  a  reputable  chemist,  a  member 
of  the  Society  of  Chemical  Industry,  a  Fellow  of  the  Brit- 
ish Chemical"  Society,  and  an  honorary  member  of  the 
Societe  Academique  d'Histoire  Internationale.  He  is  the 
author  of  several  papers  which  have  been  published  m 
chemical  journals. 

A  glance  at  the  letterhead  assures  us  that  this  is  a 
serious  matter,  not  to  be  treated  lightly,  as  is  our  wont. 
It  recalls  to  us  the  fact  that  Engineering  Foundation 
represents  the  collective,  concentrated,  supersaturated 
wisdom  and  judgment  of  five  great  national  engineer- 
ing societies;  and  it  bears,  moreover,  the  specific 
names  of  fifteen  superselected  engineers,  among  whom 
are  familiar  to  our  own  profession  the  names  of  Edwin 
Ludlow,  Charles  F.  Rand,  Robert  M.  Ra>Tnond,  and 
Joseph  W.  Richards. 

It  goes,  therefore,  without  .raying  that  the  bulletin 
would  not  have  been  sent  to  the  press  unless  this  last 
word  in  engineering  tribunals  believed  that  there  was 


something  in  it.  Had  there  been  any  reasonable  doubt 
in  their  minds,  of  course,  they  would  not  have  rushed 
into  print  before  being  able  to  offer  the  absolute  proof. 
As  it  is,  the  only  apparent  reason  for  their  doing  so 
would  apparently  be  to  forestall  the  claims  of  other 
transmuters  who  might  come  forward  at  the  same 
time  with  the  same  discovery.  We  sympathize  with 
this:  there  is  a  man  in  Philadelphia,  we  have  been 
informed  repeatedly,  who  has  been  making  gold  out  of 
base  metals  on  the  dead  quiet  for  years.  Some  of  our 
friends  have  been  providing  him  with  funds. 

Let  us  fairly  face  the  issue,  then:  Engineering 
Foundation  knows,  better  than  we,  that  the  alchemist, 
the  would-be  converter  of  base  metals  into  gold,  has 
been  multitudinous  for  hundreds  of  years.  He  ante- 
dated the  chemist.  It  knows  that  a  thousand  claim- 
ants to  success  have  been  false  alarms.  It  is  a  sub- 
ject as  elusive,  hitherto,  of  successful  and  scientific 
demonstration  as  the  divining  rod  or  spirit  materializa- 
tion. Yet  we  cannot  deny  its  possibility.  If  a  long 
lanky  individual  stops  you  in  the  street  and  claims  to 
be  Napoleon  Bonaparte  you  have  no  right  to  deny  the 
possibility.  What  do  you  know  of  the  possibilities 
of  undiscovered  psychic  laws,  or  that  the  law  of  rein- 
carnation may  not  be  true?  And  if  reincarnation,  why 
not  transmigration;  and  if  transmigration,  why  not 
transmutation?  Of  course,  the  chances  are  immensely 
against  your  new  friend  being  Napoleon,  just  as  they 
are  against  Dr.  Davis  being  the  finally  genuine  alchem- 
ist :  but  you  or  we  cannot  deny  the  possibility. 

The  press  dispatch  states  that  Engineering  Foun- 
dation has  read  Dr.  Davis'  paper  and  has  seen  the 
metals  he  claims  to  have  made  by  the  process;  and 
it  adds  that  Dr.  Davis  is  a  reputable  chemist,  a  mem- 
ber and  fellow  of  chemical  societies,  and  an  hon- 
orary member  of  the  Societe  Academique  d'Histoire 
Internationale — which,  being  translated,  is  the  Academic 
Society  of  International  History.  Dr.  Davis  being  an 
honorary  member  of  this  would  indicate  that  Interna- 
tional History  is  his  chief  specialty.  Histoire  also 
means  a  story,  a  tale,  novel,  or  yarn. 

Now,    then,    either    Dr.    Davis'    claims    are   true    or 
they  are  not  true.     We  have  studied  logic  enough  to 
know  that.      Engineering   Foundation   does   not   think 
they  are  not  true;  otherwise  it  would  not  have  adver- 
tised  them   under  its   auspices;   therefore,    it   believes 
they  may  be  true.     Those  who  consider  Engineering 
Foundation  the  last  citadel   of  engineering  judgment, 
conservation,  and  progress  should  act  thereon :  sell  their 
mining   stocks   of   "gold,   silver,   platinum,   or  copper." 
We  face  the  end  of  the  mining  industry,  for  the  pro- 
duction  of  metals  from  "a  common   element"   will  be 
a    manufacturing   proposition   only,    to   be   carried    on 
wherever  most  convenient — certainly  not  in  the  pres- 
ent mining  districts.    We  shall  know  by  the  bear  move- 
ment in  mining  stocks  just  how  much  weight  is  given 
to  the  preliminary  hunch  of  Engineering  Foundation. 
If.  however,  the  unexpected  should  happen,  and  Dr. 
Davis  cannot  justify  the  good  impression  he  has  made, 
then   we   shall   have  to   classify   Engineering   Founda- 
tion with  the  other  suckers  who  buy  divining  rods  and 
gold  bricks.     Certainly  this  necessity  is  unlikely,  and 
we   shall  wire  the  American   Mining  Congress  to  ad- 
vise   Mr.    McFadden    to   divert   his    energies    to    some 
more  promising  channel  than  trying  to  protect  the  gold 
industrv,.  for   if   Engineering   Foundation's   suspicions 
are  right,  we  may  soon  build  bridges  of  gold,  and  be 
driven  to  using  shells  for  money. 
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What  Others  Think 


Fact  as  a  Basis  for  National  Policy 

Your  editorial  anent  the  French-English-American 
petroleum  treaty  in  the  May  21  issue  of  Engineering 
and  Mining  Journal  is  certainly  well  taken.  Since  I 
reached  the  age  of  reason  and  understanding,  I  have 
never  been  able  to  comprehend  why  the  scientific  man 
occupied  the  background  in  most  of  the  efforts  to  settle 
great  and  important  economic  questions.  There  is  cer- 
tainly need  of  a  change  on  the  part  of  governments 
of  the  world  in  the  disposition  of  matters  of  this  kind, 
and,  as  you  say,  "we  hail  the  dawn  of  a  new  era,  when 
fact  and  science  shall  be  the  basis  for  national  laws 
and  international  agreements,  instead  of  the  past 
ignorant  makeshifts  of  uninformed  politicians  and  so- 
called  diplomats,  and  tugs-of-war  between  interested 
but  stupid  parties." 

Every  theory  of  human  conduct  must  withstand  the 
fires  of  experience.  Otherwise  it  is  a  useless  theory. 
The  philosophies  of  nations  and  of  individuals  are 
constantly  reshaped  in  the  light  of  events.  At  some 
times  the  process  is  gradual ;  at  other  times  great  crises 
menace,  and  the  most  momentous  consequences  hang 
upon  the  decision. 

A  great  many  of  the  theories  of  the  past  will  be  dis- 
pensed with,  and  the  manner  of  conducting  national  and 
international  questions  will  be  relegated  to  the  scrap 
heap  of  political  oblivion.  Instead  of  the  political 
diplomat,  who  buys  with  hot  air  and  sells  for  gold, 
the  economic  issue  will  be  settled  by  the  geologist  or 
engineer,  who  will  deal  with  the  facts  of  nature  as 
they  are. 

Alexander  Pope  said  that  the  proper  study  of  man- 
kind was  man.  Likewise  the  proper  study  of  all  eco- 
nomic questions  will  be  the  source  of  these  questions, 
and  who  will  be  better  able  to  do  this  than  the  economic 
geologist  and  mining  engineer  armed  with  the  proper 
education  and  experience?  May  the  precedent  of  placing 
HerV>ert  Hoover  in  the  President's  Cabinet  be  extended 
in  all  directions,  to  the  benefit  of  mankind. 

Inverness,  Fla.  Strauss  L.  Lloyd. 


The  Engels  Copper  Mining  Co. 

The  problem  with  the  Engels  brothers  in  the  earlier 
day.H  wa«  to  produce  copper,  gold,  and  silver  at  a  low 
baHic  price  at  the  mines.  Iron  and  limestone  were  near 
and  on  the  properties.  Carbonate  and  oxide  ore.s  are 
only  economically  worked  in  a  smelter.  Our  higher 
grades  of  .sulphide  ores  are  smelting  ores,  and  lower 
grades  rerjuire  concentrating  before  treatment  in  the 
Hmelter. 

We  were  Htopped  from  using  our  smeller  because 
HO  many  did  not  understand  our  condilif)nH  and  also  be- 
cauHe  of  the  Htrong  prejudice  against  Hmelter  smoke 
that  was  cauned  from  "heap  roasting"  or  burning  o(T 
the  exccHH  sulphur  from  heavily  charged  sulphurated 
ores  in  the  open,  and  piled  in  heaps  on  the  grr)und, 
which  Ih  not  neccHnary  with  our  oreH.  Our  furnace  waH 
erected  in  1900,  and  not  in  101 4,  as  staled  in  the 
Kfifiinri-rinii  and  Mining  .hmmnl  of  May  28,  192L 

Snn    Francisco.  Hknry    Kngelh. 


What  Is  the  Matter  With  Mining 
Engineering? 

Recently  I  noticed  in  one  of  the  magazines  an  adver- 
tisement for  a  well  and  favorably  known  mining  school. 
This  read,  in  part,  as  follows:  "Mining  Engineering 
for  Your  Profession.  A  wide  and  profitable  field,  not 
overcrowded."  Quite  probably  I  should  have  taken  little 
notice  of  this  (not  that  I  spurn  the  reading  of  adver- 
tisements; on  the  contrary,  I  find  them  fully  as  inter- 
esting as  much  of  the  text)  had  it  not  been  for  the 
fact  that  I  had  received  that  morning  a  letter  from  a 
fellow  engineer  concerning  a  graduate  from  this  same 
school.  I  take  the  liberty  of  quoting:  "I  incidently 
ran  across  'X,'  whom  you  may  or  may  not  remember. 
He  is  here  working  for  the  city  engineering  department, 
at  street  cleaner's  wages,  and  is  studying  stenography 
to  improve  his  condition.  Now,  I  ask  you,  what  is  the 
matter  with  mining  engineering  when  graduates  of 
twelve-years'  standing  study  stenography  to  place  them- 
selves on  a  equivalent  earning  plane  with  the  six- 
months'  (or  shorter  period)  student  of  a  business  school? 

"And  yet  the  colleges  still  keep  grinding  out  tech- 
nical men.  It  seems  a  crime  to  educate  engineers;  it 
unfits  them  for  business  life,  and  that  is  the  only  life 
if  you  are  not  born  rich.  Engineering  teaches  you 
to  follow  an  idea  to  a  logical  conclusion.  Given  certain 
conditions,  the  engineer  can  reason  that  certain  things 
will  happen.  When  he  figures  on  what  men  will  do, 
he  applies  the  same  principle.  He  figures  the  logical 
thing — and  how  often  do  men  do  the  logical  thing? 
He  figures  if  he  is  industrious  and  faithful  he  will 
succeed — and  how  many  times  does  he?" 

During  a  period  such  as  we  are  now  experiencing 
it  is  quite  probable  that  the  field  is  overcrowded, 
which  is  not  in  accordance  with  the  statement  in  the 
advertisement  above  mentioned.  Rut  let  us  assume  a 
normal  condition  of  affairs — mines,  mills,  and  smelters 
operating  to  capacity — and  what  then?  Is  such  a  state- 
ment to  be  accepted  as  justifiable  under  those  cir- 
cumstances? 

Consider  the  fact  that  we  have  in  this  country  today 
six  hundred  universities  and  colleges — more  or  less 
— and  at  least  half  of  these  include  an  engineering 
course — mining,  civil,  electrical,  mechanical,  civil  or  a 
combination  of  them — in  their  curricula.  True  enough, 
an  increase  in  technical  schools  has  l)(H'n  brought  about 
by  a  demand;  but  has  that  demand  conic  from  industry, 
from  a  clamor  on  the  part  of  the  prospective  student, 
or  is  it  a  form  of  propaganda  to  increase  attendance 
at  various  schools?  It  is  futile  to  attempt  to  place 
responsibility  for  the  conditions  noted,  until  the  facts 
pertinent  to  the  whole  matter  arc  more  definitely 
established. 

Of  all  the  professions,  probably  the  most  romantic 
to  the  layman  is  that  of  the  engineer;  but  romance 
goes  out  of  the  window  oftentimes  when  the  facts  are 
shown  in  their  full  significance.  It  seems  to  me  that 
mining  and  other  engineers  can  perform  a  service  not 
only  to  themselves  but  to  those  wlm  cnntemplate  enter- 
ing the  profession  by  giving  puliluily  to  such  possi- 
bilities as  are  offered  by  their  inol'ession  and  also 
pointing  out  the  drawbacks.  Kducilion  comes  dear, 
and  though  it  is  all  very  well  to  s.iy  that  success  or 
failure  is  up  to  the  individual,  the  prospective  student 
Hhould  have  the  benefit  of  the  expiMJence  of  those  whO' 
have  been  "through  the  mill  "  Kdwako  Tiioimpson. 

New  York  City. 
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TYPICAL  COTTAGE  FOR  USE  OF  WHITES  IN  A  TROPICAL   COUNTIiY 


Looking  After  One's  Health  in  the  Tropics 

Practical  Suggestions  Concerning  Routine  Avoidance  of  Infection  and 
Pollution  Common  to  Warm  Climates  — Cleanliness,  Care  in  the  Preparation 
Of  Food,  Sufficient  Sleep,  and  Abstinence  From  the  Use  of  Alcoholic 
Beverages  Assure  Comparative  Immunity  From    Sickness    and  Disease 

By  Lloyd  Tilghman  Emory 

Wi'itten  for  Engineering  and  Mining  Jottrnul 


THE  general  principles  of  hygiene  are  the  same 
the  world  over,  and  may  be  applied  in  any  climate. 
They  aim  to  keep  the  body  sound,  free  from 
infection,  and  at  its  maximum  efficiency.  The  danger  to 
life  and  health  is  greater  in  nearly  all  tropical  countries 
than  in  those  that  are  temperate,  owing  to  a  number 
of  causes,  among  which  the  most  noteworthy  is  the 
almost  total  neglect  or  ignorance  of  sanitation  among 
tropical  peoples,  the  high,  even  temperature  and  moist 
atmosphere  in  which  disease-producing  organisms  flour- 
ish and  multiply,  the  great  abundance  of  insect  life, 
and  the  common  pollution  of  water  supplies. 

It  is  sometimes  said  that  the  safest  procedure  in 
matters  of  hygiene  in  strange  countries  is  to  conform  to 
the  habits  of  the  natives,  but  this  is  often  a  serious 
error,  and  has  undoubtedly  cost  many  visitors  to  the 
tropics  their  health.  Faulty  hygienic  habits  in  the 
natives  help  to  keep  alive  in  the  tropics  many  diseases 
that  have  disappeared  or  are  under  control  in  the 
temperate  climates. 

Sources  of  Infection 

Water — Sojourners  in  the  tropics  are  likely  to  suffer 
from  water-borne  diseases;  namely,  typhoid,  dysen- 
tery, cholera,  and  intestinal  parasites.  The  only  safe 
rule  for  general  application  to  drinking  water  in  the 
tropics  is  that  it  should  be  sterilized  by  boiling  or 
chemical  treatment;  but  the  first  treatment  alone  is 
not  sufficient.  The  water  must  be  kept  sterile  until 
consumed,  by  being  put  in  sterile  containers,  closed 
against  dust  and  other  contaminations.  Native  serv- 
ants .are  so  entirely   ignorant  of  the  very  meaning  of 


sanitary  precautions  that  they  are  continually  guilty 
of  such  actions  as  stoppering  bottles  of  distilled  water 
with  corks  they  have  held  in  their  mouths,  wiping  out 
a  drinking  glass  with  a  dirty  rag  or  paper  picked  from 
the  floor,  drinking  direct  from  the  bottles,  or  washing 
bottles  in  unboiled  water  before  filling  them. 

Food — It  is  generally  asserted,  and  is  theoretically 
true,  that  less  food  is  required  in  the  tropics  than  in 
colder  climates,  and  the  consumption  of  fats  and  pro- 
teids  in  particular  should  be  considerably  reduced.  This, 
however,  should  not  be  attempted  by  the  new  arrival, 
and  past  habits  and  temperaments  should  be  considered. 
The  sugars  and  starches  are  well  adapted  to  the  tropics, 
as  they  are  not  so  heating  as  fats  and  proteids,  and, 
as  a  rule,  fresh,  well-cooked  fish  is  preferable  to  beef 
and  other  meats.  Organic  acids,  such  as  fruit  juices, 
are  especially  valuable  as  well  as  agreeable,  and  should 
be  used  freely. 

Care  must  be  exercised  in  the  use  of  fresh  fruits 
and  green  vegetables,  not  because  they  in  themselves 
and  harmful,  but  because  it  is  impossible  to,  disinfect 
them,  and  for  the  reason  that  they  are  likely  to  be  con- 
taminated, from  unclean  water  or  fecal  manuring,  with 
parasites  causing  intestinal  diseases.  Fruits  such  as 
bananas,  mangoes,  oranges,  and  others  that  are  indig- 
enous to  the  tropics  should  be  thoroughly  washed  in 
boiled  water,  and  care  taken  that  they  are  not  over-ripe 
and  that  their  skins  are  not  broken.  The  above  also 
applies  to  salads,  which,  even  under  the  best  conditions, 
are  dangerous.  Green  vegetables  should  be  thoroughly 
sterilized  by  cooking.  The  habit  of  eating  rice,  yams, 
taniiias,  cassava,  and  other  native  vegetables  should  be 
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acquired  as  soon  as  possible,  so  as  to  relieve  the  mo- 
notony of  canned  food,  which  soon  becomes  unpalatable. 
Alcohol — The  use  of  alcohol  is  usually  more  abused 
by  northern  people  in  the  tropics  than  in  their  own 
homes.  In  real  moderation — that  is,  in  amounts  that 
can  be  completely  oxidized  in  the  body — it  is  not  known 
that  alcohol  is  more  harmful  in  the  tropics  than  else- 
where. In  greater  amounts  it  is  so,  for  the  reason  that 
alcohol  in  all  climates  is  a  nervous  and  intestinal  irri- 
tant. Heat  stroke  or  heat  prostration  is  more  frequent 
with  men  who  have  been  drinking,  and  is  more  likely 
to  be  severe  when  it  does  occur.  Recurrences  of 
malaria  and  dysentery  are  not  infrequently  brought 
about  by  drinking  sprees.     Alcohol  also  predisposes  one 
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in  more  indirect  ways  to  disease  infection,  such  as  ren- 
dering a  man  careless  in  his  choice  of  associates,  neg- 
lectful of  the  quality  of  his  food,  or  the  use  of  his 
moHquito  net.  Hence  it  is  safest  to  leave  it  entirely 
alone. 

There  is  little  to  say  about  clothing  that  does  not 
apply  in  colder  climates.  In  the  tropics  one  should  wear 
what  is  iomf')rtable,  but,  owing  to  excessive  perspira- 
tion, wnnh  clothe."  are  preferable,  ('lolhes  should  be 
t»oiM  in  washing,  and  dried  on  a  line,  not  on  shrubs 
anfl  grass.  For  men  doing  active  work,  fresh  clothes 
ithoulfl  be  worn  every  day,  and  light  woolens  have  many 
points  to  recommend  them.  A  hat,  or  preferably  a  sun- 
helmet,  should  always  be  worn,  owing  to  the  effects  of 
the  actinic  rnys  of  the  sun.  Just  how  much  effect  these 
rays  have  is  a  matter  for  debate,  hut  I  hey  apparently 
cause  severe  hca«lacheM  in  some  persons,  during  Ihi-  diiv, 


often  followed  by  insomnia  and  other  nervous  disorders 
at  night.  A  large  amount  of  the  irritability  and  dis- 
position on  the  part  of  the  new-comers  to  "blow  up" 
is  probably  due  to  this  cause.  It  must  not  be  for- 
gotten that  in  the  direct  sunlight  the  thermometer 
often  registers  1.50  to  160  degrees  F. 

Shoes  should  always  be  worn,  both  in  the  house  and 
out :  in  muddy  places  water-proof  or  nearly  water-proof 
boots.  The  reason  for  this  will  be  more  fully  explained 
under  "Hookworm."  High  shoes  are  better  than  ox- 
fords for  general  use,  as  they  protect  the  ankles  from 
mosquitos  and  street  filth. 

Exercise — Regular  exercise  is  probably  more  impor- 
tant than  at  home,  and  is  more  likely  to  be  neglected, 
owing  to  the  cheapness  of  servants  and  the  general 
relaxation  due  to  a  mild,  uniform  climate.  Tennis  and 
golf  are  probably  the  best  form  for  office  men,  as  they 
are  not  only  exercise  but  they  lend  an  opportunity  for 
the  social  intercourse  so  essential  to  keep  one  in  good 
s))irits. 

Bathing — Bathing  should  be  indulged  in  as  often  as 
possible,  but  is  safest  under  a  shower  bath,  using  5 
per  cent  carbolic  or  sulphur  soap,  as  skin  diseases  are 
more  frequent  than  in  the  north.  A  rub-down  with 
bay  rum  adds  considerably  to  the  refreshing  effect,  and 
an  antiseptic  (unscented)  powder  will  be  found  useful 
in  preventing  chafing  from  heat.  For  men  doing  ex- 
ploration in  the  bush,  Calvert.'^'  20  per  cent  carbolic 
soap  prevents  many  infections.  It  also  helps  to  remove 
such  insects  as  "bete-rouge"  and  "ticks."  A  sponge-oflf 
with  a  formalin  solution  consisting  of  a  teaspoonful  to 
a  pint  of  water  prevents  prickly  heat,  chafing,  and 
dobie-itch. 

If  clothes  become  wet  from  a  shower  or  perspiration, 
little  damage  is  done  as  long  as  the  person  continues  to 
exercise,  but  the  clothing  should  be  changed  at  once  on 
reaching  camp. 

Sleep — More  .sleep  is  required  in  the  tropics  than  at 
liome.  Eight  hours  a  night  should  be  the  minimum,  and 
M  short  nap  after  the  mid-day  meal  is  very  beneficial 
to  one's  health  and  spirits. 

Mosquitoa — Certain  tropical  mosquitos  are  to  be 
reared  as  disea.se  carriers,  and  are  truthfully  spoken  of 
as  "winged  sei-pents."  The  most  frequent  diseases, 
yellow  fever,  malaria,  dengue,  and  filaria,  are  now 
known  to  be  transmitted  by  them,  to  say  nothing  of 
mosquito  worms  and  other  local  infections.  Unfor- 
tunately, one  never  knows  unless  ho  is  familiar  with  the 
appearances  of  the  species  whether  the  mos(iuito  that 
has  first  bitten  him  is  an  innocent  insect  or  a  serious 
disease  carrier. 

Malaria  is  probably  the  most  prevalent  di.sease,  and  in 
.some  regions  80  per  cent  of  the  poiuilation  is  infected: 
therefore  every  precaution  should  lie  taken  to  prevent 
being  bitten  i)y  mo,s(|uitos.  The  anopheles  mosquito 
appears  about  the  house  before  dark;  hence  the 
imiiortance  <if  being  behind  screens  alter  sundown  and 
sleeping  under  nets.  However,  Mir  api)etite  of  Ihe 
female  anopheles  for  blood  is  such  i  li.it  she  will  tly  tor 
distances  up  to  one  or  two  miles  in  reach  the  human 
victim  whom  she  apparently  .scent  .  and  will  spend 
hours  working  over  a  screen  or  tut  •  ideavoring  to  find 
a  broken  thread. 

The  filaria  mo.s<|uilo  has  entirely  .lllerent  habits.  It 
breeds  in  fillhv  drains  close  to  huin.n  habitations,  ami 
hides  (luring  the  day  in  dark  corner  of  rooms,  from 
which  it  does  not  hesitate  to  swoop  oni  even  at  mid-day 
if  a  victim  comes  along.     Kiliiria  is  exceedingly  common 
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ill  the  Guianas.  The  advanced  stage  of  the  disease 
manifests  itself  as  elephantiasis,  or  "Barbados  leg," 
causing  the  swollen  legs  and  feet  that  one  so  often  sees 
on  the  streets  of  tropical  towns.  Therefore:  first,  last 
and  all  the  time,  don't  let  mosquitos  bite  you.  Wear 
high  shoes;  use  citronella  on  your  socks;  and  have  your 
room  screened  or  sleep  under  a  net. 

Hookmirm — The  hookworm  is  an  intestinal  parasite 
which  gets  into  the  body,  in  particular  through  the  skin 
of  the  feet,  but  also  through  that  of  othei:  parts.    The 


should  be  examined  by  a  doctor.  If  he  finds  them 
infected,  they  should  receive  proper  treatment,  so  that 
they  cannot  transmit  the  disease. 

Tape  Worms  and  Balantidium  Coli — These  usually 
follow  eating  inadequately  cooked  pork.  Take  care  not 
to  eat  pork  unless  it  is  properly  washed  and  cooked. 

Bilharzia^Comes  from  drinking  water;  hence 
observe  the  rules  noted  under  Water. 

Many  kinds  of  skin  disease  can  be  contracted  in  the 
tropics.  It  is  advisable  to  wash  the  hands  frequently 
with  antiseptic  soap,  especially  after  handling  articles 
used  by  natives.  Disease  carriers  such  as  rats,  flies, 
fleas,  roaches,  and  mosquitos  should  be  exterminated  at 
every  opportunity.  Every  one  should  be  inoculated 
against  typhoid. 

Look  at  most  of  the  natives  you  pass  on  the  street,  and  . 
note  how  worn  out  they  appear  to  be.  This  is  due 
chiefly  to  hookworm,  alcohol,  malaria,  filaria,  and 
venereal  diseases,  all  of  which  can  be  avoided  by  sanita- 
tion, care,  and  correct  living.  To  sum  up:  Keep  away 
from  mosquitos,  get  plenty  of  sleep,  eat  with  modera- 
tion, leave  alcoholic  drinks  alone,  take  regular  exercise, 
and  don't  worry  about  your  health. 
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disease  is  easily  cured,  but  more  easily  prevented  by 
wearing  shoes  all  the  time,  drinking  boiled  water,  and 
eating  well-cooked  food. 

There  are  a  number  of  other  intestinal  parasites  com- 
mon to  the  tropics,  the  most  familiar  of  which  are  round 
worm,  whip  worm,  tape  worm,  balantidium  coli,  and 
bilharzia. 

Hook,  Round  and  Whip  Worms — All  tropical  natives 
have  some  or  all  of  these  worms,  which  are  a  serious 
menace  to  health.  By  observing  the  following  rules 
they  can  probably  be  avoided: 

1.  Do  not  walk  barefooted  under  any  condition,  as 
these  worms  can  enter  the  system  through  the  skin. 
Always  wear  shoes  or  slippers  whether  you  are  outside 
or  inside  of  vour  room. 


Manganese  Deposits  Near  Volta 
Grande,  Brazil 

Graphite  and  Psilomelane  Found  Together  and  in 

Process  of  Being  Separated  and  Concentrated 

By  Natural  Means 

By  Horace  E.  Williams 

Written  for  Engineering  and  Mining  Journiil 

THE  gi-aphitic  manganiferous  deposits  of  Volta 
Grande,  in  Minas  Geraes,  Brazil,  are  specially  inter- 
esting both  because  of  the  occurrence  of  these  two  min- 
erals together,  as  well  as  for  the  manner  in  which  they 
have  been  and  are  being  separated  by  natural  processes. 
The  occurrence  is  on  a  ridge  1,600  m.  north  of  the  Rio 


LABORERS-   SHELTERS    IN   A   PRELLMLXAKY    CAMP   BIMLT 
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2.  Do  not  eat  food  brought  in  from  the  surrounding 
country  unless  it  has  been  well  washed  and  cooked. 

3.  Be  sure  to  wash  your  hands  after  handling 
articles  bought  from  the  natives,  and  especially  before 
meals,  when  you  directly  or  indirectly  touch  your  mouth 
with  your  fingers. 

4.  Servant."  and  washwomen  who  do  not  look  healthy 


FIG.  1.     MAP  OF  VOLTA  GRANDE  DISTRICT,  MINAS 
GERAES.   BRAZIL 


Parahyba  and  about  6  to  8  km.  east-southeast  of  the 
station  of  Volta  Grande  on  the  Leopoldina  railway  in 
the  southeastern  part  of  the  state. 

As  shown  on  the  sketch  map,  the  exposures  of  this 
mineral  band  extend  across  the  hills  in  a  straight  line 
from  the  Rio  Angi'i  to  Bella  Vista,  a  distance  of  over 
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three  kilometers.  Beyond  these  limits,  no  exposures 
have  been  reported,  though  a  systematic  search  would 
probably  reveal  the  continuation  of  the  outcrop.  The 
accompanying  sketch  is  a  longitudinal  section  along  the 
vein  and  shows  the  four  depressions  existing  between 
the  Angij  and  Bella  Vista.  In  this  section  the  heavy 
shaded  line  at  the  top  of  the  hills  shows  where  the  man- 
ganese ore,  psilomelane,  occurs  in  considerable  quanti- 
ties, and  the  depressions  between  these  hills  are  occu- 
pied by  the  graphite  concentrations. 

In  the  depression  at  A  a  ditch  was  run  in  the  hillside 
across  the  strike,  which  gave  a  good  section  of  the 
material  at  this  place.  This  section  shows  a  thickness 
of  about  4.-35  m.,  inclosed  in  the  decomposed  gneiss,  the 
lower  part  of  which,  about  3  m.  thick,  consists  of  a 
tough  massive  but  rather  soft  material,  quite  graphitic, 
with  considerable  manganese  and  mica.  Above  this  is 
a  brown  earthy  umber  containing  many  patches  of 
kaolin  and  frequent  blocks  of  a  siliceous  manganiferous 
rock.  Near  by,  and  in  the  flats  just  below  to  the  south, 
large  blocks  of  fairly  rich  graphite  appear  on  the  sur- 
face and  in  the  soil  covering.  Similar  deposits  of 
graphite  occur  in  the  other  depressions  along  the  line 
of  outcrop. 

However,  the  expo.sures  seen  in  the  open  cuts  on  the 
hilltops,  where  considerable  mining  for  manganese  was 
carried  on  during  the  war,  seem  to  provide  a  better 
conception  of  the  nature  and  evolution  of  these  mineral 
deposits  than  can  be  inferred  from  the  section  at  A. 
The  section  observed  at  these  places  is  fairly  uniform, 
though  that  at  the  east  end  of  the  outcrops  above  Bella 
Vista  is  the  deepest  and  reveals  the  situation  to  best 
advantage.  At  this  place  the  surface  ore  has  been  re- 
moved for  a  distance  of  about  400  m.  across  the  top  of 
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the  hill,  and  a  cut  about  70  m.  long  by  10  to  12  m.  deep 
ha.s  been  opened  up  along  the  vein.  The  .strike  is  about 
N.  70  deg.  E,  dipping  60  to  70  deg.  north. 

In  all  the.se  expo.sures  the  accumulations  of  surface 
ore  have  resulted  from  the  gradual  erosion  of  the  soil 
and  the  settling  of  the  hard  ore  toward  the  south,  owing 
to  the  northerly  dip  of  the  bed,  which,  on  digging,  is 
always  found  under  the  northern  edge  of  this  surface 
material. 

In  the  cut  above  Bella  Vista  the  material  is  about  2  m. 
thick,  conHlsting  principally  of  hard  ore  and  kaolin,  with 
Mcattering  blockn  of  ore  in  the  decomr>o«ed  gneiss  of  the 
foot  wall  over  a  width  of  2  to  3  m.  Also  in  the  cracks 
and  crevices  of  this  gneiss  thin  irregular  sheets  of  rich 
tabular  ore  occur  in  i  onsiderable  (juanlitics.  The  hard 
ore  has  a  spongy  structure  and  has  to  be  broken  up  into 
Hmall  pieces  to  free  it  from  the  iiirloscrl  earthy  matter. 
The  ten  or  twelve  thousand  tons  of  surfaie  ore  from 
the  surface  diggings  were  thus  broken  up  and  washed 
before  shipment  during  the  war.  Several  thousand  tons 
of  thin  wanhcd  ore  are  hHII  in  the  vicinity  awaiting 
shipment. 

Ah  may  be  inferred  from  the  region  alwve  Bella  Vista, 
the  large  arcumulutions  of  surface  ore,  consist  ing  firin- 
cit>»llv  of  (iMil.)tiwl.'iiii',  hiivc  resulted  from  the  oxirlalion 


and  hydration  of  the  mineral,  originally  largely  car- 
bonates and  silicates.  With  increase  in  depth,  the 
spongy  ore  gradually  decreases  in  amount,  the  mineral 
becoming  more  massive  but  decreasing  in  density,  with 
a  perceptible  increase  in  the  siliceous  and  graphitic 
content. 


Surface  mineral 
removeol 
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Original 

surface 
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in  gneiss  wii-fy         //^ 
tabular  ore  in 
small  amount 


Siliceous  graphitic^ 
manganese         \ 

FIG,    3.      TYPICAL  SECTION  AT  POINT  ON  VEIN   SHOWING 
MATERIAL  REMOVED  FROM  CUT 

This  region  is  one  of  comparatively  heavy  rainfall, 
about  200  cm.  annually,  the  result  of  which  has  been  to 
effect  a  double  concentration:  removing  the  graphite 
content  largely  from  the  manganese  ore  and  carrying 
it  down  the  slopes  to  deposit  it  in  the  depressions  and 
near-by  flats. 

In  the  several  exposures  seen  the  rocks  were  com- 
pletely decomposed,  so  that  the  determination  of  the 
character  of  the  original  rock  of  this  formation  is  as 
yet  impossible.  However,  the  character  of  much  of  the 
kaolin  found  would  indicate  a  deposit  similar  to  a  peg- 
matite. Frequently,  what  appear  to  be  decomposed 
crystals  of  diagolite  are  found  in  these  occurrences  of 
kaolin. 

An  interesting  problem  would  be  to  work  out  the 
probable  changes  through  which  an  ordinary  deposit 
of  wad  and  lignite  would  i)ass  on  being  subjected  to  the 
forces  of  metamorphism  such  as  these  rocks  have  under- 
gone. 

Production  of  Metals  in  Mexico  During  1920 
The  following  table,  supplied   l)y  the  financial  agent 
of  the  Mexican  government   in   New  York  City,  gives 
the  metal  production  of  Mexico  in  1920. 


Gold.. 
Silver. 


( Kictirni  in  KilnKci 

I'rc'Kinli'il  rri-imntnl 

for  for 

Kxport  ( 'oimiRo 

7,255  427       IS.bOS  88B7 

1,801,173  464    267,764  764  <^ 


l,c«l 82,517,598  000 

fN.ppcr 49,192.40!   000 

Zino 15,650,590  000 

Mrrriiry  75,748.400 

MnoKnii-<v  1,1)7,400.000 

( irnpliitc  3,222.941000 

AriliiMony  .  622.572.000 

'I'liiilintcn  . .  40.020.000 

MnlylHlnniiiii  4,2)0  000 

Amrtiir 2,091,704  000 


Totnl 

l'r..l«(-(i. 

1.1  22.864 

I  2.1l(,e,938 

82.517,598 

49,192,401 

15.650.590 

7S.74B. 

1.1)7,400 

1  222,941 

'22.572 

■10,020 

4.2)0 

2."'>l,704 


'iiil 


VnliK- 

t)0.485.678  00 

134,252,712  00 

28,881,159  00 

37.878.149  00 

5.321.200  00 

360.562  00 

1,603.734  00 

483.441.00 

2ln,)52  00 

111,256  no 

1 1.620  00 

1.338.691  00 


156.363.6))  291    2B),)7),65a7  I5(,.i,47.006  94)7  $240,940,5)4.00 

...iiml.    (b)  Of  Uiin  >|imiitily 

I.    Ni'w  York  i|iiututioni>  wi-ri' 


Tolnl. 

(.1)  Of  Uii.  .iimnlily  of  (olil  15,60)  kllngi 
of  >ilvtT  223,068  klloirnlna  »iu<  rolnni 
Nol.-       To  fU   till.   VKlur  of   llin  inrlftl. 
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Molybdenum  Mines  in  Norway* 

Production  Was  Greatly  Stimulated  by  War  Prices  of  Molybdenum — Many 
Important  Norwegian  Companies  Working  Deposits  Geologically  Similar 
To  Those  Found  Elsewhere  in  the  World     A  Possible  Boom  in  the  Metal 

By  Dr.  Eugene  Otto  Falkenberg 


THE  WAR  CREATED  a  gi-eat  demand  for  most 
metals,  and  especially  for  those  used  in  alloy 
steels,  i.e.,  manganese,  nickel,  chromium,  tungsten, 
molybdenum,  and  vanadium.  Only  small  deposits  of 
manganese  occur  in  Norway,  but  the  country  possesses 
a  considerable  amount  of  nickel,  and  the  development 
that  has  taken  place  in  the  nickel  industry  is  probably 
fairly  well  known.  The  deposits  of  chromium  in  Nor- 
way are  not  large,  but  were  worked  during  the  war, 
and  the  ore  was  exported.  It  is  to  be  regretted,  how- 
ever, that  this  has  not  created  a  mining  industry  which 
is  likely  to  continue  in  competition  with  the  outside 
world,  so  that  Norway's  chrome  deposits  must  probably 
still  be  considered  as  of  interest  only  to  economic  geolo- 
gists. There  have  been  no  new  discoveries  of  any 
considerable  size.  The  tungsten  deposits  hitherto  known 
are  found  in  Orsdalen,  near  Ekersund,  and  are  relatively 
small.  It  is  still  hoped  that  the  deposits  in  which 
tungsten  is  found  with  molybdenum  may  be  profitably 
developed. 

It  would  he  of  advantage  if  the  prospectors  all  over 
the  country  had  a  better  knowledge  of  the  tungsten 
minerals,  as  these,  unlike  the  blue  molybdenum  and  the 
glistening  golden  pyrlte,  are  easily  overlooked  even  by 
an  experienced  prospector.  The  geology  of  Norway 
gives  ground  for  hope  that  tungsten  deposits  larger  and 
richer  than  those  now  known  will  be  discovered.  Vana- 
dium is  found  in  Norway  only  as  a  component  of  other 
ores,  and  in  such  small  amounts  that  it  cannot  be 
profitably  extracted  at  present.  The  remaining  steel- 
improving  metal  is  molybdenum,  and  it  is  of  this  that 
I  shall  speak. 

Norway  has  only  one  molybdenum  mineral,  molyb- 
denite, which,  however,  occurs  in  considerable  quanti- 
ties, and  in  a  number  of  localities,  especially  in  the 
.southern  part:  in  Lister,  Mandals,  and  Stavanger  amts. 
It  is  also  found  in  Nordlands  amt. 

Early  Discoveries  of  Molybdenite 

Before  the  war  the  production  of  molybdenite  in  Nor- 
way was  small  and  irregular.  The  first  production  of 
which  I  know  took  place  from  the  Knaben  mine  at  Flek- 
kef  jord,  presumably  at  the  end  of  the  eighteenth  century 
or  the  beginning  of  the  nineteenth,  as  upon  the  resump- 
tion of  work  on  these  rich  deposits  in  the  80's,  old  tools 
and  other  indications  were  found  which  pointed  to  pre- 
vious activity  here.  This  also  agrees  with  the  stories  in 
those  parts  about  mountain  peasants  bringing  ore  over 
the  mountain  to  Kristiansand  and  Stavanger,  where 
they  exchanged  a  pound  of  molybdenite  for  a  pound  of 
butter.  The  molybdenite  was  used  as  a  lubricant  and 
a  polish  for  stoves.  In  the.se  long  past  times  it  was  usual 
to  call  molybdenite  "silver  stone,"  later  "lead-pencil 
stone,"  and  one  often  finds  names  like  "Pencil  Moun- 
tain," and  "Silver  Deep,"  at  the  deposits. 


•Translated  and  abstiaetod  from  a  lecture  before  the  Norwe- 
gian Mining  Industry  Association,  as  published  in  Teknisk  Vke- 
hUiil.   Vol.    lis,  J,-in.   7,  1921. 


In  the  80's,  at  about  the  same  time  as  the  resumption 
of  work  in  the  Knaben  mine,  the  Tjoerdalskamp,  in 
Saltdal.  was  discovered,  and  work  was  started,  but  it 
was  abandoned  after  a  few  years,  probably  because  the 
deposit  was  exhausted.  The  activity  from  1880  to  1900 
was  on  the  whole  small  and  irregular,  the  price  being 
only  about  two  kroner  per  kilogram.  The  demand  was 
also  light,  the  product  being  used  only  in  color  factories 
and  for  certain  special  unimportant  chemical  uses. 
During  the  introduction  of  special  steel  in  the  period 
from  1900  to  1910,  there  was  technical  but  no  great 
amount  of  general  interest  in  the  metal.  From  1910  to 
1913  production  was  fairly  steady,  not  exceeding  Kr. 
15,000  for  any  one  year. 

In  1913.  the  Kvina  mine,  the  first  to  use  modern  con- 
centrators (flotation),  was  started.  In  1914,  the  Knaben 
mine  was  reopened,  so  that  at  the  outbreak  of  the  war 
two  mines  were  producing,  but  by  the  close  of  the  war 
a  series  of  greater  and  smaller  deposits  wei'e  being 
worked,  especially  in  the  southern  part  of  the  country, 
where  operation  had  been  resumed,  so  that  there  are 
now  at  least  fifteen  Norwegian  mines  producing 
molybdenite.  The  prices  must  have,  of  course,  the  credit 
for  this  blossoming  out  of  molybdenum  mines.  I  must 
say  the  credit,  and  not  the  blame,  despite  the  fact  that 
there  are  many  who  have  been  "burnt"  by  molybdenum. 

Rapid  Rise  in  Price  of  Molybdenum 

The  price  rose  for  several  reasons  : 

1.  The  demand  was  already  steadily  increasing  from 
early  in  the  year  1913  and  the  price  was  then  5s.  per 
kg.  pure  MoS„  and  by  the  outbreak  of  the  war  the  price 
had  risen  to  about  13s.  The  English  government,  as 
known,  set  the  maximum  price  at  105s.  per  unit,  and 
this  price  was  the  usual  maximum  price  in  the  Entente 
countries  in  the  early  part  of  the  war. 

2.  Germany  was  cut  off  from  its  usual  overseas 
supply  of  steel-alloying  metals  (manganese,  nickel, 
wolfram,  molybdenum,  and  vanadium)  and  had  to  obtain 
what  it  could  by  the  few  avenues  still  open,  almost 
regardless  of  cost.  Except  for  some  nickel  and  chrome, 
it  had  to  depend  principally  on  molybdenum.  Even  if 
the  Germans  are  clever  in  making  substitutes,  they 
could  not  get  along  without  these  metals,  and  that  is  a 
point  that  should  not  be  forgotten  in  days  of  depression. 
They  announced  often  enough  that  they  now  no  longer 
needed  our  molybdenum,  but  still  they  paid  the  increas- 
ingly greater  price  demanded,  on  account  of  the  con- 
stantly increasing  cost  of  production.  This  again  caused 
the  price  to  rise  gradually  to  Kr.  18  to  20  per  kg.,  with 
a  stop  here  for  a  while.  Later,  however,  about  Kr.  25 
was  obtained.  One  mine  then  made  a  contract  at  a 
price  of  Kr.  35,  which  came  to  be  a  standard  price. 
Some  ore  sold  as  high  as  Kr.  40  per  kg. 

As  is  commonly  known,  in  the  summer  of  1917  the 
British  government  entered  into  a  contract  with  all  of 
the  Norwegian  mines  for  the  purchase  of  their  produc- 
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tion  during  1917  and  obtained  an  option  from  Jan.  1, 
1918,  on  all  molybdenite  produced.  By  this  arrangement 
the  price  was,  if  possible,  still  further  stabilized.  This, 
of  course,  was  done  only  to  prevent  the  product  from 
going  to  Germany. 

In  this  connection  I  want  to  express  my  regrets  that 
the  Norwegian  mines  at  that  time  did  not  work  together 
as  closely  as  they  have  since  done.  With  a  combina- 
tion behind  them  such  as  AS  Norske  Molybden- 
produkter  much  more  satisfactory  and  safe  contracts 
could  have  been  obtained.  The  great  and  all-too-sudden 
rise  in  price  led  to  speculating  in  molybdenum  deposits, 
and  all  know  where  speculation  leads.  In  the  beginning 
it  was  called  investment  in  stocks,  and,  as  always,  in 
prosperous  times,  caution  was  put  on  the  shelf.  It 
must  be  considered  as  somewhat  hasty  to  start  large 
companies  on  the  basis  of  the  report  of  some  man  with 
a  "wishing  twig"  who  claims  to  have  discovered  that 
unsuspected  masses  of  molybdenum  are  found  in  a 
certain  locality,  where  the  professional  man  distinctly 
warns  against  anything  more  comprehensive  than  a 
moderate  investigation. 

Many  Important  Producers  in  Norway 

We  in  Norway,  however,  have  shown  sufficient 
molybdenite  so  that  the  steel  producers  of  the  world  will 
have  to  consider  it  in  their  calculations  for  producing 
molybdenum  steel.  I  shall  now  consider  the  various 
molybdenum  mines  in  Norway,  as  there  are  so  many 
new  companies  that  it  is  here  possible  to  treat  of 
them  only  in  general.  Some  of  these  mines  have  already 
stopped  work  or  failed ;  others  will,  without  doubt,  never 
start  operations.  The  capital  invested,  in  proportion 
to  the  production  of  the  mines,  is  disproportionately 
large,  and,  including  the  loans  raised  by  the  companies, 
can  certainly  be  set  at  twenty  million  kroner. 

Until  the  end  of  1017  there  were  only  three  consider- 
able producers,  namely : 

1.  Knaben  mines,  in  Tjotland,  with  a  total  produc- 
tion of  about  275  metric  tons  pure  MoS^. 

2.  A'S  Kvina  mines,  in  Tjotland,  with  150  metric 
tons  pure  MoS,. 

3.  AS  Dalen  mines,  in  Telemarken,  with  100  metric 
ton.s  pure  MoS,. 

The  'luantity  of  concentrate  delivered  by  other  mines 
was  small.  The  principal  production  outside  of  the 
three  first  named  mines  came  from  three  others: 

4.  Tjaerdalskampen,  in  Saltdalen,  production  in  Ihe 
80'b  about  10  metric  tons  pure  MoS,. 

5.  Vatterfjord  pr.  Solvaer  has  probably  also  produced 
10  metric  tons  pure  MoS,. 

6.  Ifaugholmen,  in  Telemarken,  has  produced  15 
metric  tons  pure  MoS,. 

Of  »^he  new  mines  which  have  produced  the  most 
important  are:  Omehommen  mine,  total  production 
sibout  15  metric  tons  MoS,;  Knaben  mine  No.  2,  total 
production  about  25  tons;  CJursli  mine,  total  production 
about  45  tons;  Undalen  mine,  total  production  about 
32  tons;  Syversvolden  mine,  totii!  production  abfiut  3 
tonn;  Lier  Molytidcn  AS,  total  production  al)out  4  tons. 

ThJB  gives  a  total  protluction  of  niolylidenitc  in 
Norway  up  to  date  of  .-iboiit  800  tons  pure  MoS  .  These 
are  the  most  important  molybdenum  mines  now  in  opera- 
tion. BeHJdeH  this,  it  in  reported  that  preliminary 
investigations  in  the  L.-iksedals  field,  in  filldcHkaal,  in 
Nordlnnd,  have  shown  larjre  fiuantities  of  relatively  rich 
concentrating  ore  It  Kcoms  sure,  therefore,  that,  con- 
flidering  the  new,  and,  In  part,  rich  di-poHils  which  were 


opened  during  the  war,  Norway  will  be  able  to  furnish 
a  production  of  at  least  150  to  200  metric  tons  pure 
MoS^  per  year,  provided  that  the  price  remains 
satisfactory. 

Similarity  in  Occurrence  of  Molybdenum  Deposits 

Molybdenite  is  usually  intimately  connected  with 
acid  rocks,  principally  granite.  This  applies  not  only  to 
the  Norwegian  but  also  to  the  Swedish,  Australian, 
Canadian,  and  United  States  molybdenite  deposits.  In 
the  last  phase  of  the  extrusion  of  the  granite  masses, 
the  magma  has  given  off  a  part  of  its  molybdenum  con- 
tents. At  the  same  time  there  was  a  plentiful  segrega- 
tion of  silica  in  the  form  of  quartz,  and  the  geologist 
constantly  finds  molybdenite  associated  with  quartz,  at 
some  places  in  pure  quartz  veins,  which  are  generally 
clo.=ely  connected  with  a  granitic  magma.  It  is  clear 
that  all  deposits  cannot  be  ascribed  to  a  "magmatic 
origin,"  for  as  in  the  formation  of  pegmatite  veins,  all 
the  transition  steps  between  pneumatolysis  and  crystal- 
lization from  solutions  are  to  be  noted. 

The  downward  continuation  of  the  deposits  is,  of 
course,  a  question  of  the  utmost  interest.  Experience 
seems  to  have  shown  that  the  extent  of  a  molybdenite 
deposit  is  relatively  limited,  compared  with  deposits  of 
iron  ore,  pyrite,  and  other  ores  which  occur  in  great 
quantities,  usually  with  30  to  40  per  cent  and  more  iron 
and  sulphur.  The  downward  dimension  seems  also  to  be 
quite  limited,  and  there  is  probably  no  molybdenum 
mine  over  100  ft.  deep.  It  is,  therefore,  important  to 
investigate  the  deposits  before  tying  up  too  much  capital 
in  them.  As  far  as  the  Mineralselskapets  property  is 
concerned,  and  it  holds  good  for  about  all  the  Nor- 
wegian deposits,  there  are  found,  besides  molybdenite, 
copper  and  iron  pyrite  and  vein  materials,  quartz  (of 
varying  colors),  feldspar,  hornblende,  biotite,  and  some- 
times muscovite.  In  some  deposits,  fluorspar  (green  and 
violet),  tourmaline  (black),  calcite,  augite,  and  epidote 
occasionally  appear.  At  one  deposit  magnetite,  granite 
and  other  gangue  minerals  occur.  Wolframite  and 
scheelite  occur  in  Orsdals  fields,  and  bismuthinite  and 
some  arsenopyrite  at  the  Telemarken  deposits,  and 
apatite  at  the  Restir  deposits. 

Two  Grades  of  Product  Obtained 

The  method  of  concentrating  the  ore  differs  according 
to  whether  one  is  dealing  with  deposits  of  the  vein 
type  or  of  the  impregnation  type.  With  the  vein  type 
the  ore  is  generally  subjected  to  a  separation  whereby 
one  or  more  other  directly  salable  products  are  obtained. 
No.  1  concentrate  with  80  to  !•()  jier  cent  MoS.,  and  No. 
2  concentrate  with  50  to  GO  per  cent  MoS  .  The  tailings 
from  deposits  of  the  vein  tyj)e  usually  contain  from  one- 
half  of  1  per  cent  to  about  1  per  cent  MoS,.  In 
deposits  of  the  impregnation  type  the  ore  generally 
carries  considerably  less  than  one-half  of  1  per  cent, 
but  on  the  other  hand  considcraljjy  larger  (juantities 
can  be  broken  and  forwarded  to  the  mills.  A  content  of 
one-<|uarter  of  1  per  cent  niolv  Ipdcnuni  will  probably 
prove  to  be  the  average  for  the  Norwegian  deposits  of 
this  type.  In  preliminary  calcul.it  ions  the  great  error 
is  usually  made  of  putting  these  lifures  much  too  high. 

The  concentration  of  molyliilciiile  is,  contrary  to 
earlier  statements  from  foreign  sources,  (juite  simple, 
and  the  course  in  the  mills  is  usu.illy  according  to  the 
following  How  sheet:  Ore  from  mine  to  rock  crusher, 
to  picking  belt,  to  ball  mill,  and  thence  to  Elmore  Hola- 
lion  nuichines. 
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The  rock  crusher  is  usually  of  the  Blake  type.  The 
ball  mill  has  calypsol  or  ball  bearings.  One  concern  has 
installed  Hardinge  mills  with  a  Dorr  classifier.  The 
separation  is  always  by  flotation,  and  Elmore  machines 
are  most  used.  Lately  Minerals  Separation  machines 
have  come  into  use.  In  Canada,  Callow  machines  are 
most  used.  The  concentrate  obtained  in  this  way 
generally  carries  about  70  to  80  per  cent  MoS,.  In 
Canada  a  concentrate  of  from  8.5  to  90  per  cent  MoS, 
is  obtained,  but  I  do  not  believe  the  copper  pyrite  is  so 
bothersome  there  as  in  Norway.  If  the  concentrate  con- 
tains too  much  copper  it  must  be  oxidized  and  separated 
magnetically  to  lower  the  copper  contents  sufficiently, 
preferably  to  0.3  to  0.5  per  cent  Cu. 

The  uses  of  molybdenite  in  the  technical  industries 
are  many,  but  as  a  rule  only  small  quantities  are 
required.  The  principal  use  of  molybdenum  is  in  the 
production  of  molybdenum  .steel. 

Study  of  Molybdenum  Steel  and  Its  Uses  Imperative 

It  cannot  be  denied  that  there  is  not  yet  even 
approximate  agreement  about  the  value  of  molybdenum 
steel.  Norwegian  metallurgists  should  not,  however,  be 
satisfied  with  the  investigations  of  others,  and  it  is  part 
of  A/S  Norske  Molybdenprodukters'  program  also  to 
take  up  this  question  and  attempt  a  solution.  For  this 
purpose  the  company  should  have  the  necessary  assist- 
ance from  the  state.  With  the  large  deposits  which  exist 
in  Norway,  and  with  the  capital  which  already  is 
invested  in  Norwegian  molybdenum,  about  Kr.  20,- 
000,000,  it  is  necessary  to  try  to  find  a  solution. 

In  regard  to  the  prospects  of  the  industry  in  Norway, 
it  is  difficult  to  make  a  prediction,  but  I  am  of  the 
opinion  that  in  the  not  distant  future  Noi"way  will 
again  have  a  "boom"  in  molybdenum. 


Placer  Gold  in  Indiana 

State  Geologist  in  1902,  on  Strength  of  Occurrences  in 

Morgan  County,  Forecast  Discovery  of 

Veins  in  Ontario 

By  C.  Hafer 

Written  for  Engineering  and  Mining  Jonrnal 

SOME  MONTHS  AGO,  at  a  meeting  of  the  Canadian 
Mining  Institute,  the  question  arose  as  to  the  where- 
abouts of  the  placers  from  erosion  of  the  Ontario  gold 
veins.  Without  knowing  anything  of  Ontario  gold 
deposits,  either  in  place  or  fragmental,  I  am  inclined 
to  believe  that  they  may  have  been  removed  during  the 
glacial  period,  scattered  over  the  drift-covered  area  of 
the  interior  northern  states,  and,  in  some  places  con- 
centrated, forming  placers  of  sufficient  richness  to  sug- 
gest near-by  gold  veins  and  affording  a  field  of  effort 
to  the  inexperienced. 

Among  numerous  localities  where  gold  has  been 
found  in  the  drift-covered  region,  the  most  important 
is  probably  Indiana.  Little  known  to  miners  through- 
out the  world,  this  field  has  awakened  considerable  in- 
terest in  the  Middle  West,  and  has  been  the  scene  of 
activity,  at  intervals,  with  little  profitable  result,  as 
far  as  I  know.  In  1901-02  I  spent  part  of  the  two  sum- 
mers there  panning  and  testing  the  deposits  with  a 
sluice  box.  The  counties  of  Brown  and  Morgan,  lying 
forty  to  sixty  miles  southwest  of  Indianapolis,  are  the 
ones  most  prospected  for  gold,  though  there  are  a  num- 
ber of  others  from  which  gold  has  been  reported. 


In  Morgan  County,  the  surface  features  are  typical 
of  the  Middle  West,  in  general  flat,  with  valleys  carved 
by  streams.  No  igneous  or  metamorphic  rocks  are 
known  to  exist  here,  and  certainly  none  are  visible  in 
place.  The  placers  have  been  satisfactorily  determined 
to  be  of  glacial  origin,  as  a  result  of  the  investigation 
of  a  number  of  geologists,  among  them  glacial  special- 
ists in  the  Government  employ. 

It  is  evident  to  the  miner  that  the  debris  he  finds 
below  his  boxes  is  not  all  of  local  origin,  as  there  are 
fragments  of  granite,  gneiss,  amygdaloid,  greenstone 
and  iron  ore,  and  in  the  riffles  one  finds  pieces  of  cor- 
undum, garnets,  and,  in  addition,  an  abundance  of 
black  sand. 

According  to  the  state  geologist  of  Indiana,  Blatch- 
ley,  in  his  report  of  1902,  gold  was  discovered  in 
Morgan  County  by  returned  Californian  miners  in 
1850,  who  observed  the  characteristic  black  sand  in 
the  ravines  and  began  prospecting.  They  found  gold 
in  the  tributaries  of  Sycamore  and  Lambs  creeks,  and 
some  were  able  to  recover  two  to  three  dollars  per  day 
for  several  weeks.  Numerous  fortune  hunters  were 
attracted,  and  the  pay  dirt  was  washed  out  in  a  short 
time,  when  the  boom  subsided.  Since  that  time  wash- 
ing has  been  carried  on  by  a  few  workers,  with  pan  and 
rocker,  in  Brown  and  Morgan  counties,  with  a  total 
production,  estimated  in  1874,  at  $10,000  and  since  then 
probably  doubled.  The  largest  nugget  recorded  is  of 
132  grains,  valued  at  $5.50.  The  silver  content  is  small, 
a  mint  report  of  July  12,  1901,  making  return  of  61c. 
for  silver  in  14.05  oz.,  $250.07  being  the  total  amount 
of  the  return. 

In  1902  we  washed  only  ten  yards  of  dirt,  with  a 
recovery  of  $2.50  in  the  boxes,  when  the  water  supply 
gave  out,  and  with  the  gold  pan  we  tested  the  little 
valley  in  which  the  work  was  carried  on,  finding  noth- 
ing more  to  attract  us.  The  gravel  stratum  above  bed 
rock  here  was  largely  of  the  country  rock,  with  little 
of  the  foreign  wash.  On  Gold  Creek,  to  the  northeast, 
there  were  more  foreign  boulders,  and  apparently  better 
and  heavier  values.  All  of  the  gold  found  was  flat 
and  well  polished,  indicating  the  long  journey  to  its 
present  resting  place. 

It  is  interesting  to  note  that  several  diamonds  of 
value  have  been  found  in  this  gold  field.  Mr.  Blatchley 
mentions  having  seen  eight,  ranging  in  weight  from 
one-eighth  of  a  carat  to  four  and  seven-eighths  carats. 

The  conclusion  of  Mr.  Blatchley,  in  his  1902  report, 
was  that  the  original  home  of  the  gold  and  diamonds 
was  in  the  neighborhood  of  James  Bay,  in  Canada,  and 
he  ends  with  the  following,  suggestive  of  prophecy: 
"It  is  not  improbable  that  within  the  next  quarter  cen- 
tury, a  new  Eldorado  will  be  discovered  among  the 
igneous  rocks  of  this  Far  Northern  region,  which  will 
be  as  rich  in  gold  and  precious  stones  as  any  heretofore 
known  to  man."  The  discoveries  made  in  Ontario  since 
that  report  was  made  seem  in  a  measure  a  fulfillment 
of  that  forecast. 


Alsatian  Potash  Production  During  1920 

The  total  production  of  Alsatian  pota.sh  during  1920 
reached  1,061,197  tons,  according  to  statistics  received 
from  the  office  of  the  commercial  attache,  Paris,  and 
published  in  Commerce  Reports.  Of  this  amount,  450,- 
000  tons  was  sold  in  France,  327,000  tons  was  exported 
to  the  United  States,  117,000  tons  to  Belgium,  and 
92,000  tons  to  the  United  Kingdom. 
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The  Copper  Implements  of  the  Copper  Eskimo 

Natives  of  Coppermine  River  Region,  in  Coronation  Gulf  District  of 
Northwestern  Canada,  Use  Copper  Found  Locally  for  Making 
Primitive  Weapons  and  Tools — Fort  Norman  Nearest  Point  of  Activity 

By  Donald  A.  Cadzow 

Written  for  Engineering  and  Miniini  Jnnrnid 


PREVIOUS  to  the  advent  of  white  men  in  the 
Western  Hemisphere,  gold,  silver,  meteoric  iron, 
and  copper  were  in  use  by  certain  of  the  aborig- 
ines for  malting  ornaments  and  implements.  These 
metals  were  too  soft  to  supersede  stone  wholly  as 
material  for  the  manufacture  of  tools  which  required 
keen  edges,  but  they  were  used  extensively  for  orna- 
ments, and  in  certain  districts,  particularly  in  Mexico, 
Central  America,  and  Peru,  art  in  metal  had  reached  a 
remarkable  stage.' 

In  prehistoric  times  copper  was  used  more  exten- 
sively than  the  other  metals,  both  because  of  its 
accessibility  and  for  the  reason  that  neither  smelting 
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nor  even  melting  was  necessary.  The  supply  used  by 
the  Indians  in  the  eastern  part  of  the  United  States 
came  mainly  from  the  Lake  Superior  region,  although 
Hmall  quantities  were  found  in  some  of  the  Southern 
StateH.  Archeologists  have  found  many  implements  oC 
native  copper  on  ancient  site.s  about  the  Great  Lakes, 
but  HOuth  of  the  Ohio  River  there  are  comparatively 
few,  for  in  thi.s  region  copper  was  generally  considered 
too  valuable  to  be  umciI  for  utilitarian  purposes;  hcrico 
it  was  applied  chiefly  to  the  manufacluro  of  ornamt-nts. 

Ancients  Dip  Not  Tkmi'kk  Coi'hkr 

A  popular  belief  prevaiU  that  primitive  man  pos- 
HeMMCrl  the  knowledge  of  tempering  copi>er,  but  there- 
in no  foundation  for  this  ronclusion,  as  no  .specimens 
of  pure  cop[M;r  have  been  found  to  ijo.ssess  greater 
hardncHH  than  can  be  produced  by  hunimeriiig,  and 
there  Ih  no  evidence  whatever  thai  the  Indians  had  any 
knowledge  of  alloyn.  Heat,  however,  waH  somelimi-s 
employed    to    facilitate   hammering   and   annealing.' 

'Him.  .\I  II.  Hiivlll'v  •Til-  U.il.lxtiiltiri.  Art  In  AiKl.-iit  M"«liii"  . 
tndlnn  S-i\>-»  iiiul  .MorMiKriiplm.  MiiixMim  of  tli"  Ainxiliiin  lri<lliiM, 
Hryr  K'lunilndnn,  N^w   York.  1920. 

•Ho*  IlK'  nrl)<l"  "<'<iii|MM  III  lliinilliiiok  uf  AiiK'rlruii  liiitliiiiH.  j>l 
1.    WnnhlriEloii.    l«n". 


Many  examples  of  beautifully  worked  copper  have 
been  found  in  South  America.  Copper  bells  have  been 
dug  up  in  Mexico,  Honduras,  and  as  far  north  as 
Arizona  and  New  Mexico,  but  these  are  evidently  of 
Mexican  origin.  Axes  and  ornaments  are  found  in 
Peru  and  Ecuador,  and  di-'splayed  in  our  museums  are 
many  specimens  made  by  the  clever  copper  workers  of 
ancient  Mexico. 

On  the  northwest  coast  of  North  America  the  natives 
used  copper  extensively,  and  in  this  region  the  posses- 
sion of  the  metal,  particularly  fashioned  in  the  form 
of  large  plates,   indicated   wealth   or   distinction. 

Coronation  Gulf  District  Rich  in  Copper 
Though  most  of  the  deposits  of  copper  from  which 
the  North  American  aborigines  once  obtained  their 
raw  materials  have  been  commercialized,  there  is  still 
one  district  in  which  copper  is  known  to  occur  in  quan- 
tity, but  which  is  so  inaccessible  that  some  time  will 
elapse  before  it  will  be  possible  to  transport  and  mar- 
ket the  metal.  This  is  the  Coronation  Gulf  district  of 
northwestern  Canada.  Deposits  of  copper  were  first 
reported  in  this  region  in  1776,  when  Moses  Horton, 
the  Hudson's  Bay  Company's  governor  at   Fort   Prince 


of  Wales,  III!  lludsdii  I'.ay,  olitained  specimens  of  the 
metal  fnim  Indians  living  on  the  northwest  coast  of 
I  he  li;i\-,  whii  had  received  it  irom  natives  farther  west, 
liiKellici  with  informalioii  tli.it  lliere  were  deposits  on 
a  large  river  in  their  count  i\.  Morton,  hoping  the 
metal  could  be  commerciali/ed,  (  omniissioned  .Sjinuiel 
Mearne,  a  young  Knglishmaii,  In  explore  the  district 
iti  which  the  copper  had  been  disrovered,  for  the  pur- 
pose of  determining  whet  tier  I  lie  locality  could  be 
reached  by  ships  from  Hudson  Uny,  and  if  the  cop- 
per exi.Mted  in  Hullicieiit  (|uantilies  to  pay  the  company 
to  mine  it  and  ship  to  Kngland. 

Aftei-  two  uiiHUCccHHful  atlenipls,   Mearne  linaliy,  with 
much    diHlcully   and    ulmoHt    endless    hardsliip,    reached 
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the  shore  of  the  i-iver  where  the  deposits  were  reported. 
Although  he  was  not  a  geologist,  he  verified  the  state- 
ments of  the  Indians,  but  proved  that  the  district 
where  the  copper  occurred  was  too  remote  and  difficult 
of  access  to  permit  profitable  mining,  even  if  ore  should 
be  found  in  abundance.  Hearne  surveyed  the  river  and 
named  it  the  Coppermine.  While  thus  employed,  the 
northern  Indians  who  had  accompanied  him  discovered 
and  massacred  a  small  party  of  Eskimo  camped  on  the 
shore  of  the  stream.  These  natives  were  undoubtedly 
the  forefathers  of  the  people  who  are  now  called  the 
Copper  Eskimo,  or  Kidnelik  (Qidneliq).  Hearne  re- 
ported that  native  copper  was  used  extensively  by  them 
in  making  utensils  and  weapons,  and  brought  back  a 
few  specimens  of  their  handiwork  to  Fort  Prince  of 
Wales,  whence  they  were  shipped  to  England  and  all 
trace  of  them  was  lost. 

Since  the  time  of  Samuel  Hearne,  Coppermine  River 
has  been  visited  by  several  explorers,  and  the  district, 
then  sparsely  occupied  by  northern  Athabascan  Indians, 
was  later  taken  over  by  the  Eskimo,  who  hunt  far  in- 
land during  the  summer  for  caribou  and  return  to 
the  coast  for  seal  in  winter.  They  no  longer  fear 
their  hereditary  enemies,  the  Indians,  who,  on  the 
advent  of  white  traders,  moved  from  the  barrens  to 
the  timberland,  where  the  climate  is  less  severe  and 
the  trading  stores  are  more  accessible. 

It  was  my  good  fortune  while  conducting  an  expedi- 
tion into  the  Mackenzie  River  district  of  northwestern 


Canada  in  the  interest  of  the  Museum  of  the  American 
Indian,  Heye  Foundation,  New  York  City,  to  meet  a 
small  party  of  Copper  Eskimo.  These  people  were 
many  miles  from  their  usual  summer  hunting  ground, 
and  in  the  center  of  what  a  few  years  before  had  been 
hostile  territory.  But  through  the  influence  of  two 
white  men,  prospectors  and  traders,  who  have  spent  sev- 
eral years  in  their  country,  these  Eskimo  were  per- 
suaded to  come  to  Fort  Norman,  on  the  Mackenzie 
River,  protection  from  the  Indians  being  assured  them 
by  the  white  men.  It  was  when  this  party  was  at 
Fort  Norman  that  I  met  them  and  collected  ethnological 
specimens,  among  which  are  numerous  pieces  of  worked 
native  copper. 

One  of  the  men,  Katiuck  by  name,  said  he  was  a 
Pallirmuit,  and  that  he  made  his  home  near  the  mouth 
of  the  Coppermine  River  in  winter  and  hunted  inland 
toward  Bear  Lake  in  summer.  He  stated  that  the 
native  copper  used  in  making  utensils  and  weapons 
was  usually  picked  up  in  the  form  of  float,  both  on 
the  western  side  of  Victoria  Island  and  along  Copper- 
mine River.  He  also  said  that  on  the  island  there 
were  boulders  of  copper  that  were  larger  than  an  iglu, 
or  snow  house.  From  his  description,  it  may  be  judged 
that  some  of  them  would  weigh  many  tons.  Katiuck 
also  described  the  primitive  method  of  copper-working. 
Following  is  a  description  of  the  more  noteworthy 
objects  gathered  from  the  Copper  Eskimo  as  illustrated 
on  page  1026: 

Gajf  Hook  (Fig.  4).  The  manufacture  and  use  of 
the  copper-pronged  gaff  hook  was  described  as  follows: 
First,  a  rough  prong  is  hammered  out  of  a  small  mass 
of  float  copper  (Fig.  4a)  with  a  beach  pebble  held  in 
the  hand.    Next  it  is  smoothed  and  finished  by  rubbing 
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against  a  large  boulder.  A  piece  of  caribou  antler  is 
shaped  into  a  head  (Fig.  4b\  holes  are  cut  through  it, 
and  each  prong  is  attached  by  passing  one  end  through 
a  hole  and  hammering  it  to  a  flat  rivet  head.  The 
prongs  are  then  securely  wedged  in  place  with  small 
pieces  of  copper.  The  head  is  fastened  to  a  wooden 
shaft  which  is  from  15  ft.  to  20  ft.  long  and  about  14 
in.  in  diameter. 

The  gaff  hook  is  used  generally  for  catching  the  so- 
called  trout  in  the  streams  flowing  into  the  Arctic. 
These  fish,  which  in  rea'.ity  are  a  species  of  salmon, 
weighing  fi-om  three  to  ten  pounds,  enter  fresh  water 
only  during  the  spawning  season.  In  using  the  gaff 
the  fisherman  finds  a  shallow  place  in  a  stream  where 
the  trout  are  running.  Standing  in  a  cleared  space, 
usually  a  gravel  bar,  he  cautiously  slips  the  hook  into 
the  water,  prongs  upward,  and  allows  the  pole  to  float 
with  the  current  until  the  hook  is  directly  behind 
a  fish,  then  with  a  quick  jerk  he  transfixes  it,  and, 
running  up  the  bank,  drags  it  out  of  the  water.  With 
a  forward  thrust  he  loosens  his  catch,  kills  it  with 
a  club  and   is   ready   for   another. 

Copper  Fish  Honk  (Fig.  6).  This  represents  an- 
other type  of  fishing  tackle  used  by  the  Copper  Eskimo 
for  fishing  through  the  ice  in  winter.  A  piece  of  dried 
fish  is  tied  to  the  copper  hook  for  bait,  and  the  fisher- 
man bobs  it  up  and  down  in  the  water  to  attract  the 
fish.  The  proximal  end  of  the  copper  hook  is  beaten 
out  flat  to  facilitate  the  attachment  of  the  line,  which 
is  spliced  around  the  shank  and  stitched  in  place  with 
a  small  piece  of  sinew.  The  line  is  made  of  four 
strands  of  sinew,  braided  and  spliced,  and  is  kept  well 
greased  with  seal-oil  to  make  it  more  pliable  and  to 
prevent   freezing   while   out   of   the    water. 

Ulus,  or  Woman's  Knives  (Fig.  5).  The  copper- 
bladed  ulu  is  essentially  a  woman's  knife,  used  in  cut- 
ting skin  for  clothing.  The  hide  is  placed  on  a  board, 
an  incision  is  made  with  one  end  of  the  blade,  and  the 
skin  cut  with  a  forward  motion  of  the  wrist.  The  ulu 
is  also  used  for  carving  and  chopping  meat  and  fish. 

Sealing  Equipment  (Fig.  1).  In  Coronation  Gulf 
the  seal  is  the  main  source  of  winter  food  supply,  and 
therefore  the  sealing  harpoon  (Fig.  Id)  is  an  essential 
part  of  the  equipment  of  every  hunter  among  the  Cop- 
per Eskimo.  There  are  two  methods  of  locating  a  seal's 
breathing  hole  in  the  ice :  In  the  first,  dogs  are  trained 
for  the  purpose,  and  the  seal  hole  finder  is  used;  this 
is  a  long  slender  piece  of  bone  shaped  like  a  walking 
stick,  and  is  poked  through  the  snow  until  a  breath- 
ing hole  is  found,  when  the  hunter  places  the  slender 
bone  seal  indicator  (Fig.  la)  in  the  opening,  one 
end  just  below  the  surface  of  the  water;  the  other  is 
fastened  to  the  edge  of  the  hole  with  a  pointed  bone 
peg  (Fig.  lb),  attached  to  a  sinew  cord  that  extends 
from  the  end  of  the  indicator  to  the  center  of  the  peg. 

The  hunter  sits  beside  the  hole  with  his  harpoon 
poised  ready  to  strike,  the  shaft  being  held  in  the  right 
hand  and  the  retrieving  line  in  the  left.  When  the 
indicator  moves  upward,  the  animal  is  nearing  the  sur- 
face of  the  water,  and  the  hunter  quickly  drives  the 
harpoon  toggle  head  into  the  seal,  at  the  same  time 
throwing  the  shaft  over  his  shoulder  and  grasping  the 
line  firmly  with  both  hands.  When  the  seal  stops 
struggling  the  hole  is  rimmed  with  a  bone  pick  on  the 
proximal  end  of  the  harpoon  shaft,  or  with  a  musk  ox 
horn  spoon  (Fig.  Ic).  The  seal  is  then  dragged  to  the 
ice  and  killed  by  pushing  the  pointed  handle  of  the 
spoon  into  its  eye.    The  wound  is  skewered  with  a  bone 


peg  to  prevent  the  loss  of  blood,  which  is  used  in 
making  soup. 

Arrowheads.  The  Copper  Eskimo  use  three  varieties 
of  arrowheads — copper,  bone,  and  antler.  Those  of 
copper,  made  either  of  a  single  piece  of  metal  or  having 
an  antler  foreshaft  tipped  with  a  copper  point,  are  the 
more  popular  and  practical.  They  are  "rankling" 
heads,  and  ai-e  used  for  killing  big  game.  The  pointed 
dowel  inserted  into  the  shaft  of  the  arrow  is  made 
smaller  than  the  socket,  so  that  when  the  animal  is 
struck,  the  head  will  easily  slip  out  of  the  socket 
and  remain  in  the  victim's  flesh,  where  with  every 
movement  it  works  further  toward  the  vitals.  The 
bone  or  antler-pointed  heads  ai-e  usually  of  the  same 
type  (Fig.  8),  and  are  employed  at  close  quarters  for 
dispatching  wounded  game,  the  heavy,  sharp-edged, 
broad  blade  tearing  a  large  wound  in  the  victim,  killing 
it    instantly. 

The  Copper  Eskimo  are  at  present  rapidly  becom- 
ing semi-civilized.  The  Imperial  Oil  Co.,  of  Canada, 
has  brought  in  an  oil  well  a  short  distance  below 
Fort  Norman,  on  the  Mackenzie  River.  With  the  open- 
ing of  this  district,  engineers  will  undoubtedly  find  some, 
means  of  transporting  the  copper  from  the  Coronation 
Gulf  region.  Within  a  few  years  the  utilization  of 
native  copper  by  the  Copper  Eskimo  for  making 
weapons  and  utensils  will  have  ceased,  the  white  man's 
handy  and  practical  materials  having  taken  its  place. 


Small  Tungsten  Production  in  1920 

Not  since  1902  has  the  United  States  produced  so 
small  a  quantity  of  tungsten  concentrates  as  in  1920, 
according  to  Frank  L.  Hess,  of  the  U.  S.  Geological 
Survey.  The  Wolf  Tongue  Mining  Co.  and  the  Vasco 
Mining  Co.,  of  Boulder,  Col.,  were  the  only  American 
tungsten  miners.  They  produced  an  equivalent  of  216 
short  tons  of  ferberite  ore  carrying  60  per  cent  tungsten 
trioxide   (WO,). 

Tungsten  is  most  used  for  making  high-speed  tools 
for  cutting  steel,  so  that  the  demand  for  tungsten  ore 
rises  and  falls  with  the  steel  business.  In  1920  the  steel 
business  was  dull,  and  the  demand  for  tungsten  cor- 
respondingly small.  At  the  same  time,  despite  the 
small  demand,  the  imports  were  rather  large  for  peace 
times,  and  consisted  in  part  of  cheap  ore  from  the 
shallow  placers  of  China. 

Much  ore  was  apparently  shipped  to  this  country  with 
the  expectation  that  a  heavy  duty  would  be  imposed  on 
it  and  that  ores  in  stock  would  accordingly  increase  in 
value.  The  imports  for'  1920  were  1,740  long  tons  of 
ore,  probably  averaging  65  per  cent  or  more  tungsten 
trioxide  (WO  )  and  were  equivalent  to  about  2,111  short 
tons  of  concentrates  carrying  60  per  cent  WO..  Of  this 
quantity  1,386  short  tons  of  60  per  cent  concentrates 
was  shipped  from  China  and  most  of  the  rest  from 
South  America. 

Besides  the  ore  1,997,719  lb.  of  tungsten  and  ferro- 
tungsten  was  imported,  equivalent  to  about  2,250  short 
tons  of  60  per  cent  ore,  and  probably  more  than  enough 
to  supply  the  needs  of  the  high-speed  tool  industry,  .so 
that  there  was  added  to  the  already  large  stocks  in  this 
country  somewhat  more  than  the  quantity  of  tungsten 
represented  by  the  imports  of  ore. 

Exact  figures  are  not  at  hand,  but  a  large  quantity  of 
tungsten  ore  is  in  stock  in  this  country,  probably  more 
than  a  three  years'  supply  at  the  average  rate  of 
consumption  before  the  World  War. 
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A  New  Star  on  the  Financial  Horizon 

We  have  received  a  hand-written  business  proposition, 
from  which  we  make  certain  extracts  verbatim  et  liter- 
atim.   Would  it  interest  any  of  our  readers? 

A  Reasonable  Proposition 

The  Mining,  Milling,  Prospecting  and  Developing 


and  Investment  Company  Unincorporated.  The  principal 
and  purposes  of  this  Company  are  to  get  together  a  good 
team  of  capable  men  ambitious  to  make  a  success  of  the 
business  in  hand,  men  that  are  capable  Prospectors,  Mill- 
men  timbermen,  and  generally  usefull  to  do  a  bit  in  opening 
up  and  developing  likely  prospects  in  a  new  and  untried 
ventures.  In  short  a  limited  number  of  practical  picked 
men,  no  grumblers,  trouble  makers,  knockers,  but  men  that 
can  do  things,  and  not  talk  to  much  about  nothing  or  mis- 
represent anything  in  or  out  of  our  business,  only  practical 
minded  chiefly  workers  and  owners  of  stock  wanted  only 
one  vote  to  each  owner  regardless  of  amount  invested  or 
controled  no  freeze  out  game  in  this  deal 

Opperations. 
To  handle  properties  on  agency  business,  or  commission 
or  contract  to  lease,  Bond,  buy  stake,  sell  or  develop  on 
contract:  to  mill  on  percentage  or  shuch  contract  or  in- 
vestment as  desided  upon  in  a  business  way  to  take  most 
any  kind  of  a  contract  that  is  straight  honest  and  profitable. 

Wages. 
Wages  are  to  be  payed  only  to  the  men  actually  doing 
the  hard  work.  Miners  mechanics,  millmen  and  these  only 
that  are  giving  their  entire  time  of  regular  working  hours 
a  common  wage  of  say  $5  per  day  for  boss  as  well  as  men. 
And  only  members  and  owners  at  work  or  in  charges  untill 
the  business  has  an  income  to  pay  its  labor.  The  working 
man  must  have  some  way  of  being  supported.  This  is  not 
intended  as  a  wage  proposition  neather  is  it  a  stock  propo- 
sition only  as  a  means  of  dividing  dividens  and  eather  sell- 
ing an  interest  or  digging  out  ore  and  selling  that  or  selling 
a  property  to  finance  the  business  and  buy  a  one  drill  port- 
able drilling  outfit  a  small  Gold  mill  a  Cleavland  or  Forde 
72  hor.sepower  Tank  type  tractor  of  a  Type  14  Ingersoll 
Rand  or  some  other  goo<i  portable  drill  all  machinery 
Xessary  costing  .somewhere  around  $1.5,000.  (l.'j  thousan  1 
dollars)  More  and  possiable  less  an  outfit  than  make  low 
grade  ore  profitable  can  be  handled  by  about  5  men  taking 
small  space  can  be  easily  and  quickly  set  up  and  moved 
from  place  to  place  till  we  are  shure  of  the  prospect  then 
we  can  install  a  perment  plant.  No  transfers  of  stock  out 
of  our  circle  without  the  consent  of  two-thirds  majority  lo 
keep  out  unwelcome  members. 

Who  We  Want  for  Members. 

Only   men    that   agree   to   be   honest   workers,   careful    in 
expenditures,  lending  to  their  own  and  the  company's  busi- 
ness and  arc  out  and  willing  to  make  a  success  and  overcome 
all  obsticals  to  find  a  way  or  make  one. 
.Stock.s. 

This  company  Ik  divided  up  into  ."iOO  shares  of  stork 
valued  at:  one  hundred  dollars  $100.00  each:  and  each 
owner  has  one  vote  and  FiO  shnres  or  ,'n  is  the  limit  to  each 

owner.  50  shares  or  i^  to Zion  City  in  trusi 

for  Zion  Work  It  is  the  Bible  Tithe  of  Net  F'roceeds.  I 
am  not  nttcnipting  to  incorporate  R<-ligion  into  this  propo- 
jiition  but  having  indorsed  the  Zion  work  nw\  agreed  lo 
pay  my  Tithe  I  HJinply  make  it  plain  here  that  I  want  my 
fjod  to  be  an  r.<|UHl  partner  in  thin  rleal.  Also  being  ii 
seventh  day  believer  I  demand  the  jiriveledge  of  observing 
the  Sabbath  (Saturday). 

I  might  add  so  far  I  am  the  only  one  that  indorncH  this 
deal  and  urn  putting  my  puney  cfforlM  Iring  to  make  it  go, 
It  in  tedious  and   very  iilow   working  one   man   alone  so  if 


I  find  a  decent  man  or  two  or  three  of  them  I  can  divide 
up  some  work  with  them. 

Opertunities. 

The  field  of  operations  of  shuch  a  company  is  particaly 
unlimited  in  Canada  and  especialy  in  this  undeveloped  Gold 
belt  of  the  Ymir  Camp  for  with  a  just  division  of  profits 
we  need  fear  no  strike  neather  a  money  panic  as  one  man 
operating  alone  also  with  an  outfit  like  this  if  this  camp 
does  not  turn  out  good  simply  hitch  up  the  tractor  and 
move.  We  can  endever  to  get  in  touch  with  capital  and 
sell  some  of  our  properties  outright  or  work  them  with 
them  on  the  Fifty  Fifty  basis  under  contract  sell  on  com- 
mission or  as  best  suits  our  purpose. 

Another  Letter  to  the  Editor 

Dear  Ed, 

Being  an  amateur  gardener,  I  was  immediately  and  pas- 
sionately interested  by  this  announcement  of  the  Oil,  Paint 
and  Druy  Reporter: 

"An  exportable  surplus  of  copper,  bauxite,  opium  and 
pyrethrum  flowers  is  said  to  exist  in  Jugoslavia." 

Whether  to  send  it  to  you  or  to  the  rhodium  botanists  of 
Chemical  and  Metallurgical  Engnieering  was  hard  to  decide, 
but  you  were  finally  elected  because  of  your  well-known 
studies  in  connection  with  bauxite. 

Please  tell  me  where  to  get  the  seeds  and  how  to  plant 
'em.  I  think  a  border  of  flowers  of  zinc  between  copper  and 
bauxite  flowers,  set  with  ore-i-carias  and  edged  with  flowers 
of  sulphur,  would  be  lovely.  Alice. 

[Dear  Alice — We  are  writing  our  correspondents  at 
Trn  and  Crb  as  to  where  to  get  them.  Of  course,  "baux" 
should  be  "box,"  and  that  makes  a  lovely  hedge. — Ed.] 

A  Cousin  Jack  Miner's  Lament 

"Chap  by  tha  name  o'  h'Elsworth  Bennett  in  Tono- 
pah,"  says  Cap'n  Dick,  "sends  me  this  'ere  poem.  'Ere's 
w'ot  'ee  sez:  'Dear  Cap'n  Dick:  'Era's  a  bit  o'  crude 
rhyme  that  I've  'eard  sung  aroun'  tha  mines  in  Grass 
Valley,  w'ere  I  wuz  muckin'.  Change  un  any  bloody  way 
you  min'  to,  an'  if  you  don't  want  for  to  use  'er,  thraw 
tha  bloody  thing  in  tha  sump'.  Poetry,  m'son,  mus'  be 
jus'  like  a  set  o'  timber — snug  an'  fitty,  so  I've  put  in  a 
wedge  or  two,  squared  'er  h'up  a  bit,  an'  'ere  gaws : 

There  be  some  minin'  h'experts  in  tha  states, 

Oo've  studied  years  'pon  years  to  fill  their  pates 

Full  o'  dips  an'  spurs  an'  h'angles. 

An'   h'all   such  bookish   tangles. 

Not  like  you  nor  me  worked  h'out  li'upon  h'our  slates 

But  min'  you,  there's  some  'igh-loned  h'engineers, 

'Oo've  took  a  course  in  these  'ere  minin'  schools. 

May  be  tried  to  learn  but  couldn't, 

F'or  I  naws  well  they  wouldn't 

Naw  tha  trammers  from  tha  Sutro  Tunnel   nudes. 

They'll  spen'  h'all  day  a'  geekin'  li'at  a  rock, 

Tha  words  they'll  speak  to  'ee  would  stop  a  clock. 

They  will  say  h'it's  h'argentifiiis, 

I'er'aps,  a  bit  h'aurifrus, 

Il'also  full  o'  'ornblende,  gUmrc  an'  poppycock. 

Hut  they  doesn't  naw  cut-'cde  from  a  lifTer, 

Nor  'ow  a  set  o'  timber  should  be  put, 

An'  never  seems  to  'ave  tha  lime 

For  to  study  h'out  tha  mine. 

Nor  doesn't  naw  tha  'angin'  fjojii   lli:i   foot. 

('oul<ln't  tell  a  sollar  from  length  o'  lails. 

Wouldn't    naw   bal-dag   from   a   keg  o'  nails. 

An'  w'ol   they  miws  o'  shovelin', 

.lus'  conie.s   o'   this   "ere   grnvelin' 

With  a  muck-stick,  shovelin'  .inaw,  an'  bieakin'  trails. 

They  mightn't  naw  n  slick-sheet  fnini  a  sheave- wheel. 

Nor  worked  in  runnin'  groun'  like  you  an'  me. 

Hut  w'en  thee  take  un  forth  an'  buck,  thee'll  h'admit 

that  h'it's  a  fac", 
Ihi-y'ri'  better  h'e<lur«led  chapH  Ibiiri  we. 
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Consultation 


The  Kata-Thermometer 

"The  student  of  mine  ventilation  and  of  atmospheric 
conditions  surrounding  mine  workers  is  reading  many 
references  to  'Leonard  Hill's  Kata-Thermometer'  as  an 
instrument  indicating  these  conditions.  None  of  us  have 
ever  seen  one  or  had  its  principles  explained.  I  assume 
that  it  is  some  form  of  thermometer,  and,  therefore, 
address  you  with  our  request  for  a  brief  exposition  of  the 
present  form  of  the  instrument  and  of  its  indications." 

The  kata-thermometer  is  an  instrument  used  to  meas- 
ure the  cooling  power  of  the  atmosphere.  It  is  some- 
what similar  to  the  ordinary  wet  and  dry  bulb  thermom- 
eter, both  in  construction  and  operation,  and  has  been 
practically  applied  to  the  ventilation  problems  of  deep 
mines,  particularly  in  South  Africa.  It  is  found  in 
practice,  according  to  Dr.  J.  A.  Orenstein,  that  kata- 
thermometer  readings  afford  a  much  better  v^'ay  of  in- 
vestigating actual  atmospheric  conditions  in  relation  to 
practical  problems  than  anything  which  one  could  pos- 
sibly obtain  with  the  anemometer  or  thermometer.  The 
"kata"  is  easily  used,  and  the  calculations  are  simple. 

It  is  best  described  in  the  words  of  its  inventor  and 
designer.  Dr.  Leonard  Hill,  who,  writing  in  the  Monthly 
Weather  Review  for  December,  1920,  states  that: 

"Wet-bulb  temperatures  in  factories  and  mines  are 
physiologically  much  more  important  than  dry-bulb  tem- 
peratures; so,  too,  the  vapor-pressure  reading  is  much  more 
important  than  the  relative  humidity,  and  the  velocity  of 
movement  of  the  air  is  most  important  of  all,  for  on  this 
chiefly  depends  cooling  by  convection  and  evaporation.  The 
dry-bulb  thermometer  indicates  the  average  effect  of  the 
temperature  of  the  air  and  walls  of  the  inclosure  on  itself; 
it  does  not  show  the  cooling  and  evaporative  power  of  the 
environment  on  the  skin  and  respiratory  membrane.  It  is 
a  static  instrument,  whereas  the  body  is  dynamic,  producing 
heat  which  must  be  lost  at  an  equal  rate. 

"To  measui-e  cooling  and  evaporative  powers  I  have  intro- 
duced the  kata-thermometer,  a  large-bulbed  spirit  ther- 
mometer of  standard  size  and  shape  [British  standards 
understood],  graduated  between  100  deg.  and  95  deg.  F.' 
The  bulb  is  heated  in  hot  water  in  a  Thermos  flask,  until 
the  meniscus  rises  into  the  small  top  of  the  bulb.  It  'S 
then  dried,  suspended,  and  the  time  of  cooling  from  100  deg. 
to  9.5  deg.  F.  is  taken  with  a  stop  watch  in  seconds.  The 
number  of  seconds  divided  into  a  factor  number  (approx- 
imately 500,  and  determined  for  each  instrument)  gires 
the  cooling  power  by  convection  and  radiation  on  the  sur- 
face of  the  'kata'  at  approximately  this  temperature,  in 
millicalories  per  square  centimeter  per  second.  The  opera- 
tion is  repeated  with  a  cotton  muslin  fingerstall  on  the 
bulb,  and  the  wet  'kata'  cooling  power  obtained,  a  cooling 
power  due  to  evaporation,  radiation,  and  convection. 

"The  difference  between  the  two  gives  the  evaporative  cool- 
ing power.  In  Britain  the  mean  dry  'kata'  cooling  power 
on  the  top  of  observatories  is  from  20  deg.  to  25  deg.  F.  in 
July  and  August  and  about  40  deg.  F.  in  December  and 
January.  Extensive  observation  shows  that  the  dry  'kata' 
cooling  power  is  about  6  in  ordinary  rooms  occupied  by 
sedentary  workers.  It  certainly  should  not  be  less  than  6 
except  under  conditions  of  outside  temperature  which  make 
it  impossible  to  secure  such  a  cooling  power  by  means  of 
fan  ventilation.     It  is  found  to  be  as  low  as  4  and  even  3 

■Dr.  Hill  has  stated  that  the  mean  of  100  deg:.  and  95  deg.  F. 
was  36.5  deg.  C,  which  could  be  taken  as  the  skin  temperature: 
hence  the   reason   for   taking  the  range   indicated. 


in  factories  and  offices  when  proper  attention  to  ventilation 
would  easily  secure  readings  of  6. 

"When  physical  work  is  being  done,  the  reading  should 
be  higher,  say  7  or  8,  or  even  more  when  labor  is  being 
performed.  By  keeping  the  cooling  power  in  proper  rela- 
tion to  the  work  done  and  the  heat  output  of  the  worker — 
four  times  as  much  energy  is  spent  by  the  body  in  heat  as 
in  doing  external  work — the  latter  can  be  kept  from 
sweating,  and,  working  with  comfort  and  ease,  he  will  be 
naturally  stimulated  to  give  greater  output.     .     .     . 

"The  'kata'  can  be  used  as  an  anemometer,  the  formula 
connecting  temperature  and  wind  with  the  cooling  of  the 
dry  'kata'  having  been  marked  out  in  wind  tunnels.  .  .  . 
Renewed  investigation  at  a  low  range  of  velocities  gave  the 
following  as  the  more  nearly  correct  form: 

H/e  =  0.12   -I-   OMV~v; 
and  for  velocities  below  0.4  meter  per  second 

H/e  =  0.165   -I-  0.42  V"^. 
(in  which 

H  =  Cooling    power    of    air    in    millicalories    per    sq.cm. 

per  second. 
"  =  Excess  of   'kata'   temperature    over    temperature    of 

air  =  36.5  —   t. 
r  =  Velocity  of  wind  in  meters  per  second.) 

"The  wet  'kata'  reading  is  found  to  be  about  18  to  20 
in  rooms  which  do  not  feel  close  when  sedentary  work  is 
being  done.  In  warm  moist  spinning  sheds  and  mines  it 
may  be  as  low  as  10  to  12.  The  wet  'kata'  reading  is  of 
great  import  when  the  temperatures  approximate  body 
temperatures,  and  cooling  by  convection  and  radiation 
becomes  greatly  reduced.     .     .     . 

"The  'kata'  indicates  cooling  and  evaporative  power 
from  its  own  surface,  not  from  the  human  body.  Its  bulk 
is  comparable  with  the  body  of  a  mouse,  and  is  much 
smaller  than  the  parts  of  a  human  body.  The  'kata'  read- 
ings give  valuable  measures  of  cooling  and  evaporating 
powers,  but  not  directly  measurements  of  the  cooling  and 
evaporative  loss  of  the  body.     .  ." 

To  anyone  interested  in  a  more  extended  discussion 
of  the  kata-thermometer,  an  article  published  in  the 
November,  1920,  issue  of  The  Journal  of  the  Chemical, 
Metallvrqical  &  Mining  Society  of  South  Africa,  en- 
titled, "The  Kata-Thermometer  and  Its  Practical  Use 
in  Mining,"  by  H.  J.  Ireland,  will  be  found  valuable,  as 
it  gives  an  extended  record  of  the  experimental  work 
leading  up  to  the  design  of  the  instrument,  and  a  dis- 
cussion of  the  theoretical  and  practical  considerations 
governing  its  use.  A  paper,  "Scheme  for  Working  the 
City  Deep  Mine  at  a  Depth  of  7,000  Ft.,"  by  E.  H. 
Clifford,  published  in  the  February,  1921,  Bulletin  of  the 
Institution  of  Mining  and  Metallurinj,  describes  an  ap- 
plication of  the  "kata"  to  mining  operations  at  great 
depths,  and,  coupled  with  the  discussion  following  in 
the  March  and  April  numbers  of  the  Bulletin,  presents 
an  interesting  and  highly  informative  and  instructive 
amount  of  data. 

The  consensus  of  opinion  among  those  engineers  and 
others  who  have  made  practical  use  of  the  device  seems 
to  be  wholly  commendatory.  Mr.  Clifford  in  his  article 
pays  tribute  to  Dr.  Hill's  work  in  stating  that  "It  is  to 
the  recent  researches  of  Dr.  Leonard  Hill  and  his  as- 
sociates that  we  owe  an  adequate  statement  of  the 
physiological  theory  of  ventilation." 
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Handy  Knowledge 


Repairing  a  Gold  Dredge  Bull  Gear 

By  C.  M.  Romanowitz 

Written  for  Engineering  mid  Mining  Journal 

On  the  night  of  April  5,  1921,  at  10:45  o'clock,  the 
Marvsville  dredge  No.  5,  operating  at  Marigold,  Cal., 
was  shut  down,  owing  to  a  serious  break  of  the  bull 
gear  on  the  starboard  side.  The  cause  of  the  trouble 
was  a  break  of  the  intermediate  shaft  on  the  port  side, 
which  threw  all  the  load  on  the  starboard  gear,  which 
was  weak  because  it  had  been  poorly  repaired  pre- 
viously. The  gear  apparently  bi'oke  first  in  the  old 
weld  in  the  hub  as  shown  at  x  in  Fig.  1,  then  breaking 
at  the  other  three  points  also  designated. 

The  gear  is  of  cast  steel,  approximately  14  ft.  2  in. 
in  diameter,  15-in.  face,  16  in.  through  the  huh,  with 
192  cut  teeth  of  25-in.  pitch.  It  is  cast  in  halves  and 
bolted  together  through  the  hub  with  four  2i-in.  rod 


Ktf-w 


THK  f;EAn  BROKE  FIR.ST  AT  X,  THEN  AT  OTHER 
roiNTS  AS  .SHOWN 

bolt.s  and  eight  2i-in.  bolts  through  the  split  spokes, 
and  weigh.s  18,190  lb. 

As  there  was  no  spare  gear  on  hand,  and  as  the  gear 
was  not  interchangeable  with  the  gears  on  the  other 
18-cu.ft.  dredge.M  in  operation,  the  situation  was  seri- 
ou.s,  owinif  to  the  probable  shut-down  of  from  six  to 
eJKht  weeks  before  a  new  gear  could  be  supplied.  It 
wa.H  therefore  necessary  to  try  to  repair  the  broken 
jfear,  even  though  it  looked  almost  impossible.  It  was 
without  doubt  the  largest  electric  welding  job  ever  tried 
on  a  gold  dredge. 

The  four  pieces  of  the  broken  gear  were  taken  to 
the  dredge  repair  shops  at  Marigolrl  anfl  there  arranged 
for  the  welding.  Owing  to  (he  fact  that  the  gear  had 
l-eeri  electrically  welded  before,  and  had  failed  at  the 
welded  part,  there  was  not  much  ((infidence  that  the 
electric  welding  would  do  the  work  [)n)pcrly.  However, 
upon  close  cxamliiulion  of  the  bn-iik,  it  was  easily  seen 
that  the  original  welding  had  been  poorly  done.  This 
was  owing  to  the  fact  that  the  repair  had  been  made  by 
a  man  who  had  had  no  experience  in  the  heavy  work  and 


who  was  forced  to  work  almost  continuously  until  the 
job  was  completed.  The  weld  clearly  showed  that  the 
work  had  been  slighted  toward  the  end,  and  that  the 
man  had  not  had  sufficient  experience. 

Through  the  kindness  of  the  Natomas  Company  of 
California,  that  company's  large  welding  apparatus,  used 
on  the  dredges  at  Natoma,  was  taken  to  Marigold  to  do 
the  work.  Two  welders  having  considerable  experience 
in  heavy  welding  were  put  on  the  work.  The  men 
worked  twelve-hour  shifts  until  the  job  was  completed, 


•I'liK  i)ui';i ' 


taking  approximately  eight  (loulilc  shifts  and  using  over 
400  II).  of  welding  rods. 

In  the  meantime,  on  the  tnoniing  of  April  9,  at  9  a.m., 
two  plates,  IS  in  thick  by  I2()  in.  wide  and  272  in. 
long,  were  located  at  the  Ralston  Iron  \V(nks.  These 
were  ordered,  cut  in  halves,  12f)  x  ^'M\  in.,  loaded  on 
cars  and  left  San  Francisco  at  .'5  p.m.  the  same  day, 
arriving  in  Marysville  Apiil  10,  and  were  haidcd  out 
to  Marigold  the  morning  of  Apiil  1 1.  Two  of  the  plates 
weri'  rut  to  10  ft.  (!  in.  outside  diameter  and  2(!  in.  in- 
side (liiinicti'r  and  from  I  he  ntlicr  two  were  cut  two 
additional  pl.-ites  of  48  in.  outside  diameter  .iiid  '.2(;  in. 
inside  diameter. 

The  welded  gear  and  four  plati-s  were  then  hauled  to 
the  plant  of  the  Yuba  .Maniifiirtiiring  Co.  at   Marysville 
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on  April  14,  arriving  at  4  p.m.  At  6  p.m.  the  gear  was 
set  on  the  mill  and  the  machining  started.  It  was 
necessary  to  machine  the  hubs  to  26h  in.  diameter  in 
order  to  shrink  the  reinforcing  plates  on,  and  in  doing 
this  it  was  necessary  also  to  machine  through  the  boxes 
for  the  four  24-in.  bolts,  leaving  the  holes  exposed, 
which  were  filled  with  rods  and  electrically  welded.  The 
hubs  were  first  rough  finished,  and  after  the  welding 
was  done  the  machining  was  completed  to  the  necessary 
diameter.  Also,  to  permit  the  plates  to  be  put  on,  it 
was  necessary  to  turn  the  outside  faces  of  the  spokes 
about  4  in.  deep  out  to  10  ft.  6  in.  diameter.  As  the 
spokes  were  made  of  tough  steel,  considerable  time  was 
saved  in  machining  the  second  side  by  burning  with  an 
acetylene  torch  the  excess  material  of  the  bosses  on  the 
hub  and  the  spokes,  leaving  just  a  small  amount  of 
machining  to  be  done.  The  bore  of  the  gear  was  not 
true,  and  it  was  necessary  to  add  metal  and  to  re-bore 
to  the  proper  diameter.  The  machining  of  one  side  and 
boring  took  until  3  p.m.,  April  17.  Then  by  the  method 
of  cutting  excess  material  just  described  there  was 
saved  about  thirty-two  working  hours  on  the  opposite 
side,  so  that  the  gear  was  taken  off  the  mill  on  April  19. 
The  plates  were  next  bored  on  this  mill,  which  is 
capable  of  turning  to  a  diameter  of  16  ft.   The  finished 
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plates  were  then  heated,  one  at  a  time,  and  shrunk  on 
the  gear.  In  heating  the  large  plates,  care  was  taken 
so  to  heat  them  with  the  oil  burners  as  to  make  them 
dish  outward.  One  was  shrunk  on  each  side,  so  that 
the  outside  diameter  of  each  plate  was  clear  of  the 
spokes.  Both  plates  were  afterward  drawn  together 
with  forty-eight  2-in.  rod  bolts,  which  were  so  placed 
as  to  give  good  bearing  against  the  spokes.  As  can  be 
seen  in  the  photographs,  the  plates  of  smaller  diameter 
were  not  bolted,  but  were  electrically  welded  to  the 
larger  ones  at  the  outside  diameter.  The  gear  as  re- 
paired weighed  23,980  lb. 

The  work  was  finished  at  the  Yuba  plant  at  1:30  p.m.. 
April  20,  and  hauled  to  the  dredge  repair  shop  at  Mari- 
gold and  to  the  bank  of  the  dredge  about  10  p.m.  that 
night.  At  1  a.m.,  April  21,  the  gear  was  placed  aboard 
the  dredge.  Considerable  difficulty  was  encountered  on 
the  dredge  owing  to  the  gear  being  originally  split  so 
that  it  could  be  conveniently  installed.  To  put  the  gear 
on,  it  was  necessary  to  disconnect  the  bucket  line,  tear 
down  part  of  the  hopper,  and  lift  the  upper  tumbler. 


shaft  and  port  gear  out  of  the  bearings  and  slide  them 
to  one  side  to  let  the  repaired  gear  clear  the  starboard 
truss  until  put  on  the  shaft.  Delay  was  akso  caused 
owing  to  limited  head  room  on  the  crane.  However, 
the  crew  overcame  these  hindrances  and  had  the  dredge 
ready  to  run  at  1 :30  p.m.,  April  21. 

The  lost  time  due  to  this  break  was  374  hours  45 
minutes,  or  15  days,  14  hours  45  minutes.  The  repairs 
were  made  under  the  direction  of  Gerald  H.  Hutton  and 
Gregg  Hanson,  of  the  Marigold  Store  &  Construction  Co. 

M.  L.  Summers,  of  the  Yuba  Consolidated  Goldfields, 
and  L.  D.  Hopfield,  of  the  Natomas  Company  of  Cali- 
fornia, greatly  assisted  Mr.  Hutton  in  the  welding  job 
by  their  experience  and  advice.  The  close  co-operation 
among  the  gold  dredge  superintendents  of  California 
is  shown  by  Mr.  Hopfield's  loaning  of  the  Natomas  weld- 
ing outfit  for  the  job,  which  was  too  large  for  the  weld- 
ing equipment  immediately  available. 

The  interesting  feature  of  this  repair  job  is  that  it 
establishes  a  further  limit  to  the  possibilities  of  large 
repair  work.  This  job  appeared  to  be  almost  imprac- 
ticable, and  it  required  courage  to  undertake  it.  The 
question  now  is,  what  is  the  limit  of  electric  welding 
in  repair  jobs  on  dredges?  Electric  welding  has  revo- 
lutionized dredge  repair  work,  and  the  job  just  described 
is  a  record  in  such  work. 


A  Two-Minute  Qualitative  Test  for  Lead 
By  E.  C.  D.  Marriage 

Written  for  Engineering  and  Mining  Journal 

A  rapid  and  reliable  test  for  the  presence  of  lead 
in  an  ore  should  be  a  part  of  the  handy  knowledge  of 
everyone  who  may  have  contact  with  the  ores  of  this 
metal.  A  method  that  is  more  or  less  in  common  use 
in  the  West  is  as  follows: 

Place  a  portion  of  the  finely  ground  ore,  approxi- 
mately 0.5  gram,  in  a  small  beaker,  drop  one  or  two 
drops  of  concentrated  nitric  acid  directly  upon  the  ore, 
allow  to  act  for  a  moment,  then  dilute  with  about  20 
c.c.  of  cold  water,  and  to  the  resultant  solution  add 
about  0.1  gram  of  finely  powdered  potassium  iodide. 
A  brilliant  yellow  precipitate  of  lead  iodide  will  indi- 
cate the  presence  of  lead. 

Other  minerals  may  be  present  in  the  sample  which 
have  the  power  to  liberate  iodine,  masking  the  color 
of  the  precipitate  if  the  lead  content  be  less  than  one- 
tenth  of  1  per  cent.  Copper  and  a  high  percentage  of 
iron  are  the  chief  source  of  interference.  An  excess 
of  nitric  acid  will  have  the  same  effect,  and  for  this 
reason  not  more  than  two  drops  should  be  added.  The 
dull  yellowish-brown  color  of  the  iodine  is  not  likely  to 
be  confused  with  the  brilliancy  of  the  lead  precipitate. 

The  test  is  distinctly  reliable,  and  in  the  hands  of  a 
skilled  operator  will  indicate  the  presence  of  the  metal 
when  as  low  as  two-tenths  of  1  per  cent. 


Mine  Locomotive  Haulage 

According  to  Gerard  B.  Rosenblatt,  the  lightest  per- 
missible weight  of  rail  that  can  be  used  in  the  opera- 
tion of  e'ectrical  locomotives  underground  is  as  foUov/s: 
4-ton  locomotive,  12-lb.  rail;  6-ton  locomotive,  16-lb. 
rail;  8-ton  locomotive,  20-lb.  rail;  10-ton  locomotive, 
25-lb.  rail;  15-ton  locomotive,  40-lb.  rail. 

The  mine-track  gage  with  respect  to  the  heaviest  loco- 
motive available  for  the  gage  of  track  is  as  follows: 
18-in.  gage,  4-ton  locomotive;  24-in.  gage,  8-ton  locomo- 
tive; 36-in.  gage,  20-ton  locomotive. 
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The  Mesopotamian  Oil  Controversy 


By  Henry  C.  Morris 

itten  for  Engmeering  and  Mining  Journal 


THE  MESOPOTAMIAN  oil  controversy  between 
the  United  States  and  Great  Britain  has  reached 
the  point  at  which  the  liquid  might  be  almost  said 
to  belie  its  nature  and  to  have  become  an  irritant  in- 
stead of  a  lubricant.  This  is  so  contrary  to  the  nature 
of  the  fluid  itself,  that  the  good  faith  and  good  sense  of 
the  governments  and  the  people  of  the  two  countries 
should  unite,  to  restore  oil  to  one  of  its  proper  functions 
of  lubrication,  and  as  suggested  by  Sydney  Brooks  in 
the  March  number  of  the  Fortnightly  Review,  the  two 
governments  should  take  counsel  together,  lay  their 
cards  on  the  table,  and  by  a  timely  discussion  and  the 
widest  publication  of  their  oil  policies  and  requirements 
do  everything  possible  to  moderate  feeling  and  to  re- 
store i>erspective. 

Ignorance  concerning  the  facts,  or  concealment  of 
them,  inadvertent  or  willful  misunderstanding  of 
opposing  statements,  or  unwarranted  animus,  only  pro- 
longs the  dispute,  confuses  the  argument,  and  adds 
bitterness  to  what  should  be  a  friendly  and  businesslike 
discussion. 

Diplomatic  Exchanges  Not  Productive 
OF  Results 

The  present  divergence  of  opinion  regarding  Meso- 
potamian oil  concessions,  particularly  as  between  the 
United  States  and  Great  Britain,  has  been  argued  pub- 
licly for  months  by  official  correspondence  and  by  the 
interested  nationals  of  both  countries,  without,  so  far  as 
the  public  can  learn,  any  approach  to  a  definitive  settle- 
ment. The  rational,  statesmanlike  method  of  adjust- 
ment necessitates  a  free,  frank,  and  open  discussion 
between  representatives  of  the  two  countries,  with  full 
authority  to  agree  on  a  plan  of  co-operation  that  will 
prevent  further  controversy  and  complications.  Substan- 
tial progress  has  been  made  by  the  exchange  of  official 
notes,  but  this  process  is  painfully  slow  and  unnecessar- 
ily delays  arriving  at  an  amicable  adjustment  of  the  con- 
troversy. It  JH  appropriate,  in  view  of  the  present  mis- 
understanding of  the  facts,  to  detail  the  basis  of  the 
reHpective  claims  and  to  .submit  the  brief  to  the  bar  of 
public  opinion,  particularly  in  the  two  countries  chiefly 
concerned. 

lilsrOKY   (ly  CONCKSSIONS 

The  Hritmh  claJmH  to  petroleum  conceHHions  have  the 
following  history : 

In  1888  a  reprcHentative  of  the  Deuf.srhe  Bunk 
obtained  a  coriceHsion,  by  imperial  (irman,  to  build  a 
railroad  from  Ismid  east  to  Angora,  which  was  com- 
pleted in  18»2.  This  \h  known  as  the  Anatolian  Railway 
f'onrt'HHion.  SubHequent  roncedMions  exti-ndcd  the  right 
of  the  Anatolian  railway  company  from  Kukiwhera 
southeast   to    Konin;   and    in    11»03   another   conccKHion, 


for  ninety-nine  years,  covered  a  right  of  way  from 
Konia  to  Bagdad  and  Basra,  via  Adana  and  Mosul. 
Article  XX  of  the  Anatolian  Railway  Convention  of 
1888  provided,  in  its  opening  paragraph,  that  the  con- 
cessionaire could  exploit  mines  which  it  might  discover 
in  a  zone  extending  for  twenty  kilometers  on  each 
side  of  the  center  of  the  right  of  way  if  it  conformed 
to  the  laws  and  regulations  relating  to  such  concessions. 
It  was  expressly  stated,  however,  that  this  permit  was 
not  to  be  construed  as  a  monopoly.  Article  XXII  of 
the  Bagdad  Convention,  or  concession,  granted  similar 
privileges  for  the  Konia-Bagdad  right  of  way,  but  for 
twice  the  lateral  extent  of  the  former  concession :  that 
is,  for  forty  kilometers  on  each  side  of  the  center  of 
the  right  of  way. 

Rights  Acquired  by  Anatolian  Railway 

In  1904,  the  Anatolian  Railway  obtained,  from  the 
Ministry  of  the  Civil  List,  the  right  to  explore  for  oil 
wells  in  the  vilayets  of  Mosul  and  Bagdad,  which  rights 
were  granted  to  the  civil  list  by  the  Sultan  in  firmans 
of  1889,  1898,  and  1902.  These  firmans  granted  all  oil 
wells  discovered  or  to  be  discovered  in  the  whole 
territory  of  the  two  vilayets. 

The  rights  granted  to  the  Anatolian  Railway  under 
its  convention  of  1904  with  the  Ministry  of  the  civil 
list  expressly  stipulated  that  preliminary  borings  or 
explorations  must  be  carried  out  within  one  year. 
These  preliminary  investigations  were  not  made,  and 
the  Anatolian  Railway  was  therefore  officially  notified 
of  the  forfeiture  of  its  rights  because  of  non-compliance 
with  the  provisions  of  the  convention. 

The  petroleum  rights  in  the  vilayets  of  Mosul  and 
Bagdad  were  transferred,  in  1908,  from  the  Ministry  of 
the  Civil  List  to  the  Ministry  of  Finance.  In  1912  the 
Turkish  Petroleum  Co.  was  formed,  as  the  result  of  a 
British-German  diplomatic  agreement,  to  take  over  the 
oil  rights  alleged  to  be  held  by  the  Deutsche  Bank  and 
its  subsidiaries.  It  should  be  remembered,  in  this  con- 
nection, that  the  Anatolian  Railway  had  already  for- 
feited its  rights  because  of  non-conii)liance  with  the 
terms  of  its  concession  and  had  lieen  olficially  notified 
of  the  fact. 

TiiKKi.^ii  l'K(iMisi;s  Nin   Honokei) 

The  Turkish  Petroleum  Co.  evidi-iitly  did  not  consider 
its  ac(|uisition  of  rights  any  loo  secure,  for  in  1914  it 
alleges  that  the  Turkish  Minister  cif  Fiiumce  promised 
th(!  company  a  contract,  or  concession,  covering  the  oil 
rights  ill  Mosiilnnd  Magdail.  Whatever  t  he  (iraiid  V'i/icr 
is  alleged  to  have  promised  or  did  promise  in  1914  was 
never  sanctioned  by  the  Turkish  I'arliMmenl.  which 
sanction  was  neccHsary  under  the  Turkish  law;  nor 
were  the  conditionH  of  the  alleged  concession  definitely 
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settled.  In  other  words,  the  alleged  contract  was 
merely  the  personal  statement  of  a  Turkish  official 
which  was  not  legally  binding  on  the  Turkish  govern- 
ment or  on  the  successor  of  the  Turkish  government  in 
Mesopotamia. 

The  ambassadors  of  Great  Britain,  Germany,  and 
Turkey  were  engaged  in  negotiations  regarding  this 
concession  or  contract  at  the  outbreak  of  the  World  War, 
at  which  time  the  railway  was  in  operation  from  Konia, 
with  one  or  two  breaks,  to  somewhat  beyond  the  crossing 
of  the  Euphrates  River  east  of  Birejik,  or  east  to  the 
Gulf  of  Alexandretta.  Such,  in  brief,  is  the  history  of 
the  so-called  Turkish  Concessions,  on  which  more 
detailed  light  is  shed  by  an  article  in  the  Quarterly 
Revieic  (London,  1917),  in  Volume  228,  under  the  title 
of  "The  Bagdad  Railway  Negotiations." 

British  Prime  Minister  Declines  to  Disclose 
Facts  and  Papers 

Requests  were  made  in  the  British  House  of  Com- 
mons in  June  and  July,  1920,  for  all  facts  and  papers 
covering  the  petroleum  claims  in  Mesopotamia.  On 
June  28,  1920,  the  Prime  Minister  stated  that  his 
reasons  for  refusing  to  honor  these  requests  were  that 
"It  is  not  possible  to  say  what  claims,  based  on  grants 
by  the  Turkish  government,  may  be  put  forward  in  the 
various  mandated  territories."  If  the  alleged  contracts 
were  valid,  or  were  in  full  legal  force  and  effect  at  the 
outbreak  of  the  war,  why  not  produce  them? 

On  Dec.  15,  1920,  the  Prime  Minister,  addressing  the 
House  of  Commons,  said: 

We  have  shown  pei-fectly  clearly  that  if  there  is  a 
rich  deposit  of  that  kind  (oil)  which  requires  to  be  examined 
— and  it  has  not  been  examined  up  to  the  present  time — 
we  have  made  it  quite  clear  that  if  there  's  a  rich  deposit 
of  that  kind,  it  is  for  the  benefit,  not  merely  of  the  British 
Empire,  but  for  the  whole  world,  and  that  we  shall  hold 
the  balance  merely  between  the  nations  of  the  world.  But 
the  mandate  means  that  it  is  under  British  advice. 

Lord  Robert  Cecil,  in  a  letter  to  the  London  Times 
'under  date  of  June  24,  1920,  went  even  further,  saying : 

LTnless  the  mandates  effectively  entitle  the  natives  to 
protection  and  forbid  improper  emploj-ment  of  the  resources 
of  the  mandated  territory,  the  advisory  powers  of  the 
League  will  be  a  farce,  and  we  shall  be  back  in  the  bad 
old  days  of  conquest  and  exploitation  which  it  was  the 
chief  object  of  the  mandate  system  to  destroy. 

When  the  Turkish  treaty  was  being  drafted  by  the 
representatives  of  the  Allied  powers,  the  President  of 
the  United  States  made  public  certain  statements  con- 
tained in  a  note  to  the  Allied  governments,  to  which 
the  Supreme  Council  at  San  Remo  replied  in  part  as 
follows-. 

The  economic  provisions  of  the  Turkish  treaty  are  in 
general  harmony  with  those  approved  in  the  treaty  with 
the  enemy  powers  with  particular  regard  to  concessions 
in  the  former  Turkish  Empire.  These  were,  as  is  well 
known,  not  infrequently  obtained  by  dubious  means  and 
under  conditions  inconsistent  with  the  best  development 
of  the  areas  where  they  were  located.  The  eventual  right 
to  cancel  concessions  has  only  been  provided  for  in  terri- 
tories which  are  to  be  placed  under  the  tutelage  of  the 
principal  Allied  forces.  It  has  been  felt  unfair  to  saddle 
these  new  states  with  burdens  which  they  had  no  voice  in 
incurring. 

Finally,  the  Allied  governments  take  this  opportunity 
of  assuring  the  United  States  Government  that  the  Allied 
governments  have  in  no  way  sought  by  the  territorial 
ichanges    and    arrangements    provided    for    in    the    Turkish 


treaty  to  place  their  corporations  or  citizens  in  a  privileged 
position  as  compared  with  American  citizens  and  corpora- 
tions. 

Secretary  Colby's  note  to  Lord  Curzon  under  date  of 
Nov.  20,  1920,  .said  in  part : 

This  Government  welcomes  your  pledges  to  the  effect 
that  the  natural  resources  of  Mesopotamia  are  to  be  se- 
cured to  the  people  of  Mesopotamia  and  to  the  future  Arab 
state  to  be  established  in  that  region,  and  that  it  is  the 
purpose  of  the  British  government,  fully  alive  to  its  obliga- 
tions as  a  temporary  occupant,  not  only  to  secure  those 
resources  to  the  Mesopotamia  state,  but  also  its  absolute 
freedom  of  action  in  control  thereof,  and  in  particular  that 
it  is  far  from  the  intention  of  the  mandatory  power  to  es- 
tablish any  kind  of  monopoly  or  preferred  position  in 
its  own  interests. 

Another  significant  paragraph  of  the  Colby  note  says: 

1  need  hardly  refer  again  to  the  fact  that  the  Govern- 
ment of  the  United  States  has  consistently  urged  that 
it  is  of  the  utmost  importance  to  the  future  peace  of  the 
world  that  alien  territory  transferred  as  a  result  of  the 
war  with  the  Central  Powers  should  be  held  and  adminis- 
tered in  such  a  way  as  to  assure  equal  treatment  to  the 
commerce  and  to  the  citizens  of  all  nations. 

And  again  our  Secretary  of  State  says: 

.  .  .  1  might  observe  that  such  information  as  this 
Government  has  received  indicates  that,  prior  to  the  war, 
the  Turkish  Petroleum  Co.,  to  make  specific  reference, 
possessed  in  Mesopotamia  no  rights  to  petroleum  conces- 
sions or  to  the  exploitation  of  oil;  and  in  view  of  your 
assurance  that  it  is  not  the  intention  of  the  mandatory 
power  to  establish  on  its  own  behalf  any  kind  of  monopoly, 
I  am  at  some  loss  to  understand  how  to  construe  the  pro- 
visions of  the  San  Remo  Agreement  that  any  private 
petroleum  company  which  may  develop  the  Mesopotamian 
oil   fields  "shall   be  under  permanent   British   control." 

In  a  communication  to  the  London  Times  under  date 
of  Oct.  21,  1920,  A.  Berriedale  Keith,  an  eminent 
British  authority  on  constitutional  law,  of  the  Univer- 
sity of  Edinburgh,  said  in  part: 

The  report  that  the  State  Department  at  Washington 
is  far  from  favorably  impressed  with  the  British  and  French 
attitude  on  the  question  of  Mesopotamian  oil  suggests  an 
interesting  point  as  to  the  meaning  of  Article  XXII  of 
the  Covenant  of  the  League  of  Nations.  ...  I  am  wholly 
unable  to  understand  how  the  obligations  imposed  by  the 
League  Covenant  are  to  be  reconciled  with  the  agreement 
regarding  petroleum  concluded  on  April  25  at  San  Remo 
between  Mr.  Lloyd  George  and  M.  Millerard,  which  appears 
to  me  to  be  open  to  all  the  criticisms  adduced  in  the  case 
of  Nauru,  while  the  reply  made  by  Lord  Milner  is  in- 
applicable. For  the  British  government  itself  to  develop 
the  Mesopotamian  oil  field  appears  to  be  wholly  incom- 
patible with  the  obligations  of  a  mandatory  state,  as 
opposed  to  a  state  exercising  a  veiled  annexation,  and  the 
manifest  duty  of  the  mandatory  appears  to  be  to  advise 
the  Mesopotamian  administration  that  in  the  grant  of 
concessions  for  oil  strict  impartiality  must  be  observed 
by  the  nationals  of  the  state  and  members  of  the  League. 
If  it  is  contended  that  the  British  and  French  govern- 
ments are  entitled  to  make  use  of  the  rights  flowing  to 
them  from  former  Turkish  concessions,  the  reply  is  simple; 
by  agreeing  to  the  terms  of  the  League  Covenant  they 
have  precluded  themselves  from  exercising  in  specie  these 
rights  when  in  conflict  with  the  principles  and  terms  of 
the  Covenant,  and  have  only  a  right  to  be  reimbursed  by 
the  Mesopotamian  state  the  amount  of  any  expenditures 
actually  incurred  by  them  heretofore  under  the  terms  of 
the  concessions. 

The  question  is  one  of  far  more  than  theoretic  interest; 
the  deplorable  waste  of  British  and  Indian  lives,  apart 
from  the  enormous  expenditures  involved  in  the  pacifica- 
tion of  Mesopotamia,  is  more  unjustifiable  if  it  is  incurred 
in  the  pursuit  of  a  policy  which  persisted  in  will  endanger 
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Anglo-American  relations  and  rain  all  belief  in  the  honesty 
of  the  mandatory  system. 

In  explanation  of  the  above  quotation,  particularly 
the  reference  to  the  British  government  itself  develop- 
ing Me.sopotamian  oil  fields,  it  must  be  understood  that 
the  British  government  really  controls  the  Turkish 
Petroleum  Co.,  through  the  Anglo-Persian  interest  in 
the  latter.  It  is  known  of  course  that  the  British 
government  holds  two-thirds  of  the  capital  stock  of  the 
Anglo-Persian  Oil  Co.,  and  that  the  government  repre- 
sentative on  the  board  of  directors  of  this  company 
can  negative  any  action  of  the  board. 

I  submit  therefore  that  the  Mesopotamian  petroleum 
concessions  were  forfeited  ten  years  before  the  war, 
and  that  if  any  partial  rights  which  it  is  claimed  were 
acquired  prior  to  the  World  War  are  regarded  by  Great . 
Britain  as  a  monopoly  which,  ".  .  .  shall  be  under 
permanent  British  control,"  they  are  a  violation  of  the 
statement  of  the  Supreme  Council  of  the  League  of 
Nations  that  the  Allied  governments  have  in  no  way 
sought  to  place  the  corporations  or  citizens  in  a  privi- 
leged condition  as  compared  with  American  citizens  or 
corporations. 

To  quote  Dr.  John  H.  Latane,  professor  of  diplomacy 
at  John  Hopkins  University: 

The  San  Remo  Agreement  should  not  be  permitted  to 
stand,  and  if  Great  Britain  wishes  to  remain  on  cordial 
terms  with  the  United  States  she  must  back  down  from  a 
position  which  is  wholly  untenable. 

Further  to  prolong  the  arguments,  and  thus  endanger 
the  friendship  between  Britain  and  America  in  order 
to  sustain  a  ministry  before  its  people  and  its  com- 
mercial interests,  or,  for  the  sake  of  an  economic  ad- 
vantage based  on  dubious  antecedents,  to  uphold  an 
invalid  claim,  constitutes  an  unforgivable  reversion 
to  the  short-sighted,  selfish,  economic  imperialism 
which  was  the  principal  cause  of  the  World  War. 

Let  us  show  our  mutual  good  faith  by  our  mutual 
willingness  to  come  speedily  to  a  .I'ust  and  amicable 
settlement  of  this  unnatural  cause  of  international 
irritation. 


Petroleum  in  the  Salta-Jujuy  District, 

Argentina* 

By  Arthur  H.  Redfield 

The  Salta-Jujuy  district  of  northern  Argentina  is  a 
trianguiar  area,  with  side.s  about  100  miles  long,  lying 
800  to  900  miles  northwest  of  Buenos  Aires,  adjoining 
the  frontier  of  Bolivia,  with  whose  fields  it  is  continu- 
ouH.  Its  area  conlain.s  about  5,000  square  miles,  of 
which  250  square  mile.H  contain  evidences  of  petro- 
leum, but  of  which  less  than  one  square  mile  has  been 
tested,  with  varying  results. 

Oil  occurs  in  the  red  .shales  and  sandstoneH  of  the 
petroIiferouH  frirmation,  placed  by  Brackebusch  and 
Slcinmann  in  the  Lower  Cretaceous,  but  considered  by 
I'.onarelli  to  extend  into  the  Tertiary.  The  latter 
divides  the  petroliferouH  formation  into  four  groups: 
(h)  The  lower  sandstoncH,  r,,r,00-K.200  ft.  thick;  (\>) 
the  limeHtone-dfilomilc  horizon,  K'.l  ft.  thick;  (c)  the 
upper  Handstones,  !)70  ft.  thick;  and  (d)  the  Suh- 
Andine  Tertiary  (7),  8,200  ft.  in  thickness.  All  arc 
probably  of   marine  origin.     The   oil,   occurring   prln- 

•U.  H.  fV>oloBlf«l  Hurvoy.  Section  of  Fori'lun   .Mlncrnl  Kciiourcoii. 


cipally  in  the  lower  sandstones  and  the  limestones,  is 
believed  to  exist  here  in  secondary  deposits,  formed  in 
the  underlying  Devonian.  Moderate  folding  and  over- 
thrust  faulting  are  discernible  in  the  Salta-Jujuy  dis- 
trict. Right  anticlines  are  observed  in  the  petroliferous 
formation. 

Numerous  oil  seepages  occur,  as  at  Loma  de 
Ipaguazu,  Aguas  Calientes,  Quebrada  de  Iquira,  Zanga 
Honda,  Sierra  del  Alto,  Rio  Chico,  Vado  Hondo,  and 
Rio  Colorado.  The  Lower  Traissic  (?)  limestones  of 
the  Upper  Salado  River  are  charged  with  petroleum. 
Sulphur  springs  are  numerous. 

The  Salta-Jujuy  district  was  studied  in  1882  by 
Brackebusch,  and  in  1888  by  Dr.  iiber,  for  the  Com- 
pania  Mendocina  de  Petroleo.  This  company  in  1910-11 
drilled  four  wells  at  El  Garrapatal,  without  result.  The 
Compania  "El  Petroleo  Argentine"  drilled  at  the  same 
time  Laguna  de  la  Brea,  Jujuy.  without  commercial 
success.  Senor  Tobar  drilled  four  shallow  wells  at 
Quebrada  de  Galarce  without  obtaining  oil  in  any  quan- 
tity. A  well  drilled  by  the  Argentine  government  at 
Capiazuti  was  abandoned  in  1916  "for  economic  rea- 
sons." 

Concessions,  as  granting  exclusive  mining  rights  or 
special  privileges  over  large  areas,  do  not  exist  in  the 
Mendoza-Neuquen  district.  The  term  concession  is 
applied  to  the  permission  granted  by  the  national  or  a 
provincial  government  to  prospect  or  develop  a  given 
area.  A  concession  may  be  granted  to  anyone,  citizen  or 
alien,  who  complies  with  the  ofiicial  formalities.  The 
discoverer  of  a  mineral  deposit  has  prior  rights  over 
all  other  applicants.  All  mines  are  owned  by  the  pro- 
vincial governments,  or,  in  national  territories,  by  the 
national  government. 

Foreigners  in  Argentina  enjoy  all  the  civil  rights  of 
the  citizen,  and  may  do  business  or  trade  without  adopt- 
ing Argentine  citizenship  or  paying  special  taxes.  Citi- 
zenship may  be  acquired  after  two  years'  residence. 
Neither  the  mining  code  nor  the  law  and  regulations  of 
mining  make  any  distinction  between  nationals  and  for- 
eigners for  obtaining  or  developing  concessions.  A  bill 
has  been  submitted  to  the  Argentine  Congress,  however, 
declaring  all  petroleum  wells  to  be  national  property,  to 
be  prospected  or  exploited  by  the  national  government. 


The  Dover  Oil  Field,  Ontario 
Special  CouREsi-oNnKNCE 

Work  by  several  companies  in  the  Dover  oil  field,  in 
western  Ontario,  is  making  steady  progress.  The  Petrol 
Oil  &  Gas  Co.  has  seven  tank  cars  of  oil  ready  for 
shipment,  and  its  production  of  l)oth  oil  and  gas  is 
reported  to  be  satisfactory.  The  Vacuum  Gas  &  Oil  Co.'s 
well  is  being  connected  with  the  Southern  Pipe  Line 
Co.'s  gas  mains.  The  Ajax  Oil  &  (las  ('o.  is  holding  oil 
for  shipment,  i)umping  from  five  coniplcted  wells,  and 
will  lest  the  different  oil  horizons  pciietratcd  in  the  shal- 
low drilling. 

The  Eureka  company  is  pliinning  exi)loration  of 
the  Niagara  and  Guelph  geological  sands  between  1,300 
and  I. -loo  ft.  deep.  The  Ihiiveisnl  experienced  some 
troiiliic  with  that  comiiany's  lirst  well  in  setting  the 
2,!»i)0  ft.  of  (ii-in.  casing  on  the  lop  of  the  oil  and  gas 
sands,  but  is  now  nuiking  sat  isljiclory  progress.  The 
Peninsular,  a  new  operHlor  in  tlic  mIuiIIow  field,  adjoin- 
ing the  Ajax.  has  two  producing  wells  ;m(l  is  drilling 
three  adjacent  letweH. 
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tor  which  the  reader  desirous  of  more     a   reverberatory   furnace   which   smelts 


Handbook  of  Metallurgy.     Vol.  1   (Cop- 
per,  Lead.    Silver,    Gold).     By   Dr. 


253    tons   in    twenty-four   hours,    using 
1   ton  of  coal  for  4.25  tons  of  charge; 
that  at  Dollar  Bay,  Michigan,  "mineral 
containing  about  60  per  cent  of  copper 
is  treated,  over  41,000  tons  having  been 
treated  in  the  year  1905-6."     Practically 
Carl  Schnabel;  translated  by  Henry     nothing   is  said  about  the  hydrometal- 
Louis.     Third   edition.     Cloth;   6   x     iu,-jry  of  copper;  electrical  precipitation 
9;    pp.    1,171.      Macmillan    &    Co.,     of  solutions  of  copper  derived  from  ores 
London:     The  Macmillan  Co.,  New     jj,  j,ot  mentioned  as  a  commercial  pro- 
York.     Price.  $13.50.  cess;  basic  converting  receives  a  brief 
Since  1894,  when  the  first  edition  of     paragraph;  and  three  lines  are  devoted 
Dr.    Schnabel's   treatise    on    metallurgy     to  pulverized-coal  firing.  Pyritic  smelt- 
was    published,    this    book    has    rightly    jng  jg  divided  into  two  types,  one  being 
Successive     the  "true"  type  in  which  no  fuel  what- 


precise  information  will  proceed  to  the 
local  authorities  listed  in  the  copious 
bibliographies.  J.  E.  S. 

Genlogv  of  the  Britkh  Empire.     By  F. 

R.   C.   Reed.     Cloth;    5*   x   8i;    pp. 
480.    Edward  Arnold,  London;  1921. 
Longmans,  Green  &  Co.,  New  York. 
Price,  $14. 
This  is  a  rather  curious  development 
of  the   "political  and  commercial   geol- 
ogy"   trend.      It    is    political    geology 
divorced  from  the  commercial  geology. 
The     treatment     is     purely     from     the 

geologic    point    of    view,   and   although     been  considered  a  class 

economic   geology   has  its   place  in  the     editions  appeared  in  English  in  1898,  in     gver  is  used  and  which  has  come  into 
presentation,   it   is   a   very   subordinate     German  in  1902.  and  in  English  in  1904.     use  in  only  a  "few  instances,"  such  as 
^  ...  ■   •  ..        ^^^  present  volume  is  a  revision  of  the 

second  English  edition  by  Dr.  Louis,  the 
translator.  Dr.  Schnabel  having  died, 
and  retains  the  form  of  the  earlier  book 
with  some  of  the  older  matter  replaced 
with  descriptions  of  more  recent  pro- 
cesses and  equipment.     The  subject  of 


one.  The  emphasis  is  mainly  on  the 
stratigraphic  structure,  volcanic  and 
tectonic  features,  and  even  paleontol- 
ogy occupies  a  not  unimportant  place. 
Yet  only  British  territory  is  included. 
For  example,  the  book  begins  by  de- 
scrib.ng    the    geology    of    the    Rock    of 

Gibraltar,  passes  thence  to  the  Maltese     copper   occupies   387   pages;   lead,  216; 
Islands,    thence    to    Cyprus,    and    from     silver,  331;  and  gold,   198.     It  was  the 


there  to  Egypt  and  the  Anglo-Egyptian 
Sudan. 

Such  Mediterranean  lands  as  do  not 
lie  under  the  British  flag  are  geologi- 
cally non-existent  to  the  reader  who 
voyages  in  fancy  along  with  this  book. 
Under  "The  West  Indies"  we  read 
about  the  British  islands,  British  Hon- 
duras, and  British  Guiana,  and  it  is 
curious  to  find  that  the  only  geology  of 


at  "Tilt  Cove  in  Newfoundland,  Mount 
Lyell  in  Tasmania,  at  the  Mammoth 
Copper  Co.,  Kenneth,  Cal.,  and  at  Duck- 
town,  Tenn."  Chalcopyrite  is  said  to 
be  the  mineral  source  of  most  of  the 
world's  copper,  although  native  copper 
"occurs  in  large  quantities  on  Lake 
Superior  in  the  State  of  Michigan,  and 
at  Santa  Rita  in  New  Mexico." 

In  discussing  the  metallurgy  of  lead, 
nothing  is  said  of  the  Newnam  ore 
hearth,  and  those  parts  devoted  to 
roasting  in  shaft  furnaces,  to  the  charg- 
ing of  blast  furnaces,  and  to  a  descrip- 
tion of  blast  roasting  equipment  are 
decidedly  incomplete  when  judged  by 
present  day  practice.  The  only  refer- 
ence to  the  Cottrell  process  is  the  sen- 
tence, "Electrical  methods  of  fume  pre- 


tain  fewer  omissions  and  inaccuracies 
due  to  tardy  publication,  for  improve- 
ments in  practice  have  not  been  so 
radical.     Also,  those  sections  were  ap- 


intention  of  Dr.  Louis  to  publish  this 
book  six  or  seven  years  ago;  most  of  the 
material  was  ready  for  the  printer  in 
1914  and  much  of  it  was  in  type  at  that 
time.  When  the  war  broke  out,  pub- 
lication had  to  be  delayed,  and  not  until 
this  year  did  the  book  finally  appear. 

No    book    on   metallurgy    covers    the 

ground   so   thoroughly   as   this  volume. 

Most  of  us  in  America  are  accustomed 

China  is  that  of  Hongkong.     The  treat-     to  reading  chiefly  of  American  practice     cipitation  have  also  been  tried,  but  have 

ment  is  consistent  to  its  plan,  and  quite    as  presented  by  Hofman,  Peters,  Ingalls,     not  yet  passed   into  current  practice." 

up  to  date.     The  geology  of  the  "Man-     and  others,  but  here  processes  used  all     xhe   sections    on    gold   and    silver   con 

over  the  world  are  described  in  consider- 
able detail,  though  European  practice 
is  given  most  prominence.  The  book 
will  be  particularly  valuable  in  our  own 
treated  from  the  viewpoint  of  natural  library  for  replying  to  inquirers  about  parently  prepared  a  year  or  two  later 
geological  divisions,  or  at  the  most  of  equipment  and  processes  known  only  to  than  the  other  matter  in  the  book, 
natural  geographical  divisions,  although,  us  by  name  or  not  at  all.  Metallurgists  Omission  of  such  improvements  as  the 
to  be  sure,  the  study  of  the  geology  of  may  find  the  information  given  about  Crowe  process,  is,  however,  noticeable, 
the  United  States  is  confined  to  our  foreign  operations  suggestive  as  a  solu-  The  ad%'isability  of  publishing  this 
borders,  and  our  numei-ous  state  sur-  tion  of  some  of  their  own  difficulties,  book  without  bringing  it  up  to  date  is 
veys   have   similarly  respected  political     For  example,  at   one   American  copper     open  to  question,  as  is  also  the  enthu- 

smelter,  a  method  of  selective  convert-  siasm  of  the  publishers,  who,  in  circu- 
ing  was  recently  devised  to  segregate  larizing  us  for  an  order,  stated,  "It  in- 
the  small  percentage  of  precious  metals  eludes  every  important  new  process 
which  occurred  in  the  white  metal  pro-  that  has  been  developed  in  the  English- 
duced  at  that  plant.  The  process  de-  speaking  world  in  the  past  dozen  years 
veloped  was  practically  the  same  as 
that  used  in  some  other  parts  of  the 
world,  and  no  doubt  much  helpful  infor- 
mation could  have  been  gained  had 
such  a  reference  book  as  the  one  under 
review  been  handy. 

To   American   metallurgists   who   are 


datory  Regions"  receives  due  consid- 
eration, including  Mesopotamia  and 
Palestine. 

We  are  used  to  seeing  pure  geology 


boundaries.  But  hitherto  we  have  had, 
for  example,  only  the  geological  sur- 
veys of  Canada,  or  of  Australia,  and 
so  on,  and  they  represent  in  each  case 
single  geographic  provinces.  To  pick 
the  rocks  in  the  oceans  of  the  world 
that  ai-e  British  for  special  description 
of  their  geology  is  somewhat  startling, 
and  indicates  plainly  the  nationalistic 
or  imperialistic  idea.  Therefore,  the 
underlying  idea  is  economic;  for  science 
knows    no    political    boundaries.     And 


this    furnishes    some    strength    to    one     looking  for  a  good  treatise  on  current 


definition  that  has  been  given  of 
economic  geology  —  "All  geology  is 
economic  geology."  In  this  book  the 
underlying  elements  of  pure  geology 
are  plainly  put  forward  as  a  basis  for 
an  understanding  of  the  necessary 
treatment  and  development  of  British 
territory,  although  no  deductions  to 
that  effect  are  drawn. 

As  a  textbook  or  reference  book  the 
volume  seems  admirable,  showing  thor- 
ough reading,  great  power  of  concen- 
tration,   and    clear    presentation.     For 


practice,  the  book  will  be  a  big  dis- 
appointment, for  practically  nothing 
which  has  happened  in  the  last  eight 
or  ten  years — and  a  great  deal  has 
liappened — is  mentioned.  As  a  conse- 
quence many  of  the  statements  made 
are  no  longer  true.  The  section  devoted 
to  copper,  for  example,  states  that 
water-jacketed  blast  furnaces  are  usu- 
ally constructed  with  movable  fore- 
hearths;    that  "where   an  ample   water 


It  is  to  be  hoped  that  the  second  volume 
will  have  the  benefit  of  a  complete 
revision  in  the  light  of  present  practice. 
This  second  volume  is  to  be  devoted  to 
the  other  metals  not  covered  in  the 
first,  chiefly  zinc,  tin,  quicksilver, 
nickel,  and  antimony  presumably,  and 
provides  an  opportunity  to  issue  a  most 
valuable  treatise  which  will  stand  prac- 
tically alone  in  the  field.  E.  H.  R. 

Petroleum — A  "Summary  of  Report 
of  the  Federal  Trade  Commission  on 
the  Pacific  Coast  Petroleum  Industry, 
Part  I,"  has  been  issued.  This  report 
was  prepared  in  response  to  a  resolu- 
tion introduced  by  Senator  Poindexter 
and  passed  July  29,  1919.  and  covers 
production,  ownership,  and  profits  of 
the    Pacific    Coast   petroleum    industry. 


supply  is  available  it  is  best  to  gran 

ulate"  the    slag.     .     .     as    is    done    at  Copies  may  be  obtained  on  request  to 

any  one  region   it  will   simply  provide     Great  Falls,  and  at  the  Parrot  smelter  the  Federal  Trade  Commission,  Wash- 

an  outline  of  the  most  salient  features,     at   Butte";    that   at  Anaconda  there   is  ington,  D.  C. 
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Echoes  From  the  Fraternity 

Societies,  addresses,  and  Reports 


Report  on  Industrial  Waste 
Blames  Capital  and  Labor 

Plan  for  National   Leadership  in   Elim- 
inating Waste  Outlined  and  Public 

Support  Invoked 
Waste  in  industrial  processes  is 
causing  enormous  annual  losses  to  the 
nation,  declares  the  report  of  the  Amer- 
ican Engineering  Council's  Committee 
on  Elimination  of  Waste  in  Industry, 
made  public  at  the  recent  meeting  of 
the  council's  executive  board  in  St. 
Louis,  Mo.  "Over  50  per  cent  of  the 
responsibility  for  these  wastes,"  the  re- 
port says,  "can  be  placed  at  the  door 
of  management  and  less  than  25  per 
cent  at  the  door  of  labor." 

The  investigation  found  that  the  mar- 
gin of  unemployment  mounts  to  more 
than  a  million  men,  that  billions  of  dol- 
lars are  tied  up  in  idle  equipment,  that 
high  labor  turnover  is  a  rough  index 
of  one  of  the  commonest  wastes,  and 
that  the  waste  of  time  and  energy  and 
money  through  duplications  in  esti- 
mates and  bids  in  the  building  trades 
runs  into  millions  annually. 

Both  employer  and  employee  restrict 
output,  it  was  found.  Both  capital  and 
labor  are  blamed  for  existing  abuses, 
but  the  annual  losses  through  waste 
by  conflicts  between  them  is  much  less 
than  popularly  supposed.  An  elaborate 
plan  of  nation-wide  co-operation  of  the 
Government,  the  public,  trade  associa- 
tions, the  industries,  labor,  bankers  and 
engineers  is  outlined. 

The  full  report  of  the  committee  com- 
prises 125,000  words  and  deals  with  the 
deep-seated  causes  of  waste.  It  does 
not  consider  "the  present  business 
crises,  due  in  part  to  world-wide  waste 
and  extravagance  caused  by  the  war," 
as  an  excuse  for  transitory  experiments, 
but  as  an  opportunity  to  point  out  the 
need   for  permanent  reform. 

The  findings  are  characterized  as  not 
exceptional,  and  American  industry  as 
a  whole  is  said  to  suffer  from  the  same 
defectx  an  thoHc  found  in  the  industries' 
Htudied.  The  report  states  further,  in 
part: 

"The  average  method  of  management 
is  far  behind  Htamlards  which  have 
demonHtrated  their  priiclicul  value;  bil- 
lionM  of  dollarH  are  tied  up  in  idle  e()uip- 
mcnt,  and  there  \n  a  large  additional 
waHto  through  mainlcnnncf  and  dcpre- 
cintinn  chnrgeH.  Both  cniiiloyero  and 
i-mploycrM  rcMtrirt  output,  the  former 
UHUnlly  by  limiting  the  total  output  of 
an  induntry.  the  latter  by  limiting  the 
rate  of  upced  of  output  of  individual 
workmen. 

"Preventable  dinenBeii,  accidents,  and 
death  caufie  an  annual  eronomic  Iohh  in 
thin  country  of  over  $:? ,000,000.000,  It 
in  pOHnible.  by  uning  inethodH  iil ready 
perfected,  to  reduce  denthn  and  wrioUH 


accidents  in  American  industry  by  at 
least  75  per  cent." 

The  committee  offers  recommenda- 
tions for  the  elimination  of  waste  in 
production  and  outlines  the  following 
proposed  program  of  governmental  as- 
sistance: 

"A  National  Industrial  Information 
Service  should  be  established  to  fur- 
nish more  timely,  regular,  and  complete 
information  covering  current  produc- 
tion and  consumption  and  stocks  of 
commodity;  a  National  Statistical  Sei'- 
vice  should  be  established  covering  em- 
ployment requirements;  a  national 
policy  i-egarding  public  health  should  be 
fostered  and  encouraged;  the  material 
program  for  industrial  rehabilitation 
should  be  encouraged  and  should  offer 
opportunities  for  education  and  place- 
ment to  those  having  physical  defects 
as  well  as  those  handicapped  because  of 
industrial  accidents;  a  nation-wide  pro- 
gram of  industrial  standardization 
should  be  encouraged  in  conjunction 
with  industrial  interests;  the  Govern- 
ment should  recognize  the  necessity  for 
a  revision  of  such  Federal  laws  as*  in- 
terfere with  stabilization  of  industry; 
a  body  of  principles  should  be  accepted 
which  could  be  developed  for  the  adjust- 
ment and  settlement  of  labor  disputes." 

The  report  also  says: 

"Public  support  for  the  movement  to 
wipe  out  waste  in  industry  should  be 
had.  Managements  should  improve  or- 
ganization, reduce  high  labor  turn- 
over; improve  relationship  with  employ- 
ees; maintain  inspection  control-main- 
tenance of  plant  and  equipment;  co- 
ordinate quantity  and  quality  require- 
ments. 

"Organized  labor  should  develop  a 
policy  for  increasing  output;  the  at- 
titude of  opposition  or  indifference  to 
proper  standards  for  production  should 
be  changed  and  labor  should  show  a 
frank  and  aggressive  insistence  on 
proper  standards  for  production;  give 
a  common-sense  scrutiny  to  the  bases 
for  wages,  and  modify  certain  union 
rules;  individual  workers  should  realize 
their  responsibilities  for  waste  result- 
ing from  ill  health  and  disregard  of 
safety  measures. 

"The  banking  interests  shoiilil  s|ii' 
liully  encourage  the  stabilization  nf  in 
rlustry." 

The  waste  r,f  i<l|,.  ninlcrijil  in  JMrire 
inventories  of  raw  and  finished  matc- 
rials  iH  very  large.  Unbalanced  pro- 
duction alMo  rcHultH  in  a  very  large 
mat<Tial  idleness.  Very  large  waHtc 
in  Haid  to  exist   through   plant  idleness. 


The  new  joint  home  of  the  InNlltii- 
lion  i>(  Mining  and  Metnlliirgy  and  the 
tnNlitiilii)n     of     Mining     KnginerrN     is 

Cli'vi-iiind    Mouse,  225   f'ily   Rna<I,   I,iim 
don,    K.    r. 


John  Fritz  Medal  for  1921  Taken 

to  Hadfield  by  American 

Delegation 

To  express  the  obligation  which  the 
world  owes  to  the  engineers  of  Great 
Britain  for  the  part  they  played  in 
winning  the  war,  the  organized  en(fi- 
neers  of  America  are  sending  a  mission 
to  London  this  summer.  This  mission 
of  engineers  representing  the  so-called 
Founder  Societies  will  deliver  the  John 
Fritz  Medal  to  Sir  Robert  Hadfield  at 
the  opening  meeting  of  the  British  In- 
stitution of  Civil  Engineers  on  June  29. 

The  inability  of  Sir  Robert  to  come 
to  the  United  States  to  receive  the 
medal  which  was  awarded  him  in  Janu- 
ary, 1921,  moved  the  trustees  of  the 
board  to  make  the  ceremony  of  presen- 
tation in  England  the  occasion  for  an 
international  expression  of  apprecia- 
tion by  the  engineers  of  the  United 
States  to  the  engineers  of  Great  Bri- 
tain. 

The  deputation  to  England  will  con- 
sist of  a  representative  of  each  of  the 
four  Founder  Societies  represented  on 
the  John  Fritz  Medal  Board  of  Award 
as  follows: 

Charles  T.  Main,  of  Boston,  the 
American  Society  of  Civil  Engineers; 
Colonel  Arthur  S.  Dwight,  of  New 
York,  the  American  Institute  of  Min- 
ing and  Metallurgical  Engineers;  Am- 
brose Swasey.  of  Cleveland,  the  John 
Fritz  Medal  Board  of  Award  and  the 
American  Society  of  Mechanical  Engi- 
neers; Dr.  F.  B.  Jewett,  of  New  York, 
the  American  Institute  of  Electrical 
Engineers. 

Dr.  Ira  N.  Hollis,  president  of  Wor- 
cester Polytechnic  Institute  and  a  past 
president  of  the  American  Society  of 
Mechanical  F.ngineers,  will  accompany 
the  deputation  and  bear  the  message 
from  the  American  engineers. 

The  John  Fritz  Medal  is  a  gold  medal 
presented  for  achievement  in  applied 
science  as  a  memorial  to  the  engineer 
whose  name  it  bears.  Previous  re- 
cipients of  the  medal  have  been  John 
Fritz,  Lord  Kelvin,  George  Westing- 
house,  Alex;inder  Graham  Bell,  Thomas 
Alva  Edison,  Charles  Talbot  Porter, 
.\lfred  Noble,  Sir  William  Henry  White, 
Robert  Woolslon  Hunt,  John  Edson 
Sweet,  James  Douglas,  Elihu  Thomson, 
an<l  Henry  Marion  Howe.  The  medal  U 
awarded  to  Sir  Robert  Hadfield  thii 
year  bt'iause  of  his  invention  of  man- 
ganese steel. 

The  iiiednl  was  establiahed  by  th» 
profcBsional  assoriates  and  friends  of 
John  Fritz,  of  Bethlehem,  Pa.,  on  Aug. 
21,  1902,  his  .'ightieth  birthday,  to  per- 
petuate the  memory  of  his  achieve- 
ments in  indiistrinl  i)r<>gress.  There 
lire  no  rrslii.li,,ns  on  ils  l>i'sln\vjil  lie 
i-ause  of  either  nationality  or  sex.  The 
trust  funds  supporting  the  medal  ar* 
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held  and  administered  by  a  board  of 
sixteen  directors,  consisting  of  four 
from  each  of  the  four  national  engi- 
neerinfr  societies  whose  representatives 
make  up  the  mission  now  on  its  way  to 
Engrland. 

The  members  of  the  mission  are 
widely  known  in  the  engineering  pro- 
fession. Mr.  Main  is  a  past  president 
of  the  American  Society  of  Mechanical 
Engineers,  past  president  of  the  Bos- 
ton Society  of  Civil  Engineers,  and  a 
life  member  of  the  corporation  of  the 
Massachusetts  Institute  of  Technology. 
Colonel  Dwight  is  vice-president  of  the 
American  Institute  of  Mining  and  Met- 
allurgical Engineers,  a  member  of  the 
British  Institution  of  Mining  and  Metal- 
lurgy, and  a  trustee  of  Columbia  Uni- 
versity, where  he  is  a  leading  figure, 
both  in  the  college  administration  and 
among  the  growing  body  of  its  pro- 
gressive alumni. 

Ambrose  Swasey  is  a  Cleveland 
manufacturer,  past  president  and  hon- 
orary member  of  the  American  Society 
of  Mechanical  Engineers,  member  of 
the  Institution  of  Mechanical  Engi- 
neers, and  president  of  the  Board  of 
Trustees  of  Dennison  University,  Gran- 
ville, Ohio.  Mr.  Swasey  is  one  of  the 
foremost  exponents  of  industrial  re- 
search in  this  country  and  is  interna- 
tionally known  as  the  original  sponsor 
of  Engineering  Foundation,  to  which 
he  has  contributed  $500,000  for  the 
promotion  of  research.  His  latest  gift 
was   $200,000. 

Dr.  Jewett  is  vice-president  of  the 
American  Institute  of  Electrical  En- 
gineers, past  president  of  the  New  York 
Telephone  Society,  and  chief  engineer 
of  the  Western  Electric  Company.  He 
is  a  vice-chairman  of  Engineering 
Foundation  for  1921. 

The  admiration  felt  by  the  American 
engineer  for  his  British  fellow  worker 
has  been  expressed  by  Calvin  W.  Rice, 
secretary  of  the  American  Society  of 
Mechanical  Engineers,  in  a  communi- 
cation to  Dr.  J.  H.  T.  Tudsbery,  secre- 
tary of  the  Institution  of  Civil  Engi- 
neers, London.  In  response  to  cabled 
greetings,  Mr.  Rice  sent  the  following 
message: 

"There  is  a  very  deep  sense  of  grati- 
tude and  obligation  on  the  part  of  the 
engineering  societies  of  the  United 
States  for  the  part  played  by  the  en- 
gineers of  Great  Britain  in  the  war, 
and  it  has  been  a  great  deprivation  to 
us  that  we  could  not  have  sooner  ex- 
pressed this  in  an  adequate  manner. 
It  is  the  desire  of  the  engineers  of  the 
United  States  that  the  presentation  be 
as  simple  as  possible  and  yet  be  sin- 
cere." 

In  response  to  this  communication 
the  British  Institution  of  Civil  Engi- 
neers cabled  that  it  would  "welcome 
and  appreciate  very  highly  greetings 
from  the  engineers  of  America  at  the 
opening  meeting  on  June  29,"  and  that 
they  "found  the  occasion  very  suitable 
for  the  presentation  of  the  John  Fritz 
Medal  to  Sir  Robert  Hadfield."  The 
delegation  which  will  present  the  medal 
sailed  from  New  York  by  the  "Maure- 
tania"  on  June  15. 


Eugene  Schneider  Awarded  the 
John  Fritz  Medal  for  1922 

The  John  Fritz  Medal  Board  of 
Award,  at  a  special  session  last  month, 
awarded  its  gold  medal  and  diploma  to 
Charles  Prosper  Eugene  Schneider, 
French  engineer,  scientist,  and  man  of 
affairs.  The  following  cable  was  re- 
cently sent  to  his  home  in  Paris: 

"John  Fritz  Medal  Board  of  Award, 
representing  national  societies  of  civil, 
mining  and  metallurgical,  mechanical, 
and  electrical  engineers,  has  awarded 
you  the  John  Fritz  Gold  Medal  for 
achievement  in  metallurgy  of  iron  and 
steel;  for  development  of  ordnance, 
especially  the  75-mm.  gun,  and  for 
notable  patriotic  contribution  to  the 
winning  of  the  war.     Letter  follows." 

Mr.  Schneider  heads  the  great  Creu- 
sot  engineering  and  steel  works  and 
shipbuilding  plants  of  France,  which, 
with  their  subsidiaries,  have  100,000 
employees.  No  industrial  establishment 
in  the  whole  world  made  a  greater  con- 
tribution to  the  defense  of  liberty  or 
showed  more  wonderful  resourceful- 
ness under  the  stress  of  war  from  1914 
to  1918. 

The  German  invasion  of  1914  re- 
duced almost  instantaneously  the 
French  output  of  pig  iron  about  81  per 
cent  and  of  steel  by  63  per  cent.  Never- 
theless, within  two  and  one-half  years, 
France  nearly  tripled  the  number  of 
her  blast  furnaces  and  increased  the 
number  of  her  open-hearth  furnaces  by 
60  per  cent.  During  the  war  she  in- 
creased her  production  of  rifles  290 
fold,  of  machine  guns  70  fold,  of  155-cm. 
shells  225  fold,  and  of  75  cm.  shells 
beyond  reckoning.  These  achievements 
were  due  largely  to  the  genius  and 
energy  of  Eugene  Schneider  and  his 
associates. 

Mr.  Schneider  has  led  not  only  in 
the  technical  and  commercial  develop- 
ment of  the  great  and  varied  steel  and 
other  engineering  industries  of  France, 
but  he  has  also  given  effective  atten- 
tion to  the  wellbeing  of  his  men  and 
their  families.  His  schools  for  work- 
men, foremen,  and  engineers  are  among 
the  best  in  the  world.  As  early  as  1877 
his  company  introduced  a  pension  sys- 
tem, antedating  similar  action  by  the 
French  government.  A  very  large  pro- 
portion of  his  men  own  their  houses 
and  gardens.  He  has  successfully  done 
much  to  raise  the  standards,  broaden 
the  outlook,  and  bind  the  loyalty  of 
his  men. 

Bom  on  Oct.  29,  1868,  at  Le  Creusot, 
Eugene  Schneider  has  devoted  his  life 
to  the  development  of  the  great  indus- 
tries which  his  forefathers  founded. 
Upon  the  death  of  his  father  in  1898, 
he  became  the  head  of  the  company 
when  only  thirty  years  of  age.  He 
was  a  member  of  the  Chamber  of 
Deputies  of  the  French  Parliament 
from  1898  to  1910.  He  has  received 
many  honors  in  his  own  and  other 
countries  for  his  noteworthy  achieve- 
ments. While  in  the  United  States  in 
November,  1919,  he  was  presented  the 
gold  medal  of  the  Mining  and  Metal- 
lurgical    Society     of     America.       His 


noble  and  lovable  personality  has  won 
many  friends. 

The  medal  and  diploma  will  be  pre- 
sented to  Mr.  Schneider  in  France  by 
the  party  of  American  engineers  led 
by  Ambrose  Swasey,  chairman  of  the 
Board  of  Award,  which  left  for  France 
on  June  15. 


Inaccessible  Books  and  Papers 
Copied  for  Students 

Many  scientists  lack  the  library  fa- 
cilities which  their  work  demands. 
They  are  compelled  either  to  journey 
to  distant  libraries  or  to  try  to  borrow 
books  by  mail.  Often  it  is  difficult  for 
them  to  locate  something  that  is  badly 
needed. 

The  Research  Information  Service  of 
the  National  Research  Council  is  pre- 
pared to  assist  investigators  by  locat- 
ing scientific  publications  which  are  not 
generally  or  readily  accessible.  It  will 
also,  as  is  desired,  have  manuscripts, 
printed  matter,  or  illustrations  copied 
by  photostat  or  typewriter.  The  cost 
of  copying  varies  from  10c.  to  25c.  per 
page.  No  charge  is  made  for  th's  serv- 
ice unless  an  advance  estimate  of  cost 
has  been  submitted  and  approved  by 
correspondent. 

Requests  for  assistance  should  be 
addressed:  National  Research  Council, 
Information  Service,  1701  Massachu- 
setts Avenue,  N.  W.,  Washington,  D.  C. 


Ordnance  Men  Form  Manhattan 
Local 

In  connection  with  the  organization, 
under  the  direction  of  General  Pershinor. 
of  the  reserve  armies  of  the  United 
States,  it  was  recently  proposed  to 
informally  associate  members  of  the 
Army  Ordnance  Association  and  the 
ordnance  officers  of  the  Reserve  Corps. 

The  membership  of  the  Army  Ord- 
nance Association,  of  which  Benedict 
Crowell  is  president,  includes  about 
twenty-four  hundred  technical  and  busi- 
ness experts  who,  during  the  war, 
sei-ved  either  as  officers  of  the  Ordnance 
Department  or  as  executives  of  indus- 
tries engaged  in  ordnance  manufacture. 

For  the  purpose  of  offering  assistance 
in  the  organization  of  the  reserve 
armies  and  in  the  solution  of  local  war 
plans,  it  was  proposed  to  form  in  the 
metropolitan  district  of  Greater  New 
York,  a  local  organization  of  the  Army 
Ordnance-  Association  which  shall  in- 
clude as  members  all  ordnance  officers 
of  the  Ofllcers'  Reserve  Corps. 

In  furtherance  of  the  preceding  sug- 
gestions a  meeting  was  held  at  the 
Engineering  Societies'  Building,  29 
West  39th  St.,  at  8  p.m.,  Wednesday, 
June  15.  Mr.  Guy  E.  Tripp  presided. 
Short  addresses  were  made  by  Major 
General  C.  C.  Williams,  Chief  "of  Ord- 
nance; Major  General  Robert  L.  BuUard, 
Commanding  General  of  Second  Corps 
Area;  Brigadier  General  William  Wei- 
gel,  Chief  of  Staff,  Second  Corps  Area; 
Colonel  Samuel  G.  Shartle.  Assistant 
Chief  of  Staff,  Second  Corps  Area; 
Major  M.  L.  Brett,  oflice  of  Assistant 
Secretarv  of  War,  and  others. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


Arthur  Keith,  of  the  U.  S.  Geological 
Survey,  is  visiting  the  marble  deposits 
near  Knoxville,  Tenn. 

William  Kelly,  of  Vulcan,  Mich.,  gen- 
eral manager  of  the  mines  of  the  Penn 
Iron  Mining  Co.,  has  sailed  for  a  sev- 
eral months'  visit  in  Europe. 

Dr.  Henry  Mace  Payne,  consulting 
mining  engineer  of  300  Madison  Ave., 
New  York  City,  goes  to  Mexico  next 
v.'eek  to  examine  some  silver-lead  pi-op- 
erties    in   Jalisco. 

J.  Morgan  Clements,  mining  engineer, 
of  New  York  City,  who  went  to  Hinan, 
China,  in  March  on  professional  busi- 
ness, is  expected  to  return  to  the 
United  States  during  June. 

Fred  P.  Williams,  formerly  with  the 
U.  S.  Bureau  of  Mines,  aiTived  June  1, 
from  Colombia,  South  America,  where 
he  had  been  for  the  last  year  engaged 
in  oil  explorations  for  the  Colombia 
Syndicate. 

Joseph  Irving,  specialist  in  ore  leach- 
ing processes,  is  at  present  testing  the 
amenability  of  the  Dundee-Arizona 
Copper  Co.'s  ores  to  such  treatments. 
His  present  address  is:  P.  O.  box  73, 
Jerome,  Ariz. 

O.  S.  Finnic,  acting  secretary  of  the 
Canadian  Northwest  Territories,  has 
gone  to  Peace  River  and  will  visit  all 
districts  of  importance  within  the  oil 
areas  of  the  North. 

H.  A.  Wheeler,  consulting  engineer, 
of  St.  Louis,  Mo.,  has  completed  an 
examination  of  gas  fields  in  Kansas, 
and  has  returned  to  complete  studies 
previously  started  in  the  new  Waterloo 
oil  field  near  St.  Louis. 

W.  L.  Whitehead,  mining  geologist, 
after  more  than  a  year  of  geologic  ex- 
ploration and  mining  investigations  in 
Chile,  Argentina,  Bolivia,  and  Peru,  is 
now  at  the  Massachusetts  Institute  of 
Technology,  f'ambridge.  Mass. 

S.  C.  EIMh,  of  the  Canadian  Geolog- 
ical Survey;  Professor  Wallace,  of 
Manitoba,  and  W.  WebHter,  of  Sas- 
katchewan, have  gone  to  investigate 
the  Pasquai  oil  fields  west  of  The  Pas, 
Manitoba. 

Victor  r.  SvimonofT,  engineer,  for- 
merly of  the  nnivcrslty  of  Pittsburgh, 
returned  recently  from  the  Baku  oil 
fieldn,  where  he  had  been  in  charge  of 
the  "Molot"  infereHtM  for  the  lant  eight 
years.  Two  monthH  ago  he  escaped 
from  the  Bol<*h"viki  and  now  has  a  tem- 
porary nddreHK  at  370  West  120th  St., 
New  Vr.rk   Chy. 

fJeorue  S.  Hire,  chief  mining  engineer 
of  the  Bureau  of  Mini-H,  and  DorHey  A. 
I.yon,  HuperviHorof  experiment  Htiilions, 
will  .nail  from  Seattle  July  2  for  Alasko, 
where  they  will  gather  flrxt-hand  in 
formation  nn  to  the  mining  xiluation 
in  that  territory,  with  the  idea  of 
devising  me«n«  whereby  the  Bureau 
may  be  of  ndditionnl  immHtiince  in  en- 
<t.i,rjii-irii'   mining  activitiex. 


Dr.  F.  G.  Cottrell,  chairman  of  the 
division  of  chemistry  and  chemical 
technology  of  the  National  Research 
Council,  sailed  on  June  11  for  Europe 
tc  make  a  survey  of  the  applications 
being  made  of  helium  in  European 
countries.  He  also  will  make  a  special 
study  of  oxygen  separation  and  con- 
centration. In  this  work  he  is  repre- 
senting the  U.  S.  Bureau  of  Mines  as 
well  the  National  Research  Council. 


of  Coal  Age;  A.  C.  Watts,  chief  engi- 
neer of  the  Utah  Fuel  Co.;  D.  C.  Mc- 
Keehan,  of  the  Union  Pacific  Coal  Co.; 
Benedict  Shubart,  of  Lindroth  & 
Shubart  Co.,  and  E.  R.  Gibson,  of  the 
U.  S.  Fuel  Co. 


FldKNi;  SCHNF.inKI! 

Kugene  Schneider,  Creusot,  France,  is 
.)ohn   Fritz  medallist  for  1922. 

.Mining  engineers  recently  in  New 
Ycrk  City  included:  T'leodore  Chapin,  of 
Tampico,  Mexico;  E.  I'.  Dargin,  recently 
returned  from  Ecuador;  H.  S.  Mulliken, 
of  the  U.  S.  Bureau  of  Mines;  L.  A. 
Friedman  of  Lovelock,  Nev.;  .Allan  I). 
M.  Itain,  of  tlic  Kraden  Copper  Co., 
Sewell,  Chile;  Hallet  K.  Kobbins,  Fierro, 
N.  M.;  and  E.  H.  Nutter,  of  Minerals 
Separation,   San    Francisco,   Cal. 


SOCIETY    MEETINGS 
ANNOUNCED 


The  Kegional  Meeting  of  American 
Society  of  Mechanical  Engineers  sched- 
uleil  to  hi'  bebl  nl  (  livehirKl,  Ohio,  on 
June  13,  has  bc'cii  )>i,slp(>ned  lo  Octo- 
ber. 

American  Society  for  'I'eHling  Mate- 
rialH  holils  its  twenly-foiirlh  annual 
nierling  at  the  New  .Monterey  Motel, 
Anbury  Park,  N.  J.,  .hine  20  to  June 
24.  The  "North  Asbury  Park"  stnlion 
ii,  the  nertrer  one  to  the  hotel. 

The  Kocky  Mountain  Coal  Mining  In- 
xtitnte  liiild:^  its  siiniiiier  iiiciliiig  Ibis 
>•  (ir  in  Salt  Lake  City.  I'liili,  begin- 
ning Tui'Hdny,  June  2K.  Ilriidiiuarlers 
will  be  at  Hotel  Utah.  Among  the 
HpeakerH  will  be  R.  DawNon  Hall,  editor 


Obituary 


William  H.  Williams,  general  man- 
ager of  the  .American-Mexico  Mining 
&  Development  Co.,  Velardena,  Du- 
rango,  Mexico,  died  at  Corpus  Christi, 
Tex.,  on  May  29,  after  ten  days'  illness. 
Mr.  Williams  went  to  Mexico  a  num- 
ber of  years  ago,  and  had  carried  on 
mining  at  Sombrerte,  El  Tigre,  Mapimi, 
and    elsewhere. 

Frank  A.  Keith,  mining  engineer  of 
Los  Angeles,  Cal.,  formerly  president 
and  late  vice-president  of  United  East- 
ern Mining  Co.,  of  Arizona,  died  at 
Los  Angeles  on  June  2  after  a  pro- 
longed period  of  ill  health.  Mr.  Keith 
was  born  in  1870  at  Detroit,  Mich.,  and 
received  his  education  in  the  schools  of 
that  city,  graduating  from  St.  Paul's 
Academy  there. 

Immediately  after  concluding  his 
studies  Mr.  Keith  went  west  and  lo- 
cated in  Colorado,  where  he  became 
surveyor  for  the  Iron  Silver  Mining 
Co.  at  Leadville.  This  was  the  begin- 
ning of  a  life  that  was  spent  in  min- 
ing and  engineering  work  in  Colorado, 
Utah,  Nevada,  and  California.  After 
leaving  the  Leadville  company  he  held 
successively  the  following  positions: 
engineer  of  the  Eureka  Hill  Mining  Co., 
Tintic,  Utah;  ore  purchaser  for  the 
Arkansas  Valley  Smelting  Co.,  Lead- 
ville, ("oh;  assistant  manager.  Union 
Smelting  Co.,  Leadville;  engineer,  De 
Lamar  Nevada  Mines  Co.,  in  Nevada; 
general  superintendent  of  the  Bam- 
berger De  Lamar  Mines  Co.;  engineer, 
Guggenheim  Exploration  Co.;  general 
manager,  Tonojiah  Mining  Co.,  of 
Nevada.  These  firms  are  among  the 
most  important  in  the  mining  indus- 
try of  America,  and  the  offices  Mr. 
Keith  occupied  were  among  the  most 
responsible.  He  remained  in  Nevada 
until  I'.tOS,  when  lie  moved  to  San  Fran- 
I  isco  and  opiMie;!  offices  as  a  general 
mining  engineer.  After  two  years  he 
moved  to  Los  .Angeles.  One  of  his  first 
mining  ventures  thereafter  was  the  or- 
ganization of  the  Pacific  Mines,  which 
comi)any  he  managed  successfully  for 
a  number  of  years  until  its  sale  to 
others.  A  short  time  later  he  became 
interested  in  Oatman,  .Ariz.,  and 
through  his  activity  the  United  East- 
ern mine  was  ilevelope<l  and  brought  to 
satisfactory  pro(hictioM.  lie  ri'signed 
the  presidency  of  this  coniijany  on  ac- 
count of  ill  heiillli.  lie  was  never  able 
to  resume  his  full  business  activitioB, 
and  during  tln'  Inst  few  months  had 
been  conniieil  to  bis  home.  Mr.  Keith 
was  of  a  nature  Hint  Inevitably  makes 
n  bilge  circle  of  friends,  anil  his  pro- 
lessioniil  iissciciiiti's  will  miss  his  ability 
and  judgmeiil, 
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The  Mining  News 

The  Mining  News  of  ENGINEERING  AND  MINING  JOURNAL  is  obtained  exclusively  from  its  own  staff  and 

correspondents,  both  in  the  United  States   and  in  foreign  fields.      If,  under  exceptional  conditions,  material 

emanating  from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 


Leading  Events 


WEEKLY  RESUME 
At  WdshingtoH  a  second  biU  /hi--* 
been  introduced  providing  for  the 
creation  of  a  Federal  Department  of 
Mines.  Senator  Shortridge,  of  Cali- 
fornia, is  the  sponsor  of  this  meas- 
ure, which  differs  in  various  respects 
from  that  introduced  by  Senator 
Xichotson  last  week.  The  bill  provid- 
ing for  liberalizing  the  war  minerals 
nlief  act  came  before  the  Senate  for 
consideration  on  June  10.  Early  pass- 
age is  expected.  Ira  E.  Robinson,  of 
West  Virginia,  has  consented  to  serve 
as  commissioner  to  administer  the 
relief  act,  icithout  associates. 

In  Xcvada  the  strike  conditions  at 
Tonopah  and  Divide  are  reported 
unchanged.  The  wage  cut  that  was 
made  June  1  on  the  Comstock  has 
been  accepted  by  the  men  without 
demonstration.  Lower  rates  on  cop- 
per and  lead  bullion  are  expected  to 
become  effective  soon  beticeen  variou.s 
western  points  and  the  East.  In 
Utah  it  is  reported  that  the  Silver 
King  Coalition  Mines  Co.,  of  Pari; 
City,  heis  reached  an  agreement  \vith 
the  Amei-ican  Smelting  A  Refinin<j 
Co.  over  the  matter  of  its  smelting 
contract. 


Iron-Ore  Shipments  Fall  Off 
Greatly 

The  marked  cecrease  in  iron-ore  ship- 
ments from  the  Lake  Superior  district 
so  far  this  season,  compared  with  those 
for  the  same  period  last  year,  is  shown 
by  the  following  figures:  Up  to  June 
1,  1921,  a  total  of  2,770,238  tons  has 
been  shipped  as  compared  with  7,206,- 
939  tons  for  the  same  period  in  1920. 
During  May,  this  year,  2,594.028  tons 
was  forwarded,  as  compared  with  6,97(5,- 
085  tons  in  Mav,  1920. 


Aluminum  Co.  of  America  Makes 

Large  Sale  of  Metal 

to  Australia 

Approximately  2,000,000  lb.  of  alumi- 
num conductor  was  sold  recently  to  the 
government  of  Victoria,  Australia,  by 
the  Aluminum  Company  of  America. 
This  was  in  the  form  of  700  miles  of 
the  company's  standard  336,400  cir- 
cular mils  steel  reinforced  aluminum 
cable.  This  is  to  be  used  on  the  Mor- 
well  brown-coal  power  project  by  which 
it  is  proposed  to  generate  sufficient  elec- 
trical energy  to  supply  the  require- 
ments of  Melbourne  and  environs  as 
well  as  other  important  industrial 
centers  there. 


The  Katherine-Union  Pass  District  in  Arizona 

Small  Boom  Developed  in  This  Section  of  Mohave  County — Katherine, 

Katherine  Extension,  Roadside,  Gold  Chain,  and  Other 

Properties  Under  Development 

By  S.  Ford  Eaton 


IN  VIEW  of  the  disturbed  conditions 
of  the  base-metal  markets,  and  the 
perhaps  questionable  future  position 
of  silver,  it  is  logical  that  the 
interest  of  mining  men  should  turn  to 
the  gold-producing  sections.  The  grad- 
ual recession  of  various  costs  has  aided 
in  bringing  the  metal  into  prominence. 
These  factors  are  responsible  for  the 
present  activity  in  the  old  Union  Pass 
district  of  Mohave  County,  Ariz.  Owing 
to  the  Katherine  mine  being  the  center 
of  attraction,  the  district  is  becoming 
known  as  the  Katherine-Union  Pass  dis- 
trict. Roughly,  the  district  covers  an 
area  about  ten  miles  square  and  lies  on 
the  western  slope  of  the  River  Range. 
It  is  bounded  on  the  west  by  the  Colo- 
rado River.  The  center  of  the  area  is 
about  fifteen  miles  west  of  the  half-way 
point  on  the  Kingman-Chloride  rail  and 
auto  roads.  The  camp  of  Oatman  lies 
nearly  twenty  miles  south  in  the  same 
range. 

Pre-Cambi'ian  granites  are  the  pre- 
dominating rooks.  In  the  southeastern 
portion,  at  higher  elevations,  andesites, 
porphyries  and  rhyolites  similar  to 
those  of  the  Oatman  district  are  in 
evidence.  In  the  western  half  of  the 
Katherine-Union  Pass  section,  erosion 
has  removed  all  signs  of  these  flows. 
The  veins,  for  the  most  part,  are  in- 
trusive fissures  in  the  granite  in  which 
calcite  has  been  replaced  by  quartz. 
Pronounced  faulting  is  a  general  char- 
actei-istic.  At  the  Katherine  the  re- 
placement is  complete,  though  in  the 
more  easterly  properties  it  exists  in 
varying  stages.  The  values  are  prac- 
tically entirely  in  gold,  which  is  free 
milling  and,  though  finely  divided,  horns 
quite  readily.  For  from  three  to  five 
miles  back  from  the  river  the  surface 
is  covered  by  a  deep  gravel  wash. 
Present  shafts  show  this  wash  to  be 
from  75  to  100  ft.  deep,  but  undoubtedly 
portions  e.xceed  these  figures.  At  vari- 
ous points  the  enormous  quartz  ledges, 
having  resisted  erosion,  outcrop  above 
the  gravel. 

Preliminary  symptoms  of  the  present 
activity  began  to  make  their  appearance 
soon  after  the  first  of  the  year  (1921). 
Before  long  the  interest  shown  by  a 
few   outside   mining   men    roused    local 


people,  and  in  March  there  was  a  rush 
for  locations.  As  is  usual  in  this  sort 
of  thing,  there  is  today  scarcely  the 
equivalent  of  a  claim  left  in  unlocated 
form.  About  April  1  the  need  of  ac- 
commodations expressed  itself  in  the 
locating  of  the  Katherine  To^vnsiteonthe 
sloping  wash  about  equally  distant  from 
the  more  active  properties.  By  the  mid- 
dle of  May  there  were  about  two  dozen 
buildings  up  or  in  process  of  construc- 
tion. These  range  from  simple  tent 
houses  to  substantially  floored  struc- 
tures of  corrugated  iron.  Flivvers  with 
lean-to  canvas  quarters  are  still  much 
in  evidence.  Telephone  communication 
has  been  established  with  Kingman  and 
Chloride.  There  is  a  daily  stage  ser- 
vice from  Kingman,  on  the  main  line  of 
the  Santa  Fe.  A  store,  a  restaurant 
and  a  soft-drink  establishment  seem  to 
be  doing  a  good  business,  but  about 
June  1  hotel  accommodations  were  still 
somewhat  limited.  It  is  reported  that 
a  postoffice  has  been  promised. 

The  Katherine  Mine 

The  New  Comstock  Mining  Co., 
financed  by  Charles  Sutro  and  asso- 
ciates, of  San  Francisco,  has  held  the 
property  known  as  the  Katherine  mine 
for  a  number  of  years.  Prior  to  1916 
development  work  was  carried  on  in  a 
rather  indifferent  manner.  For  a  time 
the  property  was  operated  by  others 
under  lease  and  bond.  The  years  1916 
and  1917  saw  the  work  completely  shut 
down.  Early  in  1918  the  company  re- 
sumed, and  the  present  showing  has 
practically  been  developed  during  the 
last  three  years. 

The  Katherine  group  embraces  eight 
full  claims,  and  these  lie  along  the 
strike  of  the  Katherine  ledge  for  a 
distance  of  4,500  ft.  The  property  is 
in  the  extreme  western  portion  of  the 
district.  Buildings  and  shaft  are  about 
two  miles  from  the  river  at  about  500 
ft.  higher  elevation.  The  present  equip- 
ment is  well  housed  in  large  corru- 
gated-iron buildings.  Hoist,  compres- 
sor, and  pumping  unit  total  100  hp.  in 
gasoline  engines. 

The  vein  outcrops  for  a  short  distance 
near  the  shaft.  It  shows  a  width  of  60 
ft.   and   strikes   roughly   northeast  and 
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southwest.  The  walls  are  a  hard  feld- 
spathic  granite  porphyry.  Underground 
development  shows  the  average  width 
to  be  33  ft.  A  glory  hole  at  the  sur- 
face was  worked  during  the  earliest 
operations. 

The  shaft  is  4.50  ft.  deep,  with  levels 
driven  at  the  100,  200,  300,  and  400-ft. 
points.  The  ore  shoot  lies  entirely  to 
the  east  of  the  shaft,  and  the  vein  is 
cut  up  by  an  interesting  series  of  longi- 
tudinal and  side  step  faultings.  On  all 
levels  crosscuts  have  been  driven 
through  the  vein  at  regular  50-ft.  inter- 
vals. 

Although  all  estimates  are  based  on 
the  average  value  of  the  large  low- 
grade  tonnage,  a  number  of  high-grade 
lenses  have  been  found.  It  is  stated 
that  on  the  100  level  there  are  several 
lenses  5  to  6  ft.  thick  running  5100  in 
gold  per  ton;  on  the  200  level,  16  ft.  of 
the  vein  assays  $122,  and  on  the  300 
level  one  21 -ft.  section  carries  $80  and 
a  6-ft.  lens  reaches  the  high  mark  of 
$293  per  ton. 

Th«-  ore  shoot  varies  in  length  on  the 
different  levels.  On  the  100  level  it  is 
287  ft.  long,  with  a  width  of  15  to  35 
ft.,  the  average  value  being  given  as 
$11  per  ton.  At  the  200  level  the 
length  is  M'.l  ft.,  breaillh  30  to  Cr,  ft. 
nn<l  the  nveragi-  value  $14.4.'i.  On  the 
300  level,  the  l.-ngth  is  4H3  ft.,  the 
average  width  32  ft.,  and  the  value  $11 
per  ton.  On  the  100  level  si-veral  hun- 
dred feet  of  firifting  has  been  clone, 
but  nil  the  crosKcuts  have  not  been 
completed  no  figures  hove  been  given 
out. 

The  manngement  ■•xtimateii  the  ore 
bbx'ki'd  out  at  i;t0,000  t/>nii.  Of  thin 
22,000  tons  iivprag<H  $11.  ilO.OOO  torn 
$1'1.4.''i,  and   72.000   tonn  $11,  making   a 


gross  gold  value  of  $2,421,200. 
Various  estimates  as  to  the  cost 
of  mining  and  extraction  place 
the  net  at  about  one  million 
dollars. 

Sampling  practice  which  gives 
the  basis  for  the  above  figures 
consists  of  face  sampling  of 
drifts  and  ci-osscuts,  car  sam- 
pling, and  taking  200  to  250- 
Ib.  samples  across  the  vein  sec- 
tions in  the  crosscuts. 

Plans  have  been  worked  out  for  a 
large  mill  and  complete  now  equipment. 
It  is  reported  that  work  will  be  started 
on  this  before  1922.  Ray  Dinimick  is 
in  charge  at  the  mine. 

The  Katherine  Extension 


1 


r  ioN 


50,  100,  and  .'iOO-ft.  points.  The  vein 
at  the  .")0-ft.  level  is  about  .50  ft.  wide. 
A  2.")-ft.  section  in  the  center  is  reported 
as  having  an  average  value  of  $8  gold 
per  ton.  The  lower  levels  at  present 
are  under  water,  the  flow  of  which  is 
1,600  gal.  daily  at  the  100  level  and 
6.000  gal,  daily  at  the  300  level.     For- 


Immediately  adjoining  the  Katherine     mer  operators  claim  that  the  vein  holds 


the  northeast  is  the  Katherine  E.x- 
tension.  This  group  consists  of  four 
claims  and  four  half  claims  located  on 
the  strike  of  the  Katherine  ledge.  C.  N. 
Miller  and  associates  are  operating  this 
property.  Between  April  15  and  May 
24  these  operators  installed  a  hoisting 
plant  in  a  concrete-floored  building,  put 
up  a  blacksmith  shop  and  change  room, 
erected  a  40-ft.  headframe,  and  sank 
and  timbered  their  shaft  '.10  ft.  through 
the  gravel  to  beilrock.  Thi'  first  croHS- 
riilling  for  the  vein  will  be  done  at  the 
200  level.  Sherman  &  Brelhour  are 
doing  thiH  work  on  contract. 

The  Roadhide  F'Koi'fruTY 

The  Arizona-Kand  dild  Mini'.  Inc., 
with  Tbad  .M.  Hoggs  as  president  and 
.lohn  Sherman  Hugg  hh  conHulting  en- 
ifineer,  has  leaseil  the  Koarlside  prop- 
iTly,  three  mikI  one  half  nnles  east  of 
the  Katherine.  The  ItoiidHide  shaft  i» 
300  ft.  deep,  with  crosseut  levi-ls  at  the 


strong  in  these  lower  workings,  being 
50  ft.  wide  at  the  100  level  and  86  ft. 
wide  at  the  300  level.  Unwatering  and 
retimbering  of  the  shaft  is  going  for- 
ward rapidly,  \  contract  has  been  let 
for  2.50  ft.  of  drifting  on  the  100  level. 
The  equipment  consists  of  a  gasoline- 
driven  hoist  and  compressor. 

TiiK  (ioi.i)  Chain 

I'robably  the  most  .-itriking  showing 
in  the  dislriit  is  that  at  the  (.iold 
<'hain  properly,  two  and  one  half  miles 
northeast  of  Hie  Katherine.  The  enor- 
mous brecriiileil  quartz  ledge,  100  ft. 
wide  and  striking  east  and  west,  outcrops 
iind  lowers  20(1  ft.  above  the  wash  for  a 
liiiglh  of  miiny  hundred  feet.  The  ledge 
dips  rather  IliiOy  to  the  north  and  forms 
M  landmark  visible  for  many  miles  in 
all  directii>iiH,  A  beautiful  example  of 
croKH-faulting  shows  in  the  outcrop, 
wlieri-  a  100  fl.  section  of  the  vein  haa 
been  moved  north  about  its  own  length. 
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Work  under  F.  C.  Nourse  was  started 
last  Septembei.  A  crosscutting  adit 
was  driven  into  the  vein.  At  the  same 
time  a  thorough  sampling  and  measur- 
ing of  the  huge  outcrop  was  undertalien. 
Results  from  these  last  give  ground  for 
the  statement  that  there  are  100,000 
tons  of  $6  gold  ore  above  the  adit  level. 
Owing  to  the  extremely  favorable  phys- 
ical conditions,  the  management  claims 
that  this  tonnage  can  be  mined  for 
about  30c.  per  ton.  One  viewing  the 
near  toppling  mass  can  readily  believe 
this. 

A  shaft  has  been  started  on  the  hang- 
ing-wall side  of  the  outcrop.  A  gaso- 
line-driven compressor  is  ready  to 
operate  in  a  concrete-floored  building, 
and  the  foundation  for  a  new  hoist  has 
been  laid. 

Other  Properties 

Development  work  is  proceeding  at 
the  Arabian  property,  as  reported  in 
Engineering  and  Mining  Journal,  April 
16,  p.  68.5.  It  is  reported  that  W.  .J. 
Loring  has  taken  over  the  Sunbeam 
group.  The  Adams  Mining  Co.  has 
opened  an  office  at  the  townsite  prepara- 
tory to  beginning  work.  The  Sheep 
Trail,  Oatman  Revenue,  and  Thumb 
Butte  are  active.  In  addition  to  these 
there  are  a  number  of  other  properties 
on  which  the  owners  are  doing  location 
and  development  work. 


The  National  Lead  Co.  has  purchased 
and  is  offering  to  all  its  employees 
common  stock  in  the  company  at  the 
cost  price  of  $7.5  a  share,  payable  in 
sixty  monthly  payments,  deferred  pay- 
ments to  draw  6  per  cent  interest.  A 
similar  transaction  three  years  ago 
suited  in  a  large  oversubscription. 


Copper  Radiator,  Made  at  Ajo, 
Being  Tested 

Manufactured    Electrolytically    at    New 

Cornelia   Plant — Expected  to  Cost 

Less,   When  Perfected,  Than 

Present  Kind 

Much  interest  has  been  aroused  in 
Bisbee,  Ariz.,  by  the  appearance  of  the 
new  copper  radiator  which  is  being  tried 
out  on  a  Dodge  car  owned  by  J.  M. 
Johnson,  engineer,  and  A.  G.  Mc- 
Gregor, of  Warren,  The  radiator  was 
made  electrolytically  and  is  the  re- 
sult of  e;cperiments  conducted  at  the 
plant  of  the  New  Cornelia  Copper  Co., 
at  Ajo,  Ariz.  Much  remains  to  be  done 
to  perfect  this  radiator  so  that  it  will 
compete  with  the  present  types  gen- 
erally in  use.  It  is  said  that  the  cost 
will  be  considei-ably  less  than  those  now 
used.  It  is  made  entirely  of  copper, 
and  if  it  prove-;  successful  will  mean  an 
important  new  use  for  this  metal. 


Canadian  Mining  Institute  Has 
Organized  Nanaimo  Branch 

A  branch  of  the  Canadian  Institute  of 
Mining  and  Metallurgy  has  been  formed 
at  Nanaimo,  B.  C,  as  a  result  of  a 
recent  visit  paid  to  Vancouver  Island 
by  George  C.  Mackenzie,  secretary  of 
the  institute.  Representatives  were 
present  from  Cumberland,  Extension, 
Ladysmith,  Cassidy,  and  East  Welling- 
ton, as  well  as  from  Nanaimo.  Offi- 
cers were  elected  as  follows:  Chair- 
man, George  O'Brien,  Cumberland; 
vice-chairman,  F.  A.  Spruston,  Lady- 
smith;  secretary-treasurer,  W.  H.  Moore, 
Nanaimo;  local  council,  John  John, 
Nanaimo;  C.  M.  Campbell,  Cassidy; 
C.  Graham  and  James  Strang. 


Steel  Corporation  Files  Answer  to 
Trade  Commission 

Expected  That  Date  for  New  Trial  Will 
Be  Fixed  Later 

The  U.  S.  Steel  Corporation  and  its 
eleven  subsidiaries  filed  on  June  4  with 
the  Federal  Trade  Commission  an  an- 
swer to  the  commission's  complaint  of 
last  April  in  which  unfair  competition 
in  interstate  commerce  was  alleged. 
The  case  will  now  go  to  trial  on  its 
merits  before  the  commission  which 
will  determine  whether  an  order  should 
be  entered  requiring  the  companies  to 
desist  from  the  practices  complained 
of.  The  date  for  the  trial  will  be  fixed 
later. 


Smelter  at  Sumpter,  Ore.,  To  Be 
Operated  by  New  Company 

Will  Handle  Gold  and  Silver  Ores  From 
Nearby    District 

Organization  of  a  Washington  corpo- 
ration to  take  over  and  operate  the 
smelter  at  Sumpter,  Ore.,  which  has 
been  idle  for  some  time,  has  been  prac- 
tically completed,  and  head  offices  of 
the  company  are  being  established  in 
Spokane.  The  plant  will  do  a  general 
customs  smeltiny  business,  and  it  is 
hoped  will  afford  a  profitable  outlet  for 
the  gold-  and  silver-bearing  ores  of 
parts  of  Oregon  and  Idaho,  close  to 
Sumpter,  but  which  have  been  handi- 
capped by  long  freight  hauls  to  Tacoma, 
San  Francisco,  and  Salt  Lake.  No  defi- 
nite date  has  been  set  as  to  when  the 
plant  will  be  put  in  operation,  but  of- 
ficials of  the  new  company  are  hope- 
ful of  having  everything  ready  for 
starting  up  by  fall  or  the  early  part  of 
the  winter. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Second  Mines  Department  Bill 
To  Be  Introduced 

Shortridge    Follows    Nicholson    in    Pre- 

sentingr    New    Measure — Assistant 

Secretary   Provided   For 

The  proposal  to  establish  a  depart- 
ment of  mines  as  one  of  the  major  sub- 
divisions of  the  executive  branch  of 
the  Federal  Government  has  met  an 
enthusiastic  reception  throughout  the 
country,  as  is  witnessed  by  the  com- 
munications reaching  Senator  Nichol- 
son, of  Colorado,  w^ho  introduced  the 
initial  bill  at  this  session  providing  for 
the  creation  of  such  a  department. 
Many  members  of  the  House  and  Senate 
have  expressed  themselves  as  favoring 
the  project.  The  representatives  of  the 
mining  states  are  practically  a  unit  in 
their  belief  that  this  step  is  necessary 
to  unify  the  mining  activities  of  the 
Federal  Government  and  to  prevent  the 
increasing  tendency  to  scatter  them 
among  several  departments  and  many 
bureaus. 

Though  thoroughly  in  accord  with  the 
general  purport  of  Senator  Nicholson's 
bill.  Senator  Shortridge,  of  California, 
has  some  different  ideas  as  to  the  de- 
tails of  carrying  out  the  plan,  and  be- 
fore this  appears  in  print  he  probably 
will  have  introduced  a  bill  of  his  own. 

In  its  present  form,  Senator  Short- 
ridge's  bill  provides  that  the  name  of 
the  department  shall  be  "Mines  and 
Mineral  Resources."  His  measure  is 
siomewhat  more  comprehensive  than 
that  of  Senator  Nicholson,  in  that  it 
would  bring  into  the  new  department 
the  Federal  Power  Commission  and  the 
Ala.skan  Engineering  Commission.  The 
Shortridge  bill  will  specify  that,  in 
addition  to  the  taking  over  of  the  U.  S. 
Geological  Survey,  the  Bureau  of  Mines, 
the  Federal  Power  (,'ommisBion  and  the 
Alaskan  Kngincering  f^ommission,  it 
will  include  the  California  DebriH  Com- 
miHsion  of  the  War  Department;  the 
Hureau  of  ExploKives  of  the  IntcrHtato 
f'ommcrce  C^o.-nminHion,  and  .such  por- 
tion of  the  work  of  the  (ii'm-ral  Land 
f^fllre,  of  the  Bureau  of  Standards  and 
of  the  Indian  office  as  relate.s  to  the 
inspection  and  regulation  of  piines  or 
mineral  induMtrii-H.  The  a<lminiHtration 
of  the  War  Minerals  Relief  Act  al»o  in 
vented  in  the  new  department. 

The  bill  provides  for  the  amending 
of  the  i-xistiriir  HlaluU-  mo  as  to  permit 
the  addition  of  one  member  to  the 
Cabinet.  It  alno  providcn  for  an  aNsist- 
ant  Hi'cretary  of  mineN,  who  in  to  he 
"tcehnitolly  qualified  by  experionro  and 
education,"  at  a  salary  of  $10,000  per 
yenr.  The  measure  transfers  to  the 
new  department  the  records  nf  the  Fuel 
Aflmlnistrntion  and  those  sections  nf 
the     War     Indu'.lri.s     Board,     the     War 


Ti-ade  Board,  and  the  Shipping  Board 
which  relate  to  the  mineral  industries. 
Under  the  Shortridge  bill,  the  depart- 
ment would  be  divided  into  the  follow- 
ing subdivisions:  Bureau  of  mineral 
industry,  mine  and  explosives  inspec- 
tion service,  and  bureau  of  power 
development. 


McFadden  Gold  Bonus  Bill 

Ignored 

Ways  and  Means  Committee  Too  Busy 

With  Tariff  Bill  To  Consider 

Measure 

Owing  to  the  pressure  incident  to 
the  writing  of  the  new  tariff  bill  the 
Committee  on  Ways  and  Means  has 
not  found  an  opportunity  at  this  ses- 
sion to  consider  the  McFadden  gold 
premium  bill.  A  subcommittee  of  the 
Committee  on  Ways  and  Means  at  the 
last  session  of  Congress  reported  fa- 
vorably to  the  full  commission  on  the 
bill.  No  subcommittee  has  been  as- 
signed at  this  session  to  consider  the 
measure.  This  action  will  be  taken  as 
soon  as  work  on  the  tariff  will  permit. 


I.   E.  Robinson   Accepts  Position 
as  War  Minerals  Commissioner 

Enters    Upon    Duties    Promptly — H.    G. 
Pomeroy  To  Remain  Until  June  30 

Ira  E.  RobiTi?on,  of  Grafton,  W.  Va., 
has  accepted  the  appointment  to  be 
war  minerals  relief  commissioner.  He 
already  has  entered  upon  his  duties 
and  is  making  a  thorough  review  of  the 
status  of  war  minerals  relief.  Horace 
G.  Pomeroy,  a  member  of  the  commis- 
sion under  the  preceding  administra- 
tion, has  consented  to  remain  in  the 
service,  that  he  may  be  of  any  possible 
help  to  Mr.  Robinson  in  making  him 
acquainted  with  the  status  of  various 
matters  pertaining  to  the  commission's 
affairs.  His  resignation,  however,  will 
become  effective  on  June  30. 


A.  H.  Fay  in  Income  Tax  Unit 

Appointed     Acting     Chief     of     Natural 
KcNourcex   Suhdivision 

A.  H.  Fay  has  been  appointed  acting 
f  hief  of  the  nalural  resources  subdivi- 
sion of  the  income  tax  unit  of  the 
Bureau  of  Internal  Revenue.  Mr.  Fay 
is  a  mining  engineer  who,  for  many 
years,  had  charge  of  the  statistical 
liivision  of  the   Bureau  of  Mines. 


(iovernmcnt's  Silver  I'urchaHeH 

PurchasoH  of  silver  uniler  the  I'iltmnn 
Art  during  the  week  ended  June  II 
totaled  lir.ri.OOO  line  ounces.  This  brings 
the  total  purchases  under  this  act  to 
.'pH,li;t.<',!»7  line  ounces. 


War  Minerals  Liberalization  Bill 
Before  Senate 

Expected    To    Pas.s — Fall    Asks    Delay 

Until  New  Commissioner  Has 

Studied  Situation 

The  Committee  on  Mines  and  Mining 
of  the  Senate  reported  favorably  on 
June  8  a  bill  providing  for  the  liberal- 
ization of  the  War  Minerals  Relief  Act. 
The  bill  went  to  the  calendar  and  was 
reached  June  10.  Objection  was  made 
by  Senator  King,  of  Utah,  on  the  ground 
that  more  time  should  be  given  to  look 
mto  the  measure  to  see  if  "the  bars  are 
let  down  and  the  Government  subjected 
to  enormous  demands  and  vexatious 
claims."  He  expressed  the  fear  that  it 
might  afford  a  precedent  for  similar 
claims  from  those  who  sustained  losses 
upon  the  farm  or  in  the  factory.  After 
an  extended  explanation  by  Senator 
Ashurst,  of  Arizona,  Senator  King 
withdrew  his  objection,  but  further  ob- 
jection was  raised  by  Senator  Jones,  of 
Washington. 

"I  think  something  ought  to  be 
done  along  these  lines,"  Senator  Jones 
told  the  Senate,  "but  in  our  anxiety 
to  take  care  of  just  claims,  we  ought 
not  to  go  so  far  in  the  language  of 
the  proposed  legislation  as  to  cover 
all  sorts  of  claims  which  might  be  made 
against  the  Government."  This  action 
will  make  for  some  delay  in  the  con- 
sideration of  the  measure,  but  Senator 
Ashurst  expects  to  secure  a  vote  on  the 
bill  in  the  near  future.  It  is  certain 
that  it  will  i)ass  the  Senate,  as  it  is 
almost  identical  with  a  bill  which  passed 
the  upper  house  at  the  last  session  of 
Congress. 

The  Committee  on  Mines  and  Mining 
reached  the  conclusion  that  a  "strict 
and  narrow"  construction  has  been 
given  to  the  request  or  demand  feature 
of  the  existing  act.  The  committee 
points  out  that  572  claims  were  rejected 
under  that  construction  of  the  statute. 
These  claims  amount  to  !f3,4fi4,023.05. 
As  nearly  $.''),000,000  of  the  appropria- 
tion for  war  iiiinerals  relief  remains 
unexpended,  it  is  argue<l  that  tlie  alter- 
ation of  the  law  will  not  call  for  the 
voting  of  riKirc  money.  On  the  other 
hand,  it  is  aigued  that  the  addition  of 
"published  reipiest"  will  call  for  more 
money  than  remains  to  the  iTedit  of 
war  minerals  relief,  in  that  it  will  re- 
open most  of  the  claims  which  have 
been  passeil  n|)(>n,  because  of  the 
change  in  the  ilale  of  sliniulatioti.  The 
Secretary  of  thr  liiti'rii>r  has  a.sked  that 
this  legislation  he  held  in  abeyance 
until  thi-  new  commissioner  has  had  an 
opportunity  to  nscertain  if  it  will  not  be 
possible  to  adniiiii.Mter  the  existing  law 
more  lihernlly  lliiui  it  was  a<lminister(>ii 
by  the   Shafroth   commission. 
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London  Letter 

Rand    Mines    Must    Cut    Wages.    Says 
Hugh  F.  Marriott;  Favors  Re- 
moval of  "Color  Bar" 

By  W.  a.  Doman 

London,  June  2— As  the  Central  Jlin- 
ing  &  Investment  Corporation  group 
of  Rand  companies  accounts  for  47  per 
cent  of  the  tonnage  of  ore  milled  in 
this  great  field  the  remarks  of  the  con- 
sulting engineer,  Hugh  F.  Marriott,  on 
working  conditions  are  worthy  of  at- 
tention. The  group  of  mines  ranges 
from  the  poorest  to  the  richest,  and 
as  the  properties  are  widely  separated 
working  conditions  of  the  field  gener- 
ally are  known  to  the  controlling  cor- 
poration. Mr.  Marriott's  report  has 
both  its  unfavorable  and  favorable 
aspects.  It  is  unfavorable  in  that  it 
shows  that  the  aggregate  results  of 
twenty  companies,  apart  from  the  so- 
called  gold  "premium,"  marked  a  loss 
of  2/-  per  ton  milled,  and  the  quan- 
tity milled  last  year  was  no  less  than 
11,327,312  tons.  The  average  return 
was  28.04-,  and  the  average  working 
profit  1.71/-  per  ton.  But  working 
profit  is  not  identical  with  divisible 
profit,  so  that  when  other  expenditure 
is  allowed  for  the  result  works  out  at 
the  loss  mentioned  above.  The  addi- 
tional revenue  from  sales  of  gold  above 
standard  price  was  £4,913,764,  or 
8.67/-  per  ton  crushed.  This  dis- 
closes one  of  the  unfavorable  aspects, 
for  it  is  evident  that  without  the 
premium  several  of  the  mines  would 
have  to  be  closed  down.  Thirteen  of 
the  twenty  companies  paid  dividends 
out  of  the  excess  price  of  gold. 

Mr.  Marriott  has  carefully  investi- 
gated the  position  to  ascertain  how 
costs  are  made  up.  From  the  twenty 
companies  recorded  he  arrived  at  the 
truth,  and  he  finds  that,  whereas  in 
1914  the  average  working  costs  were 
17/2  per  ton,  they  had  risen  to  25/11 
last  year,  and  for  the  final  month  the 
average  was  27/4.  Native  wages  have 
gone  up  from  3/11  to  4 '9  per  ton;  ma- 
terials from  5/8  to  9/2  per  ton,  and 
other  costs  from  3/2  to  4/2  per  ton, 
and  European  wages  from  4/9  to  9/2 
per  ton.  The  native  labor  cost  increase 
calls  for  no  comment;  "other"  costs  are 
partly  due  to  additional  benefits  having 
been  given  to  European  labor,  and  the 
increase  of  61  per  cent  in  the  cost  of 
materials  Mr.  Marriott  regai'ds  as  a 
temporary  burden,  and  one  likely  to  be 
lightened  as  old  stocks  bought  at  high 
prices  are  replaced  at  a  lower  figure. 

It  is  to  wages  paid  Europeans  that 
Mr.  Marriott  devotes  particular  at- 
tention, and  it  is  clear  that  he  regards 
the  increase  as  quite  unjustifiable.  Euro- 
pean employees  constitute  one-eighth  of 
the   total   labor  force,  and   their  work. 


which  is  mainly  of  a  supervisory  char- 
acter, costs  almost  double  the  total  ex- 
penditure upon  the  native  laborers  who 
carry  out  the  work.  It  is  time  not  only 
to  call  a  halt  but  to  bring  about  a  re- 
duction. The  white  employees  in  the 
Rand  are  the  best  paid  of  their  class 
in  the  world,  and  palpably  if  the  gold 
"premium"  should  vanish  no  reservoir 
of  money  would  exist  from  which  to 
draw  funds  for  wages.  Mr.  Marriott 
therefore  suggests  that  pay  must  be  re- 
duced to  an  economic  level,  and  if  this 
cannot  be  done  there  is  the  implica- 
tion that  some  of  the  mines  must  cease 
operations;  but  he  goes  a  step  fur- 
ther and  supports  the  removal  of  the 
"color  bar"  in  order  that  native  labor- 
ers may  be  afforded  legitimate  develop- 
ment to  higher  classes  of  work.  It  is 
the  white  miners  themselves  who  are 
the  obstacle  to  this  development. 

A  matter  is  mentioned  in  the  report 
which  was  not  previously  known.  The 
mining  regulations  are  "onerous  and  ob- 
solete," and  they  "unduly  restrict  the 
hours  of  work  of  the  native  laborers  to 
as  little  as  five  hours  daily."  The  in- 
ference is  that  the  officials  who  inspect 
the  workings  previous  to  the  beginning 
of  the  day's  work  are  slow,  and  that 
the  inspection  could  be  better  done  in 
ether  ways.  Obviously,  no  mining  or 
other  industry  can  be  conducted  suc- 
cessfully if  seven-eighths  of  the  em- 
ployees put  in  only  five  hours  effective 
work  daily. 

It  is  fairly  evident  that  Mr.  Marriott 
is  of  opinion  that  reforms  will  be  per- 
mitted by  ths  Union  Government,  and 
it  is  to  longer  hours  of  work,  reduced 
white  pay,  lower  costs  of  materials  and 
the  promotion  of  the  intelligent  Kaffir 
that  the  favoi-able  aspect  of  his  report 
may  be  attributed. 

CANADA 

British  Columbia 

Hedley  Gold  Company  To  Resume  July 
1 — Premier  Strike  Over 

Ainsworth — It  is  possible  that  the 
Florence  mill  may  resume  soon  in  order 
to  concentrate  some  milling  ore  stoped 
last  winter  by  lessees. 

Rossland — The  men  employed  in  the 
various  Consolidated  mining  operations 
here  now  number  about  250. 

Kaslo — The  mining  depression,  which 
has  been  most  pronounced  in  this  vicin- 
ity for  several  months,  shows  signs  of 
beginning  to  lift.  There  is  an  indica- 
tion of  some  activity  up  the  South  Pork 
of  Kaslo  Creek,  and  a  possibility  of 
some  work  being  done  by  lessees  of 
Utica  mine. 

Poplar— The  Bullock  Gold  Mining  Co. 
is  purchasing  a  compressor  and  drill- 
ing equipment  for  more  adequate  de- 
velopment   of    eleven    claims    adjoining 


the  Swede  and  Lucky  Jack  groups. 
About  350  ft.  of  drifting  has  been  done 
recently.  The  values  are  in  free  mill- 
ing gold. 

Revelstoke — The  Waverly  Mines  Co., 
of  Spokane,  is  planning  to  build  a 
wagon  road  from  Albert  Canyon,  on 
the  Canadian  Pacific,  to  a  property  re- 
cently acquired  on  Downie  Creek.  A 
considerable  tonnage  of  silver-lead  ore 
is  said  to  have  been  blocked  out. 

Slocan  City — Work  has  been  resumed 
on  the  mill  at  the  Ottawa  mine, 
Springer  Creek,  and  it  is  anticipated 
that  the  plant  will  be  ready  for  oper- 
ation within  a  few  weeks.  The  plant 
is  of  the  selective  flotation  type  and 
was  designed  by  L.  H.  Biggar.  Its 
capacity  is  fifty  tons  per  day.  Ore 
will  be  brought  down  from  the  mine 
over  a  2,000-ft.  two-bucket  aerial  tram- 
way. The  tonnage  of  milling  grade  in 
sight  is  estimated  as  sufficient  for  two 
years'  operation. 

Fort  Steele  —  The  Niagara  company, 
operating  the  Victor  mine,  on  Mause 
Creek,  continues  to  keep  a  small  crew, 
and  it  is  planned  to  start  shipments 
when  the  roads  improve  so  as  to  per- 
mit ore  hauling.  The  Gamble  Mining 
Co.  has  begun  the  season's  placer  oper- 
ations on  Wild  Horse  Creek. 

Cranbrook— Dr.  S.  Schofield,  of  the 
Dominion  Geological  Survey,  with  two 
assistants  is  now  camped  along  St. 
Joseph's  Creek.  The  party  is  engaged 
in  connecting  up  the  Cranbrook  map 
area  with  the  Windermere  map  area, 
a  work  which  has  been  undertaken  this 
season  at  the  express  desire  of  the 
East  Kootenay's  Prospectors'  Associa- 
tion. Another  matter  receiving  atten- 
tion here  by  the  local  mining  organiza- 
tion is  a  plan  for  the  holding  of  the 
summer  meeting  of  the  Columbia  Sec- 
tion of  the  A.  I.  M.  E.  in  Cranbrook. 

Grand  Forks — C.  M.  Campbell,  who 
has  been  in  charge  of  dismantling 
operations  at  the  Granby  smelter,  at 
Grand  Forks,  has  gone  to  Cassidy,  Van- 
couver Island,  to  become  superintend- 
ent of  the  coal  mines  of  Granby  com- 
pany. The  entire  Grand  Forks  ma- 
chine plant  equipment  of  the  Granby 
has  been  taken  over  by  the  Boundary 
Iron  Works.  The  plant  is  regarded  as 
one  of  the  most  complete  in  interior 
British   Columbia. 

Alice  Arm — The  Dolly  Varden  mine, 
which  closed  down  toward  the  end  of 
last  year,  is  to  be  reopened  for  develop- 
ment, according  to  a  statement  by 
Major  G.  B.  North,  the  manager. 
Major  North  has  returned  to  make  a 
survey  and  a  report  on  the  properties. 
With  market  conditions  as  they  are, 
shipping  will  not  be  resumed. 

Stewart — Dale  L.  Pitt,  manager  of 
the    Premier,    has    announced    that   the 
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strike  is  over,  and  that  all  tramway 
workei's,  teamsters,  tractor  men,  and 
part  of  the  mine  crew  had  returned  to 
their  jobs.  The  tramway  construction 
will  be  pushed.  Two  new  camps  have 
been  opened,  and  the  company  is  send- 
ing out  for  fifty  men,  who  are  to  re- 
ceive ?5  a  day.  The  mill  is  nearly  com- 
pleted, all  the  tram  line  right  of  way 
has  been  cleared,  and  the  construction 
towers  have  been  built. 

Several  reports  are  current  with  re- 
spect to  the  future  of  the  Big  Missouri 
group  in  the  Salmon  River  district.  Pat 
Daly,  who  has  been  in  New  York  for 
some  weeks,  is  said  to  have  bonded 
the  property  and  to  have  received  a 
substantial  cash  payment  in  this  con- 
nection. The  report  has  not  been  veri- 
fied. Daly  is  said  to  have  succeeded, 
while  in  New  York,  in  bonding  the 
Fraser  group  of  claims,  which  are  situ- 
ated on  Marmot  River,  in  the  Portland 
Canal  district. 

Hedley— Ths  Hedley  Gold  Mining  Co. 
w'ill  reopen  the  Nickel  Plate  mine  on 
July  1. 

Vancouver — The  Bullion  Mining  Co. 
has  once  more  been  the  subject  of  liti- 
gation. R.  T.  Ward,  as  manager  of  the 
syndicate  and  trustee  of  the  claims,  re- 
cently asked  for  an  injunction  restrain- 
ing his  partners  from  operating  and 
developing  the  property  along  lines  that 
do  not  meet  ^vith  his  approval.  He 
asked  that  the  thirty  men  employed  be 
ordered  to  stop  work.  It  was  argued 
by  the  other  side  that  Mr.  Ward  was 
nominal  trustee  of  the  mine  only  for 
the  purpose  of  registration  of  title  and 
that  a  majority  interest  was  held  by 
those  favoring  the  present  development 
policy,  Mr.  Ward's  interest  having  been 
placed,  in  a  previous  action,  at  .3iV, 
per  cent.  This  view  was  accepted  by 
the  court,  and  Mr.  Ward's  application 
dismissed.  At  present  a  .500-ft.  tun- 
nel is  being  driven  through  rock,  dis- 
used flumes  and  ditehes  are  being  re- 
paired, and  the  management  expects  to 
make  a  cleanup  this  fall. 

D.  G.  .Marshall,  one  of  the  directors 
of  the  Britannia  .Mining  &  Smelting 
Co.,  has  .stated  that  the  plans  for  the 
new  concentrator,  to  replace  the  one 
recently  burned,  are  being  prepared  and 
that  work  will  be  started  within  two 
months. 

Victoria — Twenty  tons  of  iron  ore 
are  being  shipped  from  the  Lake  Hill 
mine  of  the  I'uget  Sound  company's 
group  on  the  west  coast  of  Texada 
Ixlnnd  for  a  te!<.t  run  in  the  electric  fur- 
naces of  the  firm  of  Thomas  Summer- 
iion  &  Sons,  Ltd.,  Durlington,  Knglnnd. 

Quern  ('harlotte  lilandft — A  parly  of 
niinerK  is  cngfiged  in  another  attempt 
to  Heparate  the  fine  gold  from  the  black 
Knndx  of  the  beach  near  MaHset, 
Grnhnm  fiiland.  They  have  taken  in  a 
machine  involving  n  patented  proces* 
for  the  purpoHe. 

Ha/.«lton  —  PrepnnitionH  are  being 
made  by  the  Klean^.n  Milling,  Mining 
&  Development  Co.  for  nn  exhauiitive 
exnminntifm  of  the  mineralized  zoneH 
of  Kleanza  Mountain. 


Yukon  Territory 

Dawson — Navigation  has  opened  and 
steamers  are  beginning  to  traverse  the 
rivers.  Miners,  prospectors  and  freight 
are  on  their  way  to  the  Mayo  silver 
camp.  Some  gold  dredges  already  have 
started  and  others  are  ready  to  begin 
the  season's  operations.  The  first  gold 
of  the  season  has  left  Fairbanks  for 
Dawson. 

Ontario 

North  Crown  Mines  Shuts  Down — Part 

of  Keeley  Plant  Burned — Tre- 

thewey  May  Build  Mill 

Porcupine — The  North  Crown  Mines 
ill  Porcupine  has  stopped  operating,  and 
all  employees  have  been  paid  off.  It  is 
stated  that  this  will  be  for  only  a 
month,  but  no  definite  information  on 
this  point  is  available. 

The  Mclntyre  has  begun  sinking  the 
main  shaft  from  the  1,500  level  to  the 
13,000   level. 

The  Hollinger  gave  a  contract  some 
time  ago  for  the  building  of  150  houses 
in  Timmins  for  Hollinger  employees, 
and  has  now  given  a  further  contract 
tor  a  bunkhouse  to  accommodate  fifty 
men.  It  is  reported  that  it  plans  to 
install  another  500-ton  ball  mill. 

Dome  directors  are  making  a  visit 
of  inspection  to  the  property. 

The  directors  of  the  South  Keora 
Mines  will  sell  100,000  shares  of  treas- 
ury stock  at  15c.  a  share. 

Kirkland  Lake — Development  work 
so  far  on  the  No.  1  and  No.  2  veins  on 
the  600  level  of  the  Lake  Shore  has 
indicated  a  grade  of  ore  as  high  as 
that  on  the  upper  levels.  During 
March  and  April  the  average  recovery 
was  $11.35  and  $11.94  per  ton,  re- 
spectively, which  is  much  lower  than 
for  the  previous   months. 

The  Kirkland  Gold  has  recently  cut 
on  the  900  level  the  vein  which  was 
found  by  diamond  drilling.  The  drill 
core  showed  7  ft.  of  $21  ore,  and  it  is 
understood  that  development  is  satis- 
factory. The  mill  is  treating  125  tons 
a  day,  but  the  mill  heads  are  lower  than 
for  some  time  past. 

Surface  work  has  been  started  on 
the  Comfort  Kirkland,  which  adjoins 
the  Ontario  Kirkland   to  the  west. 

After  an  idleness  of  several  years 
work  has  been  started  on  the  Goodfish 
Goltl   Mines. 

The  Wright  Margraves  mill  is  now 
handling  140  tons  a  day,  and  it  ia 
understoixl  that  the  management  is 
looking  for  a  production  of  approxi- 
MUitcIy  half  a  million  dollars  this  year. 

Cobalt — During  May  the  O'Brien 
mine  produced  .'112,000  oz.  from  mill 
heads  averaging  51  oz.  to  the  ton.  This 
in  approximately  one-quarter  of  the 
1920  produi-tion  and  one-hiilf  nf  tlir 
191!)  |;roducti-m. 

The  transformer  house  and  tranw- 
fiiriiMTH  of  the  Keeley  mine  have  been 
di-stroyed  by  fire,  and  this  has  en- 
tirely  crippeil   mine  operationH. 

Thi'  Trethewey  Mines  in  Gowganda 
!M  sinking  from  the  105  to  the  205  level. 
Till-  <-ompany  Ih  connldering  the  erec- 
tion of  a  mill. 


Power    Shortage    at    El    Oro    Hampers 
Operations 

El  Oro — Alarm  is  being  felt  in  the 
mining  regions  of  this  state  over  the 
diminishing  electric  power  available. 
Some  companies  are  manifesting  their 
intention  of  suspending  operations  un- 
less the  deficiency  is  remedied.  An 
appeal  has  been  made  to  the  federal 
govei'nment.  The  light  and  power  com- 
panies are  unable  to  secure  sufficient 
oil  and  coal  to  keep  their  power  plants 
at  full  capacity 

Aguascalientes 

A.  S.  &  R.  May  Blow  in  Lead 
Furnace  Soon 

Aguascalientes  —  Governor  R.  Arel- 
lano Velle  has  been  in  Mexico  City  con- 
ferring with  federal  officials  in  an  ef- 
fort to  relieve  the  silver  mining  indus- 
try in  this  state. 

The  -American  Smelting  &  Refining 
Co.  is  said  to  be  operating  two  copper 
furnaces  at  its  Aguas  plant  and  ex- 
pects to  blow  in  one  lead  furnace  soon. 
This  smelter  is  receiving  considerable 
copper  ore  from  the  Sombrerete  dis- 
trict, in  Zacatecas.  As  soon  as  the  lead 
furnace  is  blown  in  the  ores  from  the 
San  Juan  de  Guadalupe  district  will  be 
shipped  to  Aguascalientes  instead  of  to 
Chihuahua. 

Zacatecas 

Installing  Mine  Sampling  I'nit  at 
Fresnillo 

Zacatecas — Charles  E.  Snider  has 
taken  up  the  Guarda  group  of  gold- 
silver  mines  at  La  Noria,  Sombrerete, 
and  is  preparing  to  develop  them.  This 
property  is  next  to  the  lead-silver 
mines  known  as  the  Oscar,  San  Antonio, 
and  Soledad.  Shipment  will  be  made 
to   Aguascalientes. 

John  O.  Emerson  has  applied  for 
titles  to  fifty-four  mining  claims  at  San 
Miguel  del  Mcziiuital.  These  claims  are 
to  form  the  Sunt  a  Catarina  group.  The 
survey  is  to  include  the  old  Santa 
Catarina  shaft,  which  has  been  aban- 
doned for  yeais.  This  shaft  produced 
a  large  amount  of  high-grade  gold, 
silver,  and  lead  ore,  and  was  worked 
some  distance  below  the  water  level. 
It  is  clainu'd  that  there  are  yet  some 
good  orehodic.i  to  be  found  above  the 
water  with  i)roper  development  work. 

George  H.  Davis  is  developing  the 
Purisima  mine  at  La  Noria. 

Waller  Palmer  is  oi)erating  the  Noria 
mine,  in  this  district,  and  is  shipping 
to   Chihuahua   and    Aguascalientes. 

(Jerald  E.  Norton,  n'presenling  John 
Emerson,  has  liled  on  forty  claims  to 
l)c  tilled  under  the  name  of  El  ('oni- 
promiso.  The  (.'roup  is  a  short  distance 
north  of  .Sun  Miguel  del  Mezquital. 
The  di'tiounci'ineiit  iniUidi's  some  old 
workings,  whiili  will  lie  cliaiicil  out 
Mild   redevelopeil. 

FreNnillo — (',.  W.  Voel/.el  has  accepted 
iin  eight -month  engagement  with  the 
Mexiiun  Corpoinl  ion  to  install  .i  com- 
plete mine  Hiiiiipling  system  al  the  c-oiii- 
pany'H  Fri'»nillo  unit. 
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Chihuahua 

Alvarado  Company  Erects  New  Primary 
Crushing   Plant 

Parral— The  Alvarado  Mining  &  Mill- 
ing Co.  has  constructed  a  primary 
crushing  plant  having  a  capacity  of 
seventy-five  tons  of  ore  per  hour.  The 
ore  is  delivered  to  this  plant  in  4-in. 
size  and  is  reduced  to  i  in.  The 
equipment  consists  of  one  48-in.  Symons 
disk  crusher  and  one  set  of  54  x  20-in. 
Garfield  rolls  working  in  closed  cir- 
cuit with  a  72-in.  Mitchell  vibrating 
screen.  The  layout  of  this  plant,  which 
is  an  addition  to  the  old  mill,  is  shown 
in  the  accompanying  illustration.  A 
5  X  16-ft.  Ball-Peb  mill,  using  2-in.  steel 
balls,  has  been  added  to  the  fine-grind- 


L.\YOUT   OF  PRIMARY  CRUSHING   PLANT  RECENTLY 

BUILT   BY   ALVARADO   MINING  &   MILLING   CO., 

PARR.A.L  DISTRICT.  CHIHU.\HUA,   MEXICO 


ing   equipment.     This  is   in  closed   cir- 
cuit with  a  10-ft.  Dorr  bowl  classifier. 

The  company  has  two  three-compart- 
ment inclined  i^hafts  at  the  Persefia 
group  of  mines  on  the  Red  vein 
(Veta  Colorado).  Each  shaft  has  been 
equipped  with  two  80-cu.ft.  ore  skips 
and  with  a  Denver  Engineering  Works 
Co.  double-drum  electric  hoist  with  a 
150-hp.  motor.  Solenoid  brakes  are  at- 
tached to  the  motor  shafts  and  there 
is  full  magnetic  control.  Clutches  and 
brakes  are  operated  with  oil  pressure 
pumps.  The  brakes  are  of  the  post 
type.  The  hoist  drums  are  grcoved  for 
1-in.    hoisting   rope.      The    rope    pull    is 


12,500   lb.   and   the   hoisting   speed   400 
ft.    per   minute. 

A  Sullivan  twin-angle  compound  com- 
pressor of  a  capacity  of  2,000  cu.ft.  of 
air  per  minute  at  5,000-ft.  altitude  has 
been  installed.  This  is  direct  connected 
to    one     350-kva.     synchronous     motor. 

ARIZONA 

Shattuck  Opens  New  Ore  on  600  Level 
— Copper   Queen's   Boras   Shaft   To 

Be  Sunk  Under  Contract 
Bisbee — At  the  Shattuck  a  new  ore- 
body  is  being  opened  up  on  the  600 
level.  Development  has  not  proceeded 
for  enough  to  indicate  its  size.  So  far 
on  the  600  level  it  is  100  ft.  long  and 
averages  6  per  cent  copper.  Thus  far 
it  has  not  been 
opened  on  the  700 
level.  Raises  from 
the  700  cut  the  ore  a 
short  distance  above 
the  level.  Present 
indications  point  to 
the  fact  that  this  is 
an  important  dis- 
covery. 

The  Boras  Leasing 
Co.,  which  has  a 
lease  on  the  Boras 
claim,  has  taken  a 
contract  to  enlarge 
and  sink  the  Boras 
shaft  for  the  Copper 
Queen.  The  shaft  is 
down  to  the  700 
level.  It  will  be  en- 
larged to  two  and 
one-  half  compart- 
ments and  sunk  an 
additional  400  ft. 
The  leasing  company 
has  discontinued  its 
development  work 
and  has  begun  to 
enlarge  the  shaft 
from  the  400  level  to 
the  surface. 

Jerome  —  Dundee- 
Arizona  has  started 
a  one-ton  experimen- 
tal mill  on  its  car- 
bonate ores,  of  which 
a  large  tonnage, 
sampling  from  3  to 
7  per  cent  copper, 
awaits  development 
of  a  satisfactory  re- 
duction process. 

The     Yavapai 

County     Court     has 

ts  injunction  against 

interests    in    the 


made  permanent 
the  Mitchell-Frazier 
Jerome-Superior  and  has  decided  that 
the  meeting  was  legal  at  which  con- 
trol was  taken  by  the  faction  headed  by 
George  A.  Kobold.  The  mine  has  been 
unwatered  and  will  employ  electric 
pumping.  Further  operations  will  de- 
pend upon  the  report  of  sampling  and 
examination  now  being  prepared. 

Pearce  —  High-gi-ade  ore  has  been 
found  in  an  old  abandoned  drift  on  the 
Rainbow  claim  of  the  Commonwealth 
Extension,  which  is  being  operated  by 
Guy  Emmons  and  associates  under 
lease.     The  vein  is  2  ft.  wide. 


CALIFORNIA 

Broken  Hills  Before  I'ublic  Again — To 
Cut  Wages  July  1  at  Grass  Valley — 
Southern  Pacific  To  Publish 
New  Rates  East  on  Bullion 

San  Francisco — An  advertisement  ap- 
pears in  the  San  Francisco  Chronicle, 
May  28,  1921,  in  which  the  president 
and  two  directors  of  the  Broken  Hills 
Silver  Corporation  advise  the  stock- 
holders of  the  Broken  Hills  Silver  Cor- 
poration not  to  be  stampeded  by  "false 
reports"  and  to  hold  their  stock.  On 
good  authority  it  is  stated  that  a  tele- 
gram by  the  Fidelity  Finance  &  Fund- 
ing Co.  is  being  circulated  in  which  it 
IS  alleged  that  the  company  owes  about 
$9,000,  and  .suits  have  been  started  by 
certain  creditors.  It  is  further  alleged 
that  the  south  drift  on  the  350  level 
has  been  abandoned  because  no  ore  was 
found;  that  no  ore  was  found  in  the 
north  drift  after  drifting  more  than 
150  ft.;  that  developments  on  the  250 
level  were  also  disappointing;  and  that 
three  of  the  directors  have  assumed 
control  of  the  company. 

The  Southern  Pacific  Co.  is  arrang- 
ing to  publish  a  rate  of  $16.50  per  ton 
on  copper  bullion,  copper  matte,  blister 
copper,  also  lead  bullion  and  speiss, 
carloads,  minimum  weight  60,000  lb., 
from  Clifton,  Globe,  Hayden,  Miami, 
Cananea,  Ajo,  and  other  points  in  Ari- 
zona and  New  Mexico  to  New  York 
and  Laurel  Hill,  N.  Y.,  Chrome,  Perth 
Amboy,  Cartaret  and  Newark,  N.  J.,  via 
Southern  Pacific  to  Galveston,  thence 
via  Southern  Pacific  Atlantic  Steamship 
Lines.     The  present  rate  is  $20  per  ton. 

Jackson — The  Kennedy  mine  has  been 
unwatered  to  a  depth  below  the  3,800 
level,  and  the  shaft  at  this  depth  is  be- 
low the  intersection  of  the  vein  and  in 
hard  country  rock.  It  is  believed  that 
no  further  shaft  repairs  will  be  neces- 
sary and  that  unwatering  can  proceed 
steadily  until  the  lower  levels  are  re- 
covered. 

The  Argonaut  is  reported  to  have  a 
full  complement  of  men  and  to  be  oper- 
ating thirty  stamps. 

Sutter  Creek  —  According  to  the 
weekly  report  of  A.  S.  Howe,  super- 
tendent  of  the  Central  Eureka,  the  vein 
in  the  south  drift  of  the  3,350  level  has 
widened  to  2  ft. 

Prospecting  work  on  the  Old  Eureka 
has  been  definitely  suspended.  After 
deepening  the  shaft  to  the  3,500  level 
and  crosscutting  and  diamond  drilling, 
the  results  were  stated  to  be  negative 
and  the  work  of  about  five  years  with- 
out satisfactory  results. 

Grass  Valley — Wage  reductions  to 
take  effect  July  1  at  the  Empire,  North 
Star,  and  Idaho-Maryland  mines  have 
been  announced  following  a  conference 
of  W.  B.  Bourne,  of  San  Francisco: 
George  B.  Agnew,  of  New  York,  and 
Bulkeley  Wells,  of  Denver. 

.Assurances  have  been  given  locally 
that  the  deferred  payroll  of  the  .\llison 
Ranch  mine  will  be  met  and  that  oper- 
ations will  be  suspended  and  the  mine 
kept  free  from  water  pending  negotia- 
tions for  a  sale  of  the  property. 
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Keeler — The  Cerio  Gordo  company 
has  begun  construction  of  a  new  mill 
to  be  completed  early  in  July. 

The  Inyo  Talc  Co.  anticipates  a  good 
season  and  will  increase  shipment  de- 
spite high  freight  rates. 

Operations  have  been  resumed  by 
the  National  Soda  Products  Co.  and  a 
number  of  good  contracts  insure  con- 
tinuation of  operations. 

NEVAD.\ 

Comstock    Miners    Accept     Cut — Knox 

Divide,  Unable  To  Ship,  Engaged 

in  Development  Work 

Virginia  City — In  accordance  with  an 
agreement  between  the  labor  organiza- 
tions of  Virginia  City  and  Gold  Hill 
and  the  operators,  wages  were  reduced 
at  both  camps  on  June  1,  the  reduction 
being  .50c.  per  shift  for  miners  and  75c. 
for  muckers,  making  their  wages  $5  and 
$4. .50  per  day,  respectively,  and  making 
the  pay  of  top  labor  .$4.2.5  and  that  of 
mechanics  $6.  An  unsuccessful  attempt 
was  made  to  cause  a  walkout  and  tie 
up  operations.  A.  Bordsen,  represent- 
ing the  executive  council  of  the  Interna- 
tional Union  of  Mine,  Mill  and  Smelter 
Workers,  with  which  the  Gold  Hill 
miners  union  is  affiliated,  arrived  in 
Gold  Hill  on  June  1,  presumably  to  sup- 
port the  agreement  between  miners  and 
operators.  Underground  crews  on  that 
day  were  about  7.5  per  cent  complete, 
and  top  crews  full.  Conditions  are  ex- 
pected soon  to  revert  to  normal  on  the 
Comstock. 

Weepah— The  Electric  Gold  Mines  Co. 
is  developing  a  large  free-milling  gold 
property  at  Weepah,  about  thirty  mile.s 
southwest  of  Tonopah.  The  property 
is  in  the  prospect  stage,  the  deepest 
shaft  being  down  75  ft.  The  quartz 
vein  is  wide  and  has  given  good  assays. 
A  camp  has  been  established,  headframe 
built,  gasoline  hoisting  plant  and  a 
small  air  compressor  installed.  Cross- 
cutting  is  now  being  done  on  the  75 
level. 

Klondyke — The  Knox  Divide,  being 
unable  to  ship  any  ore  on  account  of 
the  closing  down  of  all  custom  mills 
in  the  Tonopah  district,  is  doing  neces- 
aary  development  work  with  satisfac- 
tory results.  A  winze  on  the  vein  has 
been  sunk  30  ft.  below  the  60  level, 
above  which  practically  all  ore  produced 
to  date  has  been  mined.  The  winze  is 
in  milling  grade  ore  and  the  vein  is 
Haid  to  be  12  ft.  wide.  Conditions  are 
excellent  in  the  east  drift  on  the  GO 
level.  An  eaHt  drift  has  been  started  on 
the  130  level  on  the  contact  to  cut  the 
projection  of  the  orebodicB  as  developed 
on  the  00  level  at  this  depth. 

Tonopah — The  labor  Hituation  re- 
mainw  unchanged  in  the  Tonopah  and 
Divide  di»ttrirl<(.  The  Tonopah  Exten- 
nion  and  Kelmont  companieH  are  Htill 
trying  to  build  up  crews  by  importing 
liibor.  Orderly  ronditionn  prevail,  with 
an  occanional  verbal  dvnionHtration 
when  any  of  the  imported  men  appear 
on  the  streets.  In  a  letter  to  stock- 
holders, dated  June  1.  Clyde  H.  Heller, 
president  of  the  Belmont  company,  ex- 
plain* that  owing  to  the  refunal  of  the 


employees  to  accept  a  12*  per  cent  re- 
duction in  wages  and  the  consequent 
strike  the  directors  have  deemed  it  un- 
wise to  declare  a  dividend  at  this  time. 

Hornsilver — The  option  held  by  the 
Tonopah  Mining  Co.  on  the  Orleans 
mine  has  been  terminated  on  account 
of  the  refusal  by  J.  W.  Dunfee,  the 
lessee,  to  consider  any  change  in  the 
original  agreement  between  himself 
and  the  Tonopah  Mining  Co.  Dunfee 
claims  to  have  a  drift  face,  7i  x  10  ft., 
entirely  in  $40  ore. 

Candelaria — According  to  a  state- 
ment by  Charles  D.  Kaeding,  consulting 
engineer  and  manager  for  the  Cande- 
laria Silver  Mines  Co.,  construction  will 
be  begun  at  once  on  the  first  150-ton 
unit  of  a  cyanide  plant.  Crushing 
equipment  capable  of  handling  400  tons 
per  day  will  be  installed.  This  first 
unit  will  probably  be  completed  by 
September,  by  which  time  the  power 
line  extension  from  Hawthorne  is  ex- 
pected to  be  completed  also. 

COLORADO 

Powder   Price   Cut   at  Cripple   Creek — 

Golden  Cycle  Only  Dividend 

Payer 

Cripple  Creek — The  price  of  powder 
has  been  reduced  $1.75  per  100  lb.,  and 
caps  have  come  down  $1.25  per  1,000. 
Powder  is  now  selling  in  the  district 
at  $18.50  per  100  lb.,  compared  to  the 
high  price  of  $26.75  about  two  years 
ago. 

Independence  —  The  Golden  Cycle 
Mining  &  Reduction  Co.  paid  its  quar- 
terly dividend  of  2  per  cent  on  June 
10.  The  amount  was  $.30,000.  Outside 
of  certain  leasing  pools  operating  in 
the  district  the  Golden  Cycle  is  the  only 
dividend  payer  in  the  camp  at  present. 

UTAH 

Silver  King   Coalition  and    A.   S.   &   R. 

Co.  Agree  on  Smelting  Contracts — 

Daly  West  Still  Opposed 

Park  City — Shipments  for  the  week 
ended  June  4  amount  to  1,097  tons,  as 
compared  with  993  the  preceding  week. 
Shippers  were:  Judge  allied  compan- 
ies, 611  tons;  Ontario,  268;  Silver  King 
Coalition,  218. 

It  is  announced  that  the  controversy 
between  the  Silver  King  Coalition  and 
the  American  Smelting  &  Refining  Co. 
over  smelting  charges  has  been  settled 
satisfactorily  to  both  parties.  As  is 
evident  from  the  above  list,  the  Coali- 
tion is  resuming  shipments.  As  re- 
gards the  Daly  West  in  a  similar  con- 
troversy with  the  smelting  company, 
which,  as  in  the  case  of  the  Silver  King, 
was  seeking  to  increase  smelting 
charges  above  those  allowed  in  the 
smelting  contracts,  ofllcials  of  the  min- 
ing company  announce  that  the  dif- 
(ircnceH  have  not  been  settled. 

Kiirekn — Shipmcnls  for  the  week 
emlerl  June  4  amnunted  to  119  cars  as 
compared  with  I2.'l  cars  the  week  pre- 
I'cding.  .Shippers  were:  Tinlic  Stand- 
ard, 44  cars;  flhief  Consolidated,  .18; 
Eagle  &  Blue  Bell,  7;  Iron  Blossom,  0; 
Iron    King.   <!;    Dragon,   0;    Victoria,   4; 


Gemini,    2;    Alaska,    2;    Colorado    and 
Swansea,  2. 

Salt  Lake  City— The  camp  of  Alta, 
in  Little  Cottonwood  Canyon,  Utah,  is 
being  made  more  accessible  this  season. 
Both  the  narrow-gage  railroad  from 
Wasatch  to  Alta  and  the  wagon  road 
to  the  camp  are  being  improved,  the 
latter  so  as  to  be  passable  to  automo- 
biles for  the  first  time.  It  is  hoped  to 
have  the  narrow-gage  opened  by  the 
middle  of  June,  so  that  ore  may  be  com- 
ing down  sooi!.  The  South  Hecla,  Al- 
bion Consolidated,  South  Hecla  Exten- 
sion, and  the  Alta-Michigan,  all  under 
the  same  management,  are  preparing 
for  an  active  summer.  New  ore  is  said 
to  have  been  opened  during  the  winter 
at  the  Sells  and  the  Columbus-Rexall. 
The  Michigan -Utah  has  finished  repair- 
ing the  aerial  tramway. 

MICHIGAN 

Gogebic  Range 

Ironwood  and  Wakefield  Companies  Ob- 
ject  to  City   Bonds  Recently 
Voted 

Wakefield — Some  of  the  mining  com- 
panies operating  mines  in  the  city  of 
Wakefield  are  objecting  to  the  issue  of 
bonds  which  were  voted  at  a  recent  elec- 
tion. The  people  of  Ironwood  also  have 
voted  to  i.si.sue  more  bonds,  and  have 
practically  granted  the  City  Council  the 
power  to  issue  bonds  for  any  purpose 
and  in  any  amount  they  wish  without 
referiing  the  question  to  the  people. 
The  opinion  is  expressed  that  that  city 
would  soon  be  in  the  class  of  Hibbing, 
Buhl,  and  Chisholm,  Minn.,  as  regards 
taxation  and  amount  of  money  spent 
per  capita  of  population. 

Gile.  Wis. — The  Cary  mine,  which  has 
been  working  with  a  reduced  force,  has 
closed  down,  laying  off  about  seventy- 
five  or  eighty   men. 

Marquette  Range 
Work  Resumed  at  Mary  Charlotte 
Negaunee — Operations  have  been  re- 
sumed at  the  Mary  Charlotte  mine. 
Two  shifts  are  being  worked  full  time, 
and  it  is  the  only  mine  in  Negaunee 
being  operated  full  time.  Shipments 
are   to   be  started   soon. 

Menominee  Range 
Work  Slopped  at  Odgers  Mine 
Oysliil  l-'alls — The  McKinney  Steel 
Co.  has  stopped  all  work  at  the  Odgers 
mine.  U  has  :ilso  ceased  mining  at  the 
Colby  and  Inmtim  mines  at  Bessemer. 
Very  few  of  the  Menominee  Range 
properties  arc  in  operation,  and  most 
of  those  being  worked  are  on  a  part- 
time  basis. 

MINNESOTA 
iMcNahi  Range 

(iilbert — The  I'i.kunds  Mather  Co.  has 
stopped  operali.iiis  at  alt  of  its  prop- 
erties on  the  Mi'MBbi  Range.  Those 
affected  are  the  Corsica  mine,  at  Gil- 
bert; the  Belgriile,  lit  Biwabik,  and  the 
Mohawk  mine,  .il   Aurora. 

Aurora — Tlii'  St.  James  mine,  op- 
erated by  the  McKinney  Steel  Co.,  has 
been  closed  clown  imlellnitely. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  Y., 
net  refinery* 

Tin 

Lead 

Zinc 

99  Per  Cent 

Straits 

Electrolytic 

N.  Y. 

St.  L. 

St.  L. 

9 

12.75 

28  375 

29  25 

4.50@,4.65 

4  40@4  50 

4.45 

10 

12.75 

27  875 

28  875 

4  50 

4.25@.4.S0 

4,45 

11 

12  75 

27.875 

28  875 

4.45@4.50 

4  25 

4.40@4.45 

13 

12.60@12.75 

27.875 

28  875 

4  40@4.50 

4.20(a!4  25 

4.40@4.45 

14 

12.60:ail2.75 

28  25 

29.25 

4.40@4  50 

4.20 

4.4''@4.45 

IS 

12.60@12.75 

28.75 

30.00 

4.35@4.40 

4.20 

4.40@4.45 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered" : 
13c.   for  June   9.   10   and   11:    12.85@13c.    for  June.  13.    14    and    \&. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  tor  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  Y'ork,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.    Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

Lead 

Zinc 

June 

Standard 

Spot               3  M 

lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

9 
10 
11 
13 
14 
15 

m              731 
73             73  i 

731           731 

731            731 
73         1     73i 

77 

77 

77' 
77 
77 

168  J 

1651 

i67' 
167i 
1681 

1701 
167i 

i69i 
1691 
17U 

23} 

231 

n\ 

221 
22} 

221 
221 

22' 

211 
22 

26f 

27 

27} 
261 
26i 

27i 

27J 

28' 

27^ 

27f 

The   above  table  gives  the   closing  quotations  on   the  London   Metal  Exchange, 
prices  in   pounds  sterling  per   ton  of   2.240    <b. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 

Silver 

June 

Silver 

June 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

Sterling 
Exchange 

New  York 

Domestic 

Origin 

New  Yotfc,- 
Foreign 
Origin 

London 

9 
10 
11 

370 

3721 
374} 

99} 
99} 
99} 

571 
58} 
S9i 

35 

35} 

351 

13 
14 

15 

373J 
375} 
376} 

99} 
99} 
99} 

S9J 
59 

581 

35f 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  pen- 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  In  pence  per  troy  ounce  of 
sterling  silver,   925  fine. 


Metal  Markets 

New  York,  June  1.5,  1921 
Those  who  have  followed  the  metal 
market  for  many  years  cannot  remem- 
ber any  time  when  conditions  were  so 
dull  as  at  present.  Often  a  poor  do- 
mestic demand  has  been  offset  by  better 
markets  abroad,  but  now  the  stagnation 
seems  to  be  international.  Little  hope 
can  be  had  from  a  survey  of  the  stock 
market,  which  is  supposed  to  reflect 
business  conditions  from  six  to  oight 
months  in  the  future,  for  current  prices 
of  securities  are  practically  at  the  ex- 
treme lows  reached  last  December. 
Conditions  in  England  are  demoralized 
by  the  continuance  of  the  coal  strike, 
and    they   are    little   better   in    France. 


Germany  shows  some  signs  of  an  in- 
dustrial revival,  but  is  laboring  under 
obvious  disadvantages.  Metal  producers 
are  trying  to  be  as  optimistic  as  pos- 
sible in  view  of  the  fact  that  present 
prices  are  below  the  cost  of  production 
and  therefore  cannot  continue  indefi- 
nitely. Labor  costs  are  slowly  becom- 
ing lower,  but  still  have  a  considei-able 
distance  to  go  to  reach  the  comparative 
levels  of  metal  prices.  It  seems  likely 
that  before  wages  reach  pi-e-war  levels 
prices  will  have  shown  improvement. 

Copper 

The  larger  producei-s  continue  to 
quote  13.50c.  delivered,  and  we  heard  of 
one  carload  sold  at  this  price.  Smaller 
interests  have  tried  to  sell  a  little  cop- 


per at  13c.  delivered,  and  possibly  two 
million  pounds  has  been  marketed  at 
this  price;  in  other  cases,  however,  con- 
sumers have  infonned  would-be  sellers 
that  metal  was  obtainable  for  12.7' 
and  have  turned  down  the  higher  offers. 
It  is  likely  that  June  copper  could  h" 
obtained  today  at  12.875c.,  with  a 
premium  of  about  one-eighth  cent  for 
each  month  in  the  future.  Export  de- 
mand continues  almost  non-existent. 

Lead 

Late  Friday  afternoon,  June  10,  the 
American  Smelting  &  Refining  Co.  re- 
duced its  official  price  for  lead  from 
4.75c.  to  4.50c.,  New  York  and  St.  Louis. 
This  was  in  accord  with  conditions  ob- 
taining in  the  open  market. 

Demand  from  consumers  has  been 
almost  non-existent  during  the  last 
week,  even  inquiries  being  scarce.  The 
price  is  being  depressed  by  continued 
weakness  in  London,  accompanied  by 
further  declines  in  sterling  exchange 
which  would  have  made  importations 
pi'ofttable  had  not  domestic  prices  been 
reduced.  Some  producers  are  unwilling 
to  sell  lead  for  less  than  4.50c.  in  the 
middle  West,  and  if  they  persist  in  this 
attitude  the  price  is  likely  to  react  to 
that  figure,  particularly  for  such  brands 
as   they  control. 

Today  one  interest  is  reported  to  be 
offering  lead  as  low  as  4.25c.,  New 
York,  in  an  effort  to  market  current 
production. 

Zinc 

The  zinc  market  has  been  as  quiet  as 
that  for  the  other  metals,  the  exceed- 
ingly low  prices  current  not  tempting 
purchasers.  Conditions  were  reported 
particularly  weak  on  Monday,  with  a 
slight  improvement  in  evidence  today, 
though  one  producer  reports  that  he  is 
willing  to  sell  at  4.35c. 

Tin     -  - 

Tin  is  somewhat  stronger,  in  sym- 
pathy with  London,  and  not  because  of 
any  increase  in  demand  here.  Sellers 
of  99  per  cent  grade  are  not  as  anxious 
to  find  a  market  as  formerly,  for  there 
may  be  some  difficulty  about  getting 
future  supplies.  Tin  for  forward  de- 
livery is  quoted  at  the  same  price  as 
spot. 

Arrivals  of  tin,  in  long  tons:  June  8, 
Buenos  Aires,  32;  13th,  London,  50; 
Rotterdam,  50;  Straits,  15. 

Gold 
Gold  in   London:     June  9,   110s.  4d.; 
10th,  Ills.;  13th,  110s.  5d.;  14th,  110s.; 
15th,  109s.  2d. 

Foreign  Exchange 

The  weakness  in  sterling  has  con- 
tinued, and  at  one  time  a  low  of  $3,695 
was  reached.  The  cause  is  not  clearly 
understood.       On     Tuesday,     June     14. 
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francs  were  7.98c.;  lire,  5.13c.;  and 
marks,  1.4525c.  New  York  funds  in 
Montreal,  12^  per  cent  premium. 

Silver 

The  London  price  for  silver  advanced 
sharply  the  last  week  owing-  to  specu- 
lative buying,  as  well  as  a  brisk  de- 
mand for  India  bazaars.  .4t  the  high 
level  of  35-2d.,  re-sales  of  silver  by 
India  satisfied  buyers,  causing  a  re- 
action in  price  to  35d.  on  June  15. 

There  was  a  brisk  demand  from 
China  buyers  in  both  the  New  York 
and  London  markets  on  June  13,  on  the 
basis  of  Sb'id.,  due  to  improvement  in 
China  exchanges,  but,  buyers  being  sat- 
isfied, China  exchanges  have  suffered  a 
relapse  and  close  weak  with  buyers 
holding  off.  The  Continent  has  been 
selling  silver  more  freely  in  London, 
and  there  have  also  been  some  further 
imports  of  German  silver  in  the  New 
York  market  in  the  last  week. 

The  important  factors  affecting  the 
price  of  silver  are  the  course  of 
sterling  exchange,  which  is  very  un- 
certain; the  decreased  production  of 
silver,  which  is  quite  marked;  and  the 
economic  conditions  in  China  and 
India,  which  still  continue  poor.  The 
monsoon  season  is  now  due  in  India, 
and  a  great  deal  will  depend  on 
whether  rains  are  plentiful  enough  to 
assure  crops  for  the  coming  season, 
which  will  have  a  decided  result  in 
trade  exports  of  India,  and  if  the 
monsoon  is  favorable,  the  India  demand 
should  improve.  The  outlook  for  silver 
i."-  uncertain  and  dependent  on  all  the 
above  noted  factors,  and  the  course  of 
the  market  is  likely  to  be  sluggish  until 
some  new  factor  such  as  Government 
sales  of  demonetized  metal  or  a  revival 
of  trade  gives  the  price  a  decided 
impetus  in  one  direction  or  the  other. 

.Mexican  Dollars— June  9,  432;c.;  10th, 
44Sc.;  11th,  45Jc.;  13th,  45}c.;  14th, 
45Jc.;  15th,  443c. 

Other  Metals 

Quotation*  cover  larne  wholesale  lota  unless 
otherwise  specified 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market.  22@23c. 
per   lb.;    22Jc-   for   imports,   duty   paid. 

Antimony  —  Chinese  and  Japanese 
brands,  Slfo^Sic;  market  dull.  W.C.C. 
brand,  5S(5jG}c.  per  lb.  Cookson's  "C" 
grade,  .spot,  9i!c.  Chinese  needle  anti- 
mony, lump,  nominal  at  4Jc.  per  lb. 
Standard  powdered  needle  antimony 
(200  menh),  nominal  at  Ofo/GJc.  per  lb. 

White  antimony  oxide.  Chineie. 
iruarantJ-ed  99  per  cent  Sb.Oi,  whole- 
sale lotH,  aiSoic. 

KlMmuth— ll.BO&Sl.nn  per  lb..  500- 
b.  loU. 

Cadmium  Range  $l(g)$1.10  per  lb., 
in  1,000-lb.  lotK.  .Smnller  quantities. 
$1.10(o-»1.25  per  lb. 

Cobnll— M<lal.  »4  per  lb.;  binck 
oxide.  $3(<iil.'{.10  per  lb.  in  bbls.;  sul- 
phate, $1.35  per  lb.  in  bbls. 

Iridium— Nominal.  $200(«/$lR0  per 
117,.  Kecnuse  of  diillncNN  in  nutomobile 
trade  very  little  iridium  is  going  into 
rontnct  points.  Mnnufncluring  jewelers 
J.I  ..  i.ri-  not  consuminK  much  iridiutn. 


'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c.; 
shot,  41c.;  electrolytic,  44c.  Small  ton- 
nages, spot,  35@40c. 

Monel  Metal— Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — $70@$80  per  troy  oz. 

Palladium — $65@$T0    per   oz. 

Platinum — $75  per  oz. 

Quicksilver— Nominally,  $46@$48  per 
75-lb.  flask.   San  Francisco  wires  $47.-50. 

'Rhodium — $150  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

•Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Ore  analyzing  40(5)45 
per  cent  Cr,0:„  ci-ude,  $20@$25  per  net 
ton;  ground,  $30;  analyzing  45@50  per 
cent  CnO:„  $30;  ground,  $35;  f.o.b. 
Atlantic  ports.  Quotations  are  nominal. 
Market  very  dull. 

Iron  Ore — Lake  Superior  ores,  per 
ton.  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $7.45;  Mesabi 
bessemer,  55  per  cent  iron,  $7.20;  Old 
Range  non-bessemer,  51i  per  cent  iron, 
$6.70;  Mesabi  non-bessemer,  51J  per 
cent  iron,  $6.55. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore  —  25c.  per  unit, 
seaport;  chemical  ore  (MnOj)  $55@$60 
per  gross  ton,  lump;  $70@$75  per  net 
ton,  powdered. 

Molybdenum  Ore — 85  per  cent  MoSi, 
55@60c.  per  lb.  of  contained  sulphide, 
Mew  York. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiO,,  li(a)2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiO.,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

TungKlen  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WO.  and  over,  per  unit 
of  WO,.  $:!ffi'$:i.25.  f.o.b.  Atlantic  ports. 

Uranium  Ore  (Carnotite) — Ore  con 
tainiiig  li  P'T  ''i-nt  HO.  and  .'>  per  cent 
V,0.  sells  for  $1.50  per  lb.  of  U.O.  and 
75c.  per  lb.  of  V,0.;  ore  containing  2 
per  cent  U.O.  and  5  per  cent  V.O.  sells 
for  $2.25  and  75c.  per  lb.,  respectively; 
higher  U.O.  and  V,0,  content  com- 
mands   proportionately    higher    prices. 

Vanadium  Or^-$1.50  per  lb.  of  V.O. 
(guaranteed  minimum  of  18  per  rent 
V,0. ).  .Sew  York 

'/.irron-  Washed,  iron  free.  3c.  per  lb 

'/irkite — According  to  conditions.  $70 

(g)$!lO  per  ton.  carload  lots.     Pure  whit" 

oxide.   99   per  cent,   is   quoted   at   $1.16 

per  lb.   in   ton  lots. 

'KumlKhml  by  FooH  Mlnoml  Co.  PlilU 
irlphla.    Pa. 


Zinc  and  Lead  O.-e  Markets 

Joplin,  .Mo..  June  11— Zinc  blende, 
per  ton,  high,  $28.40;  basis  60  per  cent 
zinc,  premium  $21.50;  Prime  Western, 
$21;  fines  and  slimes,  $20(S)$17.50; 
average  settling  price,  all  grades  of 
zinc,  $27.07. 

Lead,  high,  $58.10;  basis  80  per  cent 
lead,  $50(a)$45;  average  settling  price, 
all  grades  of  lead,  $48.92  per  ton. 

Shipments  for  the  week:  Blende, 
3,834;  lead,  1,224  tons.  Value,  all  ores 
the  week,  $163,680. 

Owing  to  a  bulk  of  the  shipments  be- 
ing of  highest-grade  blende,  some  of 
which  was  bought  several  weeks  ago. 
settling  averages  show  a  marked  ad- 
vance over  those  of  last  week.  Demand 
was  strong  this  week  on  $20  basis,  with 
light  transactions  at  that  figure,  most 
of  the  tonnage  selling  on  $21  to  $21.50 
basis.  Report,  unverified,  of  $22  basis 
was  made.  Lead  ore  weakened  to  $45 
basis  after  midweek,  a  considerable  ton- 
nage selling  earlier  on  $50  basis. 

Plaiteville.  Wis.,  June  11 — No  sales 
of  blende  or  lead  ore.  No  shipments  of 
finished  blende.  Shipments  for  the 
year:  Blende,  11,461;  lead,  910  tons. 
Shipped  during  the  week  to  separating 
plants,  285  tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $1,700(5) 
$3,000;  No.  2,  $1,200@$2,000;  spinning 
fibres,  $400(S)$1,000;  magnesia  and  com- 
pressed sheet  fibres,  $325@$500;  shingle 
stock,  $110(5)$150;  paper  stock,  $60^ 
$75;  cement  stock,  $17.50(g)$30;  floats 
$8.50(§)$15,  all  per  short  ton,  f.o.b 
Thetford,  Broughton,  and  Black  Lak» 
mines.  Quebec,  Canada;  5  per  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10(a)$12  per  net  ton; 
ground  (white)  $24@$30  in  bags,  car- 
load lots;  (off-color)  $22(g)$26  in  bags, 
carload  lots;  all  f.o.b.  South  Carolina 
points.  Foreign  barytes,  prime  white 
material,  $2.')  per  net  ton,  f.o.b.  Atlantic 
seaports.  Western  grades  are  $24.50. 
Crude  quoted  $7  per  long  ton,  f.o.b. 
Cartersville,  (Ja, 

Bauxite — High-grade  French  bauxite, 
$8(ai$12  per  ton,  .Atlantic  ports.  .Amer- 
ican quotations  the  same.  Consumers 
generally  well  supplied.  Prices  vary 
according  to  grade.  Crude,  unground, 
$16.50  per  ton;  ground,  $22;  calcined, 
groun<l.  $35;  unground.  $45.  f.o.b.  plant. 

Chalk- Knglish.  extra  light.  5@5ic. 
Pomestic  light,  li^Sc;  heavy,  4(S)41c. 
per  lb.,  nil  f.o.b.  New  York. 

China     (lay     (Kaolin)— Crude,    $7^ 

.$!);  washed.  $ll(«$10;  powdered,  $I3(«) 
$20;  bags  cxlra,  per  net  ton,  f.o.b. 
mines.  Georgia;  powdered  clay.  $l.'t^(i 
$20.  f.o.b.  Virginia  points.  Imported 
liiMip.  Il2(fi$'.!ll.  f .(1  1).  Ami'riian  ports; 
pciwdired.  $35((i  .$.|.^,  f.o.b.  Ni-w  York. 

Kmery — Turkish  emery.  0(«i(>Jc.  per 
lb.,  depending  iiijun  fineness.  Inferior 
grades,  .'fir.,  f.o.li.  New  Knglniid  points. 

I'etdMpar — Cnirlr.  $7C(ii$14  i)er  gross 
ton.   f.o.b.   Maryland   and    North   Caro- 
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lina  points;  |7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti 
more;  ground,  $17@$21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine. 

Fluorspar  —  Gravel,  guaranteed  86 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20@.$22.50  per  ton, 
f.o.b.  Illinois  and  Kentucky  mines;  acid, 
glass,  and  enamel  grades,  $40@$5.'i; 
ground,  suitable  for  acid,  chemical  or 
enameling  purposes.  $32(a)$3.5;  lump, 
$12.50,  f.o.b.  Lordsburg,  N.  M.  Ground 
acid  grade,  97  per  cent  CaF,,  $32,  New 
Mexico. 

Fuller's  Earth— 16  U<  30  mesh,  $21; 
30  to  60  mesh,  $23;  60  to  100  mesh,  $19; 
100  plus  mesh,  $15,  f.o.b.  plants,  Penn- 
sylvania. California  grades,  $15@$25, 
f.o.b.  mines.  Imported,  English,  $24@ 
$27,  f.o.b.  Atlantic  ports. 

Graphite — Ceylon  lump,  first  quality, 
7@7Jc.  per  lb.;  chip.  5J@6c.;  dust,  3i 
@4c.  No.  1  flake,  6Jc.;  amorphous 
crude,  3@24C.  Market  quiet.  Consum- 
ers ordering  only  small  lots  to  cover 
immediate  requirements. 

Gypsum — Plaster  of  [laris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
tlongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.   works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  3  in.  size,  $1.40@$2 
per  net  ton;  1*  in.,  $1.50@$2.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined  —  Crude,  $12@ 
$15  per  ton.  High-grade  caustic  cal- 
cined, lump  form,  $30@$40  per  ton. 
Plastic  calcined,  $56  in  barrels,  carload 
lots,  f.o.b.  Califoi'nia  points.  Atlantic 
seaboard,  $60. 

Dead-Burned  —  $33  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $53.80  per  ton. 
f.o.b.,  Chester,  Pa.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.:  No.  G,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
14;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
$6.60.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90@$160  per  ton  (depending  upon 
quantity);  ground  roofing  mica,  $25(2) 
$70,  all  f.o.b.  New  York. 

'Monazite  —  Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos- 
phate, $12.50;  75  per  cent,  $11.50;  75(g) 
74  per  cent,  $11;  70  per  cent,  $6.75;  68 
per  cent,  $6.25;  68@66  per  cent,  $6. 

Pumice  Stone — Imported,  lump,  3@ 
40c.  per  lb.;  domestic  lump,  5c.;  ground, 
5(g)6c.,  all  f.o.b.  New  York. 

'  «'<K)te  Mineral  Co..  Philadelphia,  Pa. 


Pyrites — Spanish  fines,  per  unit,  14c.. 
c.i.f.  Atlantic  seaport;  furnace  size, 
14c.;  Spanish  lump,  12(5)140.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12  @  14c. 

Silica  — Glass  sand,  $2.25  per  ton; 
sand-blast  material,  $2.25,  both  f.o.b. 
Indiana  points.  Amorphous  or  decom- 
posed variety,  soft  silica,  250  to  500 
mesh,  $16(a)$30  per  ton.  Canister, 
crude,  $2.50  per  ton,  f.o.b.  Illinois  points. 
Molding  sand,  building  sand,  glass 
sand,  $2.25@$3,  f.o.b.  Pennsylvania 
points.     Market  reported  dull. 

Sulphur— $16(5)$18  per  ton  for  do- 
mestic; $18@$20  for  export,  f.o.b. 
Texas  and  Louisiana  mines.  Market 
quiet. 

Talc— Paper  making,  $ll(a$20  per 
ton;  roofing  grades,  $8.50(S)$13;  rubber 
grades,  $11(2)$18;  all  f.o.b.  Vermont. 
California  talc,  $18(a)$40,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $10(5)$14  per  ton;  less  than 
carload,  $25,  f.o.b.  cars.  Imported, 
$35(g)$40;   Canadian,  $20(5)$40  per  ton. 

Mineral  Products 

Arsenic  —  White  arsenic,  6ic.  per 
lb.  in  carload  lots. 

Sodium  Nitrate— $2.85@$3  per  cwt. 
ex  vessel,  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $18@$20  per  ton,  f.o.b.  mines, 
Idaho  and  Arizona,  spot  and  six 
months'  contract;  $33(ai$35  per  ton. 
New  York. 

Potassium  Sulphate — Powder,  domes- 
tic, $1.50(5)$1.75  per  unit,  basis  90  per 
cent,  f.o.b.  New  York. 

Ferro-Alloys 

Ferrot Itanium — For  15  to  18  per  cent 
material,  $200(a)$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium— Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  14c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  15c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $75@$80,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $75(5)$80, 
c.i.f.  Atlantic  seapoi'ts.  Spiegeleisen, 
18(5)20  per  cent,  $30@$32,  f.o.b.  fur- 
nace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.50  per  lb.  of 
contained  metal,  f.o.b.  works. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $42@$45; 
50  per  cent,  $70(a)$75;  75  per  cent,  $140 
(S)$145. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  50(S)55c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
50c.,  duty  paid,  f.o.b.  Atlantic  ports. 

Ferro-uranium — 35  to  50  per  cent  U, 
$6  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadium — $5(5)$6  per  lb.  of  V 
contained,  according  to  analyses  and 
quantity. 


Metal  Products 

Copper  Sheets — Current  New  Yurk 
list    price,    21.50c.    per    lb.;    wire,    15c. 

Lead  Sheets— Full  lead  sheets,  8.25c.; 
cut  lead  sheets,  8Jc.  in  quantity,  mill 
lots. 

Nickel  Silver  —  3Uc.  per  lb.  for  18 
per  cent  nickel.     Grade  "A"   sheets. 

Yellow  Metal  —  Dimension  sheet* 
175c.;  sheathing,  165c.;  rods,  S  to  3  in., 
14Jc. 

Zinc  Sheets— $10  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter. 

Refractories 

Bauxite  Brick — 56  per  cent  alumin* 
$35@$50  per  ton,  f.o.b.  works. 

Chrome  Cement — 40(3)45  per  cen» 
Cr;0„  $30(g)$32  per  net  ton,  and  $31  in 
sacks,  carload  lots,  f.o.b.  eastern  ship 
ping  points. 

Chrome  Brick— Straights,  $60@$65 
per  net  ton,  shipping  point;  arches. 
keys,  wedges,  $66;  splits,  soaps,  $84. 

Fire  Brick — F'irst  quality,  9-in.  shapes 
$35(a)$40  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $30@$35. 

Magnesite  Brick — 9-in.  straights,  $70 
@$75  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $77;  soaps  and  splits,  $98, 
f.o.b.  works. 

Silica  Brick — 9-in.,  per  1,000:  $35(a 
$45  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,  June   14,   1921 

The  stagnation  in  demand  for  pig- 
iron  and  steel  products  has  grown  even 
more  pronounced.  Oi'ders  are  few  and 
are  usually  for  single  carloads.  Pro- 
duction of  steel  is  now  at  less  than  25 
per  cent  of  capacity,  yet  the  inflow  of 
orders  at  the  moment  is  not  sufficient 
to  promise  maintenance  even  of  this 
low  rate.  In  May,  steel  production  was 
at  about  38  per  cent  by  the  Steel  Cor- 
poration and  32  per  cent  by  the  inde- 
pendents, the  latter  having  had  a  spell 
of  good  sales  in  April  when  they  were 
withdrawing  the  lowest  of  their  cut 
prices.  Their  average  operation  now  is 
estimated  at  under  20  per  cent.  The 
Steel  Corporation  is  operating  at  about 
30  per  cent. 

There  is  no  price  issue  now  between 
the  steel  producers  and  their  customers. 
Many  steel  consumers  have  lai'ge 
stocks  of  their  finished  wares,  such  as 
agricultural  implements,  and  reductions 
in  steel  prices  just  now  would  not  be  to 
their  advantage.  Later  the  steel  mills 
will  doubtless  endeavor,  to  pick  out  a 
situation  in  which  sharp  price  reduc- 
tions would  stimulate  buying,  so  that 
by  a  larger  operation  costs  would  come 
down.  Present  prices  represent  losses 
to  most  producers,  on  account  of  low 
operating  rates. 

Pig  Iron — Foundry  iron  has  declined 
50c.  to  $22.50,  Valley,  bessemer  remain- 
ing at  $23  and  basic  at  $21.50. 

Coke 
Connellsville— Furnace,   $3.25(a)$3.75^ 
foundry,  $4.50(3)$5. 
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World's  Production  of  Copper,  Lead,  and  Zinc,  1911-1920 


Prepared  by  the  American  Bui-eau  of  Metal  Statistics 


World's  Production  of  Copper 

Statistics  Based  on  Blister  Copper  Referred  to  Countries  Wherein  Ore  Originated 


.-     ..    ,          .       Country  1911  1912 

-North  America: 

United  States  491,600  563.300 

Mexico 61,900  73,700 

Canada 25.300  35,300 

Cuba 3,800  4.400 

^  Total  Xorth  America.  582,600  676.700 

ftouth  America: 

Bolivia 2.600  3,700 

Cp»'e 36.420  41,647 

Pero 27.735  26.969 

Total  South  Ameriea  66.755  72.316 
r.urope: 

Austria-Hungarj- 2.600  4.000 

Germany 22.400  25,600 

Norway 1.565  2,130 

Russia 25.700  33.500 

Spam  and  Portugal  51.800  59.900 

Sweden 3,221  3,957 

0"bla 7,000  7,400 

Total  Europe. .  114,286  136.487 
Asia: 

Japan 53.402  62,423 

Total  Asia 53,402  62,423 

Australa.sia 45,979  46,343 

'^f"''* ".300  16,600 

Other  Countries 6,300  5.300 

Grand  totals 886.622  1.016.169 


(In  Metric  Tons— 2,204.6  Lb.) 
1913  1914  1915 


557.400 

525,529 

646,212 

881.237 

872.065 

879.02') 

548.677 

576,450 

36,337 

30,969 

55.128 

47.503 

75.529 

60,491 

50.480 

34,900 

34.027 

47.202 

47.985 

50.626 

52.693 

36.106 

35,500 

6.251 

8.836 
733.219 

7,816 

10.313 

12.337 

9.974 
655.248 

6,485 

648.500 

602.144 

992,166 

980.507 

1,019,585 

668.915 

3.700 

3,874 

5.868 

5.150 

6.400 

6.000 

7,000 

9.900 

44,665 

52.341 

71,288 

102.527 

96.565 

63.930 

94.531 

27.776 

27,090 
75.629 

34.727 

43,078 

45.176 
154.103 

44,414 

39.470 

31.276 

73,739 

92.936 

119,516 

146,979 

1  10.400 

135.707 

4,100 

3.500 

3.500 

3,500 

3.500 

2.500 

1.000 

1.000 

25.300 

25.000 

25,539 

24,796 

28.632 

15.101 

15.775 

17.255 

2,741 

2.859 

2,826 

1,614 

1.810 

2.856 

1.800 

1.400 

33.900 

31,938 

25.881 

20,887 

16.000 

54.700 

37,099 

46.200 

42,000 

42.000 

41.000 

40.000 

25.000 

4,215 

4,692 

4.561 

3,181 

4,423 

2.956 

3,558 

3,500 

6,400 

4,443 

3.200 

5,000 

11,200 

6.000 

1.209 

2,436 

66,500 
45,647 
22,900 
3,800 


109,531 

70,463 

70,463 
38,667 
27.033 
5.000 


111,707 

75,416 

75,416 
37,709 
31.300 
5.000 


100.978 

100.635 

100.635 
39.855 
39,815 
5.000 


108.036 
35.564 
42,656 
5.000 


70.413 

90,323 

90,323 
44,722 
31,064 
5.000 


81.865 
16.441 
31,350 
5,000 


50,591 

65,554 

65,554 
26,486 
32.230 
5.000 


928.467   1.087,287   1.397.965    1.434,433   1,406.086 


Country 
North  America: 

United  States 

Cana<la 

Mexico 


Total  North  America . 
South  America: 

Argentina 

Other  South  Amcrir 

Total  .South  America. . 
Europe; 

AuKtria-Hungary 

Belgium 

France.    

Germany.  .  . 

Greece 

Italy 

Ku«ia 

Hpain 

S»c<lcn 

rnitmj  Kingdoir; 

Total  Europe. . 
Ana: 

Turkey . 
India  <r<iirrcii.i 
Japan 

Total  A.ju 
Aufftrnlin 
Africa  (l<h>i<l»ini 


World's  Production  of  Lead 


lln  .Metrir  To 

IIS— 2.204  6  Lb  1 

1911 

1912 

1913 

1914 

1915 

1916 

1017 

1918 

1919 

1920 

368.140 
10.786 
124.600 

376.413 
16.219 
108.000 

395.340 
17.080 
62.000 

486.737 
16.463 
23.598 

486.165 
21.009 
31.384 

537.277 
18,623 
19,966 

527.729 
14.776 
46.612 

402.878 
23.314 
68.503 

412.701 
19.876 
78.645 

432,355 
15,413 
84.200 

589.117  574.695 


19,600 

21,400 

24.100 

32.000 

34,500 

36.500 

34.400 

33.000 

1.754 

1.800 

44,300 

51,200 

53.590 

70.980 

16,770 

15.560 

22.745 

20.630 

4.225 

8.000 

28,817 

29.501 

14,539 

24.276 

21.235 

12.778 

10.928 

12.000 

154,300 

176.700 

188.000 

160.250 

121,700 

106.807 

66.228 

70.000 

51.500 

54.400 

14,300 

14.500 

18.309 

20.564 

11.595 

9.425 

1.422 

4,093 

3,841 

4.000 

16.700 

21.500 

21.674 

20.464 

21.812 

24.352 

16.237 

16.332 

16,530 

15.915 

1.523 

1.000 

1.000 

1,000 

232.612 

198.629 

143.524 

171.472 

147.406 

172.909 

159.709 

125,721 

142.000 

1.235 

1.530 

2.530 

2.160 

3.170 

2.240 

830 

800 

580.512 

30.500 
566.577 

19.564 
519.817 

15.767 
411.585 

12.890 
360,387 

11.430 
369.775 

11.083 
341.665 

10,441 
225,780 

10,000 

500.819 

248,915 

12.400 

12,500 

13.900 

5.000 

1.200 

1,200 

3.000 

2.500 

1,000 

1.000 

5.931 

10,218 

7.059 

11.266 

17,137 

19.380 

18,827 

24,197 

3.777 

4,562 

4.764 

11.370 

15,605 

10,684 

5,771 

5.000 

16,325 

16,233 

23,608 

20,780 

13.023 

23,836 

35,945 

32.564 

25,598 

30,197 

110,400 

94,950 

95.000 

141,232 

162.568 

177.810 

81,682 

11,713 

485 

1,264 
1.126.657 

3,882 
1,165.434 

9.308 
1.141.023 

12,859 
863,705 

13,900 

1,123,005 

1.207,072 

1.177,481 

1,167.219 

1.053.006 

841,693 

World's  Production  of  Zinc 


I'nilnl  ! 
C'Rha/U 

li-liriun 


ll 


Au.i.i..  nu..i,>,>^ 

JugMTlla«m  ami  <  lerhi 

Nfthrrlamla 

Norway 

I'olnr,.! 

H,„„-, 


Japaii,. 


I'll! 
•7472 

I  •/ '.  092 
■.7.105 

^47.900 
'.6.9J6 


2  904 
I  (inn 

1  77? 


200. 1 98 
64,269 

26<>.2a0 
J7.23I 

19.604 

23,932 
8.128 
8.76) 
4.057 
1.500 
7  VII. 


1913 
320.283 

204.220 
67.890 

278,800 
66,24) 

21.707 

24.323 
9.287 
7,610 
).)I2 
2,000 
4.187 

900 


1914 
3)5.9)5 

145.925 
42.47) 

2)6.000 
50,800 

15.100 

16.54) 
1.702 
9.517 
8.780 
2)00 
4.572 

5.(81 


875.528  8)7.597 


51.660 
19.180 
185.357 
52.426 


1  1 , 1  )0 
1,975 

1.480 


|9|6 

515.908 
2.698 
22.9)0 
20.258 
178,015 
52.529 
258 
11.600 

12,lAl 
1.8)3 
7.472 
6.500 

10.000 
4.826 

)8,99) 

987.021 


1917 

619,07" 

9,058 

10.290 

22.929 

186.500 

51,918 

)57 

12.6011 

4.059 
1.752 
8.1)4 
7,500 
8  000 
).6n7 
51 
54.718 


I  1.407 
9  741 
18.147 
171,900 
I'l.oill 
I  188 
12.000 


4  89) 

UMIIIO 
4  1 110 


|9|9 
427.909 
11,182 
19,85(1 
1 0  80(1 
H5,0(ln 
(8,227 

1,282 


4,010 


).)85 
2,477 

10.000 
2.(20 
3.404 
4.877 

19.816 


1920 
4)5.15) 
15.795 
8). 046 
19,555 
97.455 
25,000 
1,400 

5,000 
2,0)1 
1.8)7 
2.785 
5.  )IIO 
1.450 
).920 
5.900 
10.885 


1.000.726         810,212  644,550  719)94 
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Company  Reports 


Cerro  de  Pasco  Earned  69c.  a  Share  in  1920 

A  report  of  operations  of  Cerro  de  Pasco  Copper  Corp. 
for  1920  shows  a  balance  of  $618,433  after  interest,  deprecia- 
tion, depletion  and  federal  taxes,  compared  with  $2,283,628 
in  1919.     Profit  and  loss  account  follows: 

Inventory  —  Dec.    31.  Sales  of  copper,  silver 

1919 $7,518,035  82        and  gold $11,463,572  25 

Operating,  smelting,  re-  Dividends  and  interest .        2.319,890  66 

fining   and    adminis-  Miscellaneous  receipts.             35.174  91 

tration  expenses 8.417.195  34    Inventory.      Dec.      31. 

Customores 2.043.287  93         1920 9,042.612  37 

United  States  and  for- 
eign taxes 021.576, 46 

Depletion  of  mines.  2.781.665  42 
Depreciation  of  plant 

and  machiner\- 791,058   16 

U.S.  income  tax.  1920  70.000  00 

Netearnings 618.433  06 

$22,861,250  19  $22,861,250  19 

SURPLUS  .\CCOUNT 
Adjustment  of  reserves, 

capital-  Balance— Dec  31.  1919  $10,273,493  58 

Surplus,  etc     $5,708.166   13    Profit— Jan    1  to  Dec 

Dividends  paid 3,592,917  00         31.       1920      (see      net 

Balance 1.590,843  51         earnings  above! 618.433  06 

$10,891,926  64  $10,891,926.64 

Capitalization,  898.230  shares  of  no  par  value. 


Jim  Butler  Tonopah  Mining  Co. 

A  report  of  operations  of  the  Jim  Butler  Tonopah  Mining 
Co.  for  1920  shows  that  the  gross  value  of  production  was 
$263,658.44,  from  12,616  dry  tons  of  ore.  The  total  earn- 
ings from  Tonopah  operations  were  $38,921,32;  from  the 
lease  to  West  End  Consolidated,  $21,025.59;  from  other 
leases  and  miscellaneous  income,  $10,285.91.  Operating 
statement  follows: 


Balance  of  cash  in  banks  Dec.  31.  1919 

Receipts: 

Shipments  of  ore.  (including  lessees'  ore)  , 

Sale  of  Liberty  Loan  bonds — $55,000.  . . . 

Interest  received  on  Liberty  Loans 

Interest  received  on  bank  deposits 

Other  collections 


$123,342.51 

48.708  53 

637  50 

136.07 

8.291   67 


Disbursements: 

Operation  of  mine  and  conduct  of  business. 

including  payments  to  lessees  for  ore 

Net  disbursements,  quarter  interest  in; 
Belmon*   Shawmut    Min- 

ingCo $70,865.59 

Less   one-quarter   net    pro- 
ceeds of  ore  during  1 920. . .  38.944  56 


Belmont  Wagner  Mining  Co. 
Less   one-quarter   net    pro- 
ceeds of  ore  during  1920. . 


78.295  77 
28,987  85 


Balance   of   cash   in   banks 

Dec.  31.1920 

(i)  Due  from  ore  shipped.  $6,266.  15 


Hedley  Gold  Mining  Co. 

A  report  of  operations  of  the  Hedley  Gold  Mining  Co.  for 
1920  states  that  8324,985.55  in  gold  and  silver  was  produced. 
Balance  sheet  follows: 

ASSETS 
Fixed 


Mines  and  mining  claims,  buildings,  plant . 
Capital  stock,  the  .Similkameen  Water  W'or 

Co.,  Ltd 

Copper  F  la!  proper.'y 


$2,016,547  63 


Deferred 

Supplies — mdsi 

Current 

-\ccounts  recei\ 
Ca-shin  bank.s. 


LL\BILITIES 

Capital  stock  authorized  and  issued 

( 240,000  shares,  par  value  $  1 0  each.) 

Current  accounts  payable 

Reserve  for  insurance,  etc 

Surplus,  balance,  Dec.  31,1919 


H  deficit,  year  ended  Dec.  31,  1920. 


$2,438,995  78 
$2,400,000  00 


6,379  32 
$2,438,995  78 


Greene  Cananea  Surplus  Increases 

A  report  of  operations  of  Greene  Cananea  Copper  Co.  for 
1920  states  that  43,672,939  lb.  of  copper,  1,778,618  oz.  of 
silver,  and  10,090  oz.  of  gold  were  produced.  The  cost  of 
copper  production  was  16.304c.  per  lb,  (including  all  ex- 
penses and  Federal  taxes)  ;  the  price  received  was  18.013c. 
per  lb.     Income  account  follows: 


Sales  of  metals. 


Reduction. 

Refining  and  selling 

.\dministration  and  taxes 

Metals  in  process  and  on  hand  Ja 


Metals  in  process  and  on  hand  Dec.  I.  1920. 
Expenditures  on  buildings  and  equipment  writt 


3.120.492  79 

1,096.198  80 

996.429  56 

4.516.383  63 


e.  net  income  for  year $560,078.  50 


Surplus  balance  on  Dec.  31,  1919,  was  $7,837,309.32. 
Adding  net  income  of  $560,078.50  and  subtracting  dividends 
totaling    $500,000,    leaves    a    balance    Dec.     31,     1920,    of 

$7,897,387.82. 

United  Eastern  Dividends,  $981,360 

A  report  of  operations  of  United  Eastern  Mining  Co.  for 
1920  states  that  104,222.5  oz.  of  gold  and  78,011  oz.  of 
silver  were  recovered  in  the  period  named,  valued  at 
$2,173,914.28.     Income  account  follows: 

Values  recovered' 

Gold 

Silver 


Miscellaneous  income . 


Deduct: 

Mining  costs 

Development 

Depletion 

MilUng 

Depreciation  on  plant,  etc 
Marketing 


Tax 


State  and  county $92,494  60 

Capitalstock 3.812  97 

1919  Federal  Income  and  profit 

taxes 32.560  92 


Casualty  resen-e 

Superintendence 

Administrative  and  general  expense. 

Litigation  expense 

Miscellaneous 


.  $2,087,558  39 
80,463  87 

$2,168,022  26 

24,611  51 

$2,192,633  77 

$534,489  92 

54.854.76 

672.916.29 

208.267  54 

32.035  86 

12.396  81 

128,868  49 

29.603  81 
11,68801 
48,669  23 
63,719  46 
2,505.01 

$1,800,015  19 

- 

$392,618  58 

Xet  income  before  providing  for  1920  Federal  i 
come  and  profit  taxes 

Capital  surplus  Dec.  31,  1919,  after  deducting  depletion, 
was  $1,576,271.22.  Adding  net  income  of  $392,618.58  and 
deducting  distributions  to  stockholders  in  1920  of  $981,360, 
leaves  a  surplus  Dec.  31,  1920,  of  $987,529.80.  Capitaliza- 
tion, 1,363,000  shares,  of  $1  each,  outstanding. 


Camp  Bird  Surplus  Decreases 

A  report  of  operations  of  Camp  Bird,  Ltd.  (British)  for 
the  fiscal  year  ended  June  30,  1920.  states  that  £50,320  16s. 
was  realized  on  investments  and  £58,917  19s.  was  received 
in  dividends  from  subsidiary  companies.  Profit-and-loss 
account  shows  a  profit  of  £64,717  14s.,  to  which  has  been 
added  £53,462  2s.,  brought  forward  from  last  year,  giving 
a  total  of  £118,179  16s.,  from  which  preference  dividends 
totaling  £45,473  15s.  and  tunnel  advances  amounting  to 
£35,265  16s.  have  been  deducted,  leaving  a  balance  of  £37,- 
440  5s.  No  milling  operations  were  carried  on  during  the 
year  in  Colorado. 
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Mining  Stocks 

Week  Ended  June  11,  1921 


High 
OPPER 


Adventure 

Ahmeek Boston 

Alaaka-Br.  Col N,  V .  Curb 

AUouez Boston 

Anaconda New  York 

Arcadian  Consol Boston 

Ariz.  Com'I Boston 

Big  Ledge K.  Y.  Curl, 

Bingham  Mines Boston 

Calumet  &  Arizona-  Boston 

Calumet  i- Hecla.  Boston 

Canada  Copper N.  \ .  Curb 

Centennial -  .  Boston 

Cerro  de  Pasro New  York 

Chile  Copper New  York 

Chino New  York 

Columbus  Reiall. . . .  Salt  Lake 

Con.  Arizona N.  Y.  Curb 

Con.  Copper  M NY.  Curb 

Copper  Range Boston 

Cr>stal  Copper  (new)  Boston  Curb 

DaxTs-Daly Boston 

East  Butte Boston 

First  National Boston  Curb 

Franklin Boston 

Gadsden  Copper. ...  NY.  Curb 

Granby  Consol New  York 

Greene-Cananea New  York 

Hancock Boston 

Howe  Sound N.  Y.  Curb 

Inspiration  Consol.. .  New  York 

Iron  Cap Boston  Curb 

Isle  Royale Boston 

Kennccott New  York 

Keweenaw Boston 

Lake  Copper Boston 

La  Salle Boston 

Magma  Chief N.  Y.  Curb 

Masma  Copper N,  Y.  Curb 

Majestic Boston  Curb 

Mafton  Valley Boston 

Mawt  Consolidated.  .  Boston 

Mayflower-Old  Col. .  Boston 

Miami  Copper New  York 

Michigan Boston 

Mohawk Boston 

Mother  Lode  (new),.  N.  Y.  Curb 

Nevada  Coasol New  York 

New  Baltic Boston  Curb 

New  Cornelia Boston 

Nixon  Nevada N.  Y.  Curb 

North  Butte Boston 

North  Lake Boston 

Ohio  Copper N.  Y.  Curb 


Fhelps  Dodge 

Quincy 

Ray  Consolidated 
Ilay  Herculcn. . , . 
St.  Marj'i.  Mil 
Senera  Copper 
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Sliattuck  Arizona. 

South  Lake 
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.Sll|H'rior  it  Bonioii 
l.nn    <■•   tkC   rf, 
'lo.ll.iliii.. 
riil.-.|   ■.  ■ 


M 


Open  Mar. 

Boston 

New  York 

Boston  Curb 

Br^ston 

Boston 

Boston 

New  ^  ork 

Bixton 

Boston 

Ronton 

New  York 

Bwton 

l..>sl.,n  Curb 


rtnh 

I'tiih  '  '■»  Vork 

I!uh  M.              '  ll.wlon 

Victoria Uo«l/.n 

WbionA Ho^tiin 


Wolv« 


floiiton 


505 


25i 
23J 


6i 
2IJ 


2\ 


tl60 
39 


tl50 
37 


m       15 


•65 

26) 

4 

5^1. 


47;  Sept. 

'20.  Q 

$0.50 

21     Mar 

381  Nov. 

'19 
■20.  Q 

1   00 
1   00 

8!  Oct. 

A     . 

10     Sept 
46i      Mar 
240     June 

18, 

■19.  Q' 
'21. Q 
20.  Q 

50 

'.25 

50 

5  00 

71  Der. 
25S  Mar. 
lo;     ... 
231  Sept. 

'18.  SA 
'21.  Q 

•20.  Q  ■ 

1   00 
50 

■■■:37i 

i'i  Dec. 

18.  Q 

05 

32J  Sept. 
»34 

'20.  Q 

50 

61   Mar. 

8|  Dec. 

*56    Feb. 

■20.  Q 
•19,  A 
i . .  SA 

.25 
.50 
15 

*25               

20i  May 

22i  Nov. 

21     ... 

'19.  Q 
'20.  Q 

1   25 

.50 

32i 
6} 
20 
I8i 

2J 

iss 
"ij 


10) 
'9i' 


2J  Jan. '21,0 
33i  Oct.  ^20.  ".J 

6J  Sept.  '20.  K 
20  Sept. '19,  S A 
I9J  Dec.  '20.  Q 


2       

19     Jan.  '19.  Q 

.50 

|1                          

2!  Nov.  '17,  Q 
31               

1.00 

21'  May '21,  Q 

.50 

49     Nov.  '20,  Q 

5       

ID!    Sept.  •20,  Q 

1.00 
'^25 

14!   .\ug.  ^20,  K 

.25 

9J  Oct. '18,  Q 

.25 

.. 

21  l-.c. '18.  (3 

28  Ju.ie'20,  Q 

\Mr.  '21,  Q 

37  ^iar.  '20,  Q 

I2J  Dec.  '20,0 

•35  

37  Ju 
15 


; -20,  K 


0,90  Nov. 'IT,  Q 

61  Jan. '20, Q 

I       

3i  Apr. '17. 
II 


♦60 


31 

<7; 
II 


I) 

•40 
lOi 


May  '18.  I 
May  '13. 
May '21,  Q 

I   .Sept.  '18. 

f  Mar, '21,  Q 

f,V><T.  'I?, 


nk:kkl-<:opfkr 


141       I3i       Ml   M 


Nati»r.iil  t.'iul. 
National  Leafl.  pfd. 
Ht.  JoMffph  Leiwl 
8t««art  .Mininit 


Am   Z.  LAS 
Am   Z   L   *  H,  pid 
ButUf   A  /, 
Butt'  A  Mup«^nor  . 
riallahan  Zn-M 
Nin>  J«r«>y  Zd     . . 

(•wre«.  

■Vrllow  Pine 

Cfnl*  (>•'»   «hare 


New  Vork 
New  Vork 
M'wtoM  Curb 
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.\laska  Gold 

-Vlaska  Juneau 

Carson  Hill 

Cresson  Consol.  G..  . 
Dome  Extension .... 

Dome  Mines 

Golden  Cycle 

tloldfield  Consol 

Hollinger  Consol.  .  .  . 
Homestake  Mining. . 

Kirkland  Lake 

Lake  .Shore 

Mcintyre-Porcupine. 
Porcupine  Crown...  . 

Portland 

Reovgan.  Booth 

Silver  Pick    

Teck  Hughes 

Tom  Reed 

United  Eastern 

Vindicator  Consol..  . 
West  Dome  Consol. . 
White  Caps  Mining. . 
Yukon  Gold 


-•\rizona  Silver 

Batopilas  Mining.. 
Beaver  Consol.  .  .  . 

Coniagas 

Crown  Reserve.... 
Lake 


New  York 
New  Y'ork 
N.  Y.  Curb 
N.  Y,  Curb 
Toronto 
New  York 
Colo.  Springs 
N.  Y.  Curb 
Toronto 
New  York 
Toronto 
Toronto 
Toronto 
Toronto 
Colo.  Springs 
N,  Y,  Curb 
N,  Y   Curb 
Toronto 
Los  .\ngeles 
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Toronto 
N.  Y.  Curb 
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Temiskaming. 
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GOLD  AND  SILVER 


Atlanta 

Barnes-King 

Boston  &  ^Iontana. . 

Ca,shboy 

El  Salvador 

Jim  Butler 

Jumbo  IvKtonsion...  . 

Louisiana  Con 

MacXamara  M.&  M. 
N.  Y.  Hond,  Rosar. . 
Tonopali-IJelinont. . , 

Tonopah-I'ivide 

I'onopah-r'x  tension,, 
Tonopah  Mining, , ,  , 
V.e-it  ICnd  Con,sol,,, . 


Chief  Consol,, 
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Handling   Rock    Refuic   from   Cyanide    Tanks   in    the   Cold   Field 


The  many  successful  installations  in  the 
Metal  Mining  Field  is  proof  of  the 
adaptability  of  Jeffrey  Belt  Conveyers 
for  the  economical  handling  of  Ores, 
Concentrates,  Tailings,  etc.,  in  Mining 
and  Smelting  plants. 


Handling  Coke  from  Dump  Hopper  to  Loading  Tipple 


Catalog  No.  175-M  is  a  text  book  on 
the  subject  of  belt  conveyer  practice. 
Every  page  has  valuable  information 
for  Metal  Mine  Owners.  Managers 
and  P^ngineers.  From  this  book  you 
can  easily  select  a  C^)nvcycr  to  meet 
vour  re(]uireinents. 


The  Jeffrey  Mfg.  Co.,  974  North    Fourth  Street,  Columbus,  Ohio 


ll(»t>iri  l'hlJa<l>  rphi.,  |iflr<ill 

Denver  Office:    First  National   Bank   Bldg. 


(•Iiiirl..lini.    W      Vii-  I 

Mi(l<ll(sl.(ir(,,    Kv, 


.Mllwjilllur 
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There^s  a  Reason  for 
the  Diagonal 
Deck 


DEISTER-OVERSTROM 


It  is  results  you  are 
interested  in.  Is  it 
not? 


13EISTER  CONCENTRATOR  company 

Manufacturers  of  Deister  and  Deister-Overstrom  Tables 

Fort  >Vayne,  Ind.,  U.  S.  A. 


AGENTS 
Ballidie  Macliincry  Co. 
Joshua  Hendy  Iron  Works 
Salt  Lake  Hardware  Company 
Stearns-Rogrer  Manufacturing  Co. 
W.  R.  Grace  &  Co. 
International  Machinery  Co. 
International   Machinery  Co. 


.\DDRESS 
L.  C.  Smith  Bldg..  Seattle.  Wash. 
75  Fremont   St..   San   Francisco,  Calif. 
Salt  Lake  City.  Utah. 
1718-30  California  St..  Denver.  Colo. 
Lima.  Peru   (South  America) 

Santiago.    Valparaiso.    Aiitolagasta.   Chile    (So.   America) 
Oruro    Bolivia    (South  America) 


Cable  Address:   Retsied 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  26 


Blowers  and  Exhausters 

We  Have  Them  for  All  Purposes 
Star  Turbine  Blower 

Used  Extensively  with  Blacksmiths'  Forges,  Etc. 

This  is  a  direct  connected  blower  and  turbine  engine  that  can 
be  operated  by  either  steam  or  compressed  air.  May  be  placed 
in  any  position  and  operated  by  simply  connecting  to  a  boiler 
or  compressor. 

The  exact  blast  required  can  be  readily  obtained  by  means  of 
a  globe  valve  w^hich  regulates  the  speed  of  the  turbine. 

The  light  weight  of  this  blower  makes  it  a  favorite  among 
miners. 

Buffalo  Volume  Exhauster 

For  Ventilating,  Removing  Smoke,  Fumes,  Gases,  Etc. 

The  application  of  Buffalo  Volume  Exhausters  for  venti- 
lating, removing  smoke,  fumes,  gases,  etc.,  has  been  most 
extensive  and  satisfactory.  They  have  a  wide  application 
of  uses  in  every  line  of  industry  and  are  extensively  used  in 
mines  and  mills. 

The  shell  is  cast  iron  and  the  entire  construction  is  of  high 
grade  order.  The  fan  is  of  extra  quality.  Provided  with 
extra  long  journal  bearings  of  the  ring-oiling  type,  and  par- 
ticularly suited  for  use  where  dust,  dirt  and  grit  fill  the  air. 

All  parts  arc  easily  accessible. 

Roots  Positive  Pressure  Blower 

For  Flotation,  Agitation  of  Liquids,  Foundry  Cupolas,  Oil  and  Gas  Furnaces,  Etc. 

Roots  lilowcrs  arc  (icsigncd  to  meet  any  capacity  or  condition  of  operation  being 
successfully  applied  to  any  service  demanding  air  at  pressures  ranging  from  '  :  pound 
to  1  ^  pounds  per  scjuare  inch. 

The  design  and  workmanship  are  of  tlic 
very  best  in  every  respect.  Furnished 
with  improved,  single  wedge,  adjustable, 
self-oiling  bearings,  single  geared  with 
oil-tight  oil    housing   and    single    pulley. 

Built  in  both  the  iiori/.ontal  and  vertical 
types. 

We  Have  Blowers  or  Exhausters  for  Any  of  Your  Requirements 

The  Hendrie  &  Bolthoff  Mfg.  and  Supply  Co. 

OppoMi..  Union  .Station  Dcnvcr,  Colorado 

'"J-or  6U  i  ears" 
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Here's 
Your 
Hoist 


OU'VE  been  waiting  for  an  air-hoist  with 
more  speed,  greater  power  and  capacity,  higher 
efficiency,  and  one  that  would  use  less  air. 

WELL,  here's  your  hoist  at  last  — The  Waughoist. 
Driven  by  an  entirely  new  type  of  almost  frictionless 
rotary  engine,  the  Waughoist  will  solve  every  lifting 
problem  in  your  mine  in  a  completely  satisfactory  man- 
ner and  at  the  same  time  materially  reduce  your  oper- 
ating  costs. 

LET  us  tell  you  more  about  this  remarkable  new  ma- 
chine.   Send  for  a  Waughoist  booklet  today. 


teww 


teiW^fmO. 


Denver,  Colorado 


Santiago 
Salt'  Lake   City  Butte 


Toronto,    Ont. 


Los    Angeles  JopUn 

Seattle  '    atlace 

Duluth 

Canadian  Rock  Drill  Company,  Limited 
Sole  Agents  in  Canada 

Cobalt,    Ont.  \elson,    B.    C. 


New    York  Melbourne 

Houghton  Johannesburg 

Birmingham  Mexico    City 
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Examine  rt  Closely ! 

'Zfoull find  no  flaws  in 

Double  Crimped  Wire  QXoWx 
d WEEK-TANG  Screens 

jytcide  by    one  l^udfoiV-OdL/Ior  Wu v  Company 
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Save  the  Expense  of 
Power  Plant  Auxiliaries 

with  a  Self- Contained  Prime  Mover 


You  want  reliable  power  at  the  least  possible  cost. 

You  don't  even  have  to  figure  to  see  the  big  savings 
in  dollars  and  cents  in  a  Fulton  Diesel  Oil  Engine. 
Fulton  Diesel  ntieans  a  self-contained  prime  mover. 
The  elimination  of  boilers,  condensers,  stacks, 
heaters  and  all  auxiliary  steam  power  plant  equip- 
ment, gas  producers,  etc.,  means  that  it  works  in  a 
straight  line  instead  of  in  a  circle.  You  get  power 
direct  from  fuel,  through 
internal  combustion. 


that  operates  in  many  cases  on  more  than  two-thirds 
less  fuel  than  a  steam  plant — an  engine  that  has 
the  highest  thermal  efficiency  of  any  prime  mover 
known — an  engine  that  has  proved  its  high  econ- 
omy over  widely  varying  loads — an  engine  that  is 
dependable  beyond  all  question  for  continuous 
heavy  duty  service. 


The  massive   "A' 


Obviously,  you  save — in 
the  space  required  for  the 
power  plant — in  labor  and 
expense  of  handling  the 
fuel. 

You  do  this  with  an  engine 


Things  to  Remember  about 

the  Fulton  Diesel 

A  self-contained  power  plant.  Built  for  general  power  purposes  In 
units  from  150  to  1.000  horsepower  Saves  in  n)an>  cases  more  than 
two-thirds  ol  the  fuel  cost  of  burning  fuel  under  boilers.  Thermal 
efficiency  of  36  per  cent  net  against  an  averate  maximum  of  16  per 
cent  for  steam.  A  fuel  consumptlo 
the  load.  Small  volume  of  cooling  v 
In  constant  readiness  for  operation  Reliable  24-hour-a-day  service 
Economy  Independent  of  its  size.  Long  life  with  practically  undi- 
minishlng  elBclency.  Any  capable  steam  plant  engineer  linds  it 
readily  responsive  to  his  care. 


frames  typify  the  strong  and 
durable  character  of  the 
Fulton  Diesel  Engine. 

With  all  wearing  parts  of 
working  surfaces  remov- 
able and  replaceable,  the 
engineer  finds  it  an  easy 
matter  to  maintain  the 
perfect  mechanical  condi- 
tion of  the  engine  for  years. 


o/  Ihe   Fullo 
■  of  inslallalio 


FULTON  IRON  WORKS  COMPANY,  St.  Louis,  U.  S.  A. 

Branch  Of/ices:  New  York.  82  Wall  St.    Cuba.  Havana.  401-402  Banco-Nacional 
Succasful  Engine  Builders  for  69  Years 


DIESEL  ENGINES 
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PROVING  OIL  STRUCTURE 


with 


Sullivan  Diamond  Drills 


Modern  methods  of  testing  oil  bearing 
formation  call  for  exact  information  on 
geological  conditions.  The  various  strata 
must  be  identified  beyond  question  and 
elevations  must  be  determined. 

A  DIAMOND  DRILL  CORE  of  the 

formation  is  a  perfect  record.  Oil  sands 
in  this  form  may  be  examined  and  ana- 
lyzed for  porosity  and  oil  contents.  High 
expensive  derricks  are  unnecessary  and 
casing  costs  are  lovv^.  There  is  no  "guess- 
work," and  sealing  off  oil  sands  is 
avoided. 


For  oil  prospecting  we  recommend  the 
Sullivan  Class  "P"  heavy  duty  drill. 
With  this  perfected  machine  holes  may 
be  drilled  rapidly  to  great  depths,  and 
cores  of  large  size  (up  to  2-in.)  eco 
Dfjmically  recovered. 

One  of  these  "P"  drills  has  com- 
pleted an  oil  prospect  to  a  depth 
of  5000  ft.  in  Oklahoma.  Cata- 
Ifjguc  2f/>. 

If  yoH  iLniit  to  (fjnirfiil 
your  f,il  Jri//ini/  nsk 
us   for   prircs. 


A  Message 

to 

Oil  Producers 


SULLIVAN  MACHINERY COMPABfY 


126  SO.  MICHIGAN  AVKNUt:, 


DOMiiTic  sAUs  orricr-si 

lUrmlniHsm,  lto«lAn.  n«ilt«.  (Iar«m««it.  N.  M.,  rUv* 
D«n»>.  bululh.  rj  !•••>,  M.mllnil>»<.  W.  V...  JniJin.  Jun.i 
tUm  Y>rli.  Plll>>n»ih.  V    lyuU.  Vill  Ub*.  "Ian  loniii..,, 

rnKrir.N  s*i.ti  ornery, 

Alc>*>>  nr>«»li.  '•Ixilla.  rhrlilianla.  Ouchan.  N.I.I.  II 
LnnrlAf..    M.'IrlH      M.ito    f  llv.     I'.fl*.    ^.n    Jil.n.    <(.r.ll.f 


CHICAGO,  ILLINOIS   U.S.A. 


SULLIVAN  fKODUl  TS 

Air  Coinpr«»or* i  Air  Lift  Pumpn;  Diiimond  Drillt; 
All-llnmmrr  Drill  .Shnrpcncr.;  Drill  Slc«l  Fur- 
nnir.,  Korgr  Mnmmrr.;  IroniU.I  Conl  Cutlrr.; 
Rock  nnri  llnmmrr  Drilla;  QunrrviiiK  Mnchinrry: 
(  oKtrn.  lor.    I„t    Dinmoild    Corr    DrillinK. 
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ALL  STEEL  JAW  CRUSHERS 

AND 

XX  STRAIGHT  LINE  CRUSHING  ROLLS 


The  massive  construc- 
tion of  the  ALLIS- 
CHALMERS  All 
Steel  Jaw  Crushers  and 
XX  Straight  Line 
Crushing  Rolls  indi- 
cates machines  that  are 
built  for  heavy  work 
and  severe  service.  All 
the  latest  improvements 
are  embodied,  assuring 
maximum  efficiency 
and  cconom^■. 


All-Steel   law  Crusher 


Bulletins 

All  Steel  Jaw  Crushers 

No.  1810 

XX  Straight  Line 

Crushing  Rolls 

No.  1816 


72  in.  X  24  in.  Style  XX  Straight  Line  Crushing  Rolls 


Ec  \^D^o    [yjo  ^o  ^< 
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Shuvcloder    and    crew    at    work    in    Kern     Canyon    Tunnel,  Edison,  California 

Shoveling  Xl'k  tons  per  hour 
per  Shuveloder 

1  ■         .1  I         1  ■  -!■__-    1 /n-.i..! 


SIX  SHUV'ELOflERS  are  mucking  the  coarse  breakiiiji 
granite  from  twelve  headings  in  the  Kern  Canyon  tunnel- 
ing project.  The  following  is  a  summary  taken  from  a 
detail  time  study — an  average  of  what  each  is  actualK 
doing. 

SLMMARY 

Total    'lime    (Including    M)    mi.    luncli 

period )     8  hrs.  55^2  mi. 

Total   Time   actually    loading 4  hrs.  55V2  mi. 

Average   loading  time   per  car    (3   tons)  ....  5  mi.  41  sec. 

Average  waiting  time  per  car 4  mi.  36  sec. 

Total  Tons  Ixtaded    1 S6 


Tons  per  hour    (Total  Time)    XlVi 

Tons  per  Hour   (Loading  Time)    31^ 

Tunnel — Enlargement   of    a   ()    tr.    \    bVi    ft.    tunnel   to 

14  ft.  X  14  ft. 
Deptli   of   holes  drilled    16  ft. 


It  \i>u  are  driving  tunnel-.,  drifts  ni  cross  cuts  you  have 
a  positi\e  need  for  Sliuveloders.  Hand  loading  is  costly, 
no  IT  MECHANICALLY  the  only  way  to  reduce 
loading  costs  ,ind  to  siieed  up  the  work.  Send  for 
Calalofftie  4-/;'. 


Lake  Superior  I>()ader  Company,  Duhith,  Minnesota 


i.ii-lcrn    Oflic 
s(l    Churili    S 

•^  ..,L    (   i 


(irn     Ofliic 
Sliiiron     lll<l|(. 
Iraml'-i" 


The  mechanical  mucker 
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CO 

16  miles 
across 
the 
desert 


bringing  pure  mountain 
water     to    the    city    of 
Phoenix,  Arizona,  in  36- 
inch  and  38-inch  diam- 
eter   Remco    Continu- 
ous    Stave     Redwood 
Pipe. 

Not  a  difficult  job  for 

Remco.    We've  been 

constructing  difficult 

pipe    jobs    for     32 

years. 

Ask  for  the 
new  reduced 
prices. 


Redwood 

Manufacturers 

Co. 

Sole  Manufacturers 
Remco  Pipi  and  Tanks 

1660  Hobart  Bldg. 
San  Francisco 


308  fc.  3rd  Street 
Los  Angeles 

1203  Lumber 
Exchange 
Chicago 
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Mushrooms 

and 

Toadstools 


TEVE"  says  that,  "mushrooms  re- 
semble toadstools  but  an  actual  try-out 
reveals  a  vast  difference." 

It's  the  same  way  with  gears.    One  gear 
may  resemble  another  but  in  every-day 

service  you  can  tell  a  Philadelphia  GEAR  from 

any  other  gear. 

There  are  a  number  of  good,  sound  reasons  why 
GEARS  Philadelphia  are  superior.  Deep  seated 
pride  in  producing  the  best  is  the  biggest  factor 
in  our  organization.  We  use  extreme  care  in 
selecting  our  machines  and  the  same  rule  goes  in 
employing  mechanics. 

As  the  exhibit  below  will  prove,  we  are  in  po- 
sition to  cut  anything  with  teeth.  We  can  cut 
it  to  the  closest  limits  and  cut  it  in  a  time  that's 
sure  to  please. 

Just  try  us  en  the  next  breakdown  or  other  rush 
job.  On  some  styles  of  gears  you'll  receive  your 
order  within  24  hours.  On  any  gear  the  time  is 
sure  to  please  because  your  troubles  become 
ours  when  the  emergency  arises. 

In  order  to  avoid  mistakes  and  delay  when  in 
need  of  gears,  send  in  vour  request  for  the 
PHILLIE  GEAR  BOOK".  You'll  value  it  be- 
cause it's  valuable. 


Sprockets       —       Racks        —       Rawhide        -       Micarta         —        Gears  *^ 
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Station  Pumps  in  the  Pabst  Shaft 


400  Gallons 
per  Minute 

Head  1700  ft. 


m HERE'S  no  shambling  or  relaying  of  water  with 
Prescott-Menominee  Pumps  and  this  installation 
in  the  Pabst  Shaft  of  the  Oliver  Iron  Mining  Co., 
Ironwood,  Michigan,  is  no  exception. 
Here  each,  for  there  are  two,  4%"  x  24"  electrically 
driven  Prescott-Menominee  Pumps  is  delivering,  direct 
to  the  surface,  400  gallons  per  minute  and  working 
against  a  1700-foot  head. 

We  specialize  in  Electric  Pumps  for  deep  mines  and 
would  welcome  an  opportunity  to  discuss  your  pumping 
problems  with  you. 

THE  PRESCOTT  COMPANY 

FRED  M.  PRESCOTT,  President 

Menominee,  Michigan 
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D-21-A  Pole  Head  and  Harp 

for  Mine  Trolleys 


A  centering  spring  in  the 
NtUtall  D-2\-A  pole  head 
adjusts  the  harp  until  the 
wheel  is  in  a  wire  talking 
position . 


The  advantage  of  the  Nuttall  D-21-A  pole 
head  is  that,  although  it  has  a  swivel  harp, 
yet  the  wheel  is  always  in  a  wire  taking 
position  when  the  trolley  is  off  the  wire. 
When  the  trolley  wheel  leaves  the  wire  a 
centering  spring  in  the  pole  head  (see  Fig.  1) 
automatically  adjusts  the  harp  until  the 
grrxjve  of  the  wheel  is  in  a  straight  line 
with  the  axis  of  the  pole,  or  in  a  wire  taking 
position. 


Ihis  illustration  shows  the  usual 
position  of  the  trolley  wheel  after 
it  jumps  the  wire.  Without  a 
centering  spring  in  the  pole  head. 
Juggling  of  the  pole  would  he 
necessary  to  place  the  wheel  in  a 
wire  tahing  position. 


The  D-21-A  pole  head  and  harp  are  light 
and  strong  and  with  the  combined  features 
of  the  swivel  and  centering  spring  will  save 
much  time  and  worry  to  the  motorman  as 
well  as  improve  operating  conditions. 

D-2I-A  pole  head  can  be  u.sed  on  any  stand- 
ard make  of  mine  trolley  pole. 

Write  for  Catalan   No.  15. 


R.DNUTTALL  COMPANY 

PinSBUROH  m,  PENNSYLVANIA 


All  W«.lln|h<nj»  F.I. 


.  DIalrlrl  CMDc 


■  In  th«Unll«d  Slut. 
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Heedless  of  neglect,  regardless  of  age,  and 
indifferent  to  character  of  work 
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CAMERON  SINGLE  PUMPS 


The  outside  packed  plunger  pump,  shown  above,  is  especially  adapted  for 
station  duty  in  mines  where  gritty  water  must  be  handled.  There  are 
no  wearing  parts  in  the  water  end  except  the  packing  in  the  stuffing 
boxes,  which  can  be  adjusted  from  the  outside. 

Cameron  Pumps  are  built  for  hard  service.  They  are  strong,  durable 
and  simple.    Write  for  Bulletin  7304. 

INGERSOLL-RAND  COMPANY 

11  Broadway,  New  York 

Offices  Ezrryzvhert- 


Inger.7oU-Rand 

^^F  The  A.  S.  Caoneron  Steam  Pump  Works 
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A  solution  to  your  compressor  problem 


No  two  compressor  installations  involve  ex- 
actly the  same  problems.  Questions  of  ca- 
pacity, discharge  pressure,  regulation  and  type 
of  drive  are  different  in  each  case. 

But  before  any  compressor  is  bought  the 
purchaser  should  know  how  much  it  will  cost 
him  per  cubic  foot  to  compress  the  air,  and 
how  long  he  can  be  sure  of  freedom  from 
breakdown  and  decreased  efficiency.  In  other 
words,  take  into  account  the  operating  costs, 
and  go  back  to  the  coal  pile  or  switchboard. 

Ingersoll-Rand  Compressors  are  not  only  built 
to  deliver  the  air  cheaply  but  to  deliver  it  when 
y(ju  want  it.  Whether  the  unit  be  for  only  3 
cu.  ft.  per  minute  or  one  of  our  larger  recipro- 


cating or  turbine  units  of  10,000  cu.  ft.  capac- 
ity, the  name  Ingersoll-Rand  on  that  com- 
pressor means  reliable  service. 

Above  is  shown  a  class  "ER"  straight  line, 
single  stage  compressor.  This  type  is  en- 
closed, dust-proof  and  automatically  lubri- 
cated. The  completely  water-jacketed  air 
cylinder  is  fitted  with  quiet  plate  valves. 
The  foundation  is  simple,  and  the  necessary 
floor  space  small,  especially  if  the  1-R  short 
belt  attachment  is  used. 

Class  "FR"  steam  driven  machines  are  sim- 
ilar, but  in  this  case  the  air  cylinder  is  direct- 
connected  to  a  piston  valve  steam  engine. 


Let  u»  Mend  you  copies  of  Bulletins  Not.  3330  and  3131 
Jetcribing  these  "ER"  and  "FR"  compressors,  or 
descriptive     literature     of     our     other     sizes     and     types 

Ingersoll-Rand  Company 


11      Br< 

lac 

w. 

y 

New 

Y< 

>rk 

Hull- 
llirmliinh 

.„. 

Kl    i'luio 
H<'iiUJi> 

Diilillh 
I»'nv<T 
Ibnlori 

Ht.    Ixiula 
Chl''/itfO 
Now    V.irU 

1»;5    Q.    Viclorin    Si 
London.   E.  C.   4 


Rand 


ENGINKS 


PNEUMATIC  TOOLS 


CONDENSERS 
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The  Meiji  Shrine,  dedi- 
cated to  a  late  Emperor, 
is  of  the  finest  Japanese 
architecture  and  built  by 
the  nation's  most  skilled 
artisans. 


400  h.  p.  hoist  with  7  ft.  to  lu  ft.  diameter  double 
cylindro-conical  drum  large  enough  to  wind  1200 
ft.  of  1J4  in.  rope  in  one  layer.  This  hoist  has  a 
capacity  of  500  tons  of  coal  in  8  hours. 


Vulcan   Hoists  Built  with  the  same 
Integrity  as  the  Great  Meiji  Shrine 


AS  in  the  great  Meiji  Shrine,  the 
integrity  that  comes  from  a 
purpose  to  build  most  skillfully  and 
of  the  best  material  is  revealed  in  the 
perfection  of  Vulcan  products. 

The  hoists  illustrated  were  built 
for  use  in  Japan.  The  coal  oper- 
ators and  mining  engineers  of  our 
own  country  have  long  known  the 
merits  of  Vulcan  hoists  and  foreign 
engineers  now  also  realize  their 
worth. 

A  hoist  never  leaves  the  Vulcan 
shop  until  its  ability  to  perform  the 
duty  for  which  it  was  designed  is 
absolutely  assured. 

Vulcan  engineers  are  ready  to 
co-operate  with  you. 


400  h.  p.  hoist  with  two  cylindro-conical  drums, 
8  ft  to  14  ft.  diameter,  one  tight  and  one  loose  for 
hoisting  in  balance  from  different  levels.  Each 
drum  is  large  enough  to  wind  over  2000  ft.  of  154 
in.  rope.  Output,  400  ton?  in  8  hours  from  maxi- 
mum depth. 


VULCAN  IRON  WORKS 

Established  1849 

733  Main  Street.  Wilkes-Barre.  Pa. 


XIBI-CAII 


OF 

WILKES-BARRE 


HOISTS 
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A  properly  designed  system  installed  with 

CRANE 
Piping  Equipment 


insures  safety,  reliability,  and  a  minimum 
maintenance  cost. 


We  are  manufacturers  of  about  20,000  articles,  including  valves, 
pipe  fittings  and  steam  specialties,  made  of  brass,  iron,  ferrostecl, 
cast  steel  and  forged  steel,  in  all  sizes,  for  all  pressures  and  all  pur- 
posei  and  are  distributors  of  pipe,  heating  and  plumbing  materials. 


■ALTIMOnt 
WASHINOTON 

•vn*cu«i 
■urrALO 

•  AVANHAH 
AILAMTA 
KNOXVILLC 
■  inMINOHAH 


MUBKOrjif 
TUL*A 
OKLAHOMA 
WICHITA 


CRANECO. 

H'^l,   ■=,      MICHIGAN   AVE. 

CHICAGO 


•  T.  ^AU 
MINNIA 
WINON/t 
DULUTK 

PAnoo 
WATini 

ABinnr 
(iniAT  I 

DILLINo 
•POKAN 


■■AITLR 
TACOMA 
pour  LAND 
POCAtBLLO 
HALT    LAKI   CITV 

ooniN 


CRANE         MONTMIAL.   Tonor4to.   VANCOUVHN     WINNIPIO.   CALaARV. 


niOINA.    HALIFAX,   OTTAV 


OUtalC     LONDON.    (NO. 
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CRANK  SHAFT 
.HAMMERED 
iSk  FROM  SOLID 
*        BILLET  OF 

OPENHEARTH, 
STEEL 


The  inside  construction  of  Giants  will  bear 
as  close  scrutiny  as  their  outside  reputation 


u 


SERS  have  learned 
from  actual  experience 
that  Giant  Semi -Diesel  Oil 
Engines  stand  alone  on  the 
basis  of  dependability  and 
operating  economy. 

And  the  attendants  of 
these  engines  have  learned 
that  Giants,  due  to  their  rug- 
ged simplicity,  are  practi- 
cally independent  of  the 
human  factor. 


Giant  Oil  Engines  are 
preferred  because  they  pos- 
sess the  greatest  number  of 
advanced  features  of  con- 
struction. This  statement  is 
confirmed  by  their  inside 
construction  features  illus- 
trated above. 

Each  feature  shown  does 
a  necessary  job  in  delivering 
power  at  lowest  possible 
costs,  contributing  to  an  in- 
definitely long  service  life. 


every-day  dependability,  and 
operating  simplicity  that  les- 
sens attendant  costs. 

On  a  basis  of  year-in  and 
year-out  worth,  fuel  econ- 
omy, lowered  upkeep  and 
attendant  costs — how  much 
can  Giants  save  in^^oMr  plant? 
How  soon  could  a  Giant  pay 
for  itself?  If  you  wish,  a 
C-P  sales  engineer  will  help 
you  find  out. 

Ask  for  Bulletin  389. 


Chicago   Pneumatic  Tool   Company 

Chicago  Pneumatic  Building    •     6  East  44th  Street    •    NewYork 

Sales  and  *Senice  Branches  all  oi-er  ihe  Karld 


BOYER  PNEUMATIC  HAMMERS -LITTLE   GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO   PNEUMATIC  AIR  COMPRESSORS  ••  VACUUM  PUMPS  ••PNEUMATIC  HOISTS/ 


MM.^MMIIIflJMMaMill'JillI'M 


i. 


Dependable  Power  at 


Less  Cost  Per  Hour 
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Erskine  Hazard  and  His  Partner 
Were  the  First  to  Reduce  the 
Price  of  Anthracite  Coal 


After  Erskine  Hazard  and 
Josiah  White  had  discov- 
ered how  to  burn  anthra- 
cite coal  in  their  wire  mill, 
which  was  then  located  in 
Philadelphia,  and  thus 
established  its  use  in  1814, 
they  desired  some  way  to 
get  it  down  from  the  mint  s 
to  the  city  more  econom- 
ically than  in  wagons. 
Anthracite  coal  at  that  time  was  selling  at  one 
dollar  a  bushel  (328  per  ton). 

They  planned  a  canal  system  to  be  operated  in 
conjunction  with  the  Schuylkill  River  and  to 
illustrate  their  project,  drew  a  plan  with  chalk 
on  one  of  the  beams  of  their  mil!  and  wron- 
under  it,  "Ten  dollars  in  every  man's  pocket," 
— meaning  that  that  amount  would  be  saved 
in  the  cost  of  coal    to   all  users. 

The  scheme  proved  successful  and  the  Schuyl- 
kill   Navigation    Company   was  organized  in 


fi/o  IN  evc-ffy 

MANS  POCKCT 


1815.  Three  years  later 
the  Lehigh  Navigation 
Company  and  the  Lehigh 
Coal  Company  were  formed 
to  develop  the  Lehigh  coal 
fields  simultaneously.  Two 
years  later  both  com- 
panies were  merged  into 
the  Lehigh  Coal  and  Navi- 
gation  Company. 

So  It  was  that  these  two  men  not  only  estab- 
lished the  value  of  an  unappreciated  fuel,  but 
lowered  its  cost  and  formed  the  "Old  Lehigh" 
company  which  still  mines  and  markets 
Lehigh  anthracite. 

This  is  one  more  indication  ot  the  vision  that 
the  founder  of  the  Hazard  Manufacturing 
Company  had  of  the  future.  And  the  sound- 
ness of  his  basic,  enduring  principles  still 
influences  the  making  of  HAZARD  Wire 
Rope. 


HAZARD  MANUFACTURING  COMPANY 


»i;w  vonK  iTrTsimiMiii  cuiCAiio 

DENVmi  lllUMlNdllAM 

Wilkis-Uiirrc.    I'li. 


&;SSiCC<SN>C>C>JsS 


=i-;s^^^>^^^; 


HAZA'RD'   lifr#i^p#  I  US 


'-^^-^rrr^y 


i^^^C: 


^>.^-"^.-:>>>CN.-J^ws>>^ 


4^.k^^s^cs:~is^l^cis^ic•c^4.vsss^i^ 


«io    vv 


Jinte  25,  1921 


E  N GI NEER  I  N  G      A N D      MINING      JOURNAL 


23 


TELSMITH'S  LONG  INITIAL 
CRUSHING  STROKE 


The  striking  success  of  the  Telsmith  Primary  Breaker  is  due  prin- 
cipally to  the  PARALLEL  GYRATION  OF  THE  HEAD. 
The  eccentric  is  inside  the  crushing  cone,  acting  directly  on  it. 
This  long  sleeve  eccentric  imparts  to  the  head  the  same  gyratory 
stroke  as  in  a  lever-shaft  crusher;  but  the  Telsmith  stroke  is 
uniform  at  the  top  and  bottom  of  the  boivl.  For  instance,  in  a 
No.  7^  Telsmith  Breaker  the  eccentric  throw  is  11-16  in. 
This  eleven-sixteenth  pinch  is  applied  to  the  big  chunks,  the 
very  second  day  they  fall  into  the  bowl. 

Contrast  with  a  lever-shaft  breaker,  averaging  only  3^4  '"• 
to  Yf,  in.  movement  at  the  top  of  the  head ;  and  it  is  readily 
seen  why  Telsmith  takes  bigger  rock  and  crushes  more  of 
it.  It  is  the  big  chunks  that  require  the  long  pinch  to  prevent 
slippage,  rocketing  and  bridging.  Telsmith  supplies  this  long 
pinch  exactly  where  and  when  it  is  needed.  Is  it  surprising, 
then,  that  Telsmith  saves  labor  in  block-holing,  sledging  and  feed- 
ing or  that  Telsmith  feeds  and  discharges  more  rapidly? 

Glad  to  send  our  Catalog  No.  168  (Telsmith  Primary  Break- 
ers)   and    Bulletin    No.    2FI    (Telsmith    Reduction    Crushers). 


SMITH  ENGINEERING  WORKS 

3195  Locust  Street 
MILWAUKEE,  WIS. 


CANADIAN   REPRE- 
SS EN  TATITES 

anadian  IngersoU-Rand 
Co..   Montreal.  P.   Q. 


Sectional  view  ol  Telsmith  Primary  BnaU 
er.  Parts  lettered  are  as  loUows: — A  riiriil 
central  shaft;.  B,  sleeve  eccentric:  C.  flanged 
head  Uner.  oo  which  head  ia  adjusted-  D 
crushing  herfa  (does  not  rotate) ;  E  caat 
steel  gear;  P.  jack-screws  for  adjiisting 
head:  G.  split  distance  rings  (set  furnished 
for  different  bottom  openings) :  J,  expan- 
►il   pump. 


I.OtAL  OFFICES: 

Old  Colony   Bldg.. 

Chicago.    Dl. 

50   Church   St  . 

New  York  City. 

806   Otis   Bid?  . 

Philadelphia.    Pa. 

261    Franklin    St. 

Boston.  Mass. 


St.  Paul.   Minn. 


Salt  Lake  Hardware  Co.. 
Salt  Lake  City.  Utah 

623   M-arket   St. 

San  Francisco.  Calif. 

617    Hollingsworth    Bldg. 

Los  Angeles.  Calif. 


sible   taper   bushings: 
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HYDRAULIC  MINE  EQUIPMENT 

The    Original     Inventors     and     Manufacturers  of  This  Class  of  Mining  Machinery 
WE  DESIGN  AND  BUILD 

Hydraulic  Elevators  and  Water  Lifters,  Giants,  Water  and  Reservoir  Gates,  Patented  Riffles 
and  Non-Erosive  Steel  Plates  for  Sluice  Boxes,  Riveted  Steel  Pipe,  Hydraulically  Operated 
Derricks,  Pumps,  Turbines  and  Water  Wheels 

To  meet  various  conditions  and  for  all  purposes 

Our    experience   covers    more    than   60   years 

JOSHUA  HENDY  IRON  WORKS,  75  Fremont  Street,  San  Francisco,  Cal.,  U.  S.  A. 


Safety  Devices  Beat  Safety  Rules 

Remove  all  possibility  of  accident  to  switchman  by  nsin,!^  the 

Canton  Automatic  Switch  Thro\vers 

jMotorman  throws  the  switch  without  having  to  niovt  from  his  scat.      He  is 
not  required  to  slacken  speed  of  trip.    Can  make  a  flyin<r  switch  just  as  easily. 

There  is  nothing  a  switchman  can  do  with  a  switch  that  can- 
not he  done  with  the  Canton  Automatic  Switch  Thrower. 


Saves 
I  /abor 
and   rime 


I  hr  «>Mt(liri,.ii,  i»  tlirrrforr  rrlr.i.nl,  iiiiikiiiK    one 
ninrr  man  .-iv.iil.ililc  for  ofhcr  work.     S'pT'l"  "P 
tht    lri|i — miirr    lrip»   per    •hifl.      S.ivr«    wrnr    iiiul    Ir: 
molivfn  and  C.Tr«      Savrt  piiwrr  rmn      l':i\«  fur  inrlf 
marlc   in   a   itw    [niMitli>. 
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Substitutes  and  Imitations 

THOSE  WHO  PRODUCE  commodities  which  sell  at 
a  low  price  have,  in  one  way,  somewhat  less  to 
worry  about  than  those  who  handle  expensive  materials : 
they  need  have  little  fear  that  someone  will  come  along 
with  a  low-priced  substitute  which  will  throw  their 
business  on  the  rocks.  Among  the  metals,  for  example, 
it  is  beyond  the  realms  of  possibility  that  in  our  lifetime 
anything  will  displace  iron  to  any  marked  degree.  Lead 
and  zinc,  too,  are  so  cheap  that  the  tendency  is  to  use 
them  in  place  of  other  metals,  rather  than  the  reverse. 
Copper,  even  at  its  present  moderate  price,  is  three 
times  as  expensive  as  zinc  and  approximately  ten  times 
as  much  so  as  iron.  Especially  during  war  time  was 
there  a  tendency  to  use  substitutes  for  copper.  Alumi- 
num is  by  comparison  expensive,  but  its  increasing  use 
is  because  it  is  so  light  that  a  given  weight  of  this  metal 
will  go  as  far  as  more  than  three  times  the  same  weight 
of  copper,  for  example.  As  we  go  up  the  scale  we  come 
to  platinum,  many  substitutes  for  which  have  been 
devised  and  successfully  used.  Where  its  appearance  is 
the  chief  desideration,  as  for  jewelry,  an  alloy  known  as 
"white  gold"  has  been  put  on  the  market. 

Considering  jewels,  the  future  is  somewhat  more  pre- 
carious, though  here  it  is  artificial  production  and  not 
substitution  which  is  feared.  The  diamond  producers 
are  nursing  a  monopoly  most  carefully,  but  the  time  is 
almost  certain  to  come  when  imitation  stones  exactly 
like  the  kind  we  are  accustomed  to,  and  therefore  no 
longer  an  imitation,  will  be  on  the  market.  Science  has 
already  pointed  the  way.  And  as  for  pearls,  pearl  plat- 
ing has  already  been  introduced  in  the  oyster  family, 
and  the  plated  article  cannot  be  distinguished  from  the 
solid  except  by  breaking  it,  a  procedure  with  obvious 
disadvantages.  Pearls  are  ordinarily  formed  by  a  para- 
site working  its  way  into  the  tissues  of  a  mollusc, 
whereupon  the  outraged  mollusc  immerses  the  offending 
intruder  in  a  fluid  from  which  a  pearly  layer  is  deposited 
on  the  poor  germ.  The  modern  idea  is  to  introduce 
within  the  shell  of  a  vigorous  looking  mollusc  a  "starting 
sheet"  considerably  larger  than  the  minute  parasite 
heretofore  employed  by  nature.  This  makes  less  work 
for  the  mollusc  in  producing  pearls  of  a  given  size,  and 
also  a  bigger  profit  for  the  middleman.  It  is  an  exten- 
sion of  the  idea  long  practiced  in  the  production  of 
honey  in  which  man  takes  upon  himself  certain  details 
in  the  manufacture  of  the  comb  which  he  can  perform 
more  economically  than  the  bee. 

Every  day  takes  us  a  little  nearer  to  the  cheapest  way 
of  doing  things,  and  if  someone  devises  a  cheaper  sub- 
stitute for  our  favorite  product,  let  ?/,s  try  to  get  the 
business  of  those  who  are  making  some  even  more 
expensive  product  for  which  our  own  can  be  substituted. 
And,  also,  we  should  never  overlook  the  possibility  of 
materially  reducing  costs  through  a  radical  change  in 
our  process. 


The  Exhaustion  of  Radium 
And  Other  Metals 

A  BALTIMORE  PHYSICIAN,  a  "radiologist,"  Dr. 
Curtis  F.  Burnam,  who  is  associated  with  the  dis- 
tinguished Dr.  Howard  A.  Kelly  in  the  radium  treat- 
ment of  cancer,  is  reported  to  be  of  the  belief  that  the 
available  supply  of  radium  ore  in  the  world  will  be  ex- 
hausted in  a  short  time,  possibly  in  ten  or  fifteen  years. 
It  is  difficult  properly  to  estimate  the  various  current 
prophecies  as  to  the  exhaustion  of  certain  rare  and 
valuable  metals;  but  it  is  certain  that  most  important 
minerals  except  aluminum,  iron  and  coal,  and  some 
others  are  being  exhausted  with  varying  degrees  of 
rapidity.  New  discoveries  will  postpone  the  intense 
world  shortage  that  will  tend  to  show  itself  now  in  one 
mineral,  now  in  another,  from  now  on;  but  within  a 
short  space  of  time,  certainly  in  less  than  one  or  two 
or  three  hundred  years,  the  world  will  be  very  short  of 
a  number  of  metals  of  which  we  now  have  abundance. 
Aluminum  and  iron  can  always  be  had,  for  when  the 
abundant  supplies  of  the  easily  won  oxides  shall  be  low, 
new  processes  will  utilize  the  silicates,  and  eventually 
the  basic  igneous  rocks  can  be  turned  into  these  two 
metals  and  others.  With  the  growing  trend  of  the 
development  of  electricity,  and  the  extension  and  perfec- 
tion of  electrometallurgical  processes,  it  is  easy  to  see 
that  these  developments  will  come  when  they  are  needed. 
As  to  radium,  there  are  two  sides  to  the  question, 
and  no  clear  prophecy  seems  possible,  because  we  do  not 
as  yet  know  the  facts.  It  is  argued  that  the  amount  of 
radium  used  for  other  than  therapeutic  purposes  is 
trifling.  Some  geologists  who  have  given  special  study 
to  the  problem  are  of  the  opinion  that  many  additional 
finds  of  radium  ore  will  be  made  in  the  world,  and  that 
the  limits  of  our  resources  are  difficult  to  predict;  and 
in  that  case  the  fears  of  Dr.  Burnam  will  not  be 
realized. 

We  are,  however,  now  near  enough  to  the  facts  as 
to  our  metal  reserves  to  begin  to  base  an  intelligent 
national  policy  on  them.  We  have  done  an  immense  lot 
of  prospecting,  development,  and  mining,  and  are  getting 
to  the  stage  where  we  can  constantly  make  closer 
and  closer  estimates  of  the  earth's  metal  reserves — in 
sight,  probable,  and  possible.  Sound  national  policies 
of  protection,  development,  alliance,  or  trade  cannot  be 
made  without  consideration  of  these  fundamental  facts : 
because  they  are  not  of  the  kind  which  apply  solely  a 
thousand  years  from  now,  but  begin  to  be  significant 
and  controlling  at  once.  We  must  substitute  for  the 
prophecies  of  physicians  the  best  available  estimates  of 
geologists  and  mining  engineers.  This  should  be  made 
the  object  of  special  studies;  and  these  estimates  should 
be  revised  from  year  to  year,  and  constantly  published. 
It  will  be  easy,  for  example,  to  predict  the  rate  of 
extraction  of  a  considerable  part  of  our  copper  reserves, 
for  thev  have  been  largelv  measured. 
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Who  will  undertake  this  basic  study,  and  be  so  situ- 
ated as  to  be  free  from  bias  in  the  fact-finding?  The 
Geological  Survey  has  done  splendid  work  in  pointing 
out  the  situation  in  petroleum.  If  it  had  not  been  thus 
done,  it  is  doubtful  if  any  one  would  have  done  it.  The 
whole  job,  indeed,  is  one  for  the  Geological  Survey. 
Will  it  undertake  it?  No  one  but  a  trained  geologist  is 
capable  of  estimating  approximate  ore  reserves,  unless 
it  is  drilled  or  developed  ground,  or  ore  in  the  bins  or 
on  the  dump. 


The  Recovery  in  Gold  iVIining 

THE  McFADDEN  gold  bonus  bill  is  still  before  the 
House  Ways  and  Means  Committee.  Those  en- 
gaged in  mining  gold  are  as  desirous  as  ever  for  its 
passage,  and  from  time  to  time  some  interested  or- 
ganization passes  a  resolution  expressing  this  desire. 
In  the  meantime,  here  and  there,  the  situation  begins 
to  look  a  little  brighter  for  the  gold  miner.  Recently 
at  Porcupine,  Ont.,  the  Hollinger  company  increased  its 
operations  to  full  capacity,  and  conditions  in  that  camp 
are  said  to  be  better  than  they  have  been  in  several 
years.  In  South  Dakota,  at  another  great  camp,  the 
Homestake  Mining  Co.  has  just  paid  a  25c.  dividend 
for  the  month  of  May,  the  first  dividend  since  Septem- 
ber, 1919,  a  hopeful  sign,  even  though  it  is  less  than 
half  of  the  regular  payment  of  65c.  per  share.  This 
proi)erty  is  also  working  at  full  capacity  and  has  broken 
ground  for  an  addition  to  its  milling  plant. 

In  California,  on  the  Mother  Lode,  conditions  are  not 
so  bad  but  that  approximately  1,500  miners  are  em- 
ployed, and,  similarly,  in  the  Grass  Valley  district  from 
900  to  1,000  are  working.  Compare  this  with  the  situa- 
tion in  the  average  copper  camp.  Two  big  properties, 
the  Argonaut  and  Kennedy,  at  Jackson,  on  the  Mother 
Lode,  would  probably  be  operating  were  it  not  for  the 
conditions  resulting  from  the  fire  that  broke  out  in  the 
Argonaut  over  two  years  ago. 

In  Cripple  Creek,  conditions  are  reported  to  be  im- 
proving. Labor  is  cheaper,  more  plentiful  and  more 
efficient,  and  .supplies  cost  a  little  less.  In  Arizona,  the 
Katherine-Union  Pass  district,  in  Mohave  County,  has 
for  some  time  been  the  scene  of  a  gold  "boom"  of  some 
dimensions,  though  to  what  extent  it  is  justified  is 
something  for  the  future  to  determine. 

Even  when  things  looked  darkest  for  the  gold  pro- 
ducer, great  opposition  developed  to  the  McFadden  bill. 
With  the  dawn  of  better  times  this  opposition  will  not 
lessen.  Furthermore,  the  record-breaking  amciunt  of 
gold  in  this  country  is  steadily  being  added  to  from 
abroad. 


The  Advantaue.s  of  Exercising  the  Microscope 

HfjW  MANY  FLO'fATIO.V  PLANTS  are  ('(luipiK'd 
with  microHcopes?  It  is  safe  to  say  that  the  vast 
majority  are  not.  Sometimes  the  mining  department  of 
a  company  is  provided  with  one  or  more  of  these  valu- 
able InstrumentH,  but  the  (lotalion  department  usually 
either  knows  not  of  their  existence  rir  understands  noth- 
ing of  their  applicability  in  the  study  of  problems  of 
concentration. 

A  thorough  knowledge  of  the  physical  constitution  of 
the  substance  we  are  handling  is  possibly  not  generally 
88  important  in  metallurgical  work  as  to  know  the 
chemical  analysis;  still  it  aids  greatly  in  a  proper  con- 
ception of  the  problem  to  be  solved.     An  example  of  suih 


research  is  the  work  of  Van  Arsdale  and  Meier  on  the 
constitution  and  behavior  of  copper  particles  in  slags, 
which  has  been  made  public  in  the  last  two  or  three 
years.  Their  experiments  caused  copper  slag  losses  to 
be  considered  in  a  new  light.  Recently,  the  practicabil- 
ity of  the  microscope  in  the  study  of  flotation  phenom- 
ena has  been  demonstrated  by  the  U.  S.  Bureau  of 
Mines  in  its  bulletin  entitled  "Flotation  Tests  of  Idaho 
Ores." 

The  ore  under  examination  visibly  contained  chal- 
copyrite,  pyrrhotite,  and  pyrite.  With  the  microscope 
it  was  discovered  that  the  chalcopyrite  was  a  re- 
placement mineral,  filling  the  pits  and  cracks  of  the 
pyrrhotite,  and  that  the  association  of  the  minerals  was 
so  intimate  and  complex  that  no  amount  of  crushing 
could  set  them  free.  Therefore,  it  was  proved  that  the 
low  recoveries  obtained  were  not  due  to  any  error  in 
manipulation  or  oils  used,  and  further  testing  by  a 
variation  of  these  factors  was  shown  to  be  without 
promise  of  tangible  benefit. 

Microscopical  work  does  not  require  an  unusual  de- 
gree of  skill.  Neither  does  it  take  much  time  to  polish 
a  specimen  and  examine  it.  Even  if  it  did,  most  copper 
metallurgists  just  now  would  not  be  deterred  on  this 
account,  for  they  are  in  the  position  of  the  shiftless 
negro  who  remarked  "Time  is  the  onliest  thing  I  aint 
got  nothin'  else  but."  So  buy  or  borrow  a  microscope — ■ 
it  need  not  be  the  finest  imported  instrument — find  out 
how  to  use  it  by  reading  some  book,  such  as  Davy  and 
Farnham's  "Microscopical  Study  and  Determination  of 
the  Ore  Materials,"  and  the  chances  are  that  you  will 
make  discoveries  which  will  set  you  to  thinking.  The 
expense  of  such  experimental  work  is  small,  yet  most 
practical  metallurgists  have  done  little  in  this  field,  so 
that  the  opportunities  are  all  the  greater. 


Motion  Pictures  of  Mining  Industry 

THOSE  WHO  ARE  IN  CHARGE' of  the  entertain- 
ment at  society  meetings,  at  clubs,  and  at  the  vari- 
ous place.-i  at  which  men  interested  in  mining  occasion- 
ally gather,  often  find  it  difik  iilt  to  arrange  a  program 
which  will  be  instructive  as  well  as  entertaining.  To 
such  we  wish  to  call  attention  to  the  motion  picture  films 
which  the  U.  S.  Bureau  of  Mines  antl  the  Canadian 
Department  of  Mines  have  gone  to  considerable  expense 
to  prepare.  These  pictures  show  in  a  most  entertaining 
way,  l)oth  to  the  technical  and  non-technical  spectator, 
many  of  the  leading  features  of  interest  in  the  indus- 
tries which  they  cover.  Tho.\'  could  well  be  shown  in 
many  commercial  moving  picture  theaters  in  mining 
towns  to  the  exclusion  of  sonic  of  the  eight-reel  inan- 
ities which  we  sit  through  liccause  we  have  jiaid  oui- 
seventeen  cents  and  have  no  better  place  to  go.  We 
cannot  imagine  any  one  who  would  not  be  interested  in 
such  a  motion  picture,  for  oxaniiile,  as  "The  Story  of 
Petroleum." 

The  U.  S.  Bureau  of  Mines  has  so  far  prepared  sixty- 
six  such  films,  which  it  will  loan  I'ree  of  charge  for  edu- 
cational purposes  in  promotinr  ;ifely,  heallli,  welfare, 
and  ellicieriiy  in  the  mining  Indo  liy.  Applications  for 
loans  should  lie  made  to  the  Siipei  intendent,  rittshurgh 
Station,  Uurean  of  Mines,  I'ittslnii  gli,  I'a..  who  will  fur- 
nish a  list  c)f  the  subjects  and  yj\r  all  desired  infornui- 
lion.  Arrangements  can  also  no  doubt  be  made  for 
securing  the  many  interesting  liirns  wliicli  have  been 
prepared  by  thi-  Canadian  iloniiiiion  .inil  provincial 
^foverlllnents. 
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The  Decrease  in  Wages 

WAGES  PAID  "on  company  account"  in  mining 
camps  throughout  the  United  States  have  with 
some  exceptions  fallen  below  the  scales  in  effect  on  Jan. 
1,  1919.  or.  roughly  speaking,  at  the  time  the  Armistice 
was  signed.  This,  however,  wa.s  not  the  high  point,  for 
wages  continued  to  rise  after  the  Armistice,  so  that 
■fourteen  months  later,  at  the  beginning  of  1920,  the 
increase  was  marked.  The  late  spring  of  1920  saw  still 
further  increases  in  some  instances,  but  by  the  fall  of 
last  year  the  tide  had  definitely  turned  and  wages  gener- 
ally began  to  drop. 

The  contract  system  of  paying  miners  is  widespread, 
and  a  large  part  of  the  miners  of  the  country  are  work- 
ing under  some  form  of  wage  contract,  or  would  be  if 
conditions  were  normal.  The  fall  in  straight  day  wagea, 
however,  is  a  fair  criterion  of  the  decrease  in  income 
today  of  the  miner  who  is  actually  employed.  "Actually 
employed"  is  to  be  stressed,  for  although  a  certain  wage 
scale  may  obtain  in  a  particular  camp,  a  negligible 
number  of  men  may  be  working. 

In  the  news  pages  in  this  issue  we  tabulate  the  wages 
paid  at  fifty  different  camps  in  the  United  States  as 
reported  by  sixty-one  companies.  In  some  cases,  it  will 
be  noted,  the  decrease  is  slight  and  in  others  wages  have 
not  fallen  at  all.  In  particular,  at  Grass  Valley  and  at 
Shafter,  Tex.,  they  appear  to  have  risen.  But  in  general 
the  decrease  is  noticeable. 


Domestic  and  Foreign  Business  Tactics 

FOR  MANY  WEEKS  the  people  of  New  York  City 
have  been  able,  through  newspaper  accounts,  to 
scrutinize  reports  of  shady  and  often  criminal  business 
practices,  as  the  Lockwood  committee,  which  was  orig- 
inally appointed  by  the  state  to  investigate  the  local 
housing  shortage,  has,  in  its  work,  peered  under  the 
lid  of  many  stupid  and  some  adroit  business  methods 
of  mulcting  the  public.  The  exposition  of  these  meth- 
ods has  furnished  many  an  interesting  story  of  graft 
and  criminality,  and  has  clearly  disclosed  the  fact  that 
neither  capital  nor  labor  has  entirely  clean  hands. 

A  few  of  the  guilty  have  been  imprisoned,  many  have 
been  fined,  and  a  large  majority  have  been  cautioned 
to  alter  their  highly  questionable  business  practices,  the 
general  rule  being  to  imprison  the  labor  leaders  and 
to  fine  the  business  men.  The  scope  of  the  inquiry  has 
progressed  further  and  deeper  than  was  apparently 
originally  its  purpose  and  intent,  and  has  shown  that 
many  artificial  restrictions  to  trade,  rather  than  the 
normal  functioning  of  economic  laws,  have  been  re- 
sponsible for  hardship  to  the  public  in  the  building 
situation.  Labor  organizations,  trade  and  price-fixing 
associations  in  building  materials,  insurance  compa- 
nies, and  many  other  businesses  have  been  dragged  in 
the  net — and  a  complete  haul  has  not  yet  been  made. 

The  exposure  of  these  evil  American  business  prac- 
tices is  a  sad  commentary  upon  our  laws,  upon  our 
much-vaunted  superiority  in  commerce,  and  our  at- 
tempt to  establish  the  nation  firmly  on  the  pinnacle  of 
international  trade.  While  responsible  and  compre- 
hensive efforts  are  being  made  by  far-sighted  execu- 
tives in  government  and  business  to  intrench  the  for- 
eign trade  gained  during  the  war,  our  internal  com- 
merce has  been  and  no  doubt  still  is  being  hampered 
and  given  a  black  eye  by  the  greed  of  many  business 
men  and  labor  leaders.  This  is  not  exactly  the  sort  of 
preparation  one  would  expect  from  a  country  that  in- 


tends to  tune  itself  to  international  commerce  and  to 
occupy  a  dominant  position  in  the  world's  finances,  ef- 
forts that  require  a  high  order  of  business  intelligence. 

The  important  lesson  that  is  apparent  from  the 
Lockwood  exposures  is  the  need  for  thorough  reor- 
ganization and  elimination  of  many  sharp  business 
practices,  and  for  a  moral  regeneration,  not  only  for 
the  protection  of  the  public,  but  for  the  better  domestic 
organization  of  labor  and  capital  to  meet  the  intense 
eff'ort  that  will  be  required  to  compete  successfully  in 
foreign  trade. 

Although  we  have  great  confidence  in  the  integrity 
and  undoubted  honesty  of  by  far  the  vast  majority  of 
American  business  men,  it  behooves  them  to  see  that 
their  good  name  shall  not  be  sullied  by  the  tactics  of 
reprobates  among  them.  Tariffs,  governmental  loans, 
subsidies,  and  other  palliatives  can  do  little  to  bolster 
trading  that  is  an  offspring  of  sharp  domestic  busi- 
ness practices.  Much  good  can  come  out  of  the  Lock- 
wood  investigation,  or  any  other  similar  investigation, 
if  the  lessons  indicated  are  taken  to  heart,  remedies 
instituted  to  remove  the  legal  loopholes  open  to  the 
law's  evaders,  and,  above  all,  if  an  inward  and  con- 
scientious attempt  is  made  to  improve  the  morality 
of  American  business. 


The  Institute  Mining  Methods  Committee 

THE  American  Institute  of  Mining  and  Metallurgi- 
cal Engineers  has  formed  a  strong  committee  on 
mining  methods,  under  the  chairmanship  of  Mr.  John 
C.  Hodge,  of  Minneapolis.  There  is  a  great  field  of 
work  for  this  committee,  if  certain  proposed  plans  are 
carried  out.  There  is  much  about  up-to-date  mining 
methods  that  is  not  to  be  gleaned  from  literature, 
although  there  are  enough  engineers  who  are  expert  in 
the  special  problems  to  make  a  systematic  presenta- 
tion and  record  easily  possible.  There  is  considerable 
talk,  in  this  case,  of  the  committee  working  on  a  defi- 
nite plan,  and  this  is  a  method  which  the  Institute  as 
a  whole  would  do  well  to  consider. 

The  papers  of  the  Institute  have  always  been  prac- 
tically spontaneous.  Although  committees  on  various 
subjects  exist,  the  main  or  sole  object  of  such  commit- 
tees has  been  to  solicit  papers — not  papers  on  a  certain 
subject,  or  so  solicited  that  they  would  fit  together, 
but  just  papers.  But  lately  some  of  the  most  energetic 
and  constructive  of  these  committees  have  worked  on 
a  plan,  and  attracted  much  favorable  attention  thereby. 
The  collection  of  papers  on  drill  steel  recently  got  to- 
gether by  Mr.  B.  F.  Tillson  is  an  example;  another  is 
the  petroleum  contributions  brought  out  by  the  com- 
mittee of  which  Mr.  Ralph  Arnold  is  chairman. 

A  carefully  worked-out  and  assigned  series  of  papers 
on  mining  methods  would  be  very  valuable.  We  do  not 
recall  any  satisfactory  treatment  of  stoping  methods 
even,  or  of  timbering  methods,  or  of  blasting  methods, 
of  methods  of  moving  rock  underground,  or  indeed  of 
many  other  phases  of  mining,  coupled  with  studies  of 
the  conditions  under  which  each  is  to  be  applied.  The 
men  that  are  e.xpert  in  these  matters  in  too  many  cases 
are  precisely  the  ones  who  will  not  volunteer  papers 
on  them;  no  man  is  anxious  to  write  on  matters  which 
are  so  thoroughly  known  to  him  that  they  have  no 
longer  the  charm  of  novelty.  But  an  active  working 
committee  could  put  responsibility  on  such  men,  and 
induce  them  to  contribute,  for  the  making  of  a  sys- 
tematic and  mutually  related  record. 
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What  Others  Think 


Selective  Converting  in  South  Australia 

The  article  published  in  Engineering  and  Mining 
Journal  of  Feb.  5,  "Selective  ConvertinK  at  Clifton, 
Arizona,"  by  J.  Owen  Ambler,  has  been  read  with  a 
good  deal  of  interest  here,  as  "bottoming"  has  been 
carried  out  at  Wallaroo  for  a  great  number  of  years. 
Originally  the  method  was  practiced  when  the  matte 
was  roasted  in  reverberatory  furnaces  which  were 
tapped  on  the  regule  stage  after  "coppering"  for  a  short 
period.  The  beds  for  retaining  the  "bottoms"  were 
made  up  near  the  tap  hole  so  that  the  copper  would 
be  trapped  in  the  first  half  dozen  pigs.  When  the  bed 
cooled,  the  impure  copper  was  stripped  from  the  regule 
and  transferred  to  the  electrolytic  department  to  elimi- 
nate impurities  and  recover  the  gold  and  silver. 

When  the  bessemerizing  process  was  adopted  at  Wal- 
laroo the  "bottoming"  was  continued,  with  even  better 
results  than  in  the  reverberatory  roasters.  In  1906  an 
engineer  who  had  left  the  Wallaroo  company's  services 
and  taken  over  the  control  of  the  0.  K.  mine,  in  Queens- 
land, applied  this  method  of  selecting  to  the  recovery  of 
precious  metals  during  the  bessemerizing  of  matte. 

There  is  no  doubt  the  "bottoming"  process  in  convert- 
ing copper  mattes  is  of  considerable  service  where  the 
precious  metal  values  are  low,  as  it  also  assists  in  remov- 
ing small  quantities  of  impurities  and  makes  the  bulk 
of  the  "blister"  suitable  for  direct  refining.  As  is  well 
known,  an  appreciable  amount  of  gold  and  some  of  the 
silver  collect  in  the  bottoms,  which,  at  Wallaroo,  are 
tapped  through  the  side  of  the  vessel  opposite  and 
directly  above  the  tuyere  line.  The  tap  hole  is  drilled 
in  the  side  of  the  shell  and  is  continued  by  driving 
a  11-in.  bar  through  each  new  lining  before  it  is  dry, 
and  this  hole  is  kept  free  by  allowing  a  bar  to  remain 
in  it  during  blowing  operations. 

The  matte  charged  is  raised  to  the  white-metal  stage, 
and  after  removing  the  final  slag,  blowing  is  continued 
for  twenty-five  minutes,  or  whatever  time  is  considered 
necessary  to  form  a  suitable  "bottom,"  depending  upon 
the  quantity  being  treated.  When  sufficient  copper  has 
formed,  the  vessel  is  turned  over,  and  a  small  quantity 
of  matte  shell  is  dumped  into  the  charge.  Blowing  is 
resumed  for  about  five  minutes;  this  "tightens"  up  the 
regule  and  InHures  a  minimum  of  metallic  copper  being 
held  in  the  white  metal.  The  converter  is  then  turned 
over  for  about  five  minutes,  when  the  bar  is  withdrawn 
and  the  copper  allowed  to  run  into  sand  moulds  made 
up  unflerneath  the  vessel. 

A.M  soon  as  the  regule  begins  to  show  in  the  issuing 
stream,  the  vessel  is  returned  to  an  upright  position 
and  the  hole  temporarily  closed  with  a  clay  .stopper. 
Subsequently  the  bar  is  again  driven  into  the  hole  and 
the  remainrlcr  of  the  metal  blown  to  blister  copper.  The 
quantity  of  "hwttoms"  made  varies  according  to  require- 
ments, but  the  usual  practice  is  to  run  off  about  16  per 
cent  of  the  total  copper,  as  under  pr(?sent  working  con- 
ditions this  gives  the  most  .satisfactory  result. 

The  recoveries  of  gold  and  silver  average  about  75 
per  rent  and  28  per  rent  respect  I  vely.  The  silver  r«Tov- 
ery  cannot  be  expected  to  In-  high,  owing  to  its  affinity 


for  white  metal  being  ahnost  equal  to  that  of  metallic 
copper.  During  the  last  eleven  years,  9,500  tons  of 
"bottoms"  have  been  produced  in  the  converters,  con- 
taining 2.5  oz.  gold  and  2  oz.  silver  per  ton.  The  re- 
moval of  impurities  is  the  first  consideration  in  making 
best  select  copper,  and  of  course  every  attention  is  also 
paid  to  the  recovery  of  the  gold  and  silver  which  would 
otherwise  be  lost. 

It  may  be  stated  that  H.  L.  Collins'  has  published 
results  of  the  same  class  of  work  which  he  introduced 
at  the  Huelva  mine,  Spain,  in  1914.  It  is  evident  that 
in  this  instance  the  practice  at  Wallaroo  had  been  fol- 
lowed in  detail,  with  the  exception  that  no  raw  matte 
was  added  to  the  charge  on  the  eve  of  tapping  the  copper 
bottom.  H.  LiPSON  Hancock. 

Wallaroo,  South  Australia. 


The  Chloride  Volatilizing  Process 

In  the  Engineering  and  Mining  Journal  of  Nov.  26, 
1920,  an  article  by  Jay  A.  Carpenter  is  printed  in 
which  I  am  mentioned.  Mr.  Carpenter  states  in  one 
paragraph:  "Calcium  and  magnesium  chlorides  appear 
to  react  and  volatilize  faster  and  at  a  lower  tempera- 
ture than  sodium  chloride.  I  cannot,  however,  agree 
with  Harai  R.  Layng  that  they  are  so  much  superior 
to  sodium  chloride  as  chloridizing  and  volatilizing 
agents.  In  fact,  on  oxidized  silver  ores  I  have  been 
unable  to  make  a  high  volatilization  recovery  of  the 
silver  with  either  of  these  chlorides  or  with  sodium 
chloride,  with  a  temperature  of  over  1,000  deg.  C.  for  one 
hour,  with  rabbling  and  a  fairly  strong  current  of  air." 

His  statement  in  the  first  sentence  of  that  pararaph 
is  in  agreement  with  my  published  statements  of  an 
earlier  date."'  His  attempt,  however,  to  support  his 
failure  to  agree  with  me,  I  consider  weak.  His  failure 
to  obtain  high  volatilization  with  calcium  chloride  on 
an  ore  which  would  not  yield  a  high  volatilization  with 
sodium  chloride  is  no  proof  that  calcium  chloride  is  not 
better  than  sodium  chloride.  He  may  have  had  an  ore 
which  could  not  be  treated  by  chloridizing  volatilization 
or  he  may  have  had  an  ore  which  would  not  yield  good 
results  by  the  methods  of  chloridizing  volatilization 
which  were  used  or  known  by  him.  The  ore  used  may 
have  required  special  treatment  such  as  fine  grinding, 
the  presence  of  water,  vapor,  rapid  heating,  low 
oxidizing  conditions,  no  rabbling  or  a  different  method 
of  adding  the  chloridizer.  It  would  be  interesting  to 
know  whether  the  ore  yielded  bcttiT  results  by  chloridiz- 
ing cyanidation  than  those  obtiiiiicd  by  volatilization. 

Kach  ore  may  retjuire  ditfiTcrit  treatment,  and 
although  I  am  willing  to  admit  that  chloridizing  volatili- 
zation may  fail  on  some  ores  of  silver,  I  must  say  that 
of  the  many  ores  I  have  tested  I  have  not  tried  one 
which  did  not  give  higher  silver  i\l  ructions  by  properly 
applied  chloridizing  volatilizut ion  methods  than  could 
he  obluiiicd  by  nlbiT  nicthods  cm  .pi  jn^r  stiiclling. 

In  opposition  to  the  main  point  of  his  article,  I  men- 
lioti   thai    I  have  been  able  to  get  high  extractions  by 
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laboratory  tests  with  chloridizing  volatilization  on 
samples  of  the  tailings  resulting  from  the  cyanidation 
of  Tonopah  ores.  I  have  recently  done  considerable 
work  on  an  oxidized  lead-silver  ore  which  would  not 
yield  over  7  per  cent  extraction  of  the  silver  by  con- 
centration or  flotation  tests,  and  which  would  not  yield 
any  appreciable  extraction  by  amalgamation  or  cyanida- 
tion even  after  chloridizing  roasts,  but  which  gave  60 
per  cent  extraction  by  laboratory  and  over  70  per 
cent  extraction  by  large-scale  chloridizing  volatilization 
tests.  The  lead  extraction  by  concentration  was  about 
70  per  cent,  and  by  volatilization  the  extraction  waa 
complete.  The  silver  was  not  associated  with  the  lead, 
but  it  was  apparently  combined  with  the  silicate  of 
alumina  of  the  ore. 

There  are  exceptional  ores  which,  when  mixed  with 
a  chloridizing  agent  like  calcium  chloride  and  placed 
in  a  muffle,  will  cause  the  calcium  chloride  to  be  rapidly 
decomposed,  and  the  effective  chloridizing  agent  vdll 
be  volatilized  before  attracting  most  of  the  silver.  With 
such  ores  sodium  chloride  may  prove  better  than  calcium 
chloride  if  the  calcium  chloride  is  not  used  as  I  use 
it  in  my  processes. 

Contrary  to  Mr.  Carpenter's  statement  that  the  Cot- 
trell  method  is  the  method  relied  upon  to  recover  all 
of  the  silver,  lead,  and  copper  as  volatile  chlorides, 
I  may  mention  that  the  Cottrell  people  do  not  claim 
that  they  can  recover  all  of  the  silver,  lead,  and  copper 
as  volatile  chlorides;  furthermore,  I  do  not  depend 
upon  the  Cottrell  system.  In  fact,  I  do  not  use  it.  I 
generally  use  absorption  systems,  and  would  use  bag- 
houses  in  the  exceptional  instances  where  absorption 
systems  would  not  be  suitable.  My  recovery  systems 
are  highly  efficient. 

My  absorption  system  recovers  in  an  available  form 
practically  all  of  the  chlorine  added  to  the  ore  except 
that  which  is  combined  with  the  volatilized  metal 
chlorides,  like  lead  chloride,  which  latter  is  recovered 
later  in  my  processes  in  an  available  form.  Experience 
with  my  processes  has  shown  that  most  of  the  chlorine 
of  the  excess  calcium  chloride  used  is  volatilized  as 
hydrochloric  acid  and  chlorine  and  that  little  is  vol- 
atilized as  calcium  chloride;  therefore,  the  amount  of 
the  excess  chloridizer  recoverable  by  the  Cottrell  system 
would  be  small  indeed,  unless  use  is  made  of  absorbents. 
It  will  be  advisable  for  me  to  mention  here  that  I  have 
covered  the  use  of  absorbents  in  patent  applications 
and  that  I  disclosed  to  Mr.  Church,  a  Western  Metal- 
lurgical Company's  representative,  upon  his  visit  to 
my  office  some  months  prior  to  my  publication  on 
"Chloridizing  Processes"  the  nature,  description,  ap- 
plication, and  advantages  of  absorbents  either  with  or 
without  the  Cottrell  system,  and  that  these  points  were 
news  to  Mr.  Church. 

Mr.  Carpenter  states  that  "the  scope  of  the  process 
depends  principally  upon  the  oil  consumption  per  ton 
of  ore,  not  only  to  chloridize  the  ore  but  also  to  main- 
tain the  necessary  temperature  at  which  the  large 
stream  of  heated  air  gradually  picks  up  and  carries  off 
the  chlorides  from  the  roasting  furnace  to  the  collec- 
tors." In  another  part  of  his  article  he  states  that 
the  fuel  required  to  heat  "a  ton  of  ore  to  1,000  deg.  C. 
and  keep  it  there  a  sufficient  time  to  volatilize  the 
metals  is  variously  estimated  at  from  15  to  25  gal." 
He  states  that  for  chlorination  purposes  only,  the  ore 
heated  to  900  deg.  C.  for  a  short  time,  as  thirty  to 
forty-five  minutes,  would  require  less  fuel  than  this. 

My  experience  has  been  that  the  extractions  by  my 


chloridizing  volatilization  processes  can  be  obtained  in 
less  than  one-half  of  the  time  stated  by  Mr.  Carpenter 
to  be  required  for  chlorination  only.  In  trial  with  my 
processes  a  greater  percentage  of  silver  volatilization 
was  accomplished  in  nine  minutes  in  a  large  furnace 
than  was  obtained  in  laboratory  tests  in  from  ten  to 
sixty  minutes,  and  the  indicated  fuel  consumption  was 
considerably  less  than  the  lowest  figure  given  by  Mr. 
Carpenter.  The  amount  of  air  required  for  volatiliza- 
tion is  not  nearly  so  great  as  the  amount  required 
for  roasting.  My  experience  has  been  that  the  fuel  and 
chlorine  consumption  in  chloridizing  volatilization  will 
be  considerable  less  than  in  chlorination  roasting  and 
less  than  Mr.  Carpenter  states. 

Chlorination  roasting  followed  by  cyanidation  may 
sometimes  prove  advantageous  under  peculiar  and  un- 
usual conditions,  but  I  doubt  whether  it  will  prove  more 
advantageous  in  the  majority  of  cases  of  oxidized  silver 
ores  than  will  chloridizing  volatilization. 

San  Francisco.  Harai  R.  Layng. 

Chloridizing  Practice  in  Sweden 

I  have  only  recently  read  Mr.  Van  Arsdale's  com- 
ments on  my  article  published  in  Engineering  and  Min- 
ing Journal  of  April  2,  to  which  Mr.  DeFries  has  kindly 
replied.  Regarding  Mr.  De  Fries'  reply  I  beg  to  give 
some  additional  information :  The  cement  copper  secured 
in  the  mechanical  precipitator  described  in  my  article 
(Engineering  and  Mining  Journal,  March  5,  1921)  con- 
tains on  a  dry  basis,  about:  Cu,  85  to  90  per  cent;  Fe,  2 
to  3  per  cent;  and  CI,  less  than  0.2  per  cent.  The  per- 
centage of  iron  in  the  cement  copper  is  to  a  large  extent 
governed  by  the  quality  of  scrap  iron  which  is  being 
used,  and  also  by  the  care  with  which  the  cement  copper 
is  separated  from  the  remaining  iron  scrap  and  then 
washed.  Most  of  the  iron  present  is  either  in  the 
metallic  state,  or  as  rust,  or  as  basic  iron  compounds. 
The  weaker  the  copper  solutions  are  the  more  likely  are 
basic  iron  salts  to  be  thrown  dovra  with  the  copper. 
If  a  high-grade  cement  copper  is  to  be  secured,  it  is 
therefore  important  that  the  copper  liquors  are  kept 
as  strong  as  possible.  The  chlorine  content  is  also  gov- 
erned by  the  washing  process,  and  as  the  cement  copper 
is  washed  in  filter  presses,  the  water-soluble  chlorine 
can  be  removed  to  a  minimum. 

When  copper  is  precipitated  in  tanks,  there  is  a 
strong  tendency  toward  the  formation  of  cuprous  chlo- 
ride, insoluble  in  water.  This  subchloride  has  little 
chance  to  form  in  this  mechanical  precipitation  process. 

The  high  content  of  sodium  sulphate  given  by  Mr. 
De  Fries  clearly  indicates  that  this  cement  copi>er  had 
been  poorly  washed.  In  case  of  copper  solutions  con- 
taining appreciable  amounts  of  precious  metals,  the 
Claudet  silver  process  can  be  applied  before  the  cemen- 
tation, or  the  cement  copper  must  otherwise  be  smelted 
into  anodes,  these  to  be  refined  electrolytically.  When 
the  cement  copper  does  not  contain  precious  metals,  the 
smelting  and  refining  operation,  as  carried  out  in  Hel- 
singborg,  produces  a  copper  equal  in  quality  to  the  best 
"Best  Selected  Copper."  This  copper  has  a  purity  of 
99.87  per  cent.  The  cost  of  this  refining  process  is  said 
to  be  low. 

I  may  finally  mention  that  a  method  to  refine  the 
cement  copper  by  electrolysis  without  a  previous  smelt- 
ing has  been  developed  and  carried  out  on  a  commercial 
scale  in  Helsingborg.  I  am,  however,  not  familiar  with 
the  details  of  this  process.  Nils  Ostman. 

Upsala,  Sweden. 
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CHI:KX    DHILL,   .SHOWIXG    HOLE    IN    PROCESS    OF    BAILING.       ALSO     AKKA-\ '  ;  lii.MENT 
OF    SLUDGE   LAUNDER    AND   SAMPLE   SPLITTER 
Tubs  at  right  contain  samples  being:  dried  over  coal  Are. 

Churn  Drilling  of  Disseminated  Copper  Deposits— I 

Ability  To  Do  Necessary  Work  and  Reliability  of  Operation  Should 

Govern  Selection  of  Equipment     Problems  and  Methods  of  Drilling 

Accuracy  and  Reliability  in  Sampling  Insure  "Cost  Per  Sample" 

Perspective   and    Secure    Dependable  Results  in  Drilling  Operations 

By  E.  R.  Rice 

Writtin  for  Eniiinirring  and  Mininii  Jouriwl 


DI'lil.N'fi  the  past  decade,  the  copper  supply  of 
the  world  ha.s  been  profoundly  influenced  by  the 
advent  of  the  HO-called  "porphyry"  copper  mines. 
In  the  blocking  out  of  the  enormous  tonnages  of  ore 
neccHsary  to  the  economic  exploitation  of  these  mines, 
churn  drilling  haa  played  an   important  part. 

The  accompanyinK  table,  compiled  from  the  1920  edi- 
tion of  The  Miiif.H  llati/lhoolc,  shows  the  relationship  of 
the  production  of  the  leading  "porphyries"  of  the 
United  States  to  that  of  the  entire  world.  Although 
there  are  other  large  mines  of  this  typi',  notably  in 
South  America,  the  main  ones  of  the  United  States  arc 
cho.ten,  as  it  wa«  the  enterprise  and  ability  of  the 
men  connected  with  thcHe  pioneers  that  has  brought  the 
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art  of  mining  and  milling  low-grade  copper  ore  to  its 
present  state  of  efficiency. 

The  world's  production  for  1!I18  was  3,0G(;,r)78,758 
lb.  The  eight  mines  listed  in  the  table  produced  21.1 
per  cent  of  this,  or  over  one-fifth  of  the  pi-oduction 
of  the  entire  world.  The  year  1918  is  used  for  this 
comparison  because  during  that  year  all  of  the  copper 
mines  were  running  to  capacilv. 

The  follDwiiig  are  the  principal  economic  considera- 
tions in  the  development  of  this  type  of  ore  dei)osit: 
The  determination  of  the  existence  in  the  formation 
undergoing  exploration  of  copper  minerals  of  a  grade 
high  enough  to  warrant  mining  if  found  in  large  enough 
(luantities;  the  development  nf  sullicient  loiiiuige  to 
warrant  mining  and  milling,  and  the  development  of 
this  liiiinage  as  rapidly  as  pn-,  ili||.  in  order  to  bring 
the  property  to  an  early  prodiM  i  ion  stage.  Intelligently 
pliin  mining  methods,  and  del.iiiijiie  the  best  type  of 
milling   jilant    to   be   used. 

rriiclically  all  of  the  disMeniin.ited  deposits  of  copper 
ore  lie  in  t)r  near  intrUHions  of  granite-porphyry, 
mon/.onile-porphyry,  or  (|UHrt/  iiion/.onite-pniphyry  and 
are  overlain  by  a  capping  that  varies  in  thiikness  from 
a  few  feet  to  as  much  as  1,500  fl. 
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At  the  beginning  of  prospecting  operations  on  a  sup- 
posed copper  deposit  the  grade,  tonnage,  and  location 
of  the  orebody  are  unknown.  These  factors  should  be 
determined  with  a  minimum  expenditure  of  time  and 
money.  Drilling,  either  churn  or  diamond,  offers  the 
best  solution  of  this  problem.  This  is  true  especially 
in  the  earlier  stages  of  the  enterprise,  for  the  outfit 
is  portable  and  may  be  easily  moved  from  one  loca- 
tion to  another,  thus  allowing  the  different  formations 
to  be  prospected  in  the  order  of  their  relative  geological 
merit.  Furthermore,  the  drilling  equipment  can  be 
assembled  and  definite  information  obtained  more 
rapidly  than  by  regular  sinking  and  drifting,  the  scale 
of  operations  can  be  expanded  at  will,  and,  in  majority 
of  operations,  the  cost  of  obtaining  data  is  less  than 
by  regular  sinking  and  drifting. 

Formation  Determines  Drilling  Equipment 
AND  Practice 

The  choice  of  proper  equipment  depends  primarily 
on  the  formation  to  be  drilled.  In  most  instances  the 
churn  drill  will  be  preferable  to  the  diamond  drill, 
though  in  some  operations  the  latter  will  be  more 
advantageous.  At  the  beginning  of  operations  in  which 
all  factors  are  unknown,  the  choice  lies  unquestionably 
with  the  churn  drill.  The  principal  reason  for  this  is 
that  the  churn  drill  is  suitable  for  either  hard  or  soft 
ground,  irrespective  of  whether  it  is  massive  or  shat- 
tered, whereas  the  diamond  drill  is  at  a  decided 
disadvantage,  both  from  an  operating  and  sampling 
standpoint,  when  operating  in  a  formation  that  will  not 
core  readily.  I  do  not  wish  to  give  the  impression  that 
the  churn  drill  is  always  to  be  preferred,  for  there  are 
cases  where  the  diamond  drill  can  be  used  to  advan- 
tage. The  point  I  wish  to  make  is  that  in  starting 
operations  in  unprospected  territory  it  is  better  to 
begin  with  a  churn  drill,  for  one  is  sure  of  obtaining 
the  desired  information,  whereas  with  a  diamond  drill 
one  may  not  be  able  properly  to  drill  the  formation 
under  consideration.  The  more  I  have  to  do  with 
mining  enterprises,  the  more  I  am  convinced  that  in 
the  selection  of  equipment  the  primal  requisites  are 
ability  to  do  the  work  necessary  and  reliability  of  oper- 
ation.     Other  factors   are   of   secondary   importance. 

After  a  few  holes  have  been  drilled  and  the  salient 
factors  determined,  if  operations  are  expanded  the  final 
choice  between  churn  and  diamond  drill  may  be  made. 

Most  of  the  disseminated  orebodies  occur  in  altered 
brecciated  material,  ti'aversed  by  numerous  joints,  slips, 
and  faults,  so  that  in  most  investigations  the  churn 
drill   will   be  found  preferable   for   all   work. 

The  following  equipment  is  recommended  for  initial 
prospecting  work  in  new  territory.  Of  course,  if  oper- 
ations are  being  conducted  in  a  district  where  salient 
factors  have  already  been  determined,  the  equipment 
can  be  better  chosen  to  suit  local  conditions.  The 
accompanying  equipment  list  is  based  on  the  possibility 
of  having  to  drill  to  1,000  ft.  in  depth,  in  a  strange 
formation : 

KIC 

One  No.  24  Star  traction  type  driU  complete  with  temperscrew, 
belt,  mast-euys.  turn-buckles,  guy-stakes,  and  other  necessary 
parts.  Drill  to  be  equipped  with  No.  25  boiler,  boiler  to  be 
IfiBsed  and  lagging  held  in  place  with  Russia  iron. 

Tliree  Xo.   2  Barrett  automatic  lowering  jacks. 

I'our  handles   for  above    (forged  handles). 

Two  2-in.  X   14-in.  screw  Jacks. 

Ont-  10-ft.  derrick  crane  with  traveler. 

One  1-ton  Tale  geared  chain  block. 

One  Xo.  2  Barrett  swivel  wrench. 

One  scoop  shovel. 

One  J-pint  oil  can. 

One  1-pint  oil  can.  UiriB  snout. 


.\iiscf:i.i.a.vk()i  s  drilling  tool.-^  i-uh  e'.-i.v..  si-ix.. 

10-IX.   AXD  12-IX.  HOLKS 

One  No.   2  Barrett  wrench  circle  and  jack. 

One  set  manila  rope  clamps. 

One  set  Mechling  wire-line  rope  clamps  for  5-in.  wire  line. 

One  set  ordinary  wire-line  rope  clamps  for  i-in.  win-  line. 

One  right-hand  tool  wrench  for  33-in.  square. 

One  left-hand  tool  wrench  for  33-in.  square. 

One  bailer.  9-in.  outside  diameter  by  10  ft.  long,  dart  valve. 

One  bailer.  7-in.  outside  diameter  by  12  ft.  long,  dart  valve. 

One  bailer.  3-in.  outside  diameter  by  14  ft.  long,  dart  valve. 

Three  drilling  stems    4J   in.   diameter   by   2U  ft.   long,   51-in.   diam- 
eter box. 

Two  drilling  jars.  6-in.  stroke,  oj-in.  diameter. 

Two  125-in.  full  mother  hubbard  bits,  5  ft.  long. 

Two  lO-in.  full  mother  hubbard  bits.  5  ft.  long. 

Two  8J-in.  full  mother  hubbard  bits.  5  ft.  long. 

Two   6J-in.   bits,   5   ft.   long. 

Two    wood-pecker    manila    rope   sockets,    2J-in.    bore.    5i-in.    diam- 
eter box.  neck  3}-in.  diameter  x  8-in.  long. 

Two  wii-e-line  rope  sockets  bored  for  |-in.  wire  line,   5i-in.   diam- 
eter box.  neck  3J-in.  diameter  x  S-in.  long. 
All  stems,  jars  and  sockets   to  have  full  squares  of  33   in.      All 

stems,  jars,  sockets,  and  bits  to  have  2i-in.x3J-in.  7-thread  joints. 

flat  threads. 

.MISCELLAXEOrS  DRILLIXG  TOOLS   FOR  4J-IX.  HOLE 

Two  20-ft.  stems.  3S-in.  diameter.  33-in.  diameter  box. 
Two  drilling  jars.  8-in.  stroke.  33-in.  diameter. 

Two  wire-line  rope  sockets  bored  for   i-in.   wire  line.   33-in.  diam- 
eter, neck   2  5-in.  diameter  bv  6  in.  long. 
Two  4J-in.  bits.  5  ft.  long. 

One  dart-valve  bailer.  3J-in.  outside  diameter  by  16  ft.  long. 
One  right-hand  tool  wi-ench  for  3-in.  square. 
One  left-hand  tool  wrench  for  3-in.  square. 

.\11  stems,  jars  and  sockets  for  4J-in.  hole  to  have  3-in.  full 
squares.  All  stems,  jars,  sockets  and  bits  to  have  IJ-in.  x  2J-in. 
S-thread  joints,  flat  threads. 


FISHIXG    TOOLS    FOR    6J-IN''..    8J-IX. 
125-IX.  HOLES 


lO-IX.    .\XD 


One  wall  hook  tor  10-in.  hole.  10  ft.  long. 
One  wall  hook  for  8 3-in.  hole.  10  ft.  long. 
One   slip    socket    for    85-in.    hole,    with    bowl    for    10-in,    hole,    slip 

socket  bored  to  go  over  53-in.  joints. 
Two  medium  and  two  heavy  slips  for  slip  socket. 
One  combination  socket  to  run   in   63-in.  hole  and  bored  to  catch 

rope  socket,  neck  3J-in.  in  diameter. 
Two   sets  plain   slips  for  combination  socket. 
One  set   pin  slips  for  combination  socket   to  catch    2i-in.    x   3^-in. 

"-thread  pin. 
One  horn  socket  for  6i-in.  hole. 
One  horn  socket  for  8  J -in.  hole. 
One  horn  socket  tor  10-in.  hole. 
One  heavy  center  rope  spear  with  collar  small  enough  to   run  in 

63-in.  hole. 
One  three-prong  rope  grab  for  10-in.  hole. 
One  three-prong  rope  grab  for  6J-in.  hole. 
One  16-ft.  jar  bumper. 
One  latch  jack  to  run  in  6  J -in.  hole. 
One   10-ft.   side  spud   to   run   in   64-in.   hole. 
One  30-ft.  spear  to  run  in  6J-in.  hole. 

.A.U  fishing  tools  above  to  have  full  squares  of  33-in.  and   2J-in. 
X  3}-in.  7-thread  joints. 
One  horse-shoe  trip  rope  knife  complete  with  sinker  and  jars  for 

cutting. 
Two    J -in.    manila   line. 
One   Spang  jar-down  wire  rope  knife  complete   with   sinker,   jars. 

and  swivel  to  run  in  4J-in.  hole  and  cut  3-in.  wire  line. 

FISHING  TOOLS  FOR  4J-IN.   HOLE 

One    slip    socket    to    run    in    4J-in.    hole   and    catch    neck    of    rope 

socket   2 1 -in.  diameter. 
Two  sets   slips   for   slip   socket. 
One  combination   socket   to  run   in    4 i-in.  hole  and   catch    neck   of 

rope  socket  2i-in.  in  diameter. 
Two  sets   plain   slips   for  combination  socket. 
One  set  pin  slips   for  combination  socket  to  catch   18-in,   x    2J-in, 

8-thread  pin. 
One  horn  socket  for  4J-in.   hole. 
One  center  rope  spear  for  4A-in,  hole. 
One  latch  jack  for  4J-in,  hole. 
One  10-ft,  side  spud  for  4 i-in.  hole. 

.\1I   fishing  tools  for   4i-in.   hole  to  have   3-in.    full  squares   and 
IS-in.  X   2J-in.   8-thread  joints. 

CASING  AXD  CASIXG  TOOLS 

4  00   ft.    40  lb..  10-thread.   10-in.   California  special  casing. 

700  ft.  28  lb..  10-thread,  8J-in.  California  special  casing. 

l.OOO  ft.   20  lb.,  10-thi-ead.  6J-in.   California  special  casing. 

1.200  ft.    12   lb.,   10-thread.   4J-in.   California  special' casing. 

Two  each  4  ft,  6  ft.,  8  ft.,  10  ft.  and  12  ft.  nipples  for  each  string 

of  casing. 
Four  extra   couplings  for  each  string  of  casing. 
Two  casin,^  shoes  for  each  string  of  casing. 
One   steel   casing   nipple   with   male   and   female  threads   for   each 

string  of  casing. 
One   forged-steel  drop  drive  head  for  each  string  of  casing. 
One  set  drive  clamps  and  wrench  to  fit  tools  with  33-in.  square. 
One  set  drive  clamps  and  wrench  to  fit  tools  with  3  in.  square. 
Two   50-ton  hydraulic  jacks  with   18   in.  run-out.  . 

One    spider    with    liner    and    slips    to    take    from    12i-in.    to    4J-m. 

casing. 
One   set    Fairs   patent   elevators    for    10-in..    8J-in..    61-m.    and    4J- 

in.  casing. 
One  2J-in.  tubing  hook. 

One  4J-in.  casing  hook.  „  .  ■   ,      . 

One    20-in.    single,    one    20-in.    double    and    one    20-m.    triple    uon 

casing  blociis. 
Two  large  chain  tongs,  with   extra  jaws  and   chain. 
Two  medium  chain   tongs,  with   extra  jaws  and   chain. 
One   10-in,,   one   8J-in..   one    6J-in.   and    one   4J-in.    Hender.'^on    trip 

casing  speai-s. 


1060 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  26 


BLACKSMITH  TOOLS 
Oni-    200-lb.    anvil,    one    2-lb.    ball-pein   hammer,    one    14-lb.    cross- 

pein  sledge,  one  14-lb.  straight-pein  sledge,  one  set  bit  gaj^s 

from  12i  in.  to  4i  in.  inclusive. 
Six  2-in.  hot  cutters,  four  li-in.   track  chisels,  one  bar   J-in.  hex- 
agon tool  steel. 
One   1-in.   crowbar    6   ft.   long,   one   IJ-in.    crowbar   6    ft.   long,   one 

20-in.    straight    tongs,    one    24-in.    straight    tongs,    i-in..    |-in. 

and   3-in.   bolt   tongs,   one    20-in.    rivet   tongs. 
Two  bars  each  5-in.,  g-in..  J-in.,  |-in.  and  i-in.  round  iron. 
Miscellaneous   assortment  bolts   and   nuts. 

Miscellaneous   assortment   of  nails,   preferably   keg   of   8d,   lOd, 
and   40d. 
One   set  taps   and   dies   from   J   in.   to  1   in.,   pipe  stock   and   dies 

from  J   in.   to  2  in. 
One    combination    6-in.    vise,    pipe    cutters,    one    ratchet    drill    and 

bits   from   }   in.  to  I    in.  x    i"!    in.,  six  14-in.  mill  files,   six   8- 

in.  mill  flies. 
Twelve  8-ih.   triangular  files,  one  hack  saw  and  two  dozen   12-in. 

hack-saw  blades. 

CARPENTER  TOOLS 

One  hand  saw,  one  steel  square,  one  level,  one  claw  hammer, 
three  wood  chisels  "i-in.,  1-in.  and  IJ-in.,  three  assorted  screw- 
drivers, one  brace  and  set  bits  from  J  in.  to  1  in.,  one  expan- 
sive bit  to  bore  up  to  2J  in.,  one  draw  knife,  one  adze. 

One  poll  ax,  one  hand  ax. 

DRILLING  CABLE  AND  SUPPLIES 

.500  ft.  2J-in.  Tubbs  hawser-laid  manila  drilling  cable. 

1,500  fL  Leschens  California  special  J-in.  steel  drilling  cable. 

1.500  ft.    ^-in.  sand  line. 

Twelve  i-in.   Crosby  wire  rope  clips. 

Twelve    A -in.   Crosby   wire  rope  clips. 

MISCELLANEOUS  SUPPLIES 

Three  gasoline  torches  or  three  carbide  lamps.  Six  lanterns,  tw'o 
dozen  lantern  globes,  twelve  36-in.  sledge-hammer  handles, 
twelve  machinist-hammer  handles,  one  8-in.  monkey  wrench, 
one  12-in.  monkey  wrench,  one  14-in.  monkey  wrench,  one 
8-in.  Stillson  wrench,  one  12-in.  Stillson  wrench,  two  14-in. 
Stillson  wrenches,  one  set  assorted  S  wrenches,  two  flue 
scrapers,  one  beading  tool,  one  flue  roller,  miscellaneous  pipe, 
fittings  and  valves  depending  on  water  supply. 

30-ft.  J-in.  hose,  one  dozen  gage  glasses,  three  dozen  gage  glass 
gaskets,  gasket  rubber,  assorted,  packing  for  engine,  one  50- 
ft.  metallic  tape,  25  lb.  good-grade  babbitt  for  bearings,  50 
lb.  poor  grade  babbitt  for  rope  sockets,  shovels,  picks,  pick 
handles,  10  ft.  each  of  i-in.,  j-in.  and  6-in.  chain.  10  ft.  of 
2  in.  X  10-in.  oak  board. 

Four   400-gal.   capacity  water  tanks  for  rig. 

One  5,000-gaL  main  storage  water  tank. 

One  sample  splitter,  one  sample  drier,  two  dozen  ore  sacks, 
100  6-in.  X  12-in.  sample  sacks. 

EXTRA  PARTS 
Two  wrist  pins  for  crank,  one  wrist  pin  for  deep-groove  pulley, 
one  wrist  pin  for  slide  arm,  one  temper  screw  complete,  one 
set  balls  and  races  for  temper  screw,  one  injector,  one  lubri- 
cator, one  sand  reel  eccentric,  one  sand  pulley,  one  set  belt 
clamps  and  bolts,  one  walking  beam,  one  walking-beam 
saddle,  one  pinion  and  yoke  for  friction  shaft,  one  pittman, 
one  set  grate  bars. 

System  of  Co-ordinates  Advisable 

The  fir.st  hole  .should  be  drilled  in  the  most  promising 
area,  geologically,  and  at  one  of  the  co-ordinate  inter- 
sections of  the  co-ordinate  system  decided  upon.  The 
standard  accepted  practice  in  development  has  been  to 
divide  the  area  to  be  drilled  into  a  series  of  squares 
measuring  200  ft.  on  a  side  and  drill  holes  at  the  corners 
of  these  squares.  For  this  purpose  the  property  is 
divided  into  squares  by  a  co-ordinate  system,  the  dis- 
tance between  parallel  ordinates  and  absciasi  being  200 
ft.  The  200-ft.  interval  may  be  accepted  as  standard 
practice,  as  the  data  derived  from  the  use  of  this 
interval  have  been  proved  reliable  in  the  mining  of 
millions  of  tons  of  ort;  by  different  companies. 

In  laying  out  the  co-ordinate  system,  the  origin  of 
co-ordinates  shoultl  be  taken  to  the  southwest  of  the 
property,  so  that  all  points  on  the  properly  will  be  in 
the  northeast  rjuadrant.  In  the  designation  of  hole 
Ifjcations,  the  best  method  is  by  indicating  the  number 
of  feet  the  hole  is  north  and  east  of  the  origin  of  co- 
ordinates. For  instance,  the  locatit)n  of  a  hole  that  is 
at  the  intersection  of  the  ordinate  l,(>00  Nf)rth  and 
abscissa  1,800  Fast  would  be  (le.Mignated  as  N  l.GOO, 
F    1,800. 

The  system  should  be  laid  out  accur.'itc-ly  with 
transit  and  tape  anri  the  meridian  dftr-rmincd  to  within 
thirty  se<:onds  of  arc  and  co-ordinatf-.K  laid  out  due  north 
and  south  and  east  and  west;  for  if  this  is  not  done, 
drilling  maps  will  not  check  with  regular  property  maps. 
If  the  above  scheme   Is   followcfl,  all   survcvs  ran   have 


a  common  origin  of  co-ordinates  and  a  great  deal  of 
time  and  trouble  will  be  saved.  The  system  need  not 
be  laid  out  in  its  entirety,  for  the  position  of  the  first 
hole  may  be  assumed  and  the  co-ordinate  system  ex- 
panded from  it. 

Conditions  Governing  Shift  Basis 

One  of  the  important  points  to  be  decided  at  the 
beginning  of  operations  is  the  number  of  shifts  to  be 
employed,  whether  one,  two,  or  three.  Where  the  prop- 
erty is  under  option  and  time  is  an  important  factor 
due  to  impending  payments  on  the  property,  three  shifts 
will  be  the  logical  number.  Later  it  may  be  found  to 
be  advantageous  to  operate  only  two.  A  great  deal  de- 
pends on  the  character  of  the  ground  and  the  personnel 
of  the  crews.  By  operating  three  shifts,  the  plant  is 
worked  to  capacity  and  overhead  expense  is  reduced, 
but  it  will  be  found  that  a  great  deal  of  trouble  will  be 
experienced  on  the  "grave-yard"  shift.  The  only  satis- 
factory method  of  operating  on  a  three-shift  basis  is 
where  there  are  enough  drills  in  operation  to  erhploy 
a  night  foreman,  so  that  close  supervision  of  the  work 
may  be  assured. 

In  some  articles  on  churn  drilling  I  have  noticed  that 
a  greater  footage  is  sometimes  indicated  on  the  night 
shift  as  compared  with  the  day  shift.  For  the  benefit 
of  those  not  familiar  with  this  class  of  work  I  will  say 
this  is  probably  due  to  the  fact  that  all  repairing  and 
such  work  is  done  by  the  day  shift. 

At  the  beginning  of  operations  where  only  one  drill 
is  employed  the  crews  will  comprise  one  driller  and  one 
helper  to  each  shift,  one  of  the  drillmen  acting  as  fore- 
man. There  will  also  be  a  teamster,  who  hauls  fuel, 
casing,  tools  and  other  supplies.  Besides  those  men- 
tioned there  should  be  a  technically  trained  man  who 
combines  the  duties  of  sampler,  assayer,  and  engineer. 

Selection  of  Suitable  Foreman  Important 

Great  care  should  be  taken  in  the  selection  of  the 
foreman,  for  upon  him  devolves  the  successful  prosecu- 
tion of  the  work.  It  will  be  found  in  churn  drilling,  more 
than  in  most  lines  of  work,  that  the  men  need  careful 
and  intelligent  handling.  Petty  jealousies  between  indi- 
vidual drillers  often  lead  to  a  great  deal  of  grief,  and 
the  company  is  the  loser  therohy.  Many  drillers  think 
they  know  more  about  <lrilling  than  any  other  man  on 
the  job,  the  foreman  not  excepted.  This  is  easy  to 
understand,  for  some  of  the  drillers  may  have  been 
foremen  on  other  jobs  and  it  ni;iy  happen  that  the  fore- 
man on  the  present  job  may  have  worked  alongside  of, 
or  for,  .some  of  the  drillers  now  under  him.  There  is 
a  general  tendency  among  (iiilleis  to  leave  everything 
to  the  foreman,  and  this  is  e.\eni|ililied  by  the  following 
expression,  which  is  as  standard  as  a  10-in.  bit:  "I'm 
not  paid  to  think.  I'm  paid  to  dig  the  hole."  The 
foreman  has  no  easy  job,  and  it  l;ikes  an  exceptionally 
good  man  to  get  the  best  out  of  llic  men. 

The  principal  (|iialifications  ol  a  good  foreni.'in  are 
personal  ability,  taclfu'ness,  fairness,  firmness,  and  a 
pleasant  personality.  A  good  way  to  start  to  build  up 
the  morale  of  the  organization,  if  llieic  are  several  drill.s 
operating,  is  to  lind  out  which  (liiiiers  like  each  other 
and  then  put  personal  friends  on  llie  same  drill.  This 
method  goes  a  long  way  toward  preventing  friction,  for 
if  there  is  one  man  in  a  crew  that  the  other  drillers  do 
not  like,  constant  friction  is  inevit.ilih'  nnd  the  company 
will  HufTer.  The  driller  should  have  the  right  to  "turn 
in"  his  helper  to  the  foreman   if  lie  is  not   s.-it  isfactory. 
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The  driller  should  not  be  forced  to  work  with  a  man 
who  is  not  satisfactory  to  him,  for  it  is  the  driller  who 
either  makes  or  loses  money  for  the  company. 

The  management  should  never  go  over  the  foreman's 
head  in  issuing  orders  to  the  men  excepting  in  emer- 
gencies, for  to  do  so  is  sure  to  undermine  morale,  for 
the  men  lose  respect  for  the  foreman  and  the  foreman 
gets  sore  and  will  either  quit  or  lay  down  on  the  job. 

As  the  work  expands,  auxiliary  forces  will  have  to  be 
increased.  It  will  be  found  that  a  man  and  a  team  will 
be  required  for  every  three  to  five  drills  in  order  to 
handle  casing  and  tools.     This  is  in  addition  to  those 


TKA'    rm.N    HHiiA^   L,OADKU   KOK   SHIPMENT.      BEAM    AND 
MAST  ARE  REMOVED 

necessary  for  handling  fuel.  An  extra  horse  should  be 
on  hand,  so  that  three  horses  may  be  used  to  a  team 
in  dragging  heavy  tools  and  casing,  and  also  to  provide 
a  spare  in  case  of  sickness. 

Fuel  and  Water  Considerations 

In  handling  fuel  a  satisfactory  method  is  to  haul  coal 
from  the  cars  and  store  it  in  a  stockpile  at  some  cen- 
trally located  point  for  distribution  to  the  drills.  This 
can  be  done  either  by  team  and  wagon  or  by  burros. 
Five  burros  can  supply  three  drills  within  a  radius  of 
one-quarter  of  a  mile.  The  coal  is  packed  in  boxes 
swung  from  the  pack  saddle,  each  box  holding  approxi- 
mately 100  lb.  Fuel  oil  also  may  be  satisfactorily  used 
for  both  firing  the  boiler  and  heating  bits,  the  choice  of 
fuel  being  dependent  on  relative  cost  and  facilities  for 
handling.  A  sled  with  iron-shod  runners  is  used  for 
handling  casing,  tools  and  other  essential  materials. 

Water  for  the  drilling  of  the  initial  hole  will  have  to 
be  obtained  in  the  best  and  most  convenient  manner 
possible.  Water  usually  is  encountered  in  the  course  of 
drilling  operations,  and  after  the  first  hole  has  been 
drilled  a  string  of  perforated  casing  may  be  left  in  the 
hole  and  the  hole  used  as  a  water  well.  A  4-hp.  Fair- 
banks-Morse gasoline  engine  with  pumping  jack  and 
walking  beam  makes  an  ideal  pumping  outfit  for  this 
class  of  work.  The  walking  beam  operates  a  single- 
action  force  pum.p  by  means  of  sucker  rods. 

Water  from  the  well  should  be  pumped  into  a  main 
storage  tank  set  at  such  an  elevation  that  water  will 
flow  to  the  drills  by  gravity.  For  one  drill  this  tank 
should  be  of  5,000-gal.  capacity,  and  two  of  the  same 
size  will  .serve  for  three  drills.  Water  is  distributed  to 
the  drills  by  means  of  ^-in.  or  1-in.  pipe  lines,  depending 
on  the  distance  it  is  to  be  carried.  Pipe  lines  should 
have  drain  cocks  at  low  points,  so  that  the  lines  may  be 
drained  during  freezing  weather.  Four  400-gal.  tanks 
should  be  situated  at  the  drill,  and  these  should  be  kept 
full  of  water  at  all  times,  so  as  to  provide  for  the  con- 


tingency of  the  main  water  supply  being  temporarily 
shut  off.  A  drill  wi'l  require  2,000  gal.  to  2,500  gal.  of 
water  per  twenty-four  hours  and  about  3,000  lb.  of  coal. 
This  is  during  the  period  that  the  drill  is  running,  but 
consumption  will  average  less  than  this  on  account  of 
delays. 

Drilling  Problems  To  Be  Met 

It  is  well  to  emphasize  at  this  point,  in  the  order  of 
their  relative  importance,  the  problems  confronting  the 
management  at  the  inception  of  operations.  These  are 
as  follows :  To  get  the  holes  down  to,  and  through,  the 
zone  of  mineralization;  to  sample  accurately  the  ore- 
bearing  horizon,  and  to  accomplish  the  above  with  the 
minimum  expenditure  of  time  and  money. 

In  churn  drilling,  one  of  the  factors  that  has  con- 
siderable bearing  on  cost,  time,  and  methods  employed 
is  the  depth  to  which  it  will  be  necessary  to  drill  the 
holes.  On  a  new  property  this  is  unknown,  and  the  first 
hole  should  be  drilled  with  the  expectation  of  having  to 
go  at  least  1,000  ft.  In  ordinary  ground,  it  will  be  safe 
to  start  with  a  12i-in.  hole,  using  10-in.  as  the  first 
string  of  casing. 

Then  Fiqht  the  Big  Hole  Down.  The  importance  of 
carrying  the  big  hole  (12i-in.,  10-in.,  and  8i-in.)  as  far 
as  possible  is  not  generally  recognized  by  an  inexperi- 
enced management,  but  it  is  by  the  experienced  driller. 

The  reasons  for  carrying  the  big  hole  as  far  as  pos- 
sible are  as  follows: 

To  insure  the  hole  reaching  the  desired  depth;  it  is 
easier  to  fish  out  tools  in  the  large  hole  than  in  the 
smaller  because  it  is  possible  to  use  a  greater  assort- 
ment of  fishing  tools  and  there  is  more  room  in  which 
to  work;  and  ore  should  be  reached  with  a  hole  of  suf- 
ficient diameter  to  give  a  fairly  large  sample  per  foot 
of  hole.  Also,  there  should  be  a  leeway  of  one  or  two 
strings  of  casing  when  ore  is  reached,  so  that  if  caves 
are  encountered  in  the  orebody  the  hole  can  be  cased  and 
the  cave  shut  off  to  insure  accuracy  of  samples.  If  pos- 
sible, the  8|-in.  hole  should  reach  the  orebody  and  the 
6i-in.  casing  set  on  top  of  the  ore  to  prevent  capping 
caving  into  the  hole  and  contaminating  the  samples. 
This  leaves  the  4A-in.  casing  for  shutting  off  caves  in 
the  orebody  itself. 

In  shallow  deposits  occurring  in  good  drilling  ground, 
the  first  holes  are  likely  to  be  started  and  carried  too 
large,  but  this  is  far  better  than  the  other  way  round. 
After  three  holes,  not  in  the  same  straight  line,  have 
been  drilled,  the  pitch  of  the  deposit  can  be  determined 
and  the  succeeding  holes  started  and  drilled  accordingly. 

Methods  of  Drilling  to  Depth 

If  it  is  found  that  the  hole  as  drilled  will  not  reach 
the  desired  depth,  several  courses  may  be  pursued,  as 
follows : 

1.  Get  a  string  of  3-in.  tools  and  a  string  of  3-in. 
casing  and  continue  the  hole  this  size.  By  this  method 
the  hole  can  be  driven  from  100  to  150  ft.  deeper  in 
ordinary  ground. 

2.  Pull  the  4J-in.,  6|-in.  and  8}-in.  casing  and  ream 
the  hole,  trying  to  get  each  string  of  casing  consider- 
ably deeper  than  before.  I  do  not  favor  this  procedure, 
as  it  will  be  useless  if  each  string  has  been  "fought 
down"  in  the  first  place. 

3.  Pull  the  4V-in.  and  (5}-in.  casing  and  free  the  8[  in. 
casing  by  pulling  it  up  the  hole  far  enough  to  allow  all 
of  the  caved  material  behind  it  to  fall  into  the  hole, 
thereby  freeing  the  casing.    Then  under-ream  the  8}-in. 
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casing,  getting  it  down  as  far  as  possible.  Do  likewise 
with  the  6i-in.  and  4i-in.  casings.  This  method  will 
usually  be  found  satisfactory. 

4.  The  use  of  mud-laden  fluid  in  the  course  of  drill- 
ing, accompanied  by  under-reaming.  This  method,  bor- 
rowed from  rotary  practice,  consists  of  pumping  mud 
around  the  last  string  of  casing,  the  mud  rising  to  sur- 
face through  the  casing.  The  mud  penetrates  the  loose 
formation,  holding  up  the  walls  and  preventing  caving 
of  the  hole  and  freezing  of  the  casing.  This  method 
necessitates  special  equipment  as  pumps,  connections, 
and  other  parts. 

•5.  The  abandonment  of  the  hole  and  the  starting  of  a 
new  one.  Methods  1  and  3  are  preferable.  '  Under- 
reamers  are  not  included  in  the  list  of  equipment,  there 
being  no  need  to  get  them  for  ordinary  ground.  If 
under-reamers  are  necessary,  extra  cutters,  dressing, 
blocks,  and  ratchet  rope  socket  should  be  ordered  also. 

Wire  Line  for  Wet  Drilling 
Manila  line  should  be  used  for  drilling  as  long  as 
possible.  If  the  formation  is  dry,  it  may  be  possible  to 
drill  the  entire  hole  with  it.  If  the  formation  is  wet, 
by  the  time  the  hole  has  reached  a  depth  of  250  to  300 
ft.  below  water  level  it  will  be  necessary  to  u.se  a  wire 
line.  The  wire  line  is  babbitted  directly 
into  the  rope  .socket.  This  is  done  by 
heating  the  end  of  the  cable  toabriglii 
red  and  then  turning  the  individual 
.strands  inward  and  back  on  theni- 
-selves  after  first  running  the  wire  line 
through  the  rope  socket.  The  cable  i- 
then  pulled  tightly  into  the  rope  socket 
and  molten  babbitt  poured  around  the 
cable.  Care  should  be  taken  not  to 
heat  the  cable  in  such  a  way  that  the 
annealed  portion  will  extend  out  of  the 
rope  socket. 

The  drilling  cable  should  be  of  A-in. 
diameter,  6-strand,  and  19  wires  to  the 
strand.  I  have  found  Leschens  Cali- 
fornia Special  will  give  excellent  re- 
sults. The  rea.sons  for  the  choice  of  ;i 
6-19  cable  as  against  a  6-7  are:  T\v 
6-19  is  more  springy  and  has  more 
"life"  in  it  than  the  6-7;  it  is  easier 
on  the  rig  and  can  stand  short  bends 
better,  and  with  its  smaller  diameter 
wires  the  6-19  will  show  signs  of  ap- 
proaching failure  quicker  than  the  6-7. 
Breakage  of  drilling  lines  is  usually 
caused  by  the  line  rubbing  against  the 
casing  and  thus  wearing  out,  especially 
at  a  point  where  the  line  ha.s  been 
kinked  or  bent  enough  to  give  it  a  per- 
manent set.  The  out.side  wires  of  the  0-19  will  wear 
through  before  the  cable  is  loo  dangerous  to  run.  The 
6-7  will  not  show  these  .nigns,  as  there  are  no  inside 
wires,  and  when  the  individual  wires  wear  thin  the  cable 
will  part  a.H  a  whole  without  Hhowing  signs  of  incipient 
failure. 

\A-i  me  impress  on  the  management  that  it  is  un- 
reasonable and  ultimately  may  be  expensive  to  find  fault 
and  grumble  whrin  the  drill  foreman  jiuts  in  a  re(|uisi- 
tion  for  a  new  wire  line.  It  is  belter  to  be  on  the  safe 
Hide,  and  make  sure  that  he  doeHn't  run  the  old  one  too 
long.  I'.y  running  the  old  line  a  few  ilays  longer,  he 
may  gel  fifteen  <>r  twenty  dollars'  worth  of  extra  wear 


out  of  it,  but  he  is  taking  a  chance  on  creating  a  fishing 
job  that  may  cost  from  fifty  dollars  to  the  losing  of  a 
hole  on  which  one  or  two  thousand  dollars  has  been 
spent. 

Haste  Makes  Waste  in  Removing  Tools 

In  removing  the  tools  from  the  hole,  they  should  be 
hoisted  slowly  unless  the  cable  is  known  to  be  in  first- 
cass  condition.  The  driller  should  hold  a  sack  around 
the  cable,  allowing  the  cable  to  pass  through  his  hands 
so  that  any  wires  that  may  be  broken  will  catch  on  the 
sack  and  indicate  any  point  at  which  failure  hjs  started. 
If  broken  wires  are  found,  the  cable  should  be  inspected, 
and,  if  the  place  is  bad  enough,  it  should  be  cut  and 
spliced.  In  splicing,  unlay  each  end  to  be  spliced  for 
24  ft.,  making  the  total  length  of  splice  48  ft.  and  tuck 
the  ends  until  they  meet.  That  is,  each  end  to  be  tucked 
will  be  4  ft.  long. 

Tools  should  never  be  run  into  the  hole  at  a  high 
velocity.  Throwing  back  the  bi'ake  and  letting  the  tools 
practically  fall  into  the  hole  will  save  little  time  as 
compared  with  lowering  the  tools  at  a  safe  and  reason- 
able velocity,  and  not  only  does  the  fast  lowering  put 
an  excess  strain  on  the  drum,  mast,  brake,  and  cable, 
but  there  is  a  good  chance  for  the  tools  to  get  beyond 


■:it\Ti.\i;  IN  cs-i.v.  iioMC.  SHdWi.NC  .\i;i!.\ni;k,mi;nt 

OK   SA.MI'I.K   SI'l-lTTKK 

cotilnil  and  ".iuinp  nif"  ;i  pin  or  Iwn  when  they  strike 
bottom. 

When  drilling  with  a  wire  line  a  wooden  plug  with 
a  hole  bored  through  the  center  of  it  should  be  used  in 
the  top  of  the  casing  to  prevent  wear  of  the  drilling 
line  and  threads  of  the  coupling.  This  plug  is  split  in 
half  and  is  hinged  on  one  side  by  means  of  old  belting 
to  allow  the  |)lug  to  be  placed  aimind  the  cable  and 
inserlc'd  in  the  casing. 

In  ba<l  ground  where  Inols  are  hlily  lo  »\\ck  nr  get 
hung  up,  it  often  helps  to  run  a  1  11.  sinker  abuve  the 
jars  and  use  a  longer  stroke  jar.  I'.\'  having  this  addi- 
tional weight  above  the  jarH  it  frequently  happens  that 
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the  drilling  string  can  be  jarred  out  after  being  partly 
buried,  when  otherwise  the  tools  would  have  to  be  fished 
out. 

Disadvantages  of  Drilling  Under  Caving 
Conditions 

Another  point  I  would  emphasize  is  the  folly  of  drill- 
ing ahead  when  the  hole  is  caving  and  there  is  danger 
of  getting  the  tools  buried.  For  purposes  of  illustra- 
tion, we  will  take  the  following  instance:  The  tools 
are  200  ft.  ahead  of  the  casing  and  progress  has  been 
approximately  10  to  15  ft.  per  eight-hour  shift.  The 
hole  begins  to  cave,  and  progress  is  cut  down  to  5  ft. 
per  shift,  which  may  be  satisfactory  from  the  stand- 
point of  cost.  In  the  ordinary  course  of  events,  either 
one  of  two  things  will  happen;  the  hole  will  have  to  be 
cased  in  the  next  day  or  two,  or  the  drilling  string  will 
get  buried  and  a  fishing  job  will  result.  It  is  poor 
business  to  run  the  risk  of  a  fishing  job  for  the  sake 
01  gaining  25  or  30  ft.  of  ho'.e.  If  it  is  known  that  the 
hole  can  be  finished  with  the  remaining  strings  of  cas- 
ing, the  proper  thing  to  do  is  to  case  the  hole.  If  it 
cannot  be  so  finished,  under-ream  the  casing  and  set  it 
on  bottom. 

In  under-reaming,  the  two  secrets  of  success  are  keep- 
ing the  casing  free  and  thoroughly  under-reaming  the 
hole  as  you  go.  Just  because  the  under-reamer  will  go 
down  the  hole  considerably  below  the  casing  is  no  sign 
the  casing  will  go.  The  proper  thing  to  do  is  to  thor- 
oughly under-ream  the  hole  from  the  bottom  of  the 
casing  down,  for  a  bump  sufficient  to  stop  the  casing 
may  not  be  struck  by  the  under-reamer  once  in  ten 
strokes.  A  ratchet  pipe  socket  is  of  great  aid  in  suc- 
cessful under-reaming,  for  when  run  with  the  proper 
motion  it  ab.solutely  assures  the  proper  rotation  of  the 
tools. 

Bits  should  be  kept  to  gage  and  water  courses  cut  out. 
The  face  of  the  band  wheel  should  be  covered  with  old 
belting  and  the  belt  should  be  protected  from  the 
weather  by  a  good  belt  house.  If  this  is  not  done  it 
will  be  impossible  to  run  in  wet  weather,  on  account  of 
slippage. 

In  drilling  difficult  ground,  the  problem  changes  from 
that  of  drilling  a  hole  to  one  of  successfully  getting  the 
necessary  casing  in  the  hole.  When  the  ho'e  reaches 
ore,  the  main  consideration  is  that  of  obtaining  reliable 
samples. 

Sampling  a  Matter  of  Careful  Judgment 

On  the  first  hole  or  two,  samples  should  be  taken 
every  five  feet  and  as.sayed.  After  some  definite  in- 
formation has  been  gained  with  respect  to  the  forma- 
tion, sampling  may  be  dispensed  with  in  the  leached 
capping  overlying  the  ore.  When  it  is  known  that  the 
hole  is  approaching  the  ore  zone  regular  5-ft.  samples 
should  be  taken  but  not  dried,  five  samples  being  kept 
in  the  tubs.  As  soon  as  the  orebody  is  reached,  the 
previous  five  samples  should  be  dried  and  sent  to  the 
assay  office. 

A  sample  consists  either  of  a!l  or  a  definite  proportion 
of  all  of  the  sludge  obtained  in  the  drilling  of  five  feet 
of  hole.  If  the  hole  is  small  all  of  the  sludge  obtained 
in  the  drilling  of  a  5-ft.  section  may  go  into  the  result- 
ing sample.  If  the  hole  is  large  the  sludge  is  put 
through  a  splitter  cutting  to  i,  {,  },  or  A.  (For  de- 
tailed drawing  of  splitter  see  Peek's  "Mining  Engi- 
neer's Handbook,"  p.  426.)  The  sludge  is  dumped  di- 
rectly from  the  bailer  into  the  sludge  launder  which  runs 


to  the  splitter  and  the  final  sample  is  collected  in  a  tub 
placed  under  one  of  the  splitter  outlets. 

Samples  for  panning  should  be  taken  at  5-ft.  intervals 
from  the  top  of  the  hole  down.  These  need  not  be  put 
through  the  splitter,  a  portion  from  one  bailerful  being 
set  aside  for  panning.  These  panning  samples  are  for 
the  purpose  of  keeping  track  of  the  different  formations 
penetrated  and  minerals  encountered  as  the  drilling 
progresses.  Panning  is  best  done  with  a  12-in.  white 
enameled  vanning  plaque.  Formations  and  minerals 
encountered  are  entered  on  the  "Daily  Drill  Report"  by 
the  sampler. 

My  experience  has  been  that  the  copper  minerals 
encountered  are  usually  found  in  the  following  order, 
the  first  named  being  higher  up  in  the  formation : 
Chrysocol'.a,  malachite,  azurite,  cuprite,  native  copper, 
chalcocite,  chalcopyrite,  and  pyrite.  Of  course  the  oc- 
currences of  these  minerals  will  overlap,  but  the  order 
as  set  down  is  typical. 

The  transition  from  leached  capping  to  chalcocite- 
bearing  ground  is  usually  abrupt,  and  the  first  indica- 
tion of  the  chalcocite  zone  having  been  reached  is  the 
appearance  on  the  top  of  the  sludge  in  the  bailer  of  a 
dull  lead-gray  scum  composed  of  slimed  chalcocite.  An 
experienced  driller  will  spot  this  scum  as  soon  as  he 
sees  it. 

When  the  chalcocite  zone  has  been  reached,  the  hole 
should  be  cased  to  insure  reliability  of  samples.  The 
depth  of  the  hole  should  be  measured  so  that  accurate 
information  as  to  the  vertical  position  of  the  ore  may 
be  obtained.  Samples  should  be  taken  at  exact  5-ft. 
intervals,  the  hole  being  bailed  clean  after  each  sample. 
The  sludge  from  the  entire  5-ft.  section  is  put  through 
the  splitter  until  the  sample  is  of  proper  size  to  dry  and 
send  to  the  assay  office.  The  dried  samp'e  should  weigh 
approximately  75  lb.  and  fill  an  ordinary  ore  sack. 

Make  Wash  Water  a  Part  of  Sample 

The  sludge  launder  and  splitter  should  be  washed 
thoroughly  after  each  sample  and  the  wash  water  and 
washings  treated  as  a  component  part  of  the  sample. 
The  water  should  never  be  poured  off  of  a  sample,  but 
should  be  evaporated. 

In  the  early  application  of  churn  drilling  to  the  de- 
velopment of  disseminated  copper  deposits,  samples 
were  dried  in  tubs  over  a  coal  or  wood  fire.  This  was 
a  dirty,  expensive,  tedious,  and  unsatisfactory  process. 
The  samples  frequently  got  red  hot  on  the  bottom,  and 
it  was  no  uncommon  thing  to  smell  sulphur  dioxide 
caused  by  the  oxidation  of  the  sulphides  present.  This 
tended  to  make  the  sample  unreliable  when  tested  for 
the  purpose  of  determining  the  amount  of  copper  pres- 
ent in  sulphide  form.  Also,  owing  to  the  general  nasti- 
ness  of  this  method  of  drying  samples,  the  sampler  was 
prone  to  slight  his  work.  This  he  would  do  by  pouring 
most  of  the  water  and  slime  off  of  the  samples,  or  he 
would  make  two  or  more  samples  out  of  one.'  That  is, 
one  or  more  wet  samples  would  be  thrown  away,  and 
the  retained  one  dried  and  divided  into  two  or  more 
parts.  There  are  a  great  many  things  that  go  on,  on 
"grave-yard"  shift,  that  are  unknown  to  the  man  with 
the  "gasket  around  his  neck." 

Recently  some  of  the  operators  have  been  using  a 
steam  drying  pan  and  drying  the  samples  by  means  of 
live  steam  obtained  from  the  boiler  of  the  drill  rig. 
This  pan  is  circular,  being  about  3j  ft.  in  diameter  and 
about  1  ft.  deep,  and  is  constructed  of  boiler  iron.  It 
has  a  double  bottom,  into  which  live  steam  is  turned 
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at  full  boiler  pressure,  the  outflow  of  steam  and  rapidity 
of  drj'ing  being  regulated  by  means  of  a  waste  valve. 
The  double  bottom  is  kept  from  bulging  by  the  use  of 
stay  bolts,  as  in  boiler  construction.  All  stay  bolts  and 
rivet  heads  on  the  inside  of  the  pan  are  flush  with  its 
surface.  This  permits  the  easy  cleaning  of  the  pan  by 
means  of  a  scraper  and  wire  brush.  The  steam  drying 
pan  is  a  most  efficient  means  of  drying  samples  and  by 
its  use,  time,  money,  and  worry  are  saved  and  the  reli- 
abilit.v  of  the  sample  is  increased.  After  drying,  it  is 
sacked,  tagged,  and  sent  to  the  assay  oflice. 

The  management  should  rigorously  insist  on  accuracy 
and  reliability  of  sampling.  The  drillers  and  drill  fore- 
man should  thoroughly  understand  that  the  landscape 
is  not  being  punched  full  of  holes  for  mere  pastime,  but 


l'Ol;TAl;l,K    lil'JI.I,.    WITJI    llni  si.m; 
.\rrow  at  l<-ft  lndl<-ati-n  n>:w   typi;  of  .stiiini  drying  pan. 

for  the  purpo.se  of  obtaining  reliable  samples  from  a 
.■ertain  horizon.  This  is  something  that  is  extremely 
hard  to  do,  for  the  driller  has  learned  to  think  in  terms 
of  "feet  of  hole,"  and  it  i.s  hard  for  him  to  change  his 
point  of  view.  Sampling  is  no  concern  of  his,  for  is 
he  not  employed  to  "dig  holes"?  The  proper  perspective 
is  obtained  when  costs  are  thrown  into  terms  of  "cost 
per  sample"  instead  of  "cost  per  fool  of  hole." 

Take  the  following  illustration  us  an  cxamiilc:  Sup- 
pose the  total  cost  of  drilling  a  l,0()0-ft.  hole  is  $;{,500 
and  the  ore  is  100  ft.  in  thickness.  In  100  ft.  there 
are  twenty  5-ft.  samples.  The  cost  per  foot  of  hole  is 
$^'..50,  but  the  cost  per  sample  is  $175.  Therefore, 
should  not  particular  pains  be  taken  to  insure  reliability 
of  Mamples  from  «  cost  standpoint  alone,  to  say  nothing 
of  the  more  important  functions  of  the  samples;  i.e., 
their  bearing  on  lh<'  grade  of  the  on-body? 

On  the  200-ft.  s(|u;ire  system,  one  hole  controls  40,000 
sq.ft.  If  the  ore  is  100  ft.  thick,  twenty  samples  control 
.320,000  tons  of  ore,  and  one  sampe  crtntrols  16,000  tons. 
A  variation  of  0.1  per  cent  in  one  Hamplr  with  copper 
selling  at  121c.  per  lb.  denotes  a  variatliin  of  .?4.0(i0  in 
the  value  of  the  orebody. 


When  the  hole  begins  to  show  signs  of  caving,  either 
a  new  string  of  casing  should  be  put  in,  or  the  string 
above  should  be  lowered,  either  by  under-reaming  or 
driving,  so  as  to  shut  off  the  cave. 

If  there  is  water  in  the  hole,  as  is  usually  the  condi- 
tion, before  the  bailer  is  run  for  samples  water  should 
be  run  into  the  hole  so  as  to  have  the  hydrostatic  head 
inside  the  casing  greater  than  that  on  the  outside.  This 
tends  to  prevent  the  water  from  washing  material  from 
around  the  casing  into  the  hole.  In  fact,  in  many 
instances  I  have  found  it  advantageous  to  keep  water 
running  into  the  hole  at  all  times,  for  the  water  passing 
up  around  the  casing  tends  to  keep  the  tock  particles 
from  settling  around  the  casing  and  freezing  it  in. 
To  Be  Continued. 


Sintering  of  Flotation  Concentrates 

In  Engineering  and  Mining  Journal  of  June  11  was 
described  the  plant  of  the  Calaveras  Copper  Co.,  where 
flotation  concentrates  are  sintered  to  prepare  them  for 
charging  to  blast  furnace.  The  same  practice  is  fol- 
lowed at  the  Mount  Lyell  plant,  in  Tasmania,  and  the 
practice  is  described  in  the  Proceedings  of  the  Austral- 
asian Institute  of  Mining  and  Metallurgy,  No.  38. 

A  Dwight-Lloyd  machine  is  used,  of  the  following 
specifications : 

Grate  area,  300  x  30  in. 

Grate  sjieed,  15  in.  per  minute. 

Vacuum  in  suction  boxes,  12  in.  of  water. 

Ignition,  wood  burned  in  standard  ignition  box. 

Impeller,  5  ft.  6  in.  diameter,  900  r.p.m. 

Horsepower,  50. 

Intake,  4  x  4  ft. 

Outlet,  3  ft.  1  in.  X  2  ft.  1  in. 

The  charge  to  the  machine  averages  60  per  cent  con- 
centrates, 30  per  cent  blast  furnace  flue  dust,  and  10  per 
cent  ore  screenings,  and  contains  11  per  cent  moisture. 
The  sulphur  contents  of  the  charge  average  19  per  cent, 
and  the  sinter,  6  per  cent.  The  capacity  is  50  to  55  tons 
of  the  mixture  per  twenty-four  hours,  the  sulphides 
being  in  the  form  of  chalcojiyrite  and  pyrite  chiefly. 

A  nodulizing  kiln,  fired  with  pulverized  coal,  has  also 
been  erected  but  not  yet  put  into  operation,  on  account 
of  shortage  in  coal. 

World's  Largest  Deposit  of  Rock  Salt 
In  New  York,  Ohio.  Michigan,  Pennsylvania,  West 
Virginia,  and  other  states  there  are  large  salt  deposits, 
but  the  largest  deposit  in  the  I'nited  States,  and  prob- 
ably in  the  world,  is  that  which  extends  from  northern 
Kansas  across  the  west  end  of  Oklahoma,  the  panhandle 
of  Texas,  and  southeastern  New  Mexico  to  western 
Texas.  The  area  underlain  l)y  these  great  I'ormian 
salt  deposits  is  not  far  from  100,000  sciuarc  miles,  ac- 
cording to  the  U.  S.  Geological  Survey. 

The  limits  of  the  deposit,  eHpccially  to  the  northwest 
and  .southeast,  have  not  been  .isccrtaincd,  but  in  gen- 
eral the  area  of  thick  salt  extends  fully  650  miles  from 
northeast  to  .southwest,  and  is  SO  to  150  miles  wide. 
The  thickness  and  the  succession  of  the  liods  ;ire  vjiri- 
able,  but  700  fl.  is  rei)ortcd  in  one  hole,  and  in  many 
places  the  aggregate  is  more  lli:ui  ;!00  ft.  On  the  as- 
sumption of  an  average  thicknt'ss  of  200  ft.  of  salt,  the 
gro.ss  (juantity  in  the  area  of  lOO.ooo  s(|uare  miles  is  .so 
large,  about  .10.000  billion  tons,  lli.il  the  present  needs 
of  (he  United  Slates  (about  7,()lio.()0()  Ions  a  year)  can 
lie  supplied  for  millions  of  yeaiM. 
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The  Crahall  Tailing  Plant 

Re-Treating  200,000  Tons  of  Tailings  Assaying  1.75  Per  Cant 
Zinc  Necessitated  Great  Economy  of  Construction  and  Operation 
— Recovery  by  Drag  Bucket,  and  Concentration  Solely  in  Jigs 

By  W.  F.  Boericke 

Written   for  Etiniiueriitg  and  Minint/  .lotirniil 


DURING  1920  a  number  of  attempts  were  made 
to  remill  the  tailing  piles  in  the  New  Diggings 
area  of  the  Wisconsin  zinc  field.  Labor  for  the 
mines  was  scarce  and  inefficient,  and  some  of  the  oper- 
ators, instead  of  trying  to  mine,  held  their  organizations 


I'.ENERAL  VIEW   OF   THE   MILL 

together  by  running  on  tailings  alone.  In  some  cases 
the  original  mills  were  utilized  by  making  small  changes 
in  the  flow  sheet;  in  others  a  cheaply  constructed, 
temporary  plant  was  built  adjacent  to  the  tailing  pile. 
Of  such  a  type  was  the  mill  erected  to  treat  the  tail- 
ing pile  of  the  old  Crahall  mine,  estimated  to  contain 
over  200,000  tons. 

The  material  to  be  milled,  hereafter  to  be  called  the 
heads,  consisted  of  mill  chats  (tailings),  which  had 
been  lying  undisturbed  for  seven  years,  and  were  now 
in  an  extremely  compact,  almost  cemented  formation. 
The  loose,  spongy  chai'acter  of  many  of  the  Joplin 
tailing  piles  was  entirely  lacking,  owing  to  the  fact 
that  in  the  original  milling  work  no  attempt  had  ever 
been  made  to  deslime  the  tailings,  and  the  included  fines 
therefore' made  a  compact  mass  that  would  stand  almost 
perpendicularly  without  caving  when  cut. 

Before  construction  was  undertaken,  the  pile  was 
sampled  at  various  points  on  the  surface  by  means  of 
shallow  test  pits.  Although  this  sampling  was  super- 
ficial, it  was  assumed  from  a  knowledge  of  the  mine's 
production  and  history  that  such  samples  would  give 
a  fair  indication  of  the  interior  of  the  pile,  and  this 
conclusion  was  justified  by  subsequent  work.  An  effort 
was  made,  of  course,  to  avoid  sampling  at  any  point 
of  obvious  concentration  that  was  due  to  weathering. 

SCREEN  ANALYSES  OF  THE  HEADS 


Weight. 
Per  Cent 

fii 

tiiuLitive  Weight. 

Zn  Content 

Per  Cent 

Per  Cent 

28.0 

28  0 

0.4 

28.0 

56  0 

l@2 

16  niesti 

16.0 

72  0 

If? 

28  mesh 

9.5 

81    5 

2®  3 

12.5 

94  0 

3014 

2.0 

96  0 

3r§4 

65  menh 

4.0 

100  0 

3®  4 

ing  72  per  cent  by  weight  of  the  heads,  assayed  2.1 
per  cent  Zn.  This  suggested  that  an  improvement 
could  be  made  by  screening  out  the  oversize,  which 
carried  negligible  values.  Careful  examination  of  the 
zinc  in  the  undersize  showed  that  only  a  small  propor- 
tion was  combined  with  gangue.  This  indicated  that 
regrinding  would  not  be  necessary,  and  the  ore  was 
practically  free-milling. 

As  the  mill  was  to  be  short-lived,  and  as  its  entire 
cost  had  to  be  amortized  during  the  life  of  the  pile, 
which  was  estimated  at  three  years,  there  was  no  need 
for  elaborate  construction.  A  plank  jig,  constructed  of 
2  X  12-in.  timbers  laid  edgewise  between  frames  of 
4  X  6's,  properly  bound  together  with  tierods  and 
buckstays,  offered  a  substantial  saving  in  lumber,  and 
promised  to  be  as  permanent  as  needed.  It  could  be 
put  together  without  skilled  labor  or  supervision,  and 
the  actual  erection  took  only  six  weeks.  This  included 
the  building  of  all  elevators,  and  placing  of  pulleys  and 
line  shafting.   The  general'  layout  is  shown  in  Fig.  1. 

With  practically  all  of  the  values  in  the  less-than- 
1-mm.  size,  it  was  evident  that  to  make  a  separation 
by  simple  jigging  would  not  be  easy,  and  it  was  realized 


Assays  of  general   samples   varied   between   1.3   and 
2.0  per  cent  Zn.     The  minus-4-mesh  material,  compris- 


CLOSE-UP  VIEW   OF  THE  CUTS 

that  there  would  be  a  considerable  loss  in  the  slimes 
which  could  not  be  saved  except  on  tables  or  by 
flotation.  Except  for  the  fact  that  the  zinc  was  prac- 
tically all  free,  it  would  have  been  impossible  to  go 
ahead  without  a  prohibitive  cost  in  more  elaborate 
equipment,  which  was  not  justified. 

As  the  original  concentrates  from  the  Crahall  aver- 
aged between  45  and  50  per  cent  zinc,  it  was  anticipated 
that  the  concentrates  from  the  tailings  would  run 
about  the  same,  but  considerably  higher  in  lime.  As 
there  was  a  penalty  on  every  per  cent  of  lime  above 
3,  it  was  decided  to  build  two  jigs — a  rougher  to  make 
a  low-grade  concentrate,  which  should  run  about  15 
per  cent  Zn,  and  a  small  cleaner  to  make  the  finished 
product.  In  this  way  a  heavy  suction  stroke  could  be 
used  on  the  rougher  to  pull  the  very  fine  particles  of 
zinc,  and  the  lime  that  would  come  down  with  it  could 
be  removed  on  the  cleaner. 
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Fig.  1  shows  the  plant  layout,  and  the  flow  sheet  is 
given  in  Fig.  2.  The  rougher  consisted  of  six  30  x 
40-in.  cells,  and  the  cleaner  of  four  24  x  34-in.  cells. 
Settling  boxes,  the  same  size  as  the  cells,  were  provided 
at  each  end  of  the  jigs  to  dewater  the  tai'ings.  Most 
of  the  water  was  saved  and  run  into  settling  tanks 
outside  the  mill,  and  thence  to  the  pond. 

Possibly  the  most  interesting  point  in  the  design  was 
driving  the  cleaner  jig  and  elevators  direct  from  the 
jig  shaft  on  the  rougher,  without  using  the  customary 
lineshaft  to  the  motor.  This  was  made  possible  by 
mounting  a  6-ft.  pulley  on  the  end  of  the  rougher  jig 
shaft,  and  using  an  outside  bearing  support,  so  obtain- 
ing the  proper  reduction  in  speed.  This  arrangement 
eliminated  a  lot  of  construction  work  and  extra  belts, 
and  proved  satisfactory. 

The  most  serious  trouble  found  in  the  construction 
after  six  months'  operation  was  in  the  "panting"  of 
the  rougher  jig.  Extra  timbers  bolted  across  the  ends, 
and  extra  tierods,  eliminated  this  particular  trouble. 

With  the  heavy  unclassified  feed  to  the  rougher  it 
was  found  after  some  experimenting  that  a  speed  of 
145  r.p.m.  gave  the  best  results.  A  long  stroke  was 
needed  to  loosen  up  the  beds,  accompanied  by  a  large 
quantity  of  back  water.  Most  of  the  work  of  the  jig 
had  to  be  done  in  the  first  three  cells,  before  the  rush 
of  the  top  water  over  the  tailings  toward  the  end  of 
the  jig  had  so  accelerated  the  material  that  it  became 
difficult  to  make  any  separation.  The  taps  on  all  cells 
were  left  open  slightly,  so  there  was  a  constant  stream 
of  concentrate  being  drawn  off  as  a  feed  for  the  cleaner. 

Six-inch  beds  were  used  on  the  rougher,  with  a  bot- 
tom layer  of  coarse  concentrates.  The  drop  between 
the  cells  was  two  inches.  Not  enough  coarse  concen- 
trates were  accumulated  during  the  shift  to  justify  a 
gate  and  dam  draw-off,  but  at  intervals  the  beds  were 
lightened  by  .shoveling  off  with  a  .short-handled  shovel. 
When  to  do  this  depended  on  the  millman's  judgment. 

With  the  heavy  feed,  large  amount  of  water,  and 
unclassified  product,  a  considerable  loss  in  fines  was 
bound  to  occur.  In  attempting  to  obviate  this  the 
hutch  of  the  last  cell  was  drawn  free!y,  and  the  bed 
carried    very    thin.     The    limy    middling    product    from 


this  cell  was  returned  to  the  feed  elevator  to  go  through 
the  cycle   again. 

Little  trouble  was  experienced  with  the  cleaner  jig, 
and  it  did  consistently  good  work.  The  jig  was  run 
at    155    r.p.m.   with    a    very    light    stroke,    much    back 


via.  1.     LAYOUT  OF  CRAHALL.  TAILING  MILL 


CIsQn  concenfrafes  iobirr 


FIG.  2.   FLOW  SHEET  OF  THE  CR.A.HALL  PLANT 

water,  and  as  little  top  water  as  possible,  so  as  to 
almost  neutralize  the  suction,  and  make  a  pulsion  jig 
out  of  it.  The  cieaner  had  the  advantage  of  running 
on  a  much  more  closely  sized  product  than  the 
rougher,  and  in  the  first  two  cells  made  very  clean 
concentrates,  assaying  less  than  2.5  per  cent  CaO.  The 
last  two  cells  were  run  with  a  heavier  stroke  and 
less  back  water,  to  catch  the  last  particles  of  zinc, 
though  they  included  fine  lime  and  middlings. 

The  speed  of  the  cleaner,  155  r.p.m.,  may  seem  too 
low  in  comparison  with  the  speed  of  sand  jigs  generally, 
which  average  around  200.  A  higher  speed  was  tried, 
but  apparently  did  not  work  out  as  well  as  the  other, 
and  this  was  the  experience  of  other  operators. 

The  mill  was  run  on  two  twelve-hour  shifts,  to  take- 
advantage  of  the  short  season,  as  it  was  impossible  to 
operate  in  winter,  on  account  of  the  tailings  being 
frozen.  The  actual  running  time,  however,  did  not 
exceed  seventeen  or  eighteen  hours  on  the  average 
With  so  light  a  construction,  it  was  inevitable  that  time 
would  be  lost.  The  low  grade 
of  the  heads,  yielding  only 
2.0  per  cent  of  their  weight 
in  concentrates,  made  the 
margin  of  profit  very  nar- 
row. Only  competent  mill- 
men  were  employed,  and  it 
was  a  constant  struggle  with 
them  to  get  the  beds  right, 
so  as  to  make  the  best  re- 
covery. With  the  zinc  all  in 
the  fines,  if  too  heavy  a  auc- 
tion were  used  on  the 
rougher,  the  beds  would  mat 
jiiid  the  screens  l)iii(l,  ruin- 
ing till'  work.  If  not  enough 
.sui'linii,  ail  the  fine  zinc 
would  lie  carried  off  in  the 
tHilin^s.  If  the  feed  came 
too  f;ist,  the  jig  became 
slugvisli  )in(l  simply  served 
HH  a  liniiider;  and  if  the  feed 
rI(iw«'<1  up  there  was  no  re- 
covery,    A    sudden    rush    of 
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On 
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On 
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.r  Cent 

Per  Cent 

25  8 

25   8 

23  3 

49    1 

35  0 

84    1 

7  5 

91    6 

5  0 

96   6 

3  4 

100  0 

tailings  was  likely  to  bury  the  tailing  elevator  and  Cause 
an  hour's  shutdown  while  the  boot  was  dug  out. 

No  exact  figures  on  the  tonnage  actually  handled  per 
day  are  available,  but  225  tons  is  not  far  off,  which  is 
at  the  rate  of  fourteen  tons  per  hour.  The  crew  con- 
sisted of  two  men,  the  millman  and  the  hoistman,  who 
operated  the  drag  and  in  case  of  trouble  acted  as  mill 
backer.  A  third  man  was  often  needed  for  repairing, 
shooting  tailings,  and  other  general  work. 

Power  was  furnished  by  a  30-hp.  induction  motor. 
Separate  motors  were  used  for  the  hoist,  booster,  and 
pumps.  Of  the  30  hp.  needed  for  the  mill,  a  large 
proportion  went  into  the  tailing  elevator,  which  was 
50  ft.  high. 

The  mill  recovery  is  worth  noting  as  showing  what 
can  be  done  with  jigs  on  a  low-grade  feed,  with  all  of 
the  zinc  in  the  fines.  A  screen  analysis  of  the  concen- 
trates shows : 


Opening.  Mr 
I  65 
0  83 
0  29 
0  21 
0   15 


In  other  words,  of  the  total  zinc  recovered  about  60 
per  cent  was  in  the  minus-1-mm.  sizes,  which  should 
normally  go  to  a  table.  The  average  heads  ran  1.75 
per  cent  Zn,  and  the  tailings  0.6  per  cent  Zn.  Of  the 
tailings,  the  plus-10  mesh,  comprising  32  per  cent  by 
weight,  assayed  0.4  per  cent  Zn,  and  the  minus-10 
mesh,  68  per  cent  by  weight,  0.95  per  cent  In.  The 
slimes,  lost  in  the  settling  tanks,  ran  8  per  cent  Zn. 
All  of  this  latter  material  was  less  than  40  mesh. 

The  recovery  may  be  calculated  as  follows,  the  weights 
being  approximate: 

Tons  nulled  pel  day 220 

Assay  heads,  per  cent  Zn 1.75 

Zinc  in  neads.  per  day.  tons 3  85 

Concentrates  recovered,  tons 4,5 

Grade  of  concentrates,  per  cent  Zn 48 

Zinc  in  concentrates,  tons 2   16 

Recover>-,  per  cent 56 

This  compares  with  the  normal  mill  recovery  In  Wis- 
consin of  65  per  cent  when  running  on  6  to  7  per  cent 
mill  feed.  Undoubtedly  the  recovery  could  have  been 
much  improved  had  tables  been  installed  to  treat  the 
fines  that  were  simply  lost,  but  as  an  extra  man  would 
have  been  needed,  and  the  added  installation  expense 
would  have  been  considerable,  the  net  saving  is  ques- 
tionable. 

Jigs  Not  Efficient  on  Minus-20-Mesh  Feed 

Screen  tests  of  concentrates  made  at  a  number  of 
mills  in  the  district  which  were  running  on  6  per  cent 
ore  and  crushing  through  g  in.  shovi'ed  that  75  to  80 
per  cent  of  the  concentrates  were  coarser  than  20  mesh. 
As  the  recovery  in  this  case  was  65  to  70  per  cent,  the 
conclusion  follows  that  jigs  are  more  efficient  on  sizes 
coarser  than  20  mesh  than  on  finer  sizes,  but  they  can, 
at  a  pinch,  make  a  fair  saving  on  fine  material  when 
no  better  means  are  at  hand. 

Fu'ly  as  important  as  the  milling  was  the  problem 
of  getting  the  heads  to  the  mill  at  low  cost.  Any  sys- 
tem of  shoveling  in  cars,  or  using  horse  and  scrapers, 
was  dismissed  at  the  start  as  being  too  expensive,  even 
if  an  adequate  tonnage  could  be  obtained  in  the  hot 
summer  months  with  labor  scarce  and  inefficient.  As 
alternatives,  there  was  the  choice  of  sluicing  in  the 
heads   to   the   mill   with   water,   or   using   a   hoist   and 


drag  system.  Both  of  these  were  tried.  At  the  outset, 
as  the  mill  was  close  to  the  base  of  the  pile,  sluicing 
was  attempted.  The  boot  of  the  feed  elevator  was  sunk 
10  ft.  below  the  ground  level,  and  a  sluiceway  was  dug 
up  to  the  tailing  pile,  with  a  pitch  of  three  inches  to 
the  foot.  Water  was  run  up  to  the  pile,  and  the  tail- 
ings were  washed  down  by  undercutting.  It  was  found 
that  nozzles  on  the  hose  were  of  little  benefit;  volume 
of  water  was  needed,  not  head.  The  practical  difficulty 
lay  in  adjusting  the  right  amount  of  water.  If  too 
little  were  used,  the  tailings  would  not  run,  but  would 
choke  up  in  the  launders  and  overflow.  If  too  much 
water,  then  the  elevators  would  choke,  and  the  jigs 
would  have  so  much  top  water  that  the  fine  ore  would 
be  carried  away. 

It  was  soon  seen  that  the  natural  slope  of  the  ground 
would  not  suffice  to  carry  the  tailings  to  the  mill,  even 
though  the  slope  were  theoretically  steep  enough  to 
carry  the  material.  Consequently,  ditches  were  dug  in 
the  soil,  and  launders,  with  cast-iron  half-moon  trough- 
ing,  were  put  in.  The  slope  necessary  was  2A  in.  to 
the  foot.  It  was  hoped  that  the  included  slimes  in  the 
heads  would  make  the  material  flow  on  an  easier  grade, 
but  it  would  not.  About  400  to  500  gal.  of  water  per 
minute  was  needed. 

As  the  di-stance  from  the  pile  inci-eased,  there  was 
more  trouble.  The  grade  rose  so  sharply  that  it  was 
impossible  to  keep  the  launders  on  the  bottom,  and 
once  they  were  set  on  the  tailing  pile,  the  whole  area 
acted  as  a  big  concentrating  table.  The  heavier  par- 
ticles would  settle,  and  only  the  lighter  ones  get  into 
the  launders.  This  meant  following  the  ore  down  with 
the  hose,  or  "taking  up  bottom,"  and  created  much 
trouble  on  the  jigs,  as  the  feed  would  vary  so  much 
from  hour  to  hour  that  it  was  difficult  to  keep  the  beds. 
With  a  longer  distance  to  sluice,  moreover,  it  became 
increasingly  difficult  to  maintain  a  steady  feed  to  the 
jigs.     The  scheme  was  finally  abandoned. 

Advantages   and   Disadvantages   of   Sluicing 

Sluicing  has  of  course  many  obvious  advantages.  It 
is  foolproof,  and  requires  no  expensive  installation  that 
must  be  amortized  from  the  profits  of  a  short  opera- 
tion. Water  is  needed  for  the  mill  anyway,  and  it 
requires  very  little  more  power  to  introduce  it  by 
sluicing.  Unskilled  labor  can  handle  the  job — a  boy 
is  quite  as  handy  as  a  man.  Where  the  necessary  grade 
can  be  obtained  with  plenty  of  water,  it  is  by  all  odds 
the  cheapest  way  of  moving  tailings.  An  excess  of 
water  could  be  removed  from  the  tailings  by  dewatering 
from  the  catchbox.  But  where  plenty  of  grade  or  suffi- 
cient water  is  lacking,  the  scheme  leads  to  trouble,  and 
will  slow  up  the  milling  by  giving  irregular  feed  and 
too  great  a  variation   in  the  values. 

The  hoist  and  drag  system  consists  of  a  double-drum 
hoist  on  a  movable  platform,  which  can  be  shifted  for 
about  thirty  degrees  of  arc,  so  as  to  pull  from  more 
than  one  angle.  A  cable  is  passed  from  one  drum  to 
the  drag,  or  scraper,  thence  around  a  sheave  set  out 
on  the  pile,  about  300  ft.  distant,  and  then  back  to 
the  other  drum.  A  35-hp.  induction  motor,  geared  to 
a  countershaft,  furnishes  power.  Friction  clutches  are 
on  both  drums,  so  the  motor  runs  continuously,  and 
the  hoist  is  reversed  by  operating  the  clutches.  The  hoist 
had  a  speed  of  228  ft.  per  minute.  Cable  §  in.  in 
diameter  was  used.  Double  drums  are  necessary  to 
take  care  of  the  slack  line. 

The  drag  consists  of  a  5-ft.  bottomless  scraper,  with 
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slightly  flared  sides,  and  a  notched  back  to  cut  into 
and  break  down  the  tailings.  It  should  be  strongly 
built,  for  it  has  to  stand  rough  usage.  In  this  case  it 
was  built  of  ii-in.  iron,  reinforced  by  S-in.  straps,  and 
could  have  been  advantageously  built  of  stronger  mate- 
rial. Its  capacity  was  estimated  at  1,000  lb.,  or  nearly 
i  cu.yd.  of  tailings. 

Apparatus  Removes  Large  Amounts 
OF  Material  Per  Shift 

A  bin,  or  hopper,  is  constructed  about  16  ft.  square, 
and  10  ft.  deep.  Across  the  top  a  grizzlj-  is  built  of  old 
rail,  with  the  ends  bent  down,  so  the  drag  may  ride 
over  them.  As  these  rails  must  be  moved  parallel  to 
the  line  of  pull  when  a  new  cut  is  made,  they  should 
not  be  fastened  permanently  to  the  caps.  With  this 
apparatus  and  an  experienced  hoistman,  a  great  amount 
of  material  can  be  moved  in  a  shift,  fi-om  a  maximum 
distance  of  250  ft.  The  illustration  shows  the  condi- 
tion of  the  tailing  pile  after  three  months'  operation 
with  the  drag. 

The  amount  that  can  be  pulled  in  by  the  drag  will 
vary  directly  with  the  distance  of  the  cut  from  the 
hoist,  assuming  that  the  dragway  is  in  good  condition 
and  a  full  load  can  be  taken  from  all  points.  A  maxi- 
mum of  300  trips  in  ten  hours  is  theoretically  possible 
from  250  ft.,  at  a  speed  of  250  ft.,  and  if  the  distance 
is  halved,  the  number  of  trips  is  doubled.  There  is 
no  time  lost  in  dumping  the  load,  as  the  drag  is  pulled 
clear  up  on  the  grizzly,  the  tailings  are  dropped  through, 
and  the  hoist  is  immediately  reversed. 

During  September,  in  twenty-six  working  days,  a 
total  of  J-1,461  loads  were  pulled,  at  the  average  of  220 
tons  per  day.  The  maximum  pulled  in  any  one  shift 
was  406  loads.  The  average  distance  from  hoist  to 
cut  was  200  ft.  The  cost  of  dragging  may  be  figured 
without  allowance  for  repairs  or  depreciation  as: 


Labor,  two  hoistnien.  (at  $6. 
Power.  600  kw.-hr.  (a,  3c 


$  1 2  00 
18  00 


Torn,  pulled.  220 
Cont  perton.  13.6.- 


With  a  shorter  haul  and  consequently  greater  ton- 
nage, this  could  be  cut  to  less  than  8c.  per  ton.  It  will 
be  noted  that  power  is  figured  at  a  high  rate. 

Method  of  Removing  the  Cemented  Material 

Mention  has  already  been  made  that  the  Wisconsin 
tailing  piles  are  cemented  together,  owing  to  the  sands 
and  .slimes  not  having  been  screened  out,  as  in  .loplin. 
This  results  in  giving  the  piles  a  compactness  that 
takes  considerable  power  to  break  down.  The  problem 
is  in  no  sense  like  moving  a  sand  bank.  F"or  this  reason 
the  back  of  the  drag  is  notched,  to  grip  and  tear  down 
the  walls  of  the  tailings,  and  a  bottom  is  not  wanted. 
Fre<juently  the  walls  of  the  cut  will  be  almost  per- 
pendicular for  20  or  30  ft.  In  such  a  case  the  walls 
must  be  shot  down  with  powder.  Holes  are  bored  with 
an  auger,  and  a  light  charge  of  40  per  cent  tlynamite 
is  inserted.  Some  experimenting  was  done  with  a 
lower-grade  powder,  but  it  did  not  seem  to  work  as 
well. 

Instead  of  shooting  down  the  walls,  a  snatehlilock  can 
be  used  on  the  cable  between  the  sheave  and  the  drag. 
It  is  anchored  at  right  angles  to  the  line  of  pull,  and 
by  varying  the  tlistance  the  drag  ciiii  t)e  made  to  taku 
new  cuts  off  one  side  or  the  othi-r.     When   the  cut    is 


so  wide  that  the  angle  between  the  two  cables  is  appre- 
ciable, and  friction  and  power  largely  increased,  the 
sheave  must  be  taken  up  and  moved  up  to  a  new  location 
and  a  new  cut  started.  This  takes  time,  as  the  sheave 
must  be  anchored  firmly.  If  the  new  location  makes 
a  considerable  angle  with  the  old,  the  rails  on  the  hop- 
per must  be  taken  up  and  relaid. 

Despite  every  effort  to  place  the  cuts  to  good  advan- 
tage, it  will  be  impossible  to  clean  up  the  gi'ound 
completely.  Ridges  will  be  left  between  the  cuts,  and 
though  the  size  and  height  of  these  may  be  reduced 
by  shooting  down  and  swinging  the  drag  with  a  snatch- 
block,  a  considerable  proportion  will  be  left.  A  close-up 
of  the  cuts,  with  the  ridges  between,  is  shown  in  the 
illustration.  It  does  not  pay  to  come  back  after  these. 
In  the  first  place,  the  tonnage  remaining  will  not  war- 
rant much  expense ;  in  the  second,  there  would  be  much 
difficulty  in  starting  a  cut  on  a  narrow  ridge,  as  the 
drag  will  slide  off  on  either  side  and  spill  the  load. 

Use  of  Drag  Necessitates  Shooting  Out 
Stumps  and  Boulders 

Among  the  practical  difllculties  found  in  operating 
a  drag,  the  most  grief  comes  from  meeting  obstacles 
in  the  tailing  pile  that  are  covered  up.  Where  the 
original  tailings  were  run  on  the  side  of  a  hill  or 
stacked  with  an  elevator,  trees,  stumps,  and  other  ob- 
jects or  materials  are  frequently  covered  up,  and  only 
discovered  later  as  the  cut  is  made.  These  must  be 
shot  out  or  cut  out,  either  process  being  a  mean  job, 
which  delays  the  work.  Boulders  are  another  nuisance 
— if  met  unexpectedly  they  may  break  a  cable  or  badly 
damage  the  drag  before  the  hoist  can  be  stopped. 
Among  other  things  to  try  the  heart  of  the  hoistman 
is  the  danger  of  caves  when  the  cut  is  deep  and  the 
walls  are  high.  It  frequently  happens  that  a  rush  of 
tailings  will  bury  the  drag  completely  and  necessitate 
a  lot  of  work  to  dig  it  out. 

With  all  its  disadvantages,  however,  the  drag  when 
properly  operated  under  the  right  conditions  has  much 
to  recommend  it.  It  is  a  simple,  positive  method  of 
getting  material  to  the  mill.  Barring  accidents,  there 
is  nothing  to  get  out  of  order,  and  repairs  can  usually 
be  made  right  on  the  spot.  It  is  not  affected  by  weather 
conditions.  Its  capacity  is  entirely  adequate  for  a 
small  mill.  Finally,  in  case  of  a  mill  shutdown  it  can 
be  operated  without  stop  until  the  hopper  is  full,  thus 
giving  the  mill  a  reserve  capacity — a  feature  impossible 
with  sluicing.  The  salvage  value  of  the  outfit  is  con- 
siderable. 

(lI'IOUAIINi;    COSTS  OK    Mil. I      \\l)    IKHSI-    n.H    24  lli'l   K   ll\^ 

l',.r  Ten 
DraKKiKK  tiiiliiiKt*  to  mill:  \mm>iiiiI  'rniiitiu!* 

I.i.Im.i,  twolKiixtiiieliM  »6  i\l  nn 

|>„»er IK  00 

Toliil »'"  00                  13, 6r. 

MilliiiKt 

l.,.l>nl.t»olMillmnll((«$6.  iU   UO 

Olio  helper     (rti  »J.  '>  0(1 

|'„wer I''   "0 

Totiil »"'  0(1  1(1    ».■. 

Miiperinteniienee  '■  0(1  2   3e. 

Tnliil  )7I    0(1  32   2i' 

With  a  milling  ratio  of  1  :M)  the  cost  of  concentrates 
was  $1().I0  per  ton.  To  this  figure  should  be  added 
repairs  and  amortization  of  |il:iiit.  It  is  ol)vious  that 
with  the  zinc  market  prevailing  at  the  end  of  r.)20  it 
was  impossible  t<i  operate  except  at  a  loss,  but  under 
normal  prici-s  and  advantageous  operating  coniiitioiis 
there  is  n  fair  margin  of  jirofit. 


June  25,  1921 


Engineering    and    Mining    Journal 


1069 


By  The  Way 


A  Lead  Devil 

The  Old  Boy  was  doubtless  the  patron  saint  of 
smeltermen  in  a  more  superstitious,  less  intelligent 
age.      This    probably    accounts    for    the    half-aspirated 

prayers  that  even 
now  fall  upon  and 
shock  the  pious 
ear  occasionally 
when  something 
about  the  charge 
goes  wrong.  Oft- 
times  a  smelter 
veritably  looks 
at  night  like  hell, 
so  much  so  that 
Dante  would  feel 
in  familiar  sur- 
roundings. One  is 
not  startled  then, 
even  on  Friday  the 
thirteenth,  when 
he  comes  across  a 
bit  of  metal, 
grotesquely  shaped, 
like  that  shown  in 
the  accompanying 
illustration.  This 
"devil"  was  acci- 
dentally formed 
when  a  sample  of 
lead  was  poured 
on  an  iron  plate. 
The  figure  is 
about  8  in.  high 
and  a  quarter-inch 
thick  and  will  do  very  well  as  an  idol  for  the  profane 
at  the  plant  in  Newark  where  it  had  its  origin. 

The  Green  Goddess 

Mining  engineers  must  not  fail  to  see  "The  Green 
Goddess"  the  next  time  they  come  to  New  York.  First 
register  at  the  Institute  and  pay  those  dues,  incident- 
ally ;  then  ho !  for  the  nearest  taxi  and  the  verdure-hued 
divinity.  We  hope  this  notice  will  do  some  good,  be- 
cause the  producer  has  offered  us  two  tickets  for  the 
publicity  and  we  want  hirn  to  get  his  money's  worth. 
Mr.  Winthrop  Ames  also  sent  a  little  blurb  about  the 
leading  man,  but  of  course  we  can't  run  anything  of 
the  sort  in  our  editorial  pages.  It  pains  us  even  to 
think  of  it.  We  are  trying  very  hard  to  be  ethical 
nowadays. 

Opportunity  Knocks 

Only  the  present  business  depression  and  the  gen- 
eral all-around  rottenness  of  the  market  prevent  us  from 
getting  in  touch  with  the  writer  of  the  following  letter, 
which  is  translated  from  the  French.  It  was  received 
in  the  Paris  office  of  a  large  American  machinery  house: 

I  have  just  learned  that  you  do  core  drill  prospecting: 
in  all  countries  of  the  world,  and  inasmuch  as  I  also  am 
engaged  in  searching  for  mines,  I  address  you  with  the 
sole  aim  of  communicatin;;  to   you   my  proposition. 


THE  I.E.\D  DEVIL 


I  possess  a  silver-lead  mine  on  which  work  has  ceased 
due  to  lack  of  capital  necessary  to  arrive  at  the  exploita- 
tion stage.  The  preliminary  work  has  given  good  results. 
An  analysis  has  shown  45  to  50  per  cent  lead,  25  to  27 
per  cent  silver,  and  10  per  cent  copper. 

For  this  mine,  I  am  willing  to  associate  myself  with  your 
company  or  I  will  sell  the  mine  with  the  provision  that  I 
direct  the  mine  works  and  for  a  royalty  per  ton.  If  neces- 
sary, I  am  willing  to  cede  my  rights  to  all  my  other  min- 
ing properties  according  to  the  terms  of  the  contract  con- 
cluded between  your  company  and  myself.  And  I  shall 
provide  you  with  all  useful  information  to  put  the  mine 
into  operation  from  the  point  of  view  of  exploitation.  A 
capital  of  100,000  fr.  is  needed.  The  mine  is  well  situated. 
The  entries  pass  under  the  right  of  way  of  the  Paris- 
Lyon-Mediterannee  railway  and  under  a  road  only  three 
kilometers  distant  from  a  railway  station.  The  veins  are 
heavy,  varying  from  one  to  three  meters  thick  for  an 
established  distance  of  several  kilometers. 

I  have  also  discovered  in  the  same  district  other  deposits 
such  as  coal,  silver-lead,  gold-bearing  quartz  interlaid  with 
antimony.  The  vein  is  lm.80  wide  and  has  been  traced  for 
400  meters.  You  will  please  advise  me  if  these  affairs 
interest  you. 

I  am  very  loyal  in  business.  In  fact,  I  believe  that  enter- 
prises of  this  sort  can  succeed  and  conserve  for  a  long  time 
their  success  only  if  they  rest  on  a  condition  of  honesty  and 
absolute  frankness. 

In  consequence,  I  give  you  the  best  guarantee  that  my 
teaching  is  as  I  have  outlined,  the  most  precious  for  you. 
You  certainly  are  convinced  that  I  would  not  promise  this 
were  I  not  absolutely  sure  that  my  prospects  are  such  as  I 
have  described  them  to  you. 

After  all  is  said  and  done,  human  nature  is  the  same 
all  the  world  over. 

Goin'  h'On  Shif 

By  D.  E.  a.  Charlton 
W'en  thee  wakes  tha  sun  is  streamin'  in  tha  winnow,  an' 

tha  gleamin' 
O'  tha  dewdrops  as  they  glisten  in  tha  grass 
Makes  tha  worl'  look  snug  an'  fifty,  an'  thee  naws  that  it's 

If  thee  lies  there  'stead  o'  startm'  m  thy  task. 

So  thee  jumps  h'up  in  a  'urry,  puts  tha  clothes  h'on  in  a 

flurry. 
An'  gaws  daown  to  'ave  some  'am  an'  h'eggs  an'  tea. 
There's  tha  missus,  neat  an'  tidy,  with  a  laugh  she  stops  to 

chide  'ee 
For  she's  wish'd  for  fear  that  late  to  work  thee'd  be. 

Then    thee    finishes    tha    h'eatin',    sez    good-bye,    an'    starts 

a-meetin' 
O'  tha  chaps  'oo's  travelin'  long  tha  road  with  thee. 
"Moornin*  Jan,  an'  Bill,  an'  'Arry.     'Ow's  gettin'  on."    They 

carry 
H'each  'is  bucket  full  o'  pasty  an'  o'  tea. 

There's  a  good-sized  crowd  a-waitin,'  'oo  is  askin'  for  a  ratin' 

An'  'oo's  'opin'  that  they'll  Ian'  some  kin'  o'  job. 

Wile  tha  chaps  'oo's  workin'  steady,  in  tha  dry-'ouse  gettin' 

ready, 
Is  discussin'  differen'  ways  o'  cavin'  gob. 

'Fore  tha  w'istle  starts  a-blawin".  mos'  tha  boys  is  dressed 

an'  jawin' 
An'  a-walkin'  with  tha  shifters  to  the  shaf, 
There  we  lines  h'up  on  tha  cages,  an'  gaws  daown  by  easy 

stages — 
But  that  day's  work,  son,  is  not  commenced  by  'alf. 

W'en  we  reach  tha  bloody  station,  there's  tha  nipper  jus' 

a-pacin', 
An'  a-passin'  h'out  the  newly  sharpened  steel. 
Then   h'each   contrac'   starts   a-makin'   for    their   place,   an' 

soon  a  shakin' 
0'  tha  drills  is  'card— an'  work  is  h'on,  you  feel. 
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Consultation 


The  Metallurgy  of  Tungsten 

"Will  you  kindly  tell  me  whether  tungsten  is  used  very 
much  in  the  metallic  state  and  for  what  purposes?  I  would 
also  like  to  know  briefly  how  tungsten  is  reduced  to  the 
metallic  form  from  its  ores?" 

Tungsten  metal  is  used  in  the  well-known  tungsten 
lamp  filaments,  for  targets  and  cathodes  in  X-ray  tubes, 
for  electric  contacts  for  the  make  and  break  of  mag- 
netos, and  for  induction  coils.  Its  greatest  application, 
however,  is  as  an  alloy  in  the  manufacture  of  high- 
speed steel  and  machine  parts.  The  insistent  demand 
for  tungsten  in  ferro-alloy  manufacture  during  the  war 
led  to  extraordinary  increases  in  price  and  greatly 
stimulated  tungsten  production  in  the  United  States. 
At  present,  owing  to  the  quietness  of  the  ferro-alloy 
industry  and  the  low  prices  of  foreign  ores,  tungsten 
mining  in  the  United  States  is  dormant. 

Tungsten  metal  is  usually  obtained  from  wolframite 
fFeMn)  W0„  by  thoroughly  mixing  the  mineral,  after 
it  has  been  ground  in  a  ball  mill,  with  sodium  carbonate 
(a  small  amount  of  sodium  nitrate  may  be  used),  care 
being  taken  that  the  soda  is  in  excess  of  the  WO.,  con- 
tent of  the  ore.  This  mixture  is  roasted  in  a  gas-fired 
reverberatory  furnace  at  a  temperature  of  about  800 
deg.  C,  the  consequence  of  this  operation  being  the 
formation  of  a  pasty  mass,  sodium  tungstate,  covering 
the  bottom  of  the  furnace.  This  sodium  tungstate  is 
raked  out  while  hot,  and  after  cooling  is  finely  crushed. 
The  next  step  in  the  process  is  to  get  the  sodium 
tungstate  in  solution  by  agitating  it  in  a  vat  with  hot 
water  and  filtering  the  solution.  The  clear  liquid  is 
then  heated  to  a  boiling  temperature  and  calcium  tung- 
state precipitated  by  treating  it  with  calcium  chloride, 
CaCl,.  Washing  the  white  precipitate  and  boiling  with 
hydrochloric  acid  yields  tungstic  acid,  H,WO,,  a  yellow 
precipitate.  Although  usually  of  high  purity  at  this 
stage  of  the  process,  it  is  brought  to  a  higher  degree  by 
boiling  with  a  .solution  of  ammonium  hydroxide,  to  give, 
after  filtration,  a  clear  solution  of  ammonium-para- 
tungstate.  This  solution  is  evaporated,  and  the  residue 
treated  with  nitric  acid  to  form  the  yellow  tungstic  acid. 
Repetition  of  this  refining  step  may  be  necessary  In 
obtain  a  suHicienlly  pure  product. 

The  next  stage  is  to  fire  the  tungstic  acid  in  silica 
crucibleH  at  about  1,000  deg.  (",.,  driving  off  the  water. 
Impuritie.s  remaining  in  the  product  may  be  iron, 
aluminum,  and  calcium  oxides.  The  WO,,  oxide  of  tung- 
Hten,  remaining  after  this  operation  is  reduced  in  a 
clo.Hed  furnace,  heaterl  to  about  1,200  deg.  ('.,  through 
which  u  conlinuou.H  (low  of  pun-  hydrogen  is  passed. 
The  process  leaves  pure  tungsten  in  the  form  of  a  dark 
gray,  finely  cryHtalline  powrler,  stable  under  normal  con- 
ditioHH,  which  is  removed  from  I  hi-  furnaco  after  alioul 
Heven  hourn'  treatment  and  pressed  in  spcHjinI  diskH 
under  hydraulic  pressure.  The  metal  crystals  adhere 
together  to  form  a  bar.  The  pressed  bar  is  then  heated 
in  a  special  furnace  supplied  with  an  atmosphere  of 
hydrogen,  to  prevent  metal  oxldalioii,  to  altout  Jl.OOO 
deg.  ('.,  giving  a  heavy,  silvery  metal,  hard  and  brittle. 
I'.  M.  Kccney  has  estimated  that  probably  hulf  the  con- 


sumption of  tungsten  in  alloy  steel  js  used  in  the  form 
of  ferrotungsten,  the  remainder  being  tungsten  metal. 
The  U.  S.  Geological  Survey  states  that  the  ratio  has 
changed,  and  that  now  about  three-fourths  of  the  tung- 
sten used  is  introduced  into  steel  as  ferrotungsten,  be- 
cause of  the  purer  fonn  in  which  ferrotungsten  is 
manufactured  and  because,  for  a  time,  the  powder  could 
not  be  obtained. 

Ferrotungsten  is  generally  made  in  an  e'ectric  fur- 
nace and  has  a  high  density  and  fine  gray  fracture,  and 
is  not  crystalline.  The  metallurgy  is  simple,  including 
the  reduction  of  the  ore  with  carbon  as  a  reducing  agent 
and  a  subsequent  refining  and  decarburization,  details 
of  which  can  be  found  in  a  paper  in  Vol.  LXII  of  the 
Transactions  of  the  American  Institute  of  Mining  and 
Metallui'gical  Engineers,  "Manufacture  of  Ferro-alloys 
in  the  Electric  Furnace,"  by  R.  M.  Keeney.  It  is  de- 
scribed as  being  a  ferro-alloy  easy  to  manufacture,  ex- 
cept for  the  fact  that  it  must  be  made  in  a  knock-down 
furnace.  At  one  time  tungsten  ores  were  put  in  the 
charge  and  the  tungsten  was  alloyed  directly  with  the 
steel,  the  original  method  of  manufacturing  tungsten 
steels,  but  because  impurities  were  introduced  into  the 
finished  product  by  this  arrangement,  the  method  was 
not  continued. 

No  definite  schedule  of  specifications  for  tungsten 
ore  seems  to  exist,  transactions  being  consummated  ac- 
cording to  the  different  reciuirements  of  individuals. 
During  the  war  all  grades  of  tungsten  ore  were  used, 
and  although  the  demand  was  first  for  ores  of  high  con- 
centration and  purity,  it  gradually  gave  way  to  the  use 
of  low-grade  and  impure  niaterial.  One  firm  is  re- 
ported by  the  U.  S.  Geological  Survey  to  have  been 
organized  specifically  for  the  jiurpose  of  purchasing  ores 
carrying  less  than  60  per  cent  WO,,  and  ores  containing 
sulphur,  copper,  arsenic,  bismuth,  tin,  antimony,  phos- 
phorus or  other  impurities,  to  which  most  users  ob- 
jected. Another  company  was  organized  to  handle  tail- 
ings carrying  as  little  as  1  per  cent  WO,. 

The  prices  of  tungsten  concentrates  ai'e  so  low  that 
the  entire  tungsten  industry  in  the  United  States  is  at 
a  standstill.  Because  of  the  high  cost  of  mining  domes- 
tic deposits,  compared  with  the  cheap  foreign  mining, 
the  industry  can  thrive  oidy  under  stress  of  war  and 
an  exceptionally  high  tariff,  ('onsumption  i)rior  to  the 
war  in  the  United  States  was  between  3,000  and  4,000 
tons  aninially  of  concentrates  carrying  60  per  cent  of 
WO,.  During  (he  war  it  jumped  to  10,525  tons  (1918). 
and  (luring  1021  it  will  be  V('i\'  low,  because  of  the  gen- 
eral industrial  inactivity  ami  sl;ick  demand  for  most 
metal  products. 

Fur  further  details  the  reacliT  is  referred  to  Bulletin 
No.  12  of  the  South  Dakotii  School  of  Mines.  "The 
Occurrence,  rheniiHtry.  Metallurgy  and  Uses  of  Tung- 
stc-n."  by  Ilunncr  and  Harttnaii;  llic  March-April.  1921, 
issue  of  Till'  Smith  Afriraii  .Inunml  of  I iiilii.it rirs,  con- 
taining an  article  "The  Manut.iri  uri'  ;ind  Uses  of  Tung- 
sten," by  W.  K.  .lohn,  and  the  annual  publications  on 
tungsten  in  the  volume  Minvrnl  UmourrrH,  of  the  U.  S. 
(H'liliiginil  Survey. 
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Trimming  a  Steel  Smokestack 

By  H.  H.  Hunner 

Written  for  Engineering  and  Mining  Journal 

A  heavv  windstorm  developed  a  breach  in  a  48-in. 
X  100-ft  "steel  stack  70  ft.  from  the  base.  As  the 
boiler  plant  was  no  longer  to  be  used  except  for  steam 
heating,  it  was  decided  to  cut  the  stack  off  at  the  break. 
The  stack  was  fitted  with  a  stationary  ladder  of  i  x 
2-in.  strap,  which  was  all  that  had  saved  the  top  30 
ft.   from  tearing  off. 

As  two  buildings  stood  close  to  the  base  of  the  stack, 
and  as  men  were  daily  employed  in  them,  the  first 
quiet  dav  was  decided  upon  as  an  opportune  occasion  on 
which  to  do  the  work.  A  U-hook  of  i-in.  round  iron 
with  an  eve  for  1-in.  rope  at  one  end,  was  dropped 
over  the  top  of  the  stack.  The  lower  end  of  the  rope 
was  strung  through  a  snatch  block  at  the  base  of  a 
tree  and  tied  to  a  locomotive. 

Three  strands,  about  40  ft.,  of  wrapped  cordeau  were 
slipped  around  the  stack  just  above  the  horizontal  joint 
at  the  70-ft.  break,  the  last  strand  having  previously 
been  threaded  through  1-in.  powder  about  every  2  tt 
and  the  cartridge  tied  to  the  wrapped  cordeau  A 
half  stick  of  iMn.  powder  was  tied  on  each  side  ot 
the  ladder  and  connected  with  the  other  explosives.  A 
batterv  was  used  to  fire  the  shot.  The  locomotive 
engineer  was  signaled  to  open  the  throttle  wide  and 
the  shot  was  fired  a  second  or  two  later.  Five  sections 
of   the   stack   landed   about    30    ft.    from   the   base    of 

*  The^'section  just  above  the  shot  stayed  hanging  at 
the  intersection  of  the  horizontal  and  vertical  joints. 
The  hook  was  fastened  to  this  and  the  rope  put  under 
tension.  Two  sticks  of  powder  finished  the  job  and 
left  the  stack  in  condition  for  future   use. 

Power  Required  in  Gold  Dredging 

Written  for  Engineering  and  Mining  Journtjl 

In  the  dredging  of  over  43,000,000  cu.yd.  of  gold-bear- 
ing -ravel  in  1920  in  California,  the  consumption  of 
powe'r  was  slightly  in  excess  of  63.000,000  kw.-hr.  The 
average  power  required  for  dredging  operations  was 
1  465  kw.-hr.  per  cu.yd.  In  one  large  operation,  power 
averaged  1.36  kw.-hr.  and  in  another  of  similar  magni- 
tude, 1.54  kw.-hr.  These  figures  are  for  large  dredges 
operating  under  favorable  conditions. 

Changing  Skips  at  the  Plymouth  Mine 

Writt.n   for  Engineering   and   Mining  .lournal 

At  the  working  shaft  of  the  Plymouth  Consolidated 
Gold  Mines,  Ltd..  at  Plymouth,  Cal.,  ore  skips,  man 
cages  and  timber  skips  are  in  use.  To  change  from 
one  to  the  other  with  a  minimum  of  time  a  convenient 
method  has  been  devised.  Back  of  each  hoisting  com- 
partment a  light  steel  frame,  suspended  from  a  trans- 
verse shaft  at  its  upper  end,  is  placed.  On  the  lower 
part  of  the  frame  are  four  small  wheels,  as  shown  in  the 
accompanving  illustration. 

The  lower  cross  bar  of  the  frame  is  attached  to  two 
rods  which  at  their  other  extremities  are  attached  to  a 
crosshead.     The  crosshead  is  attached  to  a  piston  rod 


and  piston  operated  by  an  air  cylinder.  The  air  cylin- 
der is  suspended  on  trunnions,  and  part  of  the  weight 
of  the  side  bars  is  carried  by  a  small  wheel  attached 
to  the  crosshead.    The  wheel  travels  upon  a  short  length 


DEVICE  USED  AT  PLYMOUTH  MINE.  IN  CALIFORNIA.  TO 
FACILITATE   CHANGING   SKIPS 

of  track  supported  by  cross  pieces.  The  arrangement 
is  shown  bv  the  sketch.  The  stroke  of  the  cylinder  is 
approximatelv  five  feet  and  it  is  operated  by  compressed 


I    i 


^WINClvr,     FRA.ME.'^       INDICATED     IN     ACCOMPANYING 
SKETCH.  Tn   PLACE  IN  HOISTING  COMPARTMENTS 

air.  The  valve  for  its  operation  is  on  the  platform  upon 
which  the  operator  who  changes  the  skips  stands  ihe 
cylinder  and  its  accompanying  gear  are  beneath  the  ore 
pocket  and  away  from  the  shaft. 
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When  it  is  desired  to  change  a  skip,  the  hinged  sec- 
tions of  the  guides  are  swung  out  of  their  regular  posi- 
tion, the  skip  is  hoisted  to  the  change  position,  and  a 
chain  attached  to  a  chain  block  hooked  into  an  eye  at 
the  top  of  the  skip.  The  chain  block  is  tightened  up, 
picking  up  the  weight  of  the  skip.  The  skip  is  then 
pushed  out  of  the  compartment,  the  hoisting  rope 
slackened,  and  the  hoisting-rope  pin  disconnected, 
thereby  releasing  the  skip. 

The  chain  block  is  attached  to  a  crab,  which  is  sup- 
ported on  an  overhead  track,  and  the  skip  is  moved 
along  this  track  out  of  the  way,  and  the  cage  shoved 
into  position,  the  hoisting  cable  attached  and  the  chain 
block  eased  up,  the  air  cylinder  and  frame  allowing  the 
cage  to  be  moved  over  the  compartment  without  shock 
or  swing.  The  chain  block  hook  is  then  disconnected, 
the  cage  is  lowered,  and  the  guides  are  swung  and 
locked  in  their  proper  position.  The  whole  operation 
requires  less  than  five  minutes. 

The  track  supporting  the  skips  and  cages  e.xtends 
across  in  front  of  the  shaft  compartments  and  closes 
on  itself  at  a  point  close  to  the  inclined  members  of  the 
steel  headframe.  It  is  at  a  height  to  give  sufficient 
clearance  in  handling  the  skips.  Each  skip  and  cage 
is  provided  with  separate  chain  blocks.  The  device  wag 
made  in  the  mine  shops. 


The  Plumb  Bob  Pccket 
By  S.  H.  Hamilton 

Written   for  Engini  ering  ojirt  Minitu/  Joio-nat 

"Do  not  begin  the  day's  work  by  leaving  the  plumb 
bob  behind,"  says  Prof.  Tracy.  "And  do  not  put  it  in 
the  transit  box,"  says  Experience.  "Don't  carry  it  in 
your  pocket,"  says  Friend  Wife.  So  here  is  a  sugges- 
tion as  to  how  it  may  be  carried: 


Sutptndtr  txjtto 


itction  at 

Int*  rtarntd 

to  fif  plumb  bob 


Safety  Attachment  to  Arsenic  Condenser 
By  Herman  Schwerin 

Written  for  Engineering  and  Mining  Journal 

The  following  notes  and  sketch  describe  a  device  that 
I  have  used  in  my  laboratory  for  several  months  in 
connection  with  an  arsenic  condenser  and  which  I  have 
found  useful  in  preventing  the  solution  from  sucking 
back  into  the  flask  owing  to  condensation.  The  device 
consists  of  a  bent  U-tube  with  one  limb  about   6   in. 


Tube  isdmm.cx/tsl^e  ollam.  - 
Long  arm  arU  tube  f 
is  S^'long.        „  „  '',. 

Shorf-^pirm  of  U  tube 
is  1%  long. 


r'K-KKT  ON  'ruii'oo  i,K<;  i-<m  ri.iMH  isoit 

Take  a  nhort  lenKth  of  toutfh  but  tlexil)le  hose  (a 
HalcHman'H  Hamplo  would  be  juHt  the  thinvr)-  Ream  out 
the  inHJfk;  of  the  hom-  at  one  end  .ho  that  it  will  reci'ive 
the  plumb  bob.  A  trianKular  piece  of  kIuhh  from  a 
broken  Ujttle  will  .nerve  an  a  tnp<T  reamer.  A  HOlid 
rinjf  of  uncut  how  should  J»o  left  at  thi'  bottom  to  pre- 
vent the  bob  from  .nlippinjf  throuxh.  Kimhion  ii  hood 
or  cover  for  the  bob  from  an  old  lent  her  upper  and 
attach  both  to  the  fripod  le»(,  bh  nhown  in  the  acconi 
panying  Hketch. 


r-TlBE   USED   IN   ARSENIC  CONDENSER  TO   PRRVKXT 
.SOLUTION  FROM  BEING  SUCKED  n.\CK 

long  and  the  other  1^  in.  made  of  tubing  of  4  mm.  exter- 
nal diameter.  The  long  limb  goes  up  into  the  condenser 
tube.  The  short  limb  .stands  about  half  an  inch  above 
the  solution  in  the  beaker.  The  U-tube  is  filled  with 
water.  If  condensation  occurs  in  the  flask  before  the 
distillation  is  finished,  the  water  will  be  sucked  back 
out  of  the  U-tube  and  then  enough  air  to  take  care  of 
the  condensation  will  also  be  sucked  through  the  U-tube. 
In  this  way  all  the  distillate  is  left  in  the  beaker.  If 
the  di.stillation  was  not  complete,  the  U-tube  should  be 
sealed  again  with  a  small  quantity  of  water  from  the 
wash  bottle. 


Cleaning  Linen  Tracings 
By  C.  Nyk 

Writtiii  fur  Knptnerrlnp  ami   Sl\n\nii  Journal 

Linen  tracing.M  can  be  thoroughly  cleaned  with  guao- 
linc.  A  clean  wad  of  cheesecloth  or  linen  is  soaked 
in  gasoline,  the  excess  is  sciuce/ed  out  and  the  surface 
of  the  tracing  is  then  carefull.\  wiiicd  with  it.  It  is 
best  to  have  a  clean  sheet  of  paper  underneath  the 
tracing  when  doing  this.  This  method  removes  all  dirt 
and  pencil  marks  and  leaves  the  ink  lines  and  tracing 
linen  dean  and  not  injured  in  any  way.  Better  blue- 
prints can  V)e  obtained.  Of  course,  the  gofoline  u»ed 
Mhonld  be  kept  frei'  from  dirt.  I  The  gasoline  should  be 
free  from  water  iilso.      K  III  TOR.  j 
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The  Petroleum  Industry 


Peruvian  Oil  Fields 

By  Vernon  F.  Marsters 

Written  for  Engineering  and  Mining  Jouiual 


MORE  THAN  A  CENTURY  AGO  petroleum  in 
the  form  of  "la  brea"  was  known  to  exist  in 
northern  Peru,  and  formed  the  basis  of  a  small 
industry.  Its  occurrence  in  the  interior  from  Negritos 
was  known  to  the  Spanish  invaders,  and  it  was  actually 
"mined"  by  them,  the  product  being  used  for  painting 
ship  bottoms.  As  a  national  trait  of  the  Spanish  peo- 
ple, they  were  much  more  interested  in  the  early  days 
in  a  vigorous  search  for  the  precious  metals  than  any- 
thing else  in  Peru.  The  occurrence  of  la  brea  interested 
only  the  sea-going  group,  so  the  little  oil  deposits,  as 
they  oozed  from  the  desert  sands  near  the  south  end  of 
Cerro  de  Amotape,  were  soon  forgotten. 

In  the  early  60's  activity  in  the  search  for  petroleum 
began,  and  in  the  early  70's  actual  drilling  was  started 
in  the  Province  of  Tumbes.  Even  at  this  early  date 
American,  English,  and  French  prospectors  were  scout- 
ing the  Province  of  Tumbes  and  the  Department  of 
Piura.  English  and  French  prospectors  failed  in  their 
attempts  to  find  oil  in  Quwbrada  Heath,  southwest  from 
Tumbes.  An  American  who  had  started  actual  drilling 
in  the  region  of  Zorritos  (Province  of  Tumbes)  ob- 
tained some  appreciable  production  and  later  entered 
into  partnership  with  the  well-known  business  man  of 
Callao,  Sr.  Faustino  Piaggio.  This  gentleman  is  now 
the  sole  owner  of  the  Zorritos  field. 

Development  of  Importance  Begun  in 
Early  90's 

Serious  development  began  in  the  Negritos  field  in 
the  early  90's,  when  Herbert  Tweddle  transferre3  his 
interest  in  this  concession  to  the  London  Pacific  Petro- 
leum Co.  In  the  Lobitos  field  prospecting  did  not  begin 
until  1901,  and  by  1905,  under  the  direction  of  the 
Peruvian  Corporation,  some  fairly  good  shallow  wells 
had  been  drilled.  In  1905  the  Lobitos  Oil  Co.  assumed 
the  ownership  of  this  field.  About  1905,  the  discovery 
of  asphaltic  sands,  near  the  northwest  slopes  of  Cerro 
de  Amotape  and  in  the  drainage  basin  of  Quebrada  de 
Mancora,  Department  of  Piura,  led  a  Mr.  Taiman  to 
drill  a  well  near  a  point  known  as  La  Brieta  ( Hacienda 
de  Fernandez ) .  Although  this  well  was  drilled  to  a 
depth  of  only  455  ft.,  not  less  than  four  distinct  sands 
were  found.  The  production  was  not  large  and  con- 
.'isted  of  a  heavy  black  oil  containing  an  asphaltic  base. 
So  far  as  I  am  aware  no  further  drilling  has  been  done 
in  this  locality. 

The  remaining  producing  area  of  Peru  is  in  the  De- 
partment of  Puno,  in  the  southern  part  of  the  Peruvian 
Republic.  The  field  is  on  the  northwest  side  of  Lake 
Titicaca.  It  was  first  recognized  by  the  Brown  brothers, 
of  Los  Angeles,  Cal.,  who  formed  a  company  to  test  the 
region.  This  area  is  known  as  the  Pusi  or  Pirin  field. 
No  fewer  than  ten  wells  were  drilled,  and  from  five  to 
seven  of  these  gave  some  production.     The  Pusi   field 


was  a  producer  from  1906  to  1915,  when  all  operations 
ceased. 

The  early  prospecting  in  the  Peruvian  Republic  has 
led  to  the  development  of  the  following  fields:  The 
Zorritos  field,  on  the  coast  line,  forty  kilometers  south- 
west of  Tumbes,  Province  of  Tumbes;  the  Lobitos  field, 
on  the  coast  line,  approximately  forty-five  kilometers 
northwest  of  Talara,  Department  of  Piura;  the  Ne- 
gritos field,  on  the  coast.  Department  of  Piura,  and 
extending  over  large  concessions  from  Talara  to  the 
south  and  east  (Talara  is  the  shipping  port  of  the 
Negritos  field)  ;  Hacienda  de  Fernandez  (La  Brieta),  in 
Quebrada  de  Mancora  and  approximately  thirty  kilo- 
meters to  the  interior  from  the  port  of  Mancora,  De- 
partment of  Piura,  and  the  Pusi  or  Pirin  field.  Depart- 
ment of  Puno,  on  the  northwest  side  of  Lake  Titicaca 
and  northeast  from  Juliaca,  the  railway  junction  point 
to  Cuzco  on  the  north  and  Puno  on  the  south. 

Formations  of  the  Northern  Peruvian 
Oil  Fields 

From  the  accompanying  map  it  will  be  seen  that  the 
producing  fields  in  northern  Peru  are  confined  to  the 
north  end  of  the  coastal  plain  that  borders  the  Andes 
on  the  west  and  extends  to  the  Pacific  shore  line.  The 
coastal  plain  extends  north  into  Ecuador  and  south 
through  the  Province  of  Tumbes  and  the  Department  of 
Pinra  and  from  Lambayeque  to  Rio  Saiia,  where  the 
foothills  of  the  Andes  reach  the  coast. 

The  formations  of  the  coastal  plain  are  composed 
entirely  of  Tertiary  sediments.  My  investigations'  led 
to  the  conclusion  that  not  less  than  400  ft.  of  Tertiary 
sediments  would  be  found  in  the  north  arm  of  the  plain 
or  that  portion  west  of  Cerro  de  Amotape.  The  central 
and  widest  part  of  the  coastal  plain  will  probably  con- 
tain even  a  thicker  series  of  Tertiary  sediments  than 
is  exhibited  in  the  north. 

In  the  north  sector  there  are  not  less  than  three 
members  in  the  Tertiary  sediment  with  unconformities 
existing  between  each.  The  uppermost  member,  com- 
posed mainly  of  coarse  sediments  with  some  clays, 
forms  the  table-land  topography  in  the  region  of  Payta 
and  the  many  benches  or  mesas  in  the  interior  from 
Negritos  and  Lobitos.  This  member  rests  unconform- 
ably  upon  a  series  of  red  and  gray  clays,  which,  from 
Payta  north,  form  the  shore  cliffs  to  the  Ecuadorian 
border. 

Investigation  of  well  records  from  diff'erent  fields  has 
brought  to  light  facts  which  strongly  suggest  that 
another  unconformity  exists  at  a  depth  of  approxi- 
mately 650  ft.,  and  further  that  this  break  may  occur 
anywhere  from  650  to  1,000  ft.  Since  these  investiga- 
tions were  published  a  well  has  been  drilled  to  a  depth 

'"Infornie  preliminar  Sobre  la  Zona  Petrollfera  del  Norte  del 
Peru."  Per  V.  V.  Marsters,  Bol.  No.  50.  Cuerpo  de  Ingeniercs  de 
Minas  ili'l   IViii. 
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of  3,900  ft.  The  drill  was  still  in  Tertiary  at  this  depth, 
so  it  is  evident  that  the  early  estimate  of  the  total 
thickness  of  the  Tertiary  sediment  in  the  northern  part 
of  the  coastal  plain  had  not  been  overestimated. 

It  may  be  stated  here  that  other  parts  of  the  Peru- 
vian shore  line  are  likewise  bordered  by  coastal  plain 
sectors,  but  none  of  these  has  been  subject  to  detailed 
investigation  or  testing  for  petroleum  deposits,  although 
seepages  of  oil  are  known  to  exist  on  some  of  them. 

The  remaining  sectors  may  be  described  as  follows : 
The  Tambo  de  Mora-Pisco-Nasca  coastal  plain,  with  ap- 
proximately 250  kilometers  of  shore  line;  the  Ocona- 
Mollendo-Tambo  sector,  the  southeast  end  of  which  is 


PRODUCIXG  oil  fields  OF  NORTHERN  PERU 

not  completely  .severed  from  the  broader  and  remaining 
sector,  and  the  Moquequa-Tacna  sector,  which  continues 
into  northern  Chile.  The  Peruvian  portion  of  the  plain 
is  bounded  on  the  southeast  by  the  River  Sama. 

Characteristics  of  Individual  Fields 

Zorritog  Field — The  Zorritos  field  was  the  first  to 
produce  petroleum  in  commercial  amount.  A  refinery 
wa.s  built  in  the  field  during  the  earlier  .stages  of  de- 
velopment. Later  the  owner,  Sr.  Piaggio,  built  a  larger 
refinery  at  Caliao,  where  he  continued  to  refine  his  own 
production  and  built  up  a  large  remunerative  trade  on 
the  we.Ht  coa.st  of  South  America.  His  refined  product 
wa.s  mainly  kerosene.  According  to  statistics  available, 
313  wr-IJH  had  been  drilled  in  this  field  by  1914.  Appar- 
ently fifty  wells  seem  to  have  been  the  maximum  num- 
ber producing  at  any  one  time.  Three  sands  are  known 
in  this  field.  They  vary  in  det)th  from  194  to  I. OK)  ft. 
The  (lei-pcHt  well  of  which  1  have  any  note  was  drilled 
to  3,020  ft. 

LobitoK  Fii'l'l  —Thin  field  is  operated  by  the  Lobito.s 
Oil  Co.  By  1917  that  company  had  drilled  143  produc- 
ing wells.  Not  fewer  than  four  sands  had  been  en- 
countered, with  depths  varying  from  100  to  2.500  ft. 
The  dfepesl  well  drilled  in  the  field  in  rcportt'd  to  have 
reached  3,43r,  ft.  In  1912,  drilling  operations  were 
greatly  incrtascd.  During  that  M'jir  a  number  of  Mnw- 
ing  well.'*  were  obtained,  some  n(  which  showed  an 
initial  production  of  500  bbl.  per  il.iv.   Thin  conipiuiy  has 


its  own  tank  ships,  and  carries  the  greater  part  of  its 
crude  to  refineries  on  the  coast  of  British  Columbia. 

Negritos  Fidd — Negritos  field  was  formerly  operated 
by  the  London  Pacific  Petroleum  Co.  It  is  now  under 
the  control  of  the  International  Petroleum  Co.,  with  the 
subsidiaries  (Standard)  Lagunitos  Oil  Co.,  London 
Pacific  Petroleum  Co.,  and  West  Coast  Oil  Fuel  Co.  In 
1917,  a  total  of  695  producing  weHs  had  been  drilled  in 
this  field.  Not  fewer  than  seven  distinct  producing 
sands  have  been  found,  vai-ying  in  depth  from  300  to 
3,000  ft.  The  deepest  well  drilled  in  this  field  attained  a 
depth  of  3,900  ft.  Refineries  have  been  established  at 
Talara,  the  shipping  port  of  this  field.  The  West  Coast 
Oil  &  Fuel  Co.  transports  all  crude  and  refined  products 
from  this  section. 

Pusi  Field — In  the  Pusi  field,  no  detailed  investiga- 
tions have  been  made  by  the  government  officials,  as  in 
the  northern  fields,  and  such  information  as  may  be 
available  is  derived  solely  from  those  who  have  con- 
ducted private  investigations.  It  can  be  said  with  a 
fair  degree  of  certainty  that  the  formations  in  the 
vicinity  of  the  Pusi  field  are  in  pai't  Tertiary  and  in  part 
Cretaceous  in  age.  Favoralile  structural  conditions  exist 
in  the  Pusi  region.  The  formations  with  which  the  Pusi 
oil  deposits  are  associated  are  believed  to  cover  a  con- 
siderable area.  In  fact,  oil  seepages  are  known  at  many 
points  in  the  north  and  northwest  extension  of  the  high 
plains  from  Lake  Titicaca.  It  is  a  significant  fact  that 
similar  seepages  are  known  on  the  high  plains  of  Bolivia 
south  and  southeast  of  Lake  Titicaca,  the  same  geo- 
graphical and  geological  province  as  that  on  which  the 
Pusi  field  is  situated.  The  remoteness  of  this  region 
from  the  coast  and  the  high  cost  of  transportation  are 
among  the  difficult  factors  to  be  overcome  if  production 
in  any  great  amount  is  ever  to  be  obtained. 

In  the  Pusi  field  not  fewer  than  ten  wells  were  drilled. 
Producing  sands  were  found  between  250  and  700  ft., 
the  deepest  well  reaching  1,500  ft.  It  is  understood 
that  much  of  the  production  obtained  was  used  as  fuel 
on  the  engines  of  the  Southern  Peruvian  Ry. 

It  may  be  added,  without  going  into  details,  that 
many  places  remote  from  the  present  fields  are  known 
to  possess  seepages  showing  petroleum  of  different 
grades.  Samples  have  been  collected  from  some  of  these 
occurrences  and  tested,  with  fair  results.  These  locali- 
ties extend  from  the  coast  at  points  remote  from  pro- 
duction to  the  east  slopes  of  the  eastern  Andean  range. 

c;()MMi:uriAi.  ciiAUACTicu  "v  i-kkivian  pkthoi.iiim  in 

l'ro,luoti<m  of  th.'  NorthiTii  KieUii  I'lt  po.il 

NuplitlMi  .111(1  ((.iHi.lino 15  t..  2i 

KiTOHclii.' 20  to  24 

Troin  remaining  dintillati!,  lubricatinR  oili<  ooiutituto 20  to  JO 

I'roiludinn  of  tln>  I'um  Field 

CiiKolino •""    ' 

KcroNcno • 7  to  20 

(n)  For  (IntniU  ponncrnlng  Poriivinn  iii-lroliMim  »oi>  "I,o»  I'clrolpoB  IVrunMo«." 
|M,r  llii'nrdoA  DouKtiin.  Miim,  I'oru.  "(  oMuri-TO  Nncionnl  do  In  Indu^lrui  Miihtiii 
I')I8." 

Lubricant  nils  are  present  in  large  amoiiiil,  but  no 
figures  are  available. 

An  accompanying  table  slmws  the  production  of  Peru 
from  the  earliest  dale  at  whii  h  any  statistics  are  avail- 
able to  1020.  From  the  fignics,  it  is  evident  that  the 
Negi'itos  and  l.oliitos  fields  ;iie  gradually  increasing 
their  pniiiuctioM.  The  Zonilo.H  field  reached  its  inaxi- 
niuni  production  in  1910:  from  1910  to  1915  the  total 
annual  production  fell,  but  from  1915  to  19IS  it  was 
again  increased.     The  oidy  district  that  has  been  com- 
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mercially  productive  and  that  is  now  inactive  is  the  Pusi 
field,  and  that  fact  is  due  largely  to  its  geographical 
position  and  high  cost  of  transportation. 

PRODl-CTION  OF  PETROLEUM  IN"  PERr.  SOUTH  AMERICA,  FROM 


1896  TO    1920.   BV    DISTRICTS 


Year 
1896  ... 

Lobitos, 
Bbl. 

Negritos. 
Bbl. 

Zorrito- 
Bbl. 

Dcpt.  of 

i.   Puno(i) 

Bbl. 

I.agun- 
ito3. 
BhI. 

1897 

1899 

.1900 

1901 

>I902 

1903 

.1904 

.1905 75.000 

.1906 162.000 

1907 279.000 

1908 319,896 

1909 421,195 

1910 400,088 

3911 391,290 

1912 587,048 

1913 557,355 

J9I4 504,743 

.1915 664,972 

,1916 654,060 

4917 686.595 

J9I8 639.698 

(1919 

J920 

(o)  Quoted  from  Richardson 
American  Petroleum  Institute. 
production. 


335,160        37,720 

330,510        42.419 

396.750        65.475 

543,750       71.42'* 

740.070        70.750 

773.025      107.000 

882.698        94,048 

87,095 

83.343 

88.136 

72,736 

73.852 

75.262 

76.190 


1.071 
1.130. 
1.032, 
1.355. 
1.822. 
1.771. 
1.820 


1.365 

15.000 

76.103 

76.103 

50.000 

30.000 

15,000 

10.000 

346.673 

10.000 

282.713 

1.000 

392.618 

(■) 

(  ) 

.   S.   Geological  Survey.      ('>^ 
I  Estimated,     (d)    Included  in 


Total 
Production. 
Bbl 
47.536 
70.831 
70,905 

89.166 

274.800 

274,800 

286.725 

278.092 

290.123 

447.880 

535.294 

756,226 
1,01  1.180 
1,315,118 
1,330.105 
1.398.036 
1.751.143 
2.133.261 
1.917.802 
2.487,251 
2.550,645 
2,533,417 
2.536,102 
2,616.000  Kl 
2.790.000  (J) 
Quoted  from 
the  Negritos 


PETROLEUM    PRODUCTION    OF    SOUTH    AMERICAN    REPUBLICS 

FOR  1920 

Countries  Barrels 

Peru 2,790,000 

Argentine - 1,366,926 

Trinidad 1,628.537 

Venezuela 300,000 

In  the  world's  production  of  petroleum,  Peru  ranks 
the  ninth,  Trinidad  the  eleventh.  Argentine  the  thir- 
teenth, and  Venezuela  the  fourteenth  in  the  list  of  oil- 
producing  countries. 


tions  is  attested  by  seeps  of  oil  and  asphalt.  Gas  was 
encountered  in  a  well  drilled  for  water  near  Bocas  del 
Toro. 

Active  development  of  the  Panama  oil  fields  is  of 
recent  date.  A  well  drilled  by  the  Sinclair  Gulf  Corpora- 
tion in  1918  on  the  center  of  Columbus  Island  is  produc- 
ing considerable  gas. 

Early  in  1917  the  National  Assembly  of  Panama 
authorized  the  making  of  concessions  of  unoccupied 
territory  for  purposes  of  exploration  for  not  more  than 
three  years,  and  for  purposes  of  development  for  not 
over  twenty  years.  These  are  renewable  for  like  peri- 
ods. The  royalty  prescribed  is  10  per  cent  of  the  net 
profits  of  the  oil  or  gas  marketed,  or  5  per  cent  of  the 
gross  receipts. 

The  Sinclair  Gulf  Corporation  (U.  S.)  holds  a  conces- 
sion for  exploration  covering  11,000,000  acres  in  the 
Republic  of  Panama,  with  the  right  to  select  and  retain 
1,200,000  acres.  This  is  a  strip  of  land  fifteen  miles 
wide,  extending  for  considerable  distances  along  both 
coasts  of  the  republic.  The  Chorcha  Petroleum  Co.  has 
permission  to  prospect  claims  located  about  twelve  miles 
from  David,  State  of  Chiriqui.  The  Chorcha  company's 
holdings  have  been  leased  by  Thomas  Navins  &  Co.,  of 
New  York. 


Petroleum  in  Panama 

The  following  summary  regarding  petroleum  re- 
sources in  Panama  has  been  prepared  for  the  U.  S. 
Geological  Survey,  section  of  Foreign  Mineral  Reserves, 
by  Arthur  H.  Redfield: 

Evidences  of  petroleum  in  Panama  occur  on  both  the 
Pacific  and  the  Caribbean  coasts  of  the  narrow  isthmus, 
whose  backbone  of  ancient  crystalline  and  post-Tertiary 
igneous  rocks  is  flanked  on  both  sides  by  sediments 
chiefly  of  Cretaceous  and  Tertiary  age.  Seepages  of  oil 
or  asphalt  are  reported  on  the  shores  of  San  Miguel 
Bay;  along  the  Tonosi  River;  around  the  Gulf  of  Mon- 
tejo ;  and  along  the  Mosquito  Gulf,  especially  near  Bocas 
del  Toro. 

Little  is  known  or  published  regarding  the  geology 
of  Panama  outside  the  Canal  Zone.  The  indications  of 
oil  in  Panama  appear  to  occur  in  Tertiary  formations. 
The  sedimentary  rocks  of  Panama  resting  unconform- 
ably  on  the  igneous  backbone  of  the  isthmus  are  folded 
into  steeply  dipping,  shattered,  and  faulted  anticlines 
and  synclines,  bearing  N.  55-60  deg.  W.,  intruded  in 
places  by  igneous  rocks.  A  recognized  anticline  is 
found  in  the  State  of  Bocas  del  Toro,  extending  through 
Columbus  Island,  Provision  Island,  Nancy's  Cay,  and 
Yaliente  Peninsula.  The  most  promising  portion  of  the 
anticline  is  a  dome-like  structure  occurring  on  Colum- 
bus Island. 

The  petroliferous  character  of  the  Panaman  forma- 


Nova  Scotia  Oil  Shales  To  Be  Treated 

Special  Correspondence 

The  rich  torbanitic  oil  shales  of  New  Glasgow,  Nova 
Scotia,  will  soon  be  worked  by  a  low  temperature  car- 
bonization process.  During  the  last  six  months  experi- 
ments have  been  carried  out  at  the  works  of  the 
Carbonization  Co.  in  Pennsylvania  in  co-operation  with 
the  Pennsylvania  Coal  &  Coke  Co.  The  shale  was 
shipped  in  carload  lots  from  the  Nova  Scotia  fields  and 
was  worked  during  the  final  runs  under  the  supervision 
of  Harold  C.  E.  Spence,  owner  of  the  properties,  and 
Dr.  B.  F.  Howard,  chief  of  the  Fuel-Testing  Division, 
Mines  Branch,  Geological  Survey,  Ottawa,  and  others. 
The  type  of  retort  has  a  capacity  of  from  50  to  100 
Ions  per  day  and  can  be  brought  up  to  300  or  more  tons 
per  day  for  sing'.e  retorts.  Harold  C.  E.  Spence  has 
purchased  the  Canadian  and  Newfoundland  rights,  and 
on  interviewing  the  Minister  of  Customs,  Ottawa,  re- 
ceived assurances  the  retorts  would  be  allowed  in 
Canada  free  of  duty. 

The  property  consists  of  about  twenty  thousand  acres 
and  contains  several  billions  of  tons  of  shale.  The  de- 
posits have  been  bored  to  1,200  ft.,  showing  numbers  of 
seams  aggregating  600  to  700  ft.  in  thickness.  The 
torbanites  are  found  to  be  richer  than  any  others  dis- 
covered, carrying  from  80  to  135  gal.  of  oil  per  ton,  and 
some  picked  samples  showing  as  high  as  199  gal.  per 
ton.  The  product  can  be  pumped  into  ocean-going 
tankers  on  the  field  a  mile  from  the  works,  and  the 
upper  seams  to  a  height  of  150  ft.  above  the  river  levels 
can  be  mined  by  open-cast  workings  and  quarrying.  A 
plant  of  5,000  tons'  capacity  per  day  is  planned  for  the 
initial  operations.  A  torbanite  yields  better  oil  than  an 
oil  shale,  at  a  lower  temperature,  and  the  oil  refines 
more  easily.  The  yield  of  oil  also  is  invariably  higher. 
With  access  to  the  Atlantic  and  the  Gulf  of  St.  Law- 
rence direct  from  the  works,  transportation  is  ideal. 

I  In  our  issue  of  May  14,  p.  851,  it  was  incorrectly 
stated  that  Harold  C.  E.  Spence  is  president  of  the 
Nova  Scotia  Oil  Fields,  Inc.  Mr.  Spence  is  president 
of  the  Oil  &  Nitrate  Products,  Ltd.— Editor.] 
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Mine    Atmospheric    Conditions. — The 

South  African  Institution  of  Engineers 
publishes  in  its  Journal  for  March,  1921 
(Johannesburg,  price  4s.),  an  account 
of  quantitative  studies  by  A.  J.  Oren- 
stein  and  H.  J.  Ireland,  carried  out 
at  the  request  of  the  South  African 
Chamber  of  Mines,  to  determine  the 
influence  on  the  output  and  fatigue  of 
workers,  of  atmospheric  conditions  and 
noon  rest,  and  the  best  working  period 
for  efficiency.  By  means  of  e.gometers 
devised  and  calibrated  by  thsmselves, 
they  measured  work  performed  in  dif- 
ferent ways  by  two  African  native 
miners  at  different  levels  in  the  Vil- 
lage Deep  mine  and  at  the  surface, 
during  June  to  December,  1920.  Atmos- 
pheric conditions  were  observed  by 
means  of  the  kata-thermometer,  and 
varied  by  means  of  a  blower  or  fan. 
Surface  tests  were  made  at  6,000  ft.  al- 
titude, and  underground  between  depths 
of  4,.500  ft.  (1,.500  ft.  alt.)  and  5,260  ft. 
(740  ft.  alt.).  The  authors  reach  con- 
clusions essentially  the  same  as  those 
urged  by  D.  Harrington,  of  the  U.  S. 
Bureau  of  Mines,  in  his  paper  read 
before  the  Lake  Superior  conference. 
Noteworthy  points  made  are:  A  short 
rest  at  half-time  seemed  to  be  not 
worth  while;  air-stirring  may  increase 
work  output  by  46  per  cent;  four  hours 
underground,  at  full  capacity,  is  all 
that  a  South  African  native  can  put 
in  efficiently  at  the  place  where  the 
experiments  were  conducted. 

Storing  Coal — Those  who  have  had 
trouble  with  their  coal  stockpiles  catch- 
ing fire  will  be  interested  in  a  well- 
illustrated  article  in  the  April  I.t  issue 
of  Factory  (price  25c.,  Cass,  Huron  and 
lOrie  Sts.,  Chicago,  III.).  Cold  weather, 
small  piles,  and  ventilation  tend  to  pre- 
vent spontaneous  combustion  by  keep- 
ing the  temperature  down;  or  a  deep 
pile  may  be  made,  surrounded  by  a 
tight  board  fence,  and  covered  by  a 
layer  of  fines,  thus  preventing  the 
accc.is  of  air  necessary  for  combustion. 

ScrapefH — "The  Use  of  Scrapers  in 
Metal  MincH,"  by  Lucicn  Eaton,  ap- 
pears in  the  May  isKuc  of  the  Cnvx- 
prPHHcd  Air  Magazine  (11  Broadway, 
New  York,  N.  Y.,  price  .'i5c.).  This 
article  rcviewM  the  machinery  and 
methods  used  in  several  diMtrlcts  in 
"Hlunhing"  work.  It  in  well  illustnited 
with  photographs  and  diagrams.  Much 
intercHt  is  attached  to  the  practice  of 
"slushing,"  and  in  the  Lake  Superior 
districts  the  methods  have  greatly  re- 
duced the  tost  of  ore  removal. 

Chromium  Orv — "f^hromium  On-"  is 
n  separate  monograph  in  Ihi-  series 
being  issued  by  the  Imperial  Institute, 
Londfin,  S.  W.  7,  England,  and  may  be 
obtained  for  'in.  fid.  This  is  a  brorhiin- 
of  fifty-eight  pages,  describing  the  oc- 
(urrenres,  character,  and  uses  of 
rhromium  ore  and  giving  brief  ref<T- 
tnccs  to  sources  of  worlil  supply. 


Picric  Acid — Large  stocks  of  picric 
acid  were  in  the  hands  of  the  Govern- 
ment at  the  close  of  the  war,  and  must 
be  used  up  in  industrial  work.  Ordi- 
narily this  explosive  is  too  e.xpensive 
and  causes  too  much  smoke  to  be  used 
commercially.  The  U.  S  Bureau  of 
Mines  Reports  of  Investigations  No. 
2,243,  fifteen  pages,  free  from  the  Bu- 
leau,  Washington.  D.  C,  tells  of  the 
history  and  nature  of  picric  acid  and 
how  it  should  be  used. 

Iron  Ore — Under  the  title  "Mesabi 
Sinter,"  Clement  K.  Quinn  &  Co.,  Du- 
luth,  Minn.,  and  Cleveland,  Ohio,  has 
issued  an  illustrated  brochure  describ- 
ing the  plant,  process,  and  product  of 
the  Mesabi  Iron  Co.,  Babbitt,  Minn. 
The  sinter  is  obtained  by  the  treatment 
of  magnetic  concentrates  in  Dwight  & 
Lloyd  machines  after  fine  grinding  and 
concentration.  Flow  sheets  of  the  va- 
rious processes  are  given. 

Mine  Fires — The  use  of  emei'gency 
fans  for  fighting  mine  fires  is  described 
in  U.  S.  Bureau  of  Mines  Reports  of  In- 
vestigations No.  2,240,  three  pages,  ob- 
tainable on  request  to  the  Bureau  at 
Washington,  D  C. 

Oil  Production— The  U.  S.  Bureau  of 
Mines  has  issued  Bull.  194,  "Some  Prin- 
ciples Governing  the  Production  of  Oil 
Wells,"  by  Carl  H.  Beal,  former  petro- 
leum technologist  of  the  Bureau,  and 
J.  O.  Lewis,  former  chief  petroleum 
technologist.  The  bulletin  discusses 
some  of  the  fundamental  factors  affect- 
ing oil  production.  The  subjects  covered 
include  porosities  of  oil  sands,  ultimate 
production  of  recoverable  oil,  the  per- 
centage of  oil  recovered  from  oil  sands 
with  present-day  methods,  the  effect  of 
geologic  structure  and  rock  pressure 
and  depth  on  ultimate  production,  well 
spacing,  water  conditions,  factors  gov- 
erning the  decline  of  oil  wells,  the 
policy  of  drilling  to  maintain  produc- 
tion, and  considerations  on  "flush"  and 
"settled"  production. 

Salt — "Permian  Salt  Deposits  of  the 
South-Central  United  States"  is  the 
title  of  U.  S.  Geological  Survey  Bulle- 
tin No.  715-M,  obtainable  on  request  to 
the  Survey  at  Washington,  D.  C.  The 
bulletin  is  of  eighteen  pages  and  gives 
the  principal  data  so  far  obtained  con- 
cerning the  vast  salt  deposit  which  has 
been  discovered  by  drilling  for  oil,  gas, 
and  water  in  New  Mexico,  Texas,  and 
Oklahoma. 

Cadmium — "f'admium  in  1920,"  six 
I)ages,  containing  statistics  and  other 
summarized  information  about  the  metal 
and  its  marketing,  may  now  be  ob- 
tained from  the  U.  S.  Geological  Sur- 
vey,  Washingti-n,  I).  C. 

Safely  Fuse— 7'/ic  I),!,,,,,,!,,,  for 
.Maich,  1921  (1540  San  Pablo  Ave., 
OaklanrI,  (^al.,  sent  free),  has  a  two- 
page  article  discussing  the  various 
kinds  of  fuse,  their  uses,  ninl  niflhiidH 
of   storage. 

AsbpHltiN — ".Vsbestos  in  1919,"  a  nine- 
page  separate  of  "Mineral  Hi-sourccs," 
is  now  obtainable  from  thi-  U.  S. 
Geological   .Survey,  Washini,'loii,  It,  <'. 


Recent  Patents 


Blast  Furnace  Charging —  No.  1,376,- 
947.  Jules  Labarthe,  San  Francisco, 
Cal.  A  method  which  consists  in  dump- 
ing charges  at  different  parts  of  a  fur- 
nace, the  quantity  of  each  constituent 
in  the  complete  charge  being  the  same 
in  any  vertical   line. 

Ball-mill  Discharge— No.  1,369,653. 
N.  L.  Hall,  Salt  Lake  City,  Utah.  The 
prevention  cf  oversize  material  from 
discharging  through  the  trunnions  of 
mills  not  provided  with  grates,  by 
means  of  interrupted  spiral  vanes  on 
the  inner  surface  of  the  trunnion  dis- 
charge   spout.      These    vanes    are    east 


successively  higher  toward  the  outlet 
end,  to  secure  proper  classification. 
The  illustration  shows  a  discharge 
spout  so  made. 

Sulphur  Dioxide— No.  1,377,013,  Will- 
iam H,  Howard,  Salt  Lake  City,  Utah, 
assignor  to  .'American  Smelting  &  Re- 
fining Co,,  New  York,  N,  Y,  A  method 
of  obtaining  a  continuous  flow  of  SO., 
in  converting  copper  matte  by  treating 
different  batches  each  for  a  predeter- 
mined time.  Another  process  for  re- 
covering sulphur  dioxide  from  matte 
is  covered  by  patent  No,  1,377,012 
issued  to  the  same  applicant. 

Flotation  Process  —  No.  1.37r),233, 
Walter  A.  Scott,  Chicago,  111,,  a.ssignor 
to  Minerals  Separation  North  American 
Corporation,  New  York,  A  process  by 
which  the  gas  used  for  floating  mineral 
particles  is  removed  from  the  bubbles 
before  they  reach  the  surface  of  the 
pulp,  and  the  mineral  carried  by  the 
bubbles  st  pai.ited  from  the  remainder 
of  the  ore. 

Flotation  Machine— No,  1,.S74,447, 
William  K.  Grecnawalt,  Denver,  Col. 
A  dotation  machine  in  which  the  com- 
pressed air,  su|)plied  at  the  bottom,  is 
atomized  by  means  of  rotating  per- 
forated disks  revolving  between  per- 
f(. rated  stationary  plates. 

Flotation  Marhino— No.  1,374,499. 
William  K.  (Irci^nawalt,  Denver,  Col. 
A  flotaliiiii  irKichine  with  a  rotary 
member  and  means  for  passing  an 
electric  cuniril  from  the  rotary  mem- 
ber to  the     l.itionury  members, 

F'Intalion  Kengent  —  British  patent 
No.  1.077.2(1,  Luckenbach  PnH-es.ses, 
Inc.  Pine  pilcli  converted  to  a  ((illoidal 
state  by  trralnirnt  with  caustic  soda  or 
ammonia  ami  other  alkalies  and  certain 
oxidizing  and  fixing  agents  is  claimed 
to  (jlve  improved  and  selective  efl'ectu 
in  the  flotnlinn  of  minerals. 
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Echoes  From  the  Fraternity 

Societies,  addresses,  and  reports 


standardization   Conference   Held 

in  London  Will  Promote 

Mutual  Understanding 

The  secretary  of  the  American 
Engineering  Standards  Committee,  Dr. 
P.  G.  Agnew  of  Washington,  D.  C,  has 
just  returned  from  a  short  trip  to 
Europe,  in  the  course  of  which  he 
attended  the  conference  in  London  of 
the  secretaries  of  national  standardiz- 
ing bodies  of  several  countries.  After 
the  London  conference  he  visited 
France,  Switzerland,  and  Germany  for 
a  more  detailed  study  of  the  standard- 
ization work  in  those  countries. 

The  conference,  which  was  called  by 
the  secretary  of  the  British  Engineering 
Standards  Association,  C.  le  Maistre, 
had  for  its  object  the  exchange  of 
experiences  and  the  furtherance  of 
co-operation  among  the  various  na- 
tional bodies  in  their  work  of  industrial 
and  engineering  standardization. 

It  is  interesting  to  note  that,  notwith- 
standing great  differences  in  the  details 
of  procedure,  the  same  general  method 
of  work  is  followed  in  the  countries  rep- 
resented. Technical  decisions  concern- 
ing any  specific  piece  of  work  are  in 
the  hands  of  a  working  committee 
which  is  so  constituted  as  to  be  broadly 
representative  from  both  the  technical 
and  the  managerial  points  of  view  of 
the  particular  branch  of  the  national 
industry  concerned.  This  same  general 
reethod  is  followed,  whether  the  work 
is  of  the  nature  of  specifications,  meth- 
ods of  test,  or  dimensional  standardiza- 
tion. 

The  secretaries  who  attended  will 
submit  the  suggestions  of  the  confer- 
ence to  their  respective  home  organiza- 
tions for  approval. 

The  suggested  measures  have  to  do 
with  the  interchange  of  publications,  a 
reciprocal  arrangement  for  making  for- 
eign standards  available  to  the  indus- 
tries of  each  country  through  their  sale 
by  the  offices  of  the  national  bodies,  the 
exchange  of  information  as  to  the  status 
of  work  in  progress,  and  other  meth- 
ods of  furthering  co-operation  among 
the  national  bodies. 

It  was  the  view  of  the  conference 
that  international  co-operation  in  in- 
dustrial standardization  work  should 
proceed  along  such  informal  lines,  being 
based  primarily  upon  the  interchange 
of  information  on  active  subjects  of 
mutual  interest,  rather  than  by  any  at- 
tempt at  the  present  time  to  form  a 
general  international  standardizing 
body.  In  cases  in  which  formal  or- 
ganization should  be  found  necessary, 
it  was  held  that  the  organization 
should  preferably  be  by  subject  or  in- 
dustry, somewhat  along  the  lines  of 
the  International  Electrotechnical  Com- 
mission; but  that  in  all  cases  efforts 
should  first  be  made  to  secure  results 
by  less   formal    methods.     To   this   end 


it  would  often  be  desirable  that,  in  a 
given  subject,  the  office  of  one  of  the 
national  bodies  most  interested  should 
by  informal  agreement  perform  such 
secretarial  functions  as  would  further 
international  agreement  in  the  particu- 
lar subject. 

Arrangements  are  being  made  for 
close  co-operation  among  the  national 
standardizing  bodies  and  the  Interna- 
tional Chamber  of  Commerce.  The 
chamber  will  give  special  consideration 
to  the  subject  of  standardization  at  its 
convention  in  London  the  week  of  June 
27,  and  has  organized  a  committee  to 
develop  interest  in  the  subject  on  the 
part  of  industrial  and  commercial  in- 
terests, and  to  distribute  information 
on  standardization.  It  is  the  policy  of 
the  Intel-national  Chamber  of  Commerce 
to  further  the  standardization  move- 
ment by  such  means,  considering  only 
the  more  general  aspects  of  the  prob- 
lem and  the  policies  to  be  followed.  The 
details  of  industrial  standardization  it 
would  leave  to  the  national  bodies,  who 
will  co-operate  directly  with  the  na- 
tional oi-ganizations  of  the  International 
Chamber  of  Commerce  in  their  respec- 
tive countries. 

It  was  felt  by  all  concerned  that  the 
conference  was  a  very  successful  one, 
and  that  it  constituted  an  important 
forward  step  in  establishing  a  closer 
relationship  and  understanding  among 
the  various  national  bodies. 

The  secretaries  present  were:  Bel- 
gium, G.  Gerard;  Canada,  R.  J.  Durley; 
Great  Britain,  C.  le  Maistre,  C.  B.  E.; 
Holland,  E.  Hijmans;  Norway,  A.  Erik- 
sen;  Switzerland,  M.  Zollinger;  United 
States,  P.  G.  Agnew. 

The  Story  of  Sulphur  Interests 

Southern  California  Engineers 

Local    Section    of    A.    I.    M.    E.    Holds 

Annual   Meeting   and   Dinner 

in  Los  Angeles 

The  annual  meeting  of  the  Southern 
California  Section  of  the  American  In- 
stitute of  Mining  and  Metallurgical  En- 
gineers was  held  at  the  City  Club,  Los 
Angeles,  on  the  evening  of  May  12, 
with  Dr.  Ralph  Arnold  presiding  and 
fifty-seven  members  present.  The 
principal  feature  of  the  program  was  a 
paper  presented  by  Colonel  Seely  W. 
Mudd,  whose  subject  was  "The  Story  of 
Sulphur."  The  address  was  illustrated 
by  two  reels  of  moving  picture  obtained 
through  the  courtesy  of  the  U.  S.  Bu- 
reau of  Mines.  After  giving  a  general 
resume  of  the  sulphur  industry,  Colonel 
Mudd  presented  in  detail  the  different 
steps  involved  in  the  mining  of  sul- 
phur by  the  use  of  superheated  water 
under  pressure,  as  practiced  in  the 
Texas  gulf  district.  This  interesting  ac- 
count was  followed  by  the  election  of 
officers  for  the  ensuing  year.  The  ac- 
count   showed    that    Harvey    S.    Mudd 


had  been  elected  chairman;  Alvin  B. 
Carpenter,  vice-chairman;  Desaix  B. 
Myers,  secretary-treasurer;  and  F.  B. 
Close,  Walter  A.  Schmidt,  Harry  R. 
Johnson,  and  W.  F.  Staunton,  as  mem- 
bers of  the  executive  committee. 

Following  the  business  meeting  a 
buffet  supper  was  served.  The  office 
of  Secretary  D.  B.  Myers  is  433  Mer- 
chants National  Bank  Building,  Los 
Angeles,  Cal. 


Forty-fourth  Annual  Dinner  of 
the  Royal  School  of  Mines 

Old   Students   From    Many   Countries 

Express  Appreciation  of  the 

School  and  Its  Influence 

The  Old  Students'  Association  of  the 
Royal  (British)  Scho)l  of  Mines  con- 
ducted the  annual  dinner  of  the  school 
on  May  27  last.  As  reported  in  a  re- 
cent issue  of  The  Mining  Journal 
(London),  Professor  S.  J.  Truscott, 
president  of  the  association,  was  in 
the  chair,  and  representatives  from  all 
corners  of  the  empire  were  in  attend- 
ance. 

Sir  Edgar  Walton,  High  Commis- 
sioner for  South  Africa,  proposed  the 
toast  to  the  school,  and  in  the  course  of 
his  appreciatory  remarks  took  occasion 
to  urge  that  if  the  school  granted  de- 
grees the  latter  should  be  a  guarantee 
that  the  holders  were  not  only  engi- 
neers and  miners,  but  also  possessors 
of  a  wider  knowledge  enabling  them  to 
deal  with  questions  of  economics,  of 
health,  and  of  bodily  safety. 

The  president  thanked  Sir  Edgar  for 
his  assurance  that  South  Africa  recog- 
nized the  importance  of  her  mining  in- 
dustry, and  took  occasion  to  point  out, 
among  other  things,  that  though  the 
British  Isles  had  limited  mineral 
wealth,  nevertheless  her  engineers  had 
first  developed  the  cyanide  process,  and 
had  also  developed  the  flotation  process, 
thereby  adding  to  the  stores  of  precious 
metals  available  to  humanity. 

Sir  James  Allen,  High  Commissioner 
for  New  Zealand,  and  Mr.  C.  McDermid, 
secretary  of  the  Institution  of  Mining 
and  Metallurgy,  made  replies  to  the 
toast,  "Our  Guests."  Sir  James  pointed 
out  that  the  graduates  of  the  school 
were  spreading  through  parts  of  the 
world  other  than  the  dominions  and 
that  through  them  the  Royal  School  of 
Mines  was  exerting  considerable  in- 
fluence on  public  opinion  throughout 
the  world.  Mr.  McDermid,  after  re- 
counting the  many  difficulties  that  had 
often  hindered  the  development  of  the 
school  and  of  the  Imperial  College, 
stated  that  it  could  be  demonstrated 
that  the  latter  had  now  reached  vigor- 
ous manhood  and  that,  judged  by  any 
standard,  it  occupied  a  unique  position 
in   the   world. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


George  H.  Gerry  is  making  examina- 
tions in  the  Lordsburg  and  Central  dis- 
tricts of  New  Mexico. 

J.  R.  Finlay,  mining  engineer  of  New 
York  City,  has  been  retained  to  ap- 
praise the  mines  of  New  Mexico. 

E.  H.  Nutter,  of  San  Francisco,  Cal., 
chief  engineer  of  Minerals  Separation, 
Ltd.,  is  in  New  York  City  for  two  or 
three  weeks. 

F.  G.  Stevens,  mining  engineer  of 
Toronto,  Ont.,  has  gone  to  the  Rex 
mine,  in  northern  Manitoba.  He  will 
spend  the  summer  there. 

C.  E.  Van  Orstrand  has  completed 
temperature  measurements  in  the  well 
of  the  Hope  Natural  Gas  Co.,  at  Vol- 
cano, W.  Va. 

Charles  W.  Wright,  mining  engineer, 
of  Rome,  Italy,  who  had  been  in  Michi- 
gan recently  for  a  couple  of  weeks, 
sailed  from  New  York  on  June  17,  re- 
turning to  Italy. 

William  F.  Ward,  mining  engineer 
with  the  Carrib  Syndicate,  has  returned 
from  Colombia,  S.  A.,  and  will  spend 
the  next  few  months  in  New  York  City 
and  in  Denver,  Col. 

D.  H.  Harrington,  supervising  mining 
engineer  of  the  U.  S.  Bureau  of  Mines, 
with  headquarters  at  Denver,  has  been 
in  Washington  conferring  with  the  chief 
mining  engineer  of  the  bureau. 

R.  G.  Hall,  manager  of  Burma  Corpo- 
ration, Ltd.,  operating  the  Burma 
mines,  railway,  and  smelting  plant  at 
Namtu,  Burma,  has  resigned  and  will 
return  to  the  United  States  at  an  early 
date. 

Stanly  A.  Easton  general  manager 
of  Bunker  Hill  &  Sullivan  Mining  & 
Concentrating  Co.,  Kellogg,  Idaho,  has 
been  appointed  a  member  of  the  Idaho 
State  Board  of  Education  and  of  the 
Board  of  Regents  of  the  University  of 
Idaho. 

Or.  Gcorjje  A.  YounK,  of  the  Cana- 
dian Geological  Survey,  left  Ottawa  on 
.June  K  for  his  trip  to  the  Belcher 
IslandH  in  Hurlson  Bay.  He  and  his 
party  will  Hpend  the  summer  making 
iin  examination  of  the  iron-ore  deposits 
of  the  ialandM. 

Irvine  E.  Stewart,  conHultinK  petro- 
leum geologlHt,  of  Stewart  &  Wright, 
L<-wi)(town,  Mont.,  announrcH  the  dis- 
"ilution  of  that  firm.  Mr.  Sti-wart  has 
opened  offlce»  in  Billingn,  Mont.,  where 
iiri'  aKHoriated  with  hirii  Fred  A.  iJnvltw, 
geolotfint,  and  Kdwin  H.  Hunt,  engineer. 
.Max  Hall,  petroleum  jfcologiHt,  of 
Denver,  Col.,  who  n-cently  rcKlgni-d  UH 
manntrer  of  the  .M«lH<lor  Oil  Co.  of 
Wyoming,  w»m  in  Waiihlngton  limt 
week.  He  U  now  in  New  York  ('ily 
conferring  with  Charlew  l,upt<m  «n<l 
ex-Governor  Frant/.,  of  Oklahoma,  on 
afraim  ronnerlerl  with  thi-  Ule  Oil  (V>. 

f.   A.    Fliiher,   of   thi-   firm   of   Finher 
&    Lowrie,    conxulting    geologiiitii    nml 


engineers,  Denver,  Col.,  is  a  delegate 
from  the  American  Petroleum  Institute 
to  the  first  annual  meeting  of  the  Inter- 
national Chamber  of  Commerce  to  be 
held  in  London  on  June  27  to  July  2. 
Mr.  Fisher  sailed  on  June  14. 

Dr.  H.  M.  Ami,  of  Ottawa,  has  re- 
turned there  from  London,  where  for 
the  last  three  months  he  has  been  act- 
ing governor  of  the  Imperial  Mineral 
Resources  Bureau.  In  January  Dr. 
Ami  went  to  the  south  of  France  to 
recuperate  after  a  prolonged  service 
at  the  Washington,  D.  C,  headquarters 
of  the  bureau.  He  expects  to  resume 
work  with  the  Canadian  Geological 
Survey. 

Scott  Cardelle  Bone,  of  New  York 
City,  whose  nomination  as  Governor  of 
Alaska  was  confirmed  by  the  Senate  on 
June  15,  has  made  a  special  study  of 
the  affairs  of  that  territory  since  1911, 


onel  Stout,  who  is  a  graduate  of  West 
Point  Military  Academy,  will  return  to 
New  York  City  as  consulting  metal- 
lurgist for   Phelps   Dodge   interests. 

James  Hopkins,  mining  engineer,  of 
Ramey,  Pa.,  who  I'eturned  from  the  dia- 
mond fields  of  the  Belgian  Congo  in 
April,  has  been  engaged  for  exploration 
work  on  the  west  coast  of  Africa.  He 
sailed  from  New  York  on  June  15  by 
the  "Mauretania." 

Mining  engineers  recently  in  New 
York  City  included:  Arthur  Notman, 
of  Bisbee,  Ariz.;  Gunnar  Schjelderup,  of 
Christiania,  Sweden;  William  Kelly,  of 
Vulcan,  Mich.;  Djevad  Eyoub,  of  the 
National  Petroleum  Corporation,  Con- 
stantinople, Turkey,  and  Tampico,  Mex- 
ico; Frederick  G.  Lasier,  of  Detroit, 
Mich.;  Charles  T.  Joslin,  of  the  Arizona 
Mining  Supply  Co.,  Prescott,  Ariz.;  W. 
F.  Staunton,  of  Los  Angeles,  Cal.; 
Horace  V.  Winchell,  of  Minneapolis, 
Minn.;  Veleair  C.  Smith,  of  Tuzpam, 
Vera  Cruz;  and  William  Ryer  Wright, 
of  Evanston,  111. 


OBITUARY 


when  he  became  editor-in-chief  of  the 
Seattle  Post-Intelligencer.  In  1914  and 
1915  he  was  chairman  of  the  Alaska 
bureau  of  the  Seattle,  Wash.,  Chamber 
of  {"ommerce.  Mr.  Bone  was  born  in 
Shelby  County,  Ind.,  on  Feb.  15,  1860. 
He  was  for  some  years  prominently 
connected  with  Indianapolis  papers  un- 
til in  IKKK  he  went  with  the  Washing- 
ton, D.  C,  I'dxt,  the  managing  editor  of 
which  he  finally  became.  After  seven- 
teen years  on  the  Pont'it  staff  he  was 
for  a  short  period  editor  of  the  Itenitd, 
of  that  city,  but  left  in  1911  to  go  to 
Seattle.  Mr.  Hone's  long  active  service 
MM  one  of  the  best  papers  of  the  Na- 
tional CapitMl,  gave  hini  an  unusually 
broad  grasp  of  national  affairs  and  in- 
lerestH.  Among  other  honors  he  hiiH 
recr-ived  n  foreign  dcroraliori. 

Colonel  H.  H.  Slout.  who  n ntly  re- 
turned from  New  York  City  to  Doug- 
liiM,  Ariz.,  where  he  has  been  super- 
intenilenl  of  thi'  (Copper  Quito  Hmelter 
for  the  laid  four  yearn,  antiounci's  that 
111  ban  tempor.-irily  nevered  his  connec- 
tion with  the  Hmelter.  After  tniveling 
llirough   the   WeKt  and   Norlhw4'»t   Col- 


Captain  James  E.  Richards,  super- 
intendent of  the  Isle  Royale  mine.  Isle 
Royale,  Mich.,  died  there  toward  the 
end  of  May  after  a  long  illness.  Cap- 
tain Richards  spent  the  first  twenty 
years  of  his  life  at  the  Cliff  mine, 
Keweenaw  County,  Mich.,  where  he  was 
born  on  .June  1 1,  1858.  He  early  learned 
the  practical  side  of  mining  from  his 
associates,  .^bout  1880  he  moved  to 
Osceola,  and  after  several  years  there 
went  to  the  Tamarack  Junior  mine  as 
master  mechnnic.  Nine  years  later, 
still  in  the  same  capacity,  he  went  over 
to  the  Isle  Royr.le,  where  he  spent  the 
rest  of  his  lii'f.  eventually  attaining  the 
superintendency. 

James  F.  Callahan,  part  owner  of  the 
Callahan  Zinc-Lead  Mining  Co.,  for- 
merly the  Consolidated  Interstate-Calla- 
han  company,  died  at  his  home  at  Wal- 
lace, Idaho,  .hiiie  12,  after  a  stroke  of 
paralysis.  Mi.  Callahan  went  to  Eagle, 
Idaho,  in  188:!,  when  he  was  twenty-five 
years  old  and  before  the  town  of  Mur- 
ray was  estililished.  He  discovered 
the  Interstate  ("allahan  deposits  in  1885, 
but  worked  on  them  until  1887  before 
he  located  the  jiroperty.  Despite  a 
small  showinir  in  his  tunnel  and  wall- 
rock  theretofore  not  known  to  be  as- 
sociated with  pay  deposits,  his  faith 
held  and  was  linally  rewarded  by  his 
uncovering  some  of  the  richest  pockets 
in  the  Cieur  d'/Menes.  Mr.  Callahan 
was  born  in  (inleiia,  III.,  Aug.  12,  1858, 
and  .started  westward  in  1876,  when  he 
set  out  for  till'  lilack  Hills  of  Montana. 
On  the  way  In-  worked  in  Minnesota 
lumber  camp'<  :iiiil  elsewhere.  In  187!) 
he  hud  reached  Montana  and  found  work 
iiniong  the  '^illlr  ranchers  until  the 
riewd  of  the  rolil  discoveries  in  Idaho 
in  I88M  drew  hnn  into  the  Cieur  d'Alenes 
at  Murray. 
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Leading  Events 


WEEKLY  RESUME 
Tlir  action  of  the  House  Commit- 
tee on  Mines  and  Mining  in  refusinii 
to  concur  in  the  Senate  bill  ixrmil- 
tinff  further  postponement  of  the  19i() 
assessment  icork  on  mining  claims 
makes  it  appear  unlikely  that  anti 
such  legislation  teill  pass.  A  stati  - 
ment  of  Secretary  Fall's  regardinti 
Mexican  petroleum  reserves  is  alleged 
to  have  beeii  twisted  to  aid  a  bear 
movement  in  the  stock  market.  The 
Senate  Committee  on  Public  Lands 
has  reported  a  bill  ajuending  the  act 
admitting  Washington,  Montana,  and 
the  Dakotas  as  states  in  order  to 
permit  mineral  lands  there  to  be 
leased  on  a  different  basis. 

In  California,  the  Shasta  Zinc  .C 
Copper  Co.  has  recently  started  if.s 
new  plant  at  Winthrop.  In  Arizona, 
United  Terde  Extension  passed  itx 
Quarterly  dividend.  The  property  of 
the  Silver  King  of  .Arizona,  at  Sup(- 
rior,  is  to  be  sold  by  the  sheriff  on 
July  6.  In  Texas,  the  hearing  of  th< 
suit  of  the  Union  Sulphur  Co.  against 
the  Texas  G^ilf  Sulphur  Co.  has  been 
postponed  until  October.  Consider- 
able activity  is  reported  from  Mexico, 
in  the  district  tributary  to  Culiacan. 
Sinaloa.  In  Colorado,  the  long-delayt  d 
spri7ig  thaw  has  caused  floods  that 
haire  isolated  Ouray,  Telluride.  and 
Silve}'ton.  In  Nevada,  strike  condi- 
tions at  Tonopah  are  practically  the 
same.  In  the  Black  Hills,  the  Home- 
stake  Mining  Co.  has  just  announced 
a  50c.  cut  in  wages.  In  the  Coenr 
d'Alenes,  the  report  that  the  Bunker 
Hill  and  Hecla  companies  icere  to 
work  the  Star  mine  jointly  has  been 
confirmed  by  the  managers  of  both 
companies. 


The  New  Copper  Queen  Concentrator,  at  Bisbee 

Phelps  Dodge  Corporation  Is  Now  Completing 
Four-Unit  Mill  of  4,000-Ton  Initial  Capacity 
— Expected  To  Be  in  Operation  in  Five  Months 

By  J.  Boyd  Trimble,  Jr.* 

Written  for  Engineering  and  Mining  Journal 


Shasta  Zinc  and  Copper  Co.'s 
Plant  Started 

Reverberatory  Handling  160  Tons  of 
Ore  Per  Day 

The  Shasta  Zinc  &  Copper  Co.,  at 
Winthrop,  Cal.,  started  its  reverbera- 
tory recently,  and  is  smelting  at  the 
rate  of  160  tons  of  ore  per  day.  From 
twenty  to  thirty  days  will  be  required 
before  all  parts  of  the  plant  are  in 
proper  working  adjustment.  Clean  slag, 
low  in  zinc  and  copper,  was  being  made 
at  the  start.  Successful  operation  of 
the  plant  seems  to  be  assured.  Over 
two  and  one-half  million  dollars  in  new 
capital  has  been  put  into  the  enterprise. 
A  description  of  the  plant  will  be  pub- 
lished in  an  early  issue. 

Homestake  Cuts  Wages 

The  Homestake  Mining  Co.,  of  Lead, 
S.  D.,  has  announced  that  it  will  make 
a  general  reduction  of  wages  of  50c. 
per  day,  effective  July  16.  This  will 
make  miner's  wages  $4.50  and  shovel- 
er's  $4  per  day. 


THE  NEW  MILL  of  the  Copper 
Queen  branch  of  the  Phelps  Dodge 
Corpoi'ation,  which  is  situated  near  Bis- 
bee, Ariz.,  is  nearing  completion.  It 
was  designed  and  is  being  built  by  H. 
Kenyon  Burch,  consulting  engineer  for 
the  Phelps  Dodge  concentrating  depart- 
ment. The  initial  capacity  of  the  four 
units  in  the  concentrator  will  be  4,000 
tons  treated  per  twenty-four  hours. 
The  capacity  of  the  crushing  plant  is 
greater  than  otherwise  would  have  been 
the  case,  as  it  is  designed  to  handle 
leaching  and  smelting  as  well  as  mill- 
ing ore.  The  mill  will  handle  ore  from 
Sacramento  Hill,  a  large  open-pit  de- 
posit of  low-grade  porphyry  previously 
described  in  Engineering  and  Mining 
Journal. 

The  Coarse-Crushing  Plant 

Ore  will  be  brought  from  Sacramento 
Hill  in  40-yd.  side-dump  cars  and  dis- 
charged over  a  stationary  grizzly  into 
the  receiving  hopper  of  a  66  x  84-in. 
Blake  jaw  crusher  set  to  8  in.  It  will 
then  be  conveyed  by  two  4-in.  pan  con- 
veyors to  a  500-ton  surge  bin.  Four 
48-in.  apron  feeders  will  feed  the  8-in. 
product  to  two  48-in.  belt  conveyors, 
which  will  carry  it  over  two  revolving 
grizzlies  to  the  gyratories.  These  are 
two  No.  9  Gates  crushers  set  to  4  in. 

Provision  has  been  made  under  the 
surge  bin  for  bypassing  leaching  and 
smelting  ore  through  a  series  of  four 
42-in.  belt  conveyors,  having  an  aggre- 
gate length  of  918  ft.,  to  the  concrete 
loading  bins.  It  will  also  be  possible, 
if  found  desirable,  to  run  the  smelting 
ore  through  the  gyratories,  or  gyra- 
tories and  disks. 

The  4-in.  milling  ore  from  the  gyra- 
tories will  be  carried  by  two  36-in.  belt 
conveyors  to  four  Allis-Chalmers  iron- 
frame  trommels  having  2-in.  round 
openings.  The  oversize  will  pass  to 
fcur  48-in.  Symons  disk  crushers  which 
will  complete  the  coarse  crushing  to 
13  in. 

Trommels  constitute  the  screening 
equipment  at  present  installed.  A  dif- 
ferent type  of  screen  is  now  being  con- 
sidered. A  final  decision  has  not  been 
reached. 

A  42-in.  inclined  belt  conveyor,  335 
ft.  long,  will  discharge  on  to  a  42-in. 
belt  conveyor  over  the  10,000-ton 
crushed-ore  bins.     The  latter  conveyor, 

•Formerly  enginci'r  with  Plielps  Lioclge 
Corporation,   Concentrating   Department. 


in  tuiTi,  will  discharge  on  to  a  shuttle 
conveyor  which  will  distribute  it. 

It  is  desired  to  complete  the  crushing 
of  the  entire  4,000  tons  of  milling  ore  in 
one  eight-hour  shift.  The  leaching  and 
smelting  ores  will  occupy  another  shift. 
However,  if  the  tonnage  of  the  latter 
two  warrants  it,  the  plant  will  operate 
the  full  twenty-four  hours. 

Concentrator  Will  Have  Four 
1,000-Ton  Units 

Wet  grinding  will  start  in  the  pri- 
mary mills.  Six  20-in.  apron  feeders, 
will  regulate  the  flow  of  crushed  ore 
through  a  series  of  three  24-in.  belt 
conveyors  to  two  6i  x  12-ft.  Marcy 
roller  mills.  These  mills,  each  driven 
by  a  150-hp.  motor,  will  carry  a  normal 
charge  of  eighteen  tons  of  3-in.  diam- 
eter high-carbon  steel  rods  at  a  speed 
of  17.5  r.p.m.  The  primary  reduction 
will  be   14  mesh. 

The  14-mesh  product  will  pass  for 
desliming  to  one  6  x  18-ft.  Dorr  classi- 
fier. The  slimes  will  be  floated  as  de- 
scribed later.  The  sands  will  flow  to 
ten  Plato  tables  for  roughing.  An  air 
lift  will  elevate  the  coarse  concentrates 
to  Blaisdell  excavator  bins,  from  which 
they  will  be  dropped  to  standard  rail- 
road cars. 

Two  secondary  mills,  identical  with 
the  primary  mills,  each  in  closed  cir- 
cuit with  a  Dorr  duplex  classifier,  will 
further  reduce  to  48  mesh  and  classify 
the  sands  from  two  4i  x  18-ft.  Dorr 
classifiers  which  will  dewater  the  reject 
from  the  roughing  tables.  The  result- 
ing pulp  will  be  combined  with  the 
slimes  from  the  primary  classifiers  and 
treated  in  two  Callow  machines  of  the 
Inspiration  type.  The  rougher  concen- 
trates will  be  elevated  by  air  lift  to  two 
Callow  cleaners.  The  cleaner  tailings 
are  to  be  returned  to  roughers. 

The  rougher  machines  each  have 
twenty-two  cells,  with  a  total  area  of 
231  sq.ft.,  and  can  handle  a  total  feed 
of  2.11  tons  per  sq.ft.  per  twenty-four 
hours;  and  1.92  tons  of  this  will  be  re- 
turned from  the  cleaners.  The  cleaner 
machines  each  consist  or  six  cells,  with 
an  area  of  83  sq.ft.,  and  can  handle  a 
feed  of  1.62  per  sq.ft.  per  twenty-four 
hours. 

Flotation  machine  boxes  will  be  made 
up  of  concrete  slabs  6  to  10  ft.  wide, 
2J  in.  thick  and  from  10  to  20  ft.  long. 
The  slabs,  reinforced  by  i-in.  rods,  will 
be  cast  flat  and  bolted   in   place  when 
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\ii';u.-<  111    i'iii;i,r.>  ii<)|h;i.;  ( 

1.   Kilter    l-liint    iin.l     Hl»l«fl.ll    TiinkH.     I'. 
Tiinkii,   78   ft.   In    r<liimi-l«-r.   Miirt-h    1.    1921. 
tcrlor,    April     1.     1»1!1.       I.    ITImiiiy     Mill     I 

bcinK  ercctwl.  GrooveH  '.i  in.  wide  in 
the  floor  proviilf  i-in.  c'aull<ini;. 

A  nfw  HoriirK  of  i-xpcrimcntK  is  in 
pro(crfi(»i  to  (IcU'rminc  the  bcNt  ili-Hi({n 
for  the  air  bottom.  Several  type»  nre 
under  conMiderntion,  but  nothing  (U-d- 
nitf  in  yet  forthconiinif. 

Twenty  Plato  fmiiihinK  tablen  will  rr- 
ceive  and  treat  the  flotation  tailin^.K. 
each  table  handling  riK.fi  tonii.  TbfH.- 
tabIcK,  aK  well  nn  the  rouKhinK  (nblei, 
will     be     driven     by     individual      1   hp. 


>iU'()UATiu.Ns  MOW  coi'i'KK  gri;i;.\  <-()Nci:.\-i'u.\iiik.  i!isi:i;i:.  .way.. 

).     1.     1»21.       2.    Don-  A|)ill    1.    1921.      .'■.   Srcondiiry    MHIk    fioin    UouKhliiK    Tiiblr    Kloor. 

3.   .MiK'liIni-   Shop    In-  l''i-b.    1(1.    1921.      B.    I{otiK>>lnK  Tnbl-   l^'dundiitlimK.    Mairli    In.    I'.l-'l 

ioor    xiiil     CIiibhIiIith.  Knrly   UoiiKliInK  Tnbl.'»  Ai->'  <"nll..|  r..r  In  111.    I'low  Sb.'.l 


motofH.  Ail  labU'H  arc  provided  with 
conerete  dinehur|{e  boxeH.  The  walls  of 
these  are  2i  in.  thick,  reinforced  by 
l-in.  rods.  Kach  tailinic  and  I'ach  con- 
centrate box  in  ca»t  entire  in  a  special 
wood-and-steel  plule  form  and  moved 
into  place  after  settinif. 

I''lot4ition  and  flnisbinif-table  concen- 
trates will  be  combined  with  the  return 
from  the  Mlaisdell  tanl<s  and  thickened 
in  six  Vnfl.  iliiimi-ler  l>orr  I  ray  tanks. 
The  capniity   rif   these   is    1,02   tons   per 


sq.ft.  per  hipur  for  H  total  ciVectivc  area 
of  42,45(1  .s,|.fl. 

The  dewatered  concentrates  will  be 
lifted  by  I  wo  bucket  elevators  to  live 
14  X  14- ft  Oliver  lilters,  from  which, 
after  (lllcniiic.  they  will  drop  into  the 
flne-conci'Ml  nilr  bins. 

Dewateruiir  of  the  (inal  tailings  is  to 
be  accomplished  in  a  20n-ft.  diameter 
Dorr  tJinli  All  Dorr  tanks  an<l  the 
Blaisdell  Innks,  as  well  as  several  stor- 
Bire  tanks,  are  of  reinforced  concrete. 
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Scarcity  of  water  has  made  it  im- 
perative to  reclaim  all  water  possible. 
A  total  of  1,516  gal.  is  required  per  ton 
or  ore  treated.  Of  this,  376  gal.  will  be 
fresh,  the  remaining  1,140  gal.  being  re- 
turned from  the  Dorr  tanks  and  filters. 

Fresh  water  is  to  be  obtained  from 
the   Calumet  &    Cochise   shaft,   a   com 


Bunker   Hill  and   Hecla  Combine 
To  Operate  Star  Mine 

Managers   of    Both   Companies   Confirm 

Report — Hecla  Workings  and 

Equipment  To  Be  Used 

The  most  important  piece  of  news  af- 
fecting mining  operations  in  the  Coeur 


Disc  crushers 


;tv  pr"tv  app^t-^d     VOOO  yd.     crllene   district,   Idaho,   that   has   been 
on  the  other  side  of  the  mill.     It  will  be     heard  in  many  '-""/h?  -  that  regarding 
pumped  fiom  the  1,800  level  through  a     the  combination  of  the  Bunker  H.U  & 
200-ft.  tunnel  to  a 
1,000,000  gal.  res- 
ervoir   above    the 
mill.       A     maxi- 
mum use  is  made 
of      the      sloping 
mill    site   to   pro- 
vide    a      gravity 
flow  of  pulp.    Belt 
conveyors,    where 
used,    have    ball- 
bearing troughing 
and  return  idlers. 
All  conveying  and 
crushing   machin- 
ery    is     equipped 
with  an  automatic 
electric   interlock, 
preventing     dam- 
age and  delay  due 
to     stoppage      of 
any    one    unit. 
Power  will  be  ob- 
tained   from    the 
smelter  power 
house  at  Douglas. 
A  subsidiary  Die- 
sel    plant,     how- 
ever,   is    installed 
at    the    mill    site 
and    will    provide 
6,000     hp.       The 
buildings    are   all 
of  steel,  with  cor- 
rugated iron   sid- 
ing and   composi- 
tion   roofing,    ex- 
cept    the     power 
house,   which  has 
concrete     side 
walls,      and      the 
warehouse,  which 
has      a     concrete 
roof.      All    foun- 
dations     are      of 
concrete.       Con- 
struction 
throughout  is  ex- 
tra    heavy,     to 
lessen  the  cost  of 
replacements.      A 


FLOW   SHEET   OF    NEW    COPPER    QUEEN    CONCENTRATOR. 
BISBEE,  ARIZ. 


transferred  to  the  Sullivan  Mining  Co., 
which  will  be  the  operating  corporation, 
and  the  stock  will  be  divided  equally, 
.'■,0  per  cent  each,  between  the  Bunker 
Hill  and  Hecla  companies.  The  plan  of 
development  is  explained  in  the  follow- 
ing paragraph  taken  from  the  state- 
ment: 

"It  is  planned  to  use  the  Hecla  work- 
ings and  the  Hecla  equipment  for  de- 
velopment and  mining  the  Star  ground. 
A  crosscut  will  be  run  from  the  2,000- 
ft.  bottom  level  of  the  Hecla  to  reach 
the  Star  vein,  which  it  is  estimated  will 
have  an  approximate  length  of  8,000  ft. 
Preparation  for  this  work  has  already 
begun.  A  special  skip  pocket  at  the 
2  000-ft.  station  and  a  bin  at  the  collar 
of  the  shaft  will  have  to  be  constructed 
before  development  work  begins,  to 
handle  the  waste  from  the  Star  de- 
velopment and  the  output  of  ore.  Work 
on  these  is  now  under  way." 

An  interesting  feature  of  the  state- 
ment is  the  reference  to  the  electrolytic 
zinc  plant  to  be  established  by  the 
Bunker  Hill.  Of  this  project  the  state- 
ment says:  "The  Bunker  Hill  company 
for  upward  of  two  years  has  been  ex- 
perimenting in  the  electrolytic  reduction 
of  zinc  ores  with  special  reference  to 
the  treatment  of  the  zinc  product  from 
the  Star  mine.  Substantial  progress 
has  been  made  in  this  experimentation 
and  a  small  pilot  test  plant  is  now  in 
operation  upon  zinc  concentrates  from 
the  Star,  and  plans  are  being  developed 
for  a  plant  of  sufficient  capacity  to 
treat  local  custom  zinc  ores  from  Pine 
Creek,  Sunset  and  elsewhere  as  well  as 
the  entire  Star  output." 

Silver  King  Coalition  Arranges 

New  Contract  with 

A.  S.  &  R.  Co. 

The  Silver  King  Coalition  Mines  Co., 
of  Park  Citv.  Utah,  has  settled  its  con- 
troversy with  the  American  Smelting 
&  Refining  Co.,  so  that  it  pays  $2  more 
per  ton  than  its  contract  requires,  the 
contract  being  extended  to  Jan.  1,  1926, 
and  the  extra  $2  being  stated  by  the 
smelting  company  to  be  the  amount  it 
has  been  losing  on  the  Coalition  ores. 
According  to  the  new  arrangement  the 
mining  company  will  be  given  a  mar- 
ket for  low-grade  sulphide  ores,  which 
up  to  the  present  time  it  has  not  been 
able  to  ship. 


repiacemeiiLs.       n. 

sample  mill  has  been  designed  and  will  Sullivan    and    the    Hecla    mining    com- 

eventuallv  be  built.     For   the   present,  panies  in  taking  over  and  operating  the 

however,  there  is  no  need  for  it.  Star  mine,  reference  to  which  was  made 

It  is  expected  that  the  completed  mill  in  a  recent  issue  of  the  Engineentw  and 

will  be  in  operation  before  five  months  Minhu/  Journal.     The  report  has   now 


have  elapsed. 


been  confirmed  in  a  public  statement 
authorized  by  Stanly  A.  Easton,  man- 
ager of  the  Bunker  Hill  &  Sullivan,  and 
James  F.  McCarthy,  manager  of  the 
Hecla.  According  to  this  statement,  the 
two    companies    will    co-operate    in    the 


Minnesota  Steel  Buys  Adjacent 
Acreage 

The  Minnesota  Steel  Co.,  a  subsidiary 

of    the    U.    S.    Steel    Corporation,    has  --   ^  -  ,■■.-. 

added  to  its  holdings  by  purchasing  330  development  of  Star  ground  which  has 

acres,  which  will  give  it  all  the  water  been  under  option   to   the   Bunker  HiU 

front    between    its    present    plant    and  &  Sullivan  company.     The  option  price 

New  Duluth.    There  is  some  speculation  is  not  given  in  the  statement,  but  trom 

as  to  the  purpose  for  which  this  ground  a  dependable  source  it  is  learned  that 

is  to  be  used  't  is  $750,000.    The  option  has  now  been 


Independent  Steel  Companies 
Cut  Wages 

A  reduction  in  wages  and  salaries 
of  employees,  effective  June  16,  has 
been  announced  by  independent  steel 
companies  of  the  Pittsburgh  and 
Youngstown  districts.  Although  in  all 
instances  the  amount  of  the  cut  was 
note  definitely  announced,  it  is  assumed 
it  will  be  15  per  cent,  as  the  Brier  Hill 
Steel  Co.  has  announced  that  it  has 
made  such  a  cut. 

Another  announcement  effecting  tne 
mill  men  has  been  made  by  the  Jones 
&  Laughlin  Steel  Co.,  of  Pittsburgh,  to 
the  effect  that  all  overtime  will  be  abol- 
ished. This  order  follows  the  course 
set  by  other  companies  of  recent  date. 
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Miners'  Wages  in  United  States 
Show  General  Decrease 

Wages  paid  metal  miners  in  fifty 
non-ferrous  metal-mining-  camps  in  the 
United  States  by  sixty-one  companies 
are  given  in  the  accompanying  table. 
Wages  paid  on  Jan.  1,  1919,  Jan.  1, 
1920,  and  at  present  are  compared. 


Hearing  Postponed  in  Suit  of 
Union  Sulphur  vs.  Texas  Gulf 

A  preliminary  hearing  of  the  suit  of 
the  Union  Sulphur  Co.  vs.  Texas  Gulf 
Sulphur  Co.  was  held  before  the  dis- 
trict court  at  Galveston,  Tex.,  on  June 
6.  The  hearing  was  postponed  until 
October  at  the  plaintiff's  request. 


A  COMP.ARISON  OF  NON-FERROUS   METAL  MINERS'  WAGES  IN  THE  UNITED  STATES 


No.  of 
Companies 
State  Camp  Reporting  Class 

-Arizona  Warren  2  Machine  men 

District Common  labor 

Globe 3  Machine  men 

Common  labor 

Miami I  Machine  men 

Common  labor 
Johnson.    ,  I  Machine  men 

Common  labor 

Huron 1  Machine  men 

Common  labor 

Oatman 2  Machine  men 

Common  labor 
Dos  Cabezas.  ...  I  Machine  men 

Common  labor 

Jerome 2  Machine  men 

Common  labor 

New  Mexico MogoUon  I  Machine  men 

Common  labor 

Texas Shafter I  Machine  men 

Common  labor 

CaUfornia Portola 1  Common  labor 

Sbawmut I  Machine  men 

Common  labor 

Engelmine I  Machine  men 

Common  labor 

Grass  Valley. ...  1  Machine  men 

Common  labor 

Copperopolis I  Machine  men 

Common  labor 

Keswick I  Machine  men 

Common  labor 

Plymouth 1  Machine  men 

Common  labor 

Sheepranch 1  Machine  men 

Common  labor 

South  Dakota...     Lead 2  Machine  men 

Common  labor 

Colorado Hahn's  Peak I  Machine  men 

Common  labor 

Victor 1  Machine  men 

Common  labor 

Naturita I  Machine  men 

Common  labor 
Cripple  Creek ...  I  Macliine  men 

Common  labor 

Anpen I  Machine  men 

Common  labor 

Boulder 1  Machine  men 

Common  labor 

Telluride I  Machine  men 

Common  labor 
Breckenridge. ...  I  Machine  men 

Common  labor 

I  imIi Eureka I  Machine  men 

Common  labor 

Park  City 1  Macnine  men 

Common  labor 

Alta I  Machine  men 

Common  labor 
Bingham  Canyon  I  Machine  men 

Common  labor 

Nevada Battle  Mountain  I  Craftomen 

Common  labor 

Tonopnh I  Machine  rnen 

f:ommon  labor 

Idaho Wallace  3  Machine  men 

Common  labor 
Kellr«(t  I  Machine  men 

Common  liihftr 
QuartzlMiri'  I  Machine  men 

M.ck.ri. 
Salrnoi,  I  \\:,.),„.,-  men 

(',,i>,i„.,n  lulior 
Porthill  I  M;,.  I„l,.-  riier, 

l'..i,.rri'.n  lubr.r 

Montana Kendall  I  \I„.  l.ir,.- tn.^i. 

I   ..r,irn.,r.  Iiil.or 
Butte  .  -1  M;,.l,iM.'  irien 

r.„„,„on  labor 

Oregon Ilome^leail  I  Machine  men 

Common  Inlinr 

W..1.. .„.,.,.  Valley I  Mnhinenien 

r  ■„,„„„, r,  li,l,„r 

CheweUh I  \)m.1,i„..  men 

'  ..rr.M.or.  Inbor 
Norlhport  I  Mn.  lime  rnen 

(  ..n.tt.oi.  Iiibor 
Ter.ne»ee  1).:. !,<„..  ;  Mn.  hine  men 

r  omo.'.n  lubor 

ArkanMW M»...i>.  I  Mn.hmc.cn 

(',„„„„„,  l„l,„r 
IIHnoia Hr,.irl„„.  I  Machine  men 

f;«|rnn  I  Machine  mc, 

Hhovcler. 

Wi^onain r-lalKnille         ..  I  Machine  men 

Hh.ivelrt. 

Michigan l-»ine~l«le I  Machine  men 

Common  labor 
(a)  Wlib  board.    On*  oumpkny  r*pirU  a  2iti.  In<ir»»«»  «lnc«  Jai 


Wages 
.Ian.  I.  1919 

$6  .10 

3  25—3  75 

5  15—5  90 

3  90— 5  90 

5  90 

4   15 


5  50—6.00 

5  00—5  50 

4.00 

3  00 

5  90—6  10 

3  50—4  00 

4  50 
3.50 

2  75 
2.00 

4  50—4  75 

4  00 

3  50 

4  50 
3  50 


4  50 

4  00 

5  00 

3  75 

4  00 

3  50 

4  00 

3  50 

4  00— 4  25 
3  60— 4  00 

5  00 

4  00 
4  50 


3,75 


3  75 
3.50  1.11 

3  50(nt 
5  50 

5  00 
5  00 

4  25 

5  25 
4  75 
4  75 

4  25 

5  25 

4  75 

5  00 
,0—4  75 

5  00 

4  25 

5  25 

4  75 

5  50 
5  00 
5  25 

4  75 

5  25 

4  75 

5  50 

4  75 

5  00 


5  75 

4,75-5  00 

5  25 

4  75 


4  00 
40-44e 
J»-33c 


5  00 

2  50 
4  DO 

3  50 

4  00 

3  to 

4  75 
4  50 

unry,  1920 


Wages  Wages 

Jan.  I,  1920  June  1.1921 

$6  10  $4  50 

3  25— 3  75  2  20—2  40 

5  15—6  15  4  40— 4  50 

3  15— 5  65  2  50—4  00 

6  15  4  50 

3  90  2  50 

5  00  5  00 

3  50  5  00— 5  50 

6  15  5  15 

5  50  4  50 

6  00  5  00 
5  50  4  50 

4  50  4  50 

3  50  3  00 
5  10—6  10  4,50 

3  00—3  70  2  50— 3  00 

4  50  4  25 
3  50  3  25 

3  00  3  00 

2  25  2  25 

4  50  4  25 
4  50  4  00 
4  00  3  25 
4  50  4  50 

3  50  3  50 

4  40  5  00 

3  25  3  75— 4  00 

4  50  4  50 

4  00  4  00 

5  25  5  25 
4  00  4  25 
4  50  4  00 
4  00  3  50 

4  25  4  25 

3  75  3  75 

4  00—4  25  5  00 

3  60— 4  00  4  25— 4  50 

5  50  5  00 

4  50  4  50— 4  25 
4  50  4  50 

3  75  3  75 

6  00  5  25 

4  00  4  00 

5  00  4  50 
4  25  3  75 

4  00  (a  I  4  00  (n) 

4  00  (nl    4  00  (nl 

5  50  4  50 
5  00  4  00 
5  00  4  50 

4  25  3  75 

5  25  4  75lnl 

4  75  4  25 

5  25  4  25 

4  75  3  75 

5  25  4  25 

4  75  3  75 

5  25  4  25 

4  75—5  00  3  75—4  00 

5  25  4  25 
4  50  3  75 
4  75  4  75 

4  25  4  25 

6  00  Strike 

5  50  Over  75c.  cut 
5  25  4.25 

4  75  3  50-3  75 

4  75  4  25 

4  50  4  00 

5  50  5  50 
4  75  4  75 

6  00  4  00 
4  50  3  50 

62)  56ic 

50  Ui 

4  50  4  50 

4  50  4  50 

5  75  4  75 
4.75—5  00  4  25 

5  75  Hhut 

5  25  down 

4  50  Hhut 

4  00  ilown 

5  50  .Shut 
5  00  down 
5  00  4  25 
5  00  3  50 

38-4IC, 
JO- 31c. 


50c. 
35c 


Jic. 
20c. 
Hhut 


Peiioles  Mining  Co.  Expands 

Now  Entirely  Self-Contained — Supplies 
Its   Smelters   and    Refineries   With 
All  Fuel,  Ore,  and  Transportation 

The  Penoles  Mining  Co.  (Cia.  Minera 
de  Petioles,  S.  A.),  owning  mines  and 
smelters  at  Mapimi,  Durango,  is  one  of 
the  most  important  and  best-known 
lead  and  silver  producers  in  Mexico. 
It  has  recently  acquired  all  of  the 
mines,  smelters,  and  refineries  belong- 
ing to  the  Cia.  de  Minerales  y  Metales 
as  well  as  its  share  interest  in  kindred 
properties,  thus  consolidating  into  ore 
organization  all  the  inte.''.  sts  heretofore 
separately  held  by  the  Cia.  de  Minerales 
y  Metales  and  the  Penoles  Mining  Co., 
both  of  which  are  manage^l  and  con- 
trolled by  the  American  Metal  Co.,  Ltd. 
These  propei'ties  also  include  iir.portant 
coal  mines,  fully  equipped  for  produc- 
tion of  the  coal  and  coke  required  in 
the  smelting  operations  of  the  Pefioles 
company.  Included  in  this  transaction 
is  the  transportation  equipment  of  the 
Cia.  de  Minerales  y  Metales.  consist- 
ing of  thirty  large  locomotives,  700 
railroad  cars,  and  extensive  repair 
shops  in  Monterrey.  Thus  the  Peiioles 
company  has  become  an  entirely  self- 
contained  enterprise,  furnishing  to  its 
own  smelters  and  refiiieries  all  their 
fuel  and  ore  requirements  and  the  trans- 
portation  thereof. 


Mayo  Silver  Ore  To  Be  Smelted 
At  Selby 

About  3,000  tons  of  silver-lead  ore 
mined  in  the  Mayo  district  of  the  Yukon 
will  be  sent  to  Kolby,  Cal.,  for  smelting. 
The  regulations  of  the  Department  of 
the  Interior  of  the  Dominion  provide 
that  it  must  be  refined  in  Canada,  but 
this  shipment  has  been  permitted  by 
an  Order  in  Council,  in  view  of  the  fact 
that  there  are  at  present  no  Canadian 
smelters  who  can  accept  the  ore. 


Vogelstein  Petition  Dismissed 

The  U.  S.  Court  of  Claims  has  dis- 
missed the  petition  of  L.  Vogelstein  & 
Co.  against  the  Government  for  $424,- 
196  in  connection  with  copper  purchases 
during  the  war. 


7  00 

J  00  Ilown 

4.25—4  75  Ju  I  4  00 
J.7>-4  25  Ju  I  )  50 
4  50  3.50 

4  50  3.00 

4  DO  115 

4.60  2  70 


Oliver  Iron  iMining  Co.  Curtails 

Operations  of  I  lie  Oliver  Iron  Mining 
Co.,  the  miniiiK  subsidiary  of  the  U.  S. 
Steel  Corporation,  on  the  Gogebic 
Range  in  Michigan,  were  reduced  by 
half  June  20.  In  all,  2,500  men  are 
now  working  dny  shift  only  on  that 
range.  Shipimnts  from  stock  have 
also  been  cut  in  half.  Similar  action 
has  been  Uiken  cm  other  ranged. 

On  the  MeHalii,  tli,.  C)liver  company  will 
reduce  its  oprn  pit  and  underground 
forcoH  20  to  ."id  per  cent  at  once  in  the 
MibbinK  and  Chi^iliolm  districts. 

OfllciiilB  in  Wii:  liiiigton  who  are  keep- 
ing clone  to  (be  Kiis.tinn  sdluation  are 
of  the  opinion  llial  no  great  amount  of 
gold  utill  in  briil  in  KuHsin.  I'urchaHCR 
being  mude  in  Hint  country  have  de- 
creiiHed  more  iiinl  more. 
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News  From  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Time  for  1920  Assessment  Work 
Not  To  Be  Extended 

House  Committee  Refuses  To  Concur  in 
Resolution  Passed  by  Senate 

No  further  suspension  of  assessment 
work  requirements  on  mining  claims 
will  be  authorized.  Rights  to  claims  will 
lapse  on  July  1  if  the  statutory  $100 
worth  of  labor  has  not  been  performed. 
The  Senate  passed  a  bill  suspending 
assessment  work  up  to  and  including 
June  30,  1921.  The  Committee  on 
Mines  and  Mining  of  the  House,  how- 
ever, refused  absolutely  to  concur  in 
the  proposition,  and,  after  extended  dis- 
cussion of  the  subject,  voted  against 
the  bill.  Only  one  vote  was  cast  for  a 
favorable  report  on  the  bill.  This  -action 
of  the  House  Committee  is  expected  to 
put  an  end  to  the  constant  agitation 
for  the  continued  suspension  of  assess- 
ment work. 

Though  the  Senate  passed  the  ex- 
emption bill  without  a  rollcall  being 
demanded,  it  was  evident  that  there 
was  no  great  amount  of  enthusiasm  for 
the  measure.  Senator  Smooth,  of  Utah, 
said  it  ought  to  be  thoroughly  under- 
stood that  no  further  exemption  should 
be  allowed,  e\en  if  the  present  bill 
should  become  a  law.  "If  we  are  going 
to  develop  mines  in  the  West,"  he  said, 
"we  cannot  develop  them  by  continually 
exempting  the  assessment." 

The  bill,  as  it  passed  the  Senate,  con- 
tained a  proviso  that,  to  secure  the  ad- 
vantage of  the  act,  notice  would  have 
to  be  tiled  before  Aug.  1.  It  was  argued 
that  this  time  was  insufficient,  for  the 
reason  that  information  as  to  that 
action  would  not  reach  many  holders 
of  mining  claims  in  time.  It  would  give 
an  unfair  advantage  to  the  claim  hold- 
ers who  have  access  to  newspapers  and 
journals.  Senator  Smoot  argued. 

Senator  Walsh,  of  Montana,  insisted 
on  the  passage  of  the  bill  and  on  the 
retention  of  Aug.  1  as  the  date  of  no- 
tice, so  that  knowledge  could  be  had 
as  to  the  claims  which  have  been  aban- 
doned during  the  last  three  and  one- 
half  years. 

The  hard  work  done  in  the  Senate  to 
secure  the  passage  of  the  bill  came  to 
naught,  however,  as  the  action  of  the 
House  committee  eliminates  all  chance 
of  securing  the  legislation. 


$4, 672,021. 91;totaI  amount  recommended 
for  award  on  380  claims,  $3,441,860.06; 
number  of  claims  recommended  for  dis- 
allowance, 824;  amount  involved  in  dis- 
allowed claims,  $9,.507,80.';.99;  total  ad- 
ministrative expense,  $386,118.03,  or 
2.07  per  cent  of  the  total  amount  of 
the  claims  considered. 


Fall  Withholds  Recommendations 
On  War  Minerals  Relief 

The  Secretary  of  the  Interior  expects 
to  make  no  rulings  as  to  war  minerals 
relief  policies  until  he  has  received  the 
recommendations  of  Ira  E.  Robinson, 
the  new  commissioner. 

The  status  of  war  minerals  relief  af- 
fairs, as  of  June  11,  is  as  follows:  Un- 
expended balance  of  the  appropriation. 


Would  Lease  Mineral  Lands 
Differently  in  Four  States 
Senate  Committee  Reports  Bill  Amend- 
ing    Act     Admitting     Montana, 
Washington,    and    North    and 
South  Dakota  to  Union 

A  new  basis  for  leasing  mineral  lands 
in  Montana,  Washington,  and  North 
and  South  Dakota  is  provided  in  a  bill 
which  has  been  reported  out  of  the 
Senate  Committee  on  Public  Lands  with 
the  recommendation  that  it  be  passed. 
The  measure  amends  the  act  which  ad- 
mitted these  states  to  the  Union  and 
authorizes  the  leasing  of  mineral  lands 
for  a  longer  period  than  that  fixed  in 
the  original  act.  The  original  statute 
provides  that  public  lands  granted  to 
these  states  may  be  sold  at  not  less 
than  $10  per  acre,  or  leased  for  pe- 
riods of  not  more  than  five  years.  The 
committee  recommends  that  the  law  be 
changed  so  as  to  bring  these  lands 
under  the  General  Leasing  Act. 

Senator  Walsh,  of  Montana,  points 
out  that  it  is  quite  appropriate  to  pro- 
vide for  the  sale  of  agricultural  land  at 
not  less  than  $10  per  acre  and  that 
leases  should  not  be  for  periods  greater 
than  five  years.  He  calls  attention  to 
the  fact,  however,  that  ordinarily  lands 
believed  to  be  valuable  on  account  of 
the  mineral  contained  in  them  are  not 
salable  at  any  price,  or  by  reason  of 
their  highly  speculative  character  can 
be  sold  for  cash  in  an  amount  very 
much  less  than  development  may  show 
to  be  their  actual  value.  Such  lands, 
he  says,  usually  are  acquired  in  these 
states  under  what  is  known  as  a  lease 
and  bond,  by  which  the  prospector  goes 
into  possession  without  an  initial  pay- 
ment upon  an  agreement  to  carry  on 
certain  development  work  and  to  pay  a 
royalty  on  any  mineral  he  may  extract, 
with  the  right  to  purchase  within  a  pe- 
riod named  in  the  instrument. 

The  Public  Lands  Committee  is  of  the 
opinion  that  mineral  lands  should  not 
be  sold,  but  should  be  leased  for  a 
twenty-year  period  as  is  prescribed  in 
the  General  Leasing  Law. 


Government's  Silver  Purchases 

Purchases  of  silver  under  the  Pitt- 
man  Act  during  the  week  ended  June 
18  totaled  918,000  fine  ounces.  This 
brings  the  total  purchases  under  this 
act  to  .59,331,697  fine  ounces. 


Fall's  Statement  on  Petroleum 
in  Mexico  Twisted 

Effort  To  Depress  Value  of  Oil  Stocks 

Seen — Secretary  Said  Reserves 

Were  Large 

Bearish  interests  on  the  Stock  Ex- 
change have  used  a  recent  letter  of  the 
Secretary  of  the  Interior  in  a  clever  way 
in  their  effort  to  depress  the  value  of 
Mexican  oil  stocks.  Entirely  erroneous 
deductions  have  been  made  from  the 
letter,  even  by  some  of  the  more  careful 
news  services.  The  full  text  of  Secre- 
tary Fall's  letter,  which  was  written  to 
the  Secretary  of  State  on  May  27,  is  as 
follows: 

"It  is  generally  reported  that  some  of 
the  impoi-tant  fields  that  swelled  Mex- 
ico's output  in  1920  are  being  rapidly 
drained  of  their  oil,  although  reports 
diff'er  widely  regarding  the  extent  of 
the  depletion.  Mexico  contains  oil  re- 
serves that  have  been  conservatively 
estimated  by  this  department  at  4,500,- 
000,000  bbl.',  but  the  present  issue  re- 
lates to  Mexico's  ability  to  maintain 
her  production  from  this  reserve  at  the 
rate  established  in  1920  in  response  to 
market  demand.  Public  concern  natu- 
rally springs  from  the  lack  of  unques- 
tionable information  regarding  the  re- 
sults from  drilling  done  and  in  progress 
and  the  development  of  new  fields  of 
the  type  that  yield  the  present  produc- 
tion. 

"The  information  at  hand  in  this  de- 
partment is  not  of  the  authenticated 
nature  requisite  to  the  formulation  of  a 
report  to  Congress  and  to  the  public  on 
a  question  so  critical  as  that  of  the 
prospective  output  of  oil  in  Mexico." 

It  is  clear  that  Secretary  Fall's  point 
is  that  there  are  large  reserves  of  pe- 
troleum in  Mexico  and  that  it  is  only 
a  matter  of  the  relative  speed  of  pro- 
duction and   consumption. 

There  are  many  indications  that  those 
most  interested  are  taking  no  stock  in 
the  pessimistic  reports  and  rumors  as 
to  Mexican  oil  production.  It  is  pointed 
out  that  the  Dutch  interests  are  ex- 
pending large  sums  of  money  for  ad- 
ditional tank  steamers.  Practically  all 
of  the  large  producers  in  Mexico  are 
spending  enormous  sums  on  pipe  lines. 
One  of  the  companies  is  building  a 
$175,000  hospital,  an  improvement 
which  would  not  be  made  unless  there 
were  expectation  that  its  activities 
would  expand. 

The  present  controversy  centers 
around  the  report  of  a  business  man 
who  made  an  investigation  for  the  Ship- 
ping Board.  This  is  pointed  to  as  an- 
other example  of  probable  consequences 
when  a  business  man  is  sent  to  make  a 
report  on  a  technical  subject.  "It  is 
like  sending  a  geologist  to  examine  a 
bank,"  says  the  head  of  one  of  the  im- 
portant technical  bureaus  in  Washing- 
ton. 
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Need  for  Separate  Department 

Of  Mines  Pointed  Out 

By  Short  ridge 

Senator  Shortridge  in  supporting  his 
contention  that  there  should  be  a  sepa- 
rate Federal  department  established  (as 
proposed  in  his  bill  reported  last  week) 
in  recognition  of  the  basic  importance 
of  the  mining  industry,  said  in  part  as 
follows : 

"A  grave  danger  exists  in  that  there 
is  now  no  adequate  system  of  obtaining 
and  recording  data  relative  to  the  min- 
eral industries  such  as  was  shown  to 
be  of  first  importance  to  the  successfial 
prosecution  of  the  war.  Such  data 
would  even  in  peace  time  be  of  inesti- 
■nable  service  to  the  Government  and  the 
public  in  co-ordinating  and  bringing 
about  a  wise  balance  of  development 
of  resources  as  a  basis  for  trade. 

"No  adequate  system  now  exists  for 
investigation  or  inspection  of  the  manu- 
facture and  handling  of  explosives,  and 
the  misuse  of  these  materials  is  a  con- 
stant source  of  danger  and  loss  to  the 
public.  While  responsibility  must  in 
the  main  rest  upon  the  states  for  regu- 


lation, the  power  to  investigate  and  re- 
port, together  with  the  power  to  regu- 
late transport  in  intei'state  commerce, 
may  be  properly  used  to  remove  a  large 
portion  of  this  danger.     .     .     . 

"Power  development  is  at  the  heart 
of  all  industry,  and  only  by  introducing 
more  power  will  it  be  possible  to  sus- 
tain and  enlarge  American  industries  of 
all  kinds  without  opening  the  doors  to 
the  unlimited  influx  of  labor  from  all 
the  world.  Power  comes  from  water 
and  fuel,  and  any  large  schemes  for 
cheaper  power  development  can  only 
be  realized  with  a  thorough  knowledge 
of  the  distribution  and  character  of  the 
water  and  fuels  available.  For  this 
reason  it  is  proposed  to  centralize  in 
the  Department  of  Mines  and  Mineral 
Resources  the  activities  of  the  Federal 
Government  as  regards  power. 

"Ten  years  ago,  in  response  to  an  in- 
sistent public  demand  for  a  Department 
of  Mines,  a  bureau  of  mining,  metal- 
lurgy, and  mineral  technology  was 
created  in  the  Department  of  the  In- 
terior by  Congress.  In  a  report  favor- 
ing establishment  of  such  a  bureau 
made  by  the  House  Committee  on  Mines 


and  Mining  (59th  Congress  1st  Session, 
Report  1184)  this  statement  was  made: 

"  'What  the  Congress  may  ultimately 
do  toward  further  recognition  of  this 
industry  must  necessarily  be  largely  a 
matter  of  growth  as  the  situation  de- 
velops. Several  of  the  executive  de- 
partments have  started  as  bureaus  and 
have  been  enlarged  from  time  to  time 
as  their  work  and  its  importance  grew. 
The  committee  hopes  that  such  may  be 
the  case  with  the  legislation  under  con- 
templation.'    .     .     . 

"The  United  States  is  the  largest  pro- 
ducer of  minerals  in  the  world  and  one 
of  the  few  powers  which  has  no  de- 
partment of  mines.  With  the  largest 
industry  our  Government  has  done  rela- 
tively the  least  to  help  the  miner  and 
has  been  repeatedly  forced  in  the  face 
of  grave  national  emergency  in  time  of 
war  or  domestic  strife  to  resort  to  tem- 
porary organization  in  order  to  collect 
and  compile  the  necessaiy  facts,  to  say 
nothing  of  determining  a  policy.  An 
informed,  alert,  fact-finding  organiza- 
tion in  intimate  touch  with  all  branches 
of  the  mineral  industry  is  of  first  im- 
portance and  will  be  a  national  asset." 
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London  Letter 

Latest     Report     of     Zinc     Corporation 
Unfavorable — .Another     (Jold      Dis- 
covery Alleged  in  Nigerian 
Tin  District 

By  W.  a. Doman 

London,  June  7 — In  consequence  of 
the  labor  troubles  at  Broken  Hill  and 
el.sewhere,  the  report  of  the  Zinc  Cor- 
poration for  the  last  calendar  year 
make.s  a  very  unfavorable  showing. 
Thi.s  is  not  surprising  when  one  remem- 
bers that  operations  were  suspended  for 
a  period  of  nineteen  months.  Work 
was  only  possible  for  about  the  last 
three  or  four  weeks  in  December,  and 
on  resumption  the  expenses  of  unwater- 
inK  the  mine  reached  the  high  figure  of 
38.  2d.  per  ton  of  ore  treated.  The  total 
cost  of  mining  and  milling  was  488.  4d., 
a  substantial  and  serious  advance  upon 
the  27s.  M.  ruling  in  the  previous  year. 

Doubtless  to  assist  costs,  the  grade 
of  the  ore  mined  waH  high,  namely,  10.4 
per  cent  zinc,  2.H  oz.  silver,  17  per  cent 
lead,  as  compared  with  9.1  per  cent 
zinc,  2.8  oz.  silver  and  15.5  per  cent 
lead  durinir  the  previous  period.  The 
recoveries  of  silver  and  lenrl  In  the  lead 
confentrat4-H  were  7<i.I  per  cent  and  Hl.H 
per  cent  respectively,  rather  belter  than 
before,  owing  to  lh<'  higher  grade  of 
the  ore.  The  zinc  recovery  was  not 
i|uile  so  Kood  57.1  per  cent  against 
5!»  per  cent— owing  to  the  zinc  in  thi- 
slime  residue  not  being  removed  rluring 
the   latter   portion    of    the    period. 

lyitlle  in  the  nature  of  development 
work  could  of  course  be  done,  so  Ihiil 
the  ore  reserves  show  scarcely  any  va 


riation.  At  Dec.  31  last  there  were 
2,11.5,700  tons,  averaging  14.6  per  cent 
lead,  2.()  oz.  silver  and  9.4  per  cent  zinc, 
as  compared  with  2,114,600  tons  with 
the  same  metallic  contents  a  year 
earlier.  These  figures  do  not  include 
the  zinc  lode.  The  quantity  of  tailings 
left  on  the  dumps  is  664,6,'i3  tons.  Even 
now  operations  at  the  mine  are  re- 
stricted, showing  that  the  wage  award 
made  last  September  involves  condi- 
tions that  at  the  present  price  of  lead 
cannot  profitably  be  fulfilled.  The  re- 
sult i.s  that  productive  work  is  re- 
stricted to  the  zinc-treatment  depart- 
ment. The  preference  shares,  which  be- 
fore the  war  were  considered  one  of  the 
finest  of  mining  investments,  do  not 
receive  any  dividend  for  the  second  half 
of  last  year,  the  matter  remaining  in 
abeyance  until  conditions  at  Broken 
Hill   improve. 

I  have  previously  referred  to  the  <lis- 
covery  of  gold  in  Nigeria.  It  some- 
times happens  that  when  one  company 
has  a  find,  the  manager  of  another  is 
stimulated  to  search  and  also  makes  a 
discovery.  Within  the  last  few  days, 
the  Dua  Tin  Co.  reports  having  found 
a  deposit  giving  high  values  in  gohl, 
say  1  oz.  to  the  cubic  yard.  The  news 
niiturally  excites  curiosity,  and  the  mar- 
ki-t  is  awaiting  further  news.  Another 
lompany,  the  Akoko  Main  Reef,  reports 
having  struck  a  rich  new  shoot  at  a 
depth  of  :t50  ft.  yiehling  by  assay 
"phi'tiomeruil  results."  The  figures  have 
iviilently  been  cabled  over  here,  but  are 
not  published;  cimfirniatioM,  however, 
hiiK  heeii  reipiested.  There  may  be  a 
k'o'id    ileal     in    the    gold    illscoveries    nl 


present  being  reported  in  West  Africa, 
but  some  skeptics  attribute  the  matter 
rather  to  a  desire  to  invigorate  the 
share  market. 

MEXICO 
Sinaloa 

Santa    Cruz    de    Ayala    Properties 
Change   Hands 

San  Lorenzo  District — J.  T.  Wallace 
and  associates,  of  New  York  and  Bis- 
bee,  Ariz.,  have  recently  acquired  large 
copper  holdings  in  the  San  Lorenzo  dis- 
trict near  the  station  of  Quila,  on  the 
Southern  I'acilic  Ry.  of  Mexico.  De- 
velopment Work  will  start  at  once  on 
these  proiMilics  with  the  intention  of 
blocking  out  a  large  tonnage  of  copper- 
silver  ore.  This  company  will  probably 
connect  its  holdings  with  the  main  line 
of  the  Soutluin  Pacific  at  Quila  with  a 
railroad  of  its  own  to  facilitate  trans- 
portation of  siip])lies. 

At  Santa  Cruz  de  Ayala  the  proper- 
ties of  the  old  West  Coast  Mining  Co. 
have  been  t.'ikcn  over  by  Frank  Noble, 
John  R.  RogiTs.  and  fc^nriciue  Pena.  They 
have  large  holdings  in  the  Santa  Cruz 
section,  and  .nc  now  installing  ma- 
chinery and  :i  complete  cyanide  plant 
to  treat  the  old  tailings  from  the  con- 
centrator. TlicM'  properties  were  worked 
extensively  o\(i-  lOO  years  ago  anil  have 
a  large  record  ol  production.  The  prop- 
erty is  equippi'd  with  u  ten-stamp  mill 
and  Wilfley  tallies.  The  ('oncentrates 
shipped  assay  .iliout  CM)  oz.  silver  and 
.'I  o/..  gold  piT  Ion.  leaving  about  Mi  oz. 
in  silver  in  lln'  Inilings.  This  will  he 
cyanlded  in  llic  fiiliire,  anil  experiments 
show  that  a  saving  of  HO  per  cent  of  the 
value  can   be   iniide    fioiii    these    tailings. 
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Cosala  District — At  Cajon  de  Minas 
the  Prieta  mine  being  operated  by  E.  A. 
Montgomery  and  associates  is  again 
ready  to  operate  the  thirty-ton  flotation 
mill."  The  ore  is  complex,  and  on  ac- 
count of  the  zinc  contents  some  diffi- 
culty has  been  encountered  in  getting 
good  extraction.  The  mill  has  recently 
been  reconstructed,  and  it  is  expected 
that  a  good  extraction  will  be  made 
when  operations  are  resumed. 

Mocorito  District  —  The  Los  Cuates 
(meaning  "twins")  mine  is  under  option 
to  J.  Q.  Kiler  and  associates  from  Cali- 
fornia. This  property  is  near  the 
famous  Santiago  de  los  Caballeros  prop- 
erties which  are  now  being  worked  by 
the  same  parties.  The  Cuates  was  a 
famous  silver  producer  before  the  rev- 
olution and  has  been  worked  for  fifty 
years  by  the  Piero  family  living  at 
Pericos,  in  the  State  of  Sinaloa.  The 
ore  was  of  such  a  grade  that  they 
experienced  heavy  losses  during  the  rev- 
olution, shipments  of  native  silver 
being  made  which  averaged  95  per  cent 
in  silver,  with  no  gold.  The  property 
has  a  ten-stamp  mill,  with  pan  amal- 
gamation to  treat  the  low-grade  ores. 
This  will  be  put  in  order  at  once  by  the 
new  purchasers,  and  operations  will 
begin  on  a  large  scale. 

Senator  Zerapio  Lopez,  Gaston 
Schwob  and  Ei-nesto  Espinosa  are  in- 
stalling a  five-stamp  mill  on  their  prop- 
erty near  the  Potrero  mines.  This  is  a 
gold  property  and  said  to  contain  high 
values. 

Denouncements  continue  to  pour  into 
the  mining  agencies,  and  it  is  expected 
that  with  the  recognition  of  the  Obregon 
government  there  will  be  an  unpre- 
cedented boom  in  the  mining  circles  of 
this  section  of  Mexico. 

Durango 

San  Juan  de  Mata  Mine  Sold   to  Filer 
and   Innes 

Copalquin  District — The  San  Juan  de 
Mata  mine,  at  the  town  of  Chihuahuilla, 
in  extreme  western  Durango,  has  been 
sold  by  the  Rocha  Company,  of  Mexico 
City,  to  Filer  and  Innes,  of  San  Fran- 
cisco. This  property  has  been  a  famous 
producer  of  silver  and  gold  for  many 
years.  Sevei'al  million  dollars  of  high- 
grade  shipping  ore  have  bee»-  sent  to 
Selby  in  San  Francisco  by  the  previous 
owners.  There  is  said  to  be  a  large 
tonnage  of  milling  ore  in  sight,  carry- 
ing 40-.50  oz.  silver.  The  new  owners 
intend  to  dismantle  the  old  five-stamp 
mill  which  is  now  on  the  property,  and 
install  a  modern  mill  with  flotation  and 
cyanide.  This  property  with  modem 
methods  installed  gives  promise  of 
making  one  of  the  big  silver  producers 
of  western  Mexico.  The  consideration 
in  this  sale  is  not  known. 

Topia  District — On  the  Sianori  Creek, 
near  the  township  of  Sianori,  W.  G. 
Pike  and  associates  are  developing  a 
gold  property  recently  acquired.  This 
is  said  to  contain  good  values  in  silver 
as  well  as  gold  and  it  is  the  intention 
of  the  purchasers  to  install  a  mill  as 
soon  as  development  will  warrant. 


Zacatecas 
Relocation  of  Old  Properties  Continues 
Sombrerete — The  mining  agency  at 
this  place  has  recorded  a  number  of 
filings  during  the  past  month.  Ameri- 
can mining  men  who  have  taken  up  new 
properties  in  the  camps  included  in  this 
district  are  John  Emerson,  Charles  E. 
Snider,  Gerald  Norton  and  George  Davis. 
A  number  of  old  mines  recently  for- 
feited for  non-payment  of  taxes  have 
been  relocated  and  several  new  groups 
of  prospects  have  been  filed  on. 

CANADA 

Ontario 

Value  of  Nipissing's  Output  for  Five 
Months  Decreases  Sl.OOO.OOO 

Porcupine — At  the  Dome  mines  the 
stamp  equipment  which  has  not  latterly 
been  in  operation  has  been  overhauled, 
bringing  the  capacity  of  the  mill  up  to 
about  1,400  tons  daily. 

The  North  Cro\vn  has  suspended  min- 
ing operations  pending  financial  re- 
adjustment. The  exploration  campaign 
carried  out  with  a  view  of  finding  new 
orebodies  did  not  meet  with  the  success 
anticipated. 

Kirkland  Lake — The  fii-st  clean-up 
has  been  made  at  the.  Wright-Har- 
greaves  after  the  mill  had  been  in 
operation  for  about  a  month.  Details 
have  not  been  given  out.  The  mill  is 
heating  approximately  140  tons  per 
day. 

The  new  orebody  recently  discovered 
at  the  900  level  of  the  Kirkland  Lake 
is  being  opened  up.  The  vein  is  stated 
to  contain  an  average  gold  content  of 
about  $20  per  ton  across  a  width  of 
7  ft. 

The  shaft  of  the  Bidgood  is  being 
dewatered  preparatory  to  resuming 
work. 

Cobalt — During  May  the  Nipissing 
mined  ore  of  an  estimated  net  value 
of  $142,036,  and  shipped  bullion  from 
Nipissing  and  customs  ore  of  an 
estimated  net  value  of  $61,207.  For  the 
five  months  ended  May  the  money  value 
of  production  shows  a  decrease  of 
nearly  one  million  dollars  as  compared 
with  the  corresponding  period  of  1920, 
the  figures  being  $724,434  for  the  cur- 
rent year  as  against  $1,731,464  for  the 
first  five  months  of  last  year. 

British   Columbia 

Troy — The  Consolidated  Silver-Lead 
Mining  Co.,  a  consolidation  of  the  Silver 
Tip,  J.  P.  Lead,  and  Troy  mining  com- 
panies, is  arranging  to  extend  its  No. 
3  tunnel,  which  has  been  driven  475 
ft.  and  has  to  go  350  ft.  further  to  cut 
the  vein.  There  are  twenty-six  claims 
in  all,  located  on  Grouse  Mountain,  Lin- 
coln County,  about  twelve  miles  from 
Troy.  The  values  are  in  silver,  lead, 
and  zinc. 

Sandon  —  About  thirty-five  men  are 
employed  on  outside  work  in  prepara- 
tion for  the  extension  of  milling  facil- 
ities of  the  Silversmith  mine.  Two  cars 
of  crude  ore  have  been  shipped  recently 
to  Bunker  Hill  smeltei-,  at  Kellogg, 
Idaho,  as  a  test. 


Salmo — The  Nugget  is  maintaining 
an  output  averaging  80  tons  per  day, 
with  a  crew  of  thirty-five  men.  It  is 
possible  to  increase  the  mine  output  to 
100  tons,  if  skilled  miners  can  be  ob- 
tained. No  shortage  of  other  labor  is 
reported.  Ore  is  also  being  taken  from 
the  Motherlode.  Improved  mill  effici- 
ency is  reported  by  the  management. 
The  outlook  is  regarded  as  good  for  a 
satisfactory    season. 

Alberta 
Edmonton — Gold  is  reported  to  have 
been  discovered  on  Cadotte  river,  about 
seventy  miles  notheast  of  Peace  River 
town. 

WASHINGTON 

Iron  Creek  Mining  Co.  Adding  Cyanide 
Plant  to  Mill 

Seattle — The  state  mining  commis- 
sion began  an  investigation  early  in 
June,  in  an  effort  to  find  the  true  finan- 
cial status  of  the  coal  companies,  so  as 
to  arrive  at  satisfactory  i-ecommenda- 
tions  to  operators  and  miners  with  a 
view  to  ending  the  shutdovm  of  coal 
mines  in  this  state. 

Keller — The  Iron  Creek  Mining  Co., 
which  practically  completed  a  20-ton 
mill  last  year,  is  adding  a  cyaniding 
section,  with  a  view  to  securing  a  better 
saving  than  is  possible  by  milling  alone. 
Values  are  in  silver  and  lead,  with  a 
trace  of  gold.  It  is  anticipated  that 
production  will  be  started  in  August, 
this  year.  About  ten  men  are  at  pres- 
ent employed  on  development  and  mill 
work. 

Preparations  by  R.  H.  Blevins,  for 
development  of  a  large  acreage  con- 
trolled by  him,  is  proceeding  favorably. 

Sprlngdale — A  contract  has  been  let 
for  hauling  ore  from  the  Queen  and 
Seal  mine,  in  the  Deer  Trail  district,  to 
the  S.  F.  &  N.  station  at  Springdale. 
About  125  tons  is  reported  to  be  ready, 
with  more  being  taken  out. 

The  Security  Copper  Co.  has  started 
development  of  the  Chamokane  and 
Copper  Butte  groups,  west  of  here. 
Some  prospecting  is  being  done  by  the 
same  company  on  the  Security  group, 
near   Chewela. 

Kettle  Falls — The  main  crosscut  in 
the  Silver  Queen  mine,  after  being 
driven  1,070  ft.,  cut  the  vein  at  a 
vertical  depth  of  400  ft. 

Chewelah — No  indication  of  activity 
on  the  part  of  magnesite  producers  in 
this  section  is  manifest,  although  the 
American  Refractories  Co.  has  had  500 
tons  of  burned  magnesite.  moved  from 
the  Double  Eagle  mine  to  Valley,  for 
shipment  east.  This  material  was  mined 
and  burned  before  operations  came  to  a 
standstill  last  fall. 

Quinalt  —  The  Big  West  Copper 
Syndicate,  which  has  been  developing 
a  group  of  copper-bearing  claims  in  the 
OljTiipic  Mountains  at  the  headwaters 
of  south  fork  of  the  Ouinalt  River,  has 
been  forced  to  discontinue  work  for  a 
short  time  until  the  snow  is  entirely 
gone,  in  order  that  more  surface  pros- 
pecting may  be  carried  on.  Spokane 
capital  is  behind  the  venture  to  a  large 
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extent.  The  original  discoveries  were 
made  just  before  the  war  by  trappers, 
and  the  ground  remained  unworked 
until  last  year. 

Xorthport — Because  of  cessation  of 
operations  at  the  smelter  here  many 
residents  have  been  removing  to  other 
places.  Definite  information  as  to  in- 
tentions of  Northport  Smelting  Co.  as 
to  resumption  of  operations  are  en- 
tirely lacking.  Rumors,  however,  are 
plentiful.  The  bulk  of  the  ores  treated 
locally  have  come  from  the  Day  part- 
nership properties;  namely,  the  Her- 
cules and  the  Tamarack  &  Custer,  in 
the  Coeur  d'Alenes,  and  some  ore  has 
come  from  the  Day  properties  at  Re- 
public. The  increase  in  freight  rates 
has  added  another  unfavorable  factor 
to  the  differential  that  has  always  pre- 
vailed against  Coeur  d'Alene  ores 
brought  here  for  reduction. 

Republic — San  Poll  .and  Knob  Hill 
mines  are  among  the  local  properties 
which  will  probably  produce  a  good  ton- 
nage this  season.  The  former  is  credited 
with  having  3,000  tons  broken  and  ready 
for  shipment.  Re-establishment  by  the 
Great  Northern  of  the  old  freight  rate 
has  given  a  decidedly  healthier  tone  to 
mining  in  this  section  and  revival  of 
interest  in  gold  mining  also  improves 
the  outlook.  Because  of  its  being 
largely  of  a  self-fluxing  nature  Repub- 
lic ore  is  much  desired  by  smelters  of 
the  Northwest. 

Spokane  —  The  Montana  Phosphate 
Co.,  operating  at  Maxville  and  Philips- 
burg,  Mont.,  has  moved  its  general  of- 
fices from   Maxville  to  Spokane. 

OREGON 

Gold  .Mining  Industry  Reviving  Around 
Baker 

Baker  City — A  marked  revival  in 
gold  mining  activity  in  the  territory 
surrounding  Baker  City  appears  im- 
minent. Many  properties,  long  inactive, 
show  signs  of  re-opening,  and  inquiry 
for  likely-looking  ground  is  very  much 
improved. 

.MO. NT. AN  A 

l.ukfnM-Ma/cl    'ID    Kc«ume    When    Lead 
Koaches   .")}r. 

DeBorKia — Iniitallation  of  compres.-ior 
equipment  by  the  Silver  Pick  Mining 
Co.  on  what  wan  formerly  known  a»  the 
Rock  I.nland  group  is  planncil.  The 
property  han  been  under  development 
fill    winter. 

Troy  —  Snow  Storm  Mines  ConHoli- 
doted  in  maintaining  a  crew  of  about 
twi-nty  mi-n.  Development  conMiHtH  of 
drifting  on  No.  7  level,  with  «ome  up- 
raifting.  There  in  no  pronpect  of  early 
renumption  of  production. 

lAhhy — A  2r.  x  Ofi-fl.  boarding  houHe, 
cnpabli-  of  acrommodating  Hcvcnty-fivi; 
men,  in  bcint^  built  at  the  I.ukenii- 
Ha/.el  mine.  It  will  adjoin  the  mill, 
which  wnH  rompletcrl  IhhI  year.  Offl- 
cially  it  in  announced  that  hn  Hoon  an 
lend  rearhen  t,ic.  per  lb.  mine  and  mill 
will  be  Nt«rt<'d  on  cupntily  produc- 
tion. 


Dunkleberg — Ore  development  in  the 
Butte  &  Western  Mining  Go's.  Forest 
Rose  property  is  reported  progressing 
satisfactorily  and  plans  for  building  a 
concentrator  at  Jens,  Mont.,  are  being 
considered.  The  first-class  ore  is  said 
to  average  $80  per  ton  and  the  second- 
class  from  $20   to  $25. 

Elkhorn — Arrival  of  ball  mills  for  the 
700-ton  concentrator  of  the  Boston  & 
Montana  Development  Co.  is  reported, 
and  the  installation  of  machinery  is 
under  way. 

Philipsburg — Shipments  monthly  by 
the  Philipsburg  Mining  Co.  are  aggre- 
gating fifteen  carloads  of  silver  ore, 
carrying  an  average  of  50  oz.  per  ton 
and   forty  carloads   of  manganese   ore. 

Champion — The  Butte  &  Jardine  has 
started  three  eight-hour  shifts  at  the 
Champion  mine  and  the  150-ton  mill  is 
reported  to  be  operating  at  capacity. 
Returns  of  over  $6,000  have  been  re- 
ceived from  a  carload  of  concentrates. 
Another  car  has  been  shipped.  The 
Atchison  farm  adjoining  the  Champion 
group  of  claims  has  been  purchased  for 
$5,000.  Five  of  the  Champion  veins 
are  believed  to  strike  through  this 
property. 

Butte — Gossip  is  to  the  effect 
that  Anaconda  is  planning  to  resume 
operations  early  at  one  of  its  larger 
copper  mines,  confining  itself  to  a  lim- 
ited production  of  high-grade  ore,  which 
will  be  utilized  for  furnishing  metal 
to  the  wire  works.  Although  no  mine 
has  been  mentioned  considerable  talk 
has  revolved  around  the  West  Colusa 
property. 

Appraisers  for  the  Anaconda  have 
been  looking  over  the  plant  of  the  du 
Pont  powder  works,  several  miles  west 
of  Butte.  The  du  Pont  interests  have 
suspended  operations  and  plan  to  aban- 
don the  works.  A  large  part  of  the 
machinery  has  already  been  shipped  to 
Chile,  but  the  tanks  and  vats  will  be 
left,  and  it  is  said  that  Anaconda  has 
the.se  in  mind  as  being  of  possible  use 
were  the  plant  to  offer  any  advantages 
in  connection  with  the  corporation's 
entry  into  the  field  of  the  manufacture 
of  fertilizer. 

IDAHO 

Mill   at   ArniHtead   Mines  To  Be  of 
150  ToHM  ('apacity 

Talache — Definite  annnunccmcnt  has 
lii'en  made  by  Major  II.  II.  Armstcad 
an  to  the  capacity  of  the  mill  to  be  built 
thin  summer  at  the  Armstead  mine. 
The  plant  will  be  able  to  handle  150 
tonM  per  day.  Development  of  the  mine 
cDtitinueH  with  a  crc-w  of  about  twenty- 
(ivi-  men,  with  work  coticcnlrati'd  on 
Ihi-  main  raiiie.  About  100  men  will  be 
employed  when  mill  ronsi  ruction  get.s 
under  way.  A  new  motor  road  in  being 
built  to  connect  the  ncenc  of  opera- 
tionM  with  .Sairle,  the  Hhipping  point  on 
th.-  .Northern   I'arifir   R.K. 

KonnerN  Kerry — The  annual  meeting 
of  thr  HhnrebolderH  of  the  Cyanide  (iold 
Mining  Co.  wan  held  here  <m  .June  7, 
and  wnn  attended  by  nhareholdern  from 
Motitana,  Wa<ihlnKton  and  Idaho  poinlH, 


Official  reports  presented  indicated  the 
near  apporach  of  the  project  to  the 
production  stage,  despite  many  difficul- 
ties encountered  in  financing  at  present. 

COLORADO 

Ouray,  Telluride,  and  Silverton  Isolated 

by   Floods — Cripple   Creek 

More    Active 

Ouray — The  long-delayed  spring  thaw 
has  begun,  and  is  causing  much  damage 
from  floods.  The  Uncompahgre  River 
is  over  its  banks,  threatening  bridges 
and  damaging  property.  The  suspen- 
sion bridge  carrying  the  air-pipe  line 
from  the  compressor  to  the  mine  of  the 
Union  property  has  been  wrecked,  and 
the  pumphouse  had  to  be  moved  to  save 
it.  The  railroad  brings  passengers  and 
first-class  mail  only  to  within  two  miles 
of  the  town,  but  freight  and  express 
have  been  abandoned.  The  auto  and 
wagon  road  paralleling  the  railroad  is 
also  in  very  bad  condition,  and  supplies 
are  becoming  somewhat  scarce.  Neigh- 
boring mining  towns,  particularly  Tel- 
luride and  Silverton,  are  having  the 
same  experience,  being  still  more  iso- 
lated. 

Cripple  Creek — Mining  activity  ap- 
pears to  be  increasing  in  the  district, 
and  a  number  of  new  leasing  pools  have 
been  formed  recently.  Numerous  prop- 
erties are  operating  two  shifts  per 
twenty-four  hours.  Former  Cripple 
Creek  miners  have  been  returning  from 
other  states,  and  an  abundant  supply 
of  labor  is  now  available.  It  is  the 
general  belief  that  the  usual  mine 
assessment  work  should  be  done  this 
year,  so  as  to  insure  employment  to 
many  miners  who  might  otherwise  be 
out  of  work. 

CALIFORNIA 
Argonaut   Mine   Resumes   Operations 

Jackson — The  Central  Eureka  is  in- 
creasing the  capacity  of  its  tailings 
dam. 

The  Argonaut  mine  has  resumed  pro- 
duction. Unwatcring  of  the  Kennedy 
is  expected  to  be  completed  in  the  near 
future. 

Gra.ss  Valley  —  Empire  Mines  has 
shut  down  its  Pennsylvania  unit.  Pump- 
ing only  is  bein^r  continued.  About 
seventy-five  .■ue  affected.  The  ore  is 
said  to  be  to.)  low  in  grade  to  permit 
operation  undiT  present  con<litions. 

A  l{  I/ON  A 

United    Verde    Kxten.sion    Passes 

(Quarterly  Dividend 

Jeromcs^Unitcil  Verde  Kxtciision  has 
passed  its  quarliTly  divideixi  for  the 
lirsl  time  sincr  it  hegan  dividend  pay- 
ments in  August,  11110. 

IVIInini — InspiiMtioM  Conrtolidaled  ha.s 
bought  twenty  nmiing  claims  on  Pinto 
('reek  for  $44,011(1  The.se  are  fJ  miles 
from    Miami. 

Superior — Thr  .Silver  King  of  .Arizona 
mine  is  to  be  soM  liy  the  sberilT  .Inly  0. 
There  in  a  repoi  l  m  local  riri-ul;itioM  of 
the  formation  i>r  :\  new  ((irpor.'ilKni  in 
New  York  to  t;iki-  over  I  hi'  ol.l  niiiii' 
and  to  work  mo  as  to  use  the  lou  gr.'ide 
ores  bv  instulliiikr  a  l»ri.r<'  mill 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper.  N.  Y., 
net  refinery* 

Electrolytic 

Tin 

Lead 

Zinc 

June 

99  Per  Cent 

Straita 

N.  Y. 

St.  L. 

St.  L. 

16 

12.60@12.7S 

28.75 

29.25@30.25 

4.375 

4  20 

4.40@4  45 

17 

12.60@12.75 

28.50 

29.25 

4.375 

4.15 

4  40@t  45 

18 

12.625 

28.75 

29.50 

4.375 

4.125 

4.40@4.45 

20 

12. SO 

28.25 

29.25 

4.375 

4  125 

4.40@4.45 

21 

12.50 

28  00 

28.75 

4.375 

4.125 

4.40@4.45 

22 

12.50 

28.00 

29.00 

4.375 

4.125 

4.40@4.45 

•These  prices  correspond  to  the  following  quotations  for  copper,  "delivered" : 
12.8,S(gil3;    12.85@13;    12,875:   12.75;    12.75  and  12.75c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery   to   the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0,05c,  per  lb,  is  charged  and  there  are  other  extras  for  other 
shapes.    Cathodes  are  sold  at  a  discount  of  0,125c,  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

. 

June 

Standard 

Zluo 

Spot 

3M 

lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

16 
17 
18 

20 
21 

22 

72 1 
71i 

1\ 
701 

70\ 

721 
72i 

7ii 

70i 
70i 

77 

77 

76' 
75 
74 

1701 
167i 

1661 
1641 
164 

172f 
170 

i69' 
167} 
166  i 

22} 
22J 

22i 

2ii 

211 

22 
22 

22' 
211 
21J 

261 
26f 

261 
26i 
16h 

271 

27 

The  above  table  gives  the  closing  quotations  on  the  London   Metal   Exchange, 
prices  in   pounds  sterling  per  ton  of  2,240   ib. 


Silver  and  Sterling  Exchange 


sterling 
Exchange 

Silver 

June 

Sterling 
ExchaDge 

Silver 

June 

Mew  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York, 
Foreign 
Origin 

London 

16 
17 
18 

379 

378J 

378 

99} 
99} 
99} 

58 

581 
59 

341 
34| 
35} 

20 
21 
22 

378 
i75 
374 

99} 
99} 
99} 

591 
59} 

581 

351 

?5t 
351 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine,  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,   925   fine. 


Metal  Markets 

New  York,  June  22,  1921 

No  improvement  can  be  detected  over 
the  depressed  conditions  reported  last 
week.  Consuming  demand  is  prac- 
tically absent,  and  speculators  are  in 
general    also    holding    aloof. 

Copper 

Prices  shov^f  a  further  decline,  owing 
to  pressure  to  sell  in  a  stagnant  market 
on  the  part  of  one  or  two  small  pro- 
ducers and  some  of  the  dealers.  The 
larger  producers  are  doing  practically 
no  business,  as  they  are  unwilling  to 
sell,-  even  to  favored  customers,  for  less 
than  fSc.  delivered,  and  it  is  understood 
that  the  largest  interest  of  all  refuses 
to  quote  under  13.5c. 


Export  demand  has  been  quiet,  as 
would  be  expected  in  view  of  the  violent 
recession  in  exchange  during  the  last 
few  weeks.  Germany  has  been  the  only 
buyer  of  importance  through  the  Copper 
Export  Association,  at  prices  ranging 
from  13.50c.  early  in  the  week  to 
13.25c.  at  present.  Japanese  interests 
have  been  nibbling,  but  actual  business 
in  that  quarter  seems  to  be  lacking. 

Lead 

The  official  price  of  the  American 
Smelting  &  Refining  Co.  was  reduced 
late  today  from  4.50  to  4.40c.  Busi- 
ness is  reported  to  be  slightly  better 
but  demand  is  still  weak,  and  some 
producers  report  no  business  at  all. 
The  white-lead  industry  is  now  about 
the    only   important   consumer   of  lead. 


but  this  business  seems  to  be  flourish- 
ing. Paint  is  not  being  used  much 
for  general  industrial  purposes,  but 
seems  to  be  in  excellent  demand  at 
good  prices  for  painting  buildings.  The 
important  producers  of  lead  are  not 
anxious  for  business  at  present  prices. 
Were  it  not  for  the  presence  of  weak 
interests  and  small  demand,  it  is  almost 
certain  that  the  price  of  lead  would  be 
much  higher  than  at  present.  Produc- 
tion continues  to  decrease.  Only  re- 
cently the  Granby  smelter  has  closed 
down,  and  this  brand  is  now  under- 
stood to  be  off  the  market.  Chemical 
lead  is  obtainable  at  the  same  price  as 
desilverized  at  present,  although  re- 
cently it  has  generally  commanded  a 
slight  premium.  The  last  shipment  of 
Spanish  lead  under  existing  contracts 
reached  this  country  during  the  week, 
and  it  is  unlikely  that  more  will  be 
imported,  despite  absence  of  a  market 
in   England. 

Zinc 
The  price  has  held  steady,  with  prac- 
tically all  interests  quoting  4.4.5c.  St. 
Louis  and  the  producer  who  is  selling 
at  4.40c.  getting  most  of  the  business. 
Galvanizers  continue  off  the  market. 
Despite  the  absence  of  demand,  the 
price  seems  to  be  pretty  firmly  pegged 
av  present  levels.  High-grade  zinc  is 
selling  for  6.25c.,  freight  allowed,  a  few 
carloads  having  been  marketed  during 
the  week. 

Tin 
A  bear  raid  on  the  tin  market  oc- 
cupied the  attention  of  traders  last 
Thursday  and  resulted  in  a  rapid  reces- 
sion of  the  price  through  an  unusual 
range.  Straits  tin  seems  to  have  fallen 
definitely  below  30c.  now,  a  condition 
totally  unexpected  a  few  weeks  ago. 
Most  of  the  consuming  demand  is  on 
the  part  of  mixed-metal  manufacturers 
for  the  lower  grades  of  tin.  Sellers  of 
99  per  cent  grade  are  not  anxious  to  get 
rid  of  the  metal  without  being  assured 
of  replacements.  There  is  practically 
no  price  differential  for  futures.  Elec- 
trolytic is  in  small  demand  at  or 
slightly  below  Straits. 

Arrivals  of  tin,  in  long  tons:  June 
15th,  Buenos  Aires,  60;  China,  15;  18th, 
Buenos  Aires,  53;  20th,  Australia,  5. 

Gold 

Gold  in  London:  June  16th,  108s.  7d.; 
17th,  108s.  5d.;  20th,  108s.  Id.;  21st, 
109s.  Id.;  22d,  109s.  7d. 

General  stock  of  money  in  the  United 
States:  Gold  coin,  ".$3,175,037,198; 
standard  silver  dollars,  $284,142,326; 
subsidiary  silver,  $271,128,299;  United 
States  notes,  $346,681,016;  Federal  Re- 
serve notes,  $3,083,680,655;  Federal  Re- 
serve Bank  notes,  $172,474,400;  Na- 
tional Bank  notes,  $740,.593.359;  total, 
$8,073,737,253.  Money  in  circulation. 
$5,983,2.58,293;    cireulation    per    capita. 
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$55.43.  The  gold  holdings  increased 
about  $85,000,000  during  May  and  the 
notes  outstanding  decreased  about  $94,- 
000.000. 

Foreign  Exchange 
Exchanges  strengthened  somewhat 
during  the  first  three  days,  but  since 
Monday  a  recession  has  again  occurred. 
On  Tuesday,  June  21st,  francs  were 
8.04c.;  lire,  5.005c.;  and  marks,  1.43c. 
New  York  funds  in  Montreal  advanced 
to  13  ft  per  cent  premium. 

Silver 

The  silver  market  was  firm  the  last 
week,  and  advanced  in  London  from 
34gd.  on  June  16  to  35id.  on  June  20 
on  Indian  bazaars'  buying.  There  has 
also  been  a  fairly  strong  demand  in 
the  New  York  market  for  China  ship- 
ment from  San  Francisco.  The  higher 
prices  brought  out  sellers,  and  with 
buyers  satisfied  the  market  reacted  and 
closed  dull  and  lower.  There  are 
rumors  that  Germany,  for  reparation 
purposes,  is  trying  to  arrange  loans 
against  about  30,000,000  ounces  of 
silver  in  various  parts  of  the  world, 
from  which  it  can  be  inferred  that  the 
silver  is  not  likely  to  be  sold  in  a 
hurry,  but  may  be  sold  eventually  and 
probably  through  the  London  market. 
Financial  interests  here  are  not  likely 
to  tie  up  capital  by  loans  on  collateral 
which  is  not  to  be  definitely  liquidated. 
The  action  of  the  British  government 
in  respect  to  the  surplus  of  silver  aris- 
ing from  the  reduction  of  the  mint 
assay  of  silver  coin  is  diflicult  to  fore- 
cast. There  have  been  some  further 
imports  of  German  silver  to  this 
country,  which  are  due  to  the  duty  of 
26  per  cent  imposed  by  the  Reparation 
Act  on  imports  of  silver  into  England. 
.Mexican  Dollars — June  16,  44 J;  17th, 
443;  18th,  45.1;  20th,  46;  21st,  45J;  22d, 
451. 

Other  Melals 

QuntatlonB  cover  larjje  wholesale  lots  unles.s 
othf^rwlse  specified 

Aluminum — List  prices  of  28@28.5c. 
are  nominal.  Outside  market,  22@23c. 
per   lb.;    22 Jc.   for   imports,   duty   paid. 

Antimony  —  Chinese  and  Japanese 
brands,  5(o;5ic.;  market  dull.  W.C.C. 
brand,  ')iCip')ic.  per  lb.  Cookson's  "C" 
grade,  .spot,  9t!c.  Chinese  needle  anti- 
mony, lump,  nominal  at  4ic.  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  nominal  at  Offjjfijc.  per  lb. 

White  antimony  oxide,  Chinese, 
ifuaranteed  99  per  cent  Sb.Oi,  whole- 
sale lotx,  6i@7c. 

Itinmulh— $l.B0(a$1.55  per  lb.,  500- 
.'b.   loU. 

Cadmium — Ran«:e  $1(^$1.10  per  lb., 
in  l,000-lb.  lots.  Smaller  quantities, 
$l.l0fe$1.25  pcT  lb. 

Cobalt — Mctiil.  $4  per  lb.;  black 
oxide,  t3(J>'*3.10  p.r  lb.  in  bbln.:  »ul- 
phnle,  H.-'iS  per  lb.  in  bbK 

Iridium      .Nominal,  $l<'i5(?(i$IH5  per  o/.. 

'Molybdenum  .MrUI  in  rod  or  wire 
form,  99  9  per  rent  pure,  S32(8)t40  per 
lb.,  arrordinir  to  fraire 

Nickel — ."Standard  market,  intcot,  41c.; 
•hoi,  4lr.;  electrolytic,  44c.  Smalt  ton- 
nuiivt,  gpot,  3G@'40c. 


Monel  Metal — Shot,  35c.;  blocks,  35c., 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — $70@$80  per  troy  oz. 

Palladium— $65@$70   per   oz. 

Platinum — $75  per  oz. 

Quicksilver— Nominally,  $46(S)$48  per 
75-lb.  flask.  San  Francisco  wires  $48..50. 

'Rhodium — $150  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2(S)$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Ore  analyzing  40@45 
per  cent  CnO„  crude,  $20@$25  per  net 
ton;  ground,  $30;  analyzing  45@50  per 
cent  Cr^Oj,  $30;  ground,  $35;  f.o.b. 
Atlantic  ports.  Quotations  are  nominal. 
Market  very  dull. 

Iron  Ore — Lake  Superior  ores,  per 
ton.  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $6.45;  Mesabi 
bessemer,  55  per  cent  iron,  $6.20;  Old 
Range  non-bessemer,  51i  per  cent  iron, 
$5.70;  Mesabi  non-bessemer,  51^  per 
cent  iron,  $5.55.  Prices  have  been 
reduced  $1  per  ton  for  the  1921  season. 
Large  stocks  of  ore  are  reported. 
Chief  shipments  are  by  the  producer- 
consumer  class  (U.  S.  Steri  Corpora- 
tion.) Shipments  of  merchant  ore  are 
e.xpetted  to  be  light. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $5.80;  old 
bed  concentrates,  63  per  cent,  $6.70; 
Harmony,  cobbed,  63  per  cent,  $6.70; 
new  bed  low  phosphorus,  65  per  cent, 
$9.50. 

Manganese  Ore  —  25c.  per  unit, 
seaport;  chemical  ore  (MnO^)  $55@$60 
per  gross  ton,  lump;  $70@$75  per  net 
ton,  powdered. 

Molybdenum  Ore — 85  per  cent  MoSi, 
55@60c.  per  lb.  of  contained  sulphide, 
.\'ew  York. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lots. 

'Titanium  Ore.s — Ilmenite,  52  per  cent 
TiO„  H(S)2c.  per  lb.  for  ore.  Rutile,  !I5 
per  cent  TiOi,  12c.  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Schcolite  or  wolfram- 
ite, 60  per  cent  W0>  and  over,  per  unit 
of  WO,,  $:{^j;$3.25,  f.o.b.  Atlantic  ports. 

Cranium  Ore  (Carnotitc) — Ore  con- 
taining II  per  cent  MO,  and  5  per  cent 
V,0.  sells  for  $1.50  per  lb.  of  U.O.  and 
75c.  per  lb.  of  V,0.;  ore  containing  2 
per  cent  \J,(),  and  5  per  cent  V,(),  sells 
for  $2.25  and  75c.  per  lb.,  rc.Mpectively ; 
higher  U.O.  and  V,0.  content  com- 
mands   proportionately    hijther    prices 

\'aiindiuni  Ore  $1  per  lb.  of  V;0 
(gunrantei-d  minimum  of  18  per  ceni 
V.O  ),  New  York.     Noniiniil. 

'Zircon — Washed,  iron  free,  3c.  per  lb. 

'/.irkito — According  to  conditions,  $70 
fri>f90  piT  ton,  carload  lots.  Pun-  whit" 
oxide,  91)  per  cent,  is  quoted  at  SI. 16 
per  lb.   in   ton   lots. 

PIlllH. 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  June  18 — Zinc  blende,  per 
ton,  high,  $27.50;  basis  60  per  cent 
zinc,  premium,  $2! ;  Prime  Western, 
$20.50;  fines  and  slimes,  $20@$17.50; 
average  settling  price,  all  grades  of 
zinc,  $21.64. 

Lead,  high,  $59.45;  basis  80  per  cent 
lead,  $45@$40;  average  settling  price, 
all  grades  of  lead,  $47.92  per  ton. 

Shipments  for  the  week:  Blende, 
4,744;  lead,  1,628  tons.  Value,  all  ores 
the  week,  $180,670. 

Lead  settlements  average  high,  on 
account  of  slow  delivery  of  ore  pur- 
chased several  weeks  ago,  before  prices 
began  the  sharp  and  continued  decline, 
the  basis  price  having  receded  $20  per 
ton  in  five  weeks. 

Platteville,  Wis.,  June  18 — No  sales 
of  zinc  or  lead  ore.  Shipments  for  the 
week,  none.  Shipments  for  the  year: 
Blende,  11,461;  lead,  910  tons.  Shipped 
during  week  to  separating  plants,  338 
tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude,  No.  1,  $1,700@ 
$2,000;  No.  2.  $1,200(5) $1,500;  spinning 
fibers,  $400(2  $800;  magnesia  and  com- 
pressed sheet  fibres,  $275@$400;  shingle 
stock,  $95(a\$l.">0;  paper  stock,  $60(5) 
$75;  cement  stock,  $17.50(S)$30;  tloats, 
$8.50@$15,  all  per  short  ton,  f.o.b. 
Thetford,  Broughton.  and  Black  Laks 
mines,  Quebec,  Canada;  5  p?r  cent  to 
be  added  as  export  sales  tax. 

Barytes — Crude,  88  to  94  per  cent 
barium  content,  $10(a)$12  per  net  ton; 
ground  (white)  $24(a)$30  in  bags,  car- 
load lots;  (ofi'-color)  $22(a)$26  in  bags, 
carload  lots;  all  f.o.b.  South  Carolina 
points.  Foreign  barytes,  prime  white 
material,  $2.")  per  net  ton,  f.o.b.  Atlantic 
seaports.  Western  grades  are  $24.50. 
Crude  quoti-d  $7@$10  per  long  ton, 
f.o.b.  Cartersville,  Ga.  No  Southern  ore 
shipments,  beiause  of  shutdown  of 
lithopone  plants  and  barium  chemical 
plant.-;.     Prices  largely  nominal. 

Bauxite— French  bauxite,  $8(S)$10 
per  metric  ton,  c.i.f.  Atlantic  ports. 
American  bauxite,  crushed  and  dried, 
$H@$I0  per  gross  ton,  f.o.b.  shipping 
points;  pulverized  and  dried,  $12@$15 
per  gross  ton,  depending  upon  grade; 
calcined  so  as  to  remove  most  of  the 
combined  water,  $20  per  gross  ton,  f.o.b. 
shipping  point. 

Chalk— English,  extra  light,  5@-''<Jc. 
Domestic  light.  4J@Bc.;  heavy,  4@44c 
per  lb.,  all  f.n.b.  New  York. 

China  Cla>  (Kaolin)— Crude,  $7(fi) 
$9;  washed,  S^'.Kn  $10;  powdered,  $13^ 
$20;  bags  i'\ir:i.  per  net  ton,  f.o.b. 
mines,  Gcorri-i:  powdered  clay,  $I3@ 
$20,  f.o.b.  Virriiiia  points.  lmi)orted 
lump,  $12#$:'ii.  f.iil).  American  ports; 
piiwdered,  $2li'.i -Slid,  f.o.b.  New  York. 

Kmery — Tml  isli  emery,  (i(a>(iic.  per 
lb.,  depending  upcm  fineness.  Inferior 
icradcs,  3|c.,  f.o.b.  New  England  points. 

I'Vldspar  Cruile,  $7(»'$1()  per  gro.ns 
ton.    f.o.b     Miiryliinil    iiiul    North    Carn 
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Una  points;  $7.50@$10,  f.o.b.  Maine; 
ground,  $27@$30,  car  lots,  f.o.b.  Balti- 
more; ground,  $17@?21,  f.o.b.  North 
Carolina  points;  $17@$21  per  ton,  No. 
1  ground,  f.o.b.  New  York  State;  $21@ 
$23  per  ton,  ground,  f.o.b.  Maine.  .No. 
1  Canadian,  $26@$28,  f.o.b.  cars.  Mar- 
ket quiet;  prices  largely  nominal. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20@$22.50  per  ton, 
f.o.b.  Illinois  and  Kentucky  mines;  acid, 
glass,  and  enamel  grades,  $40@$55; 
ground,  suitable  for  acid,  chemical  or 
enameling  purposes,  $32@$35;  lump, 
$13.50,  f.o.b.  Lordsburg,  N.  M.  Ground 
acid  grade,  97  per  cent  CaFj,  $30,  New 
Mexico.  Good  demand  for  ground 
grades  in  West.  Shipments  of  gravel 
to  Pacific  Coast  indicate  improvement 
in  Western   steel  business. 

Fuller's  Earth— 16  to  30  mesh,  $21; 
30  to  60  mesh,  $23;  60  to  100  mesh,  $19; 
100  plus  mesh,  $15,  f.o.b.  plants,  Penn- 
sylvania. California  grades,  $15@$25, 
f.o.b.  mines.  Imported,  English,  $24  @ 
$27,  f.o.b.  Atlantic  ports. 

Graphite — Ceylon  lump,  first  quality, 
7@7Jc.  per  lb.;  chip,  5J@6c.;  dust,  3i 
@4c.  No.  1  flake,  6Jc.;  amorphous 
crude,  3(S)2ic.     Market  quiet. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
klongside  dock.  New  York.  Raw  crushed 
rock,  $3.50@$4.50;  calcined  stucco,  $9; 
f.o.b.  works,  Illinois. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  3  in.  size,  $1.40@$1.75 
per  net  ton;  li  in.,  $1.35@$1.70.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined  —  Crude,  $12@ 
$15  per  ton.  High-grade  caustic  cal- 
cined, lump  form,  $30@$40  per  ton. 
Plastic  calcined,  $56  in  barrels,  carload 
lots,  f.o.b.  California  points.  Atlantic 
seaboard,  $60. 

Dead-Burned  —  $33  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $53.80  per  ton, 
f.o.b.,  Chester,  Pa.  (Magnesite  brick — 
See  Refractories.) 

Mica — India  block  mica,  slightly 
stained,  per  lb.;  No.  6,  35c.;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
$4;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
(6.50.  Clear  block:  No.  6,  50c.;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90(S)$160  per  ton  (depending  upon 
quantity);  ground  roofing  mica,  $25@ 
$70,  all  f.o.b.   New  York. 

'Monazite  —  Minimum  of  6  per  cent 
thorium  oxide,  quoted  $30  per  unit,  duty 
paid. 

Phosphate  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos- 
phate, $12.50;  75  per  cent,  $11.50;  75@ 
74  per  cent,  $11;  70  per  cent,  $6.75;  68 
per  cent,  $6.25;  68@66  per  cent,  $6. 

'  ?*oote  Mineral  Co..  Philadelphia.  Pa 


Pumice  Stone — Imported,  lump,  3@ 
40c.  per  lb.;  domestic  lump,  5c.;  ground, 
5(G)6c.,  all  f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  14c., 
c.i.f.  Atlantic  seaport;  furnace  size, 
14c.;  Spanish  lump,  12@14c.;  domestic 
fines,    f.o.b.    mines,    Georgia,    12  @  14c. 

Silica  —  Glass  sand,  $2.25  per  ton; 
sand-blast  material,  $2.25,  both  f.o.b. 
Indiana  points.  Amorphous  or  decom- 
posed variety,  soft  silica,  250  to  500 
mesh,  $16@$30  per  ton.  Canister, 
crude,  $2.50  per  ton,  f.o.b.  Illinois  points. 
Molding  sand,  building  sand,  glass 
sand,  $2.25@$3,  f.o.b.  Pennsylvania 
points.     Market  reported  dull. 

Sulphur— $16@$18  per  ton  for  do- 
mestic; $18@$20  for  export,  f.o.b. 
Texas  and  Louisiana  mines.  Market 
quiet. 

Talc — Paper  making,  $ll(a$20  per 
ton;  roofing  grades,  $8.50@$13;  rubber 
grades,  $ll(a)$18;  all  f.o.b.  Vermont. 
California  talc,  $16@$35,  talcum  powder 
grade.  Southern  talc,  powdered,  car- 
load lots,  $8@$12  per  ton;  less  than 
carload,  $25,  f.o.b.  cars.  Imported, 
$35@$40;   Canadian,  $20@$40  per  ton. 

Mineral  Products 

Arsenic  —  White  arsenic,  6ic.  per 
lb.  in  carload  lots. 

Sodium  Nitrate — $2.85@$3  per  cwt. 
ex  vessel,  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $18@$20  per  ton,  f.o.b.  West- 
ern mines,  spot  and  six  months'  con- 
tract; $33@$35  per  ton.  New  York. 

Potassium  Sulphate — Powder,  domes- 
tic, $1.50@$1.75  per  unit,  basis  90  per 
cent,  f.o.b.  New  York. 

Ferro-Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium— Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  14c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  15c.,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $75(a)$80,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English,  $75@$80, 
c.i.f.  Atlantic  seaports.  Spiegeleisen, 
18@20  per  cent,  $28@$32,  f.o.b.  fur- 
nace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.50  per  lb.  of 
contained  metal,  f.o.b.  works.  Imported 
material,  $1.70@$2. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $40@$42; 
50  per  cent,  $68@$72;  75  per  cent,  $140 
@$145. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  50@55c.  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
50c.,  duty  paid,  f.o.b.  Atlantic   ports. 

Ferro-uranium — 35  to  50  per  cent  U, 
$6  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadium — $5(a)$6  per  lb  of  V 
contained,  according  to  analyses  and 
quantity. 


Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  21.5@21Jc.  per  lb.;  wire,  14.^ 
@14Jc. 

Lead  Sheets— Full  lead  sheets,  8.25c.; 
cut  lead  sheets,  8Jc.  in  quantity,  mill 
lots. 

Nickel  Silver  —  31Jc.  per  lb.  for  18 
per  cent  nickel.     Grade  "A"   sheets. 

Yellow  Metal  —  Dimension  sheet* 
173c.;  sheathing,  16|c.;  rods,  1  to  3  in., 
145c. 

Zinc  Sheets— $10  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  smelter. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$35(a)$50  per  ton,  f.o.b.  works. 

Chrome  Cement — 40@45  per  cent 
Cr.O,.,  $30@$32  per  net  ton,  and  $31  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Chrome  Brick — Straights,  $60@$65 
per  net  ton,  shipping  point;  arches, 
keys,  wedges,  $66;  splits,  soaps,  $84. 

Fire  Brick — First  quality,  9-in.  shapes, 
$35@$40  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky.  Second  quality,  $30@$35. 

Magnesite  Brick — 9-in.  straights,  $70 
@$75  per  net  ton;  9-in.  arches,  wedges 
and  keys,  $77;  soaps  and  splits,  $98, 
f.o.b.  works. 

Silica  Brick — 9-in.,  per  1,000:  $35@ 
$45  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,  June  21,   1921 

Several  of  the  larger  independent 
mills  are  preparing  for  a  shutdown  of 
indefinite  duration  at  the  end  of  this 
month.  Many  small  plants  have  been 
closed  for  several  months. 

The  Steel  Corporation's  drop  to  a  30 
per  cent  operating  rate  proves  to  have 
been  only  temporary,  as  the  latest  re- 
port shows  a  35  per  cent  operation. 
Including  in  the  reckoning  the  indepen- 
dent plants  that  are  entirely  idle,  the 
average  operation  by  the  independents 
is  about  15  per  cent,  making  a  rate  for 
the  industry  of  between  23  and  24  per 
cent.  From  the  smallness  of  the  flow  of 
specifications  and  orders  a  rate  of 
about  15  per  cent  may  be  predicted 
for  July. 

Following  the  recent  $5  a  ton  decline 
in  wire  products,  brought  about  hy  in- 
dependent shading,  the  Steel  Corpora- 
tion following,  the  Republic  Iron  & 
Steel  Co.  has  reduced  its  prices  on  black 
and  galvanized  sheets  by  $5  a  ton. 
Some  other  independents  haVe  followed 
and  the  Steel  Corporation  may  recog- 
nize the  cut  in  a  few  days.  Reduced 
prices  do  not  seem  to  bring  out  more 
demand,  and  the  more  common  view 
in  the  trade  is  that  they  had  better 
be  saved  until  they  can  be  used  to 
stimulate  buyers  to  take  hold. 

Pig  Iron — Bessemer  remains  quotable 
at  $23,  Valley,  and  foundry  at  $22.50, 
and  basic  is  off  50c.  to  $21,  Valley. 
There  is  practically  no  demand. 

Coke 
Connellsville  —  Furnace,       $3@$3.25; 
foundry,  $4@$4.50. 
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Census  Bureau's  1919  Summary  of  Smelting  and 
Refining  Industries 


PRELIMINARY  STATEMENTS  of  the  1920  census  of 
manufactures  with  reference  to  non-ferrous  smelting 
and  refining  industries  have  been  prepared  by  the  Bureau 
of  the  Census,  Department  of  Commerce,  and  are  given 
below.  It  will  be  noted  that  comparisons  are  made  on  the 
basis  of  the  value  of  the  products  handled.  Such  com- 
parisons are  liable  to  lead  to  erroneous  conclusions  unless 
it  is  remembered  that  the  value  of  practically  all  com- 
modities fluctuated  and  generally  increased  greatly  during 
and  after  the  war.  The  figures  tabulated  would  be  of  greater 
value  if  the  units  chosen  to  evaluate  the  products  were 
given. 

Copper  Smelting  and  Refining 

The  figures  are  based  on  returns  from  33  establishments, 
with  products  valued  at  $632,897,000.  At  the  census  of  1914 
there  were  37  establishments  with  products  valued  at 
$444,022,000,  an  increase  of  $188,87.5,000,  or  42.5  per  cent. 
The  products  include  the  values  of  the  copper  products  of 
both  smelters  and  refineries,  the  gold,  silver,  and  other 
metallic  contents  of  ore  and  bullion  treated,  and  the  sundry 
byproducts  of  the  respective  establishments.  A  number  of 
plants  temporarily  suspended  operations  in  1919  following 
the  close  of  the  world  war,  on  account  of  the  depressed 
copper  market.  Plants  idle  throughout  the  year  are  not 
included.  At  the  census  of  1909  there  were  38  establish- 
ments, with  products  valued  at  $378,806,000;  in  1904,  40 
establishments,  and  products  to  the  amount  of  $240,780,000; 
and  in  1899,  47  establishments  and  $16.5,132,000.  The 
increases  in  values  of  products  for  the  period  1909-1914  were 
17.2  per  cent;  1904-1909,  57.3  per  cent;  and  1899-1904,  45.8 
per  cent. 

Quantity  of  copper  produced  at  smelters,  as  compiled  by 
the  Geological  Survey,  aggregated  1,310,972,580  lb.  in  1919, 
compared  with  1,1.50,137,192  in  1914.  Arizona  leads,  with 
536,515,368  lb.,  or  over  40  per  cent  of  the  total,  followed, 
in  order  of  rank,  by  Michigan,  Montana,  Utah,  Nevada,  New 
Mexico,  Alaska,  California,  Tennessee,  Colorado,  Idaho,  and 
Oregon. 

Primary  copper  of  domestic  origin  produced  at  refineries 
was  1,441,643,000  lb.  in  1919,  compared  with  1,210,423,000  in 
1914;  and  total  refined  copper,  primary  and  secondary,  of 
both  domestic  and  foreign  origin,  is  reported  at  1,863,580,000 
lb.  for  1919,  compared  with  1,. 565,708,000  for  1914,  a  five- 
year  increaHe  of  297,872,000  lb.,  or  19  per  cent. 

The  statistics  for  1914  and  1919  are  summarized  in  the 
following  statement.  The  figure.s  for  1919  are  preliminary 
and  arc  .subject  to  such  change  anrl  correction  as  may  be 
nece.H.sary  from  a  further  examination  of  the  original 
reportii. 

COI'I'KH  H.MKI.TING  A.SU   HlvKININfi  -fK.Vrtlrt   ULUKAI    S 
l»l»  MUMMAHV 

N'ufnlM>r  nt 
RaUbliahrnntiK  \'nliii-  of  Prixliirt^ 

I9IV      IVI4  1919  1914 


l-'nitwl  MUtn 


HmAlttrig  'ititv 

Hrnnllinc   hii'I   n-fittiriK   nitrl   rn- 
flnini  utilv 


))         >7  tb)2. 897,000      1444,022,000 

21         26  tlS2.6>6,000      1161,037.000 

12         II  4)0,241.000        262,9aV000 


Ariaonk   10  9  I94.IA4.000        ll),4]ll,00a 

Sew  Ittmy 4  4  244.2b9.000         1)9.199,000 

All  nthor  aUU*    (<il  19         24  2'>4.444,aoa         2II,)S},000 

(nHnolwIt*— Ccliforiiin,  3  niUblinliineiit*^   MnrybiKl.  I,   .Vliclifinii,  3;    Mnii- 

Uoa,  i;  Novnite,  2;  N*«  York,  I:  T«ium«mw,  2.  T«iw.  I,  Hub,  I;  Vlrdnm.  I. 

Wuhifictan,  1, 


Lead  Smelting  and  Refining 

The  figures  are  based  on  returns  from  25  active  estab- 
lishments, with  products  valued  at  $192,655,000.  At  the 
census  of  1914  there  were  22  establishments,  with  products 
valued  at  $171,579,000,  an  increase  of  $21,076,000,  or  12.3 
per  cent.  At  the  census  of  1909  there  were  28  establish- 
ments, with  products  valued  at  $167,406,000;  in  1904,  32, 
with  $185,827,000;  and  in  1899.  39,  with  $175,466,000.  The 
values  include,  in  addition  to  refined  lead,  the  gold,  silver, 
and  copper  contents  of  the  ores  and  bullion  treated.  There 
is  also,  as  in  the  other  smelting  industries,  a  considerable 
amount  of  duplication,  as  the  value  of  products  of  the 
refineries  largely  duplicates  that  of  the  smelters. 

Quantity  of  primary  lead  smelted  or  refined  in  1919  as 
compiled  by  the  U.  S.  Geological  Survey  was  485,612  tons, 
compared  with  563,810  in  1914. 

The  statistics  for  1914  and  1919  are  summarized  in  the 
following  statement.  The  figures  for  1919  are  preliminary 
and  are  subject  to  such  change  and  correction  as  may  be 
necessary  from  a  further  examination  of  the  original 
reports. 

LEAD  S.MELTING  AND  REFI.M.XG— CE.NSU^i  BlREAl'.'^ 
1919  SUMMAKY 
NumliiT  of 

Establiahnipnts      Value  of  Products . 

1919     1914  1919  1914 

United  States 25         22  $192,655,000       $171,579,000 

Smelting  only 18  12  $70,973,000         $64,695,000 

.Sinelting  and  refining  and  re- 
fining only 7  10  121,862,000         107,884.000 

Utafi 3  )  $27,518,000         $21,752,000 

All  otlier  states (o)  22         19  165,137,000         149,827,000 

(a)  Includes  5  in  Colorado:    2  each  in  Iltinois,  Indiana,  and  Missouri;    and  I 

each  in  California.  Idaho,  Kansas,  Montana,  Nebraaka,  New  York,  Ohio,  Okla- 

lionia.  Pennsylvania,  Washington,  and  Wisconsin. 

Zinc  Smelting  and  Refining 

The  figures  are  based  on  returns  from  38  establishments, 
with  products  valued  at  $103,lli;!,00(),  as  compared  with  29 
establishments,  and  products  valu.Ml  at  $53,538,000  in  1914, 
an  increase  of  $49,565,000,  or  Hi!.!;  per  cent.  At  the  census 
for  1909  there  were  29  establish ini'iits,  with  products  valued 
at  $34,206,000;  in  1904,  31,  with  $24,791,000,  and  in  1899, 
31,  with  $18,188,000. 

Quantity  of  primary  zinc  produced  at  the  smelters,  as 
reported  by  the  Geological  Survey,  rose  from  353,049  tons 
in  1914  to  465,743  tons  in  1919,  iin  increase  of  31.9  per  cent. 

The  statistics  for  1914  and  1919  are  summarized  in  the 
following  statement.  The  figures  for  1919  are  preliminary 
and  are  subject  to  such  change  ;in(l  correction  as  may  be 
necessary  from  a  further  ex.iniiiiation  of  the  original 
reports. 

■/.1\(      SMIl    ll\(:     \N'I>    ltKKIM\<.    CENSI  S   HI   KKM    S 
1919  .MUMM  \U\ 
Nuinlicr   .,| 

K»tBl>ll»l. .1.      —       \  nl»i.  of  Pr.Kluel* 

1919      (■■II  1919  1914 


|!|lili«l    Hla(e« 

18 

' 

$103,103,000 

$53,538,000 

IlilhOl- 

Kan.rv 
llklnhoiiin 
Arkn.i.a. 
Ciilorndo 
Olhnr  p.lntc. 

7 
) 
11           ' 
J 

(.1)  10           ' 

>24,9'i4,0n0 

(i,(iiH.onii 
I'l.'.iK.nrai 

4  421,100  1 

1    441.  100   ; 

46,726,400  f 

tin. 421. 000 
'l,2'i9.flOfl 
9.9)9,000 

19,919.000 

<'i)  hit^liidp*  Inihnnit.  2. 

Iowa,  1:  Mt«muri 

1       \e 

w.l..r.ev.  1.    IVi 

in>vlii>nn>.  1. 

•  nd  Wi«t  Virfinia,  2 
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Company  Reports 


Utah  Copper  Shows  Net  Loss 

A  report  of  operations  of  the  Utah  Copper  Co.  for  the 
first  quarter  of  1921  states  that  the  net  production  of  mar- 
ketable copper  was  22,726,411  lb.  during  the  period  covered 
by  the  report.  The  average  cost  per  net  pound  was  13.18c., 
without  credit  for  gold  and  silver  or  miscellaneous  income, 
including  all  fixed  and  general  charges,  but  excluding  Fed- 
eral taxes  and  depreciation.  The  gold  and  silver  and  the 
miscellaneous  income  for  the  quarter  equal  1.19c.  per  net 
pound  of  copper  produced,  which,  being  deducted  from  the 
operating  cost,  results  in  a  net  cost  of  11.99c.  per  lb.  The 
aforementioned  per  pound  cost  does  not  include  charge  for 
plant  and  equipment  depreciation.  For  some  time  this  item 
has  been  treated  as  an  operating  expense,  but  beginning 
with  January  of  the  current  year  it  will  be  considered  as  a 
deduction  from  income.    Operating  statement  follows: 

First  Quarter  First  Quarter 
1921  1920 

Net  profit  from  copper  production  only $53,616  21(a)  $2,291,013 

MiBceUaneous  income,  including  payment  for 

precious  metaU 269.332  04  329,451 

Totalincome $215,71583  $2,620,464 

Loss  on  Government  bonds  sold 305,543.52  

Totalnetloss $89,827.69  $2,870,589(6) 

Disbursement  to  stockholders 1,624,490.00  2.436,735 

Net  deficit $1,714,317  69  $433.e54(c) 

(a)  Lo3s.    (6)  Includes  income  from  dividends!  I  $250,125).     (c)  Surplus. 

The  operating  loss  for  the  first  quarter  is  computed  on 
the  basis  of  12.94c.  per  lb.  for  copper,  as  against  a  carrying 
price  of  14.52c.  for  the  fourth  quarter  of  1920.  The  quar- 
terly disbursement  on  March  31  was  $1  per  share,  as  com- 
pared with  $1.50  per  share  on  Dec.  31  last. 


Tonopah  Belmont  Development  Co. 

A  condensed  statement  of  operations  of  Tonopah  Belmont 
Development  Co.  for  the  quarter  ended  March  31,  1921, 
follows: 

Received  and  receivable  for  ore $506,064  77 

Mining,  milling  and  administration  expenses  426,343.63 

Net  earnings  for  three  months 

Miscellaneous  income 

Dividend  from  Belmont  Surf  Inlet  Mines,  Ltd  .  . 

Total  net  income  for  three  months  ended  March  3 1 .  1 92 1 $  1 32,720 . 9 1 

AVAILABLE   RESOURCES,   MARCH    31,    1921 


$79,721  14 
2.999  71 
50.000  06 


Due  from  smelters 
Due  from  others. . . 
■Cash  in  banks 


$211,229.88 
47,639.15 
230,121.63 


Total $488,990  66 

The  net  earnings  for  the  quarter  ended  March  31,  1921, 
■  of  the  Belmont  Surf  Inlet  Mines,  Ltd.,  of  which  this  com- 
pany owns  80  per  cent,  were  $9,822.59. 


Barnes-King  Shows  Profit  for  Quarter 

The   records   of  the   Barnes-King   Development  Co.   show 
"the  following  for  the  quarter  ending  March  31,  1921: 

Earnings; 

Shannon  property $12,653   13 

Interest  received 248  22 

„    ,  $12,901    35 

Deduct: 

North  Moccasin  property  expenses $2,263. 73 

Piegan-Gloster  property  expen.see 2,800  01 

Kendall  property  expenses 177.81 

Black  Hawk  development  expenses. ..  .  . 2.82702 

Beti^  Baker  development  expenses 1,596  54 

Miscellaneous  expense 1 .290  22 

— —  10.955  33 

DitTtrence  being  net  profit  on  operations  for  quarter 

ending  March  31,  1921 $1,946.  Of 

The  above  figures  include  provisions  for  depreciation  on 
the  same  basis  as  has  been  used  heretofore. 


Chino  Exhibits  Operating  Loss 

A  report  of  the  operations  of  the  Chino  Copper  Co.  for 
the  first  quarter  of  1921  states  that  the  net  production  of 
copper,  after  smelter  deductions,  was  8,570,034  lb.,  compared 
with  10,457,661  lb.  produced  during  the  previous  quarterly 
period. 

The  cost  per  pound  of  net  copper  produced  for  the  quar- 
ter, including  fixed  and  general  administrative  expenses,  but 
excluding  plant  and  equipment  depreciation  and  Federal 
taxes,  for  which  no  reserves  were  set  up,  was  14.56c.,  as 
against  13.93c.  per  lb.  for  the  preceding  quarter  on  the 
same  comparative  basis.  These  costs  do  not  include  credit 
for  precious  metals  and  miscellaneous  earnings,  which  were 
0.81c.  per  lb.,  as  compared  with  1.32c.  for  the  previous 
quarter. 

The  financial  results  of  the  company's  operations  for  the 
quarter  are  exclusive  of  charge  for  depreciation  of  plant 
and  equipment,  and  are  as  follows: 

First  Quarter  First  Quarter 

1921  1920 

Operating  loss $122,949  $737,605  (a) 

Aliscellaneous   income,   including   payment   for 

precious  metaU 69,812  72.122 

Net  operating  loss $53,137  $809,727  (a) 

Distribution  to  stockholders 326,243 

(a)  Profit. 

The  operating  loss,  as  above,  for  the  quarter  is  based  on 
a  price  for  copper  of  13.13c.,  as  compared  with  14.45c.  per 
lb.  for  the  fourth  quarter  of  1920. 


Nevada  Consolidated  Deficit  $6,634 

A  report  of  the  operations  of  Nevada  Consolidated  Cop- 
per Co.  for  the  first  quarter  of  1921  states  that  production 
of  copper  was  9.064,082  lb.,  compared  with  10,812,729  lb. 
for  the  preceding  quarter,  at  a  cost,  including  all  fixed  and 
general  charges,  but  not  including  Federal  taxes  and  plant 
and  equipment  depreciation,  of  13.84c.  per  lb.,  compared 
with  16.85c.  per  lb.  for  the  previous  quarter.  These  costs 
do  n'^t  include  credit  for  gold  and  silver  or  miscellaneous 
earnings,  which  amounted  to  1.17c.  per  lb  of  copper,  and 
for  the  previous  quarter  1.33c.  per  lb.  of  copper,  resulting 
in  a  net  cost  of  12.67c.  per  lb.,  as  compared  with  15.52c. 
average  for  the  preceding  three  months. 

The  financial  outcome  of  operations  for  the  quarter  is 
shown  in  the  profit  and  loss  statement  below,  all  fixed  and 
general  items  of  expense,  other  than  depreciation,  being 
included  as  operating  costs: 

PROFIT    AND   LOSS 

First  Quarter  First  Quarter 

1921  1920 

Operating  loss $112,424  (a)   $132,529 

Miscellaneous  income 105.790  83,054 

Net  operating  loss $6,634  $215,583 

Dividends 499,864 

(a)  Gain. 

The  operating  loss  for  the  quartar  is  based  upon  an  aver- 
age carrying  price  for  copper  of  12.60c.  per  lb.,  as  com- 
pared with  a  basing  price  of  14.73c.  for  the  preceding 
quarter. 


Mason  Valley  Reports  No  Production 

A  report  of  operations  of  the  Mason  Valley  Mines  Co. 
for  1920  states  that  no  metal  was  produced  during  the  year. 
Sales  of  copper  amounted  to  $237,775;  cost  of  copper  sold, 
$224,546;  general  expense,  $45,590,  leaving  a  net  loss  of 
$32,360.  Other  expenses,  losses,  and  miscellaneous  income 
resulted  in  a  net  deficit  of  $60,065.  Surplus  balance  Dec. 
31,  1919,  was  $890,419;  on  Dec.  31,  1921,  $830,;3.54. 
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Mining  Stocks 

Week  Ended  June  18,  1921 


Stock                                Exch  High     Low  I.; 
t:OPPER 

Adventure Boston  '.            '^ 

Ahmeek Boston  49J        481 

Alaska-Br.  Col.  N.  Y   Curb  I        rs 

Allouez Boston  22          20 

Anaconda New  Vork  39^        ibi 

Arcadian  Consol.-      .  Boston  2J          2} 

Ariz.  Com '1 Boston  8;          8 

Big  Ledge N.  Y.  Curb  jV           t^ 

Bingham  Mines Boston 

Calumet  &  A  rizoi  :i  Boston  49 J        46 

Calumet  &  liecla  Boston  242       235 

Canada  Copper       .  N.  Y.Curb  t- 

Centennial Boston  .    . 

Cerro  de  Pasro New  York  26!        25} 

Chile  Copper New  York  lOj        lOj 

Chino ■.  New  Vork  24i       23! 

Columbus  RexaJ)     .  Sa!t  Lake  t 

Con.  Arizona  N'.  Y.  Curb  

Con.  Coppei  .M        .  N.  Y.  Curb  

Copper  Raigc.    .  Boston  34;.        32i 

Crystal  Copper  I  new)  Boston  Curb  *33       '30 

Davis-Daly Boston  6i          ci 

East  Butte Boston  8;         8i 

First  Nationill Boston  Curb  *58         53 

Franklin Boston  2           2 

Gadsden  Copper. . .  N.  Y.  Curb  

Granby  Consol New  York  20          17} 

Greene- Cananca New  York  22;       22 

Hancock Bostn  2;         2; 

Howe  Sound N.Y'.Curb  

Inspiration  Consol  New  York  33J        32i 

Iron  Cap Boston  Curb  6i          4> 

l«le  Royale Bo>ton  20         20 

Kennecott New  York  20          I8J 

Keweenaw Boston  ...  - 

Lake  Copper.  Boston  3i         3 

La  Salle Boston  

Magma  Chief N.  Y.  Curb  

Magma  Copper  N.  Y.  Curb  18         18 

Majestic Boston  Curb  *8         *8 

Manon  Valley  Boston  II          U 

Mas«  ConsolMhil.-d  Boston  2           2 

Mayflower-OW  Col  Boston  3J          3 

Miami  Copper  New  York  2li        20 

Mic'liigan Boston 

Mohawk Boston  50         48 

Mother  iAKic  (newp,.  N.  Y.  Curb  5}          4; 

Nevada  Consol New  York  II          10! 

New  Baltic Boston  Curb 

New  Cornelia             .  Boston  Mj        I4i 

Niion   Nevada  N.  Y.  Curb  

North   Hulte Boston  10         9J 

North  I^ke  Bo.ton 

Ohio  Copper  N.  Y.  Curb  

(M  nonunion.  Boston  21          20 

(Iweola Boston  28         28 

11ielp«  Dodge Open  Mar,  1 1  (.(I     1150 

Quii.ey Boston  38         37 

Hay  ConMjlidiiled  .  New  York  II         121 

Itay  llcrcule*  Boston  Cuib  

Kt.  Marj""  Mil.    Id  limlon  38         34) 

H<'neca  Coppi'  lio-lon  .  .  ^.      ... 

Shannon      .  Bo-ton  '93       *8I 

Mmtnirk  Ariioi.i.  N.-w  York  6)          6 

South  l.aki-  .  Boston 

SufH-rior  Coj.jhi      ,    .  Bf/slon  31          31 

HuiH-rioi  4  Itoloii  Hwlon  li          11 

Teiin  r.  «  f  <(-  New  York  8i         71 

Tmilunine Billon  'tO       '55 

I'nilwl  Vetdo  ICl  Boston  Curb  2h          2li 

1  Inh  Coiwol  Bwlon  3|          3| 

I'tah  CopiH-r  New  Vork  501        481 

l:uh  MetuI  & 'I'  Il.^lon  I  i",        ll 

Victoria Bmton  1 1          1 1 

Winona »o.l«n  '50       'SO 

Wolverine HcUin  II          101 

NICKKI.-COI'I'KR 

li.lernat.  NW»»I.,.    .  New  Vork  15         I3J 

lnt<rrn*t.  NIekiil,  pi..  New  Vork 

LKAr> 

1  P  .  -I         ..  New  Vork  7i         72| 

'   1,1,1  New  York  102       101 

I  New  York  101        101 

.  K  Doaton  Curb  ... 
/.INC. 

AmZ.  I..  AH.          .  New  York  81         8 

Am.  7.   I,  *  M.  pfd  New  York  27|       2ii 

llulteC.  AZ  New  Vork  4|         41 

Buile  A  Hupertof  New  York  121       III 

(  <ill«:i»n  Zt^UI  New  Vofk  .4|         4( 

New  Jmht  Z>'  N    V   Curb  I2>       119 

Miieee.  NY    Curb  'H        '11 

Yellow  Woe L«  AniHrn  ♦JJ       'ii 

•  fetit.  per  .hare      t  '"■'  "'  »••"''      lO""'"'"' 

S,\,  Ht'ini-annun'y.  II.M.  Ili-nionthly.  K.  Irregular     I 


48:  Sept.  -20  Q      $0  50 

20*'  Mar.  '19  I    66' 

37     Nov.  '20,  Q         I   00 

8     Oct!  '18.  50 

to'Sept.  '19.Q 25 

481  Mar,  •21,  Q  50 
'35  June  '20.  Q  5  00 
13        

7;  Dec.  ■18.  S.\  1  00 
26     Mar.  ■21.  Q  50 

10|      

231  Sept.  '20.  Q  37; 
'265      

iV    Dec.  ^18.  Q  05 

U 

335  Sept.  '20.  Q  50 
32        

6;   Mar. -20.0  25 

85   Dec. '19,  A  50 

53     Feb. '19.  SA  15 

2       

25       

17}  Mav  ■19.  Q  1.25 
22{  Nov,  -20,  Q  50 

2J     

21  Jan,  ■21,Q  05 

32}  Oct,  '20,  Q  1    00 

4|  .Sept.    20.  K  25 

20  Sept.  '19,  SA  50 
18i   Dec,  ^20,0            .50 

I;      

3        

2        

21        

18  Jan,  ■I 9.  Q  50 
^8       

I)      

2     Nov,  '17.  Q  I   00 

201   .NJay  •2r,Q '.iC 

2       

48)  Nov.  '20.  Q         I  00 

5}      

II  Sept,  ■20.  (J           25 

3        

14)  ,\ug,  ■20.  U           ,25 

♦S       

91  Oct,  '18.  (i  ,25 

A  

20     Dec,  ^18,  (i  I   00 

28    June  ^20.  Q  50 

,    Apr,  '21.  <J  I    00 

38  Mar,  '20,  Q  1  00 
12)  Dec,  '20.  CJ  25 

'35       

35    June '20.,  K        2  00 

15       

•93     Nov, '17.  Q  25 

hi  Jan,  '20.  Q  25 

3J  Apr,  'I?' i  00 

II      

71   May  'IS.  1  I  00 

«50     May  '13.  10 

23     May '21,  Q  25 

31  Sept.  'IB.  25 

48)    Mar,  '21.  Q         I   00 

1  AUcc.  '17,  30 

li     

•50       

II       


14     Mar. '19. 
82)     May '21.  q 


721  Mar. -21.4 
01  June '21.  (J 
101    June -21.  q 


High 
GOLD 


Hep!    '20.  I    25 

ii.c  '20. q  in 

Mav  21.  q       2  on 

Jillv     If,.  03 

Hrpi    20.  q  ot 

,|..i„|       q.  qnarlrrlv 
1.1     \.  hM'hnlcT.lra 


Alaska  Gold New  Y'ork 

Alaska  Juneau New  York 

Carsor  Hill N.  Y.  Curb 

Cre-s.son  Consol.  G.,  .  N.  Y,  Curb 

Dome  Kxtension ,  . ,  ,  Toronto 

Dome  Mines New  York 

Golden  Cvole Colo,  springs 

Goldfield  Consol N,  Y.  Curb 

HoIIinger  Conso'      ,  ,  Toronto 

Homestake  Mining, .  New  York 

Ivirkland  Lake Toronto 

Lake  Shore Toronto 

Mclntyre-Porcupiiie.  Toronto 

Porcupine  Crown. ..  Toronto 

Portland Colo,  Springs 

Reorgan,  Booth N,  Y,  Curb 

Silver  Pick N,  Y,  Curb 

Teck  Hughes Toronto    ' 

Tom  lieed Los  .Angeles 

United  I^astern N.  V,  Curb 

Vindicator  Consol,  .  .  Colo,  Springs 

West  Dome  Consol,,  Toronto 

White  Can-  Mining. .  N.  Y.  Curb 

"S  ulion  Cold N.  V.  Curb 
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SILVER 

Arizona  Silver Boston  Curb  '21        *I6 

Batopilas  Mining,,,  ,  New  York  

Beaver  Consol Toronto  *50i      "30 

Coniagas Toronto  , 

Crown  Reserve Toronto  12.      -'10 

Kerr  Lake Boston  2;          21 

La  Hose Toronto 

McKinley-D;ir,-Sav ,  Toronto  *2.)       *I9 

Milling  Corp,  Can,,,  Toronto  I    20     1    10 

Nijji  -  ii.g N.  Y,  Curb  4[          4 ', 

Ontario  Silvei New  York  4;           4i 

Ophir  Silver N,  Y.  Curb 

Peterson  Lake Toronto  >i          5 

Temiskaming Toronto  *2i;      '•20 

Trethewey Toronto  161    '16 

GOLD  AND  SILVER 

Atlanta N,  V.  Curb  I             1 

Barnes-King Butto  i 

Boston  &  .Montana.  N.  Y.  Curb  *62        '55 

Cashboy N.  Y.  Curb  *5;        '4) 

lOl  .-talvador N.  Y.  Curb  

Jim  Hutler N.  Y.  Curb  '  9         '8 

Jumbo  ICxtension...  .  N.  Y.  Curb  '6         *4 

Louisiana  Con N.  Y.  Curb  

.MacXainarM  M.i-  M.  N.  Y.  Curb  16        '14 

N.  V    II. ,11,1    I:. .1,1,,  Open  Mar.  fio;       t9 

Ton. .p. ,1,-11,  In. ..1.1  N.  Y.Curb  I  ,'„         1 

Toi„,i.,l.  jir  1.1.  N.  Y,  Curb  l;          1 

Toii,.|.i,l,-r,M,,.>i„i,  ,  N.  Y.Curb  I,"*       IJ 

Tonopali  .MiniiiR, ,  .  ,  N.  Y.  Curb  I !          I  A 

We,t  End  Consol., , .  N.  Y.  Curb  li          li 
SILVERLI  AD 

Caledonia N.  V.  Curb  II)          '8 

C'ardifi  .\1,  &  M Salt  Lake  I 

Chiel  Consol Boston  Curb 

Consol,  .M.  &  S Montreal  151       '^l 

Dalv  .Mining Salt  Lake  i 

Dalv-VVcl Boston  '           21 

lOiiRl,.  ,V:  I'.liie  Hell      ,  Boston  Curb  2             2 

I'^lc-tric  Point .Spokane  I 

|.(deral  M,  *  S          ,  New  Vork  V.          51 

Federal  M.  cS:  S.,  pfd  New  York  2i          22j 

I'lorencc  Silver Spokane  t                  , 

C;raiid  Central Salt  Lake  (      

liecla  Mining N.  Y.Cuili  4            3) 

Iron  Bloissoni N.  Y.  Curb  *20       "U 

JudKc  M,  A- S Salt  Lake  t                 , 

.Marsh  Mines N.  Y.  Curb  ">         •4 

Prince  Consol N.  V.  Curb  ;            | 

Ilambler-Caribon,,  .Spokane  ; 

Hex  Consul .V,  Y.  Curb  H         >7 

.sioulh  llcln,  .Salt  Lake  t             .       . 

Slanilaul  Silver-Id        N,  Y,  Curb  )  | 

ranniraili-CuKler,,,  Kpoknno  t      . 

i(.,ii,.  sli,„idnrd       ,  Salt  Lllko  t 

Ilonton  21         2 1 

,  N.  Y.  Curb  I           2 
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CURRENT  EDITION 

or  CATALOG  BEARS 

N°SS 

COPIES  PROCURABLE  FROM 

LUNKENHEIMER 

DISTRIBUTORS 


LUNKENHEIMER 


J^lves 


LUNKENHEIMER  BRONZE  GATE  VALVES  remain  tight  under  ex- 
treme operating  conditions  because  the  design  is  correct,  the  material 
is  the  well  known  LUNKENHEIMER  "Valve-Bronze"  and  they  are  made 
with  the  skill  which  characterizes  all  LUNKENHEIMER  Products. 

The  "double  taper  wedge  seat"  construction  embodied  in 
LUNKENHEIMER  Bronze  Gate  Valves  has  proved  its  practicability. 
In  addition  to  tightness,  it  insures  ease  of  operation,  minimum  wear 
and  consequent  long  service  life. 

The  DOUBLE  DISC  TYPE  for  pressures  up  to  150  pounds  has  a  simple  and  practical 
ball  and  socket  bearing  between  the  discs  which  makes  them  self  adjusting  and 
eliminates  the  needless  maintenance  cost  prevalent  on  valves  employing  a  greater 
number  of  working  parts. 

•  ,y^  WEDGE  DISC  type  has  a  single  disc,  with  the  seats  finished  in  exact  alignment 
with  the  disc  faces,  and  the  seatrings  are  renewable  on  sizes  one  inch  and  larger.  Made 
with  Inside  Screw  Stationary  Stem,  and  with  Outside  Screw  and  Yoke  Rising  Stem  for 
pressures  up  to  200  and  300  pounds. 

LUNKENHEIMER  BRONZE  GATE  VALVES  are  obtainable  from  LUNKENHEIMER 
Distributors  situated  in  every   commercial  center.      Insist  on   having  the  genuine. 

IH£  LUNKENHEIMER  CO, 

—■"QUALITY"-— 


LARGEST    MANUFACTURERS  OF 

HIGH  GRADE  ENGINEERING   SPECIALTIES 

IN  THE  WORLL 

cnlf^ZgS''       CINCIiSINATl  ^SnIoh 

EXPORT  DEPT.    129-13S  LAFAYETTE  ST.     NEW  YORK 
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Superior  XtcCully  Gyratory  Crusher 


Superior  Jaw  Crusher 


Single  Power  Drioert  Air  Compressor 


Coal-oil  Johnny 

THE  chief   thing  for  which  this  unique  character  ia 
remembered   was  his  wastefulness.    He  just  threw 
his  money  away. 

Carelessly  or  poorly  advised  selection  of  pumping  or 
other  machinery  is  the  "Coal-oil  Johnny"  of  the  min- 
ing industry  today. 

And  it's  so  easily  remedied.  For  Worthington  appa- 
ratus is  built  in  every  type  and  style,  and  in  every 
capacity.  The  machinery  includes  Rod,  Ball  and  Tube 
Mills,  Superior  McCuUy  Gyratory  Crushers,  Rolls. 
Conveying  Machinery,  etc..  built  at  the  Worthington 
Power  and  Mining  Works  at  Cudahy,  Wisconsin. 
Other  Worthington  works  specialize  in  pumps,  oil  and 
gas  engines,  condensers,  compressors,  water  wheels,  etc. 

Where  a  wide  choice  of  machines  may  confuse. 
Worthington  engineers  will  assist  in  selecting  the  best 
type.  In  no  case  has  a  Worthington  engineer  a  preju- 
dice either  for  or  against  a  certain  machine.  He  can 
not  have      the  Worthington  line  is  too  complete. 


•^ 


WORTHINGTON    PUMP    AND    MACHINERY    CORPORATION 

Ex€cutivt  O/ficci:    lis   Broadw«y,   New   York  City 

Branch  Office*  in  24  Large  Cititt 


I  ru48-MBTER8-MI  NINO-ROCK  CRUSH  I  NO  &  CK.MK  NT  M  AC  II  IN  IK  V 


WORTHINGTON 


0>.n«   ■J/,.t\,,  llnlynir.  Mai 

HUkr  ai  Kno.lr.  W.,rfc> 

i-tflf  Camkrtjgr.  Man. 

WorlhinfflOfli  Worki 

H«rr,um.  N    J. 

LtiJllw  Wvrki,  Cii<i»ii<l<.  Oil 


C.«t  I'ligmf  Wotl.,  CuJahy.  Wit. 
~-r.39         I'uwcr  Of  Mining  Works 
CuJahy.  H'ii. 
.SnoK  llollv  Wotkl 
lluffalo,  N.  Y. 
I  |'I""K  (  •n-"»'r>  Ptll>t>"tl>.  {"'• 


J  Idle  25,  1921 


Engineering    and    Mining    Journal 


27 


Gears  that  give  good  service  regardless  of  where  they  operate 
are  the  sort  that  the  mining  industry  can  use  in  large  quantities 


The  companion  gear  does  not  touch 
he  sleel  s'  rouds  of  the  FabrotI  Gear 


Underground  or  "on  top"  Fabroil 
Gears  are  good 


Deep  in  the  wet,  rat-infested  work- 
ings of  a  mine  or  in  the  dry  clean 
power  plant  at  the  top,  Fabroil 
Gears  work  equally  well.  They  serve 
on  motor-driven  pumps,  hoists,  ma- 
chine tools  and  similar  machinery. 

In  high  speed  gear  trains  running 
700  feet  or  more  per  minute  at  pitch 
line,  these  compressed  cotton  gears 
give  entire  satisfaction.     In  hot  oil 


baths  or  in  a  constant  oil  splash  they 
perform  up  to  standard.  No  matter 
how  adverse  the  conditions  may  be 
these  tough  resilient  gears  relieve 
machinery  of  much  vibration  and  so 
assure  to  it  longer  life. 

For  a  wide  range  of  uses  Fabroil 
Gears  are  made  in  any  sizes  from  one 
inch  diameter  upward.  In  mining 
operations  they  are  commonly  used 
in  sizes  from  3  to  12  inches. 


Ask  the  nearest  G-E  office  for  complete  information 


General  Office 
Schenectady.  NY 


Sales  Offices  in 
all  large  cities 
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Think  SEARCHLIGHT  First 


ADVERTISING  RATES 


iniiillllllllllll 


POSITIONS  VACANT — Husiness  Opportuni- 
ties and  other  undisplayed  ads.  8  cents 
a  word,  minimum  S'.Z.OO  an  insertion. 

POSITIONS  WANTED — Evening  work 
wanted,  tutoring  and  other  undispla.ved 
ads  of  individuals  looking  for  employ- 
ment. 4  cents  a  word,  minimum  75  cents. 
payable  in  advance. 


ADD  5  WORDS  for  box  number  in  undis- 
played ads  if  replies  are  to  any  of  our 
oflices.  There  is  no  extra  charg-e  for 
forwarding  replies. 

DISCOUNT  OF  10%  it  one  payment  is 
made  in  advance  for  4  consecutive  inser- 
tions  of   undisplayed   ad. 


ADS  IN  DISPLAY  TYPE — Space  is  sold  by 
the  inch  (30  in.  to  a  page),  the  price 
depending  upon  total  space  used  within 
a  year,  some  space  to  be  used  each  issue. 

RATE  PER  INCH  for  ads  in  display  space: 

1  10     3  in..  $4.50  an  in.        15  to  29  in..  $3.  90  an  in. 

4  10     7  in..  t4. 30  an  in,        30  to  49  in.  J3. 80  an  In. 

8  to  14  in,.  $4,10  an  in,       50  to  99  in,.  $3,70  an  in. 


POSITIONS 
VACANT 


EMPLOYMENT 


POSITIONS 
WANTED 


EMPLOYMENT  AGENCIES 

EXEK^UTIVES  seeking  superior  positions 
And  our  confidential  service  extremely 
satisfactory.  Let  our  Mr.  H.  H.  Harri- 
son confidentially  negotiate  for  you  suit- 
able positions  with  proper  employers,  as 
he  h?a  successfully  done  for  thousands  of 
others  since  1909.  Inquiries  invited. 
»Not  an  agency.)  The  National  Business 
Bourse.  Confldentlal  Negotiators,  Associ- 
ation Building,  Chicago. 


EMPLOYMENT  SERVICE 


EIXECUTIVKS  qualified  for  salaries  of 
J2,500  to  t25.000  and  upward  are  Invited 
to  communicate  in  strict  confidence  with 
the  undersigned,  who  wiU  conduct  pre- 
liminary negotiations  for  such  positions. 
The  procedure  ueed  U  peculiar  to  this 
service,  differing  essentially  from  all 
others,  and  Is  constructive  and  initiative, 
applied  Individually  and  in  no  way  Jeop- 
ardizing present  connections.  E^stabllshed 
1910.  Send  name  and  address  only  for 
particulars.  R  W.  Bixby,  Inc.,  308  Lock- 
wood   Building;,   Buffalo,  N.  T. 


In  Replying  to  "Blind"  Ads 

be  careful  •  to  put  on  envelope  the  key 
number  in  the  ad  and  also  local  address 
of  office  to  which  reply  ie  sent. 

10th  Ave.  at  36th  St..  New  York. 
935  Real  Estate  Trust  Bldg..  Phila. 
533  Leader-News  Bldg.,  Cleveland. 
1570  Old  Colony  Bldg..  Chicago. 
531   Rialto  Bldg..  San  Francisco. 

Important 

Original  letters  of  recommendation  or 
other  papers  of  value  should  not  be  en- 
closed to  unknown  correapondentB  —  send 
copies.  p^gg 


POSITIONS  WANTED 


POSITIONS  WANTED 


ASSAYER   and    metallurgical    chemist,    ex- 

gerlenced  gold  and  silver  mines.  Speaks 
panish.  Knows  cyanlding  of  gold  and 
silver  ores.  Age  24.  single.  Southwest, 
Central  or  South  America  preferred. 
Available  June  10.  Best  of  credentials. 
PW-2I2,  Eng  &  Mining  Journal,  Old 
Colony   I'.ldg..  Chicago. 


MANAGER  of  mines  and  examining  engi- 
neer, technical  gptiduate  with  25  years 
experience  In  Unlle.l  Stales.  Canada  and 
Alaska,  In  exploration,  development  and 
operation.  P\V-225.  Eng.  &  ftlln.  Journ., 
Rialto  lildg.,  Han   Francisco. 


MINING  engineer,  technical  graduate,  eight 
years'  metal  mining  experience,  from 
mucker  to  chief  engineer  and  assistant 
mine  superintendent,  desires  position  a.s 
superintendent,  foreman  or  mine  engi- 
neer;  capable  executive;  age  32.  Speaks 
Spanish.  Latin  American  experience.  Will 
go  anywhere  with  good  company.  PW- 
214,  Eng.  &  Mining  Journal,  Leader-News 
Bldg.,   Cleveland. 


MINING  engineer,  specialist  in  difficult  ore 
dressing  problems  desires  position.  Good 
on  investigations,  reports,  etc.  Best  of  ref-' 
erencps.  Will  go  anywhere.  Fluent  Span- 
ish. PW-22r>,  Eng.  &  Min.  Journ.,  Rialto 
Bldg.,  Sun  Francisco. 


METALLURGIST  open  for  engaKement  af- 
ter July  ;  technlrjil  wlucatlon ;  20  years' 
firantlcal  experl<nc«-  In  mining  and  metal- 
urglcal  work  II.  H,.  M<-xl(--nn  and  South 
American  experience.  Specialty,  cyanlda- 
Ilon  and  Improvement  of  metallurgical 
practice  l>ntln-Am"rlcrin  countries  pre- 
f<*rre<l.  16.000  per  vear,  PW-2n7,  Enf  A 
Mining  Joumkl.  Old  Colony  BIdr.  Chl- 
•Jfo. 


MKTALI-nrtOIHT  — Hpenlalliit  In  HmeltlnK 
und  refining  lead  and  copper  oreK  and 
ImlllonB.  and  recovery  platinum  metals 
Kx|.' rl'-nced   In    operatlnK   coal    dust    tlreil 

fun, :.ipd     rniiiiiifKctiire     copper     sul- 

pi.  .    .       .-     J.         ^   MIn.   Journ. 

Ml:  ■ 


OPKN  for  enpagement,  competent  mining 
man,  technical  education,  age  32,  mar- 
ried ;  very  familiar  with  large  scale  gold 
mining  operations,  shrinkage,  sloping, 
tunneling,  development  work  and  exami- 
nalion.  PW-223.  Eng.  &  MIn.  Journ.,  Real 
Estate  Trust  Bldg.,  Phlla. 


SUPKRINTKNnENT  or  engineer,  tech- 
nical graduate;  10  years'  HuociHSful  ex- 
perience In  mining,  milling  and  ixamlna- 
llon.  SjienkH  Spanish;  available  on  30 
days'  notice.  At  present  In  Mexico.  PW- 
2iri,  Kng.  &  Mfn.  Journ.,  Old  Colony 
Bldg.,    Chicago. 


SALESMAN  AVAILABLE 


I  or  mnnnger,  ufce 
radiiate  ;  17  year*' 
.  nee  developni'-ril. 
K.n  ;  10  yearn  with 
,\f.Xlro  PW  221'. 
•  lid    Colony     IlldK  . 


KNOINEKR  salesman  dcMlres  position 
where  long  and  varied  foreign  and  domes 
lie  expiTlence  can  be  utilized  by  an  ex 
liortInK  firm  to  build  up  overseas  traile 
ftirnlllar  with  heavy  ninrlilnery.  mining 
inllling  an<l  allli'd  Industry  Hiipplles.  AH 
227.  Rng.  *  MIn.  Journ..  Rlallip  llldg. 
.Han    Francisco, 


BUSINESS  OPPORTUNITIES 


Coal    Economy    Service 

Firms  dealing  directly  with  coal  consumers, 
no  matter  where  located,  can  add  our 
"Service"  lo  their  line  with  profit.  It  also 
acts  as  a  feeder  to  their  ow'n  line.  Any 
capable  man  with  some  knowledge  of 
heating  can  make  money  with  it;  25% 
increa.se  in  heat  from  coal  or  25%  saving 
of  coal  guaranteed.  Endorsed  by  Tax 
Payers  Associations  and  leading  apart- 
ment house  owners  in  New  York  City  and 
elsewhere.    BO-224,  Eng.  &  Min.  Journ. 


I     You   can   get 

I  A  Production  Checker 

at  little  cost 

Here  iv  .in  opportunity  to  get  a 
Pruiliii  I'l/n  iifi/i  to  keep  count  .iiid  make 
curve  iliart  record  on  one  to  twenty 
producing  machines.  From  these 
records  you  know  exactly  the  produc- 
tion you  are  actually  getting  from 
your  machines.  No  guessing.  It  is 
in  first  cl.^^^s  condition  and  various 
spare    p;irts    Lire    inohnleil. 

Bargain  price  for  quick  sale. 


JOHN  BOYLE.  JR. 

PATENTS 

Ouray    Buildlnf,    Washin(ton,    D.    C. 


I  will  purchiue  choice  mtneml  ■peolmeiu 
sryitalllsril  luid  ahowy  onea.  Cryit4UllsMl 
Itlld    •prclniriii    dMlred    and    will    DAT    rood 

Rromlum  on  Hiinio.  I  aell  st  >'.:n  ,50  dellvarsd 
[INEllAI.  <()U-E0T10N  115  apedmena 
eontalnlriK  every  Importiuit  mineral  ap«cie. 
Pamphlet  »um>IIr<I. 

G.   S.  SCOTT 
'^11  Nimaau  St.,  Mew  Tork 
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Csed  Carbon   (Black  DIamonda)   and  Bortc 

And   fragm«nts   wanted :     Will   pay   hlgbest 

prices  D.  Dessau.  Printing  Crafts  Bldg., 
33d  to  S4th  Sts.  and  8th  Ave..  New  York 
City. 


FOR  SALE 


Feldspar    Property    For    Sale 

About  one  hundred  acres  situated  in  eastern 
Ontario.  Considerable  development  work 
has  been  done  ;  government  assay  shows 
spar  of  good  quality.  ,  This  property  can  be 
economically  worked  and  is  convenient  to 
railroad.  For  further  particulars  apply 
John  Grigor,  420  Manning  Ave.,  Toronto, 
Ontario. 


Property   For   Sale 

One  car  of  diaphragm  sheet  and  punch 
mica.  Also  a  fine  mine.  Brown  &  Free- 
man. Thomaston,  Ga. 


MISCELLANEOUS 


To    Ore    Buyers — V.    S.    and    Foreign 

Want  to  hear  from  American  and  foreign 
radium  and  vanadium  ore  buyers.  Ad- 
dress owners.  Hart  &  Tomlinson,  Gate- 
way. Colorado,  Mesa  County. 


New  Rails — Relayers 

Cart,   Locomotives,   Steel    Products 

Send   us  your  Inquiries 

MERCHANTS  STEEL  A  SUPPLY  CO. 

208    3.   La   Salle   St..    Chlcaro.    HI. 


GET  OUR  PRICES  ON 
NEW  AND  USED  TANKS 

Steel — wood^-enameled 

Rectangular — cylindrical 

For    gasoline — oil — tar — acid — air 

Tanks  and  towers 

Kettles — jacketed   tanks — coilB— etc. 

Everything  in  TANKS 

The  CurtiBB-WllUs  Co..  30  Church  St..  N.  Y. 


FOR  SALB 

GYRATORY  CRUSHERS 

from  No.  18  down  to  No.  2.  Jaw  Crushers  84  i 
108  down  to  7  I  10.  Pulverizers  aU  typ«e. 
Dryers,    Screens.    Elevators,    Steam    Shovels,    Loco- 


=      motives,   Ci 


Rails. 

J.   F.   DONAHOO   CO. 

Blrmtngham.  Ala. 


"Opportunity"   Advertising: 

Think  "SEARCHLIGHT"  First! 


MACHINERY 

AIR  COMPRESSORS 

1 — 450  ft.  Cap.,  liigorsnil  ;;  stage,  belt  driven 
Air    Compressor.     100     III.     pressure. 

1 — 1800  rt.  Cap..  Class  \V.  It  2.  Sullivan  Sloan) 
Drivtn   Air   Compressor.    11)0    lb.    pressure. 

'i — Single  Tandem  Fuel  (Jil  Driven  Compressors. 
Chgo.    Pneumatic    Tool    Co..    No.   S.    O.    2. 

CENTRIFUGAL   PUMPS 

1 — 6-ln.  Swaby  Horizontal  Centrifugal  Pump. 

1 — 8-ln.    Fairbanks-Morse    Uorlzontal    Centrifugal 

Pump. 
1 — 10-in.  Fulton  Horizontal  Centrifugal  Pump. 

~     ■  Horizontal      Centrifugal 


CORRUGATED  STEEL  SHEETS 

500 — Squares    2-gauge,    5    In.    corrugations.    O.    H. 

Curved    Steel    Sheets    (four    forming    a    circle). 
100 — Squares   12-gauge,    5   In.   corrugations.  O.   H. 

Flat   Steel    Sheets. 
3000— .Squares.    22-eauge.     2'A     In.    corrugations. 

Witlth    2T,i    in.    length    7   ft.    and    10    ft 

VENTILATING    BLOWERS    AND    PIPE 

Aiiieriran    Biower   Co.     (Slrnico   Type).    5    ft.    2    In. 
X     7     ft.     4    in.,    upper    casing     4    ft.     X     8     ft. 


10.000   ft.    30   in.   dia.,    18   gauge  new  Yentilating  i 

pipe.  = 

10.000   ft.   18   in.   dia..   18   gauge  new  Ventilating  = 

Pipe.  i 

DUMP  CARS  i 

150 — 12-yd.    Western    &    Oliver    all-steel,    two-way  = 

Dump    Cars.      Standard    gauge.  = 

50 — 1%-yd..    20-in.    gauge,    wood    body,    two-way  = 

Dump  Ca 
3 — 36-ii 

diani. 

IVrife  for  Industrial  Bulletin  So.  204 

HARRIS    BROTHERS   COMPANY 

3Sth  and  Iron  Sts.,  Chicago,  111. 


MACHINERY  FOR  SALE 


20-gal.  lead  lined:  one 

baaket:  48,  40,  36.  32,  30  and 

COOKERS-^'2'4  M  x^7  M  ft..  5  X  16  ft,  and  3  s  16  ft.  with  stirrer  and  steam  Jacket 

CRYSTALLIZERS — One  Buflalo.  300-gal.  crystallizer. 

DRYERS — Direct-heat  Rotary  Dryers.  3  x  25  ft.,  3  M  x  25  ft,  4  x  30  ft.. 

-     -       -        -     -        d  7  X  50  ft.;  double  shell 

t.  and  t>  X  35  ft. 

Drum  Dryers. 40x  48  In.  5  x  12  ft.  and  3  x  10  ft. 

Steam-Heated  Air  Rotary  Dryers. 4  x  30  ft.  6  x  30  It. 

Steam  Jacketed  Dryers,  5  x  15  It  ,  4x7  ft  ,  3  x  16  ft.  and  2  M  x  10  It  with 

stirrer. 

Rotary  Vacuum  Dryers.4x  10  ft  .5x30ft  and  5  x  33ft. 

Vacuum  Shelf  Dryers.  20  shelf  and  17  shelf 
EVAPORATORS — One  quadruple  eflect  vrlth  copper  tubes;    one  double  effect 

and  one  triple  effect,  all  copper.  One  double  effect,  all  Iron,  one  double  effect, 

copper  tubes. 
FILTER  PRESSES — No.  850  KeUy.  Nos,  20.  9  and  5  Sweetlands;   3  x  2  ft.  and 

11  )^  X  20  It  Olivers:  two  6  x  5  It.  and  four  6  x  3  ft.  Industrial  rotary  Filters: 

one  4  X  4  It.  Industrial  dewat«rer,  plate  and  frame  presses  of  wood  and  Iron. 
HYDRAULIC  PRESSES — 600,  350,  200,  100  and  65-ton  hydrauUc  Presses: 

one  Anderson  Expeller. 
KETTLES— 400-gal    Fusion  Kettles,  50-gal    Jacketed  Kettles,  300,  400  and 

500-gal.  Dopp  Kettles. 
KILNS — Rotary  Kilns,  8  x  60  It.,  6  x  60  It.  5  x  55  ft  ,  5  x  20  It..  3  H  x  25  It.  and 

3  X  25  ft. 
MILLS — 20-ln.  Schutz-O'Nelll:  No.  18  American  ring  roll  pulverizer:  24-ln 

Coggswell  Mill:  No.  000  and  No.  00  Raymond  Mills:  3-roll  Raymond  Mill, 

8  X  8  It.  6  X  5  It,  3  X  3  H  It.  and  2  x  3  It.  pebble  mills:  6  x  8  It,  5  x  3  }^  It. 


5  X  4  It.,  4  M  X  3  K  It.  and  2  w  x  2  !i  It.  Ball  Mills:  3  It  and  two  8  It.  Marcy 
Mills:  42,  33  and  24-ln.  Fuller-Lehigh  Mills:  4  H  x  20  It,  5  x  11  ft,  5  x  22  It. 
and  6  x  20-It.TubeMUls:  20  x  13  In  ,  30  x  16-ln.lO  x  16-ln.,9  x  12-ln.,  7  J^  x  13 
in.  and  7  x  10-ln.  jaw  Crushers:  one  ■'Inlant,"  one  No.  0,  one  No.  2,  two  No.  3 
and  one  No.  8  Williams'  swing  hammer  Mills:  one  Kent  type  "G"  Mill,  two 
36  in.,  and  one  40-ln.  cage  mills:  two  4  }<-ft.  and  two  3-ft.  Hardlnge  conical 


.  and  30  x  16  in.  Roll  Crushers:  No.  0,  1  and  3 
!  No.  3  Telsmlth  Breaker:  one  36-ln.  Sturte- 
vant  Emery  Mill!  one  Grlffln  MIU:  one  51  x  14-ln.  Chaser  Mill:  No.  1  Sturte- 
vant  ring  Roll  Crusher:  No.  2  Mead  Mill: 


B  24-ln.  "Monarch"  Burr  Mill. 

.^ ^ ,, , _. ,  one  1-ton  batch  Mixer:    ^ton 

batch  Mixer:  ten  100-gal.  W.  &  P.  heavy  duty  jacketed  Mixers:  150  and  60 
gal.  dough  Mixers. 
NITRATORS— 1600  gal  .  700  gal  ,  600  gal.  and  350  gal. 
RETORTS — Six  Buflokaat  3100-gal.  Nitric  Add  Retorts,  1500  gal.  Acetic  Acid 

Retort. 
STILLS — Copper  Stills  and  Iron  Stills,  with  dephlegmatora,  condensers  and 
Iractlonating  columns:  16  to  60  in.  in  diameter  for  solvent  recovery  or  alcohol 
ether  manufacturing:  500-gal.  and  2000-gal    C.  I.  StUls  with  stirrers. 


MIXERS — One  1-ton  acid  phosphate  Mixer: 


:  3-ft.  beta  naphthol  Stills:  SO-gal.  copper  Stills:  2000-gal.  copper  i 

pan.  eight  300-gal.  steel  jacketed  stills. 
SPECIALS — One  Complete  Toluol  Plant.     One  McDougal  and  one  Wedge 

Mechanical  Furnaces:  five  Automatic  Package  Weighing  Machines:  Electric 

Arc  Furnaces:  Jigs:  one  drag  line  Excavator:  6  x  8  It.  6  x  5  It.  and  6  x  3  ft. 

Newaygo  Vibrating  Screens,  one  Leschen  aerial  Tramway:  automatic  Cement 

Scales. 
VACUUM   PUMPS.    DRY— 8  x  16  x  12  in  ,  12  x  22  x  18:  12  x  12  in;  6  x  6  In. 

5x41n  WET— 10  X  16  X  12  in  ,  10  X  14  X  18  iQ.  WITH  JET  CONDENSERS 

—  lOx  i4x  12in.,8x  14x  12in..  6x8x  lOln. 

AU  this  equipment  is  complete  and  in  Qood  condition. 


W.  p.  HEINEKEN,  Engineer,  95  Liberty  St.,  New  York  City   coTMa'SStlwi 


The  Searchlight  Advertising  in  This  Paper 

is  read  by  men  whose  success  depends  upon  thorough  knowledge  of  means  to  an  end — 
whether  it  be  the  securing  of  a  good  second-hand  piece  of  apparatus  at  a  moderate  price, 
or  an  expert  employee. 


THE  BEST  PROOF 

of  this  is  the  variety  of  this  journars  Searchlight  ads.     Without  a  constant  and  appre- 
ciable demand  for  such  machinery  or  services,  by  its  readers,  the  market  place  which 
these  advertisements  represent  could  not  exist  for  any  length  of  time. 
Are  you  using  the  Searchlight  Section? 
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You  re  Ordering 

too  many 
Sheave  Wheels 


No  complaint?  They  seem  to  last  considerable 
time? 

Well,  note  this: — when  your  sheaves  are  gone, 
discarded,  worn  out,  Stroh  Sheaves  would  still  be 
good. 

Stroh  Sheaves  have  an  established  performance 
record  of  at  least  nine  times  greater  life  than  ordi- 
nary sheaves. 

Knowing  that,  can  you  afford  to  discard  sheaves  so 
often? 


Remember  the  life  of  a  sheave  is  in  the  tread,  and 
this  represents  but  2%  of  the  total  wheel. 

Sheaves  made  by  the  Stroh  Process  are  integral 
castings,  with  spokes,  hub,  etc.,  of  the  usual  material 
but  a  tread  of  Stroh  Alloy.  And  it's  this  tough, 
close  grained  alloy  which  gives  the  long  life  to  Stroh 
Sheaves,  reduces  rope  wear  and  shutdown  charges 
materially. 

We  have  many  Stroh  treated  products.  Data 
sent  on  request. 


STROH  STEEL- HARDENING  PROCESS  CO. 

Attention    Mining   Department 
804  Westinghouse  Building,  Pittsburgh,  Pa. 

Western  Representative 

Hickok  &  Hickok 
221  Kearns  Bldg.,  Salt  Lake  City,  Utah.  507  Hobart  Bldg.,  San  Francisco,  Cat. 


301  Henry  Bldg.,  Portland,  Ore. 


is  reinforced  by  J-in.  rods  and  by  a 
i^i  of  trianguhr  mesh.  Spikes  are  driven 
into  the  sides  of  the  bin  and  the  reinforcement  is  hung 
from  these  spikes.  The  spikes,  of  course,  also  help  to  re- 
inforce. Since  the  bins  were  lined  witli  gunite,  no  more 
trouble  has  been  experienced  from  the  hot  'roast'  setting 
fire  to  the  wood.  The  bins  are  also  fire-proofed  on  the 
outside  by  a  layer  of  gunite  about  i  or  ^  in.  thick  rein- 
forced witli  cbicken-wirc.     Tliis  serves  to  preserve  the 

wood  irom  d<:i-dX.^^0^^^^igmm^^^^g^mm^mmm^''ltlt* 

fMiriinn  iirij  S,i,-nli/i,    I'n-si,  Jan.  8,  I921J 


"The  Bins  at  the  Sam- 
pling-Mill Used  for 
the  First  Roast  or  Pre- 
Roast  Material  Are 
Lined  With  *Gunite^" 


N.w    YiiPk    (101 

Tht     "Cfmmnl'fiun"     tt 

not      a 

(:ill«.'ii.  Nnlloii 

rtttrUlmd    arllclm         II 

may     If 

llilllwiitr    mill    1 

purehaawd      oulrtghl      t 

ram      if* 

HliiiiMo  HI      Oil 

and    UMmd    hy    nnyorim. 

Since  they  were  lined  with  (ninite  there  have  been  no  more 
lires.  For  (ninite,  the  sand-cement  product  of  the  "Cement- 
( jiin,"  is  fireproof. 

Voii  need  the  '•C"ement-(  iiin"  at  ynur  mine.  The  money  it  will 
save  you  in  repairs  abo\c  and  hclow  ii;roiinil  will  surprise  you. 

Ask  your  ru-i^lilxir      nr  write  us. 

CEMENT-GUN  CO.,  Inc. 

l„,.,riM.riiled 

Cornwells  Heights,  Bucks  Co  ,  Pa. 

Ilniiii  li    OllUrn: 
.   Yiipk  imiw    .III  i:hiin>h   HI  ;   Chi.'.iiii.  oill.-.'    illH   CliniiilxT  <i(  i  ..iiim(.|-.H':   l'ill«lMirKli   Onii-i'. 
r,..ti.  Nnllonnl  Hunk   lllilir  ;  Hpoknii..  OIII...    lir:   Mtilmwk   lllo.*;    Id.  hinniul  Olll.iv  HI','  Vim!"  " 
wiiy   mill   I'liwiT   lllilit  ;   CiiiuHlii    I'linl   111   AlliiTlii      'nil.   (Iwiwnl    smiiiiy  On.   nt   Cntmilii.   .HI" 
rk»  HI     oiiiiKii  iiimI  n.-i  Wilier  HI     Wiiiiiliii'ii.   Mini  .  Cniiniln. 


Ml   I'rlnrliiiil   forrliin   <'< 
IIMIHIIIIIIIItllllllllHIIIHIIimillinHHIIIH 


IIIIIIIIIIKMIIIHII 
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Low  Cost  and  Efficiency 


The  requirements  of  the 
Mining  Industry  today 


D 


N  ITS  struggle  for  existence  the  gold  and  silver 
mining  industry  needs  the  help  of  every  pos- 
sible saving  and  economy.  Aero  Brand  cyanide 
has  always  been  and  is  still  being  sold  at  the  lowest 
delivered  prices  for  actual  100  per  cent  sodium  cyanide. 

The  efficiency  of  extraction  with  Aero  Brand  cyanide 
has  been  verified  by  competent  engineers  throughout 
the  American  continent  under  the  greatest  variety  of 
conditions,  with  uniformly  successful  results,  for  a 
period  of  more  than  four  years. 

The  ease  of  handling  this  flaky  product  and  its 
accelerating  effect  on  settling  and  filtration  are  addi- 
tional aids  to  economy. 

All  quotations  are  based  upon  the  pound  of  100  per 
cent  sodium  cyanide  (132.85  per  cent  potassium  cyanide). 


American  Cyanamid  Company 

511  Fifth  Avenue,  New  York 
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Keep  Your  Tonnage  High  with  Quick, 

Permanent  Repair  Work 


Westinghouse 


Every  breakdown  on  your  property  means  less 
available  equipment  and  less  tonnage.  Don't 
scrap  the  broken  equipment  or  send  it  away  to  be 
repaired  —  weld  it]  —  right  on  the  property  and 
get  it  back  in  service  in  hours  instead  of  days. 

The  Westinghouse  portable  arc  welder  shown  on 
the  left,  in  the  hands  of  an  operator  can  save  you 
thousands  of  dollars — by  welding  broken  cars — 
car  wheels  —  gears  —  shafts  —  pipe  lines,  and 
hundreds  of  other  metal  parts.  Welding  is  the 
permanent  economical  repair  process. 

Write  for  Bulletin  7149  today. 

Westinghouse  Electric    &    Manufacturing    Co. 

East  Pittsburgh,  Pa. 

Sales   Omces  in   All   Large   American   Cities 


^iiiiHiiiitiiiniiiiiiniiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiuiiiMHiiiiiiiiniiiiiiiii 


iiiiiiiitiiiiimii: 


Continuous 
Production 


Continuous  production  of  the  mine  is  contingent  largely  on  tin-  dependa- 
bility of  its  pumping  system.  A  faulty  unwatcring  plant  not  only  seriously 
interrupts  production,  hut  may  cause  untold  damage  resulting  from  Hooding. 

]>yron  Jackson  pumps  have  played  a  predominating  part  in  the  uiiwatering 
of  mines  through  demonstrated  (i(|nnd;il)ilii\  ■.iiul  ciononiy  nt  (iperation 
extending  over  a  long  period  ol  \  tiiis. 

A  liyron  Jackson  pmnping  unit  is  assuraiue  (<\  (<iniimi()us  prodiuimn. 

BYRON  JACKSON  IRON  WORKS  INC 

H    /;   ••  r  r   v   r  i         .,    u   l   ,•   r        in        In        h   r        I   i  f  I   r  tl 


411   Sharon  Buildintf  -  SAN  FRANCISCO 


iiMMniMniiiiiMiiiMiimiiiMiiimiiiiiiMiiiiiiiiiMiiiimii 
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Fairbanks  -  Morse 
"y  Oil  Engines 


Four  "Y"  Engines — 
Total  3022-hp.  in  this 
Oklahoma  Lead  Mine 

This  installation  made  in  1917, 
has,  in  the  words  of  the  mine 
superintendent,  "given  them  the 
cheapest  and  most  satisfactory 
power  they  have  ever  had  experi- 
ence with." 

A  150-hp.  operates  a  16-in. 
crusher,  4  sets  of  36-in.  rolls,  4 
elevators,  4  jigs,  2  screens  and  a 
6-in.  Centrifugal  pump.  A  100-hp. 
drives  a  599  ft.  Compressor.  In  the 
sludge  department  a  ST^-hp.  "Y" 
operates  a  set  of  36-in.  sand  rolls, 
sludge  tables,  sand  and  tailing 
elevators,  a  48  x  156-in.  screen  and 
^  a  3-in.  Centrifugal  Pump.     A  15- 

hp.  Horizontal  "Y"  drives  a  125- 
kw.  generator  for  furnishing  light. 
With  fuel  costing  65C.  per  gallon, 
the  cost  of  mill  dirt  averages  22C. 
per  ton. 

"Y"  Oil  Engines,  10-hp.  to  200- 
hp.,  uses  low-priced  fuel  oils 
economically.  They  are  simple  in 
construction —  easy  to  start — simple 
to  operate — no  licensed  engineer 
required. 

Fiairbanks,  Morse  CatQ. 
MAM  I  A(  Tl  KF.KS  II  CHICAGO  ^*^ 

The  Canadian  Fairbanks-Morse  Co.,  Ltd.,  Montreal 

00  Enfinct .  Pttmpi  ■  HloTnc  Moton  and  Qmeraairt  ■  FaiihajJa  Saiiti  •  Roiluay  Appjumcts  -  Fjrm  Poikt  Mjuhinaf 


See  these  new  books 


■ith    the 
biioks  lifted  here?    If  you 
have  not  seen  them,  let  us  send 
any  of  them  to  you  on  appro-rnl. 
Read   these  titles: 

Heat  TVeatment  of  Soft  and  Medium  Steels 

BS,  pa.es.  6.9  ■''-'-'^^;,  ^f,,"",,-^;,,^'^^  the  caning  ot 
I  ,«■  r','-hon  -tf,-l  -1-  a  -uhstitutf  ior  forged  steel  has 
Vken  ii'la.  e  under  i)r  GioUttis  direction.  This  important 
book  will  have  a  definite  influence  on  American  opera- 
tion^ With  present  conditions,  this  translation  by 
Messrs.  Tnum  ,T:id  Vern.aoi  is  especially  timely. 

McLaughlin .   ^r    i 

Oil  Land  Development  and  Valuation 

200    pages,    pocket    size,    flexible.    59    illustrations,    $3.00    net, 

''°\'if°'utiine  of  the  steps  neeessarj-  lor  the  lull  and  proper 
,"i,M  lonment  ol  lands  which  have  been  determined  to  tie 
oil  bf  inn"  The  book  describes  the  precautions  that 
must  be  aiiplied  to  the  construction  and  maintenance  of 
the  wells  tapping-  the  original  source  of  supply. 

ivfetallography,  Pt.  II,  The  Metals  and 
Common  Alloys 

462  paees,  6x9,  illustrated,  $S.OO  net,  postpaid. 

The  book  contains  a  description  ol  the  more  important 
metals  and  alloys  ineludins  the  constitution  and  micro- 
structure  the  physical  and  mechanical  properties  lor 
different  conditions  of  heat  and  mechanical  treatment, 
the  effects  ol  impurities  commonly  present  and  a  brief 
discussion  ol  the  uses  ol  these  metals  and  alloys. 

Addicks — 

Copper  Refining 

211  pages,  6x9,  illustrated,  $3.00  net,  postpaid. 

There  has  long  been  a  demand  lor  accurate,  authoritative 
information  on  electrolytic  copper  refining.     MV.  .\ddicks 
book  IS  complete  and  up-to-date. 
Spurr — 

Political  and  Commercial  Geology  and  the 
World's  Natural  Resources 

561   pages,  6x9.  illustrated,  $5  00   net,  postpaid. 

\  series  of  preliminary  stutlies  by  specialists  designed  to 
direct    attention    to    ilie    vast    importance    of    commercial 
control  ol  raw  materials  by  different  powe 
of  mineral  wealth. 


-the  control 


Clip  the  coupon 


y^eeexcmiimitllmCouftcn 


MiCi-nv-Hill   Hook    Company.   Inc..   310   Seventh   .\venue,   New   York. 

Yiui    may    sen.l   me    on    10   d.iys'    approv.il — 

1   agree  to  pay  for  the  books  or  return  them  postpaid  withiu  10 
days  of  re<'eipt. 
Member  A.I.M.M.E.? Subscriber  to  Eng-.  &  Min.  J.? 

Signed   

\Pleast  prim) 

Address 

Onicial   Position    

Name  ol  Company 

(Books  sent  on  approval  to  retail  customers  m  L.  S.  and  Canada 
only.)  J-(i-'j:.-':i 
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There's  an  ATLAS  Type  for  Every  Condition 


iiilittiiiiiiiiiiiiiiiifiiiimiiiiNiiiiiiiiiiiiiiuiiiiiiiiitiiiiiiiiiiiiiiiiiiirti 


iiiiiiiiimiiitiimiiiiiiiiiiiiiiiiiiiiitiiiiMiiiriii!:: 


Standard  Type  "C" 

LOCOMOTIVES 

are  built  especially 
for  metal  mine  haulage 


THIS  TYPE  "C"  Locomotive 
embodies  all  the  essential  fea- 
tures of  other  Atlas  Storage  Loco- 
motive types  —  but  is  particularly 
well  suited  for  metal  mine  haulage. 

It  is  compact,  efficient,  and  econom- 
ical to  operate.  It  has  standardized 
parts.  All  parts  are  thoroughly  pro- 
tected, \et  easily  accessible.  It  has 
an  improved  type  of  controller,  re- 
movable battery  trays,  H\att  Roller 
Bearings  and  other  mechanical  fea- 
tures that  make  for  (kpendability 
and  long  lite. 

Your  request  bringa  a  copy 
of  the  Bulletin 

The  Atlas  Car 
&   Manufacturing  Company 

Enginrrrt  Manufacturmra 

Cleveland,  O. 


How  Do  You  Figure  Haulage  Cost?  | 

If  you  work  on  the  principle  tiiat  last  year  it  costs  | 

so  much,  add  a  certain  percentage  for  depreciation  | 

to  that  figure  and  consider  that  this  year's  costs  will  f 

he  thus   and   so.  | 

Might   it   not  be   advisable  to  discard   your   present  | 

haulage    system    and    start    over     again    on    your  | 

figuring?  I 

The    American    Gasoline    Locomotive    has    shown  | 

a  saving  of  50%  over  other  systems.  | 

Isn't  that  of  interest  to  you  ?  | 

Figure   some   with  that.  | 

The  Hadfield-Penfield  Steel  Co.  | 

Bucyrus,    Ohio  = 


A^MERICAN 

GA.SOLINE 
LOCOMOTIVE 


iiiriiiiiiiiiiiiiiiimiiliuililiilHllllllMll^ 


Nothing  but  cars  —  that's  all 
we've  built  for  ^0  years.  Our 
whole  factory  devoted  to  your 
rc(]iiirfnicnts  In  iliis  line. 

Catalogues  on  request 


SI 


The  Watl  MiniiiR  Car  Wheel  Co. 

Barnesvillo,  Ohio 

Drntrr  onii',.:   l.lnilronUl,  Hliiiliiirl  It  Co.,  Iloston,  Hide. 

Mnn  Fninrliroi  N.  II.  I'IikIiii.  Hhpldon  nidc 

I'lilliiili'liililn:   lUIHrii  «  ■'<>..   '.'.'in   ( iinimrnlnl  TriiM  llld(. 
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>gV\\TCO% 


IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Co. 

MAIN  OFFICE  AND  WORKS 

GEAR  .AND  FRICTIOH    DRIVEN      RnCUPI    I    T  II    I    IMniC     STORAGE    BATTERY    LOCOMO- 

GASOLINE    LOCOMOTIVES-2A      ■»  V  \*  Fl  t  ■_  I- t  ,       ILbinVIO  TIVES-1  TO  8  TONS  ON 

U.  S.  A. 


TO  25  TONS  ON  DRIVE  WHEEL 


DRIVE  WHEELS 


^educe  the  co^ 
or  jubyicatio)x:> 


Supcrla  Grease 

Superla  Mine  Car  Greases  are  made  in  three  grades,  differing 
in  consistency  only,  not  in  quality;  they  are  applied  to  the 
wheels  by  pressure  reaching  every  part  and  crevice  that  should 
be  lubricated. 

Superla  Mine  Car  Greases  are  made  specially  for  mine  cars. 
Oily  lubricants  either  feed  too  freely,  running  out  of  the 
bearings  shortly  after  being  applied,  giving  no  service  what- 
ever, or  they  do  not  feed  sufficiently,  the  difficulty  not  being 
detected  until  great  damage  to  wheels  and  axles  has  taken 
place. 

"Mine  Car  Lubrication"  is  the  title  of  a  booklet  prepared 
by  our  Engineering  Department.  It  describes  the  various 
types  of  mine  car  equipment  in  use  and  tells  which  lubricant 
is  best  adapted  to  the  kind  of  equipment  you  use. 

This  booklet  sent  free  on  request. 

STANDARD  OIL  COMPANY 

(INDIANA) 

910  So.  Michigan  Ave.  CHICAGO 


iiiiiiiiiuiiiiiiiiiiiiiiiniMiiiiiiiiiiiiiiiitiiini''. 


EOTABY  CAR-DUJIPERS  for 
Mine  Cars  (Gravity,  Electric 
or  Pneumatic  Drive) . 
ROTARY  C(VR  DUMPERS  tor 
Standard  Gauge  Railroad  Cars. 
CAR   HACLS. 


and      CAGINO     = 


HYDRACLIC  TRIP   CONTROLS.      E 


EASTON  cars: 


CAR-DUMPER  &  EQUIPMENT  CO. 


Otiice  und  Works: 


Ru§rg-edly  constructed  Easton  Rocker 
Dump  Cars,  cars  of  all  types,  stand- 
ard or  special,  and  complete  narrow 
s-.wise  railway  equipment  froip  track 
UI1 — built  for  enduring:  service  and 
i-acked  up  by  thirty  years  of  Easton 
'  \perience— are  available  for  every 
■  AV     haulage     requirement     in     the 


CARS 

Switches  ->^m^ 

'KOPPEL  INDUSTRIAL  CARJcEQUIRGrtt 

KQPPEL .       PA .  ^i 


TON^APii CQMSt N  CO, 


47  Dey  St.,  New  York- 
Atlanta       Cliicaso  Dallas 


-Works:  Easton,  Pa. 


Pittsburgh  I 

Salt  Lake  City     = 

mil inimiiiiiiiiiiiiiiiiiiiiiiiiiir 


36 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  26 


uniiirtitiiiHiiiiNiiiiiiiiiiiiiniiiuiitiiiiiiiMitiiiiiiiiniiiiiiiiiiiiiii 


iiiniiiiiiiiiiiMiiiiiiiMiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiitiiiiiiiiiiri^ 


PACIFIC 


REDWOOD 

AND 

DOUGLAS  FIR 


PIPE 


Write  for  Catalogue 


I  304  MARKET   ST.,   SAN   FRANCISCO 

I  6  RECTOR  ST.,  NEW  YORK 

I  167  WASHINGTON  ST.,  CHICAGO 

^inilUMiniiitriiniiitiiiiniiriiiiiiiiiiiiciiiiiiitiiii 

S.'UlimitlHIItlllllllllllllllllllllllllllllllllltllHIIIIIII 


Jones  Power  Transmission 


Hangers,  Couplings, 
Speed  Reducers,  Self- 
Oiled  Bearings,  Fric- 
tion Clutches,  Cast- 
Iron  Pulleys,  Gears 
of  all  Kinds. 

Write   for   Catalogs 


W.  A.  Jones  Foundry  &  Machine  Co. 

4418  West  Roosevelt  Rd.,  Chicago 
20  Murray  St.,  New   York 


CALDWELL  GEARS 


are  machine  molded,  which  makes  them 
more  uniform  and  better  proportioned. 
The  teeth  are  molded  from  a  single 
tooth  pattern,  the  spacing  being  done 
by  accurate  machinery. 

A  machine  molded  rear  is  as  near  per- 
fect   ait   a   cast   iron    rear  can   be  made. 


H.  W.  Caldwell  &  Son  Co. 


CIIICAaO  —  17th  St.     I 
und  Weat«m  Are.  = 

New   York —  I 

no  (,'horoh  St.  I 

Dullu — 711  Main  8».     | 

iiiiiiiiiitiiiitiiiiiiiiiiDiiiiiiiMiiriiiiriiMiiiMiir; 


DUXBAK  NUTAN 


Slcam  Proof     Leather  lieltin^ 


7//r  H,ll  thai 
can  stand  tlir 
hoilinii   list. 


1,^ 


•  liii.  aiHl   lll«lririu 


/(.  Ii    Miiiiiiliiiliirrrs 

II  iln    Oriirr    iinil 

I  iirl(ir>  : 

V»  Icrrv  Sircct, 

New    York 


KriMol.    Trnn. 
In  all  iMdln*  «ltlw  UiriMiiliuiil   Ihr  Mnrlit 

(IIIIIIIMIirMIIIIIIIIIIHIIItllMIMIIIIlf 


The  Same  Dependable  Dies 


ARMSTRONG 

Stocks  are  used  in  the  Kos. 
0  and  00  Ai-rristrong  Pipe 
Threading  and  Cutting-Off 
Machines.  All  dealers  carry 
them.  Send  for  complete 
catalog  including  prices  of 
repair  parts  on  these  perfect 
machines. 


The    Armstrong   MTg   Co. 

.^24  Knowlton  Street 
BRIDCEPORT  CONN. 

\gw  York— 2iS  Canal  Street 


)niiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiMi[iiiiiiiiiitiiiiriiiiiiiitii]iiiiR 


iiinMiriiiMiintiiiiiiiiiiiiiiiiiiiiimiiiiiKiriiiiiiiiirriiuii'j: 


National  Tanks 

t   designed  and  built  with   one   Idea — that  of  satisfaction 
1   service   uppermost.     We  can   supply   any   type  of  wood 
ik    desired    from    our   thoroughly    equipped    factory    located 
the    heart    of    the    Northwest's    greatest    timber    belt. 
tional     Tanks    are    manufactured     under    the    most    rigid 
y  inspection.     Every  piece  of  material  must  be  passed 
f   an   expert.      It   Is   that   kind   of   manufacturing   con- 
ditions  coupled   with   our  years      of    experience    that   makes 
National  Tanks   Buperior. 


i: 


iSimaiC 


Af 


NATIONALTANK  6  PI  PE  CO^ 


PORTLAND.ORE 


11 


> 


KENTON  STATION 


ROBINS   CONVEYING  MACHINERY 


ROBINS  CONVEYING  BELT  COMPANY  | 

Nt'W    York.    13    Park    Bow  ChirrtKO.    Old   Colony    Bolldlns  I 

Salt  Ijike  City,  Ni'wIioUBe  Bldg.     ritt«l>urKli,  I'a.,  Union  Arcade  Bids,  i 

San  Francisco.   The  Griffin  Co.     Toronto.   Qutta  Percha  § 

&  Rubber,  Ltd.     BirminKtaam,  Ala..  C.  B.  Davis  Bdk.  Co.  i 


=      urMiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilllilillliilllllllllliiiiiiii 


Ball  Bearing  Belt  Conveyors 

Trump  Measuring  and  Mixing  Machines 
Merrick    Conveyor    Weighers    for    Belt    Conveyors 


§     The  Conveying  Weigher  Co. 

^Illllllimiiiiiii iilliniiitlliiiiiiriiHiiintiiliiiililtllllllltillii 


90  We.t  St.,  N.  Y. 


1 


Trolley  SvpolieB.  Rail  Bonds 


Porcelain  Inaulatora 


The  Ohio  Brass  Company 

MANSFIELD,  OHIO 


Mydriuilic  Presses 

Accumulators 

Special  ( - 

islmjjs 

Oast  Iron  IMpe 

h'ire  1  Ivdrants 

1  fvih-.uilic  Opcr 

;itiii>«  VaUes 

H.  1).  Wood  ^  Co. 

IMiiladelpiiia,  \\i. 
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American  Bridge  Company 

Hudson  Terminal-30  Church  Street,  Newark 


^manuTBcturers  of  Steel  Structures  of  all  classes 
particularly  BrIDGES  and  BuILDINGS 


Sales  Offices 


NEW  YORK.  N.Y.       .      .       30  Church  Street 

Philadalphia,  Pa Widener  Building 

Boston,  Mass.  .  .  .  John  Hancock  Building 
Baltimore,  Md.  .  .  Continental  Trust  Building 
PITTSBURGH,  PA.  .  .  .  Frick  Building 
Buffalo,  N.  Y.  .  .  .  .  Marine  National  Bank 
Cincinnati,  Ohio  ,      ...      Union  Trust  Building 

Atlanta,  Ga Candler  Building 

Cleveland.  Ohio  .      .      Guardian  Building 

Detroit,  Mich.  .  Beecher  Ave.  &  M.  C.  R.  R. 
CHICAGO,  ILL.    .       208  South  La  Salle  Street 


St.  Louis.  Mo.      .      Third  National  Bank  Building 
Denver,  Colo.  First  National  Bank  Building 

Salt  Lake  City,  Utah    .      .  Walker  Bank  Building 

Dululh,  Minn IVolvin  Building 

Minneapolis,  Minn.  .      .  7th  Ave.  &  2nd  St.,  S.  E. 

Pacific  Coast  Representative: 

U.  S.  Steel  Products  Co.,  Pacific  Coast  Dept. 

San  Francisco,  Cal.      ....       Riallo  Building 

Portland,  Ore.         Selling  Building 

Seattle,  Wash.  4th  Ave.  So.,  Cor.  Conn.  St. 


Export  Representative:  United  States  Steel  Products  Co.,  30  Church  St.,  N.  Y. 


iiiiiitiiiKlliiilllltlliiriiliiiiiitiiiiiiiiiiiiiiiiiiiiiiii 


''f^n    AMERICAN  SHEET  AND  TIN  PLATE  COMPANY,  PITTSBURQH,  PA.      | 

MIIIIIIIIIIIIIIIIirillllllllllllllllltllllllllllllllllllllllMIIMIIIMIIIIlH 


FOSTER  SUPERHEATERS 

A   necessity  for  torbine   protection,   engine  cylinder  econoniy  and  utilization  of  superheat  for  all  its  benefits. 
POWER  SPECIALTY  COMPANY,  ^^^    fS^SS^S^o    I'^^S^^o.  HI  Broadway,  New  York 
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MYERS -WHALEY 

SHOVELING  MACHINES 

do  the  work  of  15  to  20  men — load  200  to  300  tons  per  8-hour 
shift — and  save  money.  Myers-Whaley  Machines  are  operating^ 
in  all  kinds  of  mines — stoping:.  tunneling  and  development — it's 
the  modern  method  of  miring".    Write  for  details, 

MYERS-WHALEY  CO. 


NEW  YORK 
ENGINEERING  CO. 

2  Rector  Street,  New  York 
Gold  and  Tin 

DREDGES 

"EMPIRE"  PROSPECTING  DRILLS 
Placer  Mining  Machinery 

Write  for  the  Catalogs 


DREDGES  FOR  GOLD  AND  TIN 

UNION  CONSTRUCTION  CO. 

604  Mission  St.,  San  Francisco,  Cal. 

Neill  Jigs — Union  Churn  Drills 


aniiiiimimiiHiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiii 


OESI 


ICOUD  DREDO 

Yoba  Ball  Tread  Tractors.   Tuba  Centrifogal  Pnmpa. 
THE  YUBA  MANUFACTURING  COMPANY 
Works:     Har7Bvllle,    Cal. 


*i4iitiii(iiiitiiniiitinniiiiriiiiiiiii 
kiiiiiiiitriiiiiiiiiiiiiiiiiiiiixiiiiii 


BUCYRUS 


PLACER  DREB6ES-  REV0LVIN6  SHOVELS  Of  ALLSiZES-RAIL-'l 

PSADTWf  SHOVELS-DRAGLINE  EXCAVATO«S4«lEADtm>L0WS  ETC.   I 

BUCYRUS  COMPANY-SOUTH  MILWAUKEE, WIS.  I 


ilillllllUllUIIIIIIIIIIIIIUrilllllllllllllirMlllllllllllllllllllllinilllllMIUIIIIMIIIIIIIIIIMIIIIIIIIir. 

Harbison-Walker    Refractories   Company  | 

MANUFACTURERS    OF  | 

Hidh  Oade  Silica,  Chrome,  | 

Ma|tnc<iia,  and  Fire  Clay   Bricl<,  | 

Dead  Burned  MaiincHia  and  Furnace  Chrome  | 

Chrome  Ore.  | 

PITTSBURGH,  PA.  I 


UMinniiiHinHiuiiiiiiiiiiiiiniiiiii 


OSGOOD 

■   ^ 

E 

:    «  ■                           / 

Steam  Shovels 

£ 

= 

'tan^^^Hif-'^  -/ 

Revolving     and    Railroad    Types 

= 

ij^B.Lsi!!^ , 

%-6    eu.    yd.    capacity 

= 

= 

•  'wi  i-'  ■/ 

Get  full  information 

THE  OSGOOD  CO. 

Marion,  Ohio 

= 

= 

r.^.--f(v,'.;.*,.-.>  ■ 

E 

£ 

= 

BETHLEHEM! 

'SHIPauiLDlNGCDEJRt:"  j  I 
SanFrancisc»Cu.[F.C1!5iA>    i  I 


"Marion"  Oualityj 

Maintained  With! 
Increased  Production! 

The  Marion  Steam  Shovel  Co.! 
Marion,  Ohio,  U.  S.  A.  I 


BROWNHOIST 


Locomotive  C 
Grab  Buckets 
Drag-Line   Bu 


Tramrails  &  Trolleys 
Overhead   Tr.  Cranes 
Pillar  &  Jib  Cranes 
Heavy  Dock  Machinery 


THE  BROWN  HOISTING  MACHINERY  CO. 

Cleveland,    Ohio 


.fSk^ 


nlllKllftlllltilllllg 


Oil  Burners 
Metallurgical  Furnaces 


Labvralory  Supplies 
Fire  Clay   Products 

THi;   DKNVKR    MKI':   CLAY   COMPANY 

Denver.   (Colorado,   U.   S.   A. 
Srm    Viirk    Oflirs:   M   K.   41st   HI.  I^laii    lleiil..   Halt    l^km  Citf 


Monitor  Transits  and  Levels 
C.  L.  BERGER  &  SONS 

BOSTON.   MAS.S.,   U.  S.  A. 

'iDiiKiiiiMiiiiKtimMimiiMiiiiiitiiiiiiMinMiniiniiMiitnill 
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LIDGERWOOD  HOISTS 

Steam  Electric 

Every  Type  of 
Service 

With  the  present  high 
cost  of  labor  a  mine  can 
only  afford  to  use  the 
highest  class  machines. 

Lidgerwood  Hoists  are 
properly  designed  to  meet 
the  requirements  of  mine 

haulage. 

They  have 

Strength  - 
Speed  - 
Economy 

Our  Engineers  are  at  your  service  to  help  determine  the    best  type  of  hoist  for  your  mine.      Catalogs  upon  request. 

LIDGERWOOD  MFG.  CO.,  96  Liberty  Street,  New  York 


Pittsburgh  Chl( 


Los    Angeles         Cleveland         Charleston,    W.    Va.         London,    England 


Hniliiliiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiii 


I  Wuest  Herringbone  Gears 

i  Make  20  to  1  Reductions  Possible 

=  Herringbone    Construction    and    the    Wuest    Patent    make 

=  wonderful  single  reductions  possible.    Let   us  tell  you  all 

=  about  it  in   our  descriptive  matter.     Write. 

I  THE  FALK  CORPORATION,  Milwaukee,  Wis. 

=  Successors   to    The   Folk   Co. 

miiimmiimiiHMiimiiiiiiiiiiMiiiMiiriiiiiiiiiiimiiiriiiimiiMiiiiii 


Strongest    at    the    base 
Where  others  are  weakest 

NILES-BEMENT-POND  CO. 

Ill  Broadway,  New  York  City 

iiiiiiiiiriiitiiiiiiiriiiiiiiiiiiiiiliirllliniiiiiiiMiiii 


MEASURING 


^UFK/N   TAPES 


mE/uFiaNpULEpo.  ^ 


mon    jialterns    also    Ensrineers'    Patterns  1 

reels  for  mme  work.     Send  for  Catalog.  I 

SAGINAW,  MICHIGAN  i 

KW  YORK.   106-110  Lafayette  St.   | 

iiiiiiiitiiilliiiriiiiMiiiiiii)iiiiMiiiiiiiiiiiiMiiitiiiiiiiiiiiiiiiiiiiilimiiiiiiiiiMiiiiiiiiiiiiiiiit:r 


FLORY  HOISTS 

FLORY  MFG.  CO.,  Bangor.Pa. 

9S    Liberty    St.,   New   York 

Wabash    Building,    Pittsburgh,    Pa. 

Monadnock  Block.  Chicago,  III. 

Chas.   T.  Lehman,   Birmingham,   Ala. 

Farquhar    Machinery   Co.,   Jacksonville.   Fla. 

A.  L.  Young  Machinery  Co.,  San  Francisco,  Cal. 


BUFF 


^Mining  Transits 
and  Levels 


Send  tor  Catalogue  29. 
Buff  &BuS  Mfg. Co..  Jamaica PlainStat'n.Mau. 

ChloBO,   231   No.   Wells  St.  Jamaica  Station.  Boitoo 

46    Dey    St.,    New   York 


J 


i 


.1  I  I    I  fflnvlWTlMlKSt     e=.DIIC>      ^^ 


MILL    isaUiJyM^s^^i^  SPUR 

DRIVESJ^^^^WORM 


i     SPEED  REDUCERS 


BEVEL  GEARS 


FAWCUS  MACHINE  CO.  PITTSBURGH.  PA. 


SAHSON  ELECTRIC  MINE  HOISTS 

IRON  WORKS  DEPARTMENT  

THE  English  tool  k  Supply  Co.  Kansas  city^mo.u.s.a. 
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Saves  Haulage  Money 

Many  dollars  leak  away  between  mine, 
quarry  or  pit  and  railroad,  mill  or  fac- 
tory, because  of  costly  or  complicated 
haulage  svstems. 

B&  B 
AERIAL  TRAMWAYS 

means  simpler  equipment,  lessened  labor, 
steadier  output,  lower  upkeep,  niiiiimurn 
repairs. 

Catalog   8   will  interest  you.     Get   it. 

Broderick  &  Bascomb  Rope  Co. 


=tiiiimiiiiiiiiiiiiitiiiiiiiiiiiiriiiiiiiimiiitiiiiiiMiiMiiHiiiiiiiiiiiiiiiiiiimii(iiiiiiiiiiiiMiiiiii 
9imiiiiiiriiirriiiiiiiiiiiiiiiiriiiriiiriiiiiMitiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiriiiiriiiiiiiiriiiitiiiiiiiiiiiiiittiiiiiiiiiiiiMiti>:: 


KELLER 

BUTTON  BALANCES 

for 

Accurate  Weighing 

I..    "..  k  for  I.\L\ll.niAJ  I.  DKLIVKKV 

I'riccs  F.O.B.  Los  An(icli'»  or 
S;iri  Franrisco  arr : 

No.  3-B,  .ScnMtivily  1-200  MG,  $220.00 
No.  2-8,  Srn.illvily  1-300  MG,  $280.00 
N...    O.K.    .Sr-n.ilivily     I-.IOO    Mf;,    $^()(l  00 

THE  BRAUN  CORPORATION 

San   FrantUf.i   II r      |l,.„„    Kn<.<  hi    llrlinan.i-Ca. 

Lot  AnKcles,  Calif.,  U.  S.  A. 

KIIIHIllMMHMIIItMllirilimilllllllMllimiU ll(flllllllll(li„lllMIH(MltlHll>lli,ttllltlllllinMIIIIMIIIIIIimillll 


[RlXtXTRAMWAYS 

Send  lor  Illustrated  Cat.ilogue 

American  Steel  ^ Wire 

Chicago -New  York  (.ompan>i 


RIBLET  AERIAL 
TRAMWAYS 

Automatic,      I  liKb-Specd ;      Self- 

AdjuitiiiK    Poiitivo    Grip. 

Tfll  ■!•  in  •Uluil  what  you  with  to 

•iccomplith 

RIbUl   Tramway    Co.,   Spokana,   Waab. 

llllltlllllllllMIKIIIIIIMIIIUMIIIMKIItltllltMIIIXdlMllllllltlllirilirilllllllllllllllllllllllllllllMlltN 


AUTOMATIC   AI.KIAL   TRAMWAY 

I  III-    Kvnlrin    iIkiI    (jivrg    rcnulm 
r    l.<nv  I'oit  per  Ion  for  lintiliiKc. 


NTKRSTATF.  F.QUIPMENT  CORP. 

211    <  liurch    .SI,,.  I,    Nrw    Vorli    City 
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Plat-O  Concentrating  Table 


This  is  the  "pltteau."  Here. 
cleared  from  the  cangue,  the 
concentrate  moves  rapidly 
along        and       Is       tboroughl; 


shed  . 


The    "plateau" 


■^~  makes  a  clean  line  of  domar- 
batlon — one  side  13  All  ore. 
and  the  other  side  Is  All 
gangue.  And  the  mineral 
gets    away    quickly — there    Is 


This  is  the  "re- 
sistance plane." 
Here  mineral  and 
gangue  MUST 
separate^a  quick 
jump,      and      the 


There     Is 

long,  wasteful, 
separa- 


Tlils  Is  the  main  deck  of  the 
Plat-O  Table.  Here  the  primary 
separation      Is      eflfected— 


The  above  sectional  drawing  of  the  "business 
end"  of  a  Plat-O  Table  is  meant  especially  to 
show  the  "resistance  Plane"  and  the  Plateau 
itself.  These  are  patented,  and  are  the  factors 
which  enable  Plat-O  Tables,  size  for  size 
and  conditions  for  condition,  to  handle  more 
feed  than  any  other  table,  and  with  less 
attention. 


PIat-0  Tables  are  used  by  such  folks  as 
Quincy  Mining  Company  (248),  American 
Smelting  &  Refining  Company  (62),  Phelps- 
Dodge  Corporation  (283),  and  other  min- 
ing companies  —  BECAUSE  they  want 
SPEEDY,  THRIFTY,  ECONOMICAL 
ore  separation. 


Manufactured  ana  sold  exclusively  by 


DEISTER  MACHINE  COMPANY 


EAST  WAYNE  STREET 

E.  DEISTER,  Pres.  and  Gen.  Mgr. 


W.  F.  DEISTEK    Vice-Pres. 


FORT  WAYNE,  IND.,  U.  S.  A 

E.  G.  HOFFMAN,  Sec'y  and  Treas. 


The   New   Herreshoff  Furnace 


For  Roasting,  Calcining  and  Drying 

Write  for  Bulletin  and  state  your  requirements 

GENERAL  CHEMICAL  COMPANY 

Herreshoff  Furnace  Department,  25  Broad  St.,  New  York 

Pacific  Foundry  Company 

18th  and  Harrison  Streets,  San  Francisco,  California 


Air 
Cooled 


itiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


iiiiiiiiiiiiiimiimimtiiiiiiiiiili 


Jigs,  Screens,  Sand  and 
Slime  Tables,  Classifiers, 
Automatic  Ore  Feeders,  etc. 

Manufartur.-d  by 

JAMES  ORE   CONCENTRATOR   CO, 

35  Runvon  Street.  Newark,  N  .J. 


iiiiiiiitiiiuiiiiiiiiiiirg 


BUTCHART 

Concentrating  Tables,  Flotation  Apparatus, 
Classifiers,  Screens,  etc. 

W.  A.  BUTCHART,  Denver,  Colo. 


Monarch 

Continuous 

Revolving 

Furnaces 

Motor  driven,  non- 
crucible,  built  in 
capacities  from  200 
to  4000  lbs.  per  heat. 
Oil  OP  eas  may  be 
used  as  fuel. 

Cdltilotj    nn    Request. 

The  Monarch 

Engineering    &    Mfg.    Co. 

1206    American    Bldg., 

Baltimore,   Md.,   U.  S.   A. 
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Anaconda  has  80  KrogrliB 
Arizona     Copper     has     6 
Kroehs 

Mexican    Candelaria    has 
8  Krog-hs 


Braden      Copper      has      fi 

Krogrhs 
Miami       Cons,      has      20 

Krogrhs 
— and  this  is  only  a  par- 
tial list  ot  users. 


KROGH  Sand  Pumps 

are  made  in  2,  3,  4,  6  and  8  inch  sizes  for  any  drive  and  all 
sizes  are  equipped  with  easily  renewable  liners  and  impellers 
of  special  deep-chilled  car-wheel  iron  and  built  so  shafts  can  be 
quickly  replaced. 

A  most  economical  feature  where  gritty,  abrasive  material  like 
sand  is  pumped. 

Our    catalog   describes   our   complete    line 
of  pumps  fully. 

The  Krogh  Pump  &  Mchy. 
Company 

147  Beale  St.,  San  Francisco,  Calif. 

.^inkiiiR    Pumps  —  Centrifugal    Pumps  —  Motor 
Driven    Pumps  —  Dredge  Pumps 


"HAMMOND" 
Power  Plant  Meters 

Vccuracy    at  variable    capacity   and     absolute  | 

reliability  are  essential   features  fulfilled  in  | 

this  desi^.  | 

Alberger  Pump  &  Condenser  Co.  = 

140  Cedar  St..  New  York  City  | 

Cnicago  St.  Louis  Boston  | 

iMiMiiiiiiiiiitiittiiitiiiitiiiiiitiiiiiiiitiiiiiiitiiirMiiriiiiriiiriiirriiiiiiiriiitiiiiiiiiiiiiiiiin     ?. 


ik 


S.  MORGAN  SMITH  CO. 

York,  Pa. 

Builders  of  High-Grade  Water 
Power  Equipment 

Write  Dept.   "J"  for  Bulletin 

17B  Federal  St..  BOSTON.  76  W.  Monroe  St., 
CHICAGO.  405  Power  Bidr.,  MONTREAX..  461 
Market   St..    5AK   FRANCISCO. 


Si  LAVAL 

Ktcam    Turbine    Co..    Trenton,   N.   i. 

Bullden  of  TLKfil.NE  MAI:H1NERY,  Inrludiiig 
swam  Turbines  of  all  cauacltles  for  high  or  lou- 
prniure  sleam  and  for  direct  connection,  or  tor 
b«ll  of  rop«  drive.  Complete  Turbo-Generator  Sets. 
Centrifugal  Pumps  for  all  Heads  and  Capacities. 
Centrifugal   Blowers   and   Air   Compressors. 

WrUe  for  ipecict   tulUtint  on  apttoratut  <n 
rhi^h   vou  ore   interetted. 


iiininiiimiiiiiiiiiMiiiiiiniliniinniiiiiiilinniiiim iiiiiiiiiiili!^      u iiiiiiuiiiiiiiiiiiiiiuiiiiiiinimimlH miiiMiiliiiirfiiiinniiiiiiiiiiiiiiijiiiiiiimni 


I  I  FRENIER'S   SPIRAL   PUMP 

I  E  The   most   durable   jjump    for   elevating 

I  I  TAILINGS,  SLIMES.  BATTERY  SANDS,  etc 

I  I  No    Valves  No    Buckets 

j  I  FRENIER  &  SON,  Rutland,  Vt. 

I  =  AGENTS  —  Allis-Clialmers     Co.,     Chioae 

=  E  Stearns-KoKer  Wig.  Co.,    Denver,  Col       1 

=  =  Rickard  &  McCone,  San  Francisco.  Calif 

=  =  v..  Perrot.   Pertli.   W..    Australia. 


aiimniiitiiiMiniiiii 


iiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiii 


CfPJir- 


WIRE 
ROPE 


I         Hook* — Clips — Sockets — Wrenches — Welding    Wire 
I  JOHN  A.  ROEBLING'S  SONS  CO.,  Trenton,  N.  J. 

QiitiinMiiiiiiiriMitiiiiiniiKiiiiiiiii 


'SS5ENIX,F0R  CATALOGUE  O.Fi«5^. 

SCRUSHER 

•FAHREL    FOUNDRY  AND    MACHINE  (MMPANY- 

EARLE  C.BACON  engineer "--^«^^Ov."vo''ir-" 


iiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiriiiiiiMiiiHiiii 


mMiiiHiriiiiiiiiiuiiimiiiiiiHiiiiniitiiiitriiiiiiiiiiiitiiii 


The  DORR  COMPANY,  Engineers 


Ne 


York 


Denver        London 


Me 


City 


Equipment  for  the  mechanical   washing,    removal, 

recovery,  clansibcation  or  treatment  of  finely 

divider!  ivjlidfi  nunpended   in  llquidn. 


iiiiniiiiiiiiiiiiiiiiS 
iniiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMlii^ 

Decrease  Operating  Costs    i 
with  the  I 

American  | 

Ring  Pulverizer    | 

AMERICAN  PULVERIZER  CO.,  ST.  LOUIS,  MO.        | 


UlllllllllllllllDIIIIIIIIMIIIMIIi 


IIIIIIIIMIIIIItlllllMllllinillMlhll 


^    Highest  Abrasive  Resistance — Longest  Wear 
Rol-Man  Manganese  Steel 

for 
;      ',n?/ly    llnrm     Trommel       Jlg«     lurolvlng    or    Strlkln».    Shnklni    or- 
j     'ir.'.Tlty  S,rtu-n..  Svparallng   l>rvi<iTrs  In  Mllln,   Mlnm.  Blono  nnd  Snnd 

|l'liuit> 
Manganese  Steel  Forge  Co. 
2IZa    (.and    Till*    Bld(.,    l'hlUdelpl>l>,    Pa. 


woloid 

GrindinR  Bnlla  and  Lineri 

They  Last 
LOS  ANGELES  FDY.  CO. 

2444    .So.    Alamndii.    I.oa    Angelvl.    Cal. 


f^B^ 


i:«  STEARNSRDGER  MK?. 


ENGINEERS 

MANUFACTURERS 

CONTRACTORS 


DENVER, COLO. 


.MININGAND 
LUNG  MACHINERY 
AND  PLANTS 
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iiiiiiiiiiiiiiiiiiiiimiiimniimmiiiiimtmiiiiiiiiiii inimiiiniir 


snms 


S^'jate^B^^M 

Designed     for     heavy 

Ea<  vBSNI^^I^^^b. 

continuous    di'tv    pat- 

HI^m^^I^^^^^^^^^ 

ented    adJMstible    iaw 

HH^^^^B^^^^^^ 

sfokc,    prevents    slabs 

HR^^|HH|^^HH[^ 

and        slimes       beins 

■K^^^^g^^P^^^^^. 

made   when    machines 

■t^^H^BH^^^Pl 

are    adjusted    for    fine 

^^^^^^^^iT 

crushing. 

Large    and    Sm 

all 

Crushers 

Crushing     Rolls 

M 

agnetic     Separators 

Complete 

Plants 

C.  G.  BUCHANAN 

COMPANY,  INC. 

140  Cedar  St.,  New  York  City 


nitiiiniiiiiiiiMiiiiiiiiiiiNiiiMiiiiiiiiiimiiitniiiiiiiiiitiiiiiii 


I  MITCHELL  ELECTRIC 

1  VIBRATING  SCREEN 

I  The  big  advance   in   the  development  of  screening  | 

I  devices,  achieved  by  the  Mitchell,  is  the  application  | 

I  of  power  from   beneath   the  screen  at   a   high   fre-  | 

I  quency   of   vibration    and   with    a   powerful   intact  | 

I  Continuous  operation  under  the  most  arduous  con-  | 

I  ditions  is  daily  proving  the  correctness  of  Mitchell  | 

I  construction.  | 

I                                Write  us  for  complete  details  | 

I      Stimpson  Equipment  Company 

1                             Manufacturers  and  Sole  Agents  | 

I                Felt  Bldg.,  Salt  Lake  City.  Utah  I 

niniinimiMUHitMiiiiiiMiirtiiiiiiiniimiiMiiiriuimiiiiiiiiiiiMiirniiMiiniiiuiHMiiiiiiitiiiHimiiiiiiiiMiuiiiiniiuiiMimimiiH^ 
HiNiimnMiiMiiniiiniiniiiinniiiuiiuiiiiiinmiiiiHiiiiiiininiiiiiiiiiiiiiuiiiiiiiiiimiiriiimiiiiimiiiiiiiiiiiiiMiMiiiHiiiiiiminiiriiii': 


i 


01 


If  YOU  GUIKD  ORES  OR  ANY  OTHER   MATERIAL 
YOU   SUOULD  INVESTIGATE  THE  MERITS   OP — 

TUE  SIMPLEST  AND  STRDNOEST 
MACUINE  ON  TUC  MARKET 
NOTUINQ  TO  GET  OUTOE  ORDER^ 
A  100%  OPERATING  TIME  VORKS 
EITUERWET  OR  DiCf  MADE  )N  ALL  SIZES 
SEISE)  I7®Q  niMSiiassiiB  asffi^?® 

-^^^  KZ10CDSS  B[B©S 
iML^C§[KlDG3iECBV  Q}  0CH3[PCP[L'^  cgf 


SUPPIY  COMPANY 

i  DENVER  -  SALT  LAKE  CITY-  EL  PASO-  NEW  YORK" 


I  ru 


PULVERIZED  COAL  SYSTEMS 

THE  BONNOT  COMPANY,  CANTON.  OHIO 


MIDVALE 

Mine  specialties 


special 
Forgings 

for  Gold  Dredges 

Tumbler  Shafts 

Solid  or  hollow  bored.  Rough 
or  finish  machined.  Made  of 
carbon  or  special  alloy  shock 
resisting  steel. 

Bucket  Pin 
Forgings 

Smooth  forged.  Rough  or 
finish  machined.  Made  of 
carbon  or  special  alloy  steel. 

JFe'll  be  pleased  to  have  you 

uibmit  yam-  inquiries 

to   our  nearest 

district  office. 

MiDVALE  Steel  and 

Ordnance  Company 

Cambria  Steel  Company 

General  Sales  Office 
WIDENER  BLDG.,  PHILADELPHIA,  PA. 

District  Sates  Offices: 
Atlanta.      Boston.      Chicago.      Cincinnati.      Cleveland.      Detroit 
Phlladeliihla.     Pittsburgh.      San   Francisco. 


Salt  Lake  City.     Seattle,      St.  Louis 
Sole  Erpcrt  Itepresenlatiire 

POEATtON,   165    Bl —      .- 

hould  be  sent  to  this  address. 


CoxaouDATKD  Steel  Cospoeation,  165  Broadway.^  New  York. 
All  exixtrt    inqulrli 
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Biiiilitriltiiirltilirrriiiiirtiiiriiii 


o.   1    Gasoline   Driren   Diamond   Drill  Capacity,   1000   ft.;   Core. 
lU    in. 

An  Easily  Portable  Drill 

Adapted  for  moderately  deep  drilling.  Five  of 
these  drills  have  been  doing  excellent  work  in 
the  arid  mountainous  country  of  Yunnan 
Province,  China.  The  gasoline  drive  has  obvious 
advantages  where  fuel  is  expensive  and  is  trans- 
ported with  difficulty.  It  also  eliminates  the 
cumbersome  steam  boiler  which  has  hitherto 
been  a  necessary  part  of  the  drill  outfit. 


Write    for    particular: 
fully   adaptable   drill. 


regarding    this    wonder- 


E.  J.  LONGYEAR  COMPANY 

Minneapolis,  Minnesota 


Cochise 

Rock 

Hammer 


They're  Built 
for  Service 

\\"  h  e  r  e  drilling 
speed  and  depend- 
ability are  mat- 
ters of  vital  im- 
portance you'll 
find  Cochise 
drills  putting  in 
their  round  day 
after  day  because 
they're  built  to 
drill    and   endure. 

Cochise  Machine  Co. 

Los    Angeles,    Cal. 


Cochise  Drills 


•^iimiiiniiiiiiiiiiiiiiitiiiMiiii 


The     Swinging     Drill     Head 

is  a  distinctive  feature  which  contributes  largely 
to  the  superior  operating  convenience  and  working 
speed  of 

Dobbins  Core  Drills 

The  drill  head  Is  hlimed 
and  nan  bo  quickly  un- 
ln(ked  to  swing  In  a  hori- 
zonlal  piano  from  Its 
workins  position;  thereby 
clcarlnK      the      way 


involved 
movlnt:  back  the  drill- 
Inn  marhlne  and  resetting 
it  In  its  original  position. 
Fm  driltinff  anot«  holea 
thr  flriU  held  will  aluo 
KuHna  throutlh  a  complete 
riirle       m       the      vcftical 


;<rr 


iOlW. 


llluilrllrd     = 


Dobbins  Core 

Drill    Co.,   Inc. 

Ii7  W.  4and  St. 

N^w  Vork 


WE     LOOK      INTO     THE     EARTH 

by  ualni  diamond  core  drillt 


Pennsylvania  Drilling  Company 

•  II    Will    raium  M  1(11    Whilahall    BMf. 


McKiernan-Terrv  Drill  Go. 

Maniifacturcis  of 

Rock    Drills — Hammer    Drills — Core    Drills 

Pile  Hammers — Atlas  Jacks 

21  Park  Row,  New  York 


lllllllllllllllllllllir^ 

I  CORE  DRILLING  | 

I      H.  R.  Ameling  Prospecting  Company,  Inc.       | 

I                                   20  Years'  Coiitimiinis  Service  | 

I                                    Not  a  Dissatisfied   Customer  | 

i                                                  Rollap  Missouri  | 

I  Home:  Stale    Geologic  Survey,  Missouri  School  of  Mines       I 

^lllllllllllllMIIIIIIIIIIIMIIIMIIIIIIIIIIIIlllllllll1llrlllllllllllllMIIIIIIIIIIMInlllllltlllllllllMillllllllllllllllllllltllMIIIIIIIIIIIIIIIIII(IIIIHIIII^ 
uiilliilliriinlliiMiililliltillllliMliMiliiiiitilliiiintiliiMiirillllllliMiiMlllHriiniiiiiuiiiMllllMillllliliiiiliiitimiiiiiMMniKiiiiiiii 

I      Contract   Diamond  Core  Drilling  and   Foundation 

Testing  done  in  Canada  or  mw  otlicr  part  of  the       | 
world.  i 

Smith  &  Travers  Company,  Limited 

Sudbury,  Ontario,  Canada  I 

llMlMllllMiliniMiilllllllillllllllliiMliniiiMiiilliiriiMlllMiilllllfnt iMiiMiniiiinniiiiiilliillllllliMllllMlllKlliuillllllllllllIti 

iiilniMiiiMiniiiiiiiniiiiiiiiiriiiiiMiMiiiMiiniiiiMiiiiiiillliiHiiiiiuM<iiii>)t<iiiiiiiiiiiHMiiiiiiiiiM(iiiiiiiiiiliiiiiiitnmiiitiiiiiiiiinill 

Blowers  F.xhausters 

"^Vhc  C^onncrsvillc  Hlowcr  Co. 

( Jonncrsvillc,   liid. 

Boosters  Pumps 
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One  of  Thirteen  Different  Types 


Une  of  Thirteen  Different  Types 


A  number  of  double  significance 


First,  because  it  represents  the  number  of  dif- 
ferent types  of  dryers  which  form  the  basis  of 
the  suggestions  of  Bartlett  &  Snow  Engineers. 
Second,  because  thirteen  times  two  (26)  rep- 
resents the  number  of  years  of  experience  that 
is  back  of  these  suggestions.  It  was  in  1895  (26 
years  ago)  that  Bartlett  &  Snow  tackled  their 
first  drying  problem  and  built  their  first  dryer. 


^Mien  yoii  put  your  drying  problems 
up  to  Bartlett  &  Snow  you  take  advan- 
tage of  these  thirteen  times  two  years 
of  experience  and  you  have  your  dryer 
selected  from  among  the  thirteen  dif- 
ferent types  of  Bartlett  &  Snow  Dryers. 


THE  C.  O.  BARTLETT  &  SNOW  CO. 

Main  Office  and  Works,  CLEVELAND,  OHIO 


'Jr 


•flu* 


niiiiuiiiiiiiiiiiMuiiiiiiiuiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiininiiniiii 


FULLER-LEHIGH  | 

Pulverized  Coal  Equipment  I 

For  Roasting  Ores  f 

Drying  and  Boilers  | 

Write  for  Bulletin  No.  SOOJ  | 

Fuller-Lehigh  Co.  I 

Fullerton,  Pa.  | 

iiiimiiiMiiiiiiiiiiiimiitiiiiiitiiiiiiiiiiiiiiiiiiiili> 


Rugbies  -  Coles 
DEYEES 


iiiiiiimi|itiiiiiiMni!s 


Christie 

Semi-Direct 
Heat 


Rudgles-Goles  ^_^ 

En^neertng  Company  120  Broadway  XcW>brk.  City 


iHiiiiiiimtimi tiiiiii 


AutomaiJc 
Improved 


DRYERS 


Efficient 
Greit  Cipacity 


BUCKEYE 

BLOWER 

COMPANY 

BDCKEYEMlNEFANS-stz% 
Columbus.Otjio. 


CHRISTIE  CO-OPERATION 

Over  CO  years  study  of  drying  problems 
enables  Christie  to  make  recommendations 
that  can  be  depended  upon.  Equipment  o£ 
this  character  should  only  be  purchased  on 
I  he  advice  of  competent  and  experienced 
engineers. 

Christie  will  investigate  your  requirements, 
specifying  the  exact  type  of  dryer  that 
will  most  economically  and  efB.ciently  per- 
form  the  work. 

"Whether  the  nature  of  your  product  re- 
quires a  rotary  dryer,  calciner.  roaster  or 
cooler,  there  is  a  Christie  model  that  will 
do  the  work  with  a  minimum  consumption 
of  fuel  and  a  maximum  rate  of  evaporation 
per  pound  of  fuel. 

Our  service  department  of  skilled 
ensineers  will  be  pleased  to 
assist  you  in  solving  your  dryer 
problems. 

L.  R.  CHRISTIE  COMPANY 

SOI    Peoples   Bank  Building, 
PITTSBURGH.   PA. 

DRYERS-  CALCINERS-  COOLERS 


46 


Engineering    and    Mining    Journal 


Vol.  Ill,  No.  26 


ARRANGED  GEOGRAPHICALLY 


TTNITED    STATES 

Alabama 
HeS9,    R.    M. 

Arkansas 

Le  Vasseur.  CharlM 

Arizona 

Botsford.    C     W. 

Bureh.   H    Kenyon 

Bur&ess.    John    A. 

Carpenter.    M.    M. 

Clausen.  Carl 

Cole    &  Co. 

Colvocoresse3.   Geo.  M. 

Dunninf^.  Charlea  H. 

Flagg.    Arthur    Leonard 

Greenndge.    S.   M. 

Halloran.    Will 

Mitke.    Charles    A 

McBride.   Wilbert  G. 

McGregor.    A.    G. 

Miller.    Hugo    W. 

Mohave  Assay  and  En- 
gineering  Office 

Slak.    John 

Smith  &  Zicsemer 

Spenc-c.    Harold  C.   E. 

Stevens.    T.    N. 

Tomhnson  Engineering 
ic   Auay   Office 

California 
Anderson.    A.   P. 
Arnold.   Ralph 
Bcaudette.  A    J 
Bjorge.    Guy    N 
Burch.    A. 
Burns.  William 
Carpenter,    A.    B. 
Carpenter.    Jay    A. 
Clark     Baylies  C. 
Cranston.    Robert   E 
Dahl    a,   W.irtcnweiler 
Detinifl.    CliHord    G. 
Duncan  A  Lin<ll<ry 
Emlaw.    U.    S. 
Evans.    Burr 
Fan.sb.  John   B. 
Fox     John    M 
Gemmill.   David  B. 
Grant     Wilbur    H 
Hamilton.      Beauctaannp. 

Woolworth,    Inc. 
Hamilton.   E.   M. 
Hamilton.    W     R. 
UaokB.  Abboi  A 
Hawxhuri4t.    Rol<t  .   Jr. 
HtriJicy.   O    H 
Ho<lge«     A     B     W. 
HriOman.    Rost   I!. 
H«ll;.iid    L    F.   S. 
Hopkiii.     C     V 
Hutchinson,    Randolph 

B 
Inncs    Murray 
Ji-nk«    T    H. 
Jones    C.   C 
JusM'ii     Kdmund 
K.j.n.r     K     1( 
Kinzle     Robert   A. 
l.ir.'llH-Tic    Carl   O 
!>*' ki-     AuruslUK 
.M  <:..„ncll.    R     E. 
Mii'lloylr     a 
.M.inJI     C     W 
Morn.     F     L 
Miidd     S     W 
Mr<i«     I'a-all   M 
Oiborn     Wr,lt<T    X, 


Chase,    R.    L. 
Collins.    George    E. 
Davis.    Leverett 
Dr.iper,    M,    D. 
Ermlich.   Geo.  J..  &  Co. 
Fisher.  C-  A. 
Frost.    Oscar  J. 
Gahl.   Rudoll 

Hills.   V    G. 
Kyle,    T.    D. 
Marsh.    Austin  G. 
McDaniel.   A.  K. 
NichoLson.    H.    H. 
Patton.   Horace  B. 
Piers.    W.   L. 
Radford,   Walter  J. 
Rickard,   Stephen 
Ritter,    E.    A. 
Roller.    Arthur    H. 
Root   &  Simpson 
Ward.    William    F. 
Wilfley,   Cliflord  R. 
Wolf.     Harry     J. 
Wood    Ore    Testing   Co  , 

The    Henry    E. 
Zeigler.  Victor 

Connecticnt 

Keeney.    Robt.    A, 
Taggart.    Arthur   F , 
Yerxa,    R.    B. 

Washington.    D.    C. 
Marshall.    Stuart   B. 
Mullikcn.    H.    S. 
Putnam.    Henry   R. 


Florida 
Tanner.   W.   Lee 


Idaho 

Burbldge.    Frederick 
Gatiton,    S.    A. 
Leonard    Engineer*?  Co 
Pilley,    W     W. 
Smith.    Gordon    C. 
Van  Bman.  A.  G. 
White.    Rush    J. 

Illinois 

Clapp.   Rolla   B. 
Fuller.    John    T. 
HolliB      H     L 
Hunt  4  Co..  E.  W. 
Loiik'      Frederic    H. 
Schwcrlii.    Martin 

Indiana 

Indians    I/»buratorles 
Co..  The 


Wr 


I'. .' 


11'. 


Wellman  I.<iwls   Co 
wii'llnf.  Jsmw 
Y'.iinf      K     J 


Colorwlo 
II'  im      A      Mill* 
11'. I     f.liarli-.    N 
l!urlii<r»m>       Wslf- 
(■h,a.     r     A 
Obssr     K'lwin    r. 


MaaaHrhlisiitts 

llrwkunlnr.    H.   If. 
Kuslls.  r    A. 
Kr*»me,  Jamt's 
lUnly.  J    riordon 
llul.hlnxiii    W    Hpmcer 
Jono     WiilLtni    V 
1.1 


».k;a.l     (;<-or«. 
jrhir'l'     K     fl 


r    A, 


Ki'li:>rd>   4i   l.orke 
lUxr-rs     A      II 
Uittnt:    Marrr    *    Dall 
V>/.    Law     Oa/lo<    W. 


Mlrhlcui 
("-^aine     Iffvms 

I    ,    I.  r      r      <i 


Lawton.    N.    O. 
Royce.     Stephen 
Sperr,   J.   Dana 


Collins.    E.   J. 
Longyear  Co..    E.  J. 
Mines    Efficiency    Co. 


Missouri 

Copeland.   Durward 
Kirby.    E.    B. 
Ll-    Vasseur,    Charles 
Meier   &  Co..   Inc. 
Millar,    Howard   A. 
OKeeffe,    Edward   C. 
Rakowsky,   Victor 
Waring    &    Williams 
Laboratories.   The 
Wheeler,    H.  A. 


Montana 

Crcden,    William  L, 
Eslcs,   Frank   M. 
Indiana    Laboratories 

Co,.    The 
McCarthy    &   Co., 

Richard 
Rohn.    Oscar 
Stewart    &   Wright 


Nevada 

Adamson.    W.   G 
Cox.    Augustus   D, 
Hale,  Fn-d  A,,  Jr 
Lakeman,    C,    B, 
Spencer  &  Co,,   L. 

New   Jersey 


New    Mexico 

LidHtone    A    Van    Dorp 

Wright.  Ira  L. 

New    York 

Adams.    H 
Addickfi,    Lawrence 
Aldndgc.  W,   H 
Arnold.   Ralph 
Associated     Petroleum 

EiiKlneers 
Ball    Sydney  H 
Banks   A    Son.   John    I! 
Bateson.    C     E.    W. 
Bcatty.  A.  Chester 
Boisi'    Charles  W. 
Butsford.    R     S. 
Bradley.    R.   J.    II, 
llnidt.    Harlan    H 
Uroi'kunliT.    S,    II. 
llrodlo.    Walter    M, 
llurdick.  Charles  A, 
Ilurgirr.    C.    C. 
Uurrall.    Fn-dk    P. 
Channinr.  J.  P, 
Clann     Krrd      (; 
Clark,    Allen   J 
Clements.    J     Mursiin 
(•onsliint    Co  ,    C     L. 
<;<>!    W     Rowland 
llainii.    Kred    II. 
I)n  w     C     V 
Dwiicht.    Arthur    » 
Iiwlghl  A  Lloyd  HlnU'r 

I  HIT    Co 
I'^oilaw      11      H 
Krilleln.    Jr  ,    Jos    P     II 
Ku.lls      K      A 
Ksrlah,     Ororie     R 
rinrh.   J     W 
Kliilsr    J     H 
Kolia,    F    Jullua 
Ulll,    l-hlllp    L 
flriiran,  Jiislloo 

llwim      II       A 
Ihicr      llnrsxr 
llaiiinionil     Ji.hn    IUr> 
ll.iiM|it<rn      Wm     II 

ll:^.«,'>li       A       A 
lln»i|rT>M.    II      P. 


Hunloon,  L.  D. 
Hutchins,  J.  P, 
Jaeger.    Frederick 


Knox   &   Allen 
Ledoux  &  Co. 
Le  Fevre.  S. 
Li.    K.  C. 
Lindberg.  C.   O. 
Linton.    Robert 
Lloyd.  R.  L, 
Loveman.    M,    P, 
Mathewson.   E.  P. 
Mayer,    L.    W. 
McKmlay.  William  B. 
Mead.   H,   L, 
Megraw.    Herbert    A. 
Minard.    F.    H. 
Mulliken.    H.    S, 
Newberry.     Andrew     W. 
New   York   Testing 

Laboratories 
Payne,   C,   Q. 
Payne.    Henry    Mace 
Perry.    O.    B. 

Pitkin.    Inc.    L. 
Poillon    &    Poirer 
Ricketts.    L.    D. 
Rogers.    A .    H . 
Rogers.    E,    M. 
Rogers.   Mayer    &   Ball 
Rowand.  Lewis  G. 
Rutherford,    Forest 
Schroter.     Geo.     A. 
Sharpless.    Fred.    P. 
Shipp.    E.   Maltby 
Simonds.    F,   M. 
Strain.    J.    H. 


Sus 


O. 


Thayer.   B.    B. 
Thomas.    M.   L. 
Thomas.  Kirby 
Thomson.   S.  C. 
Vandegrift.    J.    A. 
Warriner.  R.  C. 
Watson.    R.    B. 
Weed.    Walter    Harvey 
Weeks.   Frederic  R. 
Westervilt.    W,    Y, 
Whitman,    Alfred   R. 
Wilkins  &  Ucvercux 
Witherell.   Chas.   S. 
Wolf.    Harry   J, 
Yeatman   &  Herry 

North  Carolina 
Tucker,   A,  W, 


Oklahoma 

Bates.    Mowry 
Cox.    G     II 
Fobs.   F    Julius 
Gardner.   James   I 
Ladd.    D.    H, 
Pomeroy.   Wm.  A 
Rutledgc.   J.   J. 


Oillis.    V.    A 
Ilndgu.   Edwin  T. 
Melzer.    Emil 


Ayres. 
L'bunc< 


Chuncti  A  Co,,  II    M, 

Duvis,  r-   C, 
Iiemnilnz.   II    C 
Fullir.   John  T 
Garrey.    (ieorife    II 
llelnr.    N    L 

Kri ly,    Julian 

Linton.    Robert 
Mtarle     Harry 
Hchafxr     Win 

Houlh    ItakolA 


Walxin     llalnh   A 


Anderson    Engineering 

Co. 
Barry.   J.   G. 
Blackburn.   W.    D. 
Cameron.    George    W. 
Cole.   David 
Critchetl  &  Ferguson 
Ely.    Fred    B. 
Harms.   Ernest 
Hassan.  A.  A. 
Kinnon,  Wm,  H, 
Kitson,    H.    W. 
Schmidt.  Henry  C, 

Utah 

Bardwell.  A,  F 
Black    &   Deasoii 
CrismoD  &  Nichols 
Cowan.  Charles  S 
Pitch.    Waiter.    Jr. 
Frank.   Alfred 
General   Engineering  Co 
Hilsdale.    Paul 
Krumb.    Henry 
MacViehie.    D. 
Officer    &   Co..    R     H 
Sears.   S.  C. 
Timnions.    Colin 
Union  Assay  Office.  Inc 
Van    Winkle,  C.  T. 
Wilson,  W.  A. 
Zalinski,  E,  R. 

Virginia 

Marshall,  Stuart   B 

Washington 

Campbell,    Wells    A 

Elmendorf 
Falkenburg  &  Co. 
Greenough,  W,   Earl 
Lachmund.  Oscar 
Lee.  Chester 
Levensaler.  Lewis  A, 
Locke.    Preston 
Roberts.    Milnor 
Seward,  John 

Wisconsin 
Boyco.  Stephen 

Wyoming 

McCarty,   Edward    F 


Constant  Co..   C     I. 
Holden,    Edwin   C 
Murias.    E.    R.    Suarcz 

CANADA 

British  ('olunihiii 

Collins.  G.  A,.  lOiitrincerl 
FowliT.    S,    S, 
Hodge.  Edwin  '1' 
Munroe.    H.    S 
Stowarl.    Robert    II 
Van    Wageiien.     U      R 

Miinitolut 

Allied   Engineers.    Ltd 

Ontario 

Cohen.  9.   W. 
Ferrier.  W.  F. 
Oriihum.    8.    N 
(;uess    A    Haultiiln 
Murphy,  CbarlcH   J 
Reld.  /.  A. 
Rogers.  John  C 

Stiivens.   Frank    u 
Thomas.    D.    K 
Tyrrell.    J.    II 
Watson.  J,  Crui,; 
Whitman.  Alli'  d   II 

QuolitK) 

t:ohen.   Saroui  I    u 
Unrsoy  Co.,   LI'I     Mlltm 
Hpoarroan,    Cli.i 

Vokon    T«rrlt<iri 

Iiurrall.  TrrdU     r 

MKXII'ii 

Ail.ii.  Hoy  Mm  

Ilnhh,    I'rrey    An  Imp. 

Iiurrron,  Arthm    w 
lliirr     II     A, 
Camiihuls  A   ll>v. 
fniKcr.  J.   P. 


Eveland.  A.  J. 
GarzaAldape.    J.    M. 
Halter.    Carl    P. 
Lucke.    P,    K. 
MacDonald.    Bernard 
Moore.    R.    R. 
Mulliken.  H.  S. 
Nahl.   A.   C. 
Pickering.  J.  C. 
Saunders.  T.  S. 
Shaw.    S.    F. 
Steele,    Heath 
Stevens,    Blamey 
Tays,     Eugene    A.    H. 
Thomas     D.    R. 
Wilkens  &  Devereux 


Emery.    A.   B. 


China 

Draper.  M.  D. 
Yung,    M.    B. 

Japan 

Mills.  Edwin  W. 

AUSTRALIA 

Palmer.   T.  H. 

EUROPE 

England 

Arnold.   Ralph 
Ball.  C.  Leonard 
Belmont.   Arthur 
Botsford.    R,    S. 
Knox.    Newton    Booth 

Purington.    C.    W, 
Ridge  Roasting  Fumac*" 

A  Engr.  Co..  The 
Shaler.    Millard    K. 
T.vrcll.   J.    B. 
Wilkens   &   Devereux 

France 

Richards.   Gragg 
Rivoiret.    M.    Raymond 

Italy 

Wright.    Charles    Will 

Wright,   Louis  I4. 

Servla 

Cook,  Paul  R. 

Hil.eriu 
Purington.   C,    W, 

Spain 

Knox.   Newton  Booib 

CK.NTRAL     AMF.RIC.A 

Bancroft.    H, 

SOUTH     AMKRICA 

Argentine 
Walker.    Myron    K, 


Copeland,    Uurwurd 
Eiitiley.   Ueoriio  A, 
Iliirper,   Harry  A, 

Chile 

Leliniann.  Charles 

Slrachc,    Wiilter 
Strauss,    l.i"tcr    W. 

Cnliinilda 

Ciiriicrisli,  Charles,  F.  I, 

Chede.    I. 

l-nrrHh,    K    C. 

Ward.  William  K. 

Peru 

Klepetkn.     Flank 
N...M.    C,    il 
lllcliarils.    (IriKX. 
.Semple.    U    CariotOD 
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ARRANGED  ALPHABETICALLY 


Adams.      Huntineton,      Mining      Engineer.        e/o 

White    Weld    &  Co.,    14    Wall    St..    New    York 

City. 
Adamson,  W.  O..  Mining  Engineer  and  Metallur- 

gnet.      Winnemucca.    Nev. 
AddickB,     Lawrence,     Consulting     Engineer.     51 

Maiden   Lane,    New   York   City.    Cable:    Galie, 

New   York. 
Aldridge.    Walter    H..    Mining    and    Metallurgical 

Engineer.   JO   E.  42nd  St..  New  York. 

Allen.  Roy  llutchins.  Mining  Engineer.  Care  of 
Cia.  Union  Minera  del  Refugio.  9.  A..  Parral, 
Ohih.,   Mex. 

Allied  Engineers.  Ltd..  Mining  Engineers  and 
Geologists.  Examinations.  E.xploration  and 
Management  in  Manitoba  Fields.  The  Pas. 
M'an. 

Anderson.  A.  P.,  Consulting  Mining  Engineer. 
U.  3.  Smelting,  Refining  &  Mining  Company, 
1504    Hobart   Bldg,.   San  Francisco,   Cal, 

Anderson,  G.  E.,  Engineering  Co..  Geologists. 
Petroleum,  Metals,  206  Anchor  Bldg.,  Fort 
Worth.  Texas. 

Arnold,  Ralph,  Consulting  Geologist  and  Petro- 
leum Engineer.  Union  Oil  Building.  Los  .\n- 
geles.  Calif..  2.")  Broad  St..  New  York  City. 
No  1  London  Wall  Building,  London,  E.  C. 
Cable:    "Ralfarnoil." 

Associated  Petroleum  Engineers  (successors  to 
Assoc.  Geol  Engrsl.  F,  G.  Clapp,  Chief  Geo- 
logist.  30   Church   St.,   New   York, 

Ayres,  W.  S..  Min,  and  Mech.  Eng.  Consultation. 
Examination.  Reports.  Long  Experience  as 
Mahftger  of  Iron  and  Coal  Mines.  Hazelton,  Pa, 


Babb,  Percy  AndrDs,  Mining  and  Metallurgical 
Engineer.  Apart.  No,  03,  Pachuca,  Hgo., 
Mexico. 


Ball.  Sydney  H,,  Mining  Geologist.  Rogers.  Mayer 
Ball.  42  Broadway,  New  York  City.  Cable 
Address:    Alhasters, 

Bancroft,  Howland  Consulting  Mng.  Geologist. 
Mgr.  Sinclair  Panama  Oil  Corp.,  Panama  City, 
Rep.  of  Panama.  Cable:  "Howban."*  Code; 
Bedlord-McNeill 

Banks  tl  Son.  John  H..  Mining  Engineers  and 
Metallurgists  2B  John  St..  New  York.  Ex- 
■ninations  and  Management.  Special  atten- 
tion to  problems  in  ore  treatment.  Formerly 
of  the  late  firm  of  Ricketts  &  Banks. 

Bardwell,  A.  F.  (successor  to  Bettles  &  Bard- 
well),  Custom  Assayer  and  Chemist.  158 
South  West  Temple  St..   Salt  Lake  City.  Utah 

Barry,  John  G..  Mining  Geologist,  Mills  Building, 


■1  ^aao,  Texas 


Bateson.  C.  E.  W..  Consulting  Mining  Engineer 
and  Geologist.  68  William  Street.  New  York, 
c/o  Ricketts  &  Company,  Inc.  formerly  with 
Ricketts  &  Banks. 


Beam,  A,  Mills.,  Metallurgical  and  Consulting 
Engineer,  807  Central  Savings  Bank  Bldg,. 
Denver,  Colo. 

Beatty.  A.  Chester,  Consulting  Mining  Engineer, 
35  Broad  St„  New  York  Cable:  Granitic  No 
professional   work  entertained. 

Bell.  Charles  N..  Consultincr  Mining  Engineer 
The  Metals  Exploration  Co,.  301  Fourteenth 
St.,  Denver.  Colo. 

Belmont,  Arthur.  Consulting  Mining  Engineer, 
3  Mincing  Lane,  London.  E.  C.  3.  England. 
Cable  Address  "Beldurel-London," 


Boise,  Charles  W..  Mining  Engineer,  Foreign 
Exploration  Room  1507-14  Wall  St„  N.  Y. 
Cable;      Mukeba." 

Botsford,  C.  W..  Consulting  Mining  Engineer  and 
(ieologist.  Room  2093.  214  O'Nt-ill  Bldg.. 
Phoenix,  Arizona. 

Botsford.  R.  .S..  Mining  Engineer,  Room  3083, 
No.  50  Church  St..  New  York  City  and  3 
Drapers  Giardens,  London.   England, 

Bradley.  R.  J.  H..  Consulting  Mining  Engineer, 
Room  1033,  149  Broadway,  New  York  Cable 
Address:   'Investigate."  Code:  Bedford-McNeill, 


Bradt,  Harlan  H.,  Mining  Geologist  and  Engineer 
'  361    Rockingstone   Avenue,    Larohmont.    N.    Y 
Telephone  Lan-hnioiit   S?j. 


nurrh.  Hershey  &  White,  Albert  Burch,  O  H 
Hershey,  Lloyd  C.  White,  Consulting  Mining 
Engineers.  Crocker  Bldg..  San  Francisco 
Cable  Address;  "Burch."  San  Francisco. 
Usual  codes. 

nnrch.  H.  Kenyon,  Consulting  Engineer.  Phelps, 
Dodge  Corpn,  (Address)  Copper  Queen  Branch. 
Bisbee,  Ariz. 

BQrdick.  Charles  A.,  Mining  Engineer.  Equit- 
able Bldg..  120  Broadway.  New  York.  Phone: 
Rector  1645 

Btirgren.  Arthur  W..  Mining  Engineer.  with 
American  Smelting  &  Refining  Co.,  Matehuala. 

Est,.   San   Luis   Potosi.    Mexico. 


Burgess.  John  .A..  Mining  Engineer  and  Geologist. 

General    Manager   United   Eastern    Mining  Co.. 
Oatman.   Arizona. 

Rorlingame,  Walter  E..  Est  1866  Assayer  and 
Chemist.  Bullion  Dealer.  Ore  Shippers'  Agent, 
Ore  Testing,  1736  Lawrence  St„  Denver,  Colo 


Burr.  Gmo.  ,V..  E.  M.  C.  E.  (Seologieal  Surveys 
and  Mine  Examinations  in  Mexico  exclusively. 
San  Luis  Potosi.  S.  L.  P,  and  Guachinango, 
Jalisco. 

Barrall,  Frederick  P,,  Mining  Engineer,  Dawson. 
Yukon  Territory,  Canada,  36th  Floor,  233 
Broadway,  New  York, 


Callow.  J.  M..  Pres  General  Engmeering  Co. 
Consulting  Metallurgical  Engineers,  Room 
3023.  No.  120  Broadway,  New  York.  15a  Pier, 
pont  St.,  Salt  Lake  City.  Utah.  U.  S.  A. 

Cameron,  Geo.  W..  Assayer  and  Chemist  Repre- 
sentative for  shippers  to  the  El  Paso  Smelter. 
305  San  Francisco  St.  Box  489,  El  Paso.  Tei. 

Campbell.  Wells  &  Elmendorf.  Mining  Engineers 
Chemists.  Metallurgists.  Mining  Examinations 
and  Management.  Umpires  and  Control  As- 
sayers.  Ore  Testing  and  Metallurgical  Pro- 
cesses.     Prefontaine   Bldg.,    Seattle.    Wash, 

Caracristi.  Charles  F.  Z.,  Col.,  Economic  Geolo- 
gist. Latin-American  reports  and  develop- 
ments.    Caracas.  Venezuela. 

Carpenter.  .Alvin  B.,  Mining  EIngineer.  Examina- 
tions, Consultation,  Supervision  of  Mines, 
530  Citizens  National  Bank  Bldg.,  Los  An- 
geles,   Calif. 

Carpenter,  Jay  A..  Consulting  Metallurgical  En- 
gineer     Office  and  Laboratory  at  1006  S.  Hi'l 

St..    Los   Angeles.    Calif. 

Carpenter.  Miles  Miller.  Mming  Engineer.  D.  S 
Mineral  Surveyor,  Examinations,  Consultation 
Tucson,  Ariz. 


G,   M.  Co  ,  Telluride,   Colo. 

Chase  &  Son.  Edwin  E..  Edwin  E  Chase.  R.  L. 
Chase.  Mining  and  Geological  Engineers,  307 
Colorado  National   Bank  Bldg..   Denver,  Colo. 

Chede,  L..  Ingenieur  des  Mines.  Long  experience 
Colombian  properties,  E^caminations.  Reports, 
Purchases,     Call.  Republic  of  Colombia, 

Clapp,  Frederick  G.,  Consulting  Geologist  and 
Petroleum  Engineer.  30  Church  St.,  New 
York  City, 

Clark,  .Allan  J.,  Metallurgical  Engineer.  Care 
Home.stakc  Mining  Co..  Lead.  South  Dakota 
and  10  Cotton  Exchange.  New  York. 

Clark,  Baylies  C  Mining  and  Mechanical  Engi- 
neer. Sutter  Crei-k.  Calif  Cable  Address; 
"Baclark,"     Code:   Bedford-McNiell. 

Clansen.  Carl.  Engineer,  Bisbee,  Arizona.  De- 
sign and  erection  of  nulls  for  concentration, 
amalgamation,  cyaniding,  etc.  Smelters  and 
Power  P..aut3 

Clements,  J.  Morgan,  Mining  Engineer  and  Geol- 
ogist. 20  Broad  St..  New  York,  Code:  Bed- 
ford McNeUl, 


Cole.    David,    Specialist    in    Ore    Concentration. 
Mining  Mechanism  and  Property  Management, 

1210  Mills  Bldg,.  El  Paso.  Texas. 


f'lWIins,  Edwin  Junieit,  Mining  Engineer  and  Min- 
ing Geologist.  Examinations  and  Management. 
Torrey  Bldg..  DuiUlh.   Minn. 

Cnllins.  George  E..  Min.  Eng.  Mine  Examina- 
tions and  Management.  ;J07  Boston  Bldg  ,  Den- 
ver, Colo,  Cable  Address:  ■  Colcamac,"  Denver. 

Collins,  Glenville  A.,  Engineers,  Ltd.,  Consulting 
Mining  and  Civil  Engineers,  409-10  Credit 
Foncier  Bldg.,   Vancouver.   B.  C. 


Co,,  Humboldt.  Ariz, 

Constant  Co.,  C.  L.,  Mining,  Metallurgical  and 
Chemical  Engineers.  New  York  Office,  3'20 
Broadway,    New    York,    N.    Y,      Cuban    Office. 

Amargura    23,    Havana,    under    J.    C,    Porter, 
Registered  Mining  Engineer  under  Cuban  law. 


Copeland.  Durward,  Metallurgical  Engineer,  Mis- 
souri School  of  Mines,  Rolla,  Mo.,  and  Llalla- 
gua,  Bolivia,  South  America, 

Cowan.  Charles  S.,  successor  to  Bird  Cowan  Co.. 
Custon  Assayer  and  Chemist.  160  S.  W. 
Temple  St.,  Salt  Lake  City.  Utah, 


Cox,  W.  Rowland,  and  Staff.  Consulting  Special- 
ists. Management,  Operation  and  Examination 
of  Mines  and  Mills,  120  Broadway,  New  York. 

Cranston.  Robert  E..  Min.  Eng..  583  Market  St, 
San  Francisco.  2  Rector  St..  New  York  Cable 
Add.:    "Recrans"    Code:    McNeill's     1908. 

Cre<ien.  William  L.,  Consulting  Mining  Engineer. 
Mine  Examinations  and  Management.  Room 
405.  Daly  Bank  Bldg,,   Butte,  Mont. 

Crismon  *  Nichols,  Assayers  and  Chemists,  229- 

231   South   West  Temple  St.,  Salt  Lake  City., 

P.  O.  78. 
Critchett    &    Ferguson,    Assayers    and    Chemists. 

Agents  for  Ore  Shippers.  Umpire  and  Control 

a  Specialty.     El  Paso.  Texas, 

Croger.  James  P.,  Mining  Engineer.  Twenty 
years  Mexico.  Examinations  aiiywhere.  Ad- 
dress  Guanacevi,   Dgo..   Meiuco. 


Dahl  A  Wartenweiler.  Engineers.  Designers,  and 
Builders  of  Mine.  Metallurgical  an  dlnduBtrial 
Plants.     Central  Bldg..  Los  Angeles.  Cal. 

Darlington,  Wayne,  Consulting  Mining  Engineer 
and  Metallurgist  50  North  23rd  St.  Phila- 
delphia.  Penn. 

Davis,  Geo.  C.  Metallurgical  Chemist,  Analysis 
of  Alloys,  Iron,  Coal,  Sand  and  Minerals, 
Calorific  Value  of  Coal,  636  Race  St,  Phila- 
delphia. 


Demming.  Henry  C.  Min.  Eng.  Geologist,  Min- 
eralogist and  Chemist.  Offices  and  Laboratory. 
15-17  N.  3rd  St.,   Harrisburg,  Penn.,   U.  S.  A. 

Dennis,  Clifford  G,,  Mining  Engineer.  Crocker 
Bldg.,  San  Francisco,  CaUf.  Cable:  "Sinned." 
Code:  Bedford-McNiell. 

Draper,  Marshall  D,,  Mining  Engineer,  Kotchiu, 
Yunnan,  China.  Parmanent  Address:  213 
Boston    Bldg.,    Denver.   Colo. 

Drew,  C.  V.,  E.  M.,  with  Cerro  de  Pasca  Copper 
Corporation,  Room  4,  fifth  floor,  15  Broad 
St.,  New  York, 

Dudley,  H.  C.  Mining  Engineer.  704  Lonsdale 
Bldg.,  Duluth,  Minn. 

Duncan  &  I.indley.  Mechanical  Engineers  for 
Mines  and  Mills.  649  Mills  Bldg..  San  Fran- 
cisco. Cal. 

Dunning.  Charles  H.,  Mining  Engineer.  Prea- 
cott.    Ariz. 

Dunster    Carl  B,,  Mining  Engineer.     Rockefeller 

Building.    Cleveland.    Ohio 

Dwight.  Arthur  S..  Mining  Engineer  and  Metal- 
lurgist. 29  Broadway,  New  York.  Cable 
address:  "Sinterer." 

Dwight  &  Lloyd  Suitenng  Company.  Special 
Problems  in  Ore  Treatment,  29  Broadway, 
New    York   City,      Cable    address:    "Sinterer '' 


Easlon,  .Stanly  A.,  Mining  Engineer,  Manage*, 
Bunker  Hill  &  Sullivan  Mining  and  Concen- 
trating Co,.  Kellogg.  Idaho 

Ely.  E.,  Prop.  Dover  Laboratory  Analysts.  As- 
sayers, Reports,  Gold  Assay  82,00  Iron  dek 
$1.00.  Phos.  $1.50.   Dover,  New  Jerses. 
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Fred  B.,  Petroleum  and  Minins  Geologist 
"box  1369.  Fort  Worth.  Texas 

Emerr,  A.  B.,  Mining  Engineer.  Messina.  Trans- 
vaal. Tele,  and  Cable  Address:  Abemery.  Mes- 
sina.  Transvaal. 

Emlaw.  H.  &.,  Mining  Engineer.  36tli  Floor 
■2Xi  Broadw.iy.  iJe  v  York  City,  and  Trona 
Calif. 

Erdlets.  Jr..  Joseph  F.  B..  Mining  Engineer.  61 
Broadway.  New  York.  Cable  Address:  Brand- 
eriet.  Kew  York. 

Ennlicb.  Geo.  J.,  &  Co.,  Assayers  and  Chemists. 
Control  and  Dmpire  Work.  Ore  shippers 
Agent.      1727   Champa  St..   Denver.   Colo. 

fctes,  Frank  M..Mining^Engineen  Manager 
Revenue   Mines,   Inc.. 


Grant,  Wilbur  H.,  Geologist  and  Minini 
Neer.  Code:  Bedford-McNeill.  1213 
Bldg..    S.-m  Francisco.   Calif. 

Grecnough.    W.    Earl,    Consulting 


Eng 


Norris.   Montana 


'^^aJd^w^r  s^^  Ji    Stat£^SU    ^- 


„,     !,„_.     Oonsulting    Engineer.       CaUlornia 

Brans,  ^uij.  <-onsuiiiii|  jj^  pneumatic  Pow- 
?/°Arc^  Min  ng  and  Mimng  Memods.  Placer- 
5lile    El  Dorado  Co..  Calif..  V.  S.  A. 

■veland.    A.   J..   Mining   ^^^.fll^^cu!^.    "^ 


mme      Examinations.      University 
Buclveli  33  Mexico  D.  P..  Mexico. 


of   carload  lots  of   or^  Smelter  checkmg.   116 

Yesler  Way.   Seattle.   Wash. 
Farish     George    E.,    Mining    Engineer.    2o    Broad 

St      New    York.      Cable:    -Geargefar.        Code. 

Bedford-McNeill, 
rarish.    John    R.,    Mining.  Engineer       Office     o8 

Sutter    St..    San    Francisco.    Calif.       ?£^'<!|2<^.'; 

San    Matea    Calif.      Cable    Address:      Fansh. 
Ferrier     W.    F..   Consulting   Mining  Engineer   and 

Geoligist,      30-t  Lumsden   Bldg..   Toronto.   Ont. 
rtwinc    Herman   W.,  Mining   Engineer.   Lake  Su- 
'Tnir  C™per  and  Iron   Examinations,   Hough- 
ton.  Mich.  . 
nnch.    John    Wellington,    Mining    Geologist    and 

Engineer.   14   Wall   St..   New  York. 
Knlay.    J.   B..    Mining    Engineer.      Room    1410. 

170   Broadway,   New  York. 

'■''X^^.-O'o^  ?^t"N^V."la?k°'B°ll'',  ifnv^e?.^'cSS; 
ntek     Walter.    Jr..    Shaft    and   Tunnel   Contrac- 
tor's. Eureka.   Utah. 

^%'s  ;?^rg  B'S'g%ssi"A-^^-"- 

Fowler.  Samuel  «••  Mrin^  S"?jr|''  =»""  *'"^' 
lorrist.     Nelson,  British  Columbia. 

rr.T    John  M..  Mining  HMerinecr.     324  Holbrook 

Bidg..   San  FranciH.o,  Cal. 
Frame,   J«m«..   Mining    Engineer    and    Geologist. 

Room  fl'17    53  Stat-  St,.   Bopton,  Ma-, 
Fr»nV.  Alfred.  Mining  Enirinecr.  1121  Newhouse 

Bldg.  Salt  Lake  Cily.  Liah. 

Frolt.  Oneor  J.,  As-iayer  4  ChemlM.  I^IOI^ 
I'lh  Ave.,   P    O.   Box    14...   Denver.   Colo. 

Fuller.  John  T..  Mining  .B'«rl"«;'-;.„.*™V'"P 
Bauxite  Co..  Bnuxllc.  Ark.  Perm.inent  ail 
Sret*.  1308  Main  St  .  Honendalc.  Pa. 

Fulton  rhenler  ,\..  Mgr.  Davison  Sulphur  * 
PlToVphatc   Co  .    Garretl    Bldg  .    Balllmore.    Md. 


Old    Nat.    Bank    Bldg..    Spokane.    Wash. 

Grugan,  Justice  F.,  Mining  Engineer.  135  Broad- 
way. N'ew  York.  Cable  address:  Jusgrugan. 
New  York. 

Guess,  H,  A.,  Mining  Engineer.  130  Broadway. 
New  York  City. 

Guess  &  naultain.  Min.  and  Metall.  Eng.  174 
College  St.  Toronto.  Ont,  Specialize  on  Ore 
Dressing  and  Pyntio  Smelting.  Working  Tests, 


H 


Hager.  Dorsey,  Petroleum  Geologist  and  Engineer. 
532    Fifth    Ave.       New    York    City, 

llalloran.  Will.  Mining  Engineer.  Kingman.  Ariz. 

Haller.  Carl  P..  Mining  Engineer.  Aptdo.  213. 
Chihuahua,  Chuh.  Mexico.  Office.  No.  510 
Calle  Ojinaga,  Telegraph,  Cdo,  Chihuahua, 
Foreign   Club,      Cable   Address:    ■Halter." 

Hamilton,  iteauchamp,  Woodworth,  Inc.,  Metal- 
lurgical Engineers.  Specialy:  The  treatment 
of  gold  and  silver  ores,  by  flotation,  by  cya- 
nide, or  by  a  combination  of  both  processes. 
Flotation  of  copper,  lead,  zinc  and  other  min- 
erals. Tests  made  on  lots  of  1  lb,  up  to  3 
tons.  Mills  designed  and  constructed.  Con- 
sulting and  expert  work  undertaken.  Labora- 
tory and  Office:  419  The  Embai-cadero,  San 
Francisco  Calif.  Telephone,  Sutter  5366 
Cable  Address:  •'Hambeau."  Codes:  Western 
Union,      Bedford-McNeill. 


Indiana  Laboratories  Co.,  The.  Shippers'  Rep- 
resentative, Weighing,  Sampling.  Assaying. 
Hammond.   Ind.      Phillipsburg.   Mont, 

Innes,  Murray,  Mining  Engineer,  Oceanic  Quick- 
silver Mine,  Cambria.  CaUf. 


Jaeger,  Frederick.  Chemist  and  Metallurgist. 
Specialty;  Copper  refining  and  manufacturing 
of  sodium  cyanide.  17  Gramercy  Park, 
New  York  City. 

Jenks,  T.  H..  Con.  Min.  Eng..  1221  Royal  Court. 
Los  Angeles,  Cal.  Codes:  Bedford-McNeil. 
Moreing    &   Neal. 

Jones.  C.  Colcock,  Mining  Engineer.  917  Invest- 
ment Bldg.,  Los  Angeles.  Calif.  Code:  Bed- 
ford-McNeill. 

Johnes,  William   F.,   Oil    and  Coal  examinations. 

topographic    and    geolo&ic    mapping.      Ws*.    In- 
dian  and  Central  American  explorations.     22? 
Charles  River  Road,   Cambridge.  Mass, 
Jussen,  Edmund,  Mining  Engmeer.  2o46  Warring 
St.,  Berkley.  Cal.     Code;  Bediord-McNeill, 


Hamilton.  E.  M.  (Hamilton,  Beauchamp,  Wood- 
worth  Inc)  Metallurgist.  Specialty:  Cyanid- 
ing  Gold  and  Silver  Ores.  419  The  Embarca- 
dero,    San   Francisco,    Calif, 

Hammond,  John  Hays.  Consulting  Engineer.  120 
Broadway,   New   York.   Code:    Bedford-McNeill. 

Hampton.  William  H..  Mining  &  Civil  Engineer; 
Chemist;  Metallurgist;  Water  Supply;  Electric 
Furnaces;  Developments.  \2~0  Broadway, 
N,   Y,  City, 

Hanks,  .*bbot  A..  Control  and  Umpire  Assays, 
Ore  Shippers'  Agent,  Analyses  of  Ores,  Min- 
erals, etc.  624  Sacramento  St..  San  Fran- 
citsco.   Calif. 

Hardy.  J.  Gordon,  Mining  E'ngineer.  413  River- 
hank  Court.  Cambridge.  Mass. 

Harms.  Ernest,  Metallurgical  Engineer.  902 
Upson  Ave..  El  Paso,  Te.xas. 

Harper,  Harry  A..  Mining  Engineer.  EStploration 
and  Development,  c/o  International  Machinery 
Co.  La  Paz.  Bolivia.  Cable:  Harper,  Bed- 
ford-McNeill. 


Keene,  Amor  F.,  Consulting  Engineer,  233 
Broadway,  New  York.  Cable  Address:  Eamor. 
New  York, 


of     Electric     Smelting     Plants,       Somersville. 


Penn.  Cable  Address:      Engineer."  Pittsburgh, 


Kepner,  R.  B..  Consultin 
aminations  supervisio 
718   Washington    Bldg 


Mining  Engineer.  Ex- 
of  Mining  Operations. 
Los   Angeles.  Cal. 


A.   A..   Consulting   Geologist    and    Engi- 

if    Mines     Westbrook    Hotel    Bldg..    Port 

Texas.        Any     Code,     Cable     Address 


a 


snedal- 
nd  leachinr  of 
Hide.     DiniTer. 


0«hl,    Rudolf.    Con-ultlne    Metallurfl-t 

lIM   in  concenlrntl'-     "' " '<   "" 

roppT     ores.        HOi 
Colo, 
Gardner,     Jame.    II.,     Oeoloclst.       Oil     and     Ga" 

^oma  llO-Oll  Daniel.  BIdf..  Tulsa.  Okia, 
Oarrer.  Oeorie  II.,  Con    Min,  0«,logl«l  nnd  Eng, 
AP  prill.;!       li  ,.,^,1^..    „,,,,. 

ZrllM^sX    Bulliti    inor .    n,il...l.l,..m.     !■:. 
Oarrln.  C.  J..  MInInf  Enrlncrr      Arrada.  Col 

Oar.a-AiUlpe.  J.  M..  Con.ulllng  MInInf  Bnglnr.r 
K«amlii.-ilion     Viiluatlon,    P.xploriitlon    ami    Kii 

(iiir^nnf     manani-mrnt     n -     '•-"••""■■- 

Torrron    Coaliulla,    Mexlc 

Ommlll,  nm.ld  II,,  Mini 
Knrlnerr  Sp. .  "-  '^- 
Ore.,     1201   I'll 


Hassan, 

neer    o 

Worth 

•■Hass; 
llatlleld    i    C^i.,    Engineers.     Specialists    on     the 

mifhanical    side    of    mining    and    ore   dressing, 

207   Market  St..   Newark,  N,  J. 
Ilawxhurst,    Rolioit.    Jr.,    Mining    Engineer,    2.34 

Holbrook    Bldg,,    San    Francisco,    Cal,      Cable: 

Hawxhurst,     U.sual  Codes. 
Helm.  N.  L.,  Engineer.     Rolling  Mills  for  sheet 

zinc        commercKil     gages     and     sizes,       lolff 

Oliver  Bldg  ,  Pittsburgh,  Pa. 
Henderson,  B.   P..   Mining  Engineer.     60  Broad- 
way.   New    York. 

Hersey  Co.,  Ltd..  Mlllon,  Mining  Engineers.  Con- 
sultation. Examination  and  Management,  84 
St  Antoinc  Sl„  Montreal.  Can.  Cable:  "Mil- 
hcrsey" — Bedford-McNeill   Code. 

Hess,  Rush  M.,  Mining  Engineer,  Examination. 
Connullatioii,  Supervision.  807  UrowiiMarx 
liklg,  Birmingham,  Ala,  Cable:  "Rumiho, 
Code     Bedford  McNeill," 

illlsdale,  Paul,  Mining  Engmeer,  821  Newhouso 
Bldg  .  Salt  Lake  City,  Utah, 

mils,  Victor  a..  Mining  Engineer.  McPhee  Bldg.. 
Denver.  Colo. 

Iliidgr.  Kdwlo  T..  ConnultinB  Geological  and 
Mining  Engineer,  Standard  Bank  Bldg..  Van- 
couver. B,  C„  and  Dcparlmcnl  of  Geology, 
Ullvcrhity  ol  Oregon.  Eugene.  Oregon. 

Ilodgra,  A.  11.  W.,   Mining  and  Mclalluri[lcul   En- 


KIcpetko.    Frank. 

gineer,  80  M;udt 
tado  708.  Lima 


lining  and  Metallurgical  En- 
1  Lane,  New  York,  and  Apar- 
Peru. 


glni^ 


Ciil 


lull    South    Kingsley    DriTo.    Loa    An 


mini    propcrii 


11     and     Metnllurglcal 


nolTniunn.  IIoim  B.,  Mining  Engineers,  328  Perry 
SI  .  Oakland,  Calif    Cable  Address:   "IloBnhof. 

IfoldMi.  Kdwin  C.  Consulting  Mining  Engineer. 
IIOO  Onrr.lt  Bldg,,  Haltlmoro.  Md.  ''Codo: 
Uodlord  McNeill,    Cable:     "Nedloh."    Ualllmoro. 

Holland.  I,.  V.  H..  Mining  Khgliici-r,  1718  La  lln'n 
Av.iiii.-     lli.lly».,...l    ('III 

ll.illls  n.  l...  Consulllnr  Mining  Enginror  and 
M.l'nllurgPil.    10-;,',   Peoples  Or 


Krejci.  Mllo  W..  Consulting  Metallurgical  Engl 
neer.  Smellim;  and  rcflnmg  of  copper  and 
lead.  541  Socielv  for  Savings  Building.  Cleve- 
land. Ohio, 

Knox,  Newton  Booth,  76b  Queen  Victoria  St.. 
London  and  at  Noya,  Spain,  Cable  Address: 
"Plueblowcr,"   London, 

Knox  ft  Allen.  Henry  H,  Knox.  John  H,  Allen. 
Mining  and  Melal  Engineers  100  Broadway. 
New  York  Cable  Address:  "Allenox,"  New 
York, 


Kyle,  T.  D.,  Assayer  and  Chemist  Mail  samples 
G<1  Prompt  Attention  Mill  TeMta  ol  All  Kinds. 
Box   02U.    Lcadvllle,   Colo,     Telephone    23, 


Laohmnnd,   Osrar,   Mining   Enrlneer  and   Metal- 

liirgiHt.      K<iuni    :11K    Synionn    Block.    Spokane. 
Wash, 

I,add,  D.  n„  Mining  and  Motallurgienl  Engineer. 
BKblh  Floor.  Bariies  Bldg,.  Muskogee.  Okla- 
homa, 

McGill.   Nev. 


Lakenao,  V.  II..  Mining  Engineer, 


{.Mlrr,    FreilrrlrU    fi. 


Mluti,. 


.Ml 


llulfdlng  .  Chi- 


lli 


Lawton,  Niitlii 
Mathoilii  M.' 
norl.    Y.  .... 


Illdg  ,   Ui«  Angeles,   c;bI 
ne«»r.i  r.»g1««-ln.  «  "•', '^""V.""?f.  ""'".'.I'l'Tl.™' 

l-"xr""vu\   r.»...rn''..::r<:...:.."n..n  om.e.:  i'.:o 

|lr'.».lwiir.    N-«    York 

Olll,  Phillip  I...  »';«»""'J.7'  P?»m"mrilnn'!P''ne: 
tfr.  Conner:  Indiislrlal  Kinmlnniinns.  •»" 
IK.rls  ■i'tr-  Mrosdwsy  New  York  Clly. 
Ollle.,  V.  A.,  Mining  Bnnnrer  MonlK.r,  Oregon 
nraham,  Manl»r  N-  Mining  »n»1ne^  Ml"'" 
"d  kletallorglral  Drt  .  Queen.  I'nl.ersllT. 
Kingston.  Onl  .  Canaita 


loper     O.    II.,    Graphite    Mllng    and    Rj'dnlng 

Hpedally,      Whitrhnll.    N.    V. 

i.pklna.    r.     v.,     I»*7     S      Magnolia     Ave       I.. 


Dell'oU  Club 
ti  <!..  Mining  Engineer,  Mining 
iiigemenl,  Examinallona  and  Ko- 
1.1  Experleni-e,  Coil.':  Ucdlord-Mc- 
»l    Furwurdlng    Address.    Lawton, 


■■nlnon  *  Van  Ar.dale,  I.nnis  D 


I.M.,    rhe.ier    K„    Mining    Engineer,      328    Lyon 
Illdg     


:.iil.' 


W« 


unl  *  Co..  Rohert  W..  Mining  Bngliieer.  Ex_ 
iimlnnll..n.  and  llrpnrl.  nf  Propertlr.  uml 
l'rn.-.s~.  Il.vel..i.mei.l  ..t  I'roperlle.  Consul 
Inlloi.  A..»vrr.  ni..|  ch.inlsl.  Inspcllon  iiml 
Tr.l.  Mr.lerlals    Mn.hlnery  and  Slrurturnl  Hleol 


Lehmnnn,   Clmrles,   Mining   Bliglneer  El 

linn    nn.l    Maimgemriit    of    Properties 

l.'IIH     Mnntliiii..     flllle     M     A 
I,e  Fevre.  H,,  r..nsiilllng  Mining  Engineer        _„ 

nelle   lr..n   Ore    Te.ting    I,«t>ornlory   Avallabl 

roreat  Glen,  Tister  Cnunlr.  N.  t 


llabfa 
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Lenniiril  EnsineerlDR  Co..  Mining  Ennneers, 
CI  emists.  Assaycra,  Metallurgists.  P.  O.  Box 
l''i.   Boise.  Idaho. 


lid   Management   of   Mines.        Yellville,    Ark. 

Joplin.   Mo. 
Levengiiler,    Lewis    A.,    Mining    Engineer.        901 

Hogo  Bldg..   Seattle.  Wash. 
Lidstone  &  Van  Dorp,  Mining  and  Metallurgical 

Engineers.       Examinations    and    Management. 

Silver  City,  N.  M. 


Linton,  Robert.  Mining  Engineer.  120  Broadway, 
New  York.  Union  .\rcade.  Pittsburgh.  Penn. 
Code:   Bedford-McNeiU. 

Lloyd.  R.  L..  Metallurgical  Engineer.  Specialty 
Pyrometallurgy  of  Copper  and  Associated 
Metals.  30  Broadway.  New  York.  Cable  Ad- 
dress: "Riclov.  New  York."  Codes:  Bedford- 
McNeill  and  Miners  &  Smelters. 

Locke,  Augustus,  Mining  Geologist.  788  Mills 
Bldg..   San  Francisco.   Calif. 

Locke,      Preston.      Resident      Mining  Engineer 

American    Smelting  &   Refining  C: ..  American 

Smelters      Securities      Co..      White  Building. 
Seattle.    Washington. 

Long,  Frederic  H..  Consulting  Mining  and  Metal- 
lurgical Engineer.  38  So.  Dearborn  St., 
Chicago.   111. 

Longyear  Co,,  E.  J.,  Exploring  Engineers  Diamond 
Core  Drilling.  Shaft  Sinking  and  mine  Develop- 
ment. Diamond  Drill  Manufacturing.  Secur- 
ity Bldg..  Minneapolis.  Minn.  Cable  Address: 
"Longco."   Code:    Bedford-McNeiU. 

Loveraan,  Michael  H,.  Mining  Geologist,  c/o 
Goldfields  American  Development  Co..  233 
Broadway.  New  York. 

Lucke,  P.  K.,  Consulting  Mining  Engineer.  Ave- 
nida  Isabel  la  Catolica  35.  Mexico  City.  Cable 
Address:  Lucke,  Mexico  City. 


UacBoyle,  Errol,  Mining  Engineer  and  Geologist. 
1112  Hobart  Bldg..  San  Francisco.  Cable: 
"MacBoyle."  San  Francisco.     Usual  Codes. 

MacDonald,  Bernard,  Mining  and  Metallurgical 
Engineer.  Supt.  Veta  Grande  Unit  of  the 
American  Smelters  Securities  Co..  Parral, 
Chih..    Mexico.      Code:    Bedford-McNeill. 


McCarthy  &  Co.,  Richard.  Assayers.  Chemists 
and  Metallurgists.  o6  East  Granite  St.. 
Butte.  Mont. 

McCarthy.  Edward  P..  Consulting  Mining  Engi- 
neer. Specialty :  Iron  and  manganese  mining. 
University  of  Wyoming.  Laramie.  Wyo. 

McConmell,  Robert  E.,  Consulting  Mining  En- 
gmeer.  1208  HolUngsworth  Bldg..  Los  An- 
geles.  Cal. 


Marsh,  .Austin  G„  Mining  Engineer  and  Metal 
lurgist.  with  the  Pueblo  Mining  &  Metallurgi. 
cal  Co..  123  N.  Santa  Fe  Ave..  Pueblo.  Colo 

Marshall.  Stuart  B..  Consulting  Engineer.  Man 
ganese.  coal,  iron,  minerals,  furnaces,  etc 
Roanoke.    Va.;    Washington.   D.   C. 


Mayer,  Lucius  ^\.,  Mining  Engineer.  Rogers, 
Mayer  &  Ball.  42  Broadway.  New  York.  Cable 
Address:   Alhasiers. 


Megraw.  Herbert  A.,  MetaTTurgical  Engineer. 
Kennedy-Van  Saun  Mfg.  &  Eng.  Corp..  120 
Broadway.  New  York. 


McNeill  Code. 

Merrill  Company.  The.  Chas.  W.  Merrill.  Pres. 
MVrrill  Zinc  Dust  Precipitation  Process.  Crowe 
Vacuum  Precipitation  Process.   S:ui   Francisco 


Miller,    Hugo    W,.     Mining     EngincrT        Custom 
Assay    OfTK-c.    Specialty:    Reliab'c    Reporls    on 


Mines.     Reasonable  Chai 


Mills,  Edwin  «,.  Mining  Engineer.  T.">  Y'ama- 
shitacho.  Yokohama.  Japan.  Cable:  "Ed- 
mills."     Usual  Codes. 

Minard,  Frederick  H..  Mining  Engineer.  21  East 
40th  St.  Tel.  Murray  Hill  7514.  Cable: 
"Frcdnard."  New  York.  Code:  Bedford- 
McNeill. 

Mines  Efnciency  Co,,  Geological.  Mining  and 
Metallurgical  Engineering.  70!)  Alworth 
Bldg..   Dulutb,  Minn. 

IMitke,  Cliarles  A„  Consulting  Mining  Engineer. 
Mining  Methods.  Mine  Ventilation,  Bisbee. 
Ariz. 

Mohave  Assay  and  Engineering  Office,  R.  C    Ja 

cobson.  I.  C.  Strieker,  Mining  Chemists  and 
Engineers.  Ore  Testing  Laboratory.  Mining 
Reports.  Mill  Design.  Mine  Management. 
Kingman.   Ariz. 


Moms,  F,  L,.  Mining  Engineer.  1057  Monad- 
nock  Bldg..  San  Francisco.  Calif.  Cable: 
"Fredmor."     Code:   Bedford-McNeill. 

Mudd,  Seeley  W„  Mining  Engineer.  1308  W.  I. 
HolUngsworth  Bldg..  Los  Angeles.  Calif.  Code: 
Bedford-McNeill. 

Mulliken,  H.  S..  Consulting  Metallurgist.  Address 
Bureau  of  Mines.  Washington.  D.  C.  No  pro- 
fessional engagements  undertaken  at  the 
present   time. 


Murphy,  Chas,  J..  B.  A.  Sc.  Engineering  Service 
The  World  is  My  Territory."  St.  Catherines. 
Ont.,   Canada. 

Mnrlas.  E.  R.  Suarez,  Mining  Engineer  and 
Geologist.  Examinations  and  reports.  Bank 
of  Nova  Scotia  Bldg..  Havana.  Cuba. 

Myers,  Desaix  B„  Mining  Engineer.  433  Mer- 
chants    National     Bank     Bldg.,     Los     Angeles. 


Nahl,  Arthur  C.  Consulting  Engineer.  Care  of 
BochoU  Ruffo  &  Co..  La  Paz,  Baja  CaUfomia. 
Mexico. 

Neel,  Carr  B..  Mining  Ehigineer.  Mineria  189. 
Lima.  Peru.  S.  A.  Cable:  Carmeel.  Lima. 
Bedford-McNeill  Code. 


New  York  Testing  Laboratories.  Mining.  Metal- 
lurgical and  Chemical  Engineers.  Analyses. 
Tests  and  Inspections.  Metals.  Ores.  Oils  As- 
phalts, etc.  80  Washington  St..  New  York  City. 


Officer  *  Co.,  R,  H.,  Assayers  and  Chemicts. 
Oils.  Hydrocarbons,  and  Oil  Shale  Analyses. 
Ida  Temple  St..  Salt  Lake  City.  Utah. 


Packard.  George  A„  Mining  Engineer  and  Metal- 
lurgist. 50  Congress  St..  Boston.  Mass.  Cable 
Address:    "Geopack."   Boston. 

Palmer.  T.  H,.  B.  E..  Fel.  Chem.  Soc.  etc..  Con- 
sulting Engineer.  Valuing.  Organizing.  Tech- 
nical Advice.  Mining.  Metallurgy.  Flotation 
and  Selective  Flotation  Processes.  Colhns 
House.  Melbourne.  Cable:  "Remlap,"  Mel- 
bourne. 

Palmer,  'William  F.,  Mining  Engineer.  Exami- 
nations and  reports.  Eastern  OfHce.  15  Broad 
St..  N.  Y.  Western  OfBce.  1350  Highland 
Ave..   Hollywood.    Cal. 

Parrish,  K,  C.  Mining  Engineer.  Apartado  No.  6. 
Baranquilla.  Colombia.  So.  America.  Cable 
Address    "Parrish." 

Pntton.  Horace  B.,  Ph.n..  Oil  and  Mining  Geul- 
ogist;  34  years  Professor  of  Geology  of  Colo- 
rado   Schools    of    Mines.      911    Poster    Bldg.. 


Payne,  Henry  Mnce,  Consulting  Mining  Engineer 
Machinery  Club.  50  Church  St..  New  York  City 
Cable  Address:  "Maccp.iyne."  N.  Y. 


Perry,  O.  B..  Mining  Engineer.      130   Broadway. 


Pickering,    ,1.    C,    Consulting    Mining    Engineer. 
Avenida     Juarez   ^3.     Mexico    City,     Mexico. 


I'liTs.  W.  L..  Aseayer  and  Chemist.  Bngineern* 
work  and  control.  428  18lh  St..  Denver, 
Colo. 

Pilkln,  Inc.,  Lucius,  Chemists,  Weighers.  Samp- 
lers and  Assayers  of  Ores  and  Metals  of  all 
descriptions.  47  Fulton  St.,  New  York,  N,  Y. 
Cable  Address:   "Niktip." 

Plate.  H.  Robinson,  Mining  Engineer.  Examina- 
tions. Development  and  Management.  Hobart 
lildg.,  San  Francisco.  Calif.  Code:  Bedford- 
McNeill. 


Prohert,  Frank   H.,  Mining  Engineer.  University 
of  California.     Berkeley.  Calif 

Puringfon.  C.  W..  Mining  Engineer.     5  Sodomsky 
Pereulok,  Vladivostok;   e  Copthall  Ave..  Lou- 


Kudford.  Walter  i..  Mining  Engineer.  Examina- 
tion of  Dredging  and  Placer  Gravels.  703  N. 
Cascade  Avenue.  Colorado  Springs.  Colorado. 

Rakowsky,  Victor,  Mining  Engineer  in  the  devel- 
opment Miami  Zinc  Fields.  Oklahoma.  Ad- 
dress: Joplin,  Mo.     Code:  Bedford-McNeill. 


Reed,  Avery  H,.  Mining  Engineer.     Zinc  and  lead 

ores.      Fluorspar.      Marion.    Ky. 
Reid,    J.    A..    Mining    Engineer.      O'Brein    Mine, 

Cobalt.    Ont. 


Richards  &  Locke,  Robert  H  Richards.  Charles 
E.  Locke.  Mining  Engineers.  Careful  Con- 
centration Tests  for  Design  of  Flow  Sheets  for 
Dimcult  Ores.  69  Massachusetts  Ave..  Cam- 
bridge 39.  Mass. 

RIckard,  Stephen,  Assayer  and  Chemist.  Umpire 
and  Control  Assays.  1740  Glenarm  Place, 
Denver.  Colo. 

Ricketts.  L.  D.,  Consulting  Engineer.  43  Broad- 
way. New  York. 

Ridge  Roasting  Furnace  &  Engr.  Co..  The,  Min- 
ing and  Metallurgical  Engineers.  Base  Metals 
and  Complex  Ores.  3  Great  Winchester  St., 
London.    E.  C.     Cables:   "RIDGENZIE." 


Roberts,  Milnor,  Mining  Enginee'.  The  Pacific 
Northwest  British  Columbia  and  Alaska.  Uni- 
versity   Station.    Seattle.    Wash. 

Rogers.  Allen  Hastings,  Consulting  E.  M.  301 
Devonshire  St.,  Boston.  Mass  43  Broadway. 
New  York.  Cable  Address:   .^Ihaste'S.  N,  Y. 


to  purchase.    Copper  Cliff    Ont. 
Rogers,  Jtayer  &  Ball,   Allen    H,   Rogers.   Lucius 

W.   Ma.ver.   Sydney  H.  Ball.   Mining  Engrs,  43 

Broadway.   N.  Y.   301    Devonshire  St.,    Boston. 

Mass.  Cable:    "Alhasters." 
Rohn,    Oscar,    Mining    Engineer    and    Geologist. 

Butte.  Mont.,  care  East  Butte  Copper  Min.  Co. 

Roller,  Arthur  H„  Mining  and  Metallurgical 
Engineer.  Mine  examinations,  ore  treatments 
and  management.  438  Equitable  Bldg.. 
Denver.   Colo. 

Root  &  Simpson,  successors  to  Leonard  &  Root, 
established  1903.  Assayers  and  Metallurgical 
Chemists.     1744  Broadway.  Denver.  Colo. 

Roxvard,  Lewis  G,,  Mechanical.  Electrical  and 
Metallurgical  Engineer.  55  Wall  St..  New 
York. 

Royce,  Stephen,  Consulting  Mining  Engineer  and 
Geologist.  Exploration.  Operating.  Valuation. 
Examination.  Science  Hall.  Madison.  Wis. 
Mining  Office  &  Residence.  Crystal  F.iUs.  Mich. 

Royer,  Frank  W,,  Mining  Engineer.  331  Cons. 
Realty  Bldg..  Los  Angeles.  Calif.  Code  Word: 
Royo.  Codes:  Smelters.  .  General.  Bedford- 
McNeill. 

Rutherford,  Forest,  Consulting  Metallurgist.  Ore 

Smelting  Contracts  investigated.   Smelting  and 

Milling  of  Copper  and  Lead  ores.  Designs  and 
Construction.      120  Broadway.   N.  Y. 

Rutledge,  J.  }..  Phd .  Mining  Engineer  and 
Geologist.  Not  Open  for  Engagement  at  Pres- 
ent.     Care    of    Bureau    of    Mines,    McAlester, 


Schmidt,  Henry  0.,  Examination  and  Manage- 
ment. Apartment  13.  The  Rosemont,  El  Paao. 
Texas. 


Cable   Address:    "Kerinepec 
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Bchwerin.    Martin,    Minmg    Engineer.       General 
Manager    Spar    Mountain    Mining    Company. 
Cave-in-Kock.  Hardin  County.   Illinois. 
Searie,  Barry,  Chemist  and  Min.  Bng.     Consulta- 
tion   Examination  and  Management.  Montrose. 
Penn.     Codes:  Bedford-McNeill.     A.  B.  C. 
Sears,    .Stanley    C.    Mining    Engineer.      Consulta- 
tion.    Examination     and     Management.       705 
Walker    Bank    Bldg..    Salt    Lake    City.    Utah. 
Usual   Codes. 
Semple,  C.  Carleton,  Mining  Engineer  and  Metal- 
lurgist.    Care  ol  Eocca  &  Miller.  Lima,  Peru. 
So.   Am. 
Sen-ard.  John,  Mining  Engineer.        1416  Madison 

St..  N.  W..   Washington.  D.  C. 
Shaler,   Millard    K.,   Mining   Geologist   and    Engi- 
neer.  6   Rue   des   Colonies,   Brussels.    Belgium. 
Sharpless.     Fred'k    F,.     Mining    Engineer.       113 
Broadway.       New      York.         Cable      Address; 
■Fresharp."  N.  Y.     Bedford-McNeill  Code. 
Shaw     S.   F.,    Mining    Engineer.   Cia.    Mlnera   La 
Constancia.    Sierra    Majada.   Coahuila.    Mesico. 
»iipp,  E.  Maltby,  Consulting  Mining.  Metallurgi- 
cal   Engineer    and    Timberland    Factor.       115 
Broadway.    New   York  City. 
Short,  Frank  R.,  Mining  Engineer.  1057  Monad- 
nock    Bldg..    San    Francisco.      Cable    Address: 
■Muskeg." 
8U1  &  Sill  Mining  and   Metallurgical   Engineers. 
EJxaminations.    Management.      Geological    Sur- 
veys.     1011   Figueroa  St..  Los  Angeles,  Calif. 
Simonds,   F.   M.,   Mining   Engineer.      35   Madison 

Ave..  New  York. 
Slak.    John,    Consulting    Mining    Engineer.       Ex- 
aminations   reports,    management,    exploration, 
advice     to     investors     in     mining     properties. 
Mayer.   Arizona. 
Smith,   Gordon    C,    Examinations.    Patents.    Geo- 
logical   Mapping.      Idaho    Bldg..    Boise.    Idaho. 
Smith    &    Ziesemer,    Franklin    W.    Smith.    Ralph 
A.    Ziesemer.       Consulting    Mining    Engineers. 
Bisbee.    Ariz       Bedford-McNeill   Code. 
Southern    Minerals    Company,    Knoxville.    Tenn. 
Geo.    Blow.    Mining    Engineer.      A.    M.    Blow. 
Metallurgical    Engineer. 
Southwestern    Engineering    Company,    Consulting 
Engineers.      Specialty:    Flotation    and    Concen- 
tration   of    all    ores.      Entire    charge   taken   of 
treatment    problems.       Ores    tested,    mills    de- 
signed,   erected    and    operated.      Factory    and 
Laboratory.    Culver    City.    Cal.      Offices.    1221 
Hollmgsworth    Bldg..    Los    Angeles.    Cal.    Code 
address:    •'Southeng"   all   codes. 
Spearman,   Chas.,    B.    Sc.   M.   A..    Min.    Geologist 
and  Engineer.     Testing  all  Ores;  Flow  Sheets 
Specialty:     Graphite     Concentration.         Power 
Bldg..    Montreal.    Que. 
Spence,  Harold,  C    E..  Consulting  Engineer    Coal 
nd  Oil  Shale  Distillation  Specialty.      Duncan. 


Strain.  James  H.,  Consulting  Engineer.  Exam- 
ination of  Mines  for  investors  only.  With 
Star  Mica  Mining  Co..  53  Broadway.  N.  T., 
and  Canaan.   N.   H. 

Strauss,  Lester  W.,  Engineer  of  Mines.  Casilla 
514  Valparaiso.  Chile.  Cable  Address:  "Les- 
tra  "  Valparaiso.  Code:  Bedford-McNeill 
(1906.) 

SuBsman.  Otto,  Ph.D.,  Mining  Engineer.  61 
Broadway.  New  York. 


Taggart  &  Yerxa.  Arthur  F.  Taggart.  R.  B. 
Yerxa.  Consultants  on  the  operation  and  de- 
sign of  ore  treatment  plants.  Laboratory  and 
office.  165  Division  St..  New  Haven.  Conn. 
Tanner.  W.  L.,  Mining  Engineer  and  Chemist. 
High  E.xpl03ives  for  Military  Use.  Panasoff- 
kee.  Fla. 
Tays,    Eugene    A.     H.,    Mining    Engineer.       San 

Bias.    Smaloa.  Mexico. 
Thayer,  B.  B.,  Mining  Engineer.     43  Broadway. 

New  York. 
Thomas,  D.  R.,  Mining  Engineer.  523  La  Mutua 

Mexico  City. 
Thomas,    Kirby,   Consulting   Engineer.    Examina- 
tions.       Mining     Properties.        Investigations, 
Natural   Resources.      Consultation.      Oil    Shale 
Developments.      New   York. 
Thomas.  Marion  L..  Mining  Engineer.     3  Rector 
St..  New  York.  Code;  Bedford-McNeill.     Cable 
Address:    "Maltom." 
Thompson.   S.  C,  Consulting  Engineer.      43   Ex- 
change   Place,    New    York.      Code:    Bedford- 
McNeill. 
Timmons,  Colin.  Mining  Engineer.  Modena,  Utah. 
Torbert.  James   B..  Mining  Engineer.     201   Phil- 
lips Court.   Owensboro.   Ky. 
Tomlinson  Engineering  &  Assay  OflHce.     Extreme 
care    in    sampling    and    examination    of    mine 
property.     Venezia.  Ariz. 
Tucker,  A.  W..  Mining  Engineer.     Examinations 
and    Reports.       Southern    Mines    and    Mineral 
Properties.      Box  3T4.  Salisbury.   N.  C. 
Twining  Laboratories.  The,   Assayers   and  Chem- 
ical      Engineers.       Griffith      McKenzie      Bldg.. 
Fresno.  Cal. 
Tyrrell.   J.   B..  ConsulUng  Mining   Engineer.   534 


Union  Assay  Ottice. 


Watson.  Ralph   A..  Mechanical  EJngineer.     Chief 
Engineer.  Tennessee  Copper  Company.  Copper- 
hill.  Tenn. 
Watson.  R.  B..  Con.  Min.  Eng.     165  Broadway. 
New    York.    Gen.   Mgr.    Nipissing    Mining   Co.. 
Ltd.    Cobalt. 
Weed.  Walter  Harvey,  Mining  Geologist  and  En- 
gineer.   Examinations.    Editor.   The  Mines   and 
Copper   Handbook.    29   Biroadway.   New   York. 
Cable:   "Minexam." 
Weekes.    Frederic    R..    Mining    Engineer.         233 
Broadway.     New      York.      Telephone     Barclay 
7583. 
Wellman-Lewis  Company.  Contracting  and  Mining 
Engineers.     Specializing    in    mine    examination 
and    the   supervision    of   development   and   op- 
eration   of   mines.      900    Hibernian    Bldg..   Los 
Angeles.  Calif. 
Westervelt.    William    Young,    Consulting    Mining 
Engineer.       522    Fifth    Ave.       Cable    address:. 
■Casewest,"   N.  Y..   Broomhall's  Code. 
Wheeler,  H.  A..  Mining  Engineer.  Reports  on  Oil 
and    Mining    Properties.      408   Locust    St..    St. 
Louis.  Mo.     Cable:   "Wah."  St.  Louis. 
White,    Rush    J.,    Mining    Engineer.        Shoshono 

Bldg..   Wallace.  Idaho. 
Whitman,   Alfred   R.,  Mining  Geologist.     'Under- 
ground   Programmes.    Orebody    Problems.      43 
Exchange     Place,      New     York.       Haileybury 
Ontario   (Cobalt  District.) 
Wilding.  James.  Metallurgist.        220  BatteiT  So.. 

San   Francisco.    Calif. 
Wilfley,   Clifford   R.,   Mining   Engineer.   Examina- 
tions and  Management.      Ouray,  Colo. 
Wilkens  &  Devereux,  W.  B.  Devereux,  Jr.,  J.  H. 
Devereux.    Consulting   Mining   Engineera.     120 
Broadway.    New    York:     7    Victoria    Avenue, 
London.     Cable:  Kenreux. 
Wilson.    W.    A.,    Mining    Engineer.    406    Dooly 

Block.   Salt  Lake  City.   Utah. 
Wilherell,    Charles    S.,    Metallurgical    Engineer. 
Dcve.opnient.   lit  silmi   and  Investigation  ol  Met- 
allurgical  Plants   ami    Processes.   Thermo-Elec- 
tro    and    Hydro    Metallurgy,      150   Nassau    St.. 
N.  Y.  'Phone  Beekman  4957.  Cable:  "Metwlth." 
Wolf.  Harry  J.,   Mining   Engini>«r.  43   Broadway. 
New    York.      Cable:    '  Minewolf."    New    York. 
Code:   Bedford-McNeill. 
Wood  Assaying  Co..  The  Heiiry  E.,  Assayers  and 
Chemists.      1750   Arapahoe  St.,    Denver,   Colo. 
P.  O.  Box  No.   1318, 
Wright.   Charles   Will.    Mining   Engineer.   38   Via 
del    Parlamento.    Rome    Italy.    Cable:    Wri«ht 


Ita 


Ro 


Anz 


Reports 


Spencer.    L.    B..    Mining    Eng 

Nevada  Mmes.     Mina.  Nev. 
Hpllsbnry.  Persifor  G..  Mining  and  Metallurgical 

Engineer.      214    O'Neill    Bldg..    Phoenix,    Anz. 
Mtebbins,  Elwyn  Vi.,  Mining  Engineer.  818  Mills 

Bldg  .    San   Francisco.   Calif.      Bedford-McNeill 

Code 
Mwlr.  Heath.  Mining  Engineer.     CO  Cia  .M'lnera 

il,-  IVnoli-.,    s    A  .  Monlerrey.  N.  Leon.  Mcxno. 

D    F. 
Stevens.    Frank   G..   Mining    Engineer.      38   Oak- 
mount  Road.  Toronto.  Cannda. 
Htevena,  T.  N..  Engineer  U.  S.  Mineral  Surveyor. 

Surface    and   Underground   Surveys.    108   Scott 


Tnu 

y    .Monl<-«. 
Stewart,    Robert    H,.    Mining    and    Metallurgical 

Engineer.    Vancouver  Block.  Vancouver,  B.  C. 
Htrwnrt   A    Wright.    Geologists.   Oil   and   Mineral 

Iiivi-xtlgutlorin        42123     Bank-Elcctrlc     Bldg.. 

I.nwlslown.  Montana. 

Hlraebe,  Waller,  Mining  Engineer,  Bolsa.  Co- 
mi-nin  (JXKlaiiii  .11. '•  Siiiiuixo  Chll'>.  Cali.e 
A<Mr.-..:      Nanitol."    M.iiillJKo 


115 
xj.  uui.  - .-.,       *...jp     York     fiitv.       Cable    Add 
Javande.   K.  Y. 

Van  Emon,  ,\.  O..  Chemist.  Assayer.  Metallur- 
gist.     11  lit    Main    St..    Boise.    Idaho. 

Van  Wagenen,  H.  R„  Mining  Engineer.  General 
Manager.  Canada  Copper  Corporation.  Prince- 
ton.  B    C. 

Van  Winkle,  C.  T,,  Mining  Engineer.  Problems 
in  Development.  Mining  and  Milling  Dooly 
Block.    Salt   Lake  City.   Utah, 


W 


Wright.  Ira  L.,  Mining  Engineer.  Examinations, 
Consultation  and  Management  of  Mines.  Silver 
City.   N.   M, 

Wright,  Louis  A.,  Mining  Engineer.  370  Lange- 
gasse  Oberniais,  Merano.  Italy.  Codes:  Bed- 
ford-McNeill  &  Bentley's  complete  phrase. 

Y 

Yeatnian  and  Berry,  Consulting  Mining  En- 
gineers. Examination.  Development  and  Man- 
agement of  rrniii  rliis.  Room  1604.  105  Broad- 
way, New  York.  Cable:  "Ikona."  Code: 
Bedford-McNeill 

Yuung,  E.  J..  Consulting  Geologist  and  Engineer. 
Offices  and  Laboratory.  Story  Bldg..  Los 
Angeles,  Calif.  Examinations  and  Reports  on 
all  Mineral  Deposits  Formations  and  Proces- 
ses of  Extraction.  30  years'  experience  in  the 
Western  States.  Pacific  Coast  States.  Mexico 
and  Central  America. 

Yung,  .M.  n.,  I'cchnical  Advisor  to  Bureau  of 
Mines.  Rcinililn-  of  China,  Canton,  No  exam- 
inalions  uixlcrtukt'ii. 


Wulkr 


in    R..    Mining    Engineer.    Chilecito. 

Argentine.      Bedford-McNeill   code. 
Ward.   Williuin   F..   Mining   Engineer.   2584   West 

.■|'.;rl   Ave..   Denver.   Colo,,   c/o  Carib  Syndicate, 

Ltd..  Cartagena.  Colombia.   So.  America. 
Waring  Hi  Williams  I.uboratorles,  The.  Industrial 

anil  Analytical  Chemists      Joplin.  Mo. 
WiUTlner.    R.    C,    Consulting    Mining    Engineer 

Room    1804.    43    Exchange    Place.    New    York 


ZiillUKkl,    f;<l\MHil    R.,    Mining    Knginwr.  «';i 

Newhou«>  BMk'  .  Salt  Lake  City.  Kxamina- 
tloii,     Oeolouiial   Mapping  Development. 

Xelglrr.  VIrlor,  (ii  illogical  Engineer.  Examina- 
tliiiiM     of     oil      lands     and     mineral     deposits. 


Il 


SHRIVER 

FI  LTER  PRESSES 


r.    SHRIVtK    &   CO. 

82a   Hamilton   Si.,   Harrison.  N,   J. 


Solving    Filtration   Problems 
is  our  specialty 

ll'iil,    in    im   injormalinn. 

OLIVF.R   CONTINUOUS 

I  ILTER   CO. 

Sn    v.. ill     Ai'iillmi    IIIiIk 

Hill  rixiiliKi.    KOO   lloiilKir  a  Ixail  llhli, 

Loiiiliiii      U   I  :<    Soiilhiiiiiiiliiii    lUiw 

f.i KiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiMimimiliiiiMiiinimiiiiiiii i i i i """iii 

,„ iiiiiiiiiiiiiiii iniiiiMiiiiiimiiiiiiimi I iiiiiiiiiii iiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiimmn 
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ASSAYERS  &  REFINERS 

specialists  in 

Palladium  PLATINUM  Iridium 

Rhodium  Ruthenium  Osmium 

Gold  and  Silver 

PLATINUM   SCRAP  PrRCHASEO 

BAKER&CO..INC. 

Refiners  and  Workers  of  Piatmum  Gold  and  Silver 


o 

VIOinrcbSLNrwYorl. 


54  Austin  St 
NEWARK  N  J 


''  ^ 


SSW^kA.lilv,  Ihir 


Manganese  Ore 

Dioxide-Metallic 

Spot  stocks  Prompt  shipments 

Chrome  Ore  —  Magnesite  —  Iron  Ore 

Gailey,  Davis  &  Company 

Bourse   Bldg.,    Philadelphia,    Pa. 


The 
American  Metal  Co.,  Ltd. 


61  Broadway 
New  York 

Boatman's  Bank  Bldg. 

ST.  LOUIS 


Oliver  Bldg. 
Pittsburgh,  Pa. 

A.  C.  Foster  Bldg. 
DENVER 


Buyers  oj 

Gold,  Silver,  Lead,  Zinc, 
and  Copper  Ores,  Copper 
Matte,  Copper  Bullion 
and  Lead  Bullion,  Molyb- 
denum Concentrates  and 
Tungsten  Concentrates 

Producers  oj 

Gold,  Silver,  Copper, 
Lead  and  Zinc 


Pennsylvania  Smelting  Company 


Producers  of 


"PITTSBURGH"  PIG  LEAD 

Office    Pittsburgh,  Pa     Works*  Carnegie,  Pa 


PHELPS  DODGE  CORPORATION 

99  JOHN  STREET,  NEW  YORK 


"C*Q" 
ELECTROLYTIC 


COPPER 


"P.D.Co." 
CASTING 


Barrett  Standardized 
Flotation  Reagents 


You  can  increase  the  profits  from  your  ore  by  using 

Barrett  Standardized 
Flotation  .Reagents 

They  are  uniform  and  always  dependable. 
A'rite  US  for  free  booklet  containing  valuable 
information  on  Flotation  Oils  and  Reagents. 

'  Company 

17  Battery  Place,  New  York  City  Salt  Lake  City.  Utah 


HininMiiiiiiiiiiriiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiimiiiiiiiiiiiiii: 


UNITED  IRON- WORKS,  INC.,  Kan.as  City,  Mo. 
The  largest  plate  shop  west  of  the  Miasisaippi 
River,  also  manufacturers  of  hoists,  crushing, 
and  smelting  machinery,  the  Pomona  Pump  and 
other  equipment  and  8Uppli< 


FILTER    BASS 


FILTER  COVERS 


SPECIAL   CLOTH 

FL0TATlONJ2ii2^sBOTT0>|  ^ 


iniiiiiiiiniiiniimiiiiiiL 


FLOTATION 

PURE  PINE  OIL  PINE  TAR  OIL 

HARDWOOD  AND  COAL  TAR  CREOSOTE 

General  Naval  Stores  Co.,  90  West  St.,  New  York 

Send  for  New  BookUl 


iiiKiiiiiimiiiiiiiiinitur" 


iiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiinu 


tiiiiiiriiiimiiiiiiiiiiiiiiiiKmiiiiiiiiiiiiiiiiiiiiilliiiiiliiiMiiiiir; 


PINE  FLOTATION  OILS  f 

Staiulard   "350"   Crude   and   other   PEN'T.AKCO   pine  | 

tlotatioii  oils.     Used   by  leading  .Xmericaii   operators.  | 

Manufactured  and  distributed  by  i 

Pensacoia  Tar  &  Turpentine  Co.  | 

Gull  Point,  Florida  | 

iiimuniiiimiiuf 
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AMERICAN  ZINC,  LEAD  &  SMELTING  CO. 

Purchasers  of 

Zinc  and  Lead  Ores 

Address,  1012  Pierce  Building,  St.  Louis,  Mo. 


Exploration  Department  for  the  purchase  of 
Metal  Mines  &  Metai  Mining  Companies.  55  Congress  Street.  Boston.  Mass. 


ILLINOIS  ZINC  CO. 

PERU,  ILLINOIS 

^faDofacturers   of 

SELECTED  BRASS,  SLAB  ZINC 
and  SULPHURIC  ACID 

Rollers  of  SHEETS,  PLATES  and  STRIPS 

ZINC  in  special  sizes,  squares  and  circles,  cut  to 
order.  Etchers',  Engravers',  Lithograph- 
ers' and  Battery  Plates.  Paper  and  Card 
Makers'  Sheets. 

EASTERN  SALES  OFFICE 

280  Broadway,  New  York 


Tel.  Worth  1496 


iiriitiiiiiMiiiiiiiiiniiiiiiiriiiiiiiiiiiiiii. 


Cyanide  of  Sodium  96-98^  | 

Cyanogen  Content  51-52%  | 

"Cyanegg" 

Sodium  Cyanide  96-98%  in  egg  form,  each    | 
egg  weighing  one  ounce.  | 

The  Roessler  &  Hasslacher  | 
Chemical  Co.  | 

709-717  Sixth  Ave,  New  York,  N.  Y.       | 

^g^fmi■  Warlul  P.rth  Amboy,  N.  J. 

llNllfHmMllllltlMMIKnilllMIt IHIIM I IIKItlltllllM'.ntllllMHIIIIIIIIIIIIIIIIIIIIIIIIIII llllttllllllllKIIIMIMUIinillllf: 

IIIMinilirilllllllllllllllullllMIIIMHIlllMMIIinilirMIIIIMIIIIIIIMIIIIIIIMIIIIIIIMMIIIIIIIIIIIIIU 


Matthiessen  &  Hegeler  Zinc  Co. 

La  Salle,   III. 

Manufacturrrt  of 

Sheet  Zinc,  Rolled  Zinc  Plates, 

Ribbon  Zinc  in  Coils, 

and  Sulphuric  Acid, 

Smelters  of  Zinc, 
Choice  Brass  Special 

Sheat  Zinc  for  um  in  the  Cyanidn  Proce...  psrforalad 
•o  •■  to  tnnft  th<-  rrquirrmrnli  of  the  Mfxican 
Cutlom.   L»w«. 


Irvington  Smelting 

&  Refining  Works 

Formerly  Glorieux  Smelting  &  Refining  Work* 

Buyers,   Smeltere  and  Refiners  of 

Gold,  Silver,  Lead,  Copper  and  Platinum 
Ores,  Sweeps  and  Bullion 

Manufacturers  of  Copper  Sulphate 

Irvington,  New  Jersey 

Lehiffh  Valley  B.  R.  connectiOD 

New   York   Office: 

CHARLES  ENGL£HARD,  Hudson  Term.  BIdg.,  30  Church  St. 


ORES  &  METALS 

Antimony-Manganese 

Chrome -Tungsten 

Tin 

Charles  Hardy  &  Ruperti,   Inc. 

115  Broad  St.,  New  York  City 


UlltlllllllMlllllltlllimillllllltlllllllMIIMIIIIIIIt 


lllllltllllllllllllllllMlirtllllltllMlllltllMIIIIMniMIIIIIII 


MONEL  METAL 


The  name  Moticl  Idunllflo.  Ihe  n»tnr«l  nU-krl  alloy — fl7%  niokel. 
'.:h%  eopiMT  B«i(16*  othiirmolala — imxliiovl  by  The  International 
Nli'krl  Conuiaiiy.  Moiicl  prtxlurta  Ini-luiln  Mono!  block*.  Monal 
rixlH.   MolK'l  ('ii.tliiKK.   Miinol  .hwt.   MoikiI   wirr.  Monol  •trip  atock. 

elf 

THE  INTERNATIONAL  NICKEL  COMPANY 

67   Wall   St.,   N.w   York   City 
Thn  liilm-imlliMWI  Mikrl  <'<iiii|iiui)'  ol  (  nimilii.  I.lil..  Tiirotitai    Ont 


The  Hegeler  Zinc  Company 

Danville,  Illinois 


Ea.l«^   Ofllc.  I 
Broadway,  New  York   City 


Barclay    B2#l 


J      I 


.Smrllor.  of 

SLAB  ZINC 


Manufacturer,  of 

SULPHURIC  ACID 


HIMMHIMIIMIIIIKUMIIIIIimillllMHIIIItllllHIIIIIII 
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International  Smelting 
Company 

New  York  Ofl&ce,  25  Broadway 
Purchasers  of 

Gold,  Silver,  Copper  and  Lead  Ores 

Smelting  Works  Ore  Purchasing  Department 

International.   Utah  Mianni,   Arizona  618    Kearns   Building.   Salt   Lake   City,   Utah 

Refineries 

R.-VRITAN  Copper  Works,  Perth  Amboy,  N.  J. 
International  Lead  Refining  Co.,  East  Chicago,  Ind. 


United  Metals  Selling  Company 

25  Broadway,  New  York 


Electrolytic  Copper  N  E  G  &  B  M 
Best  Selected  Copper  A  B  S 

Pig  Lead—  "^'^^r^rr^'"  International  I.  L.  R.  Co. 

Electrolytic  Zinc  Anaconda  Electric 

Bishrat  Onide  and  Purity 


Selenium,  Arsenic,  Nickel  Salts,  Tellerium 
Copper  Sulphate 
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Balbach  Smelting  and  Refining  Company 


Buyers  of 


Ores 

Concentrates 

Bullion 

Residues 


Containing 


NEWARK 
r^W  JERSEY 


Gold,  Silver,  Lead  and  Copper.     Electrolytic  Copper  Refinery 


NEW  YORK  OFFICE 
280  BROADWAY 


I     I   I  ril  II  II  III   II  1 


BARTLESVILLE        ZINC        COMPANY 

Bartlesville  and  Blackwell,  Oklahoma 


ZINC  OXIDE 


ZINC 


ZINC  DUST 


Prime  Western  and  Brass  1 

I  1 

=  Sole  Agents:  i 

THE  AMERICAN  METAL  COMPANY,  LIMITED  | 

I  61  Broadway,  New  York  I 

iiiimiiiiuiriinirinrriiinimriiiiniiiiiiriiiiirnirirjirijiiiiiriimi iijujiiiimiiiiijiiijuiiiiij iiiiiimiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiu iiimiiiiiuiiiiiiimiiiuiiiuuiiiiiuiiiiiiiiuii luiiiimiiiiuiuiiiuii ii i iiiniiu iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiu'l 

iiiiiilliminniiMiiiiiiiMiiiiiiiiiiinittiiiiiitillltillrlllltllllllllilllllirillllllltllllllllL 


iriG 


American  Zinc  &  Chemical 


Works 
Langeloth,    Pa. 

Producers  of 


/~y  OtHct: 

L-ompany     onver  mdg. 

Pittsburgh 

Zinc 

Prime    Western    and    Brass 

Zinc  Oxide      Zinc  Sulphate      Zinc  Dust 

Salt  Cake      Nitre  Cake 

Sulphuric  Acid 

Coal 

Buyers  of  Zinc  Ores 
SOLE   AGENTS 

Tlic  American  Metal  C^o.,  Ltd. 

61    ltr<ia.|«ny,    New    Votk 


L 


enith 
inc 


iriiniMMiiKMMiimmMDiintmiHiiiiHii 


THE  GRASSELLI  CHEMICAL  CO. 
CLEVELAND,  OHIO 

Guardian    Building 

NEW  YORK,  N.  Y. 

347   Madison   Avenue 

Buyem   ol 

ZINC  ORES 
ZINC  CONCENTRATES 

Producrr,    ol 

ZINC 

(Speller) 

ZINC  ANOOES 

BATTERY    ZINC 

ZINC  DUST 

SHERARDI/ING  ZINC 

CADMIUM 

C.  P.   AtlDS 

C.   P.   AMMONIA 

HEAVY  CHI  MKALS 

for  all  piirptmei 

DYES  AND  COLORS 
THE  GRASSELLI  POWDER  CO. 

M.inulii.luir,'     „l    r.xi'h.iifr) 
CuarJIan  BulUlni.  CUvlanJ,  Ohio 

MIIMIIirillllMIIIIIIIIMIIrMdMIIIIMUIIII 
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\  American  Smelting  &  Refining  Co.  | 

I       Getieral  Office:  120  Broadway,  New  York- .       I 


Producers  of 


Gold 
Silver 
Lead 
Copper 
Zinc 

Zinc  Dust 
Test  Lead 
Zinc  Oxide 

(Columbine  Brand) 


Cadmium 

Bismuth 

Thallium 

Selenium 

Blue  Vitriol 

Arsenic 

C.  P.  Litharge 

Tin 

Cadmium  Sulphide 


-Sales    Office . 


I     EQUITABLE   BUILDING.    120   Broadway.  New  York     | 

'" '" " """"" """ '" ™ "»> I miiiiniiiii, i I , ,„i» MiiiMiiij 1 iimi iiuniniim nmi i mmjiiiii » , „,| 

» ' iiiimiiuimiJi J iiiir iiiiiiiiiim JiiiiJiiiiimiriijimrmiiMiiiiiiiiiiimiiiiiriiiiiiurnjiir.. iiiiijiimiiMifiimminiiiiiiriir rriiiiimii: 


United  States  Smelting 

Refining  &  Mining  Company 

55  Congress  Street,  Boston,  U.  S.  A. 

Buyers  of 

Gold,  Silver,  Lead  and  Copper  Ores;  Lead  and  Zinc  Concentrating  Ores;  Matte 
and  Furnace  Products 

Refiners  of  Lead  Bullion 

Producers  and  Sellers  of 

Gold,  Silver,  Lead,  Copper,  Zinc,  Zinc  Dust,  Arsenic,  Insecticides,  Fungicides 
and  Cadmium. 

Operating  Offices 

912  Newhouse  Building.  Salt  Lake  City,  Utah;  Kennett,  Cal.;  Goldroad,  Ari- 
zona; Eureka,  Colorado  (Sunnyside  Mining  &  Milling  Co.);  Baxter  Springs, 
Kansas;  120  Broadway,  New  York;  Pachuca,   Mexico    (Real   del  Monte  Co.). 

Selling  Offices:  120  Broadway,  New  York 

United  States  Smelting  R.  and  M.  Exploration  Company 

For  examination  and  purchase  of  Metal  Mines,  55  Congress  St.,  Boston,  Mass.    District  Offices,  120  Broadway,  N.  Y. 

1504  Hobart  Building,  San   Francisco,  Cat,  Newhouse  Building,  Salt  lake  City,  Utah. 


DJiiiitiiiiiMiiriiMirtiiiiriiiiiiitiiiitiiiDiiiiriiiiitiiitiniiiiiiitiii 
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For  Alphabetical   Index 


Acid,  Salpbnric 

Amer.  Zinc  &  Cbem.  Co. 

Ajner.  Zinc.  l«ad   4   Smeltg. 

Co. 
Hegeler  Zinc  Co. 
niinois  Zinc  Co. 
MatthiesBcn    &    Hegeler    Zinc 


AlUs-Chalmere  Mtg.  Co. 

Dorr  Co..    The 

Morse  Bros.  Machy.  &  Supply 

Co. 
Amaleamators 
AllleChalmere    Mfg.   Co 
Mine  &  Smeller  Supply  Cn 
Morse  Bro3.  Machy.  &  Supply 

Co. 
Analytical    Apparatus 
Braun    Corp.  „ 

Braun-Knechl-Helmann-Co. 
Denver  Fire  Clay  Co. 


Balances 

Denver    Fire   Clay   Co. 

Mine    t,   Smeller   Supply    Co. 


net, 
Atlas  Car  &  Mle    Co 

Belting,  Conveyor 

Di..m..i..l    Kul.Ur   C".      Th.- 
.Mine   4    Smelter   Supply    Co. 
Robins  Conveying  Belt  Co 
StephensAdamBon    Mfg.    Co. 
Belting.    Klevator 
I)i;,rMw:,.!     K  .1.1- r    <;..      Th- 
Schleren  Co..  Chas.  A 


Belting.    I.««lhrr 
Sfhleren  Co..  Chas    A 
Hrltlnc.  I.mbeT  (Waterproof) 
S.hleren  Co     Chas    A 
Helling,    I.Ink   I.Mther 
S.hleren  Co..  Chas.  A 


B«-ltllic,    Transmlflslon 

lJi.,m..ii.l    KiiMxr   C'l 
Schleren  Co..  Chas.  A 


Iiuckeye    Blower    0*. 
ronnersvllle    Blower   i 

i;.rier.-il    F,l..tn.-    f.'o 
llendHe    *    BfjlthoO    I 


Rollers 

'  ■.^mlrolh 

Hendrln  4 


'V' 
t>»nv«r   rir»  Clay  Co 

llrlrk.   nrr 
darMsnn.Walksr   Refrae.  Co, 

Mrldl 


•In    Ilri'lS"   4    Iron  Co 
nrl4rea.    Ore    Ilan4lllii 
American     Bridge    Co 
|r.„..,     Il>,l«tlnr     Mrhy     Co 
Bridges.   IVa*p«»iilnn 
lloehllng's  Hons  <«      Jnhn    A 
Boekete.     rivsdglng     sn4     Bs- 
Msvsllng 
Marlon    Steam    Hhovel    Co 


Buckets,  Elevator 

Banlett  &  Snow  Co.,  C.  O. 
Caldwell  &  Sons.   H.   w 
Hendrick    Mfg.    Co. 
Jefirey   Mfg.  Co. 
Stephens-Adamson    Mfg.    Co. 
Buckets,  Ore 

Brown    Hoisting    Mchy.    Co 
Miue  &  Smelter  Supply  Co 


Cables.   Insulated  Telephunr 

Stromberg-Carlson    Telep. 
Mfg.    Co. 

Cableways 

Flory  Mfg.  Co. 
Interstate  Equipment  Corp. 
Lidgerwood   Mfg.   Co. 
RoebUng'a  Sons  Co..  John  A. 

Cages,  Hoisting 

Allis-Chalmers   Mfg.   Co 

Car    Dumper    &    Equip.    Co 
Hendrle    4   Bolthott    M.    &    S. 

Co. 
Mine   4   Smelter    Supply    Co. 


Car  Dumpers.  Rotary 

Car  Dumper  &  Equip.  Co. 
Car  Hauls 

Car  Dumper  &  Equip.  Co. 


.Mining    Car    Wheel    Co 


Watt    Mining   Car    Wheel    Co 
Cars,   Mine 
Ingeraoll    Rand  Co. 
Eoppcl     Ind.    Car    4    Equip. 


Kasl.jn  Car  &  Const.  Co. 

Car*,  Ore 

AlllsChalmers   Mfg.   Co 
Atlas  Car  4  Mfe.  Co 
Koppcl     Ind.    Car     4    Equip. 


ojgpcl 


Walt   Mining   Car    Wheel    Co. 


Crmeiil.    Iron 
Smooth    On    Mfg.    Co. 
Cenirnt,   IMpe  Joint 
Smooth    On    Mfg.    Co. 


■■liir 


Jrl 


Mfr 


Chains.    Tranamlaslon 
Jeffrr-r    Mfg     ( 
flt'Tthpns  Adam 
Chsmlrals 

Denver  Fire  Olar  Co 
Omieral  Chemical  Co. 
(Irs.jolll  fnioml.al  Co 
Mlnholi 

Koesalr 


Chemlrul   Appnratas 

llrailn    Con< 

llraiin  Rne«ht  HelmannOi 

Oliver    Conl      Killer    l„ 

CIrrnll    llrsKkers.    Klsrlrlt 

'.■I'Tul    Kl~4rl"  <;« 

IV.    f, ,,,!,,.,,«.   K     4    M     I  ., 

I  Insslflevs 

AlllsObalmer*    lift     Co 
lliitchart     W     A 
l>-i>ler    Machine  Co 


Doit  Co..  The 

James  Ore  Concent.  Co. 

Mine  &   Smelter   Supply   Co. 


Cool     &     Ore    Handling     Ma- 
chinery 

Brown    Hoisting    Mchy.    Co. 
Jeffrey    Mfg.    Co. 
Lidgerwood  Mfg.  Co. 
Stephens-Adamson    Mfg.    Co. 

Coal  Ontters 

Goodman  Mfg.  Co. 
IngersoU  Rand  Co, 
Sullivan  Machy.  Co. 


Compressors,  Air 
Allis-Chalmers   Mfg.  Co. 
Bury    Compressor   Co. 
Chicago  Pneumatic  Tool  Co. 
Fulton    Iron    Works 
Hendrle   4   Bolthoff   M.    4   S. 

Co. 
IngersoU-Rand    Co. 
Moise  Bros.  Mchy.  &  Sup.  Co. 
Oliver   Cent.    Filter   Co. 
Sullivan    Machinery    Co. 
Worthington  Pump  4  Machy. 

Corp. 
Compreesora,   Air   Portsble 
IngersoU    Rand  Co. 
Sullivan   Hachy.  Co. 
Concentrators,    Magnetic 
Dings    Magnetic   Sep.   Co. 

Concentrators,   Table 
AllisCbalmera   Mfg.   Co. 
Butchart.    W     A. 
Deister    Concentrator    Co. 
Delster    M  .chine    Co 
Hendrie    4    Bolthoff    M.    4    8. 

Co. 
James   Ore  Conct.  Co. 
Mine    4    Smelter    Supply    Co. 
Morse  Bros.  Machy.  4  Supply 
United  Iron  Works.  Inc. 


Co. 

TngersoIl'Rand    Co. 
Wi-slin-lioll.-c   K,    &    .M,    Co. 
Worthington  Pump  4  Machy. 

Corp. 

Cimn.-<(on..    S..lilerle»H 

l-'iankil  C ■■<  l,,r  Co. 

Contractors,     Diamond     Drill- 


Converters,     Rlectrlo     Rotary 

(Jeneral   Electric  Co. 

W.-lintliuu-c-    K     &    .M     Cf) 

Converters.   Ilorlxontul  and 

Vertlral 
AIlls.Cba:m<T>     Mfg      Co 
Worthington  Pump  4   Mnchy. 
Corp 

Conveyors   and    Rlevators 

AMIS  Chalmers    Mfir     Co 

llurllflt    4    Snow    Co..    C.    O. 

Oalrlwell     4    Sons.     H      W 

J.ffn-v     Mil.-     Co 

Robins     Conveying     Belt     Co. 

stnuhens  Adamson     Mfg.    Co. 

Conveyors.  Ilelt 
;  llnrtlclt    4    Snow    Co..    0.    O. 
I  .I.nr.y    Mfg    Co 
I  Mor»e  liro..    Mnchy.  4  Supply 
i'o 

IViblns  Crinverlns  Il"'lt  Co. 
I  ntenhms  Adsmaon  Mfg  Co. 
I  Conveyors.   I'ortahl* 

I    flr.-v     MIg.    Co 

Conlers 

l'.arll<'ll    4    Snow    Co..    O.    O. 

Hteams  llognr    Mfg     Co 

I  Anierl.-an  Metal  Co 

I  American   dmli     4    llefg    Co. 

I  llalbach    Kmlg      A     Kefg     Co. 

Har<ly  4   Huperll,    Inc..  Obas. 

NIchola   CfiplMT   '?o, 

n     n     nmlg  .    Ilcfr     «    Mnr. 
Co 


Copper  Sulphate 
Nichols    Copper    Co. 
Couplings,    Hose,    High    Pres- 

Knox  Mfg.  Co. 
C'ranes,   Locomotive 

Brown    Hoisting  Mchy.  Co. 

Osgood  Co. 

Cranes,    Traveling 

Brown    Hoisting   Mchy.  Co. 

Niles-Bement-Pond  Co. 

Creosote 

Barrett   Co..    The 

Creosotlng      Cylinders     for 
Treatment    of    Timber 

Vulcan    Iron    Works 


Crushers 

Allls-Chahners  Mfg.    Co. 

American    Pulverizer  co. 

Bacon     Earlt-   O, 

Bartlett   &   Snow   Co..   C.   O. 

Braun   Corporation.    The 

Braun-Enecht-Heimann-Co. 

Buchanan   Co..    Inc..   C.   G. 

Jeffrey  Mfg.  Co..  The 

Morse  Bros.  Machy.  &  Supply 
Co. 

Mine    4    Smelter    Supply    Co. 

Smith    Engrg     Works   Co 

Stroh    Sleel  Hardening    Pro- 
cess  Co. 

United  Iron  Works.  Inc. 

Worthington  Pump  4  Machy. 
Corp. 

Crusher  Parts 

Puller  Lehigh  Co. 
Jeffrey    Mfg.   Co..   The 
Midvale  Steel  4  Ordnance  Co. 

Stroh    Steel-Hardening    Pro- 
cess Co. 


Cyanide 

.\niiTiran    Cyanamid    Co. 
RoesBler  &  Hasslacher  Chem. 


Dealers,    Machinery 

Boyle.   .Ir.   John 
Curlis.s-Willis    Co. 
Donaluic   Co.,   J.   F. 
Heiiiokcn.    W.   P. 
Marshall.  Wm.  A. 
Merchants    Steel    4    Supply 

Co. 
Morse  Bros    Macby.  4  Supp. 

Co 
Scott    G.   S. 

Western    Machinery    Co. 
Zelnlckar    Supp.   Co..    Walter 


Drills,  Core 

Dobbins  Core  Drill  Co. 

Ingersoll-Rand    Co. 

Longyear  Co.,  E.  J. 

McKiernan-Terry    Drill   Co 

Sullivan    Machy.    Co. 

Drills,  Diamond 

Longyear  Co..  E.  J. 

Sullivan   Machy.   Co. 

Drills,    Electric 

Chicago   Pneumatic   Tool    C< 

General  Electric  Co. 

Ingersoll-Rand     Co. 

Jeffrey  Mfg.  Co.,  The 

Drills,   Hammer 

Chicago   Pneumatic   Tool   Co 

Cochise    Machine    Co. 

Denver    Rock    Drill    Mfg.    Co 

Ingersoll-Rand    Co. 

McKieman-Terry     Drill     Co 

Sullivan    Machy.    Co. 

Whltcomb    &  Co.,    Geo.    D 

Drills,  Piston 

Cochise   Machine  Co. 

Ingersoll-Rand    Co. 

SulUvan    Machy.    Co 

Drills,  Prospecting 

IngersoU. Rand    Co 

Longyear  Co.,   E.  J, 

New    York     Engineering    Co 

SulUvan    Machinery    Co 

Drums,    Magnetic 

Dings  Magnetic  Sep.  Co 

Dryers 

Rngglee-Coles   Engrg.   Co 

Dryers,  Ore 

American     Procese    Cn 

Bartlett  &  Snow  Co  .  C.  O. 

Christie   Co..    L.    R. 

Fuller  Lehigh    Co, 

Morse  Bros.  Machy.  4  Supply 


Dryers,   Sand   and   Coal 
American   Process  Co. 
Christie  Co.,   L.   R. 
Ruggles-Coles     Engrg.     Co 
Vulcan   Iron   Works 


Elevators    nnckrt 

Bartlett  &  Snow  Co..  C.  O. 
Jeffrey   Mfg.   Co..   The 
Stephens-Adamson    Mfg     C*> 

Employees 

Boyle.   Jr..   John 
Marshall.  Wm.  A. 
ScoU.    G.    S. 


riiiii 


w, 


•k- 


Dredges 

Bethlehem    Shipbuilding    t'o 

Florv    Mfg.    Co..    S. 

Marlon    Steam    Shovel    Co 

New    York    Engineering    Co 

Osgood  Co. 

Union    Construction    Co 

Yuba    Mfg.    Co, 

Dredges,    Dipper    and     Hj 

drnnlle 
nucvnia   Co 


Dredging  Mnrlilnrrr 
Udgerwood  Mfg.  Co 
Drilling.  Core 

Aninling    I'rosliecllng  Co..  Ill 
Ingersoll  Kami    Co 
I.oiigyenr  Co      i:    J 
McKlenian     'IVrrr     Drill    C 
Pennsylvenia    Drflllnii    c 
Hmlth   4  Trsvera  Co..   Md 
niilllran    Maehr     Co 

nrllla    Chnm 


Engines,    (las    and    (Inaollne 

Allls-Chnlmers     Mfg      Co, 
Chicago   Pneumatic   Tool    Co 
Kairbankf*      Morse    4    Co 
Mine    4    Smelter    Siinn'v    Co 
Morse  Bros.  Mnchy,  4  Supply 
Co. 


Hendrle   4    lloltholT     MAI 

Co 
IngervollRand  Co 
Mclhtosli  4  Seymour  Corp. 
Morsn  Bros,  Machy.  4  Siuiply 


IngersoU  Rand    Co 


(;o 


Mnchy    4  Supply 


Mu.liv    4  Supply 


vale 


nlile 


I  Lldgerwnoil    Mfg 
Riesvalors,    Dmrll 
'lilryrus    Co 
Marion    nteam    Sht 
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PERFORATED  METAL 


FOR  SCREENING  ORES— ROCK— GRAVEL— SAND— COAL  AND  ALL  MINERALS 

The  Harrington  &  King  Perforating  Company 

620  No.  Union  Avenue,  Chicago,   111.,   U.  S.  A.  New    York   Office:    114   Liberty   Street 


iniililllllllllliiiiilniiiiiiiliilllllilllKiiHiiiiiiililillliDllllili 


HOLLOW 

Rock  Drill   Steel 

SOLID 

Rock  Drill  Steel 

Hexagon,      Octagon,      Quarter- 
Octagon^  Round  and  Cruciform. 

A.  MILNE  &  COMPANY 

(Established    18«7) 
745  Washington  St.,  New  York  8  Oliver  St.,  Boston,  Mass. 

Chicago  Branch:   17-19-31   North  May  St. 
S«lo    a"d    D'^***^*    n*.nr,>spntativA«    fnr    fh,-    TTnitpfl    States    ar.d   Canada. 


= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

^lllt 

limn 

ill 

Perforated  Metal  Screens 

Any  Metal 

Any  Style  Perforation 

Pittsburgh  Perforating  Co. 

3221    Spruce   Way,   PitUburgh.   Pa. 


Copper  Company 


Refiners  of 

COPPER 

Consignments  of  Ore,  Mattes 
and  Blister  Copper  Sx)licited 

Manufacturers  of 

COPPER  SULPHATE 

(BLUE  VITRIOL) 

LAUREL  HILL,  Borough  of 

Queens,  New  York 

and  23  Broa(J  Street,  New  York 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiDiiiiiiiiiiiiiiiiiiiiiitiiiitiiiiiiiiiNiiiiimiiiiiiiim 


HENDRICK     SCREENS 

tor  every  purpose 


HENDRICK  MFG.  CO..   CARBONDALE,   PENNA. 


fiMiiiiiiimiiMiiiniimiiiiiiMnimHiiiiiiiiiiiiniiiiMiUMiiimHMiimiiminiiiimiimiiimiiiMiHiMiniiiiiiiiiiiimiiiiiiiimiiiiiiiiii^ 
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Excavating    Machinery 

Marion    Sleam    Shovel    Co. 
Fans,  TentUatlne 

Buckeye    Blower   Co. 
vieneral  Electric  Co. 
Jeffrey  Htg.  Co..   The 
Dnittd   Iron  WorkB,  Inc. 
Feeders,  Ore 

Bartlett  &  Snow  Co..  C.  O. 
James   Ore  Concent,   l-o. 
Jeffrey  Mfg.   Co.,   The 
Mine    &   Smeller   Supply  Co. 
Stephens- Adamson    MIe.    Vo. 

Filter  aoth 

Filter  Fabrics  Co. 
Flltw  Paper 
Denver  Fire  Clay  Co 

Filter  PreBses 

Oliver  Cont.  Filter   Co. 

United  Filters  Corp. 

^t*"  ™     ,   ,. 

Chlca«ro   Pneumatic   Tool   to. 
Oliver  Cont.  Filter  Co. 
Filters.    Cloth    JletaUlc 
Oliver  Cont.   Filter  Co. 
Filters,   Concentrate 
Oliver   Cont.    Filter   Co. 
Filters.   Cjanlde 
Oliver   Cont.   Filter  Co. 
FUters,    Water 

Scaife.    Wm.   B..    &    Sons   Co. 
eiood    Llehtlnc    Projectors 
iJeneral  Electric  Co. 
Flotation  Apparatns 
D«ttivcr   Fire  Clay   Co. 
Flotation  Cell  Bottoms.  Cloth 
Filter    Fabrics    Co. 
Flotation   Machines 
Batchart.   W.    A. 
SUmpson     Equipment     Co. 
Flotation  Oil* 
Barrett  Co.,   The 
General  Naval  Stores  Co 
Pensacola  Tar   i  Turpentine 
Co. 

Forces 

Denver  Fire  Clay  Co. 
Ingersoll-Rand    Co. 
Monarch  Enir    4  Mfs.  Co. 
StUUvac  Machy.  Co. 
ForeioES.     Heavy 
Midvale  Steel  A  Ordnance  Co. 
ForplnBfl,    Mancanese  Steel 
Mansanese    Steel    Forre    Co. 


Kr 


A" 


r,f    Amer 


Pnmaees,  AMsr 

Braun  Corporation.  The 

Braun.Knecht-HelmanD.Co. 

Denver   Fire   Clay   Co. 

Mine  &  Smelter  Supply  Co. 

Pamacea.    Bnlllon    .MeltbiK 

Denver   Fire   Clay  Co. 

Mine    i    Smelter    Supply    Co. 

Monarch    En«Tir     &   Mfe.   Co. 

Fomaeea.    Cmrlble    Tlltinc 

and   Reflnlnc 
Mine    ft    Smeller    Supply    Co. 
Monarch    Enm     4   .Mfit.   Co 

Famaeea,    Cmclble.    Tlltinc 

Mrlal 
.Mine    &    Smelter    Supply    Co, 
.Monarch    Encrc.    *    Mf».   Co. 

Famaeea.    Electric 
Denver  Fire  Clay  Co. 
General    Elwtric    Co. 
Inn......     furi-n    unil     Vlnln« 

Dw.ver    Flrn   Clay   Co 


naee«.    Msehanlral    BoBSt- 


WHAT  AND  WHERE  TO  BUY 


Gears 

Caldwell   &   Son  Co.,    H.    W 

Fawcus    Machine    Co. 

General  Electric  Co. 

.leflrey  Utg.  Co..   The 

Niles-Bement-Pond    Co. 

Nutl.ai  Co..   R.  D. 

Philadelphia   Gear  Works 

Stephens-Adamson    MtS-    Co 

Stroh  Steel-Hardening  Pro- 
cess Co. 

Gears,    Bevel 

Caldwell    &    Sons   Co..    H.    W. 

Fawcus  Machine  Co. 

Philadelphia    Gear    Works 

Gears,  Cat  &  Cast  Tooth 

Jones  Fdy.  &  Mach.  Co. 

Gears,  Cut  and  Worm 

Stroh  Steel-Hardenint;  Pro- 
cess Co. 

United  Iron  Works.  Inc. 

Gears,  Herriocbone 

Falk   Co. 

Niles-Bement-Pond  Co. 

Philadelphia    Gear   Wks. 


Gears.    Worm 
Philadelphia   Gear   Wks. 
Generators,   Electric 
General  Electric  Co. 
WestinshouhC   E.   &   M.   C 
Giants.    Water 
Hendy  Iron  Works 


Flory    Mfg.    Co..    S. 
Hendrie  &  Bolthoff  M.  &  S. 

Co. 
Mine   &   Smelter  Supply   Co. 
United  Iron   Works,   Inc. 


Co 


Rul.be 


Co..    The 


Hose,   Air 

Denver   Rock   Drill   Mlg     Co. 
Ingersoll-Rand    Co. 
Hose,    Couplings,    High    Pres- 
sure 
Knox    Mfg.    Co. 
Hooses,  Steel  Shaft 
American    Bridge    Co. 
Hydraulic    Mining    Machinery 
Hendy  Iron  Works 
Hydraulic  Trip  Controls 
Car  Dumper  &   Equip.   Co. 
Idlers,    Conveyor 
Conveying   Weigher   Co. 


Iiistraments,    Surveying 
Berber  &  Sons  Co.,  C.  L. 
Bufl  &  Buff  Mfg.  Co, 
Insulating    .Materials,    Elec- 
tric 
Electric  Service  Supplies  Co 
General    Electric   Co. 
Ohio    Brass  Co. 
Westinfliou^^e  E.  &  M.  Co. 
Insulating    Materials,   Heat 


of    AT) 


Adan 


Ml' by    liSupplr 


rnMS,    Klertric 
Oenrral   Bieclrle  To 

W.  .l...tli...i.'    K    *    .M     «■• 


Cook's    Soni 
Grease    Cops 
Cook's  Sons.  Adam 
Lunkenheimer    i^o 
Grinders,    Man^anuld    Pebble 
Jeffrey    Mfir    Co      The 
Braun  Knechl-Helmann-Co 
Grinders,   Chemical  Ore 
Braun  Corp. 

Co. 
Lidgerwood  Mfg.  Co. 
United  Iron  Works,  Inc. 
Vulcan    Iron    Works 


Hammers,   Forslnc 

Sullivan  Machy.  Co. 

H.«d    Kranies.    Mine 

American    Dndge    Co 
I  lliingers.    .Mine 

f;i<:ctpic  Service  Supplies  Co 

llendllghta.    Incandescent 
.Mine 
I  Electric  Service  Supplies  Co. 
I  Gincral  Electric  Co, 

Goodman  Mfg.  Co. 

Ohio    Brass  Co. 
I  llenteri,    Fred    Water 

Alberger   Pump   &   Condenser 
Co 

llnlals 

Unlle<l   Iron   Works.   Inc. 

Hoists,    K.lretric 

AlllsChalm.rs    Mfg     Co 

Mrown    Ilolstlnf   Mchy.   Co. 
'  C.huntn   Pni-umallc  Tool   Co 

Kn»ll«h    Tool    Ic    Supply    Co 
I  Klory    Mf«     Co  .    B 

Hendrie   *    Bolthoff    M     4   B 
I  Ifnlals,  Gas  ft   Gaaollne 

p-..lrbnnk«    Mor»e  4  f>> 

Lldrerwood  Mfc    Co 

llolsU,    llend   dale 

Hmlih  Co..   S.  Momsn 

lloUU,   Gas   and    Gn«»llnr 

norr   Mff    Co      8 

HnlsU,   .MIn*  ('ompreased  Air 

Ud«'rwo...l    Mfg.   <:.. 


Locomotives,    Indnstrlii 

General    Electric    Co, 
Goodman    Mfg.   Co. 
jeliiev   Mfg.   Co..   The 
Porter  Co.     H.    K. 
Whitcomb  Co..   Geo.   D 
Lucuuull\ea,    .Mln" 
General    Electric    Co. 
GoodmanMfg.   Co. 


JaekeU,  Water 

Allia-Chalmers    Mfg.    Co.  j 

Jigs  „  ! 

AlUs-Chalmers    Mfg.    Co. 
James    Ore    Concent.    Co. 
Mine    4    Smelter    Supply    Co. 
Worthington   Pump   &   Mchy. 

Corp. 
Joints,  Expansion 
Alberger   Pump    &    Condenser 

Co. 
Kilns,  Rotary 
AlUs-Chahners   Mfg.   Co 
Vulcan    Iron    Works 
Kilns,  Rotary   Ore  Nodollzers 
RUKgles  Coles     Engrg.     Co. 
Vulcan    Iron    Works 

Laboratory    Machinery 

Braun   Corporation,    The 
Braun-Knecht-Heimann-Co. 
Denver  Fire  Clay  Co. 
Mine  &  Smelter  Supply  Co. 
Oliver  Cont.   Filter  Co. 

Lacing,    Leather 

SchUren    Co..    Chas     A. 
Lamps,   Electric 

General    Electric    Co. 
\V.-llllt■llnu^e    E.    &    M     C). 

Lead 

American  Metal  Co. 
American   Zinc.   Lead  4  Ref. 

Co. 
American  Zinc   Lead  ft  Smlc. 

Co. 
Hardy  4  Kupertl.  Inc.  Chas. 
U.   S.   Smltg     4   Refg     4   Mln 

Ing  Co 
Ufbtnlng    Arresters 
General     Electric    Co. 
\V.-linl.-lu..i-.-   E.   (c    M     Co 

Line  Material,   Overhead 

Ohio    Brass  Co 

\v.    n.iili..M-.    i:     ,V    M     c.i 

I.lnlnga,    Ball    and   Tube    Mill 
Allls  Chalmers    Mfg     Co 

I'l r  l..k-ii.li   r., 

Los    Angeles   Fdy.   Co. 
■.ondlng     Bnnms,     Adjiialnlile 
Jeffrey    Mfg     Co.   The 
l.onders,    Wngn 


llnlals,     Pnrtable 
Klory    Mff 
llen.lrte   k 


linllhofl  M     4   R 


^i;*' 


*    Smeller  Supply  Co, 
M    i.t.     Nhin 

'    4  Hnnw  Oo,,  C.  O, 
Mf«.    Co.     •. 
ilnlala,    HtMin 
AlllaChalmcrr*   Mff.   Cn 
Bngllsh    Tool    *    Supply    Co 


Jeffrey   lufg.  Co. 


The 
K. 
Elec.    &    MtB. 


Jeffrey    Mfg. 

Porter    Co.    H 

Westlnghonse 

Co. 

Whitcomb    Co..    Geo.    D. 
Locomotives,    Steam 
Porter  Co..  H.  K. 
Vulcan    Iron    Works 
Locomotives,  Storage  Buttery 
Koppel  Ind.  Car  &  Equip.  Co. 
Lubricating    Oils 
Standard  Oil  Co. 
Lubricators 
Lunkenheimer    Co. 
Machine  Tools 
Niles-Bement-Pond    Co. 
Maehiner>,    Coal   and   Ore 

Handling 
Jeffrey  Mfg.  Co. 
.Magnesia    Heat    Insulation 
Mat-nu-si.-i    .\ss"n   of   .\mer. 
.Magnetic    Pulleys 
Dings    Magnetic    Sep.    Co. 
.Magnets.    Electro 
Dings    Magnetic    Sep.    Co. 
.Magnets,    High    Intensity 
Dings    Magnetic    Sep.    Co. 
Magnets,     Standard     and 

Special 
Dings    Magnetic    Sep.    Co 
.'Mechanical    Draft   Apparatus 
Buckeye    Blower  Co. 
iMechonicat    Lubricators 
Lunkenheimer    Co. 
.Metals.     Noncorrosive 
International    Nickel    Co 
Aletals,    Perforated 
Allis-Chalmers  Mfg.   Co. 
Harrington   4   King   Pert  Co 
Hendrick    Mfg.    Co. 
Pittsburgh    Perforating    Co 
Meters,    Electric    Current 
General    Electric    Co. 
\V..l.]ii^h..UM-   K.   &   M.   Cii 
Mills.    Ball,    Tnhr,    Pebble 

and    Rod 
Allis-Chalmers    Mfg.    Co 

endrie    4    Bolthoff    M.    4    S 

Co. 


.Mills,    Stump 
Allis-Chalmers    Mfg.    Ci 
Hendrie   4   Bolthoff   M 


Smith    Engrg.    Works 
Lionel    Metal 


Bnrtlesvllle   Zinc  Co. 
orasselll    Chemical    Co. 
Hardy  &  Ruperti.  Inc..  Chas 
Hegeler    Zinc    Co. 
Illinois    Zinc    Co..    The 
International    Smelting    Co. 
Irvington    Smltg.    &    Rfg. 

Wks. 
Matthlessen  &  Hegeler  Zinc 

Co. 
Pennsylvania    Smelting    Co. 
Phelps.   Dodge  Corp. 
United    Metals    Selling   Co. 
United     Stales    Smltg..     Rfg. 

4    Mining   Co. 
Ore.    Manganese 
Galley.    Davis   4  Cn. 
Overhead    Line   Material 
Electric   Service   Supplies  Co 
General  Electric  Co. 
Ohio   Brass  Co. 
racking 

Diamond  Rllhlier  Co..  The 
Jenkins     Bros. 
Packing,    Hydraulic 
Schieren    Co..    Chas.    A 
Paint.    .Acid    Resisting 
Detroit   Grapite  Co. 
Paint,  Metal  Protective 
Detroit   Grapite  Co. 
Paint,    Mill-White 
Detroit   Grapite  Co. 
Paint   ,Piesei-lative 


De 


nnllvea,    Rleelrle 


K|. 


Co 


Goodmiin    Mlg    Co. 
Jeffrey    Mt(    Co  ,   The 
\V...|iiirh..i...     i;     A    M     <■,. 
l,oeonintlves,  Rlectrle  NlnruRe 

Bnllery 
A  Una  Car   4    Mfg     Cn 
(lenernl     Klr.lrle    On 
l).....lninn     Mfe     Co 
Jertrey    Ml«     <•>.    Thn 
Manrha  Slor    BbII    I,<ico    Co 

W.     I. .Ill .■    C,    «    M      Cii 

Whlteomb   Cn  ,    0»o,    11. 

Iioenmotlviai,  tlaaollne 

lluiineld  IVnnehl    Wcpl    Co, 

Vulean    Iron    Works 
Whilmimh   Co  .    Oeo     I) 


Pebbles,    Grinding 
Wood    &   Co..    R.   D. 
Perforated    MetaJs 

(See    Metals,    Perforated) 
Pipe  Coverings 
Magiiesia    Ass'n   of   Amer. 
Pipe    fittings 
Crane    Co 


atlo 


1    Nickel    Co. 
Mfg.    Co 


IMotora 

AlIlM  Chal 
Palrbiinks.    Morse    4    t 
General    Electric    Cn. 
\V..-tiiith..ii-i'   E     A    M 
Motor    Generator    Hela 
Fnlrbnnkir    Morao    4    ( 


(le 
\Vi  ..1 


\V.  -l.i.Kh. 


K.     4   M 


Miitni    Trurlta 

Cblengo    Pneumatic  Tool   Co 

Nelllng,    wire 

t.iiillow  Snylnr    Wire    Co 

Nlrkrl 

liilernnllonal    NIcknl    Co 

Nhhola    Copper    Co. 

Nndullrera,    Ore 


Villi. 


Wii 


Ilnyera   nnd    Hellera   i.f 
rlinn    Metal   Cn, 
ri.an    Hnnillg.    *    It's 


American    '/.Inc.    Lead    * 

Hnielling    Co 
llnlbaih   HmelU.   *   RIs 


i^ipe.    Spiral,    Riveted 
Abendroth   4  Root  Mfg.  Co 
Pipe.    Steel 

Hendy  Iron   Works 

Pipe,   Wood 

National    Tank    4    Pipe    Co 

Pacific    Tank    4    Pipe   Co, 

Redwood    Mfrs.    Co, 

Platinum 

Baker    &    Co,,    Ine, 

Pneumatic    Tools 

Ingersoll-Rand    Co, 

Pneumatic    Tie    Tampers 

Ingeraoll-Rand     Co, 

Powdel^    Blasting 

Grasselli    Chemical    Co 

Power    Plant    Equipment 

Crane   Co 

General    Electric    Co, 

Power     Transmission     Hb* 

ehinery 
Caldwell    4   Sons  Co..    H.    W 
General    Electric   Co. 
Jones  Fdy.  4  Mach.  Co. 
Stephens  Adnmson    Mfg.    Co 
Prenervatlve,     Wood 
(See  Creosote) 


Pulleys.    Magnetic 
nuchnnan  Co.,  Inc.  C.  Q. 
Dings    Magnetic   Sep.   Co. 
Pulverized    Coal,   Ryatems   of 
Bonnot    Co.,    The 
rnlverlsers.    Coal 
I'ullir  Lehigh  Co. 
.leffrey    Mfg,    Co,.    The 
Pnlverlxrra.    Ore 
Amerlcnn    Pulverizer  Co 
llartlott  4  Snow  Co,.  C.  O. 
Ilrnun    Corporntlon.    The 
Braun-Knecht-Helmann-Oo. 
Jiffny    Mfg     Co.    The 
Mine    4    Smeller    Supply   Co, 
Pumping    Englnea 
AlllaChalmera   Mfg,  Co. 
(•reacotl   Co  .    The 
i'limpa.  Arid 

llvion    Ja.k»..n    Iron    Works 
Oliver   Com.    Filter   Co. 

Pnnipa.    Boiler    Feed 

[ngersnlt    Rand   Co. 
tVnrthlnglon    Pnmii  4   Mchy. 
Corp 


aer    Co 
llvroii    Jiiikaiiii    Iron    Works 
On  Lnvnl  Stenni  Turbine  Co. 
FMlrbiiiilo     Morae   *   Co. 
Ingeraoll    Itnnd    Cn. 
Hri.Bb     Pnnili    4    Mnehy.    Co. 
Mill..    *    S   ..  .'er    Hiinply   Cn. 
llllvir  Clint    Filler  Co 
Unllral    Iron    Works.    Inc 
Worlhlngloii    Piimii   *    Mchy 

Corii, 


June  25,  1921 


Engineering    and     Mining    Journal 


59 


No— 

85%  Magnesia 
Pipe  and  Boiler 
Covering  is 
not  fragile 


Nearly  everybody  jumps  to  the  conclusion  that  an  article  of  light  weight  has 
little  strength.     The  thoughts  are  naturally  associated. 

But  the  truth  is  that  85%  Magnesia  combines  light  weight  and  strength. 

The  illustration  above,  sketched  from  a  photograph,  shows  a  heavy  man  standing 
on  a  half  section  of  85%  Magnesia  Pipe  Covering.  Had  you  any  idea  that  85%  Mag- 
nesia possessed  such  strength  ?  —  Do  you  doubt  it .''     Then  try  it  yourself. 

Pipe  coverings  need  not  hang  in  shreds  on  the  pipe  to  be  considered  as  having  failed. 
The  most  frequent  failure  is  sagging.    If  the  covering  sags  only  ^  of  an  inch  it  has  failed. 

As  weight  induces  sagging,  it  is  extremely  important  that  a  pipe  covering  be  as 
light  as  possible.     The  rigidity  of  85%  Magnesia  holds  each  section  snugly  to  the  pipe. 

85%  Magnesia  combines  light  weight  with  great  strength;  one  feature  is  not  sacri- 
ficed for  the  other.  This  is  one  —  only  one  —  reason  why  85%  Magnesia  is  the  Universal 
Coal  Saver. 

Other  vital  facts  with  respect  to  insulation  are  given  in  our  revised  book  "Defend 
Your  Steam,"  furnished  free  to  every  responsible  person. 

Magnesia  Association  of  America 

752  Bulletin  Building,  Philadelphia,  Pa. 


PIPE    and    BO  I LER  COVERI NG    j 

MEANS    LESS  FU£L-MOREHaAT-ADDEi>   fO»B^  f , 


Elecutu 
Georfte  D.  Crabbs 
Alvln  M.  Ehret 
J.  R.  Swift 
R.  V.  Mactlson.  Jr. 


Commi\Ue:  W*m.  A.  Macan,  Chairmnn 
The  Philip  Carey  Co.  Cincinnati.  ( 

Ehret  Maitnesia  Mfg.  Co.         Valle.v  ForUe, 
The  Kranklln  Mfg.  Co.  Franklin.  Pa. 

Keashev  &  Maltlson  Co.  .\mbler.  Pa. 
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Pomps,   Deep    Well 

Byron   Jackson   Iron    Works 

In^raoli    Rand  Co. 

United   Iron    Works.    Inc. 

t'umps.    Electric 

\Iberger   Pump    &   Condenser 

Co 
Bo-on  Jackson   Iron  Works 
Uendrle   &   Boithofl    M.    &   S. 

Co. 
Ingersoll  Rand  Co. 
Krogh    Pump    &    ilaohy.    Co 
Oliver    Cont.    Filter    Co. 
Prescott    Co..    The 
PumpB,    H.vdrnnllc 
Prescott    Co.,    The 
eumps,    .Mill 
Frenier  &  So; 
Ingersoll    Rar  ^    . 
Kroeh    fump    &    Maehy.    Co 
Oliver   Cont.    Filter   Co. 
Prescott   Co.,    The 
Pumps,    Mine 
Alberger   Pump   &  Condenser 

Co. 
Ailis  Chalmers  MIg,  Co. 
I-'airbanks,    Morse    &    Co. 
Hendne   &   Boithofl   M.   &   8, 

Co 
Ingersoll   Rand  Co. 
Krogh    Pump.    &   Machy.   Co. 
Mine  &   Smelter  Supply  Co. 
Prescott   Co.,    The 
United   Iron    Works.   Inc, 
Worthmgton  Pump   &  Mchy. 

Corp 
Pumps,    Pneumatic    Air    Lift 
Sullivan    Machy.    Co 
Pumps.    Power    Plant 
Alberger   Pump   &   Condenser 

Cn 
F.iirbanks.    Morse    A   Co. 
Prescott    Co.    The 
Pumps,    Reciprocating 
Prescott    Co..    The 

Pumps.   Sand,   Slime   and 
Tailincs 

Byron   Jackson    Iron   Woiks 
Dorr  COj   The 
Frenier  &  Son.  J.  H. 
Erogh   Pump   &   Machy.   Co. 
Worthington  Pump  &  Mchy, 

Corp, 
Pomps,    Sinking 
BjTon   Jackscjn    Iron    Works 
Ingersoll   Rand  Co. 
Krogh    Pump,    4    Machy    Co 
Prescott   Co.     The 
Worthington    Pump   &   Mchy 

Corn. 


Pomps,   Vncoom 

Chicago   Pneumatic   Tool   Co 
ConnersTille  Blower  Co, 
Ingersoll. RanrI     Co 
Oliver  Cont    Filter  Co. 
Salllvan  Machy.  Co. 
Rail    Itonding    Tools 
KK'lnc  S>rvlce  Supplle*  Co, 
Ohio    Brass  Co, 
Rail    Bands 

Electric   S<Tvlce   Supplies  Co. 
General    Electric   Co. 
Ohio    Brass   Co 


WHAT  AND  WHERE  TO  BUY 


Ruasters,    Ore 

Vulcan    Iron    Works    Co. 

Kolls,    Crushing     (See 

"trushers"; 
Roll  Sbeels 

Midvale  Steel  &  Ordnance  Co, 
Roofing.   Sheet   Steel 
Amer,  Sheet  &  Tin  Plate  Co. 


Rope    Wire 

Broderick  &  Bascom  Rope  Co. 

Hazard  Mfgr,  Co, 

Leseiien  &  Sous  Rope  Co,.  A, 

Roebling's  Sons  Co.,   John  A. 

Rules,     .Ueusuriug 

Lufkin    Rule    Co. 

Samplers.    Ore 

Allis-Chalmers  Mfg.  Co. 

Hendrie  &  Boithofl  M,   &  S 

Co, 
Mine    &    Smelter    Supply    Co, 
Worthington   Pump   &  Mchy, 

Corp. 
Scraper  Loaders 
Goodman  Mfg.  Co. 
Screens 

Allis-Chalmers  Mfg.  Cn 
Bartlelt  &  Snow  Co..  C.  O. 
Butchart.     W,    A. 
James    Ore    Concent,    Co 
Jeffrey    Mfg     Co,,    The 
Mine  &  Smelter  Supply  Co. 
I  Stephens. Adamson    Mfg.    Co. 
Stimpson     Equipment    Co. 
Screens,    Incline,    Vibratory 
Jeffrey    Mfg.    Co,,    The 
Screens,    Perforated    .Metal 
Allis-Chalmers   Mtg.   Co. 
Chicago    Perforating    Co 
Harrington  &  King  Pert.  Co 
Hcndnck    Mfg.    Co 
Pittsburgh  Perforating  Co. 
United  Iron  Works.  Inc. 
Scjeens,    Revolving 
Allia-Chalmers    Mfg.    Co 
Bartlelt  &  Snow  Co..  C.  O. 
Huchanan  Co.,  C,   G 
Harrington  &  King   Perf    Co 
Hendrie   &  Boithofl    M,    &   S 


Co, 

Jeffrey    Mfg 
Ludlow-Sayl 


Co,,     The 


Wir 


Co, 


Ults.     I.lfiold 

nl     electrlo    Co 

iiiti.,11..-    K     *    .M     Co 


t»i; 


fk~ 


StephensAdamson    Mfg.    Co 
Worthington   Pump   *  Mchy. 

Curp 
Screens,    Rolled   Slot 
l.udlow  Saylor    Wire    Co. 
Kcrrrns.    Wire 
Ludlow  Saylor     Wire     Co. 

Second-Hand     Machinery 
(See     Searchlight     Section) 

Ciirtiss-WiUii    " 


lion 


J    F, 


s   Bros. 
Helneken.  W,   P. 
Meichanis  Steel  &  Supii,  Co. 
M'>r~p  l<ni>    .Mcta,  &  Sup,  Co 
Western    Mihy,    Co. 
ZeinUkor  In  St,  Louis 

Helvnlum 

Nichols   Copper   Co, 

Srimrators.     5lurnetlc 
lluchiinan   Co,     Inc,   C     O 
lungs    Magnetic   Sep.   Co, 
Stcnrns  Roger    Mfg,    Co 
Hepurators,      ^lugnetlc      Wei 
Dings    Mttgnellc   Sep    Co, 


Shaft  Sinking 
Longyear   Co..   E.   J. 
Sharpeners.     UrIU 

Denver   Rock    Drill    Mfg.    Co 

liigersoll-Rand    Co. 

Sullivan   Machy.  Co, 

Sheet    Iron    Works 

Hendrick    Mfg     Co, 

Sheet  Steel.  Black  or  Galvan- 
ized 

Amer.  Sheet  &  Tin  Plate  Co, 

Shovels,    Electric 

Marion    Steam    Shovel   Co. 

Shoveling    Jlachines 

Lake    Superior    Loader    Co, 

MyersWhaley   Co. 

Shovels.    Poiver 

Bucyrus    Co. 

Shovels,    Steam,    Oas    and 
K.lectrli 

Marion    Steam    Shovel    Co 

Osgood    Co- 

Skips 

Allis-Chalmers     Mfg.    Co 

Bartlett  &  Snow  Co..  C.  O. 

United  Iron  Works.  Inc. 

Skip    Hoists 

Jeffrey    Mfg,    Co..    The 

Smelters 

American    Smeltg,    &    Rfg 
Co 

Amer,    Zinc,    Lead    &    Smite 
Co, 

Balbach    Smeltg,    &    Rfg    Co 

Grasselh     Chemical     Co, 

Illinois    Zinc   Co 

International     Smelting    Co 

Malthiessen    &    Hegeler    Zinc 
Co 

Nichols    Copper    Co 

United    States     Smltg..     * 


Mi 


Co. 


Solders 

I'liiled   States  .Smltg..    Ret    4 
U.    S,    Smltg..    Rfg     &    Mng 

Co 
Speed    Reducers 
Jones  Fdy  &  Mach,  Co, 
Splices.    Cable 
Amer.   Mine   Door  Co. 

Splices.    Trolley   Wire 
Amer.   Mine   Door  Co. 
Spnuts,    Magnetic 
Dings   Magnetic    Sep    Co 
Steam    Specialties 


steel.    Krlll 

Ingersoll-Rand    Co 

Midvale  Steel  i  Ordnance  Co. 

Mllni-     4     Co        A 

SIcel,  Hollow  &  Solid 

Milne  Ic  Co.,  A. 

Steel,  SIrncturnI 

United   Iron    Works.    Inc. 

Wisconsin   Bridge   4  Iron  Co 

steel.  Tool 

Midvale  Steel  *  Ordnance  Co 

.MUiie  4  Co..   A. 

Stokers.    Mecli-inlciil 

Wi„llnt'li"il"c    K     &    M     Co 


Superheaters 
Power   Specialty   Co. 
Switchboards 

AUis.Chalmera    Mfg.    Co 
1  General    Electric    Co, 
;  Hendrie   &  Bolthoff   M,   &    S 

Co. 
Westlnghouse  E.   &  M.   Cn. 
Switchboards,    Telephone 
Stromberg. Carlson    Telep, 

Mfg,  Co, 
Tanks,    Steel 

United   Iron   Works.   Inc, 
Tanks,     Uood 

Mine    4    Smelter    Supply    Co 
National    Tank    4    Pipe    Co 
Pacific  Tank   &  Pipe  Co, 
Redwood  Mfrs,  Co, 
Telephones,  Mine 
Stromberg-Carlson    Telep. 

Mfg,  Co, 
Thiclteners 
Dorr   Co.,    The 

Threaders   and   Cutters,    Pipe 
Armstrong   Mfg.   Co, 
Timbers.     Sleel     Shaft 
Bridge    Co. 


Broderick  4  Bascom  Rope  Co, 
H:iz;inl   Mlj:     Co. 
Interstate    Equipment   Corp. 
Leschen   4   Sons  Rope  Co.,  A 
Riblet    Tramway    Co, 
Koebllng  s     Sons     Co,,     junn 


Transformers,    Electric 
AllisChalmers  Mfg.  Co. 
General    Electric   Co. 
Wc^^tinehousc  E.   4   M,   C(i 


Tungsten 

Hardy  4  Rupertl.  Inc.  Cha 
Turbines,     Hydraulic 
AllisChalmers    Mfg     Co, 
Smith  Co,.  S,  Morgan 
Turbines,    Steam 
AllisChalmers    Mfg.    Co 
De  Laval   Steam   Turbine 

Co. 
General    Electric    Co 
W(•stillgllou^e   E.   4    M,    Co 
Turbines,     Water 
AllisChalmers    Mfg.    Co 
Smith  Co..  9.  Morgan 
Turntables 

Eastoii  Car  &  Const,  Cn, 
\iilves 
Crane  Co. 
Jenkins    Bros, 
Luiikcnhclmer    Co 
Whilcomb   Co,.    Geo     I) 


Valves,    tiate 


Valves.    Globe 

Lunkenheimer    Co. 

Valves,    Blow-Off 

Lunkenheimer   Co, 

\alves,    Non-Return 

Lunkenheimer    Co. 

Valves,  Pop  Safety 

Lunkenheimer    Co. 

Valves,    Pump 

Jenkins    Bros. 

Valves,  Robber  Pomi' 

Diamond  Rubber  Co..  The 

Vnl\eB,     Throttle 

Knox   Mfg.   Co. 

Lunkenheimer    Co 

Water    Columns 

Lunkenheimer    Co. 

Water  Softening  A  Puriir 
ing   Apparatos 

Scaife    &    Sons   Co..    Wm     l> 

Water    Wheels 

Hendy    Iron    Wws. 

Smith  Co..  S.  Morgan 

Weldei-s.    Portable   Electric 

Ohio   Brass  Co. 

Whistles 

Hendrie    4    Boithofl    Co 

Lunkenheimer    Co. 

Wheels  and   Axles,   Car 

Watt    Mining    Car    Wheel  t'o 

Wheels,   Car 

Stroh  Steel-Hardening  Pro- 
cess Co, 

United  Iron  Works.  Inc. 

Watt   Mining   Car    Wheel   Co 

Wire  Cloth 

Ludlow  Saylor    Wire    Co 
Wire,    Fiat,    Roond   and 

Special    Shape 
Roebling's  Sons  Co.,  Jobs    4 
Wire.    Insulated 
Amer,   Steel   4  Wire  Co 
General  Electric  Co. 
Hazard  Mf?,  Co, 
Roebling's    Sons    Co,.  John  A 
Stromberg-Carlson  Telep, 

Mfg,  Co, 
Wire,    Magnet 
Stromberg  Carlson    Tel      Mil 

Co, 
Wire   Rope  Fittings 
Amer,    Steel    &    Wire    Co 
HazanI  Mit',  Co, 
Roebling's    Sons    Co.,  Jobs  A 
Wire   Rope   Slings 
Amer     Steel    4    Wire    Co 
H.izaixl  Mfg,  Co, 
Roebling's    Sons    Co    Jotu  t 
nirr    Welding 

Roebling's  Sons  Co     Jobs  a 
Wood    Borers 
Ingersoll-Rand  Co 
Wood     Preservatlvr 

(See   "Creosote") 
Wrenches,    Alligator 
Roebling's    Sons    Co  ,  John  A 
Zinc 

American    Metal    Co, 
American    Smltg     4  Refi   Co 
Amer.    Zinc.    Lead    4    Smltl 

Co, 
Grasselli    Chemical    Co. 

Zinc    Dost 
American   Metal  Co. 
American   Smltg.  4   Rfg.  Co 
American    Zinc    4   Chem     Co 
Burllesville     Zinc    Co. 
Graaselll   Chemical   Co 

Zlne    Oilde 
American    Metal   Co, 
American    Zinc    4   Chem     U* 
Hartlesville   Zinc   Co, 

Zlne,    Sheet 
Illinois    Zinc    Co, 
Malthleasen-Hegler    Zinc    Ca 


IIIIIIIIIIIIIMIIIIIIIIIIMIIIIIIinillilllllllllilMMIIIiMllilllilllllllllllllllllilllllli' 

IVIcIntosii  ik  Skymouk 

OiKI'OHATION 

I  )icscl     I  ypc    l^njiiines 

Auburn,  New  York 

llillMIIIMIIIIIIHIMIIIinMltllMHIIIIIIIMIHM 


"'Ht'i'VM'; 


.  tLIM>I.K    AlK 


i,Mi,miimiMm(iiMm|jliiiiMmimnm  ^ 

^^|>lt.     WHY    NOT'  IN.S'l'AI.L  ONI'.  NOW'/ 


t  nil 
"^f^Sphln,   I 


TdcphoncMfte 

RocW-tcr.  N.V 


•  il    TrIrplltttirN 
ii    B<|ui|.mrnl 
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Good  Paint  Means  Money  Saved 


Good  house  paint  tells  its  quality 
story  year  after  year — not  only  dur- 
ing the  first  few  months  of  service. 
Most  any  paint  looks  good  for  a 
time,  but  its  real  worth  is  demon- 
strated only  by  length  of  service  it 
gives.  If  paint  falls  down  in  service 
after  a  short  period  its  use  repre- 
sents loss  regardless  of  the  initial 
cost. 

You  combine  sound  business  judg- 
ment and  real  economy  when  you 
buy  Degraco  House  Paints. 

They  are  made  right  from  the  start 
— have  proven  their  worth  in  ser- 
vice and  are  recognized  and  used 


because  of  their  durability  and  low 
ultimate  cost. 

Degraco  House  Paints  are  made 
in  all  colors.  They  are  backed  by 
the  reputation  of  the  Detroit 
Graphite  Company  as  makers  of 
good  paint  for  thirty  years  and  can 
be  used  without  the  hazard  of 
experiment. 

Degraco  House  Paint  outside 
Degraco  Gloss   Colors  inside 

Detroit  Graphite  Company 

Makers  of 
Paints  in  all  Colors  for  all  Purposes 

509  Twelfth  St.  Detroit,  U.  S.  A. 


Mfd.  in  Canada  by  Dc 


Sold  through  Branch  Offices  with  ware- 
house stocks  in    all  Principal    Ciiiaa 

Paint  Work..  Ltd..  WalkeryiUe.Ont. 

(53) 


1 

tSim 

Superior  Grapbue   Paint-d 

frolfdiie  coattne  for  structural 
artl.    hrtdi-fl.    mflnl  roofi,  stads 
and   all  mrta I  surfaces. 

St. -White-,, 


Pair>ls  and  Enamels 


Degraco  Brick  and  Concrete 

H    Degraco  Hou 

Paintj-ftr  irirritri    .iKd    ,J.U- 

H      celery    tor    tx'.t^i 

rii>r,.  Con,rn,ir.,;!,.  fM,- l',„r,t. 

■    m,t\„„.  Hich  J 

rlur Hardm,r.  lX,mt-pr,if,n[. 

1     abihlj  atiurt  la 

All  Colors  for  All  Pxxrposes 
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Abendroth  &  Root  Mfg.  Co.  . 
Alberger   Pump   &  Condenser 

Co 

Allis-Chalmers   Mtg.   Co 

.4meling  Prospecting  Co.,  Inc.. 

H.    R 

.\nierican  Bridge  Co 

American  Cyanamiii  Co 

American     Metal     Co..     LUi.. 

Tlie 

American  Mine  Door  Co..  Tiie 

American   Process   Co 

American   Pulverizer   Co 

American   Siieet  &  Tin   Plate 


Co. 


American  Smelting  &  Refin- 
ing   Co 

American  Steel  &  Wire  Co. .  . 

American  Zinc  &  Chemical 
Co 

American  Zinc.  Lead  & 
Smelting   Co 

Armstrong   Mfg.    Co..    The.  .  . 

Atlas  Car  &  Mfg.  Co..  The .  . 

Bacon,    E>arle   C,   Engineer.  . 

Baker  &   Co..    Inc 

Balbach  Smelting  &  Refining 


Page 
Conveying  Weigher  Co.,    The  3S 

Coolc's   Sons,   Adam 62 

Crane    Co 20 

Deister  Concentrator  Co.,  The     5 

Deister  Machine   Co 41 

De  Laval  Steam  Turbine  Co.  42 
Denver  Fire  Clay  Co..  The.  .  3S 
Denver  Rock  Drill  Mfg.   Co., 

The    7 

Detroit  Graphite  Co 61 

Diamond     Rubber     Co.,     The 

4th  Cover 
Dings  Magnetic  Separator  Co. 

3rd  Cover 

Directory  of  Engineers 46 

Dobbins  Core  Drill  Co.,  Inc.  44 
Dorr  Co.,   The 42 

Easton    Car    &    Construction 


Co. 


Barrett  Co.,  The 

Bartlesville  Zinc  Co 

Bartlett    &     Snow     Co.,    The 

CO 

Bethlehem  Shipbuilding  Corp. 

Berger  &  Sons.  C.  L 

Bonnot  Co..  The 

Braun  Corporation.  The 

Braun-Knecht-Heimann-Co.  . 
Broderick     &     Bascom     Rope 


Co. 


Brown  Hoisting  Machinery 
Co.,   The 

Buchanan  Co..   Inc.,  C.  G. ... 

Buckeye   Blower  Co 

Bucyru.s   Co 

Buff  &  Buff  Mfg.  Co 

Bury  Compressor  Co 

Butchart,    W.    A 

Byron  Jackson  Iron  Works 
Inc 


32 


Caldwell  &  Son  Co.,  H.   W. .  .  36 

Cambria  Steel   Co 43 

Car  Dumper  &  Equipment  Co.  3.t 

Cement  Gun   Co.,    Inc 30 

Chicago  Perforating  Co 5" 

Chicago  Pneumatic  Tool  Co..  21 

Christie  Co.,  L.  R 45 

Cochise  Machine  Co 44 

Connersville  Blower  Co.,  The  44 


Fairbanks,  Morse  &  Co. 
Falk  Corporation,   The. 

Fawcus  Machine  Co 

Filter  Fabrics  Co.,  The.  , 

Flory  Mtg.  Co..  S 

Frenier  &  Son,  J.  H. .  .  . 

FuUer-Lehigh    Co 

Fulton  Iron  Works  Co. 


Galley.  Davi.s  &  Co 51 

General  Chemical  Co 41 

General   Electric  Co 27 

General  Xa\Til  Stores  Co....  51 

Goodman   Mfg.   Co 62 

Grasselli   Chemical   Co.,   The.  54 

Hadfield-Penfield     Steel    Co., 

The    34 

Harbi.son-Walker    Refractor- 
ies   Co 38 

Hardy  &  Ruperti,  Inc.,  Chas.  52 
Harrington    &    King    Perfor- 
ating Co.   The 57 

Hazard    Mfg.    Co 22 

Hegeler  Zinc  Co,  The 52 

Hendrick   Mfg   Co 57 

Hendrie    &    BoUhoff    Mfg.    & 

Supply    Co,    The 6 

Hendy   Iron   Works,  Joshua..  24 

Illinois  Zinc  Co 52 

Ingersoll-Rand    Co 17-18 

International  Nickel  Co..  The  52 
International   Smelting  Co...    53 


Interstate    Equipment    Corp..  40 
Irvington    Smelting   &    Refin- 
ing  Works 52 

James  Ore  Concentrator  Co..  41 

Jeffrey  Mfg.   Co.,  The 4 

Jenkins  Bros 37 

Jones     Foundry     &     Machine 

Co.,   W.   A ■ 36 


Knox   Mtg.   Co 

Ivoppel      Industrial      Car      & 

Equipment    Co 

Krogh    Pump    &    Mchy.    Co.. 

The     


Lake  Superior  Loader  Co....  12 

Leschen  &  Sons  Rope  Co.,  A.  40 

Lidgerwood    Mfg.    Co 39 

Longyear   Co.     E.    J 44 

T.,os   Angele?!   Foundry   Co....  42 

Ludlow-Savlor  Wire  Co.,  The  S 

Lufkin  Rule  Co..  Th° 39 

Lunkenheimer   Co.,    The 25 

Magnesia  Association  of  Am-' 
erica    59 

Mancha  Storage  Battery  Lo- 
comotive   Co 62 

Manganese  Steel  Forge  Co..  .    42 

Marion  Steam  Shovel  Co., 
The    38 

M^'fthiessen    &    Hegeler   Zinc 


Page 

Pacific  Tank  &  Pipe  Co 36 

Pennsylvania  Drilling  Co....  44 
Pennsylvania  Smelting  Co...  51 
Pensacola    Tar   &  Turpentine 


Co. 


McGraw-Hill  Book  Co 

Mcintosh  &  Seymour  Corp.. 
McKicrnin-Terrv  Drill  Co... 
Midvale  Steel  &  Ordnance  Co. 

Milne  &  Co.,  .\ 

Mine    &    Smelter    Supply   Co., 

The    

Monarch    Eng,    &    Mfg.    Co., 

The     

Morse     Bros.      Machinery     & 

Supply    Co 

Myers-Whaley  Co 


38 


National  Tank  &  Pipe  Co 36 

New    York    Engineering    Co..    3.S 

Nichols   Copper   Co 57 

Niles-Bement-Pond    Co 39 

Nuttall  Co.,   R.    D 16 


Ohio  Brass  Company.  The.  . 
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